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ly^ales.

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

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

1907 Tragardh, Dr. Ivar, The Universitij, Upsala, Sweden.

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

Oxford.

1906 Tryhane, George E., Pedro Meguel Canal Zone, Panama.

1906 TuLLOCH, Captain James Brace Gregorie, The King's Oion Yorkshire

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

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

1898 Turner, A. J., M.D., Wicksham Terrace, Brisbane, A'listralia.

1893 Turner, Henry Jerome, 98, Drakefell-road, St. CatJieyine's Park,

Ilatcham, S.E.

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

1894 Turner, Thomas, Cullompton, Devon.

1886 TuTT, James W., Rayleigh Villa, Westcomhe Hill, S.E.

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

1893 Urich, Frederick William, C.M.Z.S., Port of Spain, Trinidad,

British West Indies.

1904 t Vaughan, ^Y., Cocogalla, Madulsinia, Ceylon.

1866 Verrall, George Henry, M.P., Sussex Lodge, Newmarket.

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

1909 ViDLER, Leopold A., The Carmelite Stone House, Rye, Sussex.

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

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

1899 Wade, Albert, 11, Starkie-street, Preston, Lancashire.

1897 Wainwright, Colbran J., 45, Ilandsworth Wood-road, FJandsworth,

Birmingham.

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

Lonsdale-road. Summertonn. Oxford.

1863 1 Wallace, Alfred Ru.«sel, O.M., D.C.L., O.xon., F.R.S., F.L.S.,

F.Z.S., Broadstone, Wimborne, 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 66o, Eaton-square, S.W.
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1886 Warren, Wni., M.A., 33, Western-road, Tring, Herts.

1908 Warren, Bernard 0. S., The Avenue, Amersham.

1869 Waterhouse, Charles O., Vice-President, Ingleside, 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, Aiistralia.

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

Barbados, W. Indies.

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

1908 Wellman, F. Creighton, M.D., Giudado de Senhores Silva <£- Lopes,

Benguella, Africa Occidental (via Lisbon).

1908 West, F. E., c/o Messrs. Gamlin <£ Gamlin, 314, Grays Inn-road,

W.C.
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 Rev. George, M.A., 37, Gloucester-place, W.
1907 White, Harold J., 42, Nevern-sq., Kensington, S.W.

1906 WiCKWAR, Oswin S., Charlemont, Gregory-road, Colombo. Ceylon.

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

1896 WiLEMAN, A. E., 9, Warwick-road, Clifton Vale, Margate.

1894 WOLLEY-DOD, F. H., Millarville P. 0., Alberta, N. W.T., Canada.

1900 Wood, H., Kennington, near Ashford, Kent.

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

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

Bucks.

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

1892 YoUDALE, William Henry, F.R.M.S., Daltonleigh, Cockermouth.
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ADDITIONS TO THE LIBRARY

During the Year 1909.

Arrow (G. J.)- [See Ruwenzori Expedition.]

Austen (E. E.). Illustratioas of African Blood-Sucking Flies other than
Mosquitoes and Tsetse-Flies. Loudon, 1909.

By Exchange.
[See Ruwenzori Expedition.]

Bacot (A.). [See Prout (L. B.).]

Ball (E. D.). Leafhoppers of the Sugar Beet.

[U. S. Dept. Agric, Bureau Entom., Bull. No. 66, Pt. 4, 1909.]

U. S, Dept. Agric.
Ballou (H. a.). Insect Pests of Cacao.

[Imp. Dept. Agric, West Indies. Pamphlet Ser. No. 58, 1909.]

The Dept.

Banks (N.). Directions for Collecting and Preserving Insects.

[U. S. Nat. Mus., Bull. No. 67, 1909.]

The Smithsonian Institution.

Bakkett (C. G.). The Lepidoptera of the British Islands. Vols. X, XI.
1905-07. Purchased.

Beare (Prof. T. Hudson). Retrospect of a Coleopterist for 1908.

[Entom. Rec. Vol. XXI, No. 2, 1909.] The Author.

Bengtsson (S.). Beitrage zur kenntnis der Palaarktischen fiphemeriden.
[Lunds Univ. Arss., N.F., Afd. 2, Bd. 5, No. 4, 1909.]

The Author.

Bericht liber die wissenschaftlichen Leistungen in Gebiete der Entomologie
wahrend des Jahres 1907. Published in 1909. By R. Lucas
and G. Seidlitz. Purchased.

Berlese (Antonio). Gli Insetti, Vol. I, Fasc. 31-35, 1909. By Exchange.

Bibliotheca Zoologica Fenniae.
[Acta Soc. Fauna Flora Fenuica, 24, No. 1, 1909.] The Society.

Bingham (C. T.). [See Ruwenzori Expedition.]

Blaisdell (F. E.). Monographic Revision of the Coleoptera belonging to
the Tenebrionide Tribe Eleodiini inhabiting the United States,

Lower California and adjacent Islands.

[U. S. Nat. Mus., Bull. No. 63, 1909.]
The Smithsonian Institution,

Board of Agriculture and Fisheries. Report of the Intelligence Division,

Pt. II. Proceedings under the Destructive Insects and Pests
Acts, 1877 and 1907, and the Board of Agriculture Act, 1889,
for the year 1908. London, 1909.

Board of Agric. and Fisheries.

Bolivar (I.). Catalogo Sinoptico de los Ortopteros de la Fauna Iberica.

Coimbra, 1900. The Author.

[See Wytsman's Genera Insectorura.]
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BoRCHMANN (F.)- [See Coleopterorum Catalogus.]

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

Brues (C. T.). [See "Wytsman's Genera Insectorum.]

Bruner (L.). [See GoDMAN (F. D.). Biologia Centrali-Americana.]

Bulletin of the Sleeping Sickness Bureau. No. 3, Jan., 1909. London.
The Bureau.

Carpenter (G. H.). Injurious Insects and other Animals observed in Ireland
during the year 1907.

[Econ. Proc. Koyal Dublin Soc, Vol. I, Pt. 15, 1908.]

Injurious Insects and other Animals observed in Ireland during the
year 1908.

[Econ. Proc. Royal Dublin Soc, Vol. I, Pt. 16, 1909.]

The Society.

Casey (T. L.). Studies in the American Buprestidae.
[Proc. Washington Acad. Sci., Vol. XI, 1909.] The Author.

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

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

Chittenden (F. H.). Control of the Mediterranean Flour Moth (Ephestia
kuehniella, Zell.) by hydrocyanic-acid gas fumigation.

[U. S. Dept. Agric, Bureau Eutom., Circular No. 112, 1909.]

The Parsley Leaf-Miner {Acidiafratria, Loew).

The Parsley Stalk Weevil (Listronotus latiusctiliis, Boh.).

The Celery Caterpillar (Papilio poii/xenes,Fa,h.).

[U. S. Dept. Agric, Bureau Entom.i Bull. No. 82, Pt. 2, 1909.]

The Rose Chafer {Macrodactylus subspinosus. Fab.)
[U. S. Dept. Agric, Bureau Entom., Circular No. 11 Revised, 1909.]

The Hop Flea-beetle.

[U. S. Dept. Agric, Bureau Entom., Bull. No. 66, Pt. 6, 1909.]

• The Striped Cucumber Beetle {Diahrotica vittata, Fab.).
[U. S. Dept. Agric, Bureau Entom., Circular No. 31, 1909.]

The Pea Aphis.
[U. S. Dept. Agric, Bureau Eutom., Circular No. 43, 2nd ed., 1909.]

The Common Red Spider.

[U. S. Dept. Agric, Bureau Entom., Circular No. 104, 1909.]

The Lima-bean Pod-borer (Etiella zinckenella, Treit.).

The Yellow-necked Flea-beetle (Disoni/cha tnellicollis. Say.).
[U. S. Dept. Agric, Bureau Entom., Bull. No. 82, Pt. 3, 1909.]

[See Howard (L. O.).]

and Russell (H. M.). The Semitropical Army Worm.
[U. S. Dept. Agric, Bureau Entom., Bull. No. 66, Pt. 5, 1909.]

U. S. Dept. Agric.

Cockerell (T. D. a.). Fossil Diptera from Florissant, Colorado.
[Bull. Amer. Mus. Nat. Hist., Vol. XXVI, Pt. 2, 1909.]

Catalogue of the Generic Names Based on American Insects and
Arachnids from the Tertiary Rocks, with Indications of the
Type Species.

[Bull. Amer. Mus. Nat. Hist., Vol. XXVI, 1909.]

Fossil Insects from Florissant, Colorado.
[Bull. Amer, Mus. Nat. Hist., Vol. XXVI, 1909.]

Tlie Author.

Descriptions of some Bees in the U.S. National Museum.
[Proc U. S. Nat. Mus., Vol. XXXVI, 1909.]

The Smithsonian Institution.

[See GoDMAN (V. D.). Biologia Centrali-Americana.]
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CoLEOPTBBOUM Catalogus. Junk (W.) editus a Schenlding (S.). Berlin,

1909-10.

Pars 1. Gestro (R.). Rhysodidae.

„ 2. Borchmann (F.). Nilionidae, Othniidae, Aegialitidae, Petrii-

dae, Lagriidae.

„ 3. Borchmann (F.). Alleculidae.

„ 4. Hagedorn (M.)- Ipidae.

„ 5. Gestro (R.). Cupedidae, Paussidae.

„ 6. Wagner (H.) Curculionidae.

,, 7. Schonfeldt (H. von). Brenthidae.

„ 8. Roon (G. van). Lucanidae. Purchased.

Crosby (C R.). On certain seed-infesting Chalcis-flies.

[Cornell Univ., Coll. Agric, Dept. Entom., Bull. No. 265, 1909.1

The University.

Dahl (Feiedrich). Die Lycosiden oder Wolfspinnen Deutschlands und
ihre Stellung im Hauslialte der Natur.

[Abh. Kaiserl. Leop. -Carol. Deutsch. Akad. Natur. Bd. LXXXVII,
No. 3, 1908.] By Exchanr/e.

Dalla Torre (W. von). [See "Wytsman's Genera Insectorum.]

Darwin-Wallace Celfbration. Thursday, July 1, 1908, by the Linnean
Society of London.

[An account of the Celebration p>iblished by the Society, 1908.]

IVie Linnean Society.

Davis (J. J.). Biological Studies on Three Species of Aphididae.

[U. S. Dept. Agric, Bureau Entom., Technical Ser. No. 12, Pt.8,

1909.] U. S. Dept. Agric.

Distant (W. L.). [See Ruweuzori Expedition.]

Donisthoepe (H. St. J. K.). Formica sanguinea, Ltr., at Bewdley, with
an account of a slave-raid, and description of two gynandro-
morphs, etc.

[Zoologist, Dec. 1909.] The Author.

FoRKL (A.). Fourmis de Barbarie et de Ceylan.

[Bull, de la Soc. Vaudoise des Sciences Naturelles, 1909.]
The Author.

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

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

French (C). Handbook of Destructive Insects of Victoria, Pt. IV. Mel-
bourne, 1909. The Author.

Froggatt (W. W.). Report on Parasitic and Injurious Insects, 1907-08.

[N. S. W. Dept. Agric, 1909.] The Department.

[See New South Wales Dept. Agric. Official Report.]

Gadeau de Kerville (H.). Voyage Zoologique en Khroumirie (Tunisie).

Paris, 1908. The Author.

Gahan (C. J.). [See Rnwenzori Expedition.]

Galvaqni (Egon) . Lepidoptera. Beitrage zur kenntnis der lepidopteren fauna
der Adriatischen inseln.

[Mitt. Natur. Ver. Univ. Wien, Jahr. VII, 1909.] The Author.

Gates (B. M.). Bee-keeping in Massachusetts.

[U. S. Dept. Agric, Bureau Entom., Bull. No. 75, Pt. 7, 1909.]

U. S. Dept. Agric.

Gestro (R.). [See Coleopterorum Catalogus.]

Gibes (A. E.). Five Weeks in the Vosges.
[Entomologi-st, 1909.] The Author.

Lepidoptera observed in Hertford.shire in the Year 1907.

[Trans. Hertfordshire Nat. Hist. Soc, Vol. XIV, Pt. 1, 1909.]
The Avthor.
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GODMAN (F. D.). Biologia Centrali-Americana, Pts. CCIII-CCVI, 1909;
J)iplopoda, by K. I. Pocock ; Insecta, by L. Bruuer, G. C.
Champion, T. D. A. Cockerell, W. W. Fowler, A. P. Morse,
R. Slielford, and Lord Walsinghani. The Editor.

Green (E. E.). Entomological Notes 1-4, and Reviews of Dr. Howard's
Circulars.

[Tropical Agriculturist, XXXIII, 1909.] The Author.

Hagedorn (M.). [See Coleopterorum Catalogus.]

Haliday Correspondence. [Includes letters from many well-known British

and Continental entomologists received during the most active

period of his life.] (Bound in 7 volumes.)
E. P. Wright.

Haiimar (A. G.). The Cigar Case-bearer {Coleophora fetcherella, Fernald).

[U. S. Dept. Agric, Bureau Entom., Bull. No. 80, Pt. 2, 1909.]

U. S. I>ept. Agric.

Hampson (Sir G. F. ). Catalogue of the Lepidoptera Phalaenae in the British

Museum. Noctuidae, Text and Plates. Vols. VII and VIII.
LoDdon 1908, 1909. Bi/ E.rchange.

[See Ruwenzori Expedition.]

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

Heron (F. A.). [See Ruwenzori Expedition.]

Hetden (L. von). Catalog der Coleoptereu von Sibirien.

[Berlin 1880-81. Nachtrag i, 1893 ; ii, 1896; iii, 1898.]
£i/ Exchange.

Hinds (W. E.) and Yothers (W. W.). Hibernation of the Mexican Cotton-
Boll Weevil (Anthonomus grcmdis, Boh.).

[U. S. Dept. Agric, Bureau Entom., Bull. No. 77, 1909.]

U. S. Dept. Agric.

Hirst (A. S.). [See Ruwenzori Expedition.]

Hodges (A. D. P.). Observations relating to, Transmission of Sleeping
Sickness in Uganda, Distribution and Bionomics of Glossina
palpalis, and to Clearing Measures, 1909. The Author.

[See Progress Report of the Uganda Sleeping Sickness Camps,
Dec. 1906 to Nov. 30, 1908. London 1909.] The Author.

H dgkiss (H. E.). The Mite, Pediculopsis (jramiiium. Rent.
[New York Agric. Exp. Sta., Techn. Bull. No. 7. 1908.]

The Author.

Hopkins (A. D.). The Genus Dendroctomis.
[U. S. Dept. Agric, Bureau Entom., Techn. Ser., No. 17, Pt. 1,

1909.]

• Bark-beetles of the Genus Dendroctonus.
[U. S. Dept. Agric, Bureau Entom., No. 83, Pt. 1, 1909.]

Insect depredations in North American forests.

[U. S. Dept. Agric, Bureau Entom., Bull. No. 58, Pt. 5, 1909.]

U. S. Dept. Agric.

Horn (Walther). [See "Wytsman's Genera Insectorum.]

HouLBERT (G.) et MoNNOT (E.). Fauue Entomologique Armoricaine.
Coleopteres 76<= famille Cerambycides (Longicornes). 2nd ed.

Rennes, 1908. Bi/ Exchange.

Howard (L. O.). Report of the Entomologist for 1909.

House Fleas.

[U. S. Dept. Agric, Bureau Entom., Circular No. 108, 1909.]
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Howard (L. O.). Economic loss to the people of the United States through
Insects that carry disease.

[U. S. Dept. Agric, Bureau Entom., Bull. No. 78, 1909.]

and Chittenden (F. H.). The Green-striped Maple Worm (^«Mo<a
ruhicunda, P"ab.).

[U. S. Dept. Agric, Bureau Entom., Circular No. 110, 1909.]

The Leopard Moth {Zeuzerci pyrina. Fab.).

[U. S. Dept. Agric, Bureau Entom., Circular No. 109, 1909.]
U. S. Dept. Ac/ric.

Hunter (W. D.). What can be done in destroying the Cotton Boll Weevil
during the winter.

[U. S. Dept. Agric, Bureau Entom., Circular No. 107, 1909.]

Boll Weevil Problem, with special reference to means of reducing
damage.

[U. S. Dept. Agric, Farmer's Bull., No. 344, 1909.]

U. S. Dept. Ac/ric.

Janet (Charles). Histogenese du Tissu adipeux rempla^ant les Muscles
vibrateurs histolyses apres le Vol nuptial, chez les reines des
Fourmis.

[Compt. rendus des Seances de I'Acad. Scieuces. Paris, 1907.]

The Author.

Jeannel (R.) Coleopteres (Second S^rie).

[Arch. Zool. Experimentale et Generale, Vol. XLI, No. 6, 1909.]

^tude sur le genre Speonomus, Jeann.
[L'Abeille, Tome XXXI, 19U8.]

Coleopteres Caveruicoles Vivants et quelques remarques sur leur

biologie.

[Bull. Soc Entom. France, 1908.]

Adelopsella, Nouveau genre ocule.

[Bull. Soc. Entom. France, 1908.]

Coleopteres Cavernicoles Nouveaux ou peu counus des Pyrenees
(note preliminaire).

[Bull. Soc. Entom. France, 1909.] The Author.

Jenne (E. L.). The Codling Moth (Carpocapsa pomonella) in the Ozarks.
[U. S. Dept. Agric, Bureau Entom., Bull. No. 80, Pt. 1, 1909.]

U. S. Dept. Agric.
Johannsen (O. a.). [See Wytsman's Genera Insectorum.]

Jones (P. R.). The Grape-leaf skeletonizer.

[U.S. Dept. Agric, Bureau Entom., Bull. No. 68, Pt. 8, 1909.]

U. S. Dept. Agric.

Junk (W.). [See Coleopterorum Catalogus.]

Kerremans (Ch.). Mouographie des Buprestides. Vol. Ill, Livr. 13-19
Vol. IV, Livr. 1, 2. 1909. Ficrchased.

Kert^sz (C). Catalogus Dipterorum. Vol. V. Bombyliidse, Therevidae
Omphralidae.

[Mus. Nat. Hung., 1909.] Purchased.

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

Kirby (W. F.). [See Ruwenzori Expedition.]

KuHNT (P.). [See Wytsman's Genera Insectorum.]

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

Lefroy (H. Maxwell). Indian Insect Life. Calcutta, 1909.

The Author.
Notes on the Indian Scale Insects (Coccidae).

[Mem. Dept. Agric. India, Entom. Ser., Vol. II, No. 7, 1908.]

The India Office.
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Maklatt (Ch.). How to control the San Jose Scale.

[U. S. Dept. Agric, Bureau Eutom., Circular No. 42, 5th ed.

1909.] U. S. Bept. Ayric.

Mabshall (G. a. K.). [See Ruwenzori Expedition.]

MoNNOT (E.). [See Houlbeet (G.).]

Morrill CA. W.). Fumigation for the Citrus White Fly.

[tr. S. Dept. Agric, Bureau Entom., Bull. No. 76, 1908-]

and YoTHERS (W. W.). Preparations for Winter Fumigation for

the Citrus White Fly.

[U. S. Dept. Agric, Bureau Entom., Circular No. Ill, 1909.]

U. S. Dept. Agric.

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

Moss (A. Miles). A Trip into the Interior of Peru. Lima, 1909.

The Author.

MouLTON (T).). The Orange Thrips.

[U. S. Dept. Agric, Bureau Entom., Teehn. Ser., No. 12, Pt. 7,

1909.]

The Pear Thrips {Euthrips pyri, Daniel).

[U. S. Dept. Agric, Bureau Eutom., Bull. No. 68, Pt. 1 (Rev.), 1909.]

The Pear Thrips and its Control.

[U. S. Dept. Agric, Bureau Entom., Bull. No. 80, Pt. 4, 1909.]

U. S. Dept. Agric.

New Sooth Wales, Department of Agriculture. Official Report on Fruit-

Fly and other Pests in various countries, 1907-08, by Froggatt

(W. W.). The Department.

Newstead (R.). The Food of some British Birds.

[Suppl. Journ. Board Agric, Vol. XV, No. 9, Dec. 1908.]
Board of Agriculture.

NiCKERL (Ottokar). Beitrage zur Insekten-Fauna Bohmens. VI. Die Motten
Bohmens (Tineen). Prag, 1908. L. B. Prout.

Oberthcr (C). Etudes de Lepidopterologie Comparee. Fasc. I.—HI.
Rennes, 1904-1909. The Author.

P^RiNGUEY (L.). Descriptive Catalogue of the Coleoptera of South Africa.

[Trans. Royal Soc S. Africa, Vol. I, Pt. 1, 1909.]

Seventh Contribution to the South African Coleopterous Fauna.
[Ann. South African Mus., Vol. V, 1908.]

—— Tenebrionidae and Curculionidae. (Based on the several journeys

of Dr. L. Schultze to Central Africa, 1903-1905.)

The Author.

Phillips (E. F.). Brief Survey of Hawaiian Bee-keeping.

[U. S. Dept. Agric, Bureau Entom., Bull. No. 75, Pt. 5, 1909.]

The Status of Agriculture in the United States.

[U. S. Dept. Agric, Bureau Entom., Bull. No. 75, Pt. 6, 1909.]

• The Slender Seed-corn Ground-beetle {Clivina impressifrons, Lee).
[U. S. Dept. Agric, Bureau Entom., Bull. No. 85, Pt. 2, 1909.]

ZL S. Dept. Agric.

Pierce (W. Dwight). A Monographic revision of the Twisted Winged iusects,

comprising the order Strepsiptera, Kirby.
[U. S. Nat. Mus., Bull. No. 61, 1909.]

Studies of North American Weevils.
[Proc U. S. Nat. Mus., Vol. XXXVII, 1909.]

The Smithsonian Institution.
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PoPKNOE (C H.). The Colorado Potato Beetle in Virginia in 1908.

[U. S. Dept. Agric., Bureau Entom., Bull. No. 82, Pt. 1, 1908.]

U. S. Dejit. Ayric.

Prout (L. B.) and Bacot(A.). On the Cross-Breeding of Two Races of the
Moth Acidalia virgularia.

[Proc. Royal Soc, B., Vol. LXXXI, 1909.]

The Authors.

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

Eedi (Francesco). Espericnze intorno alia Generazione degl' Insetti.

Firenze, 1668. L. B. Prout.

Reeves (G. I.). [See Webster (F. M.).]

Rehn (J. A. G.). On Brazilian Grasshoppers of the sub-families Pyrgomor-
phinae and Locustinae (Acridinae of authors).

[Proc. U. S. Nat. Mus., Vol. XXXVI, 1909.]
The Smithsonian Institution.

Recter (O. M.). Charakteristik und Eutwickelungsgeschichte der Hemip-
teren-fauna der Palaearktischen Coniferen.

[Acta Soc. Sci. Fennicae, Tom. XXXVI, No. 1, 1908.]

Capsidae in Bra.silia CoUectae.
[Ann. k. k. naturh. Hofmuseums, Wien, Bd. XXII, Hft. 1, 1907.]

Ad cognitionem Reduviidarum palaearcticarum fraginenta.

[Ofvers. Finska Vetens.-Soc. Forh. 1909.]

Capsidae Argeutinae.
[Ofvers. Finska Vetens.-Soc. Fiirh. 1909.]

Capsidae tres cubanae, Capsidae mexicanae, Capsidae quinque novae
in Tombillo (Chile) lectae.

[Ann. k. k. naturh. Hofmuseums, Wien, Bd. XXII, Hft. 1, 1907.]
The Author.

RiCARDO (Miss G.). [See Surcouf (J. M. R.).]

RooN (G. van). [See Coleopterorum Catalogus.]

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

Royal Society. Reports to the Evolution Committee. Report IV. Lon-
don, 1908. The Society.

Rupertsberger (M.). Biologie der Kafer Europas. Linz a. d. Donau,
1880.

Die hiologische Literatur liber die Kafer Europas von 1880. Linz
a. d. Donau, 1894. Purchased.

Russell (H. M.). The Greenhouse Thrips.

[U. S. Dept. Agric, Bureau Entom., Bull. No. 64, Pt. 4, 1909.]

U. S. Dept. Ayric.
• — [See Chittenden (F. H.).]

Ruwenzori Expedition, Zoological Results of, 1905-1906. ArachnicJa, by
A. S. Hirst. Insecta, by G. J. Arrow, E. E. Austen, C. T.
Bingham, W. L. Distant, C. J. Gahan, Sir G. F. Harapson,
F. A. Heron, W. F. Kirby, G. A. K. Marshall, C. O. Water-
house.

[Trans. Zool. Soc. Lond., Vol. XVIII, Pts. 1, 2, 1909.]

By Exchanye.

Sanders (J. G.). CaAaXogne of recently described Coccidae. II.

[U. S. Dept. Agric, Bureau Entom., Techn.Ser., No. 16, Pt. 3, 1909.]

The Euonyinus Scale {Chionaspis euonymi, Comstock).
[U. S. Dept. Agric, Bureau Entom., Circular No. 114, 1909.]

U. S. Dept. Agric.

ScH.EFFER (C). New Coleoptera chiefly from Arizona.

[Science Bull., Mus. Brooklyn Inst. Arts and Sciences, Vol. I,

No. 15, 1909.]
'

The Institute.
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ScHENKLiNG (S.). [See Coleoptei'orum Catalogus.]

ScHEPOTiEFF (Alex.). Stiulieii iiber niedere Insectem {Protapteron indicum,
n.g., u.sp.)

[Zool. Jahr. 1909, Hft. 2.] The Author.

SCHMiEDEKNECHT (O.)- [See AVttsman's Genera lusectorum.]

ScuOBNE (W. J.). The Tussock Moth in Orchards.

[New York Agric. Experim. Station, Bull. No 312, 1909.]
The Station.

ScHONFELDT (H. vonj. [See Coleopterorum Catalogus.]

Sergent (Edmond). Determination des lusectes Piqueurs et Suceurs du
Sang. Paris, 1909. Purchased.

Selys-Longchamps (Baron Edm.). Collections Zoologiques. Fasc. IX,
Libellulinen. Fasc. XIX, XX, Aeschuines, 1909.]

Purchased.

Shelford (R.). [See Godman (F. D.). Biologia Ceutrali-Americana.]

[See Wytsman's Genera Insectorum.]

Sleeping Sickness Bureau. Bulletin. No. 11 and No. 3. London, 1909.

The Bureau.

Snodgrass (R. E.). Thorax of Insects and the Articulation of the Wings.
[Proc. U. S. Nat. Mus., Vol. XXXVI, 1909.]

'The Smithsonian Institution.

SuRCOUF (J. M. R.) and Kicardo (IVliss G.). Etude Mouographique des
Tabanides d'Atrique. Paris, 1909. The Authors.

Tucker (E. S.). New Breeding Records of the Coflfee-Bean Weevil.
[U. S. Dept. Agric, Bureau Entom., Bull. No. 64, Pt. 7, 1909.]

U. S. iJtpt. Atjric.

Turati (Coute Emilio). Nuove Forme di Lei5idotteri e Note Critiche.

[Nat. Sicihano, Anno XXI, 1909.] The Author.

TuTT (J. W.). British Lepidoptera, Vol. V, 1906 ; Vol. IX, 1907-08.

Pterophorina of Britain. Purchased.

Uganda Sleeping Sickness Camps. Progress Report on, from Dec. 1906 to

Nov. 30, 1908, by A. D. P. Hodges. London, 1909.

The Author.

United States Department of Agriculture. Report of the Entomologist
for 1909, by L. O. Howard. U. S. Dept. Agric.

Wagner (H.). [See Coleopterorum Catalogus.]

Wallace. [See Darwin-Wallace Celebration.]

Walsingham (Lord), j See Godman (F. D.). Biologia Centrali-Americana.]

Wateehouse (C. O.). [See Ruwenzori Expedition.]

Webb (J. L.). The Southern Pine Sawyer {Monohammus titillator).

[U. S. Dept. Agric, Bureau Entom., Bull. No. 58, Pt. 4, 1909.]

U. S. Dept. Agric.

Webster (F. M.). The Chinch Bug (Blissus leucopterus. Say).
[U. S. Dept. Agric, Bureau Entom., Circular No. 113, 1909.]

The Lesser Clover-leaf Weevil (Phi/tonomus nigrirostris, Fab.).

[U. S. Dept. Agric, Bureau Entom., Bull. No. 85, Pt. 1, 1909.]

The Spring Grain-aphis or so-called "Green Bug."
[U. S. Dept. Agric, Bureau Entom., Circular No. 93, Rev., 1909.]

and Reeves (G. I.). The Wheat Straw-worm (Isosoma grande,
Riley).

[U. S. Dept. Agric, Bureau Entom., Circular No. 106, 1909.]

U. S. Dept. Agric.

Wheeler (G.). Butterflies of Switzerland and the Alps of Central Europe,
Loudon, 1903. The Author.

C
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Williamson (E. B.)- North American Dragonflies (Odonata) of the genus
Macromia.

[Proc. U. S. Nat. Mus., Vol. XXXVII, 1909.]
The Smithsonian Institution.

Wilson (C. B.). Dragon flies of the Missi.ssippi Valley, collected during the

Pearl Mussel Investigations on the Mississippi River, July and
August, 1907.

[Proc. U. S. Nat. Mus., Vol. XXXVI, 1909.]
The Smithsonian Institution.

W1L.SON (H. F.). The Peach-tree Bark Beetle.

[U. S. Dept. Agric, Bureau Entom., Bull. No. 68, Pt. 9, 1909.]

U. S. Dept. Agric.

With (C. J.). An account of the South American Cheliferinae in the

collections of the British and Copenhagen Museums.
[Trans. Zool. Soc. Lond., Vol. XVIII, Pt. 3, 1908.]

By Exchange.

Wttsman (P.). Genera Insectorum. Fasc. LXXII-XCIX, 1908-1909.
E. A. Elliott.

YoTHERs (W. W.). [See Hinds (W. E.) and Morrill (A. W.).]
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Periodicals and Publications of Societies.

AMERICA (NORTH).

CANADA.
London, Ontario. The Canadiau Entomologist. Vol. XLI, 1909.

£1/ Exchange.

Ontario. Entomological Society of Ontario. 39th Annual Report. 190b.

Hi/ Exchancje.

UNITED STATES.

Claremont, Cal. Pomona College Journal of Entomology, Vol. I, N os. 1

and 4, 1909. The College.

New York. New York Entomological Society. Journal, Vol. XVII, 1909.

Purchased.

Philadelphia. Academy of Natural Sciences of Philadelphia. Proceedings.

Vol. L, Part 3; Vol. LI, Parts 1 and 2, 1909.

By Exchange.

Entomological News, Vol. XX, 1909. By E.vchange.

Washington. Smithsonian Institution. Miscellaneous Collections. Vol.

V, Part 2, 1909.

Annual Report, 1908.

United States National Museum. Proceedings. Vol. XXXVI, 1909.

Proceedings of the Entomological Society of Washington. Vol.

X, 1909. Purchased.

AMERICA (SOUTH).

BRAZIL.

Rio dr Janeiro. Memorias do Instituto Oswaldo Cruz. Tomo 1, fac. 1,

1909. The Institute.

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

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

Vol. X, Parts 1 and 2, 1909.

Agricultural News. Vol. VIII, 1909.

Tlie Agricultural Department.

ASIA.

INDIA.

Bombay. Natural History Society. Journal. Vol. XIX, 1909.

By E.vchange.

PuSA. ReportTof the AgriculturalResearch Institute and College, Pusa,

1907-9. The India Office.



AUSTRALASIA.

New Zealand. New Zealand Institute. Transactions and Proceedings.
Vol. XLI, 1909 The Institute.

Perth. Journal Agricultural Department of West Australia. Vol. XVII,
1909. The Society.

Sydney. Liunean Society of New South Wales. Proceedings, 1909.

By Exchange.

EUROPE.

AUSTRIA-HUNGARY.

BRtJNN. Verhand. der naturf. Vereines in Briinn. Bd. XLVI.
By E.rchanf/e.

Vienna. K.-k. zoologisclie-botanische Verein (Gesellschaft) in Wien,
Verliandlungen. Band LIX, 1909. By E.vchange.

Wiener entomologische Zeitung. Bd. XXVIII, 1909.

Purchased.

BELGIUM.

Brussels. Societe Entomologique de Belgique. Annales. Vol. LIII, 1909.

Memoires. Vol. XVII, 1909. By Exchange.

FRANCE.

Caen. Societe Fran9aise d'Entomologie. Revue. Tome XXVII, Parts

6-10, 1908. Purchased.

Chateauroux. Le Frelon. Tome XVI. parts 11 and 12 ; XVII, parts 1-G,

1909. Purchased.

Paris. L'Abeille. Vol. XXXI, No. 3 (1909). Purchased.

Soc. Entom. de France. Annales, Vols. LXXVII, Pai-ts 3 and 4 ;

LXXVIII, Parts 1 and 2, 1909. By E.vchange.

Toulouse. Bulletin de la Soc. d'Hist. Nat. de Toulouse. Tome XLI, 1909.

By Exchange.

GERMANY.

Berlin. Deutsche entomologische Gesellschaft. Deutsche entomologische

Zeitsclirift. Bd. LIII, 1909. By Exchange.

Dresden. " Iris." Deutsche entomologische Zeitschrift. Band XXII,
XXIII. Beiheft 1, 1909. By Exchange.

Fr.\nkfort. Senckenbergische naturforschende Gesellschaft. Bericht 1908-

09. By JE.vchange.

Mecklenburgh. Zeitschrift fiir systematische Hymenopterologie uud
Dipterologie. Herausgegeben von Fr. W. Konow. Jahr. I-VII,

VIII. Hefts 1-3, 1901-1908. By Exchange.

ScHWABACH. Entomologische Blatter. Jahr. IV, 1908. By Exchange.

Stettin. Entomologischer Verein. Entomologische Zeitung. Jahr. LXX,
1909. By Exchange.

Wiesbaden. Nassauischer Verein fiir Naturkunde. Jahrbiicher. Jahr.

LXII, 1909. Bv Exchange.



( xxxvii )

GREAT BRITAIN AND IRELAND.

Berkhamsted. Journal Cooper Research Laboratory, No. 1, 1909.

The Laboratory

.

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

Reports. 1908.

Liverpool. Lancashire and Cheshire Entomological Society. 32nd Annual
Report and Proceedings. 1909. The Society.

London. Aunals and Magazine of Natural History. 1909. Piircha.ied.

Athenaeum. 1909. The Publishers.

City of London Entomological and Natural History Society. Trans-
actions. 1908. The Society.

Entomologist (The). 1909. R. South.

Entomologist's Monthly Magazine. 1909. The Editors.

Entomologist's Record and Journal of Variation. Vol. XXI, 1909.

Purchased.

Linnean Society of London. Zoologj', Transactions, Journal and
Proceedings. 1909. By Exchange.

Nature. 1909. The Publishers.

Quekett Microscopical Club. Journal. 1909. The Club.

Royal Agricultural Society. Journal. Vol. LXIX, 1908.

The Society.

Royal Microscopical Society. Journal. 1909. By Exchange.

Royal Society. Proceedings. 1909. By Exchange.

Royal Society. Philosophical Transactions. 1909.

South London Entomological and N. H. Society. Proceedings.

1908-09. The Society.

Yorkshire Naturalists' LTnion. Transactions, Pt. 34, 1909.

The Society.

Zoological Society. Transactions and Proceedings. 1909.

By Exchange.

Zoologist (The). 1909. The Publisher.

HOLLAND.

The Hague. Tijdschrift voor Entomologie. Jahr. 1909. By Exchange.

Eutoniologische Berichten. Vol. II, Parts 42-48, 1909.

By Exchange.

ITALY.

Florence. Societa Entomologica Italiaua. Vol. XL, 190S.

By Exchange.

PoRTici. Bollettino del Laboratorio di Zoologia Generale e Agraria. Vol.

Ill, 1909. By Exchange.

PoRTici and Florence. Redia, Giornale de Entomologia. Vol. V, 1908:

Vol. VI, Fasc. 1, 1909.
"

Purchased.

PORTUGAL.

S. FiEL. Broteria. Revista de Sciencias Naturaes do CoUegio de S. Fiel.

Vol. VIII, 1909. Purchased,
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RUSSIA.

Moscow. Societe Imp^riale rlfis Naturalistes de Moscou. BuUetiu. 1908.

By Exdiange.

St. Petersbcrg. Annuaire du Musee Zoologique. Tome XIII, Part 4,

1908; XIV, Parts 1, 2, 1909. F. D. Godmctn.

Revue Russe d'Entomologie. Tome VIII, 1908.

SWEDEN.

Stockholm. Aikiv for Zoologi. Vol. V, 1909. By Exchange.

Entomologisk Tidskrift. Arg. 30. 1909.

By Exchange.

SWITZERLAND.

Gbnbta. Soeiete de Physique et d'Histoire Naturelle. Memoires. Vol.

XXXVI, Fasc. 1, 1909. By Exchange.

ScH.VFFHAUSEy and Berne. Schweizerische entomologische Gesell.scbaft.

Mittheilungen. Bd. XI, Hfts. 2-10, 1905-09.
By Exchange.
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ERRATA.

TRANSACTIONS.

Page 8, line 14 trom top, for gueinzii read guienzii.

Page 73, line 2 from bottom, /or she read the.

Page 359, line 6 from bottom, for rahhiae read rahhaiue.

Page 404, line 12 from bottom, for acevoi'um read acervorum.

Page 407, line 4 from bottom, for myrviecophilovs read myrmecophilus.

Page 417, line 12 from top, for Thiasophilia read Thiasophila.

Page 422, line 15 from bottom, ior fultginosis read fu(iy{)iosns.

Page 434, line 16 from bottom, for Pseudolycocna read Pseudolycaena.

PROCEEDINGS.

Page X, bottom line, for Mymecocoris read Jlyrmecoris.

EXPLANATION OF PLATES.

PlateXIV, Explanation, /or 10 read 11, and/or 11 read 10.





PROCEEDINGS

ENTOMOLOGICAL SOCIETY
OF

LONDON
For the Year 1909.

Wednesday, February 3rd, 1909.

Dr. F. A. DiXEY, M.A., M.D., President, in the Chair.

Nomination of Vice-Presidents.

The President announced that he had nominated Dr. Karl
Jordan, Ph.D., Dr. George Blundell Longstaff, M.A., M.D.,

F.R.C.P., and Mr. Charles Owen Waterhousb Vice-Presi-

dents for the Session 1909-10.

Election of a Fellow.

Mr. Leopold Arnon Vidlbr, of the Carmelite Stone House,

Rye, was elected a Fellow of the Society.

Election to the Council.

The President announced the resignation of Professor

Edward B. Poulton, D.Sc, M.A., F.E.S., as a member of the

Council, and the election of Professor Thomas Hudson Bbarb,

B.Sc, F.R,S.E., to serve in his place.

Exhibitions.

Polymorphic Eastern Papilios.—Dr. K. Jordan exhibited

some Oriental Papilios illustrating polymorphism. Almost
PRoc. ent. soc. lond., in, 1909. a
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everywhere between Ceylon, Eastern China and Singapore,

two Papilios are found, dissimilis and clytia, which have long

been considered distinct species. More recently acquired evi-

dence, however, decidedly points to these two insects being

but forms of one species. Although they have not yet been

bred from the eggs of one female, both have been reared from

one batch of lai-vje, which appeared to be all alike. The

chrysalis, too, is the same in both Papilios, and the two insects

have been observed in copuld. Morphology affords further

evidence of weight. The allied species of this group of mimics,

such as F. veiovis, epicydes, slateri, etc., differ very markedly

in the genitalia. Even the various geographical representa-

tives of P. clytia and dissimilis {usbvaely Jlavolimbaius from the

Andamans, 2^('''>^opinics from Palawan, pcdephates from the

Philippines and echidna from the Lesser Sunda Islands), show

some slight distinctions in these organs. Therefore, if clytia

and dissimilis were distinct species, one should expect that

they too differed in the genitalia. However, we do not find

any structural difference whatever. Although clytia and dis-

similis do not actually intergrade, there occur rather frequently

in North India specimens of clytia in which the dissimilis-

streaks are more or less indicated. All this shows distinctly

that we have to do with one dimorphic species.

P. clytia does not occur on the Greater Sunda Islands, but

is represented by geographical races on the Andamans, on

Palawan, the Philippines, and the Lesser Sunda Islands. All

these outlying forms are monomorphic,the southern ones (Anda-

mans and Lesser Sunda Islands) being of the dissimilis-tj-pe,

and the northern ones (Palawan and the PhiKppines) of the

c^y^m-type.

This being so, the question at once arises, which species fills

up the large gap in the area of distribution of P. clytia, and

how does that Papilio vary? There occurs indeed a near

ally of P. clytia on the Greater Sunda Islands, namely P. para-

doxa. This Papilio extends northward to Assam and Palawan

and eastward to Java, i. e. its area of distribution overlaps

with that of P. clytia in the north. P. paradoxa is structur-

ally different from all the races of P. clytia. It is individually

variable, especially in the $ , and has developed into quite a
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uumber of geographical forms. All these geographical races

of paradoxa differ from each other a little in the genitalia.

In the same countries and even in the same localities as P.

paradoxa, there flies the much rarer P. caunus, the well-known

mimic of Euploea rhadamanthus. This P. catmius is in structure

exactly the same as P. paradoxa, the various geographical

races showing the same minute differences as the races of

paradoxa. What conclusion have we to draw from this state-

ment of facts 1 We think, only one interpretation is admissible.

If P. clytia and dissimilis are one species, P. p)(^^'0'doxa and

caumis also are forms of one species only.

Mimicry of Oriental Cockroach and Beetle.—Mr. 0.

E. Janson showed a cockroach and a beetle from Celebes,

exhibiting a remarkable case of mimiciy. The first was

apparently an undescribed species of Prasoplecta, or an allied

genus ; and the latter he had identified as Goelophora formosa,

Crotch.

Mr. G. A. K. Marshall pointed out the notable similarity

of structural detail as well as of the general scheme of colour

and marking.

Mr. C. O. Waterhousb remarked that many Blattidae were

good mimics of the Coccinellidae.

Attack by Earwig on Agrotis vestigialis, Eott.—Mr. W.
Parkinson Curtis sent for exhibition two specimens, a $ and

5 of Agrotis vestigialis, Rott., obtained August 19th, 1908, at

Studland, Purbeck, Dorset. When working the sandhills he

saw the dead $ apparently sitting on the grass, and then

noticed that she had a part of the c^ genitalia attached to her.

He then found the i^, which a common earwig was busily

engaged in devouring. The earwig seemed in no wise anxious

to relinquish its prey, but as the ^ was lifted, it dived into the

herbage and he failed to capture it. The $ was quite freshly

killed, and so was the $, in fact the rigor of the muscles had

not set in. The earwig had evidently found the pair in copuld,

and had seized the $ by the head, the insect in its frantic

struggles having apparently torn away the genital valves and

partially eviscerated itself, so far injuring the J internally as

to cause death. The earwig had then eaten the maxillary

appendages and the greater part of the head of the ^, and was
A 2
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continuing its meal. He had never observed any other attack

by this species on Lepidoptera that lie could recall.

Dr. T. A. Chapman felt it impossible to accept the conclu-

sions arrived at by the exhibitor vpith regard to the earwig.

An earwig would probably not attack a living ^^/-oi is; if it

did the Agrotis would probably repel it successfully. Suppos-

ing it to attack with all its strength it could not produce the

damage observed, and again the damage to the two moths

as recorded and exhibited on the specimens shown, would not

result in their dying there and then on the spot. It seemed

evident then that some accident had happened to the moths,

whether from some bird or beast thex'e was no evidence to

show, but the part of the earwig was merely that of a petty

pilferer, coming to regale himself on the feast provided.

Swarms of Locusts and Dragonflies in Africa.—Mr. C. O.

Waterhouse exhibited a specimen of Acridmm peregrinum

from a swarm that visited Las Palmas, Grand Canai-y, in

October 1908. Dr. Taylor, who sent the specimens to the

Natural History Museum, states in his letter that the authori-

ties had killed fifty tons of these locusts, and he estimated

that there were 150 tons more. Mr. Waterhouse said 16

locusts weighed one ounce, but allowing 15 to the ounce (as

the specimens may have lost in weight), one ton would repre-

sent 537,600 locusts, and the 200 tons 107,520,000. Besides

these the vessels reported that the sea was in many places

covered with them. He also exhibited a dragonfly, Tramea

hasilaris. This species occurred in such numbers on one

occasion in Portuguese Congo that the natives mistook them

for a swarm of locusts. They rested on the trees for the

night and went off next day.

The saws of Saw-flies.—The Rev. F. D. Morice exhibited

photo-micrographs (magnif. about 210 diam.)of the "saws" in

10 British sawflies—species of the genus Dolerus. After briefly

alluding to the specific characters presented by them, to certain

points in which all alike differed from the ordinary tenon-saws

employed by carpenters, he invited suggestions which might

account for these differences. Thus, whereas in a carpenter's

saw the teeth point away from the handle (or base) of the

tool towards its apex, in the insect's saw they point from the
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apex towards the base. Might it be inferred from this that

the insect's saw is made to cut not like the carpenter's saw by

a. push (outwards or forwards), but by a, pull (inwards or back-

wards), and if so, is it because the latter movement involves

less risk or damage to these delicate structures through bend-

ing or breakage] Again, what can be the use of certain

extremely fine denticulations (so small as to be only just

visible in the photographs) on the teeth themselves, not at

their apices, nor on that side of them which on the hypothesis

above would be their cutting edge, but at the base of each

tooth close to the sinus separating it from the tooth next

adjoining, so that it was difficult to see how their presence or

absence could assist the cutting action of the teeth 1 Might it

be that in some way they helped to clear the cut and prevent

clogging—the very "wide-set" of the teeth in most of the

saws shown suggesting that this had to be provided ' for—or

to make the saw less liable to " pinch," i. e. become jammed in

the cut, and remove any obstacle that might be met with in

withdrawing it when its work was done? Very little if any-

thing seemed to have been put on record, from actual observa-

tion of the process, as to the manner in which these saws were

actually employed ; and the exhibitor mentioned that although

he had long collected sawflies, both in England and abroad, he

had never been so fortunate as to see one actually at its

work.

A discussion followed in which Prof. T. Hudson Beare

supported on the whole the hypotheses suggested by the

exhibitor.

Dr. T. A. Chapman was strongly of opinion that the name

"saw" for these instruments, though well describing their

general appearance, was question-begging as regards their

function. They were really knives, all their cutting was done

during the forward movement, the notches being merely a

ratchet to hold one " saw " in place whilst the other advanced,

as they alternately moved. The " saw " must get in before it

could (if it did) saw, but if it can get in without sawing, it

can go on without doing so. The angle at which the margin

lies makes it certain that especially towards the point of the

instrument, the least retraction would free the saw without
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doing any cutting.* The action is precisely that of a bee-

sting.

A point, not mentioned by the exhibitor, came up in the

discussion, viz. that the saws were paired and not single saws.

This would, no doubt, in some way affect the manner of their

working, but as to how it would do so, no definite suggestions

were offered. The exhibitor inclined to think—considering

the structure of their " attachments "—that the saws work

simtdtaneotisly and not, as some have thought, alternately, but

he said that he did not venture to argue in defence of this

thesis without further investigation.

Wednesday, March 3rd, 1909.

Dr. F. A. DiXEY, M.A., M.D., President, in the Chair.

Election of a Felloiv.

Mr. Francis Hamilton Lyon of Addlestone, Surrey, was

elected a Fellow of the Society.

Exhibition^.

Mendelisim in Acidalia virgularia, Hb.—Mr. L. B.

Prout, on behalf of himself and Mr. A. Bacot, brought for

exhibition a very extensive series of Acidalia virgularia, Hb.,

bred in ten successive generations from various crossings of

the London and Hy^res race, which had been undertaken with

a view to the further study of Mendelism. The results showed

non-Mendelian inheritance, there being no segregation with

pure and hybrid forms in definite proportions ; and thus sup-

ported Mr. Bacot's opinion that such were only to be expected

in cases of hybridization of forms in which Natural Selection

had virtually eliminated intermediates, or in other words, that

apparent Mendelian phenomena were manifestations of selective

purity, lather than of gametic purity.

* Eeainniir describes the alternate movement of the saws ; he clearly

believed that this involved withdrawal of one, during which actual sawing
took place, but his account, a better one than any one has given since,

leaves me satisfied that what he saw, was alternate advance, without
retraction.—T. A. C.
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A discussion followed in which Mr. Bacot, Dr. T. A,

"Chapman, Mr. G. Meade-Waldo and the President took part,

Mr. A. Harbison pointing out that in similar experiments

conducted by himself with Mr. H. Main with British Pieria

napi X P. var. bryoniae from Switzerland carried through three

generations, they had quite failed to obtain Mendelian pro-

portions, but in the case of Aplecta nebidosa the Mendelian

proportions were absolute. (Cp. Proc. Ent. Soc. 1907, p. liv.)

Pupal coloration of Pieris.—Mr. H. M. Edelstbn showed

a living pupa of Pieris rapae attached to a blade of Clivia, the

deep green pigment assimilating closely to the coloration of

the leaf.

Hybrid Zygaena.—Mr. R, Adkin exhibited a hybrid?

between Zygaena fiUpendulae and Z. achilleae, taken by Mr,

A. W. Benton in the neighbourhood of Oban, N.B.

Mr, J. W. Tutt expressed his opinion that the form was an

aberration of Z. fiUpendulae, and that in nature the two species

were unknown to pair.

Papers.

Mr. Hamilton H. Drucb, F.L.S., F.Z.S., communicated a

paper " On some new and little known Hesperiidae from

Tropical West Africa."

Mr. G. A. K. Marshall, F.Z.S., read a paper entitled

*' Birds as a Factor in the prodviction of Mimetic Resemblances

in Butterflies." He explained that one of the chief criticisms

directed against the theories of mimicry was to the effect that,

on the whole, birds did not destroy butterflies to any appreci-

able extent ; he had therefore collected together all the available

evidence bearing on the question. As indicating the extent of

such observations, it was stated that these records refer to a

considerable number of species of both birds and butterflies,

as might be judged from these approximate figures : Palaearctic

Region : 33 birds, 34 butterflies ; Ethiopian : 26 birds, 26

butterflies ; Oriental : 27 birds, 46 butterflies ; ISTearctic

:

46 birds, 20 butterflies. Unfortunately in the Neotropical

Region, from which the greatest amount of evidence might

have been expected, such exact observations had been almost
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entirely neglected. It was contended that the negative evidence

on this subject, which appeared to have been very generally

accepted, was really of very little scientific value, because in

no case had it been shown that the observer had any adequate

knowledge of the actual food-habits of birds, or that any

careful and exhaustive inquiry had been made into the subject.

Instances were also cited to show how very easily destruction

of this kind might be overlooked ; while negative evidence

derived from an examination of the contents of birds might

be very misleading, owing to the fact that in so many instances

the butterflies' wings are not swallowed, so that any recognition

of the remains becomes extremely difficult. Finally, it was

urged that the large body of evidence resulting from merely

casual observations indicated that the assumption that birds do

not eat butterflies to any extent is certainly premature, and

that a fuller inquiry will probably show it to be entirely

unfounded.

A discussion followed in which Mr. A. W. Bacot, Mr. H.

Eowland-Brown, Mr. H. Main, Mr. A. E. Tonge, Mr. H. M.

Edelsten, Mr, J. W. TuTT and other Fellows, gave their

experiences on the subject, Mr. W. Sharp suggesting that

the actions of the sparrow, as a domesticated bird, was not

evidence for conditions which exist in the case of purely

natural species. Dr. T. A. Chapman suggested that the paucity

of observations on the point was largely due to the shyness of

birds eating in the presence of human beings. Mr. W. J.

Kaye said that he had never observed birds attacking butter-

flies in tropical South America, and Commander J. J. Walker
gave similar testimony with regard to the many Australasian

and other oversea localities visited by him.

Wednesday, March 17th, 1909,

Dr, F. A, DiXBY, M.A., M.D., President, in the Chair,

Election of Fellows,

Capt. E. Bagnell-Purepoy, The Cottage, East Farleigh,

Maidstone; Mr. Stanley A. Blenkarn, 44 Komola Road,



( ix )

Tulse Hill, S.E. ; Mr. Leonard Box, the Floral Nurseries,

Hailsham, Sussex, and 28 St. James's Street, Bedford Row,

W.C. ; Mr. Henry Britten, Prospect House, Salkeld Dykes,

Penrith ; the Rev. C. R. N. Burrows, of Mucking Vicarage,

Stanford-le-Hope, Essex ; and Mr. W. A.Rollason, "Lamorna,

Truro, were elected Fellows of the Society.

Obituary.

The decease was announced of Capt. Frederick Hallam
Hardy, R.A.M.O., a Fellow of the Society.

Visitors.

M. A. Janet, member of the Entomological Society of

France, and M. Severin, member of the Entomological

Society of Belgium, were present as visitors.

Exhibitions.

Forms of Rumicia phlaeas, and Plebeidi.—Mr. H.

Rowland-Brown exhibited two extreme forms of Rumicia

{Chrysojyhanus) phlaeas from Alten, Norwegian Finnmark, and

the Mediterranean region—Greece, Syria, Corsica, and the

south of France. He drew attention to the apparent identity

of the form from arctic Europe

—

hypophlaeas, Bdv.,—with the

species described as americanus, D'Urb., from North America.

He also showed series of Pleheius argyrognomon, Brgstr., taken

by him at Alten, and Abisko Swedish Lapland; P. argus, L.,

var. Corsica from Vizzavona, and la Foce, and P. argus,

approaching ab. bella, H. Sch., from Digne, Basses-Alpes.

Mr. H. Hamilton Druce also brought for exhibition exam-

ples of Plebeius argus, L., taken by him in various localities in

Russia.

Gynandromorphous Euchloe.—Mr. G. Meade-Waldo ex-

hibited a gynandromorphous example of Euchloe cardamines,

bred from a larva found at Hever, Kent. The wings on the

right side showed the male characters, on the left the female,

the orange apical coloration showing faint traces on the latter

as seen in E. euphenoides $.

OviPOsiTioN OF CoENOBiA.—Mr. H. M. Edelsten brought

for exhibition stereoscopic photographs of the anal segments of

Coenobia rufa $, showing the spines. These spines are
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driven into the dead stems of Jancus lamprocarpiis, making

a longitudinal slit, they are then opened, and the ovipositor

thrust into the pith and the ova deposited in small bunches.

Ovipositor and spines are then withdrawn, and the cut,

closing up, is hardly visible.

Aberrant form of Chrysophanus hippothoe, L.—Mr. W.
ScHMAssMAN showed on behalf of Mr. H. Welte a curiously

marked $ of Chrysophanus hippothoe caught on July 22nd,

1908, at Goeschenen, Switzerland. The black spots, forming

the marginal row on the underside of the two fore-wings and

one of the hind-wings, were elongated. The other hind-wing

and the wings on the upper side were normal.

Mammoth Scale Insect of Rhodesia.—Mr. C. O. Water-

house sent for exhibition living males and immature females

of the Mammoth Scale Insect which infests the M'sasa tree in

Rhodesia. Also a dead example of the fully grown female

scale. These were recently received from Mr. J. Cameron

of the Department of Agriculture, of Rhodesia. The males

were in abundance in white cocoons among dead leaves under

the trees. They are what are known in collections under

the generic name Monophloehus. The female has been named

Lophococcus maxivnus by Mr. Lounsbury.

COLEOPTERA AND HeMIPTERA NEW TO BRITAIN. Mr. E. A.

Butler exhibited one species of Coleoptera, and five of

Hemiptera recently added to the British Fauna ; viz, (a)

My7'7necopora brevipes, Butl., from Tintagel, Cornwall, a

species allied to M. uvida, Er. ; (h) Cymus ohliquus, Horv.,

from Ashburnham, Sussex, in the Hastings district, a species

allied to C. glancUcolor, Hahn.
;

(c) Einpoasca hutleri, Edw.,

and E. populi, Edw., the former from dwarf sallows on the

sandhills of Caermarthenshire, and the latter from Lombardy

Poplars, Highgate ; and {d) on behalf of Mr. Jas. Edwards,

Typhlocyha frustrato7\ Edw. and T. fratercula, Edw. (together

with a sketch of the appendages of the oedeagus in each

case), both from Colesborne, Gloucestershire. These two

species were described by Mr. Edwards in April 1908, but

by an oversight they were omitted from the new catalogue

of British Hemiptera which has recently been published.

Mr. Butler also showed the unique example of Mymecocoris
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gracilis, Sahib., taken by him at Fleet, Hants, in August

1903.

Injueies to Cetoniid Beetle.—Mr. G. J. Arrow ex-

hibited examples of a Cetoniid beetle, Dicronorrhina (subg.

Neptunides) manowensis, Moser,* to show injuries of a

remarkable character which he was quite at a loss to explain.

The first specimen was quite normal, the second had each

elytron perforated just behind the middle in an exactly sym-

metrical manner, the thii'd had the perforations in an

apparently incipient stage, the superficial chitin having dis-

appeared at the same spot, and in a fourth specimen there

was a discoloration on each side. In all the marks were per-

fectly symmetrical and occupied exactly the same position.

The specimens were sent from Chirinda, Rhodesia, by Mr.

Guy Marshall's collector.

Polymorphic Papilio and Styx infernalis.—Dr. K. Jordan

exhibited the polymorphic Pajnlio lysithous and P. hectorides

from Brazil and the models which they imitate. The ex-

hibit illustrated a phenomenon observed in various groups of

butterflies : that a mimetic species is broken up into a number

of very different-looking individual varieties, which are all

specifically the same, while the imitated models are specifically

distinct from one another. He also exhibited both sexes of

the peculiar Peruvian butterfly Sti/x infernalis apparently

regarded by Staudinger as a Pierid. Dr. Schatz made a

mistake in describing the foretarsus of the ^ as being fully

developed. The distal segments of this tarsus are more or less

completely fused and the claws are absent. The insect is

decidedly an Erycinid in the structure of the antenna,

thorax, legs, neuration and the egg.

Mimetic Locust.—Dr. Jordan also showed, on behalf of

the Hon. N. Charles Rothschild, an Acrotylus which Mr.

Rothschild had observed in some numbers in the desert on the

Upper Nile. The colour of these small locusts so closely

agrees with that of the sand and the pebbles (also exhibited)

that, when settled, the insects disappear entirely from view.

Clerus formicarius wanted—Mr. H. St. J. Donisthorpb

* This insect, although described by Moser as .h variety of D. polychron,

Thorns., is very distinct.—G. J. A.
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read a letter from Mr. E. E. Green of the Botanic Gardens,

Peradeniya, Ceylon, inviting Fellows of the Society to send

him living specimens of C'lerus formicarki^ for introduction

into Ceylon.

Discussion on the two similar species Plebeius argus

(aegon) and P. argykognomon.—Mr. J. W. Tutt opened a

discussion on the affinities of the two Palaearctic species

Plebeius argiis, L., {aegon, Schiff. ; argyrotoxus, Brgstr.), and

P. argyrognomon, Brgstr. {corgus, auctorum). He said that

there was great confusion from the earliest description

onwards as between the two species, and cited the following

authorities :

—

1758. Linne, Systema Naturae, 12th ed., p. 483

—

argus, blue

butterfly with silvery blue spots beneath. Also idas,

p. 488, an Indian species.

1761. Linn^, Fauna Suecica, 2nd ed., p. 283

—

argus, with

same references. Also idas, p. 284—and suggesting it

as the ? of argus (not therefore idas of the 10th ed.).

1767. Linne Systema Naturae, 12th ed., pp. 789-90

—

argus,

with same description, but idas referred as 5 to

same species.

1775. Schiffermllller, Wien. Verz., p. 183 (note), referred

Linne's argus to the non-British insect now known

as argyrognomon, and described aegon as another

species, distinguishing it clearly as the species we

know as aegon.

1787. Schneider, Syst. Besch., p. 252^

1788. Borkhausen „ „ p. 154
rfollowed SchifEermiiller

Hubner, Illigei", Laspeyres, Herbst, Ochsenheimer, Oken,

Gbiart, Boisduval, Duponchel, Freyer, Herrich-Schliffer, and

a whole army of other reputable authors followed his con-

clusion—calling our species aegon, the non-British species

argots.

Fabricius, Lewin, Haworth, Stephens, Curtis, Wood, West-

wood, etc., maintained the Linnean name argus for aegon.

Stephens supported this by pointing out that in the

" Linnean collection " at Burlington House there were no

argus as understood by the continental entomologists.
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In 1853, Wallengren (apparently only knowing one species

our British one) said it was Linn6's argus. Afterwards, know-

ing both, he maintained our British insect as argus.

In 1871, Kirby in his "Synonymic Catalogue" called our

species argus.

In 1882, Schoyen wrote a critical review {^Ent. Tids., iii,

pp. 34, 100), concluding that the Linnean argus was our aegon.

In 1901, Staudinger followed the conclusion of the Scan-

dinavians, and since then every one has followed Staudingei".

On the descriptions we should have followed Schiffermiiller.

On the fact that there are still in the Linnean collection at

Burlington House, besides four examples of aegon labelled as

English in Smith's handwriting and one without any label,

two specimens, a $ labelled " 1074," the " Faun. Suec." number

of Linne's argus, and a $ labelled " 1075, idas," the Faun. Suec.

number of Linne's idas—-we are inclined to agree with the

advisability, now that the change has become effective, of

maintaining argus for our aegon, and argyrognomon for the

continental insect so long known as argus.

Mr. Tdtt next drew attention to the remarkable distribution

and local races of our British Plebeius argus {aegon), pointing

out that in Britain we have three distinct forms, a chalk-hill,

a heath, and a moss or moorland form. On the continent,

in Northern (except the far north) and Central Europe the

type occurred as the form of the plains. In the high Alps

philonomiis, Brgstr. ( = aegidion, Meissner), was the racial form
;

aegiades, Gerh., occurred in Central Europe on the heath land
;

the var. Corsica, Bellier, was confined to Corsica, and further

east in Asia Minor the form orientalis, with its ab. bella,

H.-Sch. From west to east of the Palaearctic region the chief

racial forms of argus were distributed as follows :

—

fpyrenaica, Tutt. \
Pyrenean

. U.^pochionoides, Tntt.F'^''''^
^y^^^""^^'-

'hypochiona, Ramb.—white underside.

bejarensis, Chpmn.

Spanish . . - casaicus, Chpmn.

hranuelasensis, Tutt.

joigensis, Tutt.
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(orientalis, Tutt, and ab. bella, Gerh.
Asiatic

. . J^ sifaniens, GrYm..-Gi'shvLi.

Vougodai, Tutt.

fkoreana, Tutt.—large, like bejarensis.

y I
micrargu^, Butl.—small (without metallic

I

spots.

\pseiulaegon, Butl.—mountain for-m.

P. argyrognomon lias an almost exactly similar range in the

Palaearctic area. Its range of variation is also almost parallel

with that of P. argus, the lai'ge eastern race from Japan

equalling the var. koreana in size. The Corsican forms of the

two species, much alike on the upperside, are very distinct on

the underside ; P. argyrognomon var. Corsica with black-

centred ocellated spots, P. argus var. Corsica with the centres

grey or pale brown (wing of the ground colour). The Alpine

race too is smaller, the southern races larger, so that both

species appear to show a parallel range of variation in the

mountain, plain and southern forms respectively. Structur-

ally and superficially considered the two species present

several marked dilferences. For instance {a) in argyrognoinon

the spine on the front tibia is absent : (6) the shape of the

wings in argus is more rounded) : (c) the wing-fringes wider :

(d) in argas the ground colour of the undersides is pale to

white, in argyrognomon the colour is more uniformly grey: (e)

there is a difference in the angulation of the row of transverse

spots on the underside of the forewings, those of argus being

more curved under the discoidal lunule : {f) the androconia

in a.rgus are elongated (8 to 9 rows of points run across each),

in argyrognomon they are rounded (10 to 12 rows of points) ;

{g) the conspicuous white hair scales in argyrognomon are

absent in argus : (h) the genitalia show marked differences

in both species : and lastly {j) the early stages, and life-history,

are entirely different, and whereas argyrognomon has two

broods in the year, argus has only one.

Dr. T. A, Chapman then showed lantern slides of prepara-

tions of the larvae at their various instars of P. argus (aegon),

and of the first stage of argyrognovion also, for comparison,

and of various points in the larval and pvipal external
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anatomy and of the male accessory appendages of argus,

argyrognomon and other species for comparison, and of the

tibiae of these species showing how far they differed in the

so-called tibial spine. Commenting upon them, he said

—

" In examining the tibial spines of argus and argyrognomon

I found a curious reversion in oce specimen of argus from

Spain ; the tarsus is normally (in the $) in one piece, all the

joints and terminal claw being fused together without trace of

articulation. The first Spanish specimen I examined had the

tarsus, howevei-, divided into three joints. I wondered, of

course, whether this might be a character of the Spanish races,

but I failed to find another such specimen, the Spanish

and others absolutely agreeing. There is an ambiguity in

calling this a tibial spine, it is the extremity of the tibia itself.

What is usually called the tibial spine is a separate process

not present in these species.

" The comb-like end of the clasp of P. argus presents greater

variation than one would quite expect, the total number of

teeth varying within considerable limits, and the presence or

absence of one or several minor or ill-developed teeth at either

end of the series is another point in which there is great

inequality in different specimens. The opposite clasps of one

individual differ very frequently, and a different number of

teeth to the comb may be found in specimens from one locality.

There is probably also some geographical variation, but this I

have not demonstrated.

"We may conclude that considerable differences in this

portion of the clasp do not interfere with complete syngamy

in the species. The tendency to variation is obviously suffi-

ciently strong easily to establish a new species, if a section of

the present species could be segregated for no very long time.

We may also conclude that these special and formidable pro-

cesses do not correspond with any portion of the female

appendages similarly differentiated, else four prongs to the

comb would not be equally useful with five, six, seven, or eight.

" The great difference between the genitalia of argus and

axgyrognomon has suggested to me the question as to whether

these two species are really so closely related as we suppose.

It is open to us to believe that they are from different portions
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of the Plebeiid stock that have appi^oximated as a matter of

mimicry, or since both are common, but rai-ely, if ever, common

together, that they have approximated as occurring under

vei-y similar conditions, and in a slight variation of those con-

ditions each capable of taking the place of the other. We
find that the dorsal armature differs very much, and in these

Lycaenids the dorsal armature usually has generic rather than

specific value. Taking icarus or hellargus as an average

Plebeiid, we find in argus each lateral member of the dorsal

armature is long, slender, curved and slightly hooked at the

tip, and the accessory hook is sharply bent with the terminal

portion long, straight and slender, except that it also is

slightly curved and hooked at the tip. Argyrognomon on the

other hand differs from icarus in the opposite direction ; it

has the lateral process, short, broad and blunt, and the acces-

sory bends in a prolonged curve, so as to give the impression

that it is curved throughout, and though it has a slight

terminal bend or hook, like argus, it differs in being broader

and more robust.

" When we compare the ends of the clasps, the difference

is immense, argus with a few long teeth rather on the side of

the hard process, argyrogiiomon has a number of very fine

teeth on the rather broad end of the process. These, therefore,

seem to be almost unrelated (within the Plebeiid group) forms

of appendages.

" To accept them as closely related, I have to give a some-

what exaggerated value to a consideration that is of much

importance in the study of these genitalia.

"The genitalia are under entirely different conditions as

regards selection, to the external characters we more usually

examine. These external characters are subject to a constant

process of selection in relation to such items of the environ-

ment as enemies, climate, food-plant, etc. The genitalia,

though equally inclined to vary, and probably in response to

similar disturbing elements of environment, are under no

selective force exercised by the environment. Within the

limits of a species, variation from the mean value must not go

so far as to prevent the individual from finding a mate, but it

is quite open to the mean value gi'adually to change in any
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direction. As long as a group of individuals is syngamic (i. e.

is a species) the genitalia may vary similarly throughout the

group, but may not run into definite varieties. When, how-

ever, such a group is divided into two portions or groups by

geographical seasonal or other segregation, each portion must

keep a form of appendages constant throughout the portion,

but probably drifting away from those of the other group,

which may be varying in another direction. When such

drifting has proceeded far enough, the two portions are no

longer syngamic, and act towards each other as distinct species,

should opportunity of mixing occur. It seems very probable

that such drifting apart may take place with considerable

rapidity, in view of the many cases we know, of two or

three species quite distinct as to the genitalia, quite asyngamic,

and yet in external character much alike, even difficult to dis-

tinguish. It is very probable that such pairs of species whilst

segregated may have drifted apart in external characters, but

when subjected again to the same environment come to

resemble one another very closely, quite apart from any

question of mimicry.

" The dorsal armature of the genitalia of argus and argyro-

gnomon seems to me to negative such an hypothesis, but it is

really nevertheless possible, and is indeed the hypothesis

commonly held, that these two are species derived from a

common stock in some such way as I have indicated.

" The point I wish to direct attention to as bearing on such

cases, is that if a comparatively small portion of a species be

fully segregated, it may vary more or less in external charac-

ters taking up a position suitable to the new and restricted

environment and there remaining constant, but that the

genitalia are under no restrictions, being free to vary to any

extent, subject only to all within the group varying together.

When the group is small in numbers, a tendency to vary will

have greater possibility of resulting in change, as there will

be no large mass of individuals to absorb contrary tendencies

and by its inertia prevent change. Whilst, therefore, little

or no change in the genitalia may take place in some or a

majority of cases, in others it will probably take place with

some rapidity and to a considerable extent.

PROC. ENT. 80C. LOND., III. 1909. B
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" It is to be noted that there are a good many species whose

appendages seem more or less intermediate between those of

argus and argyrognomon and I show you on the screen photo-

graphs of five such species that most resemble argus in having

large spines. It is to be noted that all these intermediate

species (intermediate qud genitalia) are abundantly different

from both argus and argyrognomon in external characters.

Argus and argyrognomon are the only European species of

this group (except the very local P. zephyrits and its var.

lycidas), and they resemble each other more in Europe than

they do elsewhere.

" This circumstance seems to point to their having been

rather widely apart within their own small group ; but that

they have approximated in external characters where they

have again occupied very similar habitats."

At this point the discussion was adjourned, owing to the

lateness of the hour.

Wednesday, April 7th, 1909.

Br. F. A. DixEY, M.A., M.D., President, in the Chair.

Exhibitions.

Mr. E,. Shelfoed exhibited a case containing a number of

examples of mimetic Oriental Blattidae, the models being

Coleoptera, principally Coccinellidae and Chrysomelidae.

Ova of Tapinostola fulva.—Mr. H. M, Edelsten exhibited

ova of Tapinostola fulva {in situ) laid within the curled leaf of

Carex paludosa. Also a photograph of the anal segments of the

$ showing the ear-like appendages, from the venti^al side.

These when not in use are carried flat as in the photograph,

but when the $ is going to lay, they are folded together and

thrust between the curled edges of a leaf to force it apart ; the

fold makes a hollow in which the ova are deposited ; and the

leaf closes over the ova when the appendages are withdrawn.

Discussion on the two similar species Plebeius argus

( = aegon), and p. argyrognomon.—The discussion adjourned
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from the last meeting was resumed, Mr. H. Rowland-Brown

raising the question of the probable meaning of the apparent

mimicry of the two species. The Eev. G. Wheeler com-

menting on Mr. Tutt's statement that as a rule the two

species in the lowlands are rarely, if ever, common together,

remarked that at Berisal they often occurred simultaneously

in vast numbers, though P. argyrognomon would sometimes

be a full month before P. argus came on the scene. He

objected to the suggestion of mimiciy because there was no

ground for supposing that it would be of any utility to either

species. Mr. G. A. K. Marshall suggested that the resem-

blance between the species was not due to mimicry, but to

close relationship ; and that the differentiation into species

had arisen as a result of a dimorphic variation in the genitalia.

Dr. K. Jordan pointed out that, as was usual in such cases,

the differences in the genitalia were of degree rather than of

kind ; he considered that the two forms were certainly distinct

species, and could not be regarded as dimorphic varieties.

Mr. J. E. Collin, the President, and other Fellows, continued

the discussion.

The President having invited Mr. Tutt to reply on the dis-

cussion, Mr. Tutt stated that he did not think that there was

any question of mimicry in the similar appearance of the two

species. He considered that the two species were really

closely allied, and that the great differences in the ancillary

appendages possibly did not denote so great a division between

them as might appear. He pointed out that the life-histories

of the two species were quite distinct, and had been known

quite 1 35 years. With regard to the appearance of the two

species together it was to be remembered that, in the low-

lands, argyrognomon was double-brooded and argus largely

single-brooded, and this did not allow of any real overlapping,

though there was some ; in the mountains it was true both

species occurred more or less at the same time, largely how-

ever there with argyrognomon well ahead of argus. There

could be no doubt about the distinction of the species ;
Mr.

Marshall's idea of the two forming a dimorphic species had

nothing whatever to support it.

B 2
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Papers.

Mr. H. St. J. DoNiSTHORPE read a paper " On the Origin

and Ancestral Form of Myrmecopbilous Coleojitera."

Mr. W. L. Distant communicated a paper on '

' Rhynchota

Malayana."

Mr. J. E. Collin communicated a paper by Mr. W. Wesche,

F.R.M.S., " On the Antennae of Diptera, and the present

classification of the Nemocera^ with two subsidiary sections

bearing on the latter subject."

Mr. G, A. K. Marshall read a paper entitled " On
Reciprocal Mimicry. A Rejoinder to Dr. F. A. Dixey." In

the course of his remarks the author explained that the main

difference between his views and those of Dr. Dixey as to the

development of Miillerian resemblances might be stated as

follows. The latter gentleman considers that within the

limits of a Miillerian association every species exercises a

mimetic influence upon every other,, the amount of the in-

fluence depending upon its dominance, which is determined by

its numbers, distastefulness and genei'al notoriety. Thus, as

between any two species, the mimetic approach would be

mutual and result in an interchange of characters. This inter-

change would be proportionate to the relative dominance of the

two species ; where this is unequal, the weaker species would

take on, to a considerable extent, the superficial appearance of

the stronger, while the latter would adopt only some small

characters from its mimic ; but where the dominance is equal,

the interchange would be equal, so that this would constitute

the optimum condition for the production of Reciprocal

Mimicry.

On the other hand, Mr, Marshall contended that this

gravitational conception of mimicry was really based on a

false analogy and was at variance with the real principle of

Miiller's theory. While admitting the theoretical possibility

of mimetic interchange, he urged that a logical application of

Miiller's argument would lead to the view that mimetic

approach would be one-sided only, that is, from a weaker

species towards a stronger and never in an opposite direction
;

further, that when the relative dominance of the two species
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was equal the mere operation of Mliller's factor would produce

no mimetic effect, until some other factor had first produced a

condition of inequality. On this view mimetic interchange

would never be mutual and simultaneous, but would only re-

sult from a complete reversal of the relative dominance of the

two species during the production of the mimetic resemblance.

For this process he had suggested the name of "Alternate

Mimicry." The author was also compelled to reject entirely

Dr. Dixey's new hypothesis as to the " function of the double

aposeme," because it completely left out of consideration the

differences and resemblances between the various forms

regarded from the standpoint of general facies ; he contended

that resemblance in general effect was of the first importance

in considering mimetic relationship, and that this new
hypothesis was liable to be extremely misleading on account

of the exaggerated significance which it attached to the merely

partial resemblance which might be said to exist between two

species possessing a single conspicuous feature in common but

differing markedly in other respects. Moreover, not only was

the theoretical position of Reciprocal Mimicry very unsatis-

factory and unconvincing, but further, the cases which had

been cited as proving its actual occurrence in nature appeared

open to serious criticism. For while in some cases the facts

did not appear to justify the assertion that an interchange had

taken place, in the others such an interpretation involved

many difficulties which disappeared when the mimetic phe-

nomena were interpreted as being due to the simple mimicry

of one form by another.

In illustration of his contentions Mr. Marshall exhibited

a number of butterflies, the great majority of which had been

kindly lent for the purpose by Mr. W. J. Kaye, the remainder

having been kindly supplied by Dr. K. Jordan and Mr.

Hamilton Drucb.

Dr. DiXEY then stated that he did not consider the

Presidential Chair to be a proper place in which to reply to

Mr. Marshall's criticism, and that he would therefore deal

with the points at issue on some future occasion. Mr. C. J.

Gahan very strongly supported the opinions advocated by

Mr. Marshall, and expressed the view that while Dr. Dixey
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professed to support Mlillerian mimicry, yet his defence of

Reciprocal Mimicry really constituted a severe attack upon

that theory. For he pointed out that Dr. Dixey had con-

demned certain of Mr. Marshall's contentions as vitiated and

valueless because they were based on inaccurate postulates,

whereas these postulates were the very ones which Fritz

Miiller himself had used.

Mr. S. A. Neave said that as a result of his field experience

in Africa he was unable to accept the theory as to the function

of " double aposemes," but he did not mean thereby to imply

that he rejected every case of Eeciprocal Mimicry. He
suggested that Alternate Mimicry might not be so uncommon

a phenomenon as Mr. Marshall appeared to think.

Mr. J. W. TuTT asked whether Mr. Marshall really knew

of a single instance in which two species, supposed to carry

different aposemes, lived in the same place with another

species that showed the double aposeme of these species, and

occurred with them at the same time. He remarked further

that in his exhibit Mr. Marshall showed two species with

different aposemes living in Peru, together with the presumed

species showing the double aposeme, which he noted did " not

occur within 1000 miles of Peru " ; was there no instance

known in natui-e which illustrated the point at issue, and so

removed the question from the rank of pure theory ?

Mr. Marshall said that such a case was not known to him.

Mr. W. E. Sharp and Professor T. Hudson Bbare also made

some brief comments on the subject.

Wednesday, May 5th, 1909.

Dr. F. A. Dixey, M.A., M.D., President, in the Chair.

Exhibitions.

Rhinoceros Oestrid Fly.—Mr. S. A. ISTeave exhibited

three specimens of a remarkable Oestrid fly belonging to the

genus Spathicera^ Corti, captured on the carcase of a rhinoceros

shot by him near Fort Jameson, IST.E. Rhodesia, in February
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1908. He pointed out the extreme rarity of individuals of

this genus in the imago state, though Oestrid larvae had

long been known and frequently recorded in the intestinal

canal of Rhinoceros hicornis, and recently Professor Sjostedt

had succeeded in rearing one individual from a larva, described

by him under the name mertiensis* The only other known

specimen from Africa seemed to be that reported from Gallaland

by Brauer under the name pavesii.

Mr. Neave remarked that this seemed to be the first recorded

occasion on which the adult insect had actually been observed

to be following the rhinoceros, and it was of some interest in

this connection that both sexes were represented {2 ^ ^, 1 5)-

The resemblance of these insects to Hymenoptera of the genus

Salius, an individual of which, Scdius n. sp. near imperialis, Sm.

,

he exhibited for comparison, was so marked that, having no

net with him, he had hesitated to catch the flies by hand,

though this was easy to do owing to their sluggish flight and

reluctance to leave the carcase. In conclusion Mr, Neave
put forward the suggestion that the presence of these parasites

may be an explanation of the peculiar and well-known habit

of the rhinoceros in invariably scattering his dung with his

horn. It seemed not improbable that the animal did this in

an instinctive attempt to kill the larvae by exposing them to

the sun's rays.

Rare British Ants.—Mr. H. St. J. Donisthorpe brought

for exhibition examples of {a) Formica exsecta, Nyl., from

four nests found on April 26th last in Parkhurst Forest,

Isle of Wight, where Mr. E. A. Butler had taken a single ^
by sweeping in 1907, and from the same locality (h) Dinarda

hagensi, Wasm., hitherto only observed (with the same ant)

in Britain at Bournemouth by the exhibitor ; also (c) Tetramo-

peria donisthorpei, Kieffer, n. sp., and T. feinoralis, Kieffer,

n. sp., taken by himself with Tetramorium caespitum, L., at

Whitsand Bay, Cornwall, on April 15th last; {d) Paracletes

cimici/ormis, taken with T. caespitum, L., at Karnes Head,

Cornwall, on April 19th last ; and (e) Antennoj^horiis

* Wissenschaftliclie ergebnisse der schwedischen zoologischen expedition
nacli dem Kilimandjaro, dem Mem. Diptera. Oestiidae, PI. I, rig. 1, 2,

1908.
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pubescens, Wasm., a species new to Britain, taken on Lasius

flavus at Whitsand Bay on April 18th.

Colour variation in Coleoptera.— Mr. W. E. Sharp

exhibited examples of the following Coleoptera from tlie West

of Ireland to illustrate the prevalence of colour variation in

that region:

—

Carabus iiemoralis, Miill., G. granulcdus, L., C.

arvensis, F., Notiophilus aqiiatictis, F., N. higuttatus, L., Leistus

ferrugineus, L., and Corymhites ctqn'eus, var. am'uginosus, F.

Mr. H. St. J. DoNiSTHORPE also showed three melanic forms

of Carabus nitens, C. arvensis, and Pterosticlius diriiidiatus from

the New Forest ; all quite black, and other species from Ireland.

Mr. Sharp explaining his exhibit said that in his opinion

these dark forms were racial, and represented the survival of

an older race, and that the melanism was not due to protective

necessities, derived from the environment of the localities in

which the several species existed.

Mr. G. C. Champion mentioned that the black variety of

the common Tiger Beetle was found both in Spain and in

Scotland, but very rarely.

Mr. J. W. TuTT also expressed his opinion, citing parallel

instances in lepidoptera, that these dark forms probably

belonged to an older race of the species. He was inclined,

however, to dissent from the conclusion that they had no

cryptic significance, for if, as Mr. Sharp averred, the black

forms of some of these species were more conspicuous than the

paler normal forms, a possible explanation based on protective

advantage was at once forthcoming as to the replacing of the

assumed older darker race by the assumed newer, normally

lighter, more numerous, and, apparently, less easily detected

one, and since, as Mr. Shai'p indicated, the percentage of

dark forms of one of the species exhibited varied from a bare

1 per cent, in the eastern counties of England to from 15 to 20

per cent, in the western parts of Ireland, there appeared to be

a further suggestiveness that the assumed newer, normal, form

had, probably, owing to its more highly developed protective

coloration, displaced the older dark race more completely in

the east than in the west. The statement that two races of

the same species occupied the same ground, in different pro-

portions, without advantage to either, could neither be proved
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nor disproved, and only removed the explanation of the reason

of the colour-difference observed in the two forms a step back-

ward. It is just as conceivable that originally dark races of

coleoptera (and lepidoptera) are now less suitable to their

changed conditions (clearance of foi*ests, and consequent

lessened humidity of certain areas, etc.), and are being ousted

by lighter or more suitable forms, as, in other instances,

particularly in wet, smoky, manufacturing districts, originally

light races are now less suitable to their changed environment,

and are being rapidly ousted by what appears to be more
suitable melanic forms.

The President, Mr. G. A. K. Marshall, and other Fellows

joined in the discussion.

PlERIS MANNI FROM SoUTH FrANCE. Mr. H. EoWLAND-
Brown exhibited a series of Pieris manni, Mayer, taken and

bred at le Vernet, Pyrenees-Orientales, and received by him
from M. Rene Oberthiir, calling attention to the superficial

differences which presented themselves when compared with

imagines of P. rapae.

New LOCALITY FOR Cassida fastuosa.—Mr. E. 0. Bedwell
exhibited a series of Cassida fastuosa taken by him on Boxhill,

Surrey, mostly from the leaves of young foxgloves.

Danaida chrysippus, Linn.—Dr. G. B. Longstafp exhibited

a series of 33 specimens of Danaida chrysippus taken by him
in Egypt and the Sudan during January and February 1909.

Two taken at Cairo, one at Kom Ombo and one at Aswan, were

all typical, but somewhat dark. A few other specimens were

seen at each of these localities, but none of them had white

hind-wings. At Khartum, where the butterfly was fairly

common, 25 specimens were taken : of these two might be

described as typical, though lighter than the Egyptian speci-

mens ; in eight the veins near the middle of the hind-wings

were dusted with white scales; in seven the centre of the

hind-wings was more or less white, as in Moore's alcippoides ;

while seven might be described as typical alcippus, Cram. One
specimen only was seen of the form dorippus, Klug, and this

had the hind-wings almost entirely white—f. albijius, Lanz.

So far as could be estimated in the field, three-fourths of all

the specimens seen at Khartum were either alcippus or alcip-
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poides. On the "White Mle between El Duem and Gebel En
(lat. 14-1 2|° N.) four specimens were taken, thi-ee typical or

nearly so, one of the cdcippus form. These figures are in

marked contrast to the proportions found by the President *

among Mr. Loafs captures on the White Nile in lat. 11-4|° N.

In that case out of the same total (33), no less than twelve

were referred to '' dorippus "
(2), or ^' Jdugii" (10). Dr. Long-

staff called attention to the fact that whereas the transition

from the type to alcippus, or from dorippus, Klug, to albimcs,

Lanz., is quite gradual ; on the conti'ary, that from the type

to d&rippus appears to be abrupt.

Two Mimics of Danaida chrysippus in Ceylon.—Mr.

T. Bainbrigge Fletcher exhibited two mimics of Z>.

chrysippus ; the ? ? of Elymnias undularis, and of Argynnis

hyperhius (niphe), whose c^c^ in both cases show the ordinary

coloration of the genera to which they belong. He said that

although in the ordinary preserved condition the resemblance

of these two ?? to Danaida was rather " rough and ready" and

by no means comparable to the close imitation of pattern seen

in the $ of Hypolimnas (also exhibited), yet under natural

conditions of flight the likeness between model and mimic was

exceedingly close and deceptive. Indeed, on the occasion of

his first acquaintance with Argynnis hyj^erhius $ on the wing

at Hongkong on April 22, 1897, he was completely deceived,

and took the butterfly for a Danaida until it settled on a

flower. The flight of the ? is slow and quite different from

the elegant sailing flight of its ^.

The habits and flight of the two sexes of Elymnias undularis

are also quite different. The $ flies in the shade of thick

bushes and is wary and hard to catch, whilst the 5 flies slowly

along in the open.

Although Danaida is probably well protected when on the

wing, he had noted at Galle on April 20, 1907, that these

butterflies, when settling down for the night about sunset,

exhibited a distinct preference for resting on small dead bushes

whose dry and withered leaves approximated closely in colour

to that of the undersurface of the butterfly.

Cases of Mimicry from Ceylon.—Mr. Fletcher further

* Trans. Eut. Soc. Lond. 1903, p. 141.
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exhibited (a) specimens of a large and conspicuous Mydaid fly,

Mydas ruficornis, Wied., which show a striking resemblance

when on the wing to the large and powerfully armed Scoliid

wasps so common throughout Ceylon. This fly was first found

in Colombo by Mr. 0. S. Wickwar, whose collecting-boys

brought him specimens Avhen sent out to capture Hymenoptera,

and a single example was obtained by the exhibitor at

Yala (S.E. Ceylon). "When on the wing, the resemblance to

a Scoliid is very close and deceptive, the likeness being

generally Scoliiform, rather than mimetic of any particular

species of Scolia. (b) A red spider (taken at Galle on October

26th, 1908), found on a "bilimbi" tree (Averrhoa hilimhi), up

the trunk of Avhich numbers of the common leaf-nesting red

ant, Oeco2jhylla smaragdina—a model for several different

insects and spiders—were running. In life the resemblance

is extremely close and the ant holds up its first pair of legs

to mimic the antennae of its model, (c) Some newly-hatched

Mantids, upon which the following note was made. " May
\2)th, 1908, at Madidsima.—On passing a tea-bush my attention

was called to what were apparently several groups of the

common leaf-nest ant {Oecophylla smaragdina). They were

grouped in masses of about a dozen each, on the terminal

shoots of the tea-bush. It struck me as unusual to find this

ant at this elevation * (3500 feet), and a closer inspection

showed a dark band on the tarsi of the hind-legs. This led

me to look more closely still, and I was surprised to find

that these supposed ants were really young Mantids. The

resemblance, both in colour, size, and the quick jerky move-

ments, was so close as to have completely deceived me. The

fore-legs were held tucked up in the usual Mantid manner,

and the ends of the tibise may imitate the jaws of the ant.

The abdomen was curled upwards in quite an ant-like manner.

Even taken by itself, one of these young Mantids looks very

like an ant ; in a cluster of a dozen or so, aU moving jerkily

about but keeping together in a conspicuous position, the

resemblance is very greatly increased."

* I afterwards found nests of 0. smaragdina in the tea-bushes in this

same locality, but they are not common at this elevation. Still, they do
occur.—T. B. F.
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Mr. Fletcher's exhibition also included {d) examples of a

small Pyralid moth (Syngamia Jloridalis). When flying, the

black marginal edging of the orange-red wings is practically

invisible, and the moth looks exactly like a Coccinnellid beetle.

This resemblance is so close that on at least one occasion the

moth was actually netted under the impression that it was one

of the beetles which forms its model, and (e) a yellow-spotted

Reduviid bug, Acanthaspis quinquespinosa, Fab., an interesting

case of warning coloration common to various Carabid beetles

found in the same locality and situations (under logs, etc.).

In life both these insects are extremely similar in general

appearance, and both are protected by the emission of a very

powerful and noxious odour.

Birds attacking Butterflies.—Mr. Fletcher further said

that he could add at least two instances of birds attacking

butterflies noted by him in Ceylon : i. Nej)tis eurynome pursued,

caught and eaten by a small bird locally called the " Ceylon

robin." This was at Diyatalawa in September 1906.

ii. At Galle on June 20th, 1908, he saw a droogo fly down

from a tree and attack a i^ Elymnias undidaris, which was

flying close to him. The bird missed it once but took it at the

second attempt, flew up to the branch of a coco-nut palm and

devoured it.
*

Specimens of both these butterflies were exhibited.

Wednesday, June 2nd, 1909.

Dr. F. A. Dixey, M.A., M.D., President, in the Chair.

Election of Fellows.

Mr. Frank Price Jbpson, of Pembroke College, Cambridge,

and Thanet Lodge, Bromley, Kent ; Mr. Ernest Charles

Chubb, of the Rhodesia Museum, Buluwayo, South Africa
;

Mr. John F. Musham, of 53, Brook Street, Selby, Yorks., and

Mr. Oscar Cecil Silverlock, of " Allington," Burbage Road,

Heme Hill, S.E., were elected Fellows of the Society.
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Obituary.

The decease was announced of Mr. John Brown, a Fellow

of the Society.

Exhibitions.

North American Sawfly in London.—Mr. Selwyn Image

exhibited an example of the North American sawfly, Sirex

caudatus, Oresson, bred from a larva found at Highbury in a

piece of wood, together with photographs of the larva and its

galleries by Mr. Hugh Main.

Anthocharids from South France.—The Rev. G. Wheeler
brought for exhibition a series of Anthocharis tages, var. belle-

zina, from Aix-en-Provence, taken this year, and of A. belia

from the South of France for comparison ; also a series of

Lycaena corydon with dark undersides—the typical form in

the south, expressing the view that in these regions the

butterfly was not only double, but triple brooded ; an observ-

ation supported by the extreme dates of its appearance in a

fresh state.

Rediscovered Micro-Lepidopteron prom the South op

France.—Lord Walsingham showed two set examples and

pupal cases of Holocacista rivillei, Stn., called by the late Mr.

Stainton " The lost Pleiad," because originally described in

1750, and not again found before 1870,—mining leaves of

the grape-vine. The name Holocacista, Wlsm. and Drnt., is

now proposed for a new genus, Mr. Stainton having placed it

in Antispila, Tr., from which it is found to differ materially

in neuration, suggesting a more probable alliance with

Heliozela, otherwise Tinagma, Stn.

New Palaearctic Species op Callophrys.—Dr. T. A.

Chapman exhibited specimens of Callophrys avis, a new species

from the South of France, first taken by him at Hyeres three

years ago, and in the following year, and now obtained by
him this year from the Pyr6n6es-Orientales. It is very closely

allied to C. rubi, but distinguishable by its larger size, ruddier

colour, red hairy face without silver lines round the eyes, the

very different form of the androconial band, the red underside

to the club of the antennae, the different tone of the green of

the underside and the different character of the white line.
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It has probably been passed over in the field as merely i^ubi,

but could hardly be so in the collection, though the only

specimen seen by the exhibitor, and not in his own possession,

is one in the Natural History Museum at South Kensington,

series of C. ruhi, labelled " Tangier, Elwes coll." The species

is doubtless scarce and local. Dr. Chapman said he hoped to

submit later a paper on the species giving some details of

habits and life history ; he thought it better not at present

to forestall any interest that communication might possess.

He ventured to say, however, in case the present exhibit

left any doubt as to whether C. avis might not be merely a

variety of C. rubi, that thei^e were great differences in the

larvae, of M'hich also he exhibited examples in the last instar.

The most remarkable was perhaps in the first stage. In two

species, so closely allied, one rather expected there would be no

appreciable difference between them in the first stage. There

were, however, not only differences of colour and markings,

but notable differences in the development of the hairs.

Forms of Pararge Aegeria.—Dr. Chapman also showed two

examples of Fararge aegeria from Southern France, with a

typical Southern specimen (aegeo'ia), and an English one

(aegerides), for comparison, and remarked that it was no

exaggeration to say that the two specimens were about as far

from aegeria in one direction as aegerides is in the opposite,

and much more extreme than any examples in the Natural

History Museum. As it occurs on the same ground as the

type, it is most likely an aberration, but it is not highly

improbable that it is a Mendelian variety.

Butterflies from Durban.—Dr. T. P. Lucas, who was

present as a visitor, brought for exhibition a box containing

thirty-one species of butterflies taken by him in the neighbour-

hood of Durban in two hours. He also gave a short account

of the abundance of Lepidoptera at Brisbane, Queensland.

Rare British Beetle.—Mr. E. C. Bedwell exhibited two

examples of the myrmecophilous beetle, Hetaerius Jerrugineus,

01., from Box Hill, a species not recorded from Britain for

forty-six years.

The species was first captured by Mr. E. W. Janson in 1848

at Hampstead with Formica fasca and F. Jlava, and again in
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1856 ("Ent. Annual," 1857, p. 77), and it was recorded in

1863 ("Ent. Annual," 1863, p. 113) as having been taken

by Dr. Power at Weybridge with Formica rufa, and by

Douglas and Scott near Croydon with Formica sanguinea.

Mr. H. St. J. Donisthorpe heartily congratulated Mr.

Bedwell on his capture and remarked on the scarcity of the

species in this country. He said it was more abundant

abroad, that the principal hosts were Formica fusca, F.

sanguinea with F. fusca as slaves, and Polyergus rufescens

with F. fusca as slaves. It was also found with F. rufa,

pratensis, exsecta, rufibarhis, Lasius flaxms, niger, fuliginosiis,

Tajjinoma erratica, Leptotliorax acervorum and Myrmica scahri-

nodis. The geographical distribution was London to Gibraltar

in the west, and as far east as the Caucasus.

Ants from North Britain.—Mr. H, St. J. Donisthorpe

exhibited {a) specimens of Formica exsecta ($ and ^ ^),

several nests of which he had discovered near Aviemore in

Inverness-shire in May. He pointed out that it had never

been recorded from Scotland or the North before, and showed

a map of the British Isles to illustrate the British distribution

of the species. The localities at present known for it are

Aviemore, Bewdley in Worcestershire, New Forest, Parkstone,

Bournemouth, as far west as Poole and as far east as Ring-

wood, Parkhurst Forest, Isle of Wight, Bovey Tracey in

Devonshire, and the Land's End in Cornwall ; also (b) specimens

of Formica i^ufa-jyratevisis, ? ?, ^ ^, pseudogynes and micrer-

gates from Nethy Bridge, Inverness-shire, and remarked that

this was the chief form there. He described the nests, and

mentioned that a number of them were being extinguished

by the undergrowth. Moss starts to grow round the base of

the nests, then " bilberry " and heather which creep upwards

all round the hillock, gradually driving the ants to the summit

and eventually extinguishing the colony. Professor Wheeler,

in a paper " On Relations of Ants to Plants," i-ecords similar

cases in America and Europe, and is of opinion that the colony

eventually dies off.

Mendelism in Abraxas Grossulariata.—Mr. L. Doncaster

exhibited a drawer of Abraxas grossulariata and its var,

lacticolor, illustrating breeding experiments.
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The various pairings give the following results :

—

(1) lacticolor 9 x grossulariata ^ gives all offspring grossu-

lariata.

(2) Heterozygous grossulariata $ and $ paired together give

all (Js grossulariata, 5s half grossulariata, half lacticolor.

(3) lacticolor $ x heterozygous grossulariata $ gives equal

proportions of grossulariata and lacticolor in both sexes. The

variety is thus transferred to the male by this pairing.

(4) The converse pairing heterozygous grossulariata ? x

lacticolor $ gives all ^s grossulariata, all ^s lacticolor.

(5) lacticolor $ x lacticolor $ gives only lacticolor in both

sexes.

(6) Wild $ X lacticolor $ gives all (^s grossulariata, all

5s lacticolor.

These results show—(1) that lacticolor is a Mendelian

recessive to grossulariata; (2) the converse pairings Nos,

1 and 6 above, show that wild ^s, are homozygous (pure)

grossulariata; but wild 5s are heterozygous, bearing reces-

sive lacticolor. They suggest that the sex-determinants also

behave as Mendelian characters, femaleness being dominant,

and that $s are homozygous in respect of sex, 5s heterozygous.

New Irish Beetle.—Mr. J. R. le B. Tomlin exhibited

examples of Micropeplus caelatus, Er., taken on marshy ground

last April, near Cloghane, co. Kerry, by Dr. Norman Joy

and himself, an interesting addition to a small genus, so far,

reported only from Germany and Sweden. It comes nearest

to M. porcatus, Payk., from which it is very distinct by its

much smaller size, the much feebler raised line on the vertex

of the head, the much more rugose sculpture of the head and

thorax, and in other points. It has the proportions of 3T.

tesserula, Curtis, but is larger and has the interstices of the

elytra strongly punctured.

A MIGRATION OF LADYBIRDS.—Dr. G. B. LoNGSTAFF exhibited

a number of specimens of Goccinella ll-punctata, L., from the

White Nile. On February 16th, 1909, when about 40 m. above

Khartum, numerous lady-birds settled upon the steamer

—

there were probably many hundreds ; they all flew from the

East against a slight westerly breeze ; the flight lasted from

4.50 p.m. till nearly 6 p.m. ; all those taken (25) proved to be
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Goccinella ll-piinctata, L., a widely-distributed species, and

apparently the common lady-bird of Egypt and the Sudan,

as Dr. Longstaff met with it near Cairo, at Aswan, at

Khartum, and 125 miles south of that city at El Duwem on

the White Nile, Swarms of lady-birds in England are alluded

to by E. C. Rye (" British Beetles," p. 228) ; the occurrence

of immense swarms of lady-birds on mountains was referred to

at a meeting of the Society by Prof. Poulton, quoting Prof.

V. L. Kellogg (Proc. Ent. Soc. Lond., 1904, p. 23 et seq.). Kirby

and Spence (7th Ed., p. 295) mention having personally

witnessed Goccinellae alight upon a ship at sea.

Dr. G. B. LoNGSTAFF also exhibited a /S'carrt6«ews taken by him

on the edge of the desei-t within half-a-mile of the Sphinx.

It differed in several structural points from the common

S. sacer, L., and has since been identified as S. comj[jressicorim,

Klug, an Arabian species.

Carved Egyptian Scarab.—Professor E. B. Poulton,

F.R.S., exhibited a scarab beautifully carved out of a hard

limestone. The specimen had been obtained by Dr. G. B.

Longstaff in Upper Egypt and presented to the Hope

Department. Mr. F. LI. Griffith, the Reader in Egyptology

at Oxford, pronounced it to be a good example of the art of

about the sixth century B.C.—it might possibly be as late as

the third century B.C. Mr. W. Holland and Commander J. J.

Walker had not found any beetle so likely to have been copied

by the artist, as Scarabaeus sacer, L., and Mr. G. J. Arrow, who

had examined the specimen, remarked, " The head seems to

point to that species undoubtedly, and the striation of the

elytra must have been added from the artist's observation

of other groups, or from his notions of entomological

propriety."

Species of Two Genera of Coccinellidae captured in

coiTU.—Professor E. B. Poulton exhibited a specimen of

Adalia ohliterata, L., captured in cop. with Halyzia l8-guttata,

L., by Mr. Joseph Collins, of the Hope Department. The

specimens were beaten out of a fir-tree at Tubney, Berkshire,

on August 5th, 1908. They i-emained paired after being

placed in the laurel bottle, and the specimens were seen to be

still united.

PROG. ent. soc. lond., IV. 1909. c
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DiPTERA FROM OXFORD AND THE NeW FoRBST. Pl'ofeSSOr

E. B. PouLTON exhibited the following Diptera, bred or

captured by Mr. A. H. Hamm, of the Hope Department.

The observations recorded below were from Mr. Hamm's
notes.

(1) Ten specimens of Eccoptomera microps, Mg., bred from

pupae found on February 6th, 1909, in a single mole's nest,

on the Headington Wick Farm, near Oxford. They emerged

at intervals, the first on March 15th, and the last on April

12th, 1909.

(2) Two specimens of Miltogramma germari, Mg., a species

new to the British list. They were taken with M. punctatuni,

Mg., on a sandy path, near Shotover Hill, Oxford, on August

7th, 1907. The path is very much frequented by various

species of Aculeate Hymenoptera, about the burrows of

which they were captured. {Vide E. M. M,, 1909, p. 105.)

(3) A specimen of M. pmictatuvi, Mg., was one of several ob-

served following the bee, Golleles succincta, L. The fly exhibited

was captured as it w^as following a male of the bee along a sandy

bank, near Lyndhurst, on Avigust 2nd, 1907, both it and the

bee being taken in a single sweep of the net. Mr. Hamm
and his friend, Mr. G. Arnold, watched them frequently fol-

lowing the CoUetes, but not so persistently, as in the case of

Chortophila imilineata, TaH., recorded in Proc. Ent. Soc. Lond.,

February 7th, 1906.

(4) A specimen of Sphecapata conica, Fin., was one of two

which very persistently followed the Fossor, Crabro scutellaris,

Sm., 9 . All three were netted together, but one of the flies

escaped while endeavouring to box them. The observations

were made and the specimens captured near Denny Bog, in the

New Forest, August 14th, 1908.

A RARE CasTNIA BRED FROM AN OrCHID IN ENGLAND.

Professor Poulton exhibited an example of the rare Castniid

moth, Castnia therapon, Kollar, captured on December 26th,

1908, flying in his orchid-house at Broadstone, Dorset, by

Dr. A. B. Wallace. The empty pupa-case, also exhibited,

was found among the roots of a Stanhopea, which had been

more than a year in Dr. Wallace's possession. Its previous

history was set forth in the following statement received by
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him from Mr. Hall, of Buenos Ayres :
" The Sianhopea I sent

you had been in my conservatories for some years. It origin-

ally came from Santos, Brazil (Province of Sao Paulo)." Dr.

Wallace had written to Professor E. B. Poulton concerning

this very interesting observation :
" As Mr. Hall's conserva-

tories are in the suburbs of Buenos Ayres, the Gastnia is

hardly likely to have inhabited that treeless region. South-

west of Santos there appears to be an almost uninhabited tract

of hilly country between the Sierra and the sea, and therefore

probably forest-clad and more likely to produce both the

orchid and the moth. I should not wonder if the coast forests

of Sao Paulo were very rich and perhaps not much known, as

every traveller wants to get into the ' interior,' and away

from the coast. Of course, ' some years ' may mean ' more

than one,' and the plant having been gathered when dry and

dormant the insect may have been delayed in emerging."

EURYTELA HIARBAS, DrURY (1782), A PROBABLE FORM OF E.

DRYOPE, Cramer (1775).—Professor Poulton said that he had

received a letter from Mr. G. F. Leigh, F.E.S. of Durban,

containing the following interesting observation :
" I have to

I'ecord that on two occasions within a week, viz. on the 3rd

and 7th of April [1909], I saw Earytela dryoiie^ in cop. with

E. hiarbas, and only once in cop. with its own form. I am
going to breed fx'om a 5 of £^. hiarhas, and perhaps I shall

prove that it and E. dryojie are forms of the same species, as

indeed I quite expect them to be."

Professor Poulton said he had asked Mr. Marshall his

opinion as to the specific identity of these two forms and had

received the following reply :
" I have long had suspicions as

to these two foi'ms ; for not only did Bowker take them paired

long ago, but he also caught what appears to be an inter-

mediate form, described by Trimen, and named hiarhas var.

Jlavescens by Aurivillius. On the other hand, if they are

species it is rather singular that their ranges are not coinci-

dent. For instance, hiarbas is common in the forest regions

of Eastern Cape Colony and even ranges as far west as Knysna,

while dryope is not yet known from south of Natal. Again a

form of dryope occurs in Madagascar, but no Idarhas, and so

forth. Then hiarhas varies geographically in the width of the

2
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h.w. band, but there does not seem to be a corresponding

variation in dryope, as one might expect. They both vary in

the angulation of the f.w., but the range of the forms is not

quite coincident, for apparently in Angola and the Congo

region the southern form of dryo'pe occurs in conjunction with

the western form of hiarhas. These are not insuperable diffi-

culties in the way of considering the two forms as con specific,

but they emphasise the necessity for proof by breeding before

any such view can be properly accepted. I sincerely hope

that Leigh will be able to carry ovit the expei'iment he

suggests."

A little later Mr. Marshall again wrote on the same subject

;

" I was looking at the Eurytelae in the British Museum the day'

before I left, and I was interested to notice that the southern

form of dryope differs notably from hiarhas in the disposition

of the markings below the cell on under-side of f.w. But in

one of the western forms (alinda, I think it is,) these markings

are identical with those of the western hiarhas, and the h.w.

band is also very similar in width and position ; so that this

possibly represents the more primitive form of dryope."

Heredity in the female forms of Hypolimnas misippus.

—Professor Poulton showed a series of forty-nine females and

seven males (being all that had been kept of this sex) of

Hypolimnas 7nisi2)ptis, bred by Rev. K. St. Aubyn Rogers,

M.A., F.E.S., from a female captured October 31st, 1908, at

Rabai, near Mombasa, British East Africa, where the inaria

form of female is no commoner than the type form. The

female parent was intermediate between the type and the

inaria form, but on the whole nearer the former : it bore

a very faint white patch on each hind-wing, thus slightly

tending towards the var. alcippoides. It was a very remark-

able fact that the whole of the female offspring were inaria,—
not a single type form, not a single intermediate. On the other

hand, twenty-one specimens possessed to a variable extent, and

on the whole very slightly, the alcippoides characteristic of a

white patch on the hind-wing. The dates of emergence of

the females (including a crippled inaria emerging Nov. 27th

and not retained) and the whole of the males were as follows,

the letter a indicating alcip)p)oides :

—
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1908.
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Mr. J. C. Moulton on Plate XXXIY of the 1908 Transactions

were precisely parallel to those of the commoner British

species of Pierinae. The specimens exhibited, to which many-

others might have been added, proved that the argument was

unsound. The patterns of Pierinae did not exhibit anything

like the same local peculiarities and local resemblances as those

of the Eujuloeinae. Col. Manders had also implied that the

Mullerian interpretation of the resemblances between Euploeas

was a recent innovation, whereas it had been suggested by

Prof. Meldola, F.E.S., in 1882 (" Ann. Mag. Nat. Hist.," 5th

Ser., Yol. X, 1882, p. 417), and set forth in detail by the

late Frederick Moore in the following year ("Proc. Zool. Soc,

Lond.," 1883, p. 201). There was evidence that Euploeas

were distasteful, and resemblances independent of affinity be-

tween distasteful species had been reasonably interpreted by

the Mullerian hypothesis. The interpretation in this case,

although offered nearly thirty years ago, had not, so far as

the speaker was aware, been called in question before. In the

absence of Mr. Moulton in Borneo, Professor Poulton wished

to say these few words in defence of his communication

published in the Transactions of last year (p. 585).

As bearing on the same subject, Professor Poulton showed

a male example of the Euploeine bvitterfly, Tronga cranieri,

Lucas, sent to him by Mr. J. C. Moulton, F.E.S., together with

a large Lycosid spider which was said to have captured it.

The specimens had been brought to Mr. Moulton by one of

his collectors who stated that he saw the butterfly in the

grasp of the spider. They were found (April 21st, 1909) on a

post near Kuching, Sarawak. The observation threw light

on the enemies of specially defended groups of insects.

Small Moths captured at sea probably 190 miles prom

THE LAND THEY HAD LEFT.—Professor PoULTON exhibited moths

observed at sea and sent to him by Mr. F. Muir, F.E.S., and

Mr. J. C. Kershaw, F.E.S. Mr. Muir in a letter written on

his way from Hongkong to Ceram, and dated December 24th,

1908, gave the following account of the observation :—

•

" I enclose some small moths taken at sea on November 29th,

1908, about 107°20 E. and 6° N., that is, about 190 miles

S.S.E. of the Lower Cochin China coast, and about 120 miles
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N.N.W. of Great Natunas. The wind was fresh and blowing

from off the Cochin China coast : about 10 a.m. we noticed

many small moths settled over the deck and all in perfect con-

dition, as if just hatched. At first we suspected that they

were bred in the ship, but soon discovered that they were

coming on board in numbers. For about five hours we

noticed these moths in great numbers travelling from about

N.N.W. to S.S.E. They had the power of resting on the

surface of the sea—even in the broken water around the bows

of the boat—and then rising and continuing their journey.

There were several other species in small numbers, and among

them the delicate little plume moth which I send. I think

these moths must have come from off the Lower Cochin China

coast, and, if no bad weather turned up, would reach the

various islands, or even Borneo, in fair numbers.

" What surprised us most was the beautiful condition so

many of them (oi", to be more exact, nearly all) were in, showing

that their long journey had had no ill effects upon them."

Professor Poulton said that the species, of which a list is

given below, had been kindly named for him by Sir George

Hampson, and the " Plume " by Paymaster T. Bainbrigge

Fletcher.

Schoenohius hipunctifera, "Walk., 7 specimens.

,, incertulas, Walk., 7 ,,

Glyphodes celsalis, Walk., .1 ,,

Alitcita niveodaciyla, Pag., .1 „

The specimens had unfortunately been attacked by " pests,"

so that the majority were in bad condition. The small and

delicate white " Plume " had escaped this injuiy and was

beautifully preserved.

The species named above possessed the following distribution

as shown by the series in the British Museum.

S. hi20unctifera :—India, Ceylon, Assam, Burma, China

(including places so distant as Omei-shan and Chusan

Islands), Formosa, Singapore, Java, Sumatra, Borneo.

S. incertulas :—India, Ceylon, Burma, Singapore, Borneo,

Java, Cassini Island (N.W. Australia),

Glyphodes celsalis :—India, Ceylon, Assam, Burma, China
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(Central and Western), Japan, Singapore, Borneo, New
Guinea, Trobriand Islands.

Mr. T. Bainbrigge Fletcher had informed the speaker

that the Alucita extended from India to the Philippines and

the Solomon Islands, but had as yet been but little observed

in the Malay Archipelago.

The wide area over which these species were at present

known to range and the absence of any marked local varia-

tion might with probability be explained by the power of

distribution in the manner detected by Mr. Muir and Mr.

Kershaw.

Notes on the Life-history op Aulacodes simplicialis,

Snell.—Professor Poulton exhibited specimens and drawings

of Aulacodes simplicialis, Snell., one of the Hydrocampinae,

also sent to him by Mr. Muir and Mr. Kershaw. Mr.

Muir's letter of Dec. 24th, 1908, already referred to, contained

the following reference to his and Mr. Kershaw's observations :

" Before leaving Macao we found a little moth living in the

streams, and also a parasite that attacks it. I enclose you

some sketches (made by Kershaw) of it, along with some notes,

and specimens of imago, larva, pupa and cocoon. If the life

of this species be vinknown the observations may be of

interest, and you can use the notes as you wish."

Accompanying the letter was the following interesting record

of the observations conducted by these two naturalists :

—

"One of the last entomological excursions we made before

we left China was to Lappa, a mountainous island on the

western side of the harbour of Macao. Many streams arise

among these granite mountains and rush down the steep

gullies in a series of small waterfalls. In several spots where

the water was most rapid we found the larva of a species of

Hydrocampinae living on the surface of the rocks, sometimes

under eighteen to twenty-four inches of swiftly flowing water,

at other times under a few inches, or where the rocks were

continuously covei-ed with a shower of spray.

" The larva appeared to be very similar to De Geer's figure

oi Paraponyx stratiotata, L., the second and following ten body

segments bearing a protuberance on each side, from which

forty to fifty thread-like gills arise (Fig. 1). The pupa is
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slightly more thick-set in the thorax than P. stratiotata and

its proboscis and legs project some way beyond the end of the

abdomen. The second, third and fourth abdominal segments

bear raised spiracles.

Fig. 1.

Dorsal view of larva.

" The larva constructs flat, silken tunnels over the surface

of the rocks and fastens little pieces of green alga, upon which

it feeds, into the structure. The alga grows and gives the

tunnels a cryptic appearance. When full-grown the larva
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constructs a complex cocoon. A stout silken dome is con-

structed, with a series of holes near the anterior and posterior

edges {h in Figs. 2, 3, and 4). This is fastened down to the rock

by its posterior and lateral edges, and by the pillars of a series

of arches that join the lateral affixed edges, slightly posterior

(I. Larval tunnels.
e. Pillars of dome

Fig. 2.

Ventral view of Cocoon

b. Dome. c. Outer cover.
Pillars of arches.

to the front margin (/ in Figs, 2 and 3). Two, three or four

stout pillars also act as strengtheners to hold the dome (e in Figs.

2 and 4). Under this dome is a second cover, formed of finer

silk and composed of an upper and lower sheet, with their

edges fastened together all round (c in Figs. 2, 3 and 4), Within
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this is a third cover closely attached, and similar to the second

but of still finer texture (Fig. 4, d)^ in which the pupa lies.

The water enters under the anterior margin, which is some-

times fastened down at one or two points, and through the

anterior holes, and passes out through the posterior holes, the

pupa is thus kept dry but well supplied with air. The cocoon

Fig. 3.

Transverse section, showing ventral view of anterior end.

6. Dome. c. Outer cover. /. Pillars of arches.

varies in size and shape according to the position in which it

is built.

'

' We took several pupae home and constructed a suitable

breeding-cage, in which we hatched out the moth, and also a

large Ichneumonid. We had noticed the cocoon and emergence

Fiu. 4.

Diagrammatic section through centre of cocoon.

6. Dome. c. Outer cover, d. Inner cover, e. Pillars.

holes of this parasite at the time when we were collecting

the material.

" Copulation took place at night : the male flutters over the

female for a few seconds and then they unite very quickly. Two
nights later eggs were laid. The eggs are numerous and de-

posited in rather irregular and straggling batches, but mostly

in contact with and adhering to one another. They are obtusely
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oval, smooth, shiny, and of a rather pale orange colour. They

were laid on the sides of the breeding-jar just above the water,

and on wet blotting-paper, but the female never entered the

water for the purpose of ovipositing, although there were water-

plants and algae in the cage. The eggs laid on dry surfaces

soon collapsed and dried up, while those on wet surfaces kept

in good condition for so long as suitable conditions could be

maintained. Unfortunately such conditions could not be

maintained on board ship, and all the ova died before we

reached Java.

" The adult moth readily takes to the water when frightened,

diving below the surface, and using its legs for swimming.

The wings are appressed to the body, and the whole insect

more or less covered with air-bubbles. They are capable of

remaining thirty minutes or more below the surface, clinging

to plants and submerged weeds. It is possible that in suitable

situations the females enter the water to oviposit, but this

would be impossible where the stream runs swiftest, and in

such places it is possible that they lay their eggs on the wet

I'ocks along the edge of the water. We were not fortunate

enough to observe the method of oviposition of the parasite."

The use of the Saw by a Sawfly during Oviposition.—
Professor Poulton said that he had noticed the discussion at

a previous meeting upon the " saw " of the female Sawfly, and

observed that there was but little direct evidence of its use.

He therefore thought it might be of interest to record that

about the year 1886 he had watched the female of Croesus

septentrionalis, L., ovipositing on the under surface of a birch

leaf, in his garden at Oxford. Some of the ova then laid were

exhibited to the meeting, preserved in spirit. The speaker

had been much struck with the deliberate movements of the

insect and the facility with which she could be approached

and examined with a lens without any interference with her

work. He distinctly remembered the saw being moved back-

wards and forwards as in the ordinary act of sawing, but

could not be sure whether the work was done in the pull {ns

in certain pruning saws) or the push (as in most saws). The

effect was to cut a slit in the leaf tissue beside and obliquely

to the axis of the midrib or some chief vein. The saw was
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then withdrawn and a sausage-shaped egg laid in the slit : an-

other slit was cut parallel with and immediately below the last,

and another egg laid. The operation was repeated until a long

row of obliqviely-placed eggs lay like a seam beside the midrib

or vein. He had watched the rapid swelling of the eggs thus

laid, probably by absorption from the leaf tissues, and had

preserved examples at various stages up to the point at which

the larvae hatched. These were exhibited to the meeting.

Wide-ranging Lepidoptera.—Mr. T. Bainbrigge Fletcher

exhibited examples of Lepidoptera common to the African,

Indian and Australian Regions (some of them occurring in

America also), and remarked that, in working out the

Lepidoptera of the " Sealark " Expedition collected by him in

1905 amongst the Islands of the Indian Ocean, he had been

much struck with the large proportion—some 30 per cent, of

all the species collected—which were common to these three

regions. The usual remark, he said, would be that these were

all common and widely-distributed species, but this observation

though correct enough in itself entirely failed to give any

reason for their wide distribution. Many of these Lepidoptera

are extremely variable, and it appeared to him incredible that

they should retain their specific facies throughout the vast

area of their distribution in the absence of some fairly constant

syngamic connection. The existence of what has been called

a "syngamic chain " had been postulated in the case of certain

strong-flying species such as Pyrameis cardui and some such

connection seemed a necessary assumption ; at the same time

this " syngamic chain " theory threw little light on the

natural means of disjjersion which, especially in the case of

small and weak-winged insects such as Pyralidae and Ptero-

phoridae, would appear to be much more eflicient and regular

than was usually supposed to be the case. He put forward

the suggestion that this means of dispei-sal was to be found in

the action of cyclonic storms in conjunction with the movements

of the upper strata of the atmosphere.

Black Ants and their Mimics.—Mr. Fletcher also

brought for exhibition (a) examples of four species of black

ants : a Cicindelid beetle, Derocrania concinna ; an Attid

spider ; and two species of Rhynchota, all of which have under
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natural conditions a strikingly ant-like appearance. D. co7i-

cinna is found at Hambantota, Ceylon, on the trunks and

branches of the Mustard Tree, Salvadora persica, and other

trees ; it is decidedly conspicuous and its quick jerky motions

and general appeai^ance combine to make it look like a large

black ant. In the Madulsima District the closely- allied I).

scitiscahra is common, conspicuous and ant-like, and is usually

seen on bare slopes of earth such as the sides of termitaria.

The Attid spider (from Galle, Ceylon) may possibly mimic

Lobopella, a genus of ants armed with a powerful sting.

Mass of Bugs eesembling a Flower.—He also exhibited

(6) specimens of Dysdercus c'mgulatus, taken at Yala, S.E.

Ceylon, on 9th February, 1909. This bug is usually abundant

and conspicuous, and Mr. Fletcher had often seen it at Galle clus-

tered gregariously in large masses of individuals on walls and

tree-trunks, especially on trunks on the " Suriya " tree, Thesj)esia

2)opulnea ; it is extremely nauseous, being rejected even by

lizards and toads. On this particular occasion, a mass of

these bugs, in all stages of development, was clustered around

the otherwise bare tip of an upright twig, none occurring

separately below the main body, in such a way that the

general effect of this mass of red bugs was to resemble at a

short distance a scarlet flower growing from the twig ; and

(c) a homoeochromatic assemblage composed of an ant, a

wasp and a bug {Cavqyonotus lioJosericeus, Pomjnlus arrogans,

and DieucUes femoralis), all found together at the same time at

Hambantota. All three of these insects run along the

ground in the barer sandy patches amongst the bushes in

the same jerky sort of way and all are coloured much alike

—

sufficiently so to have in life quite a noticeable resemblance.

Beetle Carrier of winged Diptera.—Exhibiting an

example of Scarabaeus yancjeticus^iv. Fletcher said that it was

one of several captured at Yala, S.E. Ceylon, on Februaiy 9th,

1909, when they were Avheeling about swiftly but heavily in

the bright sunshine. All these beetles were found to be

carrying small winged Diptera (JJorboridae) which were

running actively about over the ventral surface of the thorax

and abdomen of the beetle and which seemed very loth to use

their wings even when the beetle had been caught and was
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being handled. Of four beetles caught, one was carrying

twelve of these flies, another three, and the other two three

between them ; but it is very probable that in the last three

cases some of the flies had been brushed off in netting the beetle

or during its struggles in the net.

It seems probable that these flies fill the role rather of

passengers than of parasites in the strict sense of the word,

clinging to the beetle as an easy means of transport to, and

discovery of, their pabulum, which is probably in this case the

dung of wild buffaloes.

Papers.

"On some new and little-known Neotropical Lycaenklae^^

by Hamilton H. Druce, F.L.S.

" A Description of the Superior Wing of the Hymenoptera,

with a view to give a simple and more certain Nomenclature

to the Alary System of Jurine," by Claude Morley, F.Z.S.

" On the Colonisation of new nests of ants by Myrme-

ophilous Coleoptera," by H. St. J. Donisthorpe, F.Z.S.

" New Genera of British Mymaridae (Haliday)," by Fred,

Enock, F.L.S.

Wednesday, October 6th, 1909.

Dr. F. A. DixEY, M.A., M.D., President, in the Chair.

Cambridge Darwin Centenary.

The President, giving an account of the proceedings at the

Cambridge University Darwin Centenary Celebration, men-

tioned that the Address of the Entomological Society had

been received with special applause.

Election of Fellows.

Mr. Hugh Scott, B.A., Trinity College, and the Museum
of Zoology, Cambridge, and Mr. Carlton C. Goudey, B.Sc,

Uganda, British East Africa, were elected Fellows of the

Society.
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I

Obituary.

The decease was announced of Mr. H. G. Palliser, and

of Mr. H. W. Barker, Fellows of the Society.

Exhibitions,

New Noctuid.—Sir George Hampson brought for exhibi-

tion the unique example of a Noctuid moth new to science

captured in the neighbourhood of Aberdeen by Mr. L. G. Esson,

and presented to the National Collection by the Hon. N. C.

Rothschild. It would be necessary, he said, to constitute a

new genus for it, as it presented characters not known to exist

in allied species.

Butterflies from Dauphine.—Mr. A. H. Jones exhibited

examples of Melitaea deione, from la Grave, and aberrant

forms of M. didyma from Digne, taken in July last. This is

the first record of the former species occurring so far north in

the French Alps, and it was noteworthy that the specimens

showed a nearer affinity to the meridional form than to the

var. berisalensis of the Rhone Valley in Switzerland. The

M. didyma included one very fine aberration taken at Digne,

Basses-Alpes, on July 16th, in which the black spots on

the central area of the fore-wing were confluent, forming a

broad black band ; the outer margin broadly black, and this

continued to the hind-wing.

Rare British Beetles.—Professor T. Hudson Beare ex-

hibited specimens of Trechus rivularis, Gyll., taken at Wicken

Fen on 15th September, 1909. This insect is very local

and rare ; the only specimens which have been taken for

many years were two, captured by the late Mr. Chitty, also

at Wicken Fen. Also specimens of Pseudopsis sulcata, Newm.,

taken at Sandown, Isle of Wight, in haystack refuse, in

August last. This genus and species were originally described

by Newman on specimens taken in the Isle of Wight. The

species has never been taken in the island since that date

until the present capture.

Rare Beetles, Dipteron and Braconidae.—Mr. H. St. J.

DoNlSTHORPE showed examples of the following—(a) Tycldus

polylineatus, Germ., taken at Ditchling by Mr. Dollman and
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himself, on September 9th. (6) Trechus rividaris, Gyll.,

specimens taken September 15th and 16th, 1909, at Wicken

Fen ; also (c) the Dipteron Meigenia floralis, Fall, (with its

host Phytodecta jJalUda), bred from larvae taken at Chilworth

in July last, with the pupa-case in larva-skin of the beetle

;

and the following Braconidae—{d) Euphorus histiginaticv,s,

Morley, n. sp., $ type bred from Formica rufa nest from

Weybridge, 15th June, 1909, $ $ taken hovering over ants

on F. rufa nests at Weybridge, July 7th, and Beauly Forest,

Jiily 21st, all of this year, (e) Spilomtna falconivihrans,

Morley, n. g. et sp., $ and 5 bred from F. fusca nest from

Porlock, July 29th, 1907 ; and Pachylovima huccata $ taken

at St. Helens, Isle of Wight, hovering over a nest of the ant

Lasitts niger.

ASCALAPHTJS COCCAJUS FROM GeNEVA. Mr. \V. J. LuCAS

showed a male and a female example of Ascalaphus coccajus,

and a pair of the same insect near the var. leucocilhis with

the golden yellow markings replaced by white. They were

taken by the Rev. F. D. Morice, with other specimens, in June

of this year at Geneva.

North American Chrysophanids.—Mr. G. Bethune-Baker

showed a series of Chrysophanus dorcas, which occurs in North

America from Labrador, and Alaska down to IMichigan in

marshy localities, and pointed out the peculiar characteristic

of the egg, which was more Thecloid than Chrysophanid. He
also exhibited a finely radiated example of Chrysophanus

hypophlaeas ; also a North American species.

Breeding experiment with Charaxes.—Mr. G. F. Leigh

exhibited the $ parent and 21 specimens of the offspring of

Charaxes zoolina neanthes. This result was obtained from

ova deposited by the zoolina form of the $ , and produced 4

$$& and 2 5 $s like the parent, and 15 S Ss, and 9 $ ^s of

the 7ieanthes form. Last year the same result was obtained

in a smaller degree, bvit the eggs on that occasion were ob-

tained from the neanthes form of the ?. All the specimens

exhibited, the breeding of which was undertaken at the

special request of Professor E. B. Poulton, will be placed with

those shown last year in tlie Hope Department, University

Museum, Oxford. The proving by breeding from ova that

PROC. ENT. see. LOND., IV. 1909. D
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these two forms are one species has cleared up two or three

other similar cases of Butterflies occurring in other parts of

the world, that have forms of totally different colour, but are

structurally the same. With regard to the examples exhibited

Mr. Leigh said that although the zoolina form are consistent

in both the wet and dry season, there are two quite distinct

forms of the neanthes variety.

Pcq^ers.

Mr. H. Eltringham, M.A., F.Z.S., read a paper on

" Edibility Experiments with Larvae and Lizards."

Mr. F. Enock, E.L.S., read a paper on "New British

Mymaridae," and illusti'ated his remarks with a number of

lantern slides of both sexes of the species discovered and de-

scribed by him.

The following papers were also read :

—

" On the Characters and Relationships of the less-known

groups of Lamellicorn Coleoptera, with Descriptions of new

species of Hyhosormae, etc.," by Gilbert J. Arrow.

" A list of Chrysids taken b}^ the writer in two visits to

Jaffa, Jerusalem and Jericho, with descriptions of new species,"

by the Eev. F. D. Morice, M.A.
" A Revision of the African Species of the genus Lycaenes-

thes,^' by G. Bethune-Baker, F.L.S.

Mr. G. 0. Dudgeon communicated the following notes on

(a) Teratoneura isabellae, n. sp. ; (h) Stuyeta inarinorea, Butl.

;

(c) Argyrocheila undifera, Staudg.
;

{d) Lycaenesthes, sp.
;

(e)

Mycalesis abnormis, n. sp.
; {/) Acraea itseudepaea, n. sp.,

Planema ejxiea, Cram. ; and {g) Acraea vespercdis, Grose-Smith,

and sent for exhibition examples to illustrate his remarks.

" Family Lycaenidae.—The specimen exhibited (a), belongs

to the sub-family Lipteninae, but cannot be assigned to any

described African genus. It seems to have affinities with

Aslauga and Epitola, but differs from both in the shape of

the wings and the distortion of veins 2 and 3 of the fore-wing.

That wing possesses the full complement of veins, 7, 8 and 9

being on a stalk arising from the end of the cell, which latter

is closed by nearly straight discocellular veins ; 6 free from

near the origin of the stalk of 7, 8 and 9 ; 5 given off from
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slightly above the centime of the discocellulars ; 4 arising from

the lower angle of the cell and 2 and 3 from points well before

the angle and consincuously bent dowmvards, the last reaching

the margin close to the outer angle. In outline the fore- wing

shows the outer margin nearly rectangular with the costa,

from the apex to vein 4, after which it is concave as far as

vein 2, and then becomes gradually confluent with the inner

margin. In the hind-wing, vein 8 is curved near the base

;

6 and 7 and 3 and 4 arise from the angles of the cell, and 5

springs from the centre of the discocellulars, which are slightly

angled outwards. The whole wing is sub-quadrate, and the

costa is concave beyond the middle ; the outer margin being

slightly angled at veins 7 and 4. The palpi have the second

joint somewhat swollen and the third thin. The legs are

thickened and clothed in granulated scales, the hind pair having

the tibiae and tarsi flattened. The antennae are nearly half

the length of the costa, gradually thickened, reddish-brown

with pale tips. I propose the name of Teratoneura for the

genus and attach the description of the species."

(a) Teratoneura isabellae, n. sp.

$. Fore-wing dark brown, with a large orange-red patch

extending from near the base of the inner margin to about

2 mm. from the outer margin ; occupying the basal portions

of interspaces 3 and 4 and two-thirds of 2, expanding to the

inner margin ; two quadrate orange spots present in interspaces

4 and 5, beyond the line of the outer edge of the large orange

patch. Hind-wing bright orange-red with an even dark brown

marginal band, 2 mm. in width. Under-side with the orange

markings of the fore-wing upper-side replaced by yellowish

similar ones ; the ground colour of the remainder of the wing

variegated with greyish and brown, with a few reddish scales

on the costa before the apex and on the margin in interspace

2, where there are indistinct sub-marginal yellowish patches.

The hind-wing is variegated with dark brown and silvery

grey ; a leaden fascia extends from the apex to the middle of

the inner margin, where it is bifurcated ; a silvery, sub-basal,

broad comma-like mark present on the costa, and an indis-

tinct orange marginal maik on the tornus.

Exp. $ 42 mm.
D 2
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Hab. Bullom, Sierra Leone. The only specimen, which is

exhibited, was taken by me settled upon a dry twig (in the

manner adopted by the insects of the sub-family) in January

1908.

(5) Stugeta marmorea, Butl. $•

This specimen is shown, as the species has only previously

been recorded from East Africa. The example was taken in

the dry country in the Northern Territories of the Gold

Coast. Specimens were also seen at Lemu, near Bida, and

on the Kano-Rogo road in Northern Nigeria. February to

May 1908-1909.

(c) Argyrocheila undxfera, Staudg. $.

A single specimen captured in dense forest in the Ashanti-

Akim country, south-east of Bompata.

(c?) Lycaenesthes, sp. $.

A curious feature in this specimen is the large pale

brownish terminal abdominal tuft. This peculiarity appears

to be slightly developed in the female of L. voltae, Sharpe,

also.

Family Satyridae.—The insect marked (e) differs from

all other insects of the genus Mycalesis, which have been

recorded from Africa, in the elongate form of the hind-wing

and the uniform dark velvety colour of the under-side of both

wings, which are unmarked interior to the row of minute

ocelli.

(e) Mycalesis abnormis, n. sp.

^. Both wings above purplish brown. Fore-wing Avith the

cell inconspicuously clothed with brown hair; a distinct pale bar

from the outer margin above vein 3 nearly reaching the costa

at I from the base and not extending over the extreme apex,

bearing a black spot on it in interspace 5 ; costa and cilia

narrowly pale. Hind-wing produced and elongated poste-

riorly ; costa mvich arched and pale as far as the middle of

interspace 6 ; a long pencil of light brown hair along the

upper part of the cell covering a small, oval, black, granulated

spot situated on and below vein 7 ; cilia pale. Under-side of

both wings blackish brown with a marginal pale line and the

pale sub-apical bar of the fore-wing extending to the apex,

showing a waved sub-marginal, darker line. The fore-wing has
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minute white-ptipilled ocelli in interspaces 2 and 5, and similar

ones in interspaces Ic (two), 2, 5 and 6 of the hind-wing.

Exp. $ 48 mm.
Hah. Gold Coast, Ashanti (Bompata). Only two males

taken in February in dense forest. The type is shown here

and the co-type is in the British Museum.

Family Nymphalidae, Sub-Family Acraeinae.—(/) is an

insect belonging to the section of the genus Acraea having

elongated Y-shaped marks between the veins on the outer

area of the hind-wing. In the present species these are

disposed as in ^1. oberthwi, Butl., but are more elongated

and narrower at the margin. The species seems allied to

A. althoffi, Dewitz, but differs from the specimen in the

British Museum in the basal area of both wings being dark.

In general appearance and position of markings it so nearly

resembles Planema epaea, Cram., that I have called it

A. pseudepaea.

(f) Acraea jjseudepaea, n. sp.

(J.
Fore-wing blackish brown with indistinct black spots in,

below and near the end of the cell ; a large orange patch from

the middle of the inner margin to the base of vein 3, defined by

black patches inwardly in the interspaces lb and 2, somewhat

excised in both places; an orange sub-apical bar formed of

quadrate spots in interspaces 4, 5 and 6, the lower part of the

first named produced outwardly and with a postmedial quad-

rate orange spot attached below the extended part in inter-

space 3 ; the median veins powdered with reddish scales.

Hind-wing with the basal and sub-basal areas dark brown

with black spots in and below the cell ; the disc bright orange

with the outer margin of it produced into attenuated streaks

on each side of the veins, which are broadly defined with

black, prodvicing black V-shaped markings between the veins

;

the outer area blackish. Under-side of the fore-wing with

the orange markings of the upper-side reproduced, the sub-

apical bar pale ; the inner two-thirds of the cell suffused with

orange ; a round black spot in the cell, two irregularly shaped

black spots in interspace lb and one in the basal part of inter-

space 2 ; a large black patch extending over and beyond the

end of the cell into the basal part of interspace 3 ; the outer
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area and apical portion beyond the sub-apical bar suffused

with dull ochi-eous scales, with the veins dark and a sub-

marginal series of attenuated pale streaks between them.

Hind-wing with the sub-basal area deep ochre with thirteen

black, irregularly shaped spots ; the light area of the wing

forming a pale ochreous ante-medial band, the outer half

suffused with dark brown scales with the veins black, with

elongated Y-shaped sti-eaks between them, each Y enclosing

a light grey triangular patch on the margin. Body as in the

male of P. epaea, Oram., a specimen of which is exhibited for

comparison.

Exp. c? 70 mm.
Hah. Ha (Southern Nigeria). Only one example procured.

(g) Ao'aea vesperalis, Smith. This insect is one of eight

examples which I captured within a radius of fifty yards of

a small patch of forest near Mano in the Ronietta district of

Sierra Leone. The eight specimens were taken in the same

locality in the month of January in four successive years. All

differ only from the figure of A. vesperalis in Smith and

Kirby, Rhop. Exot. 19, Acraea, p. 7, pi. 3, figs. 1 and 2 (1892),

in the lighter ground colour of the hind-wing, which is very

pale lemon yellow. The species had been previously recorded

from East Africa and the Oongo.

Wednesday, October 20th, 1909.

Dr. F. A. DiXEY, M.A., M.D., President, in the Chair.

Election of a Felloiv.

Mr. Alfred Newstead, of the Grosvenor Museum, Chester,

was elected a Fellow of the Society.

Elections to the Council.

The Secretary announced that Mr. G. T. Bethune-Baker,

F.L.S., and Dr. Malcolm Burr, D.Sc, F.L.S., etc., had been

elected members of the Council in the place of Mr. G. A. K.
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Marshall, F.Z.S., and Mr. E. Shelford, M.A., F.L.S.,

resigned.

Exhibitions.

Hungarian Butterflies.—Mr. W. G. Sheldon exhibited

series of the following butterflies collected by him at Budapest

and Herculesbad during the past summer :

—

Chrysojihanus

dispar, var. 7mtilus, C. alcijjhron, C. thersamon ; Pleheius ar-

gyrognomon, Polyommatus orion, gen. vern. oniata, Stgr.

;

Melitaea trivia ; Brenthis hecate ; and Pyrgus orhifer.

Butterflies from Central Italy.—The Rev. G. Wheeler
exhibited three small cases of butterflies from Central Italy,

containing specimens ©f Melitaea x>ctrtlienie and M. phoebe, small

and with somewhat light ground-colour ; Hirsutina dolus,

Polyommatus meleager, with blue $ ; P. escheri, one $ being

much suffused Avith blue ; P. icarus, ab. celina, the ground-

colour being of deep " royal " blue ; Aricia astr-arche of extreme

calida form ; specimens of two broods of Plebeiios argus {aegon)

and the intervening brood of P. argyrognomon (argiis) ; a 5

Coenonympha pamphilus with a row of black spots on the upper-

side hind-wing ; four Melanargia galatea, one being ab. leuco-

melas two with obsolescent markings on the under-side, S '"^nd

$ , and the fourth unevenly marked, one side being almost

entirely, and the other only very partially suffused with black
;

and lastly five specimens of Agriades hybr. polonus, Zeller,

supposed to be hybrids between A. corydon and A. thetis

{bellargus), three of which were taken amongst the latter species

and two among the former, when A. thetis w-as quite over.

Mr. J. W. TuTT stated that he had recently been engaged

in unravelling the history of Agriades hybr. jjolonus, ZelL,

as a Palaearctic insect. He noted that he had exhibited the

only British example yet kuown, at the meeting of the Eut.

Soc. London, held on April 11th, 1894, observing that he had

himself found it at Cuxton, Kent, where it flew in company

with A. thetis, and that it is undoubtedly a hybrid between

that species and A. coridon, the genitalia being similar and

the food plants identical. He further noted that a specimen

had been exhibited by Mr. Dadd at the meeting held on

October 21st, 1908. Zeller's original Posen example, now in
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the Brit. Mus. Coll., was described in Stett. Ent. Ztg., 1845,

p. 351. Another in the Brit. Mus. Coll. is labelled " Shar

Dei-esy, Leech Coll." ; others had been noted by Dr. Keynes

from the Pyrenees (Ent. Rec, xx., p, 178) as Agriades coridon

var. corydonius, and Mr. Tutt said that he had little doubt

that the A. coridon var. calydonius, Lowe, was also A. hybr.

polonus, Zell. Staudinger's treatment of the insect in his Cat.,

2nd ed., p. 12, and Cat., 3rd ed., p. 86, had hopelessly muddled

the matter, and, in combining it with the blue forms of A.

coridon taken in Asia Minor and Aragon, and treating it as

a variety of A. thetis (bellargus), had altogether lost touch

of the real value of this remarkable form. The speaker stated

that the full histoxy of this insect has been recently published

in Vol. iii of "A Natural History of British Butterflies,"

pp. 323-325.

Dr. T. A. Chapman, Mr. Tutt, and Mr. Wheeler discussed

the number of broods of A. coridon in South Europe, the

opinion of Mr. Wheeler being that it was double, or even

sometimes triple brooded.

Mr. Tutt, however, largely dissented from this view. There

was no real evidence, he said, that the species was anywhere

double-brooded in the Palaearctic area, except along the

Mediterranean littoral, from Hy^res to Genoa, and possibly

at Nimes, whilst its supposed double-broodedness in Italy

was at present largely problematical. Indeed, the general

single-broodedness of this species, and the double-broodedness

of A. thetis, together with the difference in the hybernating

stage, were in his opinion two of the most important

biological elements in the differentiation of these closely-

allied species. He was anxious to obtain definite and

reliable information on the point of the double-broodedness of

A. coridon, especially in Spain and Asia Minor, but he was

unable to accept as satisfactory evidence, mere opinion based

on the fact that A. coridon can be caught in any given place

from late June to early October. This happens in England
;

but there is no question involved in this fact of its possible

double-broodedness here.

West African Lycaenid.—Mr. G-. Talbot showed a

remarkable new Lycaenid butterfly from the Cameroons—now
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in the collection of Mr. W. J. Adams—probably constituting

a new genus. The neuration most resembled that of the genus

Aslauga, Kirby, but varied chiefly in the different place of

origin of the sub-costal nervures of the fore-wing, and in the

deeply excised inner-margin of the hind-wing.

Arctiid from HyJiebs—Mr. J. W. Tutt exhibited examples

of Spilosoma mendica, bred by Dr. Chapman, from ova found

at Hy6res,'Var., the females mostly normal, but some with a

well-defined black border round all the wings. These latter,

ab. nigromarginata, Tutt, were rather striking, but the total

variation was much less than that exhibited in Mr. Porritt's

well-known series, described and figured in the Transactions

in 1889.

Colour Variation in Hbliconiine Butterflies.—Mr W.
J. Kaye exhibited series of the two species of Heliconius—H.

chestertonii and K. weyineri from Western Colombia. The

series of U. iveymeri included beautiful transitional forms to

the aberration gustavi in which all trace of the fore-wing mark-

ings had vanished. Here there was what appeared on the

surface to be an approach of the species iveymeri to chestertonii,

but the elevations at which the two species occurred were

widely different, H. chestertonii occurring in the lowlands and

according to Mr. W. F. H. Rosenberg, its range never exceeds

1000 feet above sea level, while H. weymeri, according to Mr.

A. H. Fassl, with its varied forms was found at from 4-5000

feet, at which elevation the specimens shown were caught.

It is probable that there was some common influence at work

to produce a black fore-wing, as this phenomenon was found

in several other species of Heliconius from Colombia, particu-

larly in the Cauca valley. Heliconius doris in both its red and

blue hind-winged forms produced black fore-wing aberrations

known as tecta. Heliconius ismenius also occasionally produced

much darkened fore-wings.

Temperature experiments with pupae of Pieris brassicae.

—Dr, T. A. Chapman exhibited pupae of Pieris brassicae and

made the following remarks upon them :

—

" Early in October I happened on a fence with scoi-es of

larvae of Pieris brassicae, scampering over it in search of

pupating stations. I brought home on several occasions
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numbers of these, and placed them in boxes, some at temper-

ature 86° Fahr., some at 56° Fahr. The latter took four or

five or even more days to pupate. The former (at 86°) had all

pupated in 48 hours in each lot so treated. The pupation of

a number seemed to be so accelerated that they had not time

to make their suspension complete or correctly, and of these

not a few did not pupate satisfactorily ; the girth catching

them in an awkward place, or the larval skin unsuccessfully

passing it, etc. After sixteen days there is no sign of any of

these making an autumn emergence, though, of the hundreds

of ichneumons

—

Apanteles glomeratus—a few dozens came out

at the end of eight or nine days from capture of larvae ; or

eight from escape of ichneumon larvae from caterpillars.

" The only point of sei'ious interest, so far observed, is

that the pupae at 86° are much paler and the black spots

smaller than in those at normal temperature. Both lots were

in the dark. The only explanation I have to suggest is that

those at high temperature were not allowed time to develop

pigment, just as they had not time (in all cases) to properly

suspend themselves." (See PI. C.)

New British Hemipteron.—Mr. E. C. Bedwell showed

eight examples of Odontoscelis dorsails, Fabr., taken at the

roots of Urodium on June 21st last, in the neighbourhood

of Lowestoft, Suffolk. This is the first record of the species

occurring in Britain.

Bare British Beetle.—Professor T. Hudson Beare ex-

hibited a specimen of Cryptainorpha desjardinsi, Gu6r., taken

by Mr. J. Taylor of Sandown, I.W., on a bunch of bananas,

on August 30th last. The specimen was kindly presented at

the time to the exhibitor and is now in his collection.

Bare and variant Coleoptbra.—Mr. H. St. J. Donisthorpe

exhibited examples of Chaetocnema arida, Foudras, a species

of Coleoptera new to Britain, taken near Ryde, Aug. 26th,

1909 ; and varieties of Cassida nohilis (also exhibited by Mr.

J. W. H. Dollman), taken at St. Helens, I.W., in August

1909. When alive they had a crimson horse-shoe mark on the

elytra, and were found at the roots of Chenopodiicm, the crimson

colour being the same as at that of the joitits of the leaves,

and the green ground-colour that of the leaves themselves.
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Gynandromorphous Ants.—Mr. Donisthorpe also showed

two examples of Formica sanguinea, Latr., one being half (^

half ^, and the other, half $ half $, taken in Bewdley Forest

in July; and of one example of Myrmica scabrinodis, Nyl.,

half $ half ^, taken by Mr. Dollman, at Ditchling, in

September last.

Papers.

Dr. T. A. Chapman, M.D., F.Z.S., communicated a further

series of photographs (see PI. B) and " ISTotes on the Ancillary

Appendages of species of Pleheius, to illustrate the relation-

ships of Pleheius argus (aegon)."

Mr. R. Shelpord, M.A., F.L.S., F.Z.S., communicated a

paper " On two Eemarkable Forms of Mantid Oothecae."

Mr. C. T. Pead communicated " Notes on some Rare or

Little-known South African Homoptera," with examples of

the sevei-al species.

Mr. W. F. Rosenberg then read the following notes on

THE LIABILITY OF BUTTERFLIES TO ATTACKS BY BIRDS

AND LIZARDS.

" I have been greatly interested in reading Mr. Guy A. K.

Marshall's paper on ' Birds as a Factor in the Production of

Mimetic Resemblance among Butterflies,' which appears in

the last part of the Society's Transactions.

" I have frequently seen in both Colombia and Ecuador birds

attack butterflies on the wing. I must, however, at once

confess that I have no definite data as to the species of either

the birds or the butterflies in question. As a matter of fact,

I am one of those people who, as Mr. Marshall suggests,

thought that it was such an ordinary everyday occurrence as

not to be worth noting in detail ; and it comes upon me as

a surprise that the frequency of such attacks should be

questioned.
'

' The collector in the tropics finds himself confronted with

such an enormous amount of work in actual collecting, and

with such a wide field for observation, that it becomes im-

practicable to take notes of all the phenomena that come

under his notice. But I am quite certain that if collectors
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•were given an outline of particular directions in which they

could do good work by careful investigation, they would be

only too glad to take the matter up, feeling that by making

observations for a specific purpose they would be adding more

to scientific knowledge than they would by taking a mass of

notes on miscellaneous subjects without any definite purpose.

With this object in view, I have asked some of my most

careful collectors for information on the point in question,

with the suggestion that they should make special observations

and communicate their notes to me from time to time.

" I stayed for some months at a place on the west coast of

Colombia where butterflies were extremely plentiful, and

the common Callidryas and Pcqnlios frequented the damp spots

by hundreds. A telegraph line ran along this road, on which

were usually perched a number of birds, especially of the

larger Tyrant Birds, such as T>jrannus melancholicus. It was

a constant occurrence to see the birds leave their perch and

dart at, and occasionally capture one of the butterflies. The

Pierines seemed to be the most frequently attacked, but this

may have been merely due to the fact that being so plentiful,

of conspicuous colour and size, and frequenting a comparatively

open place as was the road in question, instances of attacks on

specimens belonging to this family forced themselves on the

casual observer to a far greater extent than raids on individuals

of smaller and less brightly coloured groups which did not

come so boldly into the open.

" I often receive specimens of butterflies with pieces taken

out of the wings, obviously by the attacks of birds, inasmuch

as the specimens are otherwise in perfectly fresh condition,

and do not show that worn and ragged appearance which would

be the case were the damage due to age.

" In South America, at all events, butterflies are also much

subject to the attacks of lizards. That part of the Avorld is

extremely rich in these reptiles, both terrestrial and arboreal.

In the locality in Colombia above referred to, the river Dagua

runs parallel to the road, and on its sandy shores large groups

of butterflies used to settle in the damper spots. Under

some small bushes between the road aud the river shore there

lurked a number of young iguanas and other lizards, which
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used to creep craftily to within striking distance of a group

of butterflies, snatch a victim, and dart back into the bush

with their prey, or, as quite frequently happened, with

nothing but a mouthful of wing. Tn this connection, it is

perhaps worth noting that after the Cdllidri/as, the most

abundant butterflies belonged to species with ' tailed ' hind

wings, such as the Pajnlios of the j)rotesilaus group and

Nymphalines of the genus Megalura. These ' tails ' may
possibly play an important part in the protection of the

species by enabling the insect to escape with the loss of part

of the ' tail.' The extremely long ' tails ' of Pajnlio X)ro-

tesilaus and its allies are particularly noticeable, and I have

often observed that these Pajnlios usually keep their wings

quivering with great rapidity while settled, which would have

a tendency to attract the attention of a lizard to the ' tails.'

"It is a curious fact that the South American Acraeine

butterflies of the genus Actinote exhibit no fear whatever of

any enemy. I have repeatedly seen them, especially in

Ecuador, settled on damp patches on river shores in groups of

twenty or thirty. They are quite an ideal butterfly to collect

in a hot climate, all one has to do being to sit down beside a

group and pick up the specimens one by one with the fingers.

They do not make the least attempt to fly, or even to open

their wings. In these groups one sometimes comes across

individuals of the Nymphaline genus Eresia, always of the

species mimicking the Actinote with which it is found. In a

group of twenty or so Actinote one may find perhaps one or

two of the Eresias. But the latter do not appear to have much

confidence in their protective resemblance to the distasteful

Actinote, as, instead of sitting tight, they invariably give them-

selves away by rising with a slow laboured flight.

" I was much interested in Mr. Marshall's mention of M.

Jelski's opinion that the crest of the bird Muscivora regia

served as a lure for butterflies. What appears to be an

analogous case came under my notice in Ecuador. In tropical

South America there is found a genus of arboreal lizards

called AnoUs, usually of small size, and including a great

many species. The males of these lizards possess a brilliantly

coloured, laterally flattened pouch on the throat, which is
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capable of being expanded at the will of the reptile, and is

extremely striking, as most species of the genus are otherwise

somewhat sombre in general coloration. Walking along a

forest path near Chimbo in Ecuador, I saw one of these lizards

on a tree-trunk (their favourite haunt), with its bright scarlet

pouch fully distended. As I was watching, a butterfly of the

genus Catagravima darted at the pouch, and the lizard snapped

at the insect but missed. This incident gave me the idea that

possibly one of the uses of the gular pouch is as a decoy for

butterflies. Many of the most handsome JVt/mphalidae, such

as the Catagrammas, delight in settling on tree-trunks, and

they are constantly chased off by other individuals, apparently

out of pure mischief. So that when one of these butterflies

sees a patch of colour on a tree-trunk, it darts at the supposed

intruder, and if the latter turns out to be the gular pouch of

an AiioUs so much the worse for the insect."

Mr. G. A. K. Marshall congratulated Mr. Rosenberg on

his extremely interesting notes, and said that he had been

endeavouring to stimulate entomologists in the Tropics to

make observations on the behaviour of bix-ds, etc., towards

butterflies by sending copies of his paper to them.

The President, Mr. G. 0. Champion, Mr. J. W. Tutt, Dr.

T. A. Chapman and other Fellows continued the discussion.

Wednesday, November 3rd, 1909.

Dr. F. A. DixEY, M.A., M.D., President, in the Chair.

Election of Fellows.

Mr. C. Turner Clark, F.Z.S., of 90, The Mall, Newport, Isle

of Wight ; Mr. Reginald Leigh Leigh-Clare, c/o Messrs. Allen

and Gledhill, Singapore ; Mr. Thomas Dobson, of Park

Avenue, The Park, Sharpies, Bolton ; Mr. Frank James

Evans, of the Botanical Department, Trinidad, British West
Indies ; Dr. T. P.Lucas, Wakefield's Buildings, Adelaide Street,

Brisbane, Australia; and Dr. Gilbert William Nicholson,

M.A., M.D., of the Cancer Hospital, London, S.W., were

elected Fellows of the Society.
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Visitor.

Dr. E. P. Felt, D.Sc, State Entomologist of Albany, New
York, was present as a visitor.

Exhibitions.

Living Tropical Buprestid.—Mr. 0. O. Waterhouse

exhibited a living Buprestid beetle of the genus Chrysohothris,

found in an orchid-house in the north of London. It was

probably Brazilian, but there was nothing quite like it in the

Natural History Museum.

Parnassius from the Swiss Juras.—Mi-. A. E. Gibbs

brought for exhibition a case containing a series of Parnassius

ajyollo taken by him this year in the Vallee de Joux, Swiss

Juras, at 3,300 feet, and at Eclepens. He pointed out that the

usual form found in the Jura has a tendency toward the

form known as ab. pseudonomion, and this is more strongly

marked in examples from the lower level at Eclepens.

Hungarian Butterflies.—Mr. W. G. Sheldon showed a

seriesof characteristic butterflies collected by him in Juneof this

year at Herculesbad, South-eastern Hungary. They included

examples of JVepiis lucilla, N. aceris, Melanargia galatea var.

jyrocida, Erehia medusa, var. j^^odea, and Pararge roxelana as

described by him in the current volume of "The Entomologist."

Professor E. B. Poulton, F.R.S., exhibited a set of three

species of Planema (Acraeinae), with their Nymphaline and

Papilionine mimics, all captured on the same day in a small

isolated patch of forest about a mile and a half from Entebbe,

by Mr. C. A. Wiggins, a Fellow of the Society. The examples,

which were taken on July 11th of the present year, are shown

in the following list :
—

ACRAEINE MODELS.
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Professor Poulton said that the ample material kindly

sent by Mr. "Wiggins had now shown beyond any doubt

that Pseudacraea tirikensis, Neave, was the female of Ps.

hohleyi of the same author, the two sexes being mimetic of

different species of Planema. This last point was an interest-

ing one, inasmuch as the sexes of the mimetic Pseudacraeas

usually mimic the corresponding sexes of the same species of

model. Here, however, the female hohleyi was a beautiful

mimic of the female of Planema alcinoe, while the male of

hohleyi did not mimic the male alcinoe but bore the closest

superficial resemblance to both sexes of Planema jjoggei.

The speaker expressed the hope that Mr. C. A. Wiggins

would persist in his investigation of this deeply interesting

locality, and continue his kind and most efficient help to the

study of mimicry by forwarding the captures of single days

selected at intervals up to the end of next May, thus complet-

ing an entire year. It was to be hoped and expected that

more light would thus be thrown on the study of mimicry than

has ever yet been received from any source whatever.

Pare and Aberrant Lbpidoptbra.—Mr. H. J. Turner

exhibited [a) two extremely small Cupido oniniinus, taken

with normal-sized specimens near Winchester on June

12th, 1909. The expanse of wings was 15 mm. He had

similarly small specimens from Galway and from the Sepey

Road, near Aigle, Rhone Valley
;

(h) an example of Anihocera

achilleae, in which the blotches on the fore-wings were all

fused together, giving at a casual glance the appeai-ance of a

small A., captured at Gex, Ain, France, on August 11th,

1909
;

(c) a white aberration, ab. alha, of Rumicia phlaeas,

taken at Brasted, Kent, on August 28th. This rai'e form has

usually been reported as ab. schmidtii, but, as Mr. Tutt has

pointed out in "British Butterflies," Vol. I, pp. 357-8, the

latter form is straw-coloured ; and {d) examples of Heodes vir-

gaureae var. miegii, a form of the S in which a large dis-

coidal spot and a transverse partial row of black dots near the

apex of the fore-wings are developed, and var. zermattensis, a

form of the ^ in which the usual copper colour is suppressed

and much of the area has become more or less dusky. They

were taken at Zermatt in early August. The form miegii is
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said to be unusual outside Spain, but Mr. Turner said he

had seen quite a number with the spots more or less apparent.

Var. zermattensis was the usual form of the $ at Zermatt.

Nkw and rare British Beetles.—Mr. G. C. Champion

exhibited specimens of 3felanophila acuviinata, De Geer,

Criocephalus ferus, Muls., and other Coleoptera found on

pines near Woking. He called attention to the numerous

interesting forms that had been found on pines during recent

years, not only in the south of England, but in Scotland also.

The Buprestid had probably not been searched for pi-eviously

at the inght season—during the driest time at the end of the

summer and early autumn—at a period when few insects are

to be found. He stated that he had met with various other

Buprestids, both in Spain and in Tropical America (e. g.

Bitjirestis sanguinea, F., and Actenodes cltalyheitarsis, Chevr.),

in the dry season or when the trees had been scorched by fire.

Mr. Norman H. Joy showed the following new British

Coleoptera : Upi2)eda nigricans, Thoms., Pityogenes treixiimtus,

Nordl., both taken at Blair AthoU, Perthshire, September 1909
;

Lathrohium dilictuvi, Er., captured at Dalwhinnie, Inverness-

shire, September 1909 ; Cri/jjtophagits pallidus, var. argenteus,

var. nov. , differing from the type form in having silvery pubes-

cence ; he also exhibited Fhilonthus irosstdus, Nordl. (nigrituhcs,

Brit. Colls.), from Dalwhinnie ; the genitalia of Gnathoncus

nidicola, Joy, and G. rotundatus, Kugel., and of Anisotoma

anglica, Rye, and A. cianamomea, Er. ; and a series of Sunias

lyonessius, Joy, fi-om the Scilly Isles, and he pointed out the

structural characters by which this species may be distinguished

from S. angustatus.

R.ARE British Dragonfly.—Mr. W. J. Lucas exhibited

a very fine ? example of fSy7npetrum foiiscolomhii, Selys,

on behalf of Mr. F. W. Edwards, of Cambridge, who took

it on September 24th, 1908, at Frensham Ponds, in Surrey.

Probably this species is always an immigrant with us, and but

few specimens have been recorded. One 9 ii" Stephens'

cabinet was supposed to have been taken near London.

Mr. McLachlan possessed a S from Mr. T. Desvignes'

collection. A S was taken at Deal in 1881. Messrs. Briggs

took 17 males in June 1892 on Ockham Common, in Surrey.

prog. ent. soc. lond., IV. 1909. e
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In June 1903 Mr. W. C. Boyd secured a $ near Trewoofe, in

W. Cornwall. Mr. Edwards' insect is therefore only the

twentieth localised and well-authenticated British specimen.

A 9 was taken in Alderney on July 11th, 1899, by Mr.

E. D. Marquand, which was at that time, Mr. Lucas believed,

the only dragonfly ever taken in the island.

Wednesday, November 17th, 1909.

Dr. F. A. DixEY, M.A., M.D., President, in the Chair.

Nomination of Officers and Council.

Mr. H. Rowland-Brown, one of the Secretaries, announced

that the Council had nominated the following Fellows to

act as Officers, and to serve on the Council of the Society for

the Session 1910-11 :—President, Dr. Frederick Augustus

DiXBY, M,A., M.D. ; Treasurer, Mr. Albert Hugh Jones;

Secretaries, Mr. H. Rowland-Brown, M.A., and Commander
James J. Walker, M.A. ; Librarian, Mr. George Charles

Champion, F.Z.S. ; and as other members of the Council,

Professor T. Hudson Beare, F.R.S.E., Mr. G. T. Bethunb-

Baker, F.L.S., Dr. Malcolm Burr, D.Sc, F.L.S., F.Z.S.,

Mr. H. St. J. Donisthorpe, F.Z.S., Mr. Albert Harrison,

F.L.S., F.C.S., Mr. Selwyn Image, M.A, Dr. Karl Jordan,

Ph.D., Mr. Hugh Main, B.Sc, Mr. Alfred Sich, Mr. Henry
Jerome Turner, Mr. Rowland E. Turner, and Mr. James W.
TUTT.

Election of Fellows.

Mr. Gilbert E. Bryant, of The Grove, Esher, Surrey, and

Mr. Alfred Tetley, M.A., of Avenue Road, Scarborough,

were elected Fellows of the Society.

Ohitaary.

The decease of Dr. Gustave Kraatz, of Berlin, was

announced, and Dr. Karl Jordan gave a short account of

the services rendered to Entomological science by the deceased

gentleman, who was for many years a Fellow of the Society.
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Exhibitions.

Mimetic Relations of East and West African Butterflies.

—Mr. H. Eltringham exhibited examples of certain African

butterflies, and explained that when working out the mimetic

relations of Acraea alcio2)e, Auriv., he had been struck by the

fact that whilst in West Africa the female of that species was

well known, it having in fact been described from a female,

all East African examples were males. He had written to

Dr. Jordan to ask him if he had seen any East African females,

and the latter had replied that in East Africa alcio'pe appeared

to be I'epresented by the alicia of Grose-Smith and Kirby (errone-

ously described as a.Plane7na),ih.aX the alleged male (type) of this

latter species was in fact a female, and that in all probability

the East Afx^ican female alcio^je would be found to have white

hind-wings. Acting on this suggestion he had examined

various Acraeas from the neighboui^hood of Entebbe, and found

that Ac7'aea aurivillii, Staud., common in that region was

always female.* He had then visited Tring, where he found

that Dr. Jordan had already, some time previously, associated

aurivillii with alciope. It was found that the alleged male alicia

of Grose-Smith and Kirby was in fact an aberrant female, and

that the female which had been described as such was not dis-

tinguishable from aurivillii. A visit to the National Collection

showed that there aurivillii had been associated with alcio2)e

though less definitely, and that Mr. Heron had, with character-

istic insight, supplied a note to the effect that the supposed

male alicia was probably a form of female. The result of the

whole investigation was that in alciope we had an extremely

interesting and complicated case of mimicry. In West Africa

the female alciope was in an unstable condition, but, generally

speaking, mimicked a male Planema which was probably a

form of salvini. At Sierra Leone the pattern of the female

was fairly constant, but at Fernando Po intermediate varieties

were found, one example he had seen having the fore-wings of

the Western type and the hind-wings almost as in aurivillii.

* lu the hurry of his departure for Africa, Mr. Neave erroneously

described the examples of aurivillii in the Wiggins collection (Novit. Zool.

,

Vol. II, 1904) as males. They are certainly females, as are all the speci-

mens, some fifty or more, examined by me.— H. E.

B2



( Ixviii )

Passing across to Uganda, whilst the male remained the same,

the female became established in the form hitherto known as

atirivillii, and was a very perfect mimic of Planema jwggei,

Dew., one of the commonest species of that genus at Entebbe.

It was very remarkable that in aurivillii there was a complete

development of the brown patch at the base of the hind-wing

underside. This brown patch is especially noticeable in many

species of Planema and also in their mimics. The case was

further complicated by the fact that in West Africa the male

alcio2)e formed the model of the female Mimacraea, ftdvaria,

Auriv., whilst the male of this Lycaenid accurately resembled

a male rianema allied to that which formed the model of the

female ale lope. All the species involved were exhibited, the

female Lycaenid being represented by an imitation specimen

made of paper and copied from Aurivillius's figure, there being

no example of the female in this country. The mimetic

relations might be illustrated diagrammatically in the follow-

ing manner, the arrows expressing the connection of model

and mimic, and pointing from the latter to the former.

West Africa.

Mimacraea
fiblvaria ?

Acraea
alciope i

Plaiiema spp. S

Mimacraea
fidvaria 6

Acraea
alcioim 9

East Africa.

Planema
poggei 6 9

Acraea
alciope ?

{aurivillii)

Acraea
alciope 6

One result of the investigation was that the alicia of Smith

and Kirby could no longer stand, firstly because it was an

Acraea and not a Planema, secondly because the name was

preoccupied, thirdly because the alleged male was a female,

and fourthly because the female was the same as aurivillii,

and aurivillii was alciope. The latter might be retained as a

varietal name for the East African female.
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Mr. Eltringham said he would like to express his sincere

thanks to Dr. Jordan, to whom to a great extent the result

of the investigation was due.

Probable Mimetic association op Aculeate Hymenoptera.

—The Eev. F. D. Morice brought for exhibition a number

of specimens of Aculeate Hymenoptera which he suggested

formed probably a Miillerian group. Though belonging to

several widely separated genera they were on the whole very

similarly coloured (most of them e. g. having yellowish-hyaline

wings with black tips). All were taken on a single occasion

visiting the small yellow flowers of one particular ti'ee in the

alluvion of the Wady Kelt, near Jericho. Another specimen

of the same tree grew close by, but no other (in spite of care-

fvil search) could be found anywhere in the neighbourhood.

Nor had the exhibitor, except on this one occasion, encountered

several of the largest and most striking species then taken in

the course of three weeks spent at Jericho and devoted

entirely to the search for Hymenoptera. The tree has since

been identified as one of the Ghenopodiaceae—Ochrademus

baccatus, Del. The insects included the magnificent Sphex

hirtus, Kohl, a large Fompilus, probably F. vesjnformis, Klug,

also Eumenes dimidiatipennis, Sauss., and an enormous Ody-

nei'us (apparently undescribed), whose coloration both of body

and wings exactly reproduced that of the Btcmenes.

Professor E. B. Podlton, F.E.S., agreed with the exhibitor

that this was apparently a Miillerian group, and referred to

similar groups observed by Mr. G. A. K. Marshall in South

Africa and described in the Society's Transactions. The

insects, he said, while alive and in flight would appear even

more similar in their general appearance, than as now when

pinned in the carton.

Butterflies from Central Italy.—Mr. A. H. Jones

exhibited a few butterflies collected during last summer at

Formia, near Naples, including Melanargia arge, probably the

most northerly limit of the species. Fine forms of II%p>parchia

semele, Satyrus statilimcs, Melitaea parthenie, and Lampides

hoeticus ; also various Lycaenidae, presenting little if any differ-

ence from the types found in the Swiss Alps.

Aberrant Palabarctic Butterflies.—Mr. Hy. J. Turner
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exhibited (a) an example of Melitaea didyma in which the

greater poition of the black pigment had more or less failed

to develop. The usual markings were all in position, as in

normal specimens, but were of a light grey. Some of the

spots had a few scattered black scales, and when examined

with a glass numerous scales were seen to have only the tips

black. The black markings near the insertions of the wings

were of the normal density of colour and the ground-colour

was about the usual depth of tint. The insect was captured

at Zermatt on August 3rd, 1909
;

(S) a specimen of Brenthis

euph'osyne, taken in the same locality on July 31st, the spots

composing the submarginal line well developed, and most of

them elongated towards the base
;

(c) a specimen of Polyom-

mattts damon, in which there was no trace of the transverse

row of eye spots on the underside of the forewings, the dis-

coidal spot only being present. The insect was taken on the

road leading from Aigle to Sepey on July 29th of the present

year ; and {d) two series of Melitaea parthenie, the first

taken on the Riffel-alp on August 1st, and the second up the

Valley of the Zmutt, Zermatt, on July 31st. Among them

were several specimens referable to the form varia, which

Dr. Chapman considers to be a species, on account of the

distinctive characters of its genitalia.

New and rare British Heterocera.—Mr. A. Sich

exhibited a pair of Depressaria putridella, Schiff., bred from

larvae taken last June at Whitstable, Kent. This species,

named by the authors of the Vienna Catalogue in 1776, was

extremely scarce until the larvae were discovered, about

1865, in Germany. The first British examples were taken

in the larval state by Mr. E. D. Green, in 1906. Mr. Green

subsequently handed over the specimens he bred for identifica-

tion, and the species has now been recorded in the " Ento-

mologist's Record." Mr. SiCH showed also a pair of Coleophora

chalcogrammella, Zell., taken last August in Richmond Park,

Surrey. This species used to occur near Scarborough, but

was always scarce, and he believes it has not hitherto been

taken in Britain further south than Suffolk.

New Aberrations of Leucanidae.—Mr. H. M. Edelsten

exhibited a bred series of Nonagria 7ieurica, Hb. (edehteni)
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from Sussex, including two new aberrations for which he

suggested the names rufescens and fiisca. He mentioned that,

as far as he was aware, these two forms had not been previously

noted on the Continent. He showed, also, ova and pupa in

situ, with photographs by Mr. Hugh Main to illustrate the

life-history of the species.

Hungarian Pierids and Fireflies.—Mr. "W. G. Sheldon

brought for exhibition a case containing several series of

Fieridae taken by him this year at Herculesbad, including

Pieris napi, var. najjeae, and imagines bred from ova of the

same. He drew attention to those labelled Pieris rapae, and

suggested that some of them might belong to P. ergane, or P.

manni, to which respectively they bore a remarkable super-

ficial resemblance. Mr. Sheldon also exhibited examples of

the following Coleoptera (" Fireflies ")

—

Luciola ininyrelica,

from Herculesbad ; and Phausis splendidida, $ and $ , from

Tatra Fured, Hohe Tatra, Eastern Hungary.

Larval Habit of Osmylus.—Mr. W. J. Lucas exhibited

two imagines and a larva of the finest of our Neuroptera,

Osmylus chi'i/sops. The exhibit was made on account of the

larva which was taken by Dr. D. Sharp, F.K..S., near Queen's

Bower in the New Forest. It pierces and sucks dry some small

animals, but its life-history is not well known. The mouth

parts are similar to those of Hemerobius and Chri/sojxi which

feed on the juices of Aphides. 0. chrysops is, however, at

least partly aquatic. It is nearly related to Sisyra, of which

we have three species, one at^least of which feeds on Spongilla

fluviatilis.

Teratological example of a Carabid.—Dr. G. B. Long-

staff showed a teratological specimen of a Carabid beetle

from Ceylon {Omp>hra, Latr., sp.). The middle femur of the

right side was dilated at the distal end, bearing at its

anterior angle two supplementary tibiae coherent at the

base ; the rudimentary tarsi were also adherent.

Colour variation of Aglais pupae.—Mr. A. W. Bacot

showed two boxes containing pupal cases of Aglais urticae

collected by Mr. Hugh Main in one locality. Those taken

from the food plant were yellowish-white ; those taken from

the cage in which the larvae pupated quite black, thus
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demonstrating the effect of surroundings upon the pupal

coloration.

Paper.

Dr. T. A. Chapman, M.D., F.Z.S., read a paper " On

Callojihrys avis," a Palaearctic Butterfly new to science.

Wednesday, December 1st, 1909.

Dr. F. A. DiXEY, M.A., M.D., President, in the Chair.

Nomination of President, Officers and Council.

The Secretary again read out the list of nominations pub-

lished at the previous meeting.

Apjoointment of Auditors.

The Secretary announced that the President had appointed

the following Fellows to act as Auditors for the current

financial year:—from the Council, Mr. H. Eowland-Brown,

Mr. Rowland E. Turner, and Mr. C. O. Waterhouse ; other

Fellows, Mr. Pv. Adkin, Mr. R. Wylie Lloyd, and Mr. H. J.

Turner.

Election of Fellows.

Mr. W. C. Crawley, of Tollerton Hall, Nottingham, and

Mr. G. H. Grosvenor, M.A., of New College, and 3, Blackhall

Road, Oxford, were elected Fellows of the Society.

Conversazione, 1910.

The President announced that the Society would hold a

Conversazione in the month of May, 1910, and invited the

co-operation and assistance of Fellows.

Exhibitions,

Late Autumn Coleoptera.—Commander J. J. Walker
exhibited 128 species of Coleoptera, belonging to 68 genera,

which he had taken, by sweeping only, at Wytham Park,

Berks., between 12.30 and 3,30 p.m, on November 5th, 1909.



( Ixxiii )

Several local and uncommon species were included among

these, such as Homalota puherula, Sharp, Anisotoma cinnamo-

mea, Panz. (both sexes), A. punctulaia, Gyll., Hydnohius

pimctatissimtts, Steph., Cryptophagibs ^piibescens, Sturm,

PhloeopMlus edwardsi, Steph., Mantura matihewsi, Curt., Sal-

pingtis castanetis, Panz., Ajjion Jilirostre, Kirby, etc., etc.

The Unidentified Luperina.—The Eev. C. E. N. Bur-

rows sent for exhibition examples of several species of Luperina

[Ajximea), and communicated the following remarks upon

them :

—

" The capture in the past season, on the Lancashire coast,

of further specimens of an insect which, twenty years ago,

created some interest, has induced some of us to look into the

matter again with a view to ascertaining, if possible, its exact

position. Mr. South discussed the insect in the 'Entomolo-

gist,' vol. xxii, p. 271, where he expresses the opinion that it

may be a form of Luperina testacea, intermediate between L.

gueneei and L. nickerlii. The specimen was exhibited at the

Meeting of the Entomological Society on October 2nd, 1889,

under the name of L. nickei'lii, and under the same name to

the South London Entomological Society, on October 10th of

the same year. This position was not universally accepted, for

when the specimen was again produced at the City of London

Entomological Society's Meeting, March 19th, 1891, in connec-

tion with an exhibition of pale forms of L. testacea taken by

Mr. Hodges in the Isle of Wight, Mr. Tvitt inclined to the

opinion that it might be an aberration of L. testacea, but could

not possibly be = L. nickerlii. This view Mr. Tutt maintains

in his 'Varieties of British Noctuae,' vol. i, p. 140, where he

names the insect Luperina testacea, var. incertd. The recent

captures have provided material for further investigation, and

material has been collected also, for comparison and examina-

tion. The preparation of the genitalia is not yet complete,

but Mr. Pierce finds five points of difference between those of

L. testacea and the Lancashire insect.

" The boxes exhibited contain three specimens of what are

taken to be authentic L. nickerlii. The first two obtained

through Messrs. Watkins and Doncaster, from a Vienna collec-

tion, are said to be Nickerl's own collecting, and over fifty
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years old. The third specimen belongs to Mr. South, and is

labelled ' Bohemia.'

"A series of undoubted L. testacea, mostly labelled from

about the same (Lancashire) district, is followed by four speci-

mens of the unidentified insects, and these again by several

specimens undoubtedly of L. testacea, of the palest form, taken

by myself, mostly at liainham, named more for convenience

than from conviction, L. gueneei.

" It will be noticed at once that the form of the fore-wings

in the Lancashire insect is much narrower than in either

L. testacea or (reputed) L. nickerlii.

" With respect to the possible connection of these Lancashire

specimens, with L. gueneei, I have consulted what I believe to

be Henry Doubleday's original description in the ' Entomolo-

gists' Annual/ for 1864, p. 123. He says of L. gueneei, 'It

differs from L. testacea in the thorax and abdomen being

slenderer, in the peculiar mottled appearance of the upper

wings, and in the absence of the three ro%mid white dots on the

costa near the apex, which are so distinct in L. testacea and

L. nickerlii. The posterior wings in both sexes are of a much

purer white than in L. testacea.'

" For myself, I would only remark that I am not acquainted

with the three round ichite dots, in our common species, and do

not see them in the (reputed) L. nickerlii.

" The second box contains a further supply of L. testacea, and

pale forms thereof from Rainham."

Discussion of the affinities of Agriades thetis

(bellargus) and a. coridon.

In the absence of Mr. J. W. Tutt, who was indisposed,

Dr. T. A. Chapman opened a discussion on the affinities of

Agriades thetis {bellargus) and A. coridon, and exhibited a

number of photographs upon the screen to illustrate his views,

being details of species included in the Plebeiid group.

These included slides of the ova of thetis and coridon by Mr. F.

Noad Clark and Mr. A. E. Tonge, and of the first instar of the

larvae of Pleheius argus, L., P. argyrognomon, Bergs., A.

coridon, and A. thetis ; a photograph of the larva of thetis by

Mr. Hugh Main, also showing the "fan" structures remark-
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ably well ; also many slides illustrating the differences in the

genital armature of the two species under review, and their

allies.

Proceeding, Dr. Chapman said

—

" Not only in the Plebeiids but in all the Blues, the hair

bases in the larvae are stellate. Those of Lampides hoeticus

show them well. In contrast with these the hair bases in

Hairstreak larvae are petaloid, shown in a slide of hairs of

Laeosopis rohoris. In the ' Coppers ' the hair bases are simple,

but have a very deep socket for the hairs. In the Chryso-

phanids it is the hairs themselves that become complicated,

varying both on larvae and pupae into remarkable forms of

fungi-form and umbrella hairs.

"There is a curious hair on the prothorax of the larvae of

Blues, and present also in other sections of Lycaenids ; in the

last stage of A. thetis {bellargus) it forms a very beautiful

object with the curious modification of the surroundings, it is

not quite so special in coridon. Unfortunately time did not

allow of slides of these being made, but I show you the similar

hairs in L. telicamis and Cupido minimus ; in these it is a very

long slender hair, like nothing else on the larva, and has a

very special base. In the larva of thetis and some others there

is a dark spot marking this region.

"The honey-gland on the 7th abdominal segment is present

in most Blues, and also in Thestorids : it is well marked in the

majority of Plebeiids : it is not present in the first instar. The

narrow slit has usually a large number of lenticles along each

margin, with clubbed and curved hairs in many species. In

prepared skins there are usually four faint circles seen appar-

ently in the gland. These are no doubt glandular structures,

and are probably modified hairs, possibly hairs of tubercles

I and II which disappear when the honey-gland developes.

These circles are seen most plainly in the slide of C, rtibi, of

those shown.

" The pupae of coridon and thetis are typical ' Blues,'

short, thick, and with the ends tucked under so that what

are in most butterfly pupae the extremities are here quite

ventral. They are not quite so short and dumpy as some other

Blues, and decidedly less so than many Theclids. They are
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of rather delicate texture (compared with their allies), but

have similar surface sculpturing. On the prothorax of thetis

are seen multitudes of lenticles, a good many hairs of several

varieties, the ordinary network of raised lines, but in this

specimen no 'rosettes.' Near the 6th abdominal spiracle

ribbing (or network) largely gives way to lenticles, and short

clubbed (and spiculated) hairs are numerous. Near the 7th

spiracle there happen in this specimen to be a few longer

baton-like hairs, fewer lenticles and a few rosettes, these are

the flower-like points that occur at meeting-places of the ribs

of network.

" The cremastral area is quite devoid of hooks, and possesses

a few hairs. The cremastral hooks are homologous not with

hairs, but with rosettes, and we see in thetis a good many
rosettes in this area, a reversion or degeneration. This

specimen shows well the finer skin structure, corresponding

probably to the skin-points of the larva (seen in slide of

Honey-gland).

" In the Lycaenid pupa, certainly in many other butter-

flies and probably in some other pupae, there is a structure

on the legs, that I only observed comparatively recently.

The appendages (wings, antennae, legs, maxillae, etc.) have

only the ribbing of the net ork and are without hairs,

rosettes, or lenticles ; but to this rule there is the excep-

tion, that lenticles, hairs, etc., are to be found at the

tibio-tarsal articulation of the legs, and sometimes on the

tarsal joints. They are well seen in Callophrys avis as a little

group of lenticles. A portion of the wing of C. avis is shown

as a normal example, contrasting in its want of hairs, etc.,

with the other portions of the pupa of thetis shown. In tlietis

the pupa is so delicate that the netting of the wings cannot

be photographed so effectively."

Passing to the structure of the male appendages. Dr. Chap-

man continued :

—

" My study of these in the ' Blues ' has led me to recognise

certain definite groups, and also that outside these there is a

large territory of which I am still too ignorant to recognise

very clearly marked groups.

"The greater number of our British ' Blues' belong to the
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group of Plebeiids, and this makes me regard them as a sort of

datum from which to note the divergences of other groups,

without really any sort of idea that they are basal or phylo-

genetically older. Their dorsal armature is definitely bilateral,

each side is rather narrow and pointed, and has an angulated

hook hinged to it. Perhaps more characteristic is the large

somewhat spindle-shaped clasp, with a comparatively small

toothed margin at its extremity. This toothed margin is

cur-led round and difficult to observe unless pains be taken to

straighten it out, or see it from a proper angle. These clasps

are wonderfully similar throughout the group, and it is

the toothed ends to which one looks for the easiest means

of distinguishing them.

" Another group is that of the Lycaenopsids {Celastrina

argiolus), in which the dorsal armature, still bilaterally

distinct, is rather flattened, and any points it may have are

pai'ts of it, the special character of the group being that the

hinged hooks are wanting. The clasps vary much throughout

the group.

" Another group is that of the Everids with dorsal arma-

ture, which we may regai-d as that of the Plebeiids with the

two side portions united in the middle line.

" In the Lycaenid {Lycaena avion) group we have the clasp

of peculiar form, very little varied through a number of rather

dissimilar species.

" In Tarucus theojjhrastits and Lampides hoeticus we have

examples of which I will only say they do not belong to any

of the above groups, and may be taken as samples of the large

field unrepresented in Britain.

'

' The slides now shown illustrate the appendages of all our

British and one or two other Plebeiids. Those of Argios, L.

(ciegon) and argyrognomon I have already exhibited. Argus

is well distinguished from argyrognomon, and all British

species by the large development of the serrations into strong

teeth. Orhitulus has the serrated end remarkably rounded,

almost disk-shaped. Astrarche has a specialisation on the

clasps, of which some trace also exists in its near relation

eiomedon, and is quite an exception to the remarkably feature-

less character of the shaft of the clasp in the group. There is
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a row of toothed and notched eminences all down one side of

the clasp, donzellii and eros ; the other members of this little

set are without these.

" The other photographs shown are not intended to enable

you to distinguish the several species by the appendages, but

rather to show how much alike these various species are, and

by what small differentia they may be distinguished from

each other. I may say, however, that there is a peculiarity

about both the dorsa and the clasps that increases the difficulty

of seizing distinctions between the different forms. The dorsal

armature of either side has a strong chitinous frame, but it

has also a soft portion that I may call a wing. This soft

portion may be very expanded or contracted, and as it is so,

gives to specimens of one species a greater variety of appear-

ance than really subsists between some different species. The

same is true of the clasp ; there is a soft median portion,

between the rounded and haired division of the serrated end.

This soft portion allows of these two ends being nearer

or further apart, of the turning over of the serrated end, and

also itself may project more or less between the two terminal

portions, often looking like a tliird division, even of more

importance than the other two. It appears to present im-

portant specific characters, until one learns to give it its true

value.

"As distinguishing coridon from thetis the dorsal hooks

of coridon have a very square angle, are slighter at the

point, and have a more pronounced terminal hook. In

coridon the end of the clasp is much wider at corresponding

parts of its length, and though the terminal teeth are very

similar, there are one or two more in coridon than in thetisJ'

The Eev. G. Wheeler, while regretting the unavoidable

absence of Mr. Tutt, said that he had formed independently

almost the same conclusions on the relationship of the two

species. Practically both have a similar range ; for it is not

known that coridon does not extend into Mauritania, and

their eastern and western limits are identical. Thetis, apart

from mere aberration, is a very constant species, the North

African being the only local race. Coridon is, also, except for

aberrational forms (including the margins of the upper-side,
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and the spotting of the under-side, and the presence of blue in

the females), very constant in its northern and central range,

but developes local races alike in the south-east and the south-

west. The names of these forms have been complicated greatly

owing to Staudinger's failure to look up the original descrip-

tions. The Spanish races are three :

—

(a) albicans, Bdv., originally described by Eambitr without

a name, and eventually named from this description in the

following year by Boisduval. This is the Sierra Nevada form
;

very large ; very white, and weakly marked beneath

;

(b) arragonensis, Gerh. ( = albicans, H.-S.) ; the bluish figure

with white wedge-shaped dashes inside the border in Herrich

Schiiffer's work and the greenish white figure of Gerhard

would never be taken to represent the same form, except by

those who happen to know the insects. But really they

represent only the way in which the light falls on the wings

—full in one case, sideways in the other;

(c) hispana, H.-S. This, both according to the author's

figure and description, is a bright blue form, but Staudinger

none the less calls it albicans, and regards it as equivalent to

arragonensis. It should be noted, also, that this form runs

through the whole gamut of aberration of the typical coridon.

The Eastern races are also three in number ;

—

(a) olymjjica, Lederer, which he calls "milk-blue," but, as

we have his specimens in the National Collection, we know
that, in this case, "milk" must represent a colour between

that of coridon and that of icarus

;

(b) caucasica, Led., of which we have also the type specimens

in the National Collection, and which are of a " royal " blue like

the last brood of icarus in Central Italy, and as now seen in a

single magnificent example exhibited by Mr. Bethune-Baker

;

(c) conjdonius, H.-S., more of the thetis colour, or at least

approaching it ; Gerhard's var, ossmar exactly corresponding

with Lederer's specimens of ohjnqnca. There are besides

sporadic examples of a meleager—blue colour ( =^;o/o?m.s, Zeller),

which, so far as we know at present, must be regarded, at

least temporarily, as hybrids, tJietis x coridon ; and the fact that

they are taken in Central Italy both among thetis and among

coridon is a strong argument in support of this conclusion.
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Mr. J. W. TuTT sent for exhibition u long series of Ayriades

ihetis, captured in various parts of Europe : also a long series

of A. coridon (occupying some five cabinet drawers). The

series included Dr. Chapman's and his own material, the

Spanish forms of A. coridon comprising var. cdbicaus, Bsdv.,

from Andalusia
J
var. arragonensis, Gerh., and its ab. coertd-

escens, Tutt (= albicans, H.-S.), from Aragon ; ab. 2)hwibescens,

from Jaca on the Spanish side of the Pyrenees, and a typical

c^ from Punto de Pajares (giving a hint as to the direction

of the habitats of the typical form in Spain). He also showed

a long series of the spring race of the double-brooded form of

the species {vieridionalis, gen. vern.) from Hyeres, Draguignan,

and Nimes, but chiefly from Ste. Maxime, Var, where it was

taken by Dr. Chapman in April—May. Witli these were

exhibited long series of other French, Swiss, Austrian, and

Bosnian examples, including most of the better-known forms

of tithonus, Meig. {= syng7'apha, Kef.), corydonius, Berg.str.

( = ab. clnnus, Hb.), obsoleta, Tutt, parisiensis, Gerh. (often

erroneously called tijyJcys, Esp., which is the pai"allel form of

A. thetis), addenda, Tutt, costajuncta, Tutt, basijuncta, Tutt,

extensa, Tutt, striata, Tutt, etc. The arrangement of the

insects in geographical sections made comparison easy.

Mr. Wheeler said he believed that Mr. Tutt was wrong

in proposing to change the name of the var. syngrapha to

tithonus, as although Meigen's figure is sy7igrapha he refers to

HUbner's tithotms, which = eros ; and Mr. Tutt's having sub-

divided the genera ought not to alter the fact that, as

tithomcs = eros, the name cannot be used to describe any form

of coridon.

Mr. C. P. Pickett, Mr. A. E. Gibbs, and Mr. G. Bbthunb-

Baker also submitted series of coridon and tlietis with va,rietal

forms and aberrations, and after some remarks by Mr. Bethune-

Baker, the discussion was adjourned.

Pap)ers.

Mr. T. Bainbrigge Fletcher, E.N., communicated a paper

" On the genus Deuterocopus, Zeller."

Mr. H. St. J. DoNiSTHORPB, F.Z.S., communicated a paper

ou " Some Experiments with Ants' Nests."
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M. Ernest Olivier communicated the following note :

—

SuR LEs LuciOLA u'AuSTRALiE.—Mr. A. M. Lea m'ayant

aimablement communique les Lampyrides cites dans sa

" Revision of the Australian and Tasmanian Malacodermata," *

j'ai pu faire a la suite de leur examen les observations

suivantes :

—

Les Luciola australiennes, de grande taille, a prothorax

roux et elytres noirs sont assez difficiles a reconnaitre k cause

de I'insuffisance de leur description.

Voici comment je crois que Ton peut les separer.

Luciola australis, Fabr. Boisd.—^Prothorax ariondi en

avant, dessous du corps et jambes completement d'un I'oux

fauve a Texception du quatri^me segment qui est plus ou moins

rembruni, le dernier arrondi posterieurement. C'est bien

I'esp^ce qu' a decrite Boisduval dans le
'

' Voyage de 1'Astrolabe,"

mais ce n'est pas du tout celle de Guerin ("Voyage de la

Coquille"), et Castelnau a propose pour cette derni^re le noui

de guerlni.

Luciola guerini, Cast. = australis, Guer. et Ern. Oliv., iiec

Fabr, —Prothorax anguleux dans le milieu de sa mai^ge ante-

rieure
;
quatre premiers segments du ventre, tarses, tibias et

sommets des femvirs noirs, deux derniers segments d'un blanc

de cire, le dernier, triangulaire. C'est cette esp^ce que j'ai

decrite a tort dans le Catalogue des Lampyrides du Mus^e de

Genes, comme etant Vaustralis de Fabricius.

Luciola ruficollis, Gu6r.—Prothorax a bord anterieur

tronque ; dessous du corps flave, dernier segment triloba.

Mr. A. M. Lea n'admet les Luciola gestroi, Ern. Oliv., et

coarcticollis, Ern. Oliv., que comme simples vari6t6s de Luciola

flavicollis, Macl. Grace aux exemplaires typiques qu'il m'a

obligeamment envoyes, j'ai pu me convaincre que coarcticollis

n'en est que la forme a elytres noirs etroitement hordes de

ilave. Mais L. gestroi, Ern. Oliv., reste une espece valable et

bien distincte par la forme du prothorax beaucoup plus court,

a angles anterieurs arrondis, etc.f

* Trans. Ent. Soc. Lond., June 1909, pp. 45-251.

t Voir les figures de ces deux especes, L. coarcticollis, in Annales de la

Societe Entoniologique de France, 1888, pi. I, fig. 9, et L. gestroi in Aunali
del Museo Civico di Storia naturale di Geneva, 1885, pi. V, fig. 10.

PROC. ENT. SOC. LOND., V. 1909. F
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Luciola platygaster, Lea, a beaucoup de rappoit avec

L. pupilla, Ern. Oliv., et devra peut-etre lui etre reunie. La

coloration est ideutique, la forme tridentee du dernier segment

ventral est la meme. Les seules differences que j'y vois, c'est

que platygaster est d'une taille un peu plus avantageuse et

n'a que deux segments, du ventre blanc, tandis qu'il y en a

trois cliez pupilla.

Le genre Atyphella, 01!., est bien voisin de Luciola et

comme dit Mr. Lea, il n'en est plutot qu'un sous-genre.

Je ne I'avais d'abord pas admis, mais comme les insectes qui le

composent proviennent de la meme region et ont un facies

homog^ne assez special et que, d'autre part, le genre Luciola

comprend deja un tres grand nombre d'esp^ces, je crois prefer-

able de le conserver, et il y a lieu d'y faire entrer L. leucura,

Ern. Oliv., de la ISTouvelle Bretague et L. peculiaris, Ern. Oliv.,

de la Nouvelle Guin6e.
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ANNUAL MEETING.
Dr. F. A. DiXEY, M.A., M.D., President, in the Chair.

Mr. K. Wylie Lloyd, one of the Auditors, read the

Treasurer's Balance Sheet, showing a balance of £28 8s. lOd

in the Society's favour, and moved the adoption thereof. Mr.

J. R. le B. ToMHN seconded the motion, which was carried

unanimously.

Report of the Council.

During the Session 1909-10 seven Fellows have died, viz.

Mr. H. W. Barker, Mr. John Brown, Capt. Frederick Hallam

Hardy, K.A.M.C, Mr. H. G. Palliser, the Rev. Dr. Henry

Charles Lang, M.D., Mr. Edward Connold, F.Z.S., and Mr.

Basil George Nevinson, M.A., F.Z.S. ; ten Fellows have

resigned, the names of two have been removed from the list,

and twenty-two new Fellows have been elected.

The number of Fellows deceased, as also of those who have

resigned, or for other causes have been removed from the list,

is considei-ably below the average. We regret to observe,

however, that there is a decided falling-off in the total of

Fellows elected, though the number of those waiting election

in the early part of the new year is more satisfactory.

At present the Society consists of twelve Honorary Fellowsj

five hundred and twenty-one Life and Subscribing Fellows,

making a total of five hundred and thirty-three.

The Transactions for the year 1909 form a volume of five

hundred and fourteen pages, containing sixteen Memoirs by

the following authors : Mr. G. J. Arrow, Mr. W. L. Distant,

Mr. H. St. J. Donisthorpe (two), Mr. Hamilton H. Druce,

Mr. F. Enock, Mr. H. Eltringham, Sir George F. Hampson,

Bart., Mr. G. A. K. Marshall, Mr. E. Meyrick, F.R.S., the

Rev. F. D. Morice, Mr. Claude Morley, Mr. A. M. Lea, Mr.

R. Shelford (two), and Mr. R. Trimen, F.R.S.

Of these sixteen papers, five relate to Lepidoptera, four to

Coleoptera, three to Hymenoptera, two to Orthoptera, one to

Homoptera-Hemiptera, Rhynchota, and one to Birds as a factor

in the production of mimetic resemblances among Butterflies.

The Memoirs above referred to are illustrated by seventeen
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plates, of which tliree are coloured. Towards the cost of

Plate XI Mr. F. C. Adams contributed the sum of £10, and

the Hon. N. C. Rothschild £3 towards the cost of Plate XVI.

The volume of Proceedings consists of eighty-two pages

in all, containing among other notices several short papers of

considerable entomological interest, two of which are illus-

trated by three half-tone plates presented by the author, Dr.

T. A. Chapman.

Thanks to the continued generosity of Mr. F. Merrifield, we
were once again able to send an entomologist to Switzerland

during the summer under our " Travel Grraut."

During the past year thirty-eight volumes, in addition to a

large number of Separata, and the usual Periodical Publica-

tions, have been added to the Library, the value of which to

Fellows is adequately demonstrated by the fact that while

generally well patronised for purposes of reference, two

hundred and ninety-eight volumes have been issued for home

reading as against two hundred and seventy-eight in 1908.

The Treasurer reports that after carrying forward to 1910

£16 16s. for subscriptions paid in advance in 1909, and

investing £47 5s. for three Life Compositions received in

1908 and 1909, making the total so invested £949 13s., there

remains a genuine cash balance in the Society's favour of

£28 8s. lOd. This balance is all the more satisfactory when it

is remembered that during the financial year the Society has

paid off the outstanding liabilities for Parts III, IV, and V
of 1908, as well as of Parts I, II, III of current Transactions;

a result due to the administration of the newly-established

Business and Publication Committee. The sale of the Society's

Transactions to the outside public also shows a material increase.

Encouraged by these signs of interest, and by the success of

the Conversazione held in May 1908, the Council proposes to

hold a second meeting of the kind in Burlington House on

May 27 next, and appeals to all Fellows to make it a success

by attending with their friends, and assisting with exhibitions

of entomological value.

Entomological Society of London,

11, Chandos Street, Cavendish Square, W.
I9th January, 1910.
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On the motion of the Itev. George Wheeler, i^econded by

Mr. H. St. J. Donisthorpe, the Report was adopted unani-

mously.

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 1910-11 :—Professor T. Hudson Beare, B.Sc,

F.R.S.E., George T. Bethune-Baker, F.L.S., Dr. Malcolm

Burr, D.Sc, F.L.S., F.Z.S., George Charles Champion, F.Z.S.,

Dr. Frederick Augustus Dixey, M.A., M.D., Horace St. J.

Donisthorpe, F.Z.S., Albert Harrison, F.L S., F.C.S., Selwyn

Image, M.A., Albert Hugh Jones, Dr. Karl Jordan, Ph.D.,

Hugh Main, B.Sc, Henry Ptowland-Brown, M.A., Alfred

Sich, Henry Jerome Turner, Kowland E. Turner, James W.
Tutt, and Commander James J. Walker, M.A., R.N., F.L.S.

The following were re-elected as officers:—President, Dr.

F. A. Dixey, M.A., M.D. ; Treasurer, Albert Hugh Jones
j

Secretaries, H. Rowland-Brown, M.A., and Commander James

J. Walker, M. A., R.IST., F.L.S. ; Librarian, George C. Cliampion,

F.Z.S.

Dr. F. A. Dixey, the President, then delivered an Address
;

at the close of which a vote authorising the printing of

the Address, coupled with thanks to the President for his

Address and for his services as President during the past

year, was proposed by Mr. C. O. Waterhouse, seconded by

Professor R. Meldola, F.R.S., and carried unanimously.

On the motion of Dr. T. A. Chapman, seconded by IMr.

J. W. TuTT, it was agreed unanimously, also, that the illus-

trations used by the President for his Address be incorporated

with it when published in the Society's Proceedings.

Mr. W. E. Sharp then proposed a vote of thanks to the

other officers of the Society. This was seconded by Mr.

Hamilton H. Druce and carried unanimously. The President,

Mr. A. H. Jones, Mr, Powland-Brown, and Commander J. J.

Walker, R.N., replied.
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ENTOMOLOGICAL SOCIETY OF LONDON.

Balance Sheet for the Year 1909.

Receipt.?.
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THE PEESIDENT'S ADDRESS.

Ladies and Gentlemen,

"While the political storm rages without, it is a relief

to turn aside into a haven where party feeling holds no sway,

and where all are ready to co-operate in the single purpose of

the advancement of our subject.

My first duty is to congratulate the Society at large on the

continuance of its prosperity. Our Meetings during the past

year have been excellent in point of attendance ; one of them,

if I mistake not, constituting a record for recent times. The

commvmications made to us have been of great interest

and high scientific importance. It is diflScult to select any of

these for special mention without seeming to be invidious ; I

cannot, however, refi-ain from expressing the appreciation we

must all feel for the work done by Mr. Doncaster, Mr. Bacot

and Mr. Prout on the laws of inheritance ; by Mr. G. A. K.

Marshall on birds in relation to mimicry; and, in another

province of our study, for the minute and careful investigation

of the relations of well-known species which we owe to Dr.

Chapman and Mr. Tutt. Not the least valuable lesson to be

learnt from the work of these two gentlemen, and other

labourers in the same field, is that even among the most

familiar objects of our interest there still i-emain many

problems to be solved, and much lantrodden country yet to

be explored.

All who have had experience of the working of such

societies as our own, know how greatly their success depends

on the elforts of those whom, leaving out of sight the occupant

for the time being of the Presidential Chair, I may call the

active Ofiicers. This Society has never been slow to acknow-

ledge its obligations to its Secretaries, Treasurer and Librarian

for their constant devotion to its intex'ests, a devotion which
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involves, as I well know, the expenditure of much time and

trouble. At the conclusion of my first year of office I wish

to add to the thanks of the Society an expression of my own
personal gratitude for the assistance and support I have

I'eceived at all times from those gentlemen I have mentioned,

and from my other colleagues on the Council and Publications

Committee. One and all have united to make the task of

your President an easy and pleasant one to fulfil.

During tlie past year several of our number have dropped

out of the ranks. We have to deplore the loss of Captain

Frederick Hallam Hardy, R.A.M.C, whose Fellowship of

the Society dates only from 1908; of John Brown, noted for

his special knowledge of the old fen fauna, and H. G. Palliser,

who joined us in 1886 and 1898 respectively.

Another of our Fellows, H. W. Barker, who died on

September 21st, at the age of 49, was well known to many

entomologists as the active and efficient Honorary Secretary of

the South London Entomological and Natural History Society

from 1886 to 1893, and also as an industrious collector of

British Lepidoptera. He had been a Fellow of our Society

since 1887.

One summer day, many years ago, as I was wandering

about country lanes, a schoolboy with a butterfly-net, I was

accosted by a pleasant-looking young man, who, after asking

me what success I had had, bestowed on me some excellent

advice as to where to go and what to look for. At parting

he gave me his card, and invited me to call on him. The

name on the card was H. C. Lang. I never saw him again,

but I have always remembered his kindness to a stranger

whose only claim on him was the freemasonry of entomologists.

The news of his sad death within the last few weeks has come

as a great shock not only to all who have ever been brought

into personal contact with him, but also to all who realise

how much he has done to create and foster among British

entomologists an interest in the butterfly fauna of Europe.

The Rev. Henry Charles Lang, M.D., was, I believe, a Fellow

of this Society in early days, and after an interval rejoined

us in 1900.

Outside the circle of our own Society, we have to lament
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the decease of Dr. J. H. Bailey, well known for his work on

the Coleoptera of the Isle of Man.

Transatlantic entomology has suffered a severe loss in the

death of the veteran traveller and naturalist W. H. Edwards,

who passed away at the age of 87. It is well for us to

remember that it was the narrative of his early travels

on the Amazon that helped to inspire Bates and Wallace to

undertake their famous expedition in that region. Those of

us who know Edwards's splendid volumes on the Butterflies

of North America will, I think, agree that the plates in that

work reach a point of excellence that in their way has never

been surpassed.

Another veteran on last year's death-roll is the great cole-

opterist Professor Gustav Kraatz of Berlin. It is pleasant to

remember that he was a Fellow of our Society for over thirty

years, only i-esigning after failing eyesight liad practically put

an end to his active work. He died on November 2nd of last

year at the age of 78. We all remember the sympathetic

words which fell from his friend, Dr. Karl Jordan, on the

occasion of the announcement of his decease to this Society.

An appreciative account of his life and work from the pen of

Dr. Jordan appears in the current issue of one of the

entomological monthlies.

Lastly, we cannot, as naturalists, pass over without notice

the death of Professor Fritz Romer, Director of the Frank-

fort Museum of Natural History, who died on the 20th of

March after a short illness. His services to that Institution

were very great, and his admirable personal qualities endeared

him not only to his colleagues, but also to all who sought

assistance from his wide and varied leairning.

It would not be possible for me in the time at my disposal

to notice a tenth part of the publications interesting to

Entomologists that have appeared during the past year.

Important works by Fellows of our own Society are " Mendel's

Principles of Heredity," by Professor Bateson, whom we are

glad to congratulate on his appointment ns Director of the

John Innes Horticultui-al Institution at Merton, and "Charles

Darwin and the Origin of Species," by our former President,

Professor Poulton. The latter book, issiiel on the fiftieth
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anniversary of the appearance of the "Origin," is a worthy

memorial of the three great Darwin commemorations which

have lately claimed so much of our attention, and with which

the name of our former President, Alfred Russel Wallace,

still happily on our list of existing Fellows, is inseparably

connected.

Of treatises published abroad, I may perhaps mention Karl

Fiebrig's careful investigation of the su^ijjosed symbiosis of

trees and ants, to be fovmd in the Leipzig Biologisches

Centralhlatt ; and Meisenheimer's very remarkable experiments

on secondary sexual characters in Lepidoptera, recorded in his

Experimentelle Studien published by Fischer in Jena.

The past year has been rich in events interesting to all

Entomologists. A departure of great importance has been

taken by the Colonial Office in the constitution of a Committee

for Entomological Research, on which body several of our

most distinguished Fellows are serving, and in connection with

which responsible posts are held by Mr. G. A. K. Marshall and

Mr. S. A. Neave. Under such auspices tlie enterprise cannot

fail to accomplish work of the highest value. In view of the

peculiar significance of this undertaking, I shall ask to be

allowed to quote some words used elsewhere by me in reference

to it :

—

"The announcement of the appointment of this Committee

will be received with much satisfaction in all quarters where

the importance of a scientific basis for administrative and

other official action is duly recognised. Among the advances

of biological science in the last few years, none has been more

remarkable than the discovery that the cause of many
diseases whose nature and origin had hitherto escaped detec-

tion, was to be sought in the presence of parasitic micro-

organisms of various kinds and qualities in the tissues of

animals and plants. The part played by insects and ticks in

the dissemination of these morbific parasites is now known to

be of immense importance, and great eilorts have already been

made, not without success, to restrict the occurrence of malarial

and other disorders by the systematic destruction of the

insect-carriers of the organisms concerned. For this purpose

it is essential to distinguish with accuracy between various

closely-allied species ; and it is here that the work of the
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skilled entomologist proves its necessity. It was well remarked

by Dr. A. E. Shipley, in his recent Presidential Address at

Winnipeg to the Zoological Section of the British Association,

that ' a few years ago no knowledge could seem so useless to the

practical man, no research more futile than that which sought

to distinguish between one species of a gnat or tick and another
;

yet to-day they knew that that knowledge had rendered it

possible to open up Africa and to cut the Panama Canal.'

This witness is true ; and it would be difficult to point to a

more complete demonstration of the fact that natural know-

ledge pursued for its own sake, without any direct view to

future utility, will often lead to results of the most unexpected

kind, and of the very highest practical impoitance. It is this

that justifies the demand that both Governments, and such

private individuals as have the means, should do all in their

power to encourage the study and pursuit of science as

science, without waiting for such applications as may prove

to be of commercial or political value. When the benefits to

be derived from the scientific treatment of a subject are so

manifest as in the present case, even the most indifferent of

public bodies can hardly afford to stand aloof ; and it is to be

hoped that the activity of the Colonial Office in this direction,

begun under the auspices of Mr. Chamberlain, and culminating

for the present in the recent action of Lord Crewe, may be

taken as an indication that the Government of this country is

becoming increasingly alive to the importance of securing the

co-operation of scientific authorities in administrative measures.

But beyond this, the movement will deserve a still greater

welcome if it helps to emphasise the importance of encouraging

the pursuit of genuine science, even when no immediate pros-

pect is offered of material results."

—

yaUire, Sept. 2, 1909,

p. 278.

I take this opportunity of reminding Fellows of this Society

of the existence of the Association of Economic Biologists,

which deals with subjects of special concern to Entomologists.

The Association held a very successful Annual General Meet-
ing at Oxford in July of last year, under the genial presidency

of Dr. A. E. Shipley.

But the crowning event for all naturalists, and indeed for

all men directly or indirectly interested in Science, has been
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the great celebration at Cambridge of the double anniversary

of Charles Darwin,—the hundredth of his birth, and the fiftieth

of the publication of the " Origin of Species." I cannot attempt

on the present occasion to do even partial justice to the

immense interest of the ceremonies that marked that com-

memoration ;—probably the most important event of the kind

that the present generation will witness. I should wish,

however, to express my gratification in being permitted to

bear a part in it as your accredited representative, and I take

this opportunity of putting on record the terms of the Address

presented to the University on your behalf. It runs as

follows :

—

" To the Chancellor, Vice-Chancellor and Members

of the University of Cambridge.

" The Entomological Society of London feels greatly

honoured at the invitation to associate itself with the Univer-

sity of Cambridge in celebrating the Centenary of her illustrious

alumnus, Charles Robert Darwin. In common with all

other students of nature, Entomologists recognise in the life

and work of Darwin an influence which has ti'ansformed for

them the whole aspect of their labours. Every department of

their field of study has been quickened into fresh life by the

genius of the great naturalist whose work received its first

direction within the precincts of the University of Cambridge.

Insect Systematics, Morphology, Physiology, and Embryology,

as pursued at the present day, all owe their significance and

their aims to the illuminating doctrine of Natui-al Selection.

The vast subject of Insect Bionomics, which affords one of the

most fertile fields at present open for the interpretation of

natural phenomena, dates not only its importance but its very

existence from the publication of the views which found expres-

sion in the 'Origin of Species.' The Entomological Society of

London points with pi-ide to the fact that, while Entomologists

in all parts of the world have found in the career and person-

ality of Charles Darwin at once a stimulus and an example of

unrivalled power, many of the researches which, during the

past thirty years, have done most to illustrate, confirm and

extend the Darwinian views of species-transformation have
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been laid before the scientific world by means of the Society's

own publications.

"The heartiest congratulations on the occasion of this Cen-

tenary Celebration are due and are now offered to the Univer-

sity of Cambridge, as the nursing mother of a man who has

revolutionised thought, and whose overmastering influence

has made itself felt not only in the sphere of Biological Inquiry,

but also in those of Physics, of Politics, and of Philosophy."

In the composition of the above Address T had the great

advantage of the assistance of Professor Poulton, and of one of

our former Vice-Presidents, the Rev. F. D. Morice.

I must not omit to mention that another of our ex-Presi-

dents, Lord Walsingham, the recent transfer of whose magni-

ficent collection of microlepidoptera to the National Collection

is one of the chief events of the Entomological year, took a

prominent part in the proceedings as High Steward of the

University of Cambridge.

Certain coming events demand our notice. We are propos-

ing to hold another Conversazione next May, when the

experience we have gained will no doubt enable us to ensure

an even more successful result than on the last occasion. I

need hardly impress upon those present the desirability of

hearty co-operation towards this end.

It is to be hoped that some of our number Avill be able to

attend the International Zoological Congress to be held at

Graz next August. But whether this be so or not, we ought

certainly to send a strong contingent to the First International

Congress of Entomology, the establishment of which is chiefly

due to the tact and energy of our Vice-President, Dr. Karl

Jordan. The Congress, as I think we all know, is to bo held

in Brussels, during the first week of August.

I now turn to the more special portion of my Address, for

which I have chosen as a subject,

The Plume-scales of the Pierinae.

The form of scent-distributor most characteristic of the

Pierinae is the plume-scale or plumule. This is a chitinous

lamina, flat like the ordinary wing-scale, terminating distally
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in a row of processes, i)rob.ibly tubular, which may be called

the Jimbriae, and furnished at its proximal extremity with a

hollow prolongation or footstalk, connecting it with an acces-

sory disc which articulates with a socket in the membrane of

the wing. This form of scale is often compai-atively ill-pro-

vided with pigment. It occurs under various modifications in

nearly every Pierine genus, the exceptions being the Bis-

morphia group and Leptosia ; Colias with its allied genera,

such as Catopsilia, Gonep>teryx and Terias ; and in addition to

these the genera Prioneris, Elodina, Metaporia, Bcdtia, Phulia,

and Eucheira. It is confined to the upper surface of the

wings, and to individuals of the male sex. Tlie fact, recog-

nised by Fritz Milller in 1878, that the occurrence of these

scales very frequently coincides with the presence of a distinct

perfume is strong evidence of their general function as a scent-

distributing appai^atu.s, though it is to be observed on the one

hand that a characteristic odour may be developed in their

absence, and on the other, that they may be present in large

numbers without giving rise to any perfume recognisable by

the ordinary human perception. It is certain that, in some

cases at all events, a scraping of scales from the upper surface

of the fresh wing of a male Pierine will emit the characteristic

odour of the species, pi-ovided that plumules be included; a

similar scraping from the undei'side of the male, or from either

surface of the female wing giving a negative result. Any one

can easily verify this for himself, as was first pointed out by

Weismann, by applying a clean camel-hair brush to a freshly-

caught specimen of the " green-veined white " (Ganoris najn).

It may be remembered that I have shown the possibility of

extracting the perfume from the wings containing these scales

by steeping them in alcohol. In a series of these alcoholic

extracts, which were exhibited at a meeting of this Society,

the species from which the preparations were made could be

easily recognised by the scent of the extracts alone.

In view of these facts there is little room to doubt that

under ordinary circumstances a certain amount of pei-fume

attaches to the plumules themselves, though from their purely

chitinous structure it cannot be supposed that they are in any

way concerned in its production. This latter is no doubt the
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function of specialised cells euibediled in the liypodennis of

the wing. Cells of this kind, noticed by Weismann in 1878,

have been described and figured by Gunther under the name

of " Drlisenzelle " or "gland-cells," though so far as I am

aware they have not yet been observed in direct connection

with the plume-scales. The odoriferous secretion, which is

possibly of the nature of a volatile oil, must pass in the first

instance into the basal disc ; thence along the footstalk, which

is undoubtedly tubular, into the interior of the lamina or

main portion of the scale ; and finally into the outer air by

way of the array of fimbriae.

The basal appendage, by which the whole scale articulates

with its socket in the membrane of the wing, has by some

writei's been called the "bulb." But it is certainly in most

cases a comparatively flat structure like the lamina itself, and

I therefore prefer to speak of it as the basal or accessory

" disc," or simply as the " disc " without qualification. It is

usually furnished with an internal chitinous structure which

in many cases bears the appearance of a convoluted tube.

There is also apparent in many instances an aperture, gener-

ally proximal, by which I suppose the interior of the disc

to be put into communication with the secretory apparatus

contained in the wing. Connection between the interior of

the disc and that of the lamina is provided by means of the

pervious footstalk.

The footstalk often shows a sharp S-shaped bend ; but it

may, at least in the detached scale, be straight. The portion

of the basal area of the lamina immediately adjacent to the

insertion of the footstalk is usually clear ; and, except for a

fan-shaped system of faintly-marked streaks radiating from

the point of insertion, is apparently structureless ; biat at a

distance from that point, which varies according to the species,

a chitinous strticture becomes visible. This occupies the in-

terior of the lamina, and frequently presents a more or less

scalariform appearance. A longer or shorter region at the

distal end of the lamina is again comparatively clear, often

exhibiting a longitudinal striation, which may be faint or

distinct. It frequently happens that between this striated

area and the portion of the lamina exhibiting the scalariform
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structure, there is an intermediate region where the markiugs

become crowded and indistinct, the a2>pen ranee presented

being that of a dense accumulation of granules. This is no

doubt chiefly due to the presence of pigment, and is especially

well seen in certain species of the genera Ganoris, Pina-

coptenjx, Delias and Neplieronia.

The lamina varies much in shape in different groups. From

its distal margin, which is usually pointed, but may be

rounded or nearly straight, the fimbriae take their oi'igin.

These are usually from twenty to thirty in number, and

appear to be in direct connection with the chitinous divisions

of the lamina indicated by the longitudinal striation above

mentioned. It is not easy to say from actual observation

whether their distal extremities are open, though their aspect

under a high power suggests this ; and it would seem to be

necessitated by the view here taken of the function of the

plume-scale, that the fimbriae should consist essentially of

tubular prolongations of the intra-laminar cavity, provided

with terminal orifices. That the lamina itself is permeable

to fluids can be easily demonstrated by applying moisture in

the form of breath to a glass plate on which some of these

structures are displayed. Under a moderate power of the

microscope it can be seen that the plume-scale readily fills up

by capillary attraction, and it is frequently obvious that the

invasion of fluid does not proceed uniformly along the lamina,

but follows the longitudinal lines marked out with more or

less distinctness by the ribbed or scalariform internal chitinous

structure of the scale. As the fluid is apt to run more raj)idly

along some of these lines than along others, the general line

of advance tends to be uneven.

This appearance, it may be noted, is not confined to the

plume-scale, but is observable also in wing-scales of the

ordinary character.

In view of the structural features that have now been

described, the interpretation suggests itself that in the most

usual form of plume-scale the greater part of the cavity of the

lamina is divided more or less completely into longitudinal

channels, with or without lateral communications. These

channels arise by divergence from that portion of the base of
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the lamina where the footstalk is inserted, this giving rise to

the fan-shaped appearance already noted. Leaving the base,

the channels run more or less parallel with one another to-

wards the distal margin, passing on into the fimbriae, and

finally debouching into the atmosphere by means of the

terminal orifices of those structures. This may be con-

sidered the normal arrangement, but it is liable to considerable

modification in certain groups.

The articvilation of the plume-scale with its socket in the

wing-membrane has been spoken of by some writers as a ball-

and-socket joint. This is incorrect ; for, as has been seen, the

articulating portion of the scale is not a ball or globule, but a

flattened disc. The socket for the reception of the disc is

usually easily distinguishable from the sockets for the attach-

ment of the ordinary wing-scales by its superior size and by

certain other features. The shape of the socket is more or less

adapted in conformity with that of the corresponding disc
;

it does not, however, receive the whole of that structure ; a

portion, which may be the larger, being left outside the socket.

The distribution of the plume-scales on the surface of the

wing is liable to great variation as between different groups.

In some instances they are scattered at regular intervals over

the greater part of the upper surface of both fore- and hind-

wing. In others they are confined to certain areas, within

which they may be so numerous as to produce an appearance

easily recognisable by the naked eye. But these accumulations

of plume-scales in the Pierinae seldom, if ever, become so con-

spicuous as the " sexual brands " seen for example in Amauris

or Eu2)loea. The scales composing the brands in Dismorphia

and in certain species of Colias, Terias, Catopsilia and some

allied genera are of a different character from the plume-scales.

As I hope to deal with these Pierine brands on a future

occasion, I will here only remark that they are commonly,

though not invariably, so placed as to be closely covered up dur-

ing rest, often as by a sliding lid. This is no doubt for the

purpose of economising the perfume ; and it may also here be

mentioned that in several of these cases I have detected a

special supply of tracheal branches distributed to the brand or

scent-patch, suggesting a means by which, when the covering

PROC. ENT. SOC. LOND., V. 1909. G
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stx'uctui'e is removed, the escape and evaporation of the

odoriferous substance may be assisted. My observations do

not enable me to explain the exact mechanism of this process,

supposing it to take place. But the special distribution

of tracheae to these patches is a fact which can be verified

without difficulty, though I believe it is now noticed for

the first time.

The plume-scales, on the other hand, even when collected

into more or less definite patches, are seldom provided with a

cover. The conjecture may be hazarded that their insertion

among other scales, usvially larger and longer than themselves,

ipay prevent a too rapid dispersal of their odour ; it may also

perhaps be the case that the di.sc so often possessed by the

plume-scales, but invariably absent from scent-scales of the

other type, may act as a reservoir ; the scent escaping a little

at a time through the comparatively narrow footstalk. The

sharp bend so often to be seen in the course of the footstalk

may impede the passage of the scent under ordinary circum-

stances, and if we may proceed a little further along the path of

conjecture, we may venture on the hypothesis that the peculiar

fluttering about the female, which is a noticeable feature in

the courtship of some Pierines, may have the effect of causing

a certain erection of the scales, with a conseqvient straighten-

ing of the footstalk, and more plentiful liberation of the

perfume. After this digression into the realms of guess-work

we will retv^rn to the region of sober fact.

When definite " brands " are present, they are, of course,

available as an aid in distinguishing the sexes ; they have, in

fact, long been so employed. But I think it has not been

noticed, or at any rate recorded, that in very many instances

among the Pierines, even where the plume-scales are scattered

over the general surface and are not collected into definite

areas, their presence imparts such a peculiar roughened char-

acter to the texture of the wing as seen with the naked eye,

that the sexes can be distinguished at a glance by this feature

alone, without recourse to any other means of recognition.

It was suggested many years ago that the characters of

wing-scales might be used for purposes of diagnosis. The

suggestion was dismissed by the late Professor Westwood
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on the ground that scales of many diverse forms covild be

found in the same individual. This, of course, is perfectly

true ; nevertheless the suggestion is not entirely unworthy

of notice. There are probably few cases, if any, where a

specific diagnosis can be made from the ordinary wing-scales.

But it is occasionally possible on an inspection of these

structures to pronounce with some confidence on the genus

of their possessor. The long spatulate scales of the genus

Pinacojiteryx, for example, can scarcely be mistaken, and the

short, rounded scales of Baltia and Pliulia are characteristic.

When, however, the plume-scales ai-e examined, the case is

seen to be entirely different. These, speaking generally, are

fairly constant within the limits of a species, and often present

distinct specific features. Still more striking are the characters

exhibited by them which may be called generic. Though

there are some remarkable exceptions, it would on the whole

be true to say that most of the genera now usually recognised

could be defined on the structure of their plume-scales ; a cir-

cumstance which is satisfactory as tending to show that our

Pierine genera are for the most part natural groups. No one

who had once seen the plume-scale of any African species of

Mylotliris could ever take it for anything else, nor could he

fail to recognise the genus of any other African Mylotliris

whose plume-scale he might meet with afterwards. In this

connection it is interesting to observe that the plume-scales of

the American species pyrrlia, mcdenka, lypera, and lorena are

of an entirely diiferent type from the African species with

which they have been supposed to be congeneric. This is so

far confirmatory of the opinion expressed by me many years

ago, in agreement with Mr. Trimen, that the aflSnities of these

American species must be sought in another direction ; any

resemblance between them and the African Mylothris being

merely superficial. I shall have more to say on this point

presently.

There is sometimes a kind of rough relation between the

ordinary scales and the plume-scales in the matter of size. The
ordinary scales differ much in dimensions, particularly in

length, between different species. Elongated plume-scales are

frequently found in relation with elongated scales of the

G 2
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common type. But tliis is not invariably the case ; it some-

times happens that the plume-scales are conspicuously shorter

than the other scales amidst which they are embedded.

Having now briefly discussed the usual appearance aud

chai-acteristic features of these structures, I propose in the

next place to give some account of the various forms assumed

by them in the different Pierine genera ; noting incidentally

any mai-ked exceptions to the general statements advanced

above. For the sake of uniformity I employ the generic names

adopted by Dr. Butler in his arrangement of the Pierinae in

the National Collection ; these having also been used by me in

a paper on Pierine Phylogeny in our " Transactions " of 1894.

A few of his identifications have been altered in accordance

with the present arrangement in the British Museum.

The Indian and Malayan genus Ixias consists of white

or yellow butterflies with an orange tip which may be

absent in the female. All the species are provided with

plume-scales, which with one exception bear a strong family

likeness to one another. The exception is Ixias marianne,

one of the white species, in which the lamina is sharply

triangular. In the other forms of Ixias the lamina is rather

long and narrow, slightly compressed laterally, and somewhat

expanded at the base, which tends to be bilobed. Ixias nola,

the other white species, has a plume-scale which bears a greater

resemblance to the yellow forms than to I. marianne, though it

approaches the latter in the sharpness of its apex. In all the

species the disc is moderate in size, oval or circular.

The large orange-tipped butterflies belonging to the genus

Ilebomoia are furnished with plume scales which are not

unlike those of Ixias, though much larger. The lamina is

long, narrow, and laterally compressed, with an acute apex

and rounded base. The footstalk shows a sharp curve ; the

disc, moderate in size, is often depressed in the middle, thus

becoming concavo-convex or ladle-shaped. The appearances

presented by the fimbriae are a little difficult to interpret.

Some of them seem to be bifid, especially those towards the

base of the apical triangle. Frequently they appear to end in

sharp-pointed hooks, which on a change of focus are i-eplaced

by well-defined circular dots giving the idea of terminal
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oriBces. Occasionally they look as if they were enlarged at

the distal extremity, but so far as I have been able to observe,

this is never actually the case ; the appearance resulting either

from imperfect focussing or from a twist in a fimbria which is

flattened rather than strictly cylindrical. These appearances

are specially well-marked in Hehomoia, but are also observable

in many other geneiu with greater or less distinctness.

One of the most interesting of Pierine groups is the

genus Teracolus. This large assemblage falls naturally into

subordinate sections, two of which, under the names of

Idmais and Callosune, have occasionally been considered to be

worthy of generic rank. These divisions correspond to a

great extent with differences in the scent-distribi;ting

apparatus. Thus, in the Idmais group there are no

plumules ; T. fansta, T. 2^uellaris, and the species allied to

them being provided instead of plumules with specialised

scales of another type, collected into definite "sex-brands."

The plume-scales of the African purple and maroon-tips,

T. phlegyas, T. ione, T. regina, T. hetaera, and T. ludoviciae,

are remarkable for the great size of the disc. In other

respects they resemble the Ixias type, though generally

smaller, and with a sharper apex. Scales with discs of very

much the same appearance are found in T. mananhari and

T. elgonensis, also in the little group of desert forms con-

stituted by T. halimede, T. heliocaustus and T. pleione. The

disc in all these is a very remarkable structure, but still more

curious is the form that it assumes iu T. chrysonome and

T. protomedia. In these species we find in place of the

usual rounded disc a large semi-transparent plate, generally

oval or shuttle-shaped, with the axis transverse to the axis of

the lamina, and exceeding the bi'eadth of the lamina in

measurement. This basal plate has a marginal thickening of

chitin, which in T. j^^otomedia is beaded. In both cases fine

chitinous lines are seen radiating from the centre of the

plate. The attachment of the footstalk, as in other cases, is

marginal. In taking specimens of these scales, the plates are

very apt to become detached ; and when I first examined

a preparation made from 1\ j^^'otoviedia, I was for awhile

puzzled by the numerous fusiform objects, like delicate silver
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filigree basket-work, that were scattered over the slide. In

appearance they were so dissimilar from the ordinary disc that

their real nature did not suggest itself to me; and it was

some time before I discovered, from the accidental occurrence

of a lamina with the plate still attached, that they were homo-

logous with the well-known accessory discs of other Pierine

plume-scales.

In the crimson-tipped group, T. annae, eujDompe, dulcis and

danae, the disc is moderate-sized or small, contrasting in a

marked manner with the corresponding structure in the

purple-tips. The shape of the lamina may be described as

ovoid with a sharp apex. The base tends to be squared ; in

T. eujjompe the lamina is cordate. T. annae stands somewhat

apart from the rest of the group by the breadth of its lamina

in proportion to its length. The sides are parallel and the

apex less acute. The scale in T. danae is markedly smaller

than in the other crimson-tips.

The plume-scales in T. ephyia and T. etrida are still smaller

than those in T. danae, but are of similar general character.

In a group composed of T. evipjje, omphale, achine, evanthe and

lais the disc is large and the footstalk often straight. Together

with a strong family resemblance there are minor points of

specific difference. T. antigone presents a broader scale, with

a squared instead of a rounded base. The scale appears to be

longer and narrower in the wet-season form than in the dry.

2\ niveus has a scale of the same character ; in both of these

species the disc is large. It is a curious fact that neither in

T. auxo nor in T. incretus have I been able to discover any

plume-scale or corresponding structure ; nevertheless, I know
from my own observation that T. auxo has a distinct and

fragrant odour. Both T. evarne and T. phiUipsi, which appear

to be nearly related to the species just mentioned, possess

plume-scales with small discs, and seemingly scanty in number.

It is worth remarking that in T. inrretus, phillijm and evenina

many of the orange-pigmented scales of the ordinary kind

show a lateral curvature. These curved scales have a rounded

distal extremity, with no processes. In T. subfasciatus the

plume-scale is long, narrow and laterally compressed, as in

Ixias. The disc is small. A still longer and narrower scale,
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with an equally small disc, is that of T. eris ; the footstalk

also in this species is unusually long. T. agoye, a noteworthy

species in other respects, has a remarkable plume-scale. The

lamina is long and narrow with an expanded and rounded base.

The disc is large, and in preparations appears to be set at

right angles to the lamina. The fimbriae are few—not more

than twelve, which is abovit half the usual number.

Ordinary scales with orange pigment, process-less like those

of T. evenina, etc., occur in T. agoye ; but no lateral curva-

ture has been detected in them hitherto.

The plume-scale of Herpaenia eriphia, as might be expected,

is like that of a Teracolus. It may be described as a some-

what shortened and thickened version of that of T. eris. The

footstalk is long, as in that species.

We now come to the genus, or group of genera, known as

Eronia. With respect to this assemblage it is interesting to

observe that its sub-division into Nepheronia, Leuceronia and

Eronia proper, which was made on other characters, is entirely

borne out by diiTerences in the plume-scales. It would be

quite easy to determine from a single specimen of these scales

to which of the three genera its possessor belonged, and in

many cases it would be possible to pronounce at once upon

the species. In Nepliewnia, which is entirely Eastern in

distribution, the plume-scale is characteristically long and

narrow, with an extremely sharp apex. In a few species the

breadth of the lamina is uniform ; in others the lamina

tapers more or less gradually from base to apex. In

most the base is rounded, in one or two it tends to be

squared ; in the Moluccan form N. argolis it is ogee-shaped.

A curious feature in several of the species is a clear area

occupying the breadth of the lamina, a little proximal to

the apex. Both distally and proximally to this area the

lamina is densely granular, giving the appeai-ance of pigmen-

tation. The disc is usually small, in some species very small

;

but in JV. j^hocaea and one or two other of the island forms it

is comparatively large. A circular mark is often apparent,

which may be the usual proximal orifice of the disc, or may
possibly denote the insertion of the footstalk.

A remarkable fact about the scent-scales in Nepheronia is
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their mode of distribution on the surface of the wing.

Though they may, at any rate in some species, be found

sparingly on the general surface, they are much more numerous

in a certain circumscribed area along the border of the hind-

wing ; in one or two species they appear to be confined to the

costal extremity of this area. Along this marginal region

they occur in such abundance as to cause a marked difference

in the texture of the wiog, making their presence plainly

visible to the naked eye, and almost deserving the appellation

of a "sex-brand." Mixed with them are found in great

abundance scales of a different kind ; these are elongated, of

the shape of an Indian club, not distally indented, very heavily

loaded with dark pigment, and showing especially dark

longitudinal streaks. The ordinary scales from the blue

portions of the wing are curiously sculptured and apparently

unpigmented.

Nepheronia avatar differs somewhat from its congeners. Its

scent-scales are distributed over the general surface of the

wing ; they are much smaller than in other Nepheronias, and

have a correspondingly small disc.

The species of Leuceronia are exclusively African. In this,

as in the preceding genus, we find the scent-scales densely

congregated within definite areas, not, however, to the entire

exclusion of otlier parts of the wing. On a careful examina-

tion of the wing-surface in L. thalassiiui, argia, j^haris and

buquetil, a slight depression or pucker will be seen at the end

of the cell of the hind-wing. This depression is usually visible

in both sexes ; in the male it marks the situation where the

plume-scales are most certainly to be found. It is a very

curious fact that, so far as my observations extend, the plume-

scales in Leuceronia argia from Natal and S. Rhodesia {L. varia

of Trimen) are confined to this situation ; whereas in sjjeci-

mens from the West Coast, the Kassai region of the Congo,

the River Lualaba, and British E. Africa, they are to be found

plentifully distributed over the general surface.

In L. thalassina the lamina is somewhat long and thin, with

parallel sides and an expanded and rounded base. The whole

scale is curiously glassy and translucent ; it appears to be

entirely devoid of pigiueut. In L. argia the lamina is longer

;
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the base is still more expanded, and ends in curved later;i,l

processes or coinua, which are more strongly marked in the

Western than in the Southern forms, reaching in a specimen

from Ashanti a development which approaches that of the

next species, L. pharis. This last-named butterfly, noteworthy

for its superficial resemblance to Nychitona medusa, possesses

a highly remarkable scent-scale. The lamina is very long,

very narrow, and exhibits a greatly expanded and strongly

cornuated base, which may be called " half-moon shaped." A
collection of these scales examined with a low power reminds

one forcibly of a cuneiform inscription thrown into confusion

— a kind of " printer's pie."

But perhaps the strangest form of scent-scale to be found

in this genus is that of L. huquetii, which is very large, of

nearly uniform breadth, but slightly narrower towards the

greatly blunted apex. The basal corners are slightly rounded,

but the whole aspect of the lamina is quadrangular. The

chitinous ribbing is very pronounced ; a slightly altered

arrangement along the central axis produces the effect of a

core for about the basal two-thirds of the scale. The fimbriae

are unusually short. In all these species of Leuceronia the

disc is large ; extremely so in L. buqitefii, least so in

L. thalassina. In L. argia, and to a less extent in L. pharis,

some of the ordinary scales have sharp basal prolongations,

giving them, with the footstalk, a three-pronged appearance.

It is observable that, as probably would have been guessed

from their general appearance, the species of the last two

groups that come nearest to each other in respect of their

scent-scales are Xepheroiiia avatar on the one hand, and

Leuceronia thalassina on the other. L. buquetii seems to be

the most divergent.

The two species of Eroiiia proper, viz. E. cleodora and

E. leda, present a different kind of plume-scale from the

preceding. In E. cleodora the lamina varies somewhat in

breadth, but is always U-shaped, with parallel sides and

rounded base. The fimbriae are rather short and tend to be

wavy ; they may apparently be bifid, and may anastomose.

In Eronia leda the lamina narrows gradually from base to

apex; the base is provided with lateral cornua more or less
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pronounced, and the fimbriae, like those of E. cleodora, are

wavy. The disc in both these species is remarkably small,

contrasting strongly with that in the two preceding groups.

Another point of difference is that in Eronia ]iroper the

scent-scales seem to be generally distributed, and not gathered

into definite spots.

In Madagascar there occurs a curious form, ^' Ptyehopteryx"

lucasii, the affinities of which are doubtful, though on the

whole it seems more nearly allied to the Eronia gvoxx]) than to

any other assemblage of Pierines. Its plume-scales, which

are very numerous, do not give much help towards determin-

ing its position, for they may be said to be unique. The

lamina is somewhat slug-shaped, expanding proximally. The

apex is blunt and the fimbriae short. The base ends in two

thin, sharp-pointed cornua, inclined towards one another in

the form of a V ; the points sometimes meet one another,

sometimes overlap. Between them the footstalk passes to a

large, clear, nearly circular disc. The scale by its general

outline, its blunt apex, short fimbriae and unusually large

disc, shows points of resemblance to that of Leuceronia

huquetii ; the latter, however, gives no indication of the sharp-

pointed, introverted basal cornua which form one of the

strangest features of this remarkable structure. The ordinary

scales are frequently spatulate, in which respect they bear

some resemblance to those of the African genus Pinacoj'iteryx,

but this correspondence, such as it is, is not borne out by other

characters of the two genera.

We come next to Euchloe, the genus of the Palaearctic and

American orange-tips. In some species the plume-scales

appear to be entirely absent ; I have found none, for example,

in E. scolymus, E. sara, and E. etiphenoides. In E. genutia,

E. pima, and E. evpheno they are scanty ; E. cardamines and

E. ausonia have them in fair numbers, while in E. creusa,

E. hellezina and E. helemia they are abundant. The scent-

scales of most of the species that possess them resemble each

other in general character. A marked feature that they have

in common is the small size of the accessory disc ; this is

especially noticeable in E. cardammes and E. helemia. In

some species the sides of the lamina are parallel or nearly so,
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in others they are laterally compressed and diverge distally,

in which case the lamina assumes a trumpet-shaped, or rather

perhap a goblet-shaped appearance. This is best seen in

Eucliloe creusa ; it is also liable to occur in E. hellezina and

E. belemia. The apex is often blunt and rounded ; this is

especially visible in E. creusa ; somewhat less so in E. pima,

genutia and cardamines. The base is usually rounded, but

may be noticeably squared, as in E. pima.

The scent-scales in Ev.chloe eupheno are pecviliar. The lamina

is long and narrow with a very slight bilateral compressioo.

The rounded apex is extremely blunt, and the base is tapering.

The fimbriae are short, abovit 12 in number, and seem to be

continued into the scale as chitinous bars ; there is no distinct

line of demarcation between fimbriae and lamina. The foot-

stalk is narrow ; the disc appears to be represented by a small

ladle-shaped dilatation close to the proximal end of the foot-

stalk, the actual termination of the latter being visible as

a slight projection from the disc. The conjecture may be

hazarded that this is a comparatively early and unspecialised

form of plume-scale, presenting points of resemblance to certain

hair-scales that occur in other Pierine groups where plume-

scales are not developed. Unique within the genus as at first

sight it appears to be, in its blunt apex, tapering base and

minute disc it is not greatly dissimilar from the corresponding

scale in E. creusa. I have indeed on one occasion obtained

from the latter species a long, trumpet-shaped scale which

came very near that of E. eupheno. It is, however, just possible

that this scale may not have really belonged to the specimen.

Why E. euphe^wides, which so closely resembles E. eupiheno,

should be apparently devoid altogether of these structures it

is hard to say ; but there are several parallel instances.

Zegris is perhaps scarcely worth separating from Euchloe.

In Z. eupheTue I find no scent-scales, unless certain Indian-

club shaped, pigmented scales, without either disc or fimbriae,

are to be taken as such. Z. olympia has a scale of the

Eucliloe pattern, with parallel sides, squared base and small

disc. The lamina is proportionately broad, and the fimbriae

are short.

The plume-scale of the remarkable Chilian orange-tip.
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Eroessa chilensis, belongs by its goblet-shaped lamina, with

rounded base and minute disc, to the Euchloe type. It is

perhaps most like the plume- scale of Euchloe creusa, but is

much larger than that of any Euchloe known to me.

The South American genus Hesperocharis is provided with

plume-scales which also in some respects resemble those of

Eitchloe. The laminae are U-shaped, with parallel sides and

a rounded base. The disc is small, in some species tending to

be triangular. The laminae show, however, little indication

of the goblet form seen in Eroessa and some species of Euchloe,

and they further differ from most species of the latter genus

in having a very sharp apex, which contrasts strongly with

the blunt and rounded distal margin seen in Euchloe genutia,

pima, cardamines, creusa, hellezi7ia and eupheno. They are

usually broad in proportion to their length, and vaiy in size

from species to species, H. marchalii and //. erota marking the

extremes among the species known to me, the former being

the largest. Alathania agasicles, so far as its scent-scales are

concerned, is a Hesperocharis.

Daptontbra, another South American genus, suggests by its

neuration and some other features a relationship with Belenois.

This suggestion, however, is not borne out by an examination

of the plume-scales. These in Daptonura are of an entirely

different type from that of Belenois, and indeed of nearly every

other genus of Pierines. They are abundant in all forms of

Daptonura, and are of the same character throughout the

genus, showing but little difference from species to species.

They are more like hairs than scales, being long and narrow,

generally club-shaped, and possessing no disc. They taper

gradually from the distal extremity towards the base, which

ends in a footstalk like that of an ordinary scale. The distal

extremity may be either (1) rounded, (2) truncate or slightly

excavated, or (3) two-lobed. The fimbriae are few and very

short ; in no case are they found at the centre of the distal

margin, but project only fi-om its sides, occasionally from one

side alone. The rounded end in (1), the truncated border or

slight concavity of (2) and tiie inter-lobular notch of (3) are

always free from them. No connection is traceable between

the fimbriae and tlie qhitiuQus framework of the scale. In
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D. leucantJie and D. lycimnia the fimbriae seem sometimes to

be connected inferiorly with the body of the scale by a trans-

parent triangular membrane. This recalls an appearance

occasionally to be seen in veritable hair-scales, which structures

the present scales also frequently resemble in being rather

heavily charged with pigment. That these curious organs are

really scent-scales is made probable by the fact that they are

confined to the male sex ; but they differ from every other

kind of plume-scale known to me in being found on the under

as well as the upper side of the wing of their possessor. In

this respect they conform to the condition that is often seen

in scales that are congregated into definite sexual brands or

patches, but is never to be observed, so far as I am aware, in

the normal plume-scale.

The African genus Pinacopteryx forms a very natural

assemblage ; in its neuration resembling Belenois, but diffei'ing

widely from that genus in respect of its plume-scales. These

are characterised by the expanded, usually rounded bases of

their laminae. In the West Coast species Pinacopteryx cebron

and P. falkensteinii, especially in the former, the lamina is

long and tapering and the base angulated. In P. falkensteinii

the disc is unusually large. The plume-scale of P. dixeii from

Toro is like that of P. falkensteinii, except that the disc is

very much smaller. The forms grouped together as P. jngea

and P. astarte, including Mr. Neave's striking series from N.E.

Ehodesia and the Congo, exhibit the same general character

of a long, nan'ow, tapering lamina with a more or less ex-

panded and rounded base, and moderate-sized disc. In P.

orhona from the "West Coast, and a specimen from Toro which

is probably to be identified with P. rubrobasalis, the base, still

rounded, is less expanded, and the lamina less tapering. P.

vidua has a distinctive scale somewhat of the pigea type, but

much shorter and rather broader in proportion-. The scent-

scale in P. sjnlleri is also of the piyea type, but with a more

expanded base, which shows a tendency to angulation. These

structures do not shai'e in the yellow pigmentation of the

ordinary scales of this species. A well-defined section of

Pinacopteryx is formed by P. doxo, P. simana, P. charina and

P. liliana. The base in tliese forms is expanded, as in all
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other species of the genus, but the expansion is abrupt and

the sides of the Lamina distal to it are paralleL The shape

suggested by the himina in the fii'st three species is that of a

chemist's combustion-tube, short and broad in P. doxo, longer

and narrower in the other two. The plume-scale of P. liliana

is qviite distinctive, and one of the most curious known to me.

The basal expansion is very large and well-rounded, the base

itself being usually flattened. The appearance suggested by

the outline of the lamina is that of the thin glass flasks used

in chemical laboratories. The long axis of the lamina, how-

ever, is not straight, but obtuse-angled. This gives the neck

of the flask a decided list. At the junction of the neck with

the body of the flask is a very conspicuous granular area, oval

in shape, dark by transmitted light, and showing a compara-

tively transparent, roughly circular patch in the middle. The

apex of the lamina is sharp. The disc is large, figure-of-eight

shaped, and exhibits a clear, round or oval area, which appears

to mark the point of attachment of the footstalk. The latter

is sharply bent. A small bright point which is usually visible

in connection with the clear discal area just mentioned may
be an orifice, or may possibly indicate the actual termination

of the footstalk. The ordinary scales in Pinacopterijx are very

frequently spatulate.

The next genus, Peleuols, has its metropolis in Africa, but

outlying forms occur in Southern Asia, the Malayan Islands,

and even as far eastward as Fiji. One species stands quite

apart from the rest in virtue of the very remarkable character

of its plume-scale, which may really be called unique. This

is Belenois gidica. Tlie lamina in this species is slug-shaped,

somewhat broader towards the base. The distal and proximal

borders are both rounded, the former more so than the latter.

The fimbriae appear to be represented by four or five minute

tubercles on the distal border or apex ; the footstalk is long,

and the disc, in marked contrast to the rest of the genus,

very small. The lamina shows a curious sculptviring, looking

like a series of short grooves arranged iu longitudinal rows.

These may possibly be orifices, compensating for the apparent

absence of fimbriae ; their appearance is somewhat suggestive

of the markings on the " battledore scales " of Lycaenids.
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Another very remarkable scent-scale is that of the Mada-

gascar species, Belenois antsianaka. This is very large ; the

lamina is somewhat hastate, the sides being convex near the

expanded base, concave near the apex. The base shows a

tendency towards cornuation, the apex is sharp. The axis of

the lamina is occupied by a " core," a mesial streak of the same

translucence as the bulk of the scale, with an opaque granular

streak on each side of it. At the base of the apical triangle

the translucent streak disappears, and the lateral streaks

become merged in an opaque granular round or oval mass

occupying about half the breadth of the scale at this situation.

The chitinous ribbing of the lamina is veiy prominent ; it

somewhat resembles the condition o1)taining in Mylothris.

The fimbriae are slightly waved near their attachment. The

disc is large ; it is chestnut-shaped, and looks dark under

ti-unsmitted light.

A scule of somewhat similar character, but much smaller,

and without the central " core," is met with in Belenois icmthe

from the West Coast, and B. solilucis from the Nyanza region.

Modifications of the same type occur in B. helcida, B. hedyle,

B. calypso and B. dentigera. In these the latei-al compression,

though present, is much less evident ; the chitinous ribbing is

in B. hedyle especially well-defined, and the lamina in this and

some otlier species tends to be carved about the vertical axis

like the blade of a gardener's trowel. The fimbriae in

B. hedyle, B. ianthe and B. solilucis have an S-shaped curve,

which may be compared to that of a swan's neck. In

B. calypso they appear as if arising from a fenestrated border

instead of an entire margin. The lamina in B. thysa is rather

long in proportion to its breadth, and the sides a,re parallel.

The scent-scales of B. grandidieri and B. zochalia are smaller

than the preceding, but otherwise not dissimilar. The lamina

in the latter species is often slightly unsymraetrical. In

Belenois severiria the sides of the lamina are nearly parallel

and the base somewhat angular. The apex is sharper in

specimens from the West Coast than in those from East

Africa. In Indian specimens of B. mesentina the lamina is

broad and the apex acute ; African specimens generally have

the lamina longer and narrower. The plume-scales of B. java,
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B. teutonia and B.peristhene are of the mesenthia type, those of

B. clarissa tend to be laterally compressed and somewhat

tapering. The disc in all species of Belenois except B. gidica

is large, chestnut-shaped and opaque by transmitted light. It

is apparently filled with a closely-packed convoluted chitinous

tube.

No plume-scales are discoverable in the genus Prioneris.

This was noticed many years ago by Watson, and is commented

on by Wallace in his valuable paper on the Eastern Pierinae.

In the great Oriental and Australian genus Delias we come

to an entirely different kind of scent-scale from those already

dealt with. The lamina is usually large, and more or less

tapering towards the distal extremity. The base is generally

rounded, and the apex filiform, having, with the fimbriae, a

really plume-like appearance. The sculpturing of the lamina

with a moderately high power looks granular ; in several

species, notably D. harjjolyce, D. gahia and D. agostina, the

granular arrangement is modified along the course of the axis,

giving the idea of a central coi^e. This may be well-defined, as

in the first of the species named, or diffused as in D. aganippe.

The lamina may be called kite-shaped in D. pyramus, D. nini(,s,

D. egialea and other members of the pyramus group
;
pyriform

in D. agostina ; tadpole-shaped in D. belladonna. In the

helisama section the lamina resembles an Indian club re-

versed ; that of D. indistincta, from its nearly squared base,

is like an elongated champagne-bottle ; and similar contours

are shown by D. nysa, D. tnomea, the aganippe and isse groups.

The scent-scales in these species are mostly very long, in

correspondence with the ordinary scales of the wing. They

are often abundant, occasionally even seeming to outnumber

the ordinary scales, and in common with these latter are, as

a rule, easily detached. The disc is usually large, frequently

kidney-shaped, and often with the internal chitinous

structure especially well-marked. In D. momea it is exception-

ally small ; in D. aruna it is cocked-hat shaped. In the

pyraimis group there is generally a sharpish median proximal

pr-ojection. The scales are long in the helisama and aganippe^

comparatively short in the isse assemblage. The pyramus

section in this respect is intermediate.
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There is an important group of Delias, consisting of D. mysis,

I), argenthona, D. caeneus, and D. eucharis with the geo-

graphical forms D. stolUi, hierte and hyjxirete, which is marked

off from the rest of the genus no less by the character of its

plume-scales than by its obvious aspect. The laminae in these

species possess the common character of a triangle with elon-

gated apex, so that their outline may be compared to that of

an inverted funnel or trumpet. In D. argentliona and D.

hyparete, the lamina, fi*om its expanded and rounded base,

may perhaps more aptly be termed decanter-shaped. The

apex in these species, though narrow, is blunt, and not filiform

as in the majority of the species of Delias. It is often later-

ally bent, and may be slightly twisted. The jfimbi'iae, which

are rather short, are termino-lateral. The scent-scales in all

this group are very much smaller than those of most other

members of the genus ; the discs are large in proportion,

generally rounded, and in some species, notably D. caeneus,

well-displayed in consequence of the straightness of the

footstalk.

As regards their scent-scales, Delias nigrina and D. ornytion

are in some ways transitional between the eucharis group and

the rest of the genus. Like the former, they have a triangular

lamina with a prolonged apex ; this, however, is acute though

not filiform. The lamina is much larger than in the eticharis

section, but still below the average size of the genus. A
curious feature in D. ornytion is the frequent presence, on

one lobe only of the somewhat cordate base, of a sharp spur

looking like a rudimentary form of such a spine as occurs in

" Ptychojyteryx " lucasii.

It is perhaps worth noticing that when I was investigating

the genus Delias from the point of view of colour-patterns, I

was inclined to consider D. nigrina as a term in the series

leading through D. Juupalyce up to D. agani2)2)e. The evidence

of the scent-scales, without conti-adicting this, seems to in-

dicate an approach on the part of D. nigrina to the eucharis

group, as well as to that with which I formerly associated it

;

and seems also to show that its alBnity with D. ornytion is

closer still.

Next on our list comes the neotropical genus Fereute. The
PROC. ENT. see. LOND., V. 1909. H
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Scent-scales of this assemblage aie very remarkable. There

is a sti"ong family resemblance between them, though the

species are easily distinguished. The plume-scale of Fereute

charops is a fair representative of the genus. The sides of

the lamina in this species are parallel or with a very slight

lateral compression, expanding somewhat towards the base.

The apex is blunt and the fimbriae narrow. The most curious

feature in the scale is the prolongation of the base into two

long tapering cornua, which are often bent like a pair of

mammalian hind-legs. The long, narrow lamina with its

cornuated base strongly suggests the egg-case of a skate,

commonly known as the "mermaid's purse."

The plume-scale of Pereute swainsonii is very like that of

/*. charojos, but the basal processes or cornua are still longer

and as a rule more wavy and divergent. The scale in P.

callinice has the same general character, but the lamina is

broader at the base and the apical region is compai-atively

narrow. The apex itself is blunt, and occasionally twisted.

In Pereute leucodrosime the base is still broader and the

lamina tapers more gradually. In other respects there is a

close i-esemblance to J\ callinice.

It is curious that P. antodyca, which is superficially so

much like P. swaitisonii, has a very different kind of scent-

scale. The lamina is ovoidal, broader towards the base. The

chitinous framework is very distinct, somewhat like that to

be found in the genus Mylothris. The apex is blunt ; the

fimbriae short, often wavy or twisted. The base, instead of

being furnished with long tapering processes as in P. swain-

sonii and other species of the genus, is prolonged into short

cornua shaped like claws or talons. In Pereute callinira we

get a form intermediate between P. antodyca and P. callinice
;

the laminae, which vary somewhat both in length and breadth,

have sides more nearly parallel than in P. callinice, but still

showing a distinct basal expansion. A curious point in this

species is the almost invariable asymmetry of the cornua, one

being short and claw-shaped, the other generally longer and

often angulated, as commonly in P. sivainsunii. This species

also possesses peculiar scales shaped like an Indian club.

The disc in Pereute is moderate in size, that of /*. antodyca



( cxv )

being tlio largest. Irs form varies somewliat according to the

species. The footstalk is uniformly narrow.

Leodonta, which resembles Pereute in neuration, presents us

with scent-scales of a similar type to those of that genus. The

laminae are, however, shoiter, and also broader in proportion.

The base is cornuated, but the basal processes ai-e generally

less elongated than in the preceding genus. The base is

usually asymmetrical, as in Pereute callinira. This is least

marked in L. zenobia, but even in this species one cornu

tends to be blunt and the other sharp. The footstalk in

Leodonta is thin and the disc moderate in size ; both of which

features are also characteristic of Pereute.

Still keeping to tlie Neotropical Iiegion, we come next to

the extensive genus Cafasticta. Here again, together with

specific differences, we meet with considerable family re-

semblance. The lamina in C. corcyra, C. pieridoides and

C. toed resembles that of Leodonta in liaving the base more

or less asymmetrically cornuated. In the two former species

the likeness to Leodonta zenohia is increased by the slight

convexity of the laminal sides. The genus is characterised

throughout by the comparative thickness of the footstalk
;

this is a point of distinction from both Leodonta and Pereute.

Another characteristic feature, frequent though not universal,

is the extreme breadth of the lamina as compared with its

length. Among the species known to me, this is best seen in

Catasticta Jlisa and G. hithijs ; it is also marked in C. bryson

and C. hegemon. The lamina in the latter is peculiar. In

shape it is like a very broad arrow-head, the barbs being

represented by short, blunt cornua. The sides are strongly

convex, almost angular ; the fimbriae, long and straight, are

set on about the distal two-thirds of the nearly straight line

which runs from the point of greatest convexity up to the

apex. There is no angle, such as exists in nearly every othei

kind of plume-scale, marking the point at which the fimbriae

begin. The lamina in C. colla is somewhat similar, but less

broad and more regularly cordate. In most of the species of

Catasticta the base is right-angled ; it is often slightly bilobed
;

seldom rounded off, though this occurs in Cafasticta theresa,

C. manro, and one or two othei'S. The sides are nearly always

H 2
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parallel ; they may diverge slightly towards the distal margin,

as in C. demene, C. shamnus, C. semiramh and C. rhrysolopha.

Rarely they show a slight distal convergence, as in C. tomyris

and sometimes in C. ron'ijra. The lamina in C. manco is

heavily pigmented.

Two points with regard to the fimbriae in this genus remain

to be noted. In C. ffisa, and to a somewhat less degree in

C. 2)hilone, these distal structures have a beaded appearance,

as if furnished with a row of orifices, or perhaps with a

scalariform framewoik. In C. corcyra they are sometimes

plainly bifid, but in (/. clirysolo'pha they are arranged in

groups, each group with a common stem.

It would not, I think, be surprising if the scent-scales in

Euterpe were like those in the three preceding genera. As a

matter of fact they are very different. The lamina in all

species of Euterjje is long and narrow, the distal border is

straight or very slightly convex, the sides taper more or less

gradually into a, comparatively stout footstalk, which opens

proximally into a moderate-sized disc. Slight specific differ-

ences are present ; in E. approximata the sides of the lamina

are nearly parallel, in E. critias and E. rosacea there is slight

lateral compression, in E. tereas the lamina tapers gradually

into the footstalk, the base being scarcely marked. In

E. negrina the fimbriae are very short, perhaps barely separ-

ated ; in E. rosacea they are longer than in the rest of the

genus. There are some indications of an unequal distribution

of scent-scales in at least one species of Euterpe, viz. E. critias,

but I have not at present come upon anything in these species

deserving to be called a sex-brand.

The plume-scales in Leptopliohia, another neotropical genus,

form a very natural group, chiefly chai'acterised by the

minuteness of the accessory disc. This takes throughout the

genus the form of a hardly perceptible expansion of the

footstalk ; a proximal orifice is apparent in some of the

species, e. g. L. sernicaesia and L. ienuicornis. In Lej)topJiohia

penthica the plume-scales appear to be scanty in the white

area of the wing, and abundant in the black. This may also

be the case with other species of the genus. The laminae are

rather long in proportion to their breadth, though much less
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so than in Euterpe. The apex is usually rather sharp, especi-

ally so in L. eleone, L. tovaria, L. semicaesia, L. tenuicornis

and L. caesia. The sides as a rule are nearly parallel ; there

is slight lateral compression in L. eleone ; in L. aripa and

L. tovaria the sides converge slightly towards the apex ; in

L. tenuicornis they diverge slightly towards the base. The
fimbriae are fairly long, in L. j^enthica they appear to be

unusually broad. The base is well rounded in L. erinna,

L. eleone, L. semicaesia and L. ciuerea ; it is slightly cornviated

in L. tovaria, L. penthica and L. tenidcornis. The lamina of

L. caesia is somewhat exceptional in the genus, a little recall-

ing some of those in Catasticta. It is triangular, the sides

converging towards the apex, which is acute. The base is

prolonged into distinct cornua, which may be sharp and

almost claAv-shaped. The disc, however, is thoroughly char-

acteristic of Leptophobia, bearing no resemblance to that of

the former genus.

The group of neotropical butterflies to which Dr. Butler

restricts the generic name Pieris, and which is known to some

other authors as Ferrhyh-is, falls apart, so far as its scent-

scales are concerned, into two very distinct sections. The first

of these consists of species allied to Pieris calydonia, such

as P. viardi, P. locusta and P. pylotis. The second comprises

what may be called the P. huniae group, including P. plialoe

and P. sevata, as well as one or two forms at present unnamed.

In the former division the plume-scales are not unlike those

of Leptophobia, being moderate in size, with sides more or less

parallel. They can, however, be at once distinguished from

those of Leptophobia by the appeai-ance of the disc, which

instead of being represented merely by a slight proximal swell-

ing of the footstalk, is a definite sti-ucture generally oval or

circular in outline, and attaining in P. pylotis considerable

relative dimensions. The sides of the lamina converge

slightly towards the apex in Pieris locusta and P. apicalis

;

in Pieris tithoreides, P. calydonia and P. deniophile they show

a slight distal divergence. The base is rounded in P. viardi,

P. deino'pliile and P. ccdydonia, squared or angulated in

P. tithoreides, P. mandela, P. marana and P. pjylotis ; P.

locusta and P. ajncalis possess rudimentary basal cornua. In
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r. viardi, pt/loiis aud apicalis the fimbriae are unusually long.

The disc in several of the species has an evident proximal

orifice; this in P. apicalis is exceptionally distinct, and is

furnished with a chitinous rim. Some of the ordinary scales

in P. marana are peculiar, being shaped somewhat like a

green fig, and heavily loaded with pigment.

In Pieris p)hileta, more generally known as P. vionuste, the

scent-scales are numerous. They are much like those of

P. tithoreides and P. demopkile, but larger. The base is

rounded and somewhat narrowed ; the sides diverge towards

the apex, which is sharp. The disc is small, triangular, and

possesses an evident aperture. The fimbriae are rather long,

straight and distinct.

Coming now to what I have called the second section of

Pieris, we find plume-scales of a very different type from those

just described. The laminae are exceedingly long and narrow,

with a more or less rounded base. The apex is seldom quite

so filamentous as in many species of Delias, but the general

contour and to a great extent the sculpturing of the lamina is

strongly reminiscent of that genus. A well-marked point of

difference, however, exists in the disc, which in this section of

Pieris is extremely small. A conspicuous peculiarity of the

assemblage now under notice is the localised distribution of

the scent-scales on the surface of the wing. If the male of

one of these butterflies, say P. phaloe or P. huniae, be ex-

amined, it Avill be seen, as has indeed been pointed out by

Dr. Butler, that the upper surface of both fore- and hind-

wing is divided between a smooth and a mealy or rough-

ened area, the difference of texture between the two being

on a naked-eye view very like that which is apparent on the

wings of male individuals of the genera Catopsilia and Calli-

dryas. In these species of Pieris, however, the roughened area,

instead of constituting a kind of border to the wings, occurs in

the form of streaks which follow more or less closely the

cov;rse of the nervures, ending in a tapering extremity as the

margin of the wing is approached or reached. These rough-

ened or mealy streaks, which are easily visible to the naked eye,

mark the situations where the plume-scales are to be found.

Here these structures, which ai e very easily detached, are so
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abundant as frequently to outnumber the scales of the ordinary

kind.

In most if not all of the species of this section, the plume-

scales are somewhat variable in size and shape, according to

their situation ; but all are very long and narrow. Scent-

scales from the forewing of Pieris j^haloe have the lamina

tapering gradually from the base for about three-quarters of

the distance from base to apex ; the sides for the last quarter

run nearly parallel. The base is rounded, the apex very nar-

row and acute. The laminae of scales from the hindwing tend

to be shorter and broader, but retain the same general charac-

ter as those from the forewing. In some, the base tends to

squareness, and the sides taper i;niformly nearly up to the

apex. The ordinary scales are also long ; especially those from

the forewing. They show what is a very common if not iini-

versal character in the subfamily ; viz. that the distal margin

tends to be indented in scales from the upper side of the fore-

wing ; smooth in those from the vinderside of the forewing and

both surfaces of the hindwing.

The scales in P. ausin are scarcely to be distinguished from

those of P. plialoe ; in P. sevata they are somewhat shorter and

smaller. In P. huniae again, the plume-scales are extremely

abundant, far outnumbering, in their special situation, the

ordinary scales of the wing. They resemble the scales in P.

phaloe, and, like them, vary somewhat according to the part

of the wing from which they ai-e taken. They can, however, be

distinguished from those of that species by the fact that the

laminae taper more gradually from base to apex, not showing

an attenuated distal portion with sides almost parallel. A
species of Pieris from Lower California hitherto undescribed,

presents us with the longest plume-scale, except those of two

or three species of Hwpliina, that 1 have ever yet met with.

It tapers gradually from base to apex just like the similar

structure in P. huniae, from which in fact it only differs by its

extraordinary length and narrowness. As in other species of

this section, the base is rounded and the disc minute. The

mealy streaks of the forewing are richly provided with these

remarkable scales ; the hindwing, which has no mealy areas, is

devoid of them or at least only scantily furnished. The species
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which comes nearest to the form just mentioned is apparently

Fiei'is josepha. I have been unable to examine the scent-scales

of the latter insect, as the specimens at my command are all

females. A form of Pieris, also undescribed, brought by Dr.

G. B. Longstaft" from Venezuela, belongs to the present section.

Like P. huniae and others, it has conspicuous mealy streaks,

well-developed on the forewing, and less extensive on the hind-

wing.

Pieris plvileta, otherwise P. monuste, shows by its scent-

scales no resemblance whatever to the last-mentioned section.

On the other hand, its affinity with the first section of the

genus, as already stated, appears to be very close. The plume-

scale, but for its larger size, might almost be taken for that

of P. tithoreides or P. demophile.

We now come to a group of neotropical species, which on

account of their similar venation were ranked by Mr. Butler

along with the African species agatliina, chloris, etc., in the

genus Mylothris. As already mentioned, I had for a long

time suspected that the evidence of the venation was in this

instance deceptive, and that there was no close affinity between

^^ Mylothris ^^ fyrrha, malenka, etc., and the old-world forms

with which they had been associated. Mr. Trimen had ex-

pressed a similar opinion, though I was not aware of this at

the time. From these considerations, the examination of the

scent-scales became especially interesting. Their testimony

was clear ; the scent-scales of the neotropical species men-

tioned belong to an entirely different type from that of the

African genus Mylothris. On the other hand, they are by no

means unlike the corresponding structures in what I have

called the first section of Pieris, and in one or two points show

a resemblance to Catastiota. If we depended on the evidence

of the scent-scales alone, we should unhesitatingly vaxik 2'>yrrha

and its associated species with Pieris locusta, mandela, apicalis

and demophile.

The plume-scales in M. pyrrha itself are rather scanty. The

lamina is somewhat exceptional in being lance-headed, the

sides showing a regular curve instead of an angle. The con-

dition is a little like that seen in Catasticta hegenion and G.

colla, but the scale is not nearly so broad as in those species.
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The base is squared and the apex sharp. In M. malenka also

the scent-scales are scanty. They are like those of M. jyy^rha,

but nari-ower in proportion. The apex is still sharper, and

makes a distinct angle with each side of the lamina. The

disc, which is somewhat smaller in proportion than that of

M. pyrrha, has an evident proximal aperture.

In M. lorena and M. lypera the scent-scales are fairly

numerous. They are of the P. calydonia and P. dei)wphile

type. The sides of the lamina in 31. lo7-ena diverge slightly

towards the distal border ; the disc is moderate in size, round-

ish or oval. Among these scales I have found one specimen

of a scale presenting a vexy different appearance. It is large,

long and narrow, the proximal two-thirds tapering gradually

into a short, wide footstalk, which ends in a small oval disc.

The distal border of the lamina is very slightly convex, and

the fimbriae are rather short. The scale has very much the

appearance of a Euterpe plumule, though the lamina is larger

and the disc smaller than in any species of that genus known

to me. As in all cases of scales unique among their sur-

roundings, the doubt arises as to whether it really belongs to

the specimen from which it was taken, or whether it has acci-

dentally found its way there from an extraneous source of

origin. M. lypera has a scale like that of M. lorena, but with

the lamina shorter and squarer. The sides are nearly parallel

and the fimbriae long and wavy. The scales seem to vary

somewhat in breadth. One scale has been observed which is

vei-y much larger tban the usual form ; the sides of the lamina

diverge widely from a narrow and somewhat squared base,

the distal border is segmental, not angulated, and the fim-

briae are much as in the usual form, being long, thick and

wavy.

The scent-scales of the African, or true Mijlothris, are like

one another, but like nothing else in the world except perhaps

a dice-box or a lady's corset. The lamina in every species

shows lateral compression ; this is specially well-marked in

M. poppea, M. phileris and 3f. agathina ; less so in M. jacJcsoni.

The proximal half of the lamina contains about twelve to

fourteen prominent chitinous ribs, roughly parallel, and con-

nected latex^ally with one another by cross-pieces, the whole
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forming an irregular reticulum. The central ribs, generally to

the number of six, are prolonged through the median consti-ic-

tion of the lamina into the distal portion, where they diverge,

afterwards converging slightly towards the distal extremity of

the lamina. These chitinous ribs are connected by means of a

clear interstitial membrane, which in the distal poi-tion is not

interrupted by cross-pieces or other visible structure. The

extreme tips of the ribs are free. The disc is clear, usually

triangular and apparently bilobed.

It is not easy to bring the structure of these remarkable

bodies into relation with that of the usual type of plume-

scale. It may however be plausibly conjectured that the

chitinous ribs, though comparatively few in number, and

somewhat irregular in disposition, are homologous with the

similar structures to be observed more or less distinctly in the

scent-scales of many other genera. The distal portions of the

ribs, or their free extremities, may conceivably cori'espoiid

more or less exactly with the fimbriae of the ordinary plume-

scale, which in many cases appear to be simple prolongations

of the intra-laminar libs. It is worthy of note that among

the ordinary scales of most, perhaps all, of the species of

African Mylothris, some occur of a peculiar shape ; being

nearly rectangular and provided with sharp proximal

spines. These peculiar scales often exhibit a row of distal

projections, caused by protrusion of the ribs beyond the

general border of the scale. So far as my observations extend,

these scales are confined to the male sex. They certainly

suggest comparison with the curiously specialised scent-scales

of the genus.

With regard to specific differences within the limits of the

genus, there is not much to be said. The median constriction

of the lamina is very slight in M. jacksoni, less slight in

J/, bernice and M. rubricosta, moderate in M. chloris and

M. 7'uppellii, and strongly marked in Jil. agathina, M.

pldleris and M. ^^oppea. The base in all the forms is angular

rather than rounded ; in those species where the constriction

is best marked, the proximal portion of the lamina is broad-

ened at the base. J/, pojipea may have indications of basal

cornua, The ribs in some species are beaded ; this is very
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evidently the case iu J/, jacksoni, and may also be seen in J/.

riippellii and M. agathina. The lateral connections between

the ribs in the proximal part of the scale are especially prom-

inent in M. jacksoni. In M. t-ubricosta the ribs of the distal

part, after their original divergence, appear to converge and

then again to separate slightly ; the interstitial membrane

ceasing at the point of nearest approach. The disc, which

preserves the same bilobed character throvighout the genus, is

large in M. chloris and 31. agathina, moderate in M. riippellii

and M. phileris, small in M. bernice, M. rubricosta, M. poppea

and M. jacksoni. The scent-scales from one of the transitional

forms between M. chloris and M. agathina, bear a closer

resemblance to the latter -than to the former. Two specimens

of " M. poppea" show differences in the form of the lamina,

one having definite cornua and a less strongly-marked median

constriction. Both are from Lower Nigeria. A feature

especially well seen in Mylothris is the convergence of the ribs

of the scent-scales proximally towards the footstalk, pre-

sumably to take up the odoriferous substance conveyed by the

latter. In scales of the ordinary type, the ribs take through-

out a nearly parallel course, with little or no refei-ence to the

footstalk. This applies to all genera.

In the genus Elodina I have so far failed to find scent-

scales. In the species of Nychitona from Africa I have been

equally vmsuccessful, though I have examined many specimens

of the different forms to be found in that continent. After

this experience, I scarcely expected the Asiatic Nychitona to

yield any positive result ; however, on examining a preparation

taken from a specimen of Nychitona xiphia captured at

Singapore, I was agreeably surprised to find numerous plume-

scales of a form different from any that I had previously met

with. The lamina of these structures is shaped like the blade

of a mason's or bricklaj^er's trowel ; the apex is sharp and the

base rounded. The fimbriae are rather long and distinct, the

footstalk straight, the disc cylindrical with a proximal orifice.

The Hope Collection possesses a co-type of the large

Nychitona captured by Wallace in Celebes, and described by

him as Pontia dione. Scent-.scales from this specimen are of

the same general character as those of N, xiphia, but the
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lamina is much broader. The fimbriae ai'e rather long and

distinct ; the footstalk is straight, terminating in a cylindrical

disc with a minute pi"oximal orifice. The base of the lamina

is rounded ; almost semicircular. The scent-scales in this

specimen are not numerous.

We now come to the large group of Pierines in which the

anal valves of the male are furnished with a conspicuous tuft

of hairs. This peculiarity was first brought into notice by

Mr. A. E,, Wallace, who founded upon it his genus Tachyris.

At the present time it has been found convenient to sub-

divide Wallace's genus ; and the generic or subgeneric names

GliUophrissa, Phrissitra, Appias, Saletara, Hyposcritia, and

Catophaga, in addition to Tachyris, are all in use. It may be

doubted whether each of these sections, though the arrange-

ment is serviceable in practice, forms a perfectly natural

group ; I much question, for example, whether there is any

good distinction between Glutophrissa and many species of

Phrissura ; while two or three forms of the latter genus appear

to stand apart from the rest. Tachyris again, even as at

present restricted, is not homogeneous; the ceJestina group

being somewhat sharply marked off from that assemblage of

species that centres round Tachyris hippo.

The genus or subgenus Glutophrissa is common to Africa

and South America with the West Indies ; Phrissura is

African and Oriental ; the remaining genera are Oriental and

Australian. Glutophrissa in America consists of several sub-

species or local races which may all be ranked under the

general head of G. drusilla. Similarly, the African species,

Glutophrissa saba, occurs under somewhat different forms in

different parts of the Ethiopian province, including Madagascar.

In Glidophrissa drusilla from Guatemala the scent-scales are

numerous. The sides of the lamina are parallel ; the apex

moderately sharp ; the base rounded at the corners. The

fimbriae are distinct ; the footstalk often bent ; the disc some-

what elongated and furnished with an orifice. In a specimen

from Brazil, the lamina is generally a little longer in propor-

tion to its breadth than in the individual just described from

Central America.

In Glutophrissa <aha the scent-scales are much like those
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of the American species. The lamina, however, is broader in

proportion and the apex somewhat blunter*. The base is less

rounded, and has a well-marked clear area. The fimbriae,

somewhat shorter than in G. drusUla, are distinct ; the disc

moderate in size and cylindrical.

The plumules of Phrissura lasti, which are numerous, are

much like those of Glutojyhrissa. The lamina is longer in

proportion than in G. saba, bearing in this respect a greater

resemblance to the American species. The disc, as in the forms

above described, is moderate in size and cylindrical.

Phrissura sylvia has fairly numerous scent- scales. They are

not unlike those of P. lasti, but broader in proportion. The

fimbriae show a lyriform arrangement at the apex of the

lamina ; this is also visible in P. lasti, to some extent in

G. saba, and occasionally in G. drusilla.

The scent-scales in Phrissura phaola and P. nagare are of a

somewhat different character from those in the rest of the

genus. In P. 'phaola they vary a little in breadth, but are

always slightly goblet-shaped ; with the base rounded, the

sides diverging slightly towards the distal aspect, and a well-

defined clear area at the base. The fimbriae are very short

;

the footstalk is usually bent ; the disc is large and oval,

showing often a distinct proximal aperture.

Phrissura nagare has plumules like the last, but generally

broader. The base of the lamina is less rounded and some-

what tapering ; the basal clear area is less well-defined. The

sides, as before, diverge distally ; the fimbriae are not quite

so short. The disc is large, and may be oval or spheroidal.

Phrissura aegis from the Philippines presents us with a

scent-scale having a long, narrow lamina, with slight lateral

compression and rounded base. There is a well-defined clear

basal area ; the fimbriae are long, the disc small and oval.

The scale is not much like that of an African Phrissura, but

rather recalls that of a Tachyris of the hiypo group.

In Ap'pias libythea the sides of the lamina are nearly parallel

;

the base almost squared, or with a slight indication of cornua.

The disc is oval, moderately large, and generally shows a very

distinct orifice, not always terminal. The lamina in Appias

zelmira is a little shorter and broader than in its congener.
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Tlie sides are slightly conv^ex, usually converging towards the

apex, which is sharp. The fimbriae are rather short ; the base

has its angles slightly rounded off. The disc is spheroidal or

chestnut shaped.

In both species of Saletara the scent-scales are numerous.

They are small ; in S. panda markedly smaller than the

ordinary scales. The laminae in S. liheria are somewhat

variable in length and breadth ; they are usually constricted

in the middle, and are occasionally goblet-shaped. The fimbriae

are distinct ; the base well rounded ; the disc small, narrowly

conical, and proximally truncated. S. -panda has plumules

similai^ly variable in shape ; like the last they show a

median constriction and a well-rounded base. The disc ngain

is small, almost linear, and presents a similar proximal

truncation.

We now come to a group of these brush-tailed Fieri nes, the

members of which possess certain obviovis characters in com-

mon. This is the group to which Mr. Wallace's original

generic name of Tachyris is still applied. It appears to fall

into two sections, the first of which consists of Tachyris celes-

tina, Clementina, placidia, zarinda and nero. The mutual

aflSnity of these forms is borne ovit on an examination of their

scent-scales, as regards both their structure and their dis-

tribution. The most noticeable characteristic of the assem-

blage from this point of view is the large size and usually

pyriform outline of the disc. Another remarkable feature is

the difference in the shape and size of the scale, and in the

relative proportion of its sevei'al parts, according to the region

of the wing from which it comes.

Thus, on the forewing of Tachyris celestina $, the plume-

scales, which are not numerous, somewhat resemble those of

Aj^yias lihythea, having the sides parallel or with a verv

slight distal convergence ; the fimbriae straight and rather

short; the base squared, with a bare indication of cornua.

The disc is moderate in size and pear-shaped. But if the

hindwing be carefully examined, a patch will be observed

about half-way along the inner margin, which is distinguished

by its paler colour from the general blue tint of the upper

surface. This patch is practically a " sex-brand.'" It contains
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in great abniulance plume-scales of a very different character

from those sparsely distributed over the forewing. These

" brand-scales," as they may be called, have a lamina which is

sagittate or hastate, the sides converging regularly from base

to apex. The laminae vary somewhat in length and breadth,

but the apex is always sharp and the basal corniia distinct.

The fimbriae are rather short, generally straight, but with a

sharp curve near the distal termination. These laminae are

considerably larger than those of the forewing, but the most

remarkable thing about the brand-scales is the enormous size,

both relative and absolute, of the accessory disc. This is

sometimes quite half the size of the lamina itself ; it is pear-

shaped, occasionally with a distinct narrow pi-oximal prolonga-

tion. There is an evident proximal aperture, and the

internal chitinous tubing is distinct. The footstalk is straight

and rather wide, A feature to be found, as above noted, in

very many species, is here well-marked ; viz. that the ordinary

scales from the forewing tend to be dentated distally, whereas

in those from the hindwing the distal margin is usually

smooth.

In Tachyris clemetitina there is less difference than in the

preceding species between the scales of the sex-brand and

those of the general surface. The latter on the forewing are

scanty ; lai^ger than the corresponding scales in T. celestina
;

the lamina is cordate, with sides curving convexly from base to

apex ; the apex is sharp ; the base has no distinct cornua ; the

moderately large disc is provided with a j'foximal aperture.

T. Clementina possesses a sex-brand on the hindwing like that

of T. celestina. The plumules in this situation are abundant,

the laminae are cordate, with the apex prolonged and verv

sharp. The basal cornua are strongly developed ; the disc is

large, pyriform, with proximal aperture. Under a low power
and by transmitted light the disc looks dark in comparison

with the lamina ; this is probably due to its well-marked

internal system of chitinous tubing.

The forewing of Tachyris jdacidia contains numerous scent-

scales ; these are large, subcordate and broad. The cornua

are remarkable, being very long and tapering ; they are often

waved, and are turned inwards so as almost or quite to meet
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each other, and frequently to o1)Scuie tlie disc. This is large

and chestnut-shaped. A similar brand to that seen in

T. celestina and 1\ Clementina exists in Tachyris placidia, but

in this case it is dark instead of pale. The plume-scales here

are again numerous, and not luilike those of T. celestina from

the corresponding situation. They are sagittate, tapering

from base to apex ; the cornua are here far less marked than

in the scales from the forewing—a quite exceptional arrange-

ment. The disc is very large, with an evident internal

chitinous tubing ; it is pyriform or flask-shaped with proximal

aperture. The fimbriation is sometimes unsymmetrical, beiug

continvied further down from the apex on one side than on the

other.

Tachyris zarinda possesses on its forewing an array of scent-

scales somewhat resembling those of T. celestina ; and, like them,

not very numerous. The laminae are somewhat broader than in

that species ; the sides show a very slight distal convergence

;

the base is nearly square, and the disc is moderate in size,

oval or triangular. There is no very evident scent-patch on

the hindwings ; but scales from the position occupied by the

patch in other species of Tachyris have laminae that are cordate

with a sharp apex, like those of T. celestina and other forms

just described. They are, however, generally broader and

show less indication of cornua. The disc is large, though not

so large as in the preceding species ; it is chestnut-shaped, has

a slight proximal projection, and usually a very distinct

proximal orifice.

In Tachyris nero there is less diiference between the scent-

scales of fore- and hindwing than we find in the allied forms

above mentioned. The scales from the forewing are like

those of T. zarinda, but their laminae have parallel sides and

rounded bases. The apex is less shai-p than in T. zarinda,

and the disc is smaller. Scent-scales in the situation of the

brand are not numerous ; the laminae are broader than in

those from the fore-wing, and there is a slight indication of

cornua. The apex is sharper, though again less sharp than in

T. zarinda and other allied forms, and the sides are nearly

parallel until the fimbriae begin. The disc is pyriform and

only moderately large.
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The scent-scales in Tachyris domitia, the form representing

T. nero in the PhiUppines, are not unlike those of T. vero, but

show in some respects a transition from that species towards

T. zarinda. Thus, in scales from both fore- and hindwing the

base of the lamina exhibits indications of cornua • in scales

from the latter region the apex is prolonged, and the sides of

the lamina appear to converge slightly towards the distal

margin. The disc, which is elongated and pyriform,

approaches T. nero rather than T. zarinda. In the hindwing

the elongation of the disc is often extreme.

With Tachyris hippo we enter upon a new section, charac-

terised by scent-scales with long, narrow laminae and minute

acce.'^sory discs. There is no definite sex-brand like those in

T. celestina and its immediate allies, but there are iisually

slight differences to be observed between the scales from the

fore- and hindwing respectively.

In T. hippo itself, the scales from the forewing have the

lamina elongated, with sides tapering very slightly towards

the apex. The base shows a tendency to cornuation ; the

fimbriae are long and wavy ; the disc elongated and very

small. The scent-scales from the hindwing are somewhat

larger; moreover the sides of the lamina do not converge, but

show a slight median compression. la other respects they

resemble those from the forewing.

In Tachyris ada I have not found scent-scales. In T.

nephele they occur, but not abundantly. They are of quite

the same character as in T. hippo ; the laminae in those from

the hindwing are rather longer and narrower than in the rest,

and their sides are perhaps more nearly parallel.

The plume-scales in T. homhrouil clearly belong to the

hippo group. As in those of the preceding species, the lamina

is long, rectangular, with sides very nearly parallel ; the base

slightly cornuated, and the disc very small, almost linear. The

scales from the hindwing vary somewhat in breadth, but are

generally broader than those from the forewing.

The scent-scales of the hippo group recall those of '^ Fhris-

sura " aegis, except for the rounded base of the latter. They

may also be looked upon as an enlarged and elongated version

of the scales in Saletara liberia and 6'. panda.

PROC. ENT. SDC. LOND., V. 1909. I
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In Hyposcritia lalage the laminae ai^e rather short, broad,

and laterally compressed. The base is rounded ; the disc

small, oval or circular, and rather thickly loaded with chitinous

tubing. On the hindwing the laminae are somewhat shorter,

the sides more nearly parallel, and the base more rounded.

Certain specimens from Manipur, which I have been

accustomed to consider as a dry-season form of H. lalage,

show such differences in respect of their scent-scales as to

suggest that they must be specifically distinct. In //. lalage

the scent-scales are scanty everywhere; the laminae show a

tendency to houi'-glass compression ; the discs are elongated

and translucent. In the " dry-season " form referred to the

scent-scales are abundant in the forewing ; the laminae are

long, with parallel sides ; the disc is circular and opaque.

Hyposcritia lagela has on the forewing scent-scales which

vary a little in shape, but generally recall those of the genus

Saletara. They are, however, larger than in that genus, and

the disc is differently shaped and larger in proportion.

Lateral compression is well-marked, the base is rounded, the

disc is circular and provided with a strongly-developed

chitinous internal structure. On the hindwing the scent-scales

are again variable, but usually larger than on the forewing.

Some resemble those of the forewing ; others are cordate in

outline, and but for the small size of their discs would recall

those from the forewing of T. clementiiia. Perhaps on the

whole they are, though considerably larger, most like the scent-

scales of Appias zehnira. A curious plume-scale, with sides

straight and slightly diverging and no disc, has been observed

in a preparation made from this species.

The scales in H. indra are rather variable, but on the whole

they closely resemble those of the forewing of H. lagela.

The scent- scales in H. pandione from Java are like those of

H. lalage. The disc is smallish, circular, and opaque. The

scent-scales in H. leptis, also from Java, are like those of the

"dry-season" form described under If. lalage.

Hyposcritia plana from Borneo has scent-scales like those of

H. le'2 tin, but with the lamina a little shorter and broader.

The sides are very nearly parallel, the base is slightly rounded.

The disc is generally circular, and has the appeaiance, common
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in Ilyjjoscritia, of great brightness by reHected, combined with

opacity by transmitted light. It is occasionally notched, or

otherwise irregular in outline. On the hindwing the lamina

is usually longer.

The scent-scales in Catojulmga are not widely different from

those in Hyposcrifia. A specimen of Catojjhaya ^Mulina from

Ceylon has the sides of the lamina parallel, the base slightly

I'ounded, the disc moderate in size and oval. In a specimen

from Bengal the lamina is broader, the sides slightly con-

vergent towards the apex, the disc small and elongated.

Catophaga ar/ave shows on the forewing a rather small plume-

scale ; tlie sides of the lamina are laterally compressed, the

base rounded, the disc small and oval. On the hindwing the

scent-scales are similar in shape, but longer.

In Catophaga melania the lateral compression is better

marked, and the base shows signs of cornuation. The disc, as

before, is small and rather narrowly oval.

Udaiana cynis has a scent-scale which is very much like

that of a Catophaga or a Hgposcritia. The lamina shows a

lateral compression, the proximal being broader than the distal

dilatation. The ba<e is rounded, the disc rather small, circular

or oval.

We now come to the w^ell-marked genus Hiiphina, Oriental

and Australian in distribution, which offers in many of its

members so curious a parallelism in aspect with forms of the

genus Delias. A comparison of the scent-scales shows that the

resemblances between the genera are more than superficial.

The scent-scales in Huphina at once recall those of Delias,

from which they can scarcely be distinguished except by the

comparative smallness of their accessory discs. Their likeness

also to the phaloe group of Pieris is remarkable. A character-

istic feature of the special scales in Huphina is their great

relative abundance. In this respect likewise they resemble

both Delias and the phaloe section of Pieris.

Huphina hoisduvaliana presents a scale with lamina of the

elongated pear-shape so frequently met with in the two genera

just mentioned. The base is rounded; the disc small, circular

or triangular. On the hindwing the special scales are

similar, but the lamina is broader at the base and a little
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shoi'ter. The lamina in Huplbina pitys is elongated and cord-

ate, the sides tapering more abruptly than in the last species.

The disc is small and circular, lookiug dark from the enclosed

chitinous tubing. On the hindwing the special scales are

similar, but broader at the base. The plume-scales in //. wal-

laceana are obclavate, less broad at the base than in the two

preceding species, and tapering much more gradually. //.

quadricolor has plume-scales of much the same character, but

a little smaller. In H. agnata we meet with a scale Avhich

may be called triangular with elongated apex. The disc, as

before, is small.

The scent-scales in Huphina nerissa are extremely abundant,

apparently outnumbering those of the ordinary form. The

laminae are very long, obclavate, tapering gradually up to

the distal extremity ; the disc is small and circular. In //. lea,

again, the scent-scales appear to preponderate over the others.

They are slightly shorter than in H. nerissa, and the lamina is

a little broader at the base ; hence the tapering is more abrupt

than in that species. The condition in IJ. nadina is much
the same, the scent-scales being very numerous, with laminae

shaped like an elongated racquet. They are, however, some-

what shorter than is usual in this genus.

The scent-scales in Huplihia naomi and II. judith resemble

those in H. lea ; the scales from the hindwing being generally,

though not invariably, a little shorter and broader than

those from the forewing. In H. olya and //. aspasia they

are enormously long on the forewing, tapering gradually to

the apex from a rounded base ; on the hindwing they tend,

as before, to somewhat greater breadth and shortness. The

disc in these species, though still small, is larger than in the

otherwise similar forms of Fieris.

Huphina periclea, II. scyllara, II. remba, II. aiidersonii,

H. Julia and H. eperia form a group in which the scent-scales

all display, in slightly varying amount, an elongated pyriform

outline like that seen in H. boisduvaliana and H. pitys. The

scent-scales in H. uhnormis are exceptional in the genus, being

relatively very small, with the laminae laterally compressed,

and not tapering to a point. They have, however, the rounded

base and small cii"cular disc characteristic of Huphina.
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In the Central Asian genus Metaporia I have so far failed

to find plume-scales of any description.

In the genus Ganoris we have G. rapae, G. 7iapi, and the

allied forms, with scent-scales similar to one another though

specifically distinct. G. brassicae, with its geographical races,

stands somewhat apart from the rest in this as in other par-

ticulars. The lamina of G. brassicae is very long, cordate with

distinct cornua, the sides tapering gradually towards the nar-

row distal extremity, which is squared, not pointed, and

furnished with fimbriae which are long, filiform and irregularly

disposed, forming a sort of tangle. The plumule in G.

wollastoni is scarcely to be distingviished from the preceding,

but that of G. cheiranthi tends to be somewhat longer, and also

thicker towards the apex.

The plume-scale of Ganoris rapae is w^ell known. Its lamina

is strongly cordate, with the distal portion elongated. The

basal cornua are strongly marked, and the apex is sharp. The

chitinous sculpturing is elaborate, consisting of longitudinal

bars with frequent lateral connections. The bars, which

follow roughly the contour of the lamina, converge towards

the apex, forming an irregularly granular area at about a

third of the distance from the apex to the base. The portion

distal to the granular area is almost clear, but marked with

fine longitudinal and parallel lines, probably corresponding to

the fimbriae. The disc is moderate in size and nearly circular.

The scent-scale in G. canidia much resembles this, but the

narrowing of the lamina towards the apex is more abrupt, the

sides of the distal portion being parallel. The cornua are

more pronounced than in G. rap)ae. The scent-scale of G. napi

resembles the last, but the lamina is somewhat larger, and has

the cordate form still more distinctly marked, the sides of the

proximal portion showing a strong convexity. The cornua are

broad, blunt and very pronounced ; they are generally turned

inwards towards the middle line. The axes of the distal and

proximal parts of the lamina are in these three species usually

inclined to one another at an angle. The scales, both ordinary

and special, of Ganoris canidia and G. 7iajn suggest those of

some forms of Pinacopteryx. The ordinary scales of Ganoris

brassicae are very different from any of these, being very long,
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narrow and straight-sided, showing no sign of spatulation.

In every species of Ganoris known to me, but especially in

G. brassicae, the scent-scales are abundant.

The plumule of Ganoris crucivora is much like that of G.

rapae ; those of G. oleracea, G. melete and G. ajaka are more of

the 7iapi type. G. oleracea is remarkable in having the cornua

ending in sharp spines, which give a perfectly distinctive

appearance to the plumule of that species. A certain approach

to this condition is seen in G. ajaka, where many of the

plumules have a rudimentary spine on one or bobh cornua.

Forms included under the name of G. melete have scent-scales

showing differences which may be specific. One such form

lias accessory discs which are enormously large in pi'oportion

to the laminae.

With respect to their scent-scales, the members of the genus

Synchloe show a strong resemblance to many forms of Euchloe.

The laminae, for instance, in *S'. cJdoridice are strikingly like

those of Etichloe creusa, exhibiting a similar expansion towards

the blunted distal margin. The discs in both genera are

small, and circular or oval. Synchloe hellica and S. johnstonii

have plume-scales of the like character, while those of S.

glauconome differ chiefly by the sharpness of thsir apex. The

laminae in S. dapUdice vary considerably in breadth ; they

bear much resemblance to those of E. ausonia and E. belemia,

having like them a somewhat short apex. In both genera,

Euchloe and Synchloe^ the laminae are characterised by a well-

marked longitudinal ribbing, which is in obvious relation with

the fimbriae.

The genera Balt'ia and Phulia appear to be devoid of plume-

scales. Their ordinary scales are peculiar, being unusually

short and broad; in which respect they are in some degree

resembled by those of the genus Tatochila.

The scent-scales of this latter genus are not altogether dis-

similar from those of Synchloe, though generally very much

larger. They show interesting specific differences ; the lamina,

which is basally squared in T. stigmadice and rounded in T.

xanthodice, being shaped like the blade of a mason's trowel in

T. theodice, and having convex sides in 7\ autodiee.

In Pontia soracta the plume-scales, which ai'e very numerous.
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are broadly goblet-shaped. The base is slightly rounded, the

distal margin segmentally arched, not augulated. The fimbriae

are short, waved and discrete. The scales vary somewhat in

breadth and in other particulars. This is also the case with

P. crataegi, whei^e however the sides are usually parallel and

the base rounded. The apex is sharp, as often in Tatochila,

and the fimbi-iae resemble in character those of F. soracta.

The scent-scales in Keoplmsia menapia are found with

ditficulty, being to all appearance very scanty. They are

peculiar in aspect, long and narrow, with the sides nearly

parallel and the base sloping away into a footstalk which

terminates in a slight expansion representing the accessory

disc. In one of these scales the distal extremity is rounded,

and a central tuft of very short fimbriae occupies about half

of the distal margin ; in another, the distal extremity has a

distinct apex provided with very short fimbriae along its

whole e.Ktent. The aspect recalls that of the narrower plume-

scales in Synchloe daplidice, where also the fimbriae may be

very short.

One of the most interesting members of the Pierine sub-

family is the gregarious nest-making butterfly Eucheira socialis.

This insect disappoints expectation by providing nothing in

the way of scent-scales which might help in determining its

aftinities. If such structures exist, I have so far been unable

to find them.

With Eucheira we may end our present survey of the

Pierine subfamily. It now remains to notice some of the

general results that the consideration of the Pierine plume-

scales enables us to reach.

In the first place, it is obvious that inasmuch as the occur-

rence of these structures within the subfamily is not universal,

we may make a rough division of the Pierines into those that

possess them and those that do not. Such a division, however,

though good in logic, would not by itself form an accurate

basis for zoological classification. It would, for example, not

only separate the Idmais group of Teracolus from the bulk of

that genus, for which doubtless there is something to be said,

but it would throw the African species of Nychitona into one

section and the Asiatic species into the other; besides intro-
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ducing a similar division into such genera as Tachi/ris, Euchloe,

Synchloe, and Teracolus proper itself. Facts such as these

prove that too much dependence must not be placed on the

presence or absence of the plume-scales as evidence of affinity.

Nevertheless, it is quite certain that, if conducted with due

discrimination, the examination of the occurrence, and still

more the character, of these organs is capable of giving

valuable assistance in the way of confirming or correcting the

conclusions arrived at from other sources.

Thus, we have seen that the genus Dajotonura is shown by

the unique character of its plume-scales to be really a natural

group ; and on the same evidence we must pause before we

consider it to be so nearly allied to Belenois as on the strength

of other characters we might be tempted to suJT^wse. Again,

no assemblage could be more clearly marked out as closely

related among its own members, and isolated from all other

forms, than is the African section of Mylothris by its very

peculiar scent-scales. On the like evidence we perceive that

the resemblance boine to the African by the American species

of that genus in the matter of neuration is merely superficial
;

and that the true affinities of the so-called American Mylothris

are with a certain section of another genus, the so-called Pieris,

inhabiting the same zoological region with itself.

The obvious resemblance between such forms as Euchloe

cardamines $ and Synchloe daplidice suggests that in spite of

certain differences in neuration these two genera must be

closely allied. This suggestion is quite borne out by the

characters of their respective scent-scales ; and a further

examination of the same structures indicates that there is no

very near relationship between Synchloe and the groups

represented by Ganoris rajMe, napi and brassicae.

It has already been pointed out that the three recognised

sections of Urania, viz. Kepheronia, Leuceronia, and Eronia

proper, are easily distinguishable by their scent-scales ; a kind

of bridge between the first two sections being afforded by

Nepheronia avatar and Leuceronia thalassina. In this, as in

many other Pierine assemblages, it is noticeable that specific

distinctions between the plume-scales, though nearly always

present and recognisable, are often very slight ; that the
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passage, iu fact, from race to race and from species to species

is commonly a gradual one. On the other hand, we do from

time to time meet with cases that may come under the head of

discontinuity ; thus, while the scent-scales from the West
African form of Leuceronia argia show very slight variation in

structure from those of the Southern race or subspecies, the

distribution of these scales on the surface of the wing is com-

pletely different in the two forms. On the other hand, the

scent-scales in Leuceronia hcquetii and in Belenois gicUca, con-

sidei'ed in relation to their congeners, may be said to be

discontinuous in form though not in distribution. The

sporadic cases of absence of scent-scales in the midst of genera

usually possessing them, for instance Teracohhs auxo and

T. incretiis, also apparently Tachyris ada, may likewise be

accounted as instances of discontinuity.

In the genus Pereute the scent-scales constitute a fairly con-

tinuous series. But it is to be observed that if the species of

Pereute were arranged according to the character of their

scent-scales, the arrangement would not coincide with that

founded upon the modifications of the colour-pattern. Thus,

the plume-scale of P. swainsonii is very like that of P.

callinice, but that of P. antodyca is quite different. P.

swainsonii and P. antodyca are, however, like one another in

general aspect, and unlike P. callinice. If we had only the

scent-scales of the two former species to go upon, we should

say, " here is discontinuity" ; but another species, P. callinira,

though discontinuous in aspect, supplies a link in the matter

of scent-scales. Many reasons might be adduced in explana-

tion of this phenomenon, which after all is only one instance

of a principle constantly to be met with in all taxonomic

investigation. One feature in the case may here be noticed :

there can be little or no doubt that mimicry in one form or

another has exercised a disturbing influence on the general

aspect of the species of Pereute. From this influence the

scent-scales must be free ; and they are therefore, wherever

this and similar factors are concerned, likely to be more

trustworthy guides than the general aspect to the true

afiinities of the species.

Pereute swainsonii and P. antodyca, though so near to one
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another in general aspect, can be distinguished at a glance, as

we have just seen, by the character of their scent-scales ; and

this serves to illustrate the usefulness of these structures as

aids in specific diagnosis. I have found them, for instance, of

great service in distinguishing between the extreme dry-season

forms of some tropical species of Pierines. These may some-

times resemble each other so closely in general aspect as to

baffle even the experienced naturalist. Another interesting

case is the following—-A rather worn and battered Pierine

was brought from Mexico, and pronounced by competent

authorities to be probably a Ganoris. The occurrence of a

member of this genus in such a locality would be, to say the

least, remarkable ; and I thought it desirable to submit the

specimen to a careful examination. The microscopic inspec-

tion of a few scales showed me at once that the butterfly was

neither a Ganoris nor a Sjpichloe, but a Leptophohia. A similar

test proves the very curious South American form Mathania

agasicles to be practically a HesjMrocharis.

In some instances, as in the two Pereutes lately mentioned,

the examination of a single scent-scale from each would be

sufiicient to separate the species ; but this would not always

be the case. Just as in the use of the ordinary methods of

diagnosis one may sometimes doubt about a single specimen,

but find one's difliculties removed if a series is available, po

with the scent-scales. And in measuring, or otherwise estimat-

ing, the average character of the scent -scales in a given pre-

paration, we have the advantage of knowing that they all come

from a single individual ; whereas we cannot always be certain

that a supposed series of a species is really homogeneous. It

is of course a limitation to this method of diagnosis that the

scent-scales belong only to the male sex. This is a limitation

shared to a very great extent by diagnosis from the genitalia
;

but it is largely counterbalanced in the case of the scent-scales

by the ease with which the examination can be made, by the

facts that no special mode of preparation is necessary, and that

the requisite material can be obtained without in the least

interfering with the natural appearance of the specimen ; also

by the further fact that few specimens are so badly preserved

as not to afford ample scope for this kind of investigation.
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We have seen that the evidence of the scent-scales demon-

strates that the assemblage known in some arrangements as

Mylothris is heterogeneous. "VVe have observed also that the

same is true of the South American genus called by Dr.

Butler Pieris, and perhaps more usually known as Perrhyhris.

It has further been pointed out above that examination of

the scent-scales suggests modification of the existing sub-

divisions of the old geni;s Apjoias or Tachyris. Thus, part of

Phrissura seems indistinguishable from Glutophrissa ; while

another part, consisting of the Eastern species, is probably

more nearly allied to the hipjm section of Tachyris ; a third

part standing at a little distance from the rest. But the use

of the scent-scales in suggesting differences between the

members of assemblages supposed to be homogeneous is not

confined to genera or subgenera. It can be carried into the

domain of reputed species, and is of avail in the discrimina-

tion of subspecies or local races. An instance of this is

afforded by two forms of Gaiioris from the Far East, which,

following Mr. Leech, I have been accustomed to rank together

under the head of G. melete. But the differences between

their plume-scales are so marked that, as stated in a previous

part of this address, the question must be raised whether they

are not specifically distinct. It will be recalled that there

appears to be an appreciable, though slight, difference in

respect of the scent-scales between African and Indian speci-

mens of Belenois mesentina, while in addition to a small

variation in form there is a marked difference in distribution

of the scent-scales between the two geographical races of

Leuceronia argia.

The question may fairly be asked whether any light is

thrown by these means on Pierine phylogeny, and whether

any conclusions emerge as to the developmental history of the

plume-scales themselves. To such questions only a guarded

answer can be given. Plume-scales, as is well known, are not

confined to the Pierines, but are found in Nymphalines and

Satyrines'as well. Pierines are in some respects more ancestral

than either of the other groups, and it may be that the origin

of the plume-scales is to be sought among the subjects now

before us, rather than among the groups which have not been
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dealt with on the present occasion. Certainly there exist

among the Pierines, as we have seen, structures which bear

the appearance of ordinary scales just beginning to take on

the special features of plume-scales. Such may be seen in

Euchloe, Euterpe, Neophasia and elsewhere. The accessory

disc appears to be a form of specialisation characteristic of

the Pierinae, and it is natural to conjecture that those Pierine

forms in which the disc is absent or ill -developed are the

earlier. But it is not always easy to determine whether

apparent simplicity of structure is ancestral or the result of

degradation ; and it would be hazardous in the extreme to

pronounce, for instance, that the feeble development of the

disc in Leptophohia is an indication of high antiquity in that

genus. At the same time, I venture to think that in both

Euchloe and Keoj^hasia we have early Pierine genei-a, the

ancestral condition of which is in some sort represented by

their plume-scales. The apparent absence of these structures

from such presumably early genera as Eucheira and Metaporia

is noteworthy ; embryological investigation might possibly

determine whether in these genera they ever existed. The

remarkable scale of the African Mylothris, so often mentioned,

is comparatively simple ; but I am inclined to consider its

simplicity as due rather to specialisation than to the persist-

ence of ancestral conditions. It is obvious that we have

here touched upon a subject that calls for much fuller

investigation.

I should wish, before conckiding, to put in a word of caution.

The nature of the facts dealt with in the present address is

such that it has not been possible to avoid a certain appear-

ance of dogmatism. No one can feel more strongly than I

do that dogmatism is, as a rule, out of place in science ; and

I do not wish my statements to be taken as more than the

nearest approach to truth that I have been able to make after

a long-continued investigation. I am quite sensible that my
results ought to be checked by other observers ; and that

some, perhaps many, of them will require subsequent modifi-

cation. In several instances I have had to depend on the

examination of single individuals, and it has not been possible

for me to be sure that these examples were truly represent-
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ative of their species. When I have spoken of the scent-

seales as absent, it may simply be that I have been unable to

find them ; when they have appeared to be scanty, it may be

that the particular specimen examined has happened to have

lost them ; and othei' sources of error may very easily exist.

Nevertheless, I may be peimitted to feel with some degree of

confidence that mvich of what I have put before you is both

new and true, and that a path of research has been opened

which may be followed up with good hope of both interesting

and valuable results.
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GENERAL SUBJECTS.

AbeiTatioD, in Lepidoptera, exhibited, Ixiv ; in Palaearctic butterflies, exhi-

bited, Ixix ; of Leucanidae, new, exliibited, Ixx.

Abraxas grossulariata, Mendelism in, exhibited, xxxi.

Acidalia virgularia, Mendelism in, exhibited, vi.

Africa, locusts and dragouflies from, exhibited, iv ; on some lu'w and little-

known Hesperiidae from tropical West, vii ; revision of species of genus

Lycaenesthes from, 1 ; Lycaenid from West, exhibited, Ivi ; notes on

some rare or little-known Homoptera from South, lix ; mimetic relations

of butterflies from East and West, exhibited, Ixvii.

Aylais pupae, colour variation of, exhibited, Ixxi.

Agriades thetis (bellargics) and A. coridon, discussion of the affinities of, Ixxiv.

Agrotis vestigialis, attack by earwig on, exhibited, iii.

America, in London, sawfly fi-om North, exhibited, xxix ; Chrysophanids

from North, exhibited, xlix.

Anthocharids from South France, exhibited, xxix.

Ants, rare British, exhibited, xxiii; from North Britain, exhibited, xxxi ; and

their mimics, black, exhibited, xlv
;
gynandromorphous, exhibited, lix

nests, some experiments with, Ixxx ; by Myrmecophilous Coleoptera, on

the colonisation of new nests of, 413.

Arctiid from Hyeres, exhibited, Ivii.

Ascalaphus coccajus from Geneva, exhibited, xlix.

Auditors for 1910-11, appointed, Ixxii.

Aulacodes simpliciaiis, notes on the life-history of, exhibited, xl.

Australia, note on the Luciola of, Ixxxi ; and Tasmania, revision of the

Malacodermidae of, 45.

Barker, H. W., notice of death of, xlviii.

Beetle, mimicry of oriental cockroach and, exhibited, iii ; injuries to Cetouiid,

exhibited, xi ; rare British, exhibited, xxx, xlviii, Iviii, Ixv ; new Irioh,

exhibited, xxxii ; carrier of winged Diptera, exhibited, xlvi.

Birds, attacking butterflies, xxviii ; aud lizards, the liability of butterflies to

attacks by, lix ; as a factor in the production of mimetic resemblances

among butterflies, 329.

Blattidae, mimetic oriental, exhibited, xviii ; studies of the, 253.
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Bolivia and Peru, descriptions of Micro-Lepidoptera from, 13.

Braconidae, rare, exhibited, xlviii.

British, Coleoptera and Hemiptera, new, exhibited, x, Ixv ; ants, rare, ex-

hibited, xxiii; beetle, rare, exhibited, xxx, xlviii, Iviii, Ixv ; ants, North,

exhibited, xxxi ; Mymaridae, new, xlvii, 1, 449 ; Hemipteron, new,

exhibited, Iviii ; dragonfly, rare, exhibited, Ixv ; Heterocera, new and

rare, exhibited, Ixx ; JVbctmdae, on a new genus and species ot, 4GI.

Brown, John, notice of death of, xxix.

Bugs resembling flower, mass of, exhibited, xlvi.

Buprestid, living tropical, exhibited, Ixiii.

Butterflies, birds as a factor in the production of mimetic resemblances

among, vii, 329 ; birds attacking, xxviii ; from Durban, exhibited, xxx

;

from Dauphine, exhibited, xlviii ; from Hungary, exhibited, Iv, Ixiii

;

from Central Italy, exhibited, Iv, Ixix ; to attacks by birds and lizards,

the liability of, lix ; mimetic relations of East and "West African,

exhibited, Ixvii ; aberrant Palaearctic, exhibited, Ixix.

CaUo2)hrys, new Palaearctic species of, exhibited, xxix ; on C. avis, Ixxii.

Cambridge Darwin Centenary, address to, xlvii.

Carabid, teratological example of a, exhibited, Ixxi.

Cassida fastiiosa, new locality for, exhibited, sxv.

Castnia bred from an orchid in England, rare, exhibited, xxxiv.

Cetouiid beetle, iujviries to, exhibited, xi.

Ceylon, two mimics of Danaida chiysijq^us in, exhibited, xxv ; cases of

mimicry from, exhibited, xxv.

Charaxes, breeding experiment with, exhibited, xlix.

Chrysids from Jaft'a, Jerusalem and Jericho, with descriptions of new
species, 1, 465.

Chrysophanids, North American, exhibited, xlix.

i'hrysojihanus hippothoe, aberrant form of, exhibited, x.

Clems formicarius, wanted, xi.

Coccinellidae captured iji coitx, species of two genera of, exhibited, xxxiii.

Cockroach and beetle, mimicry of oriental, exhibited, iii.

Coenobia, oviposition of, exhibited, ix.

Coleoptera, new to Britain, exhibited, x, Ixv ; on the origin and ancestral

form of Mj'rmecopliilous, xx, 397 ; colour variation iu, exhibited, xxiv
;

on the colonisation of new nests of ants by Myrmecophilous, xlvii, 413
;

with descriptions of new species of Hyhosorinae, on the characters and

relationships of the less-known groups of Lamellicoruia, 1, 479 ; rare and

variant, exhibited, Iviii ; late autumn, exhibited, Ixxii.

Conversazione, announcement as to, Ixxii.

Council, election to, i, liv ; for 1910-11, nomination of, Ixvi, Ixxii.

Danaida chrysijipus, exhibited, xxv ; iu Ceylon, two mimics of, exhibited,

xxvi.

Darwin Centenary, address to Cambridge, xlvii.

Dauphine, butterflies from, exhibited, xlviii.

Ueuterocopits, on the genus, Ixxx.

Diptera, and the present classification of the Nemocera, on the antennae of,

XX ; from Oxford and the New Forest, exhibited, xxxiv; beetle carrier of

winged, exhibited, xlvi ; exhibited, xlviii.

Dragouflies, from Africa, exhibited, iv ; rare British, exhibited, Ixv.
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Durban, butterflies from, exhibited, xxx.

Earwig on Agrotis vestigialis, attack by, exhibited, iii.

Egyptian Scarab, carved, exhibited, xxxiii.

England, rare Castnia bred from an orchid in, exhibited, xxxiv.

Euchloe, gynandromorphous, exhibited, ix.

Eulophonotus myrmeleon, with descriptions of the imagines of the two

Heterocera, on the larvae of Hamamamda daedalus, Hoplitis phyllocampa

and, 1.

Euploeinae, Miillerian mimicry in, exhibited, xxxvii.

Eurytela hiarhas and E. dryope, discussed, xxv.

Fellows, election of, i, vi, viii, xxviii, xlvii, liv, Ixii, Ixvi, Ixxii.

Fireflies, Hungarian, exhibited, Ixxi.

France, Pieris manni from South, exhibited, xxv ; Anthocharids from South,

exhibited, xxix; rediscovered Micro-Lepidopteron from the South of,

exhibited, xxix.

Geneva, Ascalaphus coccajus from, exhibited, xlix.

Hamanumida daedalus, Hoplitis phyllocampa and Eulophonotus myrmeleon,

with descriptions of the imagines of the two Heterocera, on the larvoe

of, 1.

Hardy, Capt. F. H., notice of death of, ix.

Heliconiine butterflies, colour variation in, exhibited, Ivii.

Hemiptera, new to Britain, exhibited, x.

Hemipteron, new British, exhibited, Iviii.

Heredity in the female forms of Hyj)olimnas misippus, exhibited, xxxvi.

Hesperiidae from tropical West Africa, on some new and little-known, vii.

Heterocera, new and rare British, exhibited, Ixx ; on the larvae of Hamanu-
mida daedalus, Hoplitis phyllocampa and Eulophonotus myrmeleon, with

descriptions of the imagines of the two, 1.

Homoptera, notes on some rare or little-known South African, lix.

Hoplitis phyllocampa, Hamanumida daedalus, and Eulophonotus myrmeleon,

on the larvae of, 1.

Hungarian butterflies, exhibited, Iv, Ixiii ; Pierids and Fireflies, exhibited,

Ixxi.

Hyhosorinae, on the characters and relationships of the less-known groups

of Lamellicomi Coleoptera, with descriptions of new species of, 1,

479.

Hyeres, Arctiid from, exhibited, Ivii.

Hymenoptera, with a view to giving a simpler and more certain nomenclature

to the alary system of Juriue, a description of the superior wing of the,

xlvii, 439 ; probable mimetic association of Aculeate, exhibited, Ixix.

Hypolimnas misippus, heredity in the female forms of, exhibited, xxxvi.

Irish beetle, new, exhibited, xxxii.

Italy, butterflies from Central, exhibited, Iv, Ixix.

Jaffa, Jerusalem and Jericho, with descriptions of new species, a list of

Chrysids from, 1, 465.

Juras, Parnassius from the Swiss, exhibited, Ixiii.

Kraatz, Dr. Gustave, notice of death of, Ixvi.

Ladybirds, migration of, exhibited, xxxii.

LameUicorn Coleoptera, with descriptions of new species of Hyhosorinae, on

the characters and relationships of the less-known groups of, 1, 479.
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Larvae and lizards, edibility experiments with, 1.

Lepidoptera, wide-ranging, exhibited, xlv ; rare and aberrant, exhibited,

Ixiv; experiments on the edibility of larvse of, 471.

Leucanidae, new aberrations of, exhibitedj Ixx.

Lizards, edibility experiments with larvae and, 1 ; the liability of butterflies

to attacks by birds and, lix.

Locusts, and dragonflies from Africa, exhibited, iv ; mimetic, exhibited, xi.

London, North American sawfly in, exhibited, xxix.

Luciola of Australia, note on the, Ixxxi.

Luperina, the unidentified, exhibited, Ixxiii,

Lycaenesthes, revision of the African species of the genus, 1.

Lycaenid, West African, exhibited, Ivi.

Lycaenidae, on some new and little-known Neotropical, xlvii, 431.

Malacodermidae, revision of the Australian and Tasmaniau, 45.

Malayan Rhynchota, new, xx, 385.

Mantid oothecae, two remarkable forms of, lix, 509.

Meudelism, in Acidalia viryularia, exhibited, vi; in Abraxas yrossulariata,

exhibited, xxxi.

Micro-Lepidoptera, from the south of France, rediscovered, exhibited, xxix
;

from Bolivia and Peru, descriptions of, 13.

Migration of Lady-birds, exhibited, xxxii.

Mimicry, of oriental cockroach and beetle, exhibited, iii ; birds as a factor in

the production of mimetic resemblances among butterflies, vii, 329 ; in

locust, exhibited, xi; in Oriental Blattidae, exhibited, xviii ; on recipro-

cal, XX ; two mimics of Danaida chrysippus in Ceylon, exhibited, xxvi
;

from Ceylon, cases of, exhibited, xxvi ; in Evpiloeinae, Miillerian, exhi-

bited, xxxvii ; black ants and their mimics, exhibited, xlv ; bugs resem-

bling flower, exhibited, xlvi ; mimetic relations of East and West African

butterflies, exhibited, Ixvii; probable mimetic association of Aculeate

Hymenoptera, exhibited, Ixix.

Mymaridae, new genera of British, xlvii, 449 ; new British, 1.

Myrmecopliilous Coleoptera, on the origin and ancestral form of, xx, 397 ; on

the colonisation of new nests of ants by, xlvii, 413.

Nemocera, on the antennae of Diptera, and the present classification of the,

XX.

New Forest, Diptera from the, exhibited, xxxiv.

Noctuid, new, exhibited, xlviii.

Noctiiidae from Britain, on a new genus and species of, 461.

Obituary. Capt. F. H. Hardy, ix ; John Brown, xxix ; H. G. Palliser,

H. W. Barker, xlviii ; Dr. Gustave Kraatz, Ixvi.

Oestrid fly, Rhinoceros, exhibited, xxiii.

OfiBcers for 1910-11, nomination of, Ixvi, Ixxii.

Osmyius, larval habit of, exhibited, Ixxi.

Oxford, Diptera from, exhibited, xxxiv.

Palliser, H. G., notice of death of, xlviii.

Papilios, polymorphic Eastern, exhibited, i
;
polymorphic Brazilian, exhibited,

xi.

Pararge aegeria, forms of, exhibited, xxx.

Parnassins from the Swiss Juras, exhibited, Ixiii.

Peru, descriptions of Micro-Lepidoptera from Bolivia and, 13.
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Pierii, pupal coloration of, exhibited, vii; P. manni from South France, ex-

hibited, XXV ; temperature experiments with pupae of P. brassicae,

exhibited, Ivii ; from Hungary, exhibited, Ixxi.

Plebeidi, exhibited, ix ; P. argus (aegon) and P. argyrognomon, discussed, xii,

xviii ; notes on the ancillary appendages of species of Pleheius, to illus-

trate the relationships of I', argus (aegon), lix.

President for 1910-11, nomination of, lx\'i, Ixxii.

Rhodesia, mammoth scale insect of, exhibited, x.

Rhyncota, new Malayan, 385.

Rumicia phlaeas, exhibited, ix.

Saw-flies, saws of, exhibited, iv ; in London, North Amei-ican, exhibited

xxix ; during oviposition, use of saw by, xliv.

Scale insect of Rhodesia, mammoth, exhibited, x.

Scarab, carved Egyptian, exhibited, xxxiii.

Sea, small moths captured at, exhibited, xxxviii.

Styx infi'rnalif, exhibited, xi.

Swiss Juras, Parnassius from the, exhibited, Ixiii.

Tapinostola fulva, ova of, exhibited, xviii.

Tasmanian Malacodermidae, revision of the Australian and, 45.

Variation, in Coleoptera, colour, exhibited, xxiv ; in Heliconiiue butterflies,

coloiu', exhibited, Ivii ; of Aglais pupae, colour, exhibited, Ixxi.

Vice-Presidents for 1909-1910, nomination of, i.

Visitors, M. A. Janet and M. Severin, present as, ix ; Dr. E. P. Felt, present

as, Ixiii.

Zygaena, hybrid, exhibited, vii.
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abbreviata (Temnelytra), 304
abdominalis (Attains), 171

„ (Hypattalus), 170, 171, 172,

177

,, (Metriorrhynchus), 52, 64

,, Porrostoma), 64

abnormis (Mycalesis), 1, lii

Abraeus, 410
Abraxas, xxxi
abundans (Dasytes), 240, 244, 245, 247,

248
Acalla, 17
Acanthaspis, xxviii

Acanthocerini, 486
aceris (Neptis), Ixiii, 336
acervorum (Leptothorax), xxxi, 404
achilleae (Anthooera), Ixiv

,, (Zygaena), vii

Achras, 49, 67

Acidalia, vi

Aclopiiiae, 482, 483, 485, 502
Aclopus, 482, 483, 502, 503, 507
aconthea (Adolias), 4

(Euthalia), 4

Acraea, I, liii, ]iv, Ixvii, Ixviii, 355,

357, 361, 363, 372
Acraeinae, Ixiii, 329, 338, 361, 372
Acridium, iv

Acrotyliis, xi

actaeon (Hesperia), 352
Actenodes, Ixv
Actinote, Ixi

Aculeata, 440, 441, 442, 443
acuminata (Homoeusa), 415, 417

,, (Melanophila), ]xv

Adalia, xxxiii

adamsi (Thecla), 432
Adelops, 492
adippe (Argyniiis), 340, 352, 353
Adolias, 2, 3, 4,

aegeria (Lasiommata), 345

,, (Pararge), xxx

aegerides (Pararge), xxx
aegon(Plebeius), xii, xiii, xiv, xviii, Iv,

lix, Ixxvii

aenea (Cetonia), 410

,, (Polyzosteria), 258, 259
aeqiiistriata (Phaenognatlia), 503, 505
aeruginosus (Onthopliagus), 359
aesculi (Zeuzera), 11

aestnans (Gyna), 314, 320, 323
(Panohlora), 323

aetola (Gyna), 313, 315, 319
africana (Gyna), 317

(Panchlora), 317
aganiemnon (Papilio), 371
Agasnia, 250, 251
agathina (Mylotliris), 356, 358, 362

,, (Pieris), 356
agilis (Enaesius), 456
aglaia (Argynnis), 341, 353
Aglais, Ixxi

Agriades, Iv, Ivi, Ixxiv, Ixxv, Ixxvi,

Ixxviii, Ixxix, Ixxx
Agriocoma, 24

agrippina (Phalaena), 382
Agrotis, iii, iv

alatus (Thecla), 434
albomarginata (Platyzosteria), 269,

283

,, var. brunnea (Platyzo-

steria), 283
(Polyzosteria), 283

Alcimocoris, 386, 387
Alcimus, 386
alcinoe (Planema), Ixiii, Ixiv

alcipliron (Chrysophanus), Iv

alcio}>e (Acraea), Ixvii, Ixviii

Aleochara, 398
alexandra (Gonionota), 26
alicia (Planema), Ixvii, Ixviii

alienus (Lasius), 417, 424
alinda (Eurytela), xxxvi
alleni (Laius), 152, 161
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alpliaheticus (Hypattahis), 170, 174

alternatus (Liparochrus), 489

„ (Telephonis), 113, 120
alterniventris (Carphurus), 187, WO,

195
althoffi (Acraea), liii

Alucita, xxxix, xl

Alucitidae, 348
alutacea (Zonioploca), 293
alutaceus (Carcinoclielis), 391

amahilis (Calochromus), 101, 103, 101

,, (Heteromastix), 148
arnasina (Chrysis), 469
Amathusia, 366, 372
Amathusiinae, 372
amatista (Thecla), 433
Ameles, 512, 513, 514
amemosyne (Parnassius), 344
americana (Periplaneta), 279
americanus (Chrysophanus), 378

,, (Rumicia), ix

Amissiis, 388, 389
Amphicoma, 481

Ampliidasys, 473, 476
Amphotis 426
ampliatus (Metriorrhynclms), 51, 61,

62, 76, 97

,, (Synchonnus), 76
(Trichalus), 91, 249

,, (Xylobanus), 61, 97

amplicollis (Dasytes), 241, 248
ampliponnis (Colopteron), 90

anipliis (Phaeochrous), 499, 500
Amydria, 43

anacardii (Salamis), 361

Anagvi, 452
Anaides, 486
analis (Homalota), 406

,, (Platyzosteria), 266, 271, 272

,, (Polyzosteria), 271, 272
Anamesia, 257, 264, 294, 298, 299,

300, 301, 302, 303
Anarhynchus, 101
anglica (Anisotoiiia), Ixv

angolensis (Apotrogia), 318
angulata (Chrysis), 469

„ (Thiasophila), 416

angulicollis (Trichalus), 91, 94
(Xantheros), 94

angusta (Phaenogiiatha), 504, 505
angustatus (Carphurus), 191, 196, 208

,, (Sunius), Ixv
angustifrons (Clirysis), 468
angustulus (Trichahis), 91, 94

Anisotoma, Ixv, Ixxiii

annulata (Chrysis), 469
annulatus (Selenurus), 125, 126

Anosia, 379

Antaeotricha, 30, 31

Antennophorus, xxiii

Aiithocera, Ixiv

Anthocharis, xxix
anticus (Heteromastix), 132, 137, 147
Antiopa, 374
Antiopa (Vanessa), 341, 353, 376,

380
antipoda (Polmatosilpha), 306

,, (Scabina), 305, 306
antipodum (Methana), 285
Antispila, xxix
Apauteles, Iviii

Apatura, 353
Aphaenogaster, 405
Aphis, 344
aphrodite (Argynnis), 378, 379
apicalis (Carphurus), 190, 193, 226,

239

,, (Lampyris), 108

,, (Metriorrhynchus), 52, 70

,,
(Porrostoma), 70

,, (Selenurus), 125, 127
apiciflavus (Trichalus), 91, 99
apiciventris (Carphurus), 190, 197, 206

,, var. dubius (Carphurus),

197
Apidae, 440
apidanus (Panchala), 370
Apion, Ixxiii

Aplecta, vii

Aphodiinae, 485, 486

apollo (Parnassius), Ixiii, 344, 354

,, ab. pseudonomion (Parnassius),

Ixiii

Aporia, 350, 354

Aporolaus, 487
aposematica (Platyzosteria), 270, 288
Apotrogia, 310, 311, 312, 318
appendiculatus (Selenurus), 125, 128
Appias, 364, 372
apterus (Metriorrhynchus), 51, 72

(Telephorus), 113, 116, 120
aquaticus (Notiophilus), xxiv
arabicus (Phaeochrous), 497
archippus (Anosia), 379
Arctia, 343
arcturus (Papilio), 365, 373
ardrossanensis (Platyzosteria), 293
arge (Melauargia), Ixix

argiolus (Celastrina), Ixxvii

,, (Cyaniris), 354

,, (Lycaena), 349
argus (Plebeius), ix, xii, xiii, xiv, xv,

xvi, xvii, xviii, xix, Iv, lix,

Ixxiv, Ixxvii

,, f. aegidion (Plebeius), xiii

,, f. bejarensis (Plebeius), xiii, xiv
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argus ab. bella (Plebeiiis), ix, xiii, xiv

,, f. braRuelasensis (Plebf^ius), xiii

,, f. casaiciis (Plebeius), xiii

,, var. Corsica (Plebeius), ix, xiii,

xiv

,, f. hypochiona (Plebeius), xiii

,, f. hypochionoides (Plebeius), xiii

,, f. koreana (Plebeius), xiv

,, f. micrargus (Plebeius), xiv

,, f. ongodai (Plebeius), siv

,, f. orientalis (Plebeius), xiii, xiv

,, f. philonomus (Plebeius), xiii

,, f. pseudaegon (Plebeius, xiv

,, f. pyrenaica (Plebeius), xiii

,, f. sifanicus (Plebeius), xiv

,, f. vigensis (Plebeius), xiii

Argynnis, xxvi, 340, 349, 351, 352,

353, 375, 376, 378, 379
Argyrocheila, 1, Hi

argyrognomon (Plebeius), ix, xii, xiii,

xiv, XV, xvi, xvii, xviii, xix, Iv,

Ixxiv, Ixxvii

,,
var. Corsica (Plebeius),

xiv

argyrotoxus (Plebeius), xii

Aricia, Iv

arida (Cliaetocnema), Iviii

arioii (Lycaena), Ixxvii

armata (Platyzosteria), 266, 273
armicollis (Laius), 152, 161, 163
armipennis (Carphurus), 187, 188, 195,

200, 203
arrogans (Poinpilus), xlvi

arvensis (Carabus), xxiv
Ascalaphus, xlix

Asilidae, 330
Aslauga, 1, Ivii

asperipennis (Laius), 151, 160
Astilbus, 403, 404
astrarche (Aricia), Ixxvii

,, f. calida (Aricia), Iv

astronoma (Stenoma), 34
atalanta (Pyrameis), 343, 353
atechka (Chrysis), 469
Atella, 356, 359, 361
Atemeles, 417, 419, 420, 421, 427, 428
ater (Balanophorus), 182, 186

,, (Helcogaster), 216, 223

,, (Trichalus), 50, 90, 93

,, (Xylobanus), 93
Aterica, 331
aterrima (Blatta), 290

,, (Periplan eta), 272

„ (Platyzosteria), 266, 272
athanias (Charaxes), 369

(Eulepis), 372
atlas (Aniissus), 388, 389
atractias (Machlotica), 38

atrata (Periplaneta), 274

,, (Platyzosteria), 267, 274
atratus (Lycus), 54

,, (Metriorrhynchus), 50, 53, 54,

80, 89

,, (Xantholinus), 424
atricapillis (Carphurus), 190, 210
atricornis (Metriorrhynchus), 51, 63,

85
atripennis (Trichalus), 63, 91, 94

,, (Xylobanus), 94
atroniteus (Carphurus), 188, 199
Attalus, 168, 171, 172
Atteria, 14, 15

Atyphella, Ixxxii, 47, 106, 107, 108,
ilO, 111, 249

atys (Papilio), 431

,, (Theela), 431
Aulacodes, xl

aura (Theela), 436
aurata (Cetonia), 410, 411, 426
auratus, var. abdominalis (Ellampus),

466
aureola (Euphaedra), 4

aurifrous (Chrysis) 466
auritus (Trichalus), 91, 92
aurivillii (Acraea), Ixvii, Ixviii

(Gyna), 314, 315, 324
australiae (Dasytes), 240, 245
austral is (Attalus), 171, 172

„ (Cantharis), 112, 250

,, (Charactus), 249
(Hypattalus), 169, 170, 171,

172, 175, 176

,, (Laniypris), 108
(Luciola), Ixxxi, 108, 110

,, (Lycus), 49, 249
(Telephorus), 250

avis (Callophrys), xxix, xxx, Ixxii,

Ixxvi

avocaensis (Platyzosteria), 279
azureipeunis (Carphurus), 193
bacchanalis (Helcogaster), 193, 215,

238
bacis (Theela), 431

,, var. vulnerata (Theela), 431
baeticus (Lampides), 368, 372

,, (Polyommatus), 368
bagoti (Polyzosteria), 258, 259
balanitis (Idiocrates), 19

Balanophorus, 47, 180, 181, 182, 183,
184, 185, 186, 187, 197, 205, 207

ballus (Thestor), 348, 349, 354
balteata (Platyzosteria), 270, 287
Baoris, 355, 358, 362
barbara (Aphaenogaster), 405
barbata (Chrysis), 468
basalis (Calochromus), 101, 102, 103



(
clii

)

basiflavus (Metriorrhynchus), 51, 62,

76
(Stadenus), 76

basilaris (Tramea), iv

basipennis (Carplmrus), 187, 195

basirufus (Helcogaster), 216, 224
basiventris (Carpliunis), 187, 190, 199,

basizonis (Neocarpliurus), 211

batesi (Metriorrhynchus), 53, 81

batnensis (Phaeochroops), 495

beccarii (Phaeochrous), 498
Belenois, 356, 357, 358, 359, 362
belia (Anthocharis), xxix
bellargus (Agriades), Iv, Ivi, Ixxiv,

Ixxv

,, (Plebeius), xvi

bellona (Argynnis), 375

,, (Brenthis), 380
belhihis (Laius), 151, 154, 155, 156,

167
betnlaria (Amphidasys), 473, 476
bicolor (Cosmozosteria), 295

,, (Cratomorphus), 249

„ (Heteromastix), 131, 133, 148

,, var. primus (Heteromastix),

133

,, var. secundus (Heteromastix),

133

,, (Lampyris), 249

,, (Melanozosteria), 278

„ (Platyzosteria), 265, 268, 278

,, (Polyzosteria), 297

,, (Pyrocoelia), 249

,, (Rhynchocoris), 387
bicornis (Hymenopus), 512
bidentata (Ohrysis), 469

bifida (Platyzosteria, 267, 274

,, (Polyzosteria), 274
bifoveatus'(Carphurus), 183, 190, 197
bifurcatus (Trichalus), 90, 96

biglumis (Platyzosteria), 267, 277

,, (Polyzosteria), 277
biguttatus (Notiophilus), xxiv
bihamata (Chrysis), 469
biloba (Platyzosteria), 268, 278

,, (Polyzosteria), 278
bilobus (Helcogaster), 216, 228, 238
Binna, 354
biplagiatus (Balanophorus), 182, 184
bipuiictifera (Schoenobius), xxxix
biquadrata (Periplaneta), 308, 309
bistigmaticus (Euphorus), xlix

Blabera, 255
blackburiii (Carphurus), 188, 199, 203
blandiiialis (Choreutis), 39
Blatta, 254, 255, 263, 264, 290, 317,

512
Plattaeformia, 512

Klattidae, iii, xviii, 253, 310, 512
Boarmia, 473, 474, 475, 476, 477
boeticus (Lampides), Ixix, Ixxv, Ixxvii

bolina (Hypolimnas), 368, 372
Bombus, 441
bonnairei (Hyobates), 417
Borboridae, xlvi

boreale (Myrmicium), 440
boschjesmana (Tribelocejdiala), 392
bourgeoisi (Dasytes), 240, 244
Brachyplatea, 24
brachypterus (Helcogaster), 215, 217,
232

Bracon, 442
Bracouidae, xlix

brassicae (Pieris), Ivii, 340, 349, 354,

374, 380, 472, 474, 475
Bremei (Calochromus), 101
Brenthia, 40, 41, 42
Brenthis, Iv, Ixx, 376, 380
breWcornis (Calochromus), 100

(Dumbrellia), 100

,, (Hypattalus), 171

,, var. occidentalis (Hypat-
talus), 171

brevipennis (Balanophorus), 182, 183
(Carphurus), 183, 191

brevipes (Myrmecopora), x
brevirostris (Metriorrhynchus), 50, 55,

70

,, (Porrostoma), 70
brevis (Atyphella), 106, 107, 110, 111

,, (Quedius), 407, 423
brigitta (Terias), 357, 362
brisbaneusis (Metriorrhynchus), 53, 75
brunnea (Platyzosteria), 269, 283
brunneus (Aclopus), 482, 507

(Lasius), 399, 409, 410, 416,

417, 422, 423
brunni (Cutilia), 290, 292

,, (Platyzosteria), 292
bryographa (Peronea), 16
buccata (Pachylomma), xlix

buchholzi (Gyna), 318
Bulenides, 94

Buprestis, Ixv
busa (Thecla), 433
butleri (Empoasca), x
caelatus (Micropeplns), xxxii

caespitum (Tetramorium), xxiii, 420,

425
calTrorum (Gyna), 311, 312, 314, 315,

323

,, (Panchlora), 323
caja (Arctia), 343
c-album (Polygonia), 353

,, (Vanessa), 340, 353
calc9,r (Petillia), 391
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calcaratus (Hypattalus), 168, 170, 176
Caligo, 382
callao (Thecla), 437
Callicerus, 405
callidora (Setiostoma), 36

Callidryas, Ix, Ixi

Calliphora, 472
calliscelis (Copocentra), 34

Callophrys, xxix, xxx, Ixxii, Ixxvi,

354
Calochromus, 47, 99, 100, 101, 102,

103, 104, 105
Calopteron, 54, 90, 249
cameninensis (Phaeochroiis), 499
Camponotus, xlvi

canaliculatus (Astilbus), 404

,, (Helcogaster), 215, 218,

219, 221

cancellatus (Metriorrhynchus), 50, 51,

73, 86

candor (Thecla), 433
Cantharis, 112, 115, 250
canthaiopa (Atteria), 14

capucina (Gyna), 311, 312, 316
capucinus (Metriorrhynchus), 66

Carabidae, 482
Carabus, xxiv
Carcinochelis, 391
cardamines (Euchloe), ix, 344
cardui (Pyrameis), xlv, 353, 355, 361,

378, 380
carinaticeps (Carphurus), 221, 232

„ (Helcogaster), 214, 215,

221
Carphurus, 47, 121, 179, 180, 181, 182,

183, 184, 186, 187, 188, 189, 190,

191, 192, 193, 194, 195, 196, 197,

199, 200, 201, 202, 203, 204, 205,

206, 207, 208, 209, 210, 212, 213,

214, 221, 225, 227, 239
carteri (Hypattalus), 170, 177
cams (Laius), 151, 154, 160
Cassida, xxv, Iviii

castanea (Gyna), 312, 317

,, (Platyzosteria), 268, 279

,, (Polj-zosteria), 279, 281
castaneus (Coelodes), 490, 491

,, (Salpingus), Ixxiii

Castuia, xxxiv, xxxv
Casyapa, 373
Catagramma, Ixii

Catophaga, 368, 371, 372, 373
Catopsilia, 356, 357, 359, 360, 362,

365, 366, 368, 369, 371, 373
caudatus (Sirex), xxix
caunus (Papilio), iii, 370, 373
cavicornis (Laius), 152, 167
cebrene (Junonia), 360

Celastrina, Ixxvii

celsalis (Glyphodes), xxxix
centralis (Metriorrhynchus), 50, 71
centurio (Gyna), 313, 319
Cerace, 15

ceratodi (Platyzosteria), 268, 281
(Polyzosteria), 281

Cercopidae, 395
cerisyi (Thais), 350, 354
Cerura, 7

cervicalis (Carphurus), 191, 197

Cetonia, 410, 411, 414, 426, 429
ceylanica (Pareionia), 373
Chaetocnema, Iviii

Chaetodus, 486, 491, 492, 500
Chalcididae, 440
Chalcis, 441
chalcogrammella (Coleophora), Ixx

Chalcolampra, 257
Chalepus, 395
chalybeitarsis (Actenodes), Ixv

Charactus, 249
Charaxes, xlix, 1, 361, 363, 367, 369,

370, 372
Chasraatoi)terus, 481
chestertonii (Heliconius), Ivii

chionogramnia (Orphnolechia), 29

chiriquitana (Peronea), 17
Chironinae, 485
chlorops (Neocarphurus), 211, 212
Chnaunanthns, 481
chobauti (Pliiloctetes), 466
Choreutis, 38, 39

Chortophila, xxxiv
chrysippus (Danaida), xxv, xxvi

,, f. albinus (Danaida), xxv,

xxvi

,, f. alcippoides (Danaida),

xxv
,, f. alcippus (Danaida), xxv,

xxvi

,, f. dorippus (Danaida), xxv,

xxvi

,, f. klugii (Danaida), xxvi
Chrysis, 465, 466, 467, 468, 469
Chrysobothris, Ixiii

chrysodeta (Machlotica), 37
Chrysogona, 465
Chrysomelidae, xviii

Chrysopa, Ixxi

Cbrysoi)hanus, ix, x, xlix, Iv, 378
chrysops (Osmylus), Ixxi

Cicadidae, 392
cimiciforniis (Paracletes), xxiii

ciiicta (Desniozosteria), 302, 303
cinctus (Apalochrus), 155

,, (Laius), 153, 155, 156

,, (Metriorrhynchus), 51 66
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cinctus (PoiTostoma), 65

ciDgiilatus (Dysdercus), xlvi

ciimamomea (Aiiisotonia), Ixv, Ixxiii

circumcincta (Anamasia), 300, 302

,, (Polyzosteria), 302
circumducta (Peiiplaneta), 286

,, (Platyzosteria), 270, 286
cirtana (Chrysis), 468
Cladophorus, 62, 63, 64, 84

Claviger, 424, 425, 428
cleodora (Eronia), 356, 362
Cleptes, 466
Cleridae, 178
Clerome, 366
Cleruchus, 453
Cleriis, xii

cliens (Metriorrhynchus), 50, 66, 71, 75

clientulus (Metriorrhynchus), 49, 50,

66, 75

,, (Porrostoma), 66

,, (Synchonnus), 66

Clitopa, 484
Clythra, 414, 426, 429
clytia (Papilio), ii, iii

coarcticollis (Luciola), Ixxxi, Ixxxii,

109
coatesi (Neocarphurus), 211, 212
coccajus (Ascalaphus), xlix

,, A^ar. leucocilius (Ascalaphus),

xlix

Coccinella, xxxii, xxxiii

Coccinellidae, iii, xviii

Codrus, 441

Coelodes, 487, 490, 491
Coelophora, iii

Coenobia, ix

Coenouympha, Iv, 352
coenosus (Metriorrhynchus), 50, 51, 67,

71, 73, 86
cognata (Myrmedonia), 422
Coleophora, Ixx

Coleoptera, xx, 336
Colias, 343, 344, 345, 350, 354, 374,

375, 376, 377, 378, 380
colini (Gyna), 315, 325
collaris (Hypattalus), 170, 173, 177

,, (Myrmedonia), 402, 403

„ (Zyras), 403
Colletes, xxxiv
Colophotia, 106
columharis (Stenoma), 31

comastis (Gonionota), 25
Commatica, 18, 19

communis (Drymaplaneta), 285

,, (Platyzosteria), 270, 285
compressicoruis (Scarabaeus), xxxiii

concaviceps (Helcogaster), 217, 221,

231, 232, 234

concinua (Derocrania), xlv, xlvi

confusa (Notothecta), 423
congerens (Formica), 408, 417
conica (Sphecapata), xxxiv
conicicornis (Laius), 151, 153, 157, 164
conjuncta (Platyzosteria), 269, 282
consobrina (Platyzosteria), 267, 275

,, (Polyzosteria), 275
conspicua (Epilampra), 323, 324
constricticollis (Metriorrhynchus), 51,

76, 78
contracta (Ponera), 406, 409
convexa (Methana), 306, 307

(Periplaneta), 307, 308
coolgardiensis (Platyzosteria), 270, 287
Copocentra, 34

Coprinae, 480, 485, 486
coracopis (Tinea), 42

core (Crastia), 363

,, (Euploea), 372
Coreidae, 390
coridon (Agriades), Iv, Ivi, Ixxiv, Ixxv,

Ixxviii, Ixxix, Ixxx

,, f. addenda (Agriades), Ixxx

,, f. albicans (Agriades), Ixxix,

Ixxx

,, f. arragonensis (Agriades), Ixxix,

Ixxx

,, ,, ab. caerulcscens

(Agriades), Ixxx

,, ,, ab. plumbescens
(Agriades), Ixxx

,, f. basijnncta (Agriades), Ixxx

,, var. calydonius (Agriades), Ivi

,, f. caucasiea (Agriades), Ixxix

,, f. cimeus (Agriades), Ixxx

,, f. corydonis (Agriades), Ixxx

,, f. corydonius (Agriades), Ixxix

,, f. costajuncta (Agriades), Ixxx

,, f. extensa (Agriades), Ixxx

,, f. liispana (Agriades), Ixxix

,, f. meridionalis, gen. 1. vernalis

(Agriades), Ixxx

,, f. obsoleta (Agriades), Ixxx

,, f. olympica (Agriades), Ixxix

,, var. ossniar (Agriades), Ixxix

,, f. parisiensis (Agriades), Ixxx

,, f. striata (Agriades), Ixxx

,, var. syiigraplia (Agriades), Ixxx

,, f. tijihys (Agriades), Ixxx

,, f. tithonus (Agriades), Ixxx
corinneus (Papilio), 357
Corticaria, 248
corticarioides (Dasytes), 241, 248
corydon (Agriades), Iv

,, (Lycaena), xxix

,, (Polyonimatus), 335, 342, 352,

354
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Corymbites, xxiv
Cosmocoma, 458, 459
Cosmopterygidae, 17

Cosmopteryx, 17

Cosraozosteria, 255, 257, 277, 279, 294,

295, 296, 297, 298, 302
Cossidae, 8, 9

costalis (Gyna), 312, 316, 317

,, (Panchlora), 316
costicollis (Metriorrliynchiis), 53, 63,

84

costifer (Xylobaiius), 62
cowleyi (Luciola), 106, 107, 108, 111

coxalis (Platyzosteria), 267, 277

,, (Polyzosteria), 277
Crabro, xxxiv
crameri (Tronga), xxxviii

crassa (Lembeja), 395
crassicornis (Heteromastix), 131, 137
Crastia, 363
crataegi (Aporia), 350, 354
Cratomorphus, 249
crepimdia (Thecla), 434
Criocephalus, Ixv

cristatifrons (Carphurus), 187, 188, 198,

200
Croesus, xliv

croesus (Poecilocoris), 385
crypsiphragma (Orphnolechia), 29

Cryptamoipha, Iviii

Cryptogenius, 486, 501
Cryptophagus, Ixv, Ixxiii

cryptospilo (Gynopeltis), 326
Cryptotympana, 392
cucullatus (Calochromus), 101, 103
culminicola (Thecla), 434
Cupido, Ixiv, Ixxv
cuprea (Cetonia), 410

„ (Polyzosteria), 258, 259
cupreus, var. aeruginosus (Corymbites),

xxiv
curiosa (Platyzosteria), 268, 278
curvigera (Methana), 306, 308

,, (Periplaneta), 308
curvipes (Telephorus), 113, 124
Cutilia, 254, 256, 281, 289, 290, 291,

292, 304
cyanaspis (Doleromima), 23
cyanastra (Brenthia), 40
cyanea (Chrysis), 465, 467
cyaneipennis (Carphurus), 189, 192, 193

,, var. aeneipeniiis (Car-

phurus), 192
Cyaniris, 354
cyanocephalus (Laius), 154, 158, 167
cyanopterus (Carphurus), 191, 192, 196,

207, 208
(Helcogaster), 192, 213

cybele (Argynnis), 376, 379
Cymus, X
Cyrestis, 369, 372
daedalus (Hamanuiiiida), 1, 2, 3, 4

damon (Polyommatus), Ixx

Danaida, xxv, xxvi, 371

Danainae, 329, 338, 371, 379
Danais, 367, 369
Danaus, 365
dardanus-cenea (Papilio), 362

,, f. niobe (Papilio), Ixiii

,, f. planemoides (Papilio), Ixiii

darsius (Ornithoptera), 371

Dasytes, 48, 239, 240, 241, 242, 243,

244, 245, 246, 247, 248

Dasytiscus, 245
decipiens (Helcogaster), 217, 234

(Heteromastix), 131, 140

decora (Luciola), 107, 111

deflexus (Philoctetes), 466

deione (Melitaea), xlviii

,, var. berisalensis (Melitaea), xlviii

dejeani (Luciola), 108
demodocus (Papilio), 360, 362
demoleus (Papilio), 364, 373
Dendrophilus, 409, 410, 425

dentata (Dinarda), 418
dentigera (Belenois), 357, 362
dentipes (Calochromus), 101, 105

(Hypattalus), 168, 170, 175

deperditus (Hymenopterites), 440
Depressaria, Ixx

depressicolis (Ichthyurus) 126

,, (Selenurus), 126

,, var. luteopictua (Selenu-

rus), 126

derasus (Phaeochridius), 488
Derocrauia, xlv, xlvi

desjardinsi (Cryptamorplia), Iviii

Desmozosteria, 257, 302, 303

detecta (Baoris), 355, 362
Deuterocopus, Ixxx
dichroa (Chrysis), 468
dichrous (Metriorrhynchus), 52, 67, 68,

75

,, (Porrostoma), 67

,, (Stadenus), 67

Dicopus, 455
Dicraeodon, 487
Dicronorrhina, xi

didyma (Melitaea), xlviii, Ixx
Dieuches, xlvi

dilutum (Lathrobium), Ixv
dimidiatipennis (Eumenes), Ixix

dimidiatus (Pterostichus), xxiv
diminutivus (Metriorrhynchus), 51, 63,

84
Dinarda. xxiii, 397, 416, 417, 418
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diopthalmus (Carphurus), 196
directrix (Tliioscelis), 30
dirtea (Sympliaedra), 370, 372
discicollis (Calochromus), 104
discoflavus (Heteromastix), 132, 143
discoideus (Porrostoma), 95

(Trichalus), 77,90, 95, 96
disconiger (Metriorrhyncliiis), 50, 52,

80
dispar, var. rutiliis (Chiysophanus), Iv

„ (Hypattalus), 168, 170, 174

,, (Phaeochroiis), 496
dissimilis (Papilio), ii, iii

,, (Phaeochrous), 496
distinctus (Trichalus), 91, 92

distingueudus (Calochromus), 100, 104
distortipes (Hypattalus), 168, 170,

173, 177
distortus (Heteromastix), 130, 137, 147

(Laius), 152, 160
dives (Poecilocoris), 386

djelma (Chrysis), 468
Doleromima, 23
Dolenis, iv

dolicliocephalus (Heteromastix), 130,

132, 150
dolus (Hirsutina), Iv

donisthorpei (Tetramoperia), xxiii

donzellii (Lycaena), Ixxviii

dorcas (Chrysophanus), xlix

Doriclytus, 451, 458, 459
doris (Heliconius), Ivii

,, ab. tecta (Heliconius), Ivii

dorsalis (Odontoscelis), Iviii

douruovi (Spinolia), 467
doursi (Euchroeus), 467
Drilides, 47
drucei (Hypolimnas), 357
druraei (Poecilocoris), 385
Drymaplaneta, 265, 284, 285, 286
dryope (Eurytela), xxxv, xxxvi
dubius-drucei (Hypolimnas), 361
Dumbrellia, 48, 99, 100
duodeviginti-guttata (Halyzia), xxxiii

dux (Liparochrus), 489
Dynastinae, 502
Dysderciis, xlvi

eastii (Ananiesia), 294

„ (Zonioploca), 293, 294
Eccoptomera, xxxiv
echerioides (Papilio), 331
echidna (Papilio), ii

edelsteni (Nonagria), Ixx
edusa (Colias), 343, '344, 345, 350, 354
edwardsi (Phloeophilus), Ixxiii

egenus (Laius), 153, 160
egeria (Pararge), 353
Elachista, 17

Elachistidae, 17

elegans (Carphurus), 189, 209

,, (Chrysis), 469

,, (Heteromastix), 132

,, (Hypattalus), 168, 169, 170,

172, 177

,
, var. tasmaniensis (Hypattalus),

173

,, (Porrostoma), 61

,, (vStephanodes), 457
eliminata (Sarangesa), 355, 362
Ellampus, 466
elongatus (Carphurus), 189, 192

(Metriorrhynchus), 53, 64, 88
Elymnias, xxvi, xxviii, 371, 372
emarginatus (Atemeles), 420, 421, 427

,, (Phaeochrous), 497
ematlieon (Papilio), 432

(Thecla), 432
Embolosterna, 387, 388

empedocles (Papilio), 370, 373
Empoasca, x
Knaesius, 456
Enchocrates, 24
Entomophaga, 440, 441, 442
epaea (Planema), 1, liii, liv

Epargyreus, 381

epicydes (Papilio), ii

Epilampra, 255, 323
Epinephile, 340, 344, 346, 347,352, 353
Epipeda, Ixv
Epitola, 1

epophrysta (Stenoma), 33

eques (Liparochrus), 489
Erebia, Ixiii

eremita (Laius), 152, 160

,, (Metriorrhynchus), 50, 53, 86,

87
_

eremitus (Metriorrhynchus), 70

eremna (Commatica), 19

Eresia, Ixi

ergane (Pieris), Ixxi

erichsoni (Phaenognatha), 503, 504,

505, 506
erigone (Chrysis), 468
erithonius (Papilio), 364, 368, 369, 370,

371
Eronia, 356, 362, 368
Eros, 83
eros (Lycaena), Ixxviii, Ixxx
erratica (Tapinoma), xxxi, 424
Erythmelus, 454, 455
erythropterum (Metriorrhynchus), 57,

58

,, (Porrostoma), 55, 57
erythropterus (Metriorrhynchus) 58
esclieri (Polyonimatus), Iv

essoni (Peucephila), 461
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Euchlbe, ix, 354
Euchroeus, 467
Eucosmidae, 14

Eudamus, 375
Eulepis, 372
Eulophonotus, 1, 8, 9, 10, 12

eumedou (Lycaena), Ixxvii

Eumenes, Ixix

Euphaedra, 2, 3, 4

euphenoides (Euchloe), ix

Euphoeades, 379
Euphorus, xlix

eiiphrosyne (Brenthis), Ixx

Euploea, iii, 365, 367, 369, 372
Euploeiiiae, xxxviii

Eurema, 366
eurychrysa (Psittacastis), 22

Euiycotis, 305
euiyuome (IS'eptis), xxviii, 372
Eurytela, xxv, xxxvi
Suthalia, 2, 3, 4, 364, 372
Euthia, 409
Euzosteria, 255, 262, 263, 264
evanidus (Dasytes), 240, 247
Evaniidae, 441
evenina (Teracolus), 357, 362
exarata (Homalota), 405
exaratus (ChaetoJus), 491
exaspera (Platyzosteria), 279
exilis (Hypattalus), 170, 178
exsecta (Formica), xxiii, xxxi, 402, 406,

408, 409, 418
eyrensis (Laius), 151, 153, 160
lacialis (Carphurus), 191, 195

,, (Chrysis), 469
falconivibrans (Spilomina), xlix

fallax (Metriorrliynchus), 49, 53, 70

,, (Porrostoma), 70
fasciculatus (Carphurus), 188, 200, 202
fasciipennis (Carphurus), 187, 196
fastidiosus (Laius), 151, 159
fastuosa (Cassida), xxv
faticina (Prasia), 393
fatiloqua (Prasia), 394
fauuula (Clerome), 366

,, (Melanocyma), 372
fava (Thecla), 433
femoralis (Dieuches), xlvi

(Laius), 155, 156

,, (Metriorrhyuchus), 49, 61

,, (Polyzosteria), 263

,, (Tetramoperia), xxiii

femoratum (Hedychridium), 466

,, var. miricolor ' (Hedy-
chridium), 466

fernshawensis (Seleuurus), 127
ferox (Platyzosteria), 266, 273
ferrugiiiea (Polyzosteria), 298

ferrugineus (Hetaerius), xxx
,, (Leistus), xxiv

ferus (Criocephalus), Ixv
fervida (Gyna), 311, 314, 315, 322, 323

,, (Holopyga), 466

„ (Panclilora), 322
figurata (Polyzosteria), 263
filipeudulae (Zygaena), vii

filirostre (Apion), Ixxiii

tlabellicoriiis (Trichalus), 91, 97
flagellatus (Metriorrliynchus), 57, 58
flammans (Atyphella), 110, 111
flammea (Panolis), 462
flava (Formica), xxx, 403, 404, 421
flavicollis (Luciola), Ixxxi, 106, 107,

109, 110, 249

,, var. gestroi (Luciola), Ixxxi,

Ixxxii, 109
flavifrons (Heteromastix), 131, 138, 148
flavipennis (Heteromastix), 129, 130,

132, 142

,, (Telephorus), 113, 117, 125
flavipes (Notothecta), 423
flaviventris (Hypattalus), 170, 175
flavolimbatus (Papilio), ii

flavopictus (Laius), 152, 166
(Trichalus), 91, 93

flavosparsa (Philagra), 396
flavus (Lasius), xxiv, xxxi, 403, 404,

406, 407, 415, 424, 425
floralis (Meigeuia), xlix

florella (Catopsilia), 356, 357, 359, 360,
362

floricola (Cetonia), 410, 411, 414, 426
floridalis (Syngamia), xxviii

foliatus (Metriorrhyuchus), 50, 71

fonscolombii (Sympetrum), Ixv
Formica, xxiii, xxx, xxxi, xlix, lix, 352,

398, 399; 400, 402, 403, 404, 405,

406, 407, 408, 409, 410, 411, 415,

416, 417, 418, 419, 420, 421, 422,

423, 424, 425, 426, 427, 428, 440
formicarius (Clerus), xii

formiceticola (Oxypoda), 416
Formicidae, 440
formosa (Coelophora), iii

fortipes (Periplaneta), 279
fossor (Carphurus), 188, 202
foveiceps (Helcogaster), 216, 218
foveicornis (Helcogaster), 215, 230, 237
frater (Heteromastix), 131, 139
fratercula (Typhlocyba), x
frenchi (Carphurus), 188, 189, 203
frenchii (Anamesia), 299, 300, 302

,, (Polyzosteria), 258, 259
froggatti (Cosmozosteria), 295

(Telephorus), 114, 118

„ (Trichalus), 91, 94
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froggatti (Xylobanus), 94

frustrator (Typhlocyba), x

fryi (Cryptogenius), f>01

fuliginosa (Formica), 399, 400, 402, 403,

405, 407, 409, 410
fuliginosvis (Lasins), xxxi, 399, 400,

401, 402, 403, 404, 405, 406, 407,

408, 409, 410, 415, 416, 417, 421,

422, 423, 424, 426
fulva (Tapinostola), xviii

fulvaria (Miinacraea), Ixviii

fulvornata (Anamesia), 300, 302
fumipennis (Coelodes), 491

fumosus (Metrionhynchus), 50, 71, 89

„ (Xylobanus), 71

funereus (Trichalas), 90, 95, 99

fiuiesta(Myrmedoiiia), 421
fusca (Formica), xxx, xxxi, xlix, 352,

398, 399, 403, 404, 406, 415, 416,

418, 420, 421

fusicornis (Heteromastix), 131, 135,

138, 145, 146
(Telephorus), 129, 135

fuscipennis (Dasytes), 240, 241, 242
fuseitarsis (Helcogaster), 216, 221, 230,

232, 239
fnscolineatus (Metriorrhyncbus), 53,

68, 69, 86, 87
gagaticeps (Heteromastix), 131, 134,

135, 136, 138, 139, 140, 141, 146,

147, 148

gagatinus (Helcogaster), 215, 218

,, var. occideutalis (Helcogas-

ter), 218

,, var. Tasmanieiisis (Helcogas-

ter), 218
galatea (Melanargia), Iv, 351, 353

,, ab. leuconielas (Melauargia), Iv

,, var. procida (Melanargia), Ixiii

galeatus (Heteromastix), 135, 136
(Telephorus), 129, 135

galene (Aterica), 331
Galesus, 441
gambiensis (Phaeochroua), 499
gamma (Plusia), 473

,, (Thecla), 437
gangeticus (Scarabaeus), xlvi

garuda (Adolias), 3, 4

„ (Eutbalia), 3, 4, 364, 372
gaulica (Psittacastis), 21

Gelecliiadae, 18

geminatus (Liparoclirus), 490
geniistis (Amydria), 43
geniculatus (Heteromastix), 132, 147,

149
gentilis (Microglossa), 400, 401, 402
Geotrupinae, 482, 483, 484, 485,

486

gerniari (Miitogranima), xxxiv
gil.berosa (Thecla), 433

,, toiiilinsoni (Thecla), 433
gigiintea (Tribelocephala), 392
gigas (Metriorrhyncbus), 57

,, (Phaeochroops), 492, 493
glabra (Periplaneta), 272, 281

,, (Platyzosteria), 269, 281

,, (Syntoniaptera), 272
glabriventris (Ilyobates)., 417
glaciata (Antaeotricha), 30
glandicolor (Cymus), x
Glaphyridae, 482
Glaphyriuae, 480, 481, 482
glaucippe (Hebomoia), 36S, 373
glaucus (Papilio), 379, 381
globosus (Abraeus), 410
glomeratus (Apanteles), Iviii

gloriosa (Blatta), 317

,, (Cosmozosteria), 295, 297
(Gyna), 312, 317

,, var. ignicollis (Holopyga),
466

,, var. punctatissima (Holopyga),
466

,, var. viridis (Holopyga), 466
Glyphodes, xxxix
Gnathoncus, Ixv

godarti (Scydmaenus), 408
gongylodes (Gongylus), 512
Gonepteryx, 354
Gougylus, 512
Gonionota, 24, 25, 26, 27, 28
goochi (Erythmelus), 455
goryi (Calopterou), 54

,, (Lycus), 54

,, (Metriorrhyncbus), 54, 56
Gorytes, 443
gracilis (Cladophorus), 84

,, (Metriorrhyncbus), 53, 83

,, (Myrmecocoris), x
grandis (Platyzosteria), 266, 270
granulatus (Carabus), xxiv

(Selenurus), 125, 126, 127
granulipennis (Dasytes), 240, 246
Grapta, 378
giatiosus (Xylobanus), 62
gressneri (Ptenidium), 409
griffithi (Trichalus), 91, 98

grosse-punctata (Desmozosteria), 302,

303
grossulariata (Abraxas), xxxi, xxxii

,, var. lacticolor (Abraxas),

xxxi, xxxii

gueueei (Luperina), Ixxiii, Ixxiv

guerini (Calochronius), 100, 101, 104

,, (Luciola), Ixxxi, 108

I

gutt'.ilatus (Laius), 151, 159
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Gyiia, 255, 310, 311, 312, 313, 314,

315, 316, 317, 318, 319 320, 321,

322, 323, 324, 325, 320
Gynopeltis, 326
Hadena, 475, 477
Hadeninae, 462
haemopterus (Pseudolychus), 48

haemorrhoa (Oxypoda), 402
haemorrhoidalis (Metriorrhynchus), 50,

54, 67, 82

,, (Pseudolychus), 48, 57

hagensi (Dinarda), xxiii, 418
Halyzia, xxxiii

Hamanuinida, 1, 2, 3, 4

Hapaloriychus, 487
haroldi (Phaeochridius), 488
harpuri (Temnelytra), 305
hartineyeri (Platyzosteria). 270, 288
hastata (Philagra), 395
havila (Thecla), 432
haworthi (Myrinedonia), 402

(Zyras), 403
Hebomoia, 368, 369, 373
liecabe (Eurema), 366

,, (Terias), 366, 367, 369, 373
liecate (Brentliis), Iv

hector (Papilio), 368, 371, 373
liectorides (Papilio), xi

Hedyehridium, 466
Hedychrum, 465
hegemone (Pseudargynnis), 359
Helcogaster, 45, 47, 180, 186, 187, 188,

192, 193, 196, 212, 213, 214, 215,

216, 217, 218, 219, 220, 221, 222,

223, 224, 225, 226, 227, 228, 229,

230, 231, 232, 233, 234, 235, 236,

237, 238, 239
helice (Synchloe), 362
HelicoDii, 330, 382
Heliconinae, 329
Heliconius, Ivii

Heliodines, 35
Heliotis, 47, 250
Heliozela, xxix
hellica (Pieris), 355
helmsi (Dasytes), 241, 243, 245, 248

,, (Helcogaster), 216, 235
Hemerobius, Ixxi

Hemiptera, 440
Heodes, Ixiv, Ixv, 380
heodes (Thecla), 437
hepatica (Homalota), 405
herodiaua (S]iinolia), 467
Hesperia, 352, 366
Hesperiidae, 337, 352, 362, 373,

381
Hetaerius, xxx, 397
Heterocera, 1

heterodoxiis (Metriorrhynchus), 51, 87
Heteromastix, 48, 112, 129, 130, 131,

132, 133, 134, 135, 136, 137, 138,

139, 140, 141, 142, 143, 144, 145,

146, 147, 148, 149, 150, 250
Heteroptera, 385
Heterothops, 406, 407
hevdeniaua (Cutilia), 290, 292

,, (Periplaneta), 292

,, (Polyzosteria), 292
hexaselena (Brenthia), 41
hiarbas (Eurytela), xxxv, xxxvi

,, var. flavescens (Eurytela), xxxv
hierta-cebrene (Precis), 361
Hipparchia, Ixix, 351, 353
hippo (Appias), 364, 372
hippothoe (Chrysophanus), x
Hirsutina, Iv

hirtipes (Metriorrhynchus), 50, 71
hirtus (S{)hex), Ixix

Hister, 409
Histeridae, 410, 484
hobleyi (Pseudacraea), Ixiii, Ixiv

Holocacista, xxix
Holopyga, 466
holosericeus (Camponotus), xlvi

Homalota, Ixxiii, 405, 406
Homoeusa, 415, 416, 417
Homoptera, 392
hopei (Heliotis), 250
Hoplitis, 1, 2, 4, 7, 8

horta (Acraea), 357
hosei (Methana), 307, 309
humeralis (Myrmedonia), 403, 422

,, (Rhyuchocoris), 387
humilis (Luciola), 106, 107, 108, 110
luunuli (Thecla), 375, 376
hyalina (Gyua), 311, 314, 324
Hybochaetodus, 500
Hybosoridae, 486
Hybosorinae, 1, 485, 486, 487, 488
Hybosorus, 487
Hydnobius, Ixxiii

Hydrocanipinae, xl

Hylotoma, 441, 442
hymenaea (Choreutis), 38
Hymenoptera, 439, 440, 442, 449, 465
Hymenopterites, 440
Hyinenopus, 512
Hypattalus, 45, 47, 168, 169, 170, 171,

172, 173, 174, 175, 176, 177, 178,

179, 180, 250
hyperbius (Argynnis), xxvi
Hyperoallia, 24
Hypolimnas, xxvi, xxxvi, xxxvii, 357,

361, 368, 372
hypophlaeas (Chrysophanus), xlix

,, (Riiniicia), ix
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hypophleas (Heodes), 380
Hypseloderus, 488

icariis (Lycaeiia), Ixxix

,, (Plebeius), xvi

,, (Polyommatus), 354

,, ab. celina (Polyommatus), Iv

Ichneumonidae, 440, 442
Ichthyurus, 126

Idas (Plebeius), xii, xiii

Idiocrates, 19, 20
Idiophantis, 20
Idiostoma, 502
Idiostominae, 485, 501

idomeneus (Caligo), 382

ignifrons (Clirysis), 468

ignita (Chrysis), 466
Ilyobates, 417

imitatoi' (Heteromastix), 131, 147

Imma, 35, 36

immaturus (Telephorus), 114, 123

iraperialis (Salius), xxiii

(Teinopalpus), 365, 373

„ (Telephorus), 113, 116, 117,

119, 125

impressa (Polyzosteria), 258, 260
impressifrons (Helcogaster), 215, 218

impunctatus (Carphurus), 212

,,
(Neocaiphurus), 211, 212

incertulas (Schoenobius), xxxix
incisa (Chrysis), 469

,, (Gonionota), 27

incisicollis (Helcogaster), 215, 223

inclusa (Periplaneta), 282

,,
(Platyzosteria), 269, 282

incommoda (Gyna), 314, 321

inconstans (Telephorus), 114, 119, 121

incrassata, var. gratiosa (Chrysis), 468
infernalis (Styx), xi

iufiatus (Heteromastix), 130, 149

inquilina (Thiasophila), 417

inquinulus (Metriorrhynchus), 51, 67

j^ ,,
(Porrostoma), 67

(Stadeuus), 67, 78

insidiator (Calochromus), 101, 103, 105,

106
insignata (Trichomera), 311, 322

iiisignicornis (Laius), 151, 159

insignipennis (Metriorrhynchus), 51, 54,

71, 73, 80

insignis (Trichalus), 90, 96

insularis (Helcogaster), 217, 230, 234
intermedia (Pseudogyna), 325
intermedins (Laius), 153, 158
interrogationis (Grapta), 378

,, (Polygonia), 380
invenustus (Carphurus), 191, 197

invisa (Periplaneta), 271, 275

„ (Platyzosteria), 267, 275

invisa (Polyzosteria), 258, 261, 262

io (Vanessa), 343, 353
iphita (Precis), 368, 372
iridicolor (Polyzosteria), 258, 259, 262
iris (Apatura), 353
irregularis (Metriorrhynchus), 52, 68,

249

,, (Porrostoma), 68

isabellae (Teratoneura), 1, li

ismenius (Heliconius), Ivii

isophylla (Gonionota), 25
Ithomiinae, 329
Ixias, 366, 372
Izatha, 24

janetta (Euphaedra), 3

janira (Epinephele), 340, 344, 347, 352,
353"

,,
(Hipparchia), 349

jenseni (Phaenognatha), 503

,, (Sanganus), 389

janthinipennis (Balanophorus), 182, 183,

186, 197
jocosa (Gyna), 313, 317
joppensis (Chrysis), 468

joya (Thecla), 437
Junonia, 360, 369
jurtina (Epinephele), 346, 353
jutta (Oeneis), 377, 379

kaschmirensis (Pyrameis), 372

,, (Vanessa), 365
Kakerlac, 309
kazungulana (Gyna), 314, 320, 321

kershawi (Telephorus), 113, 121

Knei.hasia, 292, 293

kohli (Chrj'sis), 468
Laeosopis, Ixxv
laesifrons (Carphurus), 188, 198, 227
laeta (Terias), 364, 367, 373

laetus (Metriorrhynchus), 68, 87

laevinodis (Myrmica), 403, 404, 406, 421

Laius, 46, 47, 150, 151, 152, 153, 154,

155, 156, 157, 158, 159, 160, 161,

162, 163, 164, 165, 166, 167, 230
lambii (Anamesia), 299, 300
Lamellicornia, 479, 480, 481, 483
Lampides, Ixix, Ixxv, Ixxvii, 368, 371,

372
Laniprinus, 406

Lampyrides, 47, 106
Lampyris, 46, 106, 107, 108, 249

Landbecki (Idiostoma), 502
Laparosticti, 479, 480, 483, 484
lapidaria (Choreutis), 39

Lasiommata, 345
Lasius, xxiv, xxxi, xlix, 399, 400, 401,

402, 403, 404, 405, 406, 407, 408,

409, 410, 415, 416, 417, 421, 422,

423, 424, 425, 426, 428
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Laspeyresia, 14

lata (Panchlora), 322, 323
latebricola (Staphylinus), 407

lateralis (Cosmozosteria), 255, 295, 298

,,
(Metriorrhynchus), 52, 68, 69,

86, 87, 249

,, (Polyzosteria), 298
Latlirobium, Ixv

laticeps (Enaesius), 456
latieoUis (Heteromastix), 131, 140

,, (Myrmedouia), 423
laticosta (Gyna), 313, 317, 322

,, (Panchlora), 317, 318
latipennis (Carphnrus), 191, 197
latizona (Platyzosteria), 270, 287
latus (Heteromastix), 129, 132, 145, 146
Leistus, xxiv
Lembeja, 394, 395
Lepidoptera, 440
lepidus (Carphurus), 189, 199
Leptalides, 337
Leptinus, 408
Leptothorax, xxxi, 404
Leptozosteria, 256, 289, 291
Lethrus, 484
leucera (Luciola), Ixxxii

ligata (Periplaneta), 308

,, (Polyzosteria), 297
ligulicornis (Osmia), 468
Limacis, 450
limbata (Myrmedouia), 403

,, (Polyzosteria), 258, 259
limbatus (Achras), 67

,, (Metriorrhynchus), 51, 67

,, (Porrostoma), 67

Limnoecia, 17

lindsayi (Auamesia), 299, 301
lineatum (Porrostoma), 68
lineolatus (Alcimocoris), 386, 387
Liogluta, 405
Liparidae, 9

Liparochrus, 486, 487, 489, 490
Lipteninae, 1, 329
lisa (Terias), 374, 381
liturata (Platyzosteria), 270, 286

,, (Polyzosteria), 286
Lobopelta, xlvi

logistis (Brenthia), 41

Lomechusa, 398, 417, 419, 420, 422,

427, 429
longicaiida (Oophilus), 458
longicollis (Carphurus), 190, 196
longicornis (Chxviger), 425, 428

,, (Hypattalus), 170, 174, 178

,, (Metriorrhynchus), 53, 62,

64, 76

,, (Quedius), 407

,, (Xylobanus), 64
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longipes (Carphurus), 189, 20"

longus (Carphurus), 189. 209, 210
Lophococcus, X
lubricipeda (Spilosoma), 472, 474, 477
lucilla (Neptis), Ixiii

Luciola, Ixxi, Ixxxi, Ixxxii, 46, 47, 106,

107, 108, 109, 110, 111, 249
lugens (Myrmedouia), 422
lunaria (Selenia), 473, 476
lunata (Wodongia), 308, 309
Luperina, Ixxiii, Ixxiv

lurida (Gyna), 314, 315, 321
luridicollis (Heteromastix), 131, 134

,, (Malachius), 134
luteopictus (Selenurus), 126
lyaeus (Papilio), 355
Lycaena, Ixxv, Ixxvii, Ixxix, Ixxx, 349
Lycaenesthes, 1, lii

Lycaenidae, xlvii, Ixix, 337, 348, 352,

372, 374, 375, 376, 377, 378, 431
Lycaeninae, 354, 361, 372, 380
lychnus (Atyphella), 106,107, 110, 111
Lycides, 45, 46, 47, 48, 57, 99, 100
Lyons, 49, 54, 55, 57, 95, 249
Lydiae (Chrysis), 468
lyonessius (Sunius), Ixv
lysithous (Papilio), xi

macareus (Papilio), 369
Machlotica, 36, 37, 38
macleayi(Balanophorus), 182, 184, 185,

205

,, (Heteromastix), 131, 137
Macroglossa, 340
macrops (Telephorus), 114, 124
maculata (Polyzosteria), 259
macnliceps (Helcogaster), 216, 229
maculimarginata (Cosmozosteria), 295,

297

,, (Platyzosteria), 297
maculipennis (Gyna), 311, 314, 315,

316, 320, 321, 323

,, (Panchlora), 320
maculiventris (Carphurus), 190, 207
maculosa (Lembeja), 394
madagascariensis (Binna), 354

(Phaeochrous), 498
magna (Methana), 306, 307
major (Helcogaster), 217, 221, 232

„ (Laius), 153, 154, 157, 166, 167
Malachiides, 47, 150
malachitis (Brenthia), 40
Malachius, 154, 156
Malacodermidae, 45, 47, 58, 162, 242
JMamestra, 462
niaudarina (Cryptotympana), 393
Mania, 471, 478
manni (Pieris), xxv, Ixxi

manowensis (Dicronorrhina), xi
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manowensis (Ncptunides), xi

Mantidae, 513
Mantinae, 511
Mantis, 511, 512, 514
Mantura, Ixxiii

niarapokensis (Alcimocoiis), 386
marginalis (Metliana), 306, 307, 308

,, (Periplaneta), 308
marginata (Amphotis), 426
mai'ginatus (Hister), 409

,, (Pseu(lolychus), 48

niai'ginicollis(Helcogaster), 215, 221
(MetrioiThyiic]ms),69, 249

marginifera (Periplaneta), 292
marginipennis (Lampyiis), 46, 106, 107

,, (Metriorihynclius), 53,

67, 71, 86
marginiventiis (Caiplnirus), 187, 189.

193, 194
niaiianne (Ixias), 366, 372
niarkeli (Dinarda), 417

(Triclionyx), 409
marmorea(Stngeta), 1, lii

masliunus (Pliaeochroiis), 498, 499
mastersi (Balanoplionis), 182, 184, 185

(Calochromiis), 100, 104
(Laius), 155, 156

,, (Telephorus), 112, 113, 114,

118, 123, 124
mattliewsi (Mantura), Ixxiii

maximus (Lophococcus), x
McDonaldi (Hetoromastix), 131, 135,

136, 138
mediiinea (Knephasia), 293

,, (Zonioploca), 293
Medon (Idiostonia), 502
medusa, var. psodea (Ei'ebia), Ixiii

megalops (Balanophorus), 182, 184
Megalura, Ixi

Meigenia, xlix

Melanipyrus, 99
Melanargia, Iv, Ixiii, Ixix, 351, 353
nielanaria (Periplaneta), 271, 272

(Platyzosteria), 265, 266, 271,

272, 274, 275

,, (Polyzosteria), 271

,, var. grandis (Polyzo.steria),

270
melanesiae (Cutilia), 290, 291
Melanitis, 365, 372
Melanocynia, 372
Melanophila, Ixv

melanopis (Antaeotricha), 31

Melanozosteria, 265, 278
melaspis (Metriorrhynchus), 52, 69

,, (Porrostoina), 69

ineleager (Lycaena), Ixxix

,, (Polyomniatus), Iv

nielidor (Thecla), 431
nielinus (Thecla), 380
Melitaea, xlviii, Iv, Ixix, Ixx, 349, 353
Meloe, 413
Melolonthinae, 480, 481, 482, 483, 484
Melyrides, 47. 48, 239
niendica (Spilosonia), Ivii

,, ab. nigroiuarginata (Spilo-

sonia), Ivii

luenelans (Morphn), 382
nientaweiensis (Phaeocbroops), 495
mentitor (Metriorrbyncbus), 50, 71

nierope (Papilio), 356
nieruensis (Spathicera), xxiii

niesentina (Belenois), 356, 359
mesomelinus (Quedius), 407
mesonyctia (Zaratba), 17

Methana, 254, 257, 285, 306, 307, 308,

309
Metriorrbyncbus, 48, 49, 50, 51, 52. 53,

54, 55, 56, 57, 58, 59, 61, 62, 63,

64, 65, 66, 67, 68, 69, 70, 71, 72, 73,

74, 75, 76, 77, 78, 79, 80, 81, 82, 83,

84, 85, 86, 87, 88, 89, 90, 99, 249

]neyricki (Metriorrbyncbus), 51, 71,

73, 77, 78
niicbaelseni (Desniozosteria), 302, 303
Microglossa, 399, 400, 401, 402
Micropeplus, xxxii

niicrops (Eccoptomera), xxxiv
(Quedius), 407

miersianus (Cryptogenius), 501

milberti (Vanessa), 375, 376, 380
niilbauseri (Hoplitis), 7, 8

niilitaris (Metriorrbyncbus), 53, 85

Miltogramnia, xxxiv
Miniacraea, Ixviii

mingrelica (Luciola), Ixxi

niiniaticollis (Metriorrbyncbus), 50, 71,

73, 76

,, (Xylobanus), 63, 71

niiniatus (Cladopborus), 64

(Metriorrbyncbus), 53, 64, 83

minimus (Cupido), Ixiv, Ixxv
minor (Calocbromus), 101, 105
niinutissima (Dicopus), 455

mirabilis (Heteromastix), 131, 137
(Hypattalus), 170, 174

,, (Myrinecbusa), 398

miranda (Thecla), 435
Miselia, 462
niisippus (Hypolimnas), xxxvi, 368,

372

,, var. alcippoides (Hypolim-
nas), xxxvi

,, f. inaria (Hypolimnas),

xxxvi, xxxvii

mitchellii (Blatta), 264
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mitchellii (Euzosteria), 255, 263, 264

,, (Polyzosteria), 264
mnemosyne (Paniassius), 344, 354
moerens ( Metriorrhynclius), 52, 54, 79

,, (Porrostoma), 80
Mompha, 17

moiiastra (Steiioma), 33
Moninia, 462
Moiiophloebus, x
montanus (Hypattaliis), 169, 170, 179

(Papilio), 371
monticola (Metiioirliynchus), 50, 71,

81, 86, 87
morosa (Platyzosteria), 269, 282
Morpho, 382
niossmani (Telephoriis), 113, 119
mucroiiatus (Hypattalus), 170, 174,

175, 176
mutabilis (Chrysis), 469
Mycalesis, 1, Hi, 370, 372
Mydas, xxvii

Mylothris, 356, 358, 362
Mymaridae, xlvii, 1, 450, 451
myrina (Argynnis), 375, 378

„ (Brenthis), 376, 380
Myrmechusa, 398
myrniecobia (Homalota), 406
myrmecopliilus (Othiiis), 407
Myrmecopora, x
Myrmecoris, x
Myrmedonia, 398, 399, 401, 402, 403,

404, 421, 422, 423
rayrmeleon (Eulophouotus), 1, 9, 10,

12

Myrmetes, 426
Myrniica, xxxi, lix, 403, 404, 406. 407,

420, 421, 440
Myrmicidae, 440
Myrmiciiini, 440
Myrmoecia, 403
mystaceus (Gorytes), 443
Nacaduba, 371
napi (Pieris), vii

,, var. bryoniae (Pieris), vii

,, var. napeae (Pieris), Ixx
neanthes (Charaxes), 361
neavei (Gynopeltis), 326
nebras (Machlotica), 37
nebulosa (Aplecta), vii

Necrobia, 161
Nemocera, xx
nemoralis (Carabus), xxiv
Neocarphimis, 47, 180, 186, 211, 212

213
Neptis, xxviii, Ixiii, 366, 372
Neptniiides, xi

neurica (Nonagi ia), Ixx

,, ab. fusca (Nonagria), Ixx

neurica, ab. rufescens (Nonagria), Ixx
Neuroptera, 439
niasana (Cryptotympana), 392
niasianus (Phaeochroops), 494, 495
nickerlii (Luperina), Ixxiii, Ixxiv
nidicola (Gnathoncus), Ixv

(Laius), 153, 160

,, (Microglossa), 399, 401
niger (Helcogaster), 216, 222

,, (Heteromastix), 131, 141, 144

,, (Lasins), xxxi, xlix, 404, 405,

415, 416, 417, 421, 422, 424,
425

nigra (Heterothops), 406, 407
nigricans (Dasytes), 240, 242, 243

,, (Epipeda), Ixv
nigriceps (Helcogaster), 216, 233
nigrifrons (Gyna), 313, 318
nigripennis (Coelodes), 490

,, (Lnciola), 106
nigi-ipes (Heteromastix), 132, 145, 146

,, (Metriorrbynchus), 49, 52, 61,

88, 249

,, (Porrostoma), 49
nigrirostris (Metriorrbynchus), 54
nigritulus (Philontlius), Ixv
nigroterminalis (Telephorus), 113, 114,

122
nigrovittatus (Metriorrbynchus), 52, 78
niphe (Argynnis), xxvi
nireus (Papilio), 356

,, lyaeus (Papilio), 362
nitens (Carabus), xxiv

„ (Polyzosteria), 258, 259
nitida (Cutilia), 254, 281, 289, 290

,, (Platyzosteria), 265
,, (Polyzosteria), 290

uitidula (Liogluta), 405

,, (Homalota), 405
nitidus (Phaeochrous), 497, 498
niveodactyla (Alucita), xxxix
nobilis (Cassida), Iviii

,, (Euzosteria), 263

,, (Polyzosteria), 263
nobilitatus (Gantharis), 115

(Telephorus), 112, 113, 115,

116, 119, 140

,, var. andersoui (Telephorus),
115

,, var. proprius (Telephorus),

115

,, var. ruficollis (Telephorus),
115

,, var. vibex (Telephorus),

115, 116
Noetua, 382
Noctuae, 462
Noctuidae, 348, 374

L 2
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nodicollis (Calochronius), 101

nodicornis (Lains), 153, 160

nohara-halali (Acraea), 355, 361

nomius (Papilio), 368, 373
Nouagria, Ixx

Notiophilus, xxiv
notodontella (Gonionota), 24

Notodoiitidae, 4

notopliihis (Telepliorus), 113

Notozus, 462
Notothecta, 423
novae-seelandiae (Platyzosteiia), 268,

279

,,
(Polyzosteria), 279

imbicollis (Tviclialus), 90, 96

,,
(Xautlieros), 96

nubipennis (Carpliurus), 187, 198

numi'ii (Thecla), 433
Nymplialidae, Ixii, 2

Nymphalinae, 2, 329, 338, 353, 361,

372, 379
olierthuri (Acraea), liii

obliquiceps (Helcogaster), 215, 222,

228, 229
obliquns (Cymus), x
obliterata (Adalia), xxxiii

obloiiga (Gyna), 313, 318
oblongiviscula (Honialota), 405
oblongosignatus (Laius), 151, 160

obolarcha (Heliodines), 35

obscufa (Peiiplaneta), 280

,, (Platyzosteria), 268, 280, 282

obscuripeniiis (Metrioirhynchus), 52,

77
obscuripes (Drvmaplaneta), 284

,, (Platyzosteria), 269, 284
obscuroviridis (Polyzosteria), 258, 260

obscurus (Hybochaetodus), 500

occideutalis (Heteromastix), 132, 143

,, (Metriorrhyiicbus), 50, 71

Ochodaeinae, 485
ochraceus (Lycus), 49, 249

,, (Metriorrhynchus), 249

,, (Trichalus), 91

ochreatus (Trichalus), 90, 96

(Xaiitheros), 96
oclius (Thecla), 434
ociilata (Periplaneta), 308. 309

,, (Polyzosteria), 258, 261

Ocypus, 472, 474,

Odontoscelis, Iviii

Odynerus, Ixix

Oecophoridae, 17, 23
Oecophylla, xxvii

Oedemeridae, 48, 57, 82, 250
Oeneis, 377, 379
olens (Ocypus), 472, 474
oleracea (Hadeua), 475, 477

oleracea (Pieris), 377, 378, 380
Omalus, 441

Oniphra, Ixxi

Onceriiii, 481

Ontliophagus, 359
Oophilus, 458
ootheca (Maiitid), 511

o[)acicollis (Phaeochroojis), 493
opacus (Metriorrhynchus), 50, 89
oraniensis (Chrysis), 468
orbifer (Pyrgus), Iv

orbitulus (Lycaena), Ixxvii

oreicoruis (Laius), 153, 160
ordinarius (Metriorrhynchus), 50, 52,

81, 86, 87

,, (Porrostonia), 81

oreographa (Tortrix), 16

orientalis (Blatta), 512
orion, gen. vern. ornata(Polyommatus),

Iv

orithya (Precis), 370, 372
ornata (Ananiesia), 300, 302

,, (Pseudolampra), 302
ornatus (Carcinochelis), 391
Ornithoptera, 371
Orphnidae, 502
Orphniuae, 485
Orphnolechia, 28, 29
orthodoxus (Laius), 152, 163
Orthopteroidea, 512
osiris (Chrysia), 468
Osmia, 468
osniiae (Chrysis), 4*68

Osmylus, Ixxi

Othius, 407
Oxygrapha, 17

Oxylobus, 389
Oxypoda, 402, 416
Pachylomura, xlix

Pachypodinae, 484
Pachypus, 482, 483, 484
palepliates (Papilio), ii

pallida (Phytodecta), xlix

,, (Zonioploca), 293, 301
pallidifrons (Carphurus), 191, 207, 208
pallidipenuis (Carphurus), 188, 189,

193
palliditarsis (Chrysis), 469
pallidus, var. argenteus (Cryptopha-

gus), Ixv
(Laius), 154, 158

,, (Phaeochrous), 496, 497
pallipalpis (Kakerlac), 309

,, (Methana), 307, 309

,, (Periplaneta), 308, 309
pallipes (Heteromastix), 131, 139
palnierstoni (Telephorus), 113, 120
pammou (Papilio), 367
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pamphilus (Coenonyniplia), Iv

Panchala, 370, 372
PancWora, 310, 316, 317, 320, 322,

323
pauis (Parallelaptera), 454
Panolis, 462
panopinus (Papilio), ii

Panthus, 450
Pantolasius, 486
papaveris (Amphicoma), 481
paphlagou (Pseudolycoena), 434

(Thecla), 434
Papilio, ii, iii, xi, Ix, Ixi, Ixiii, 331, 345,

354, 355, 356, 357, 360, 362, 364,

365, 366, 367, 368, 369, 370, 371,

373, 376, 379, 381, 431, 432
Papilionidae, 378, 379
Papilioniuae, 329, 354, 362, 373, 381
papua (Methcina), 307, 309
papmis (Liparochrus), 489
Paracletes, xxiii

paradoxa (Papilio), ii, iii

,, (Metriorrhynchus), 71, 73, 74
paradoxus (Atemeles), 421

,, (Metriorrhynchus), 50
Parallelaptera, 454
parallelus (Helcogaster), 215, 219,

224
Paramethana, 254, 257, 309, 310
Paraponyx, xl, xli

Pararge, xxx, Ixiii, 353
Pareronia, 373
parhassus (Salamis), 361
Parnassius, Ixiii, 344, 354
Parnopes, 469
parthenie (Melitaea), Iv, Ixix, Ixx

,, f. varia (Melitaea), Ixx
patula (Euzosteria), 263, 264

„ (Polyzosteria), 264
paulina (Catophaga), 371, 373
Paulseni (Idiostoma), 502
pauxillus (Heteromastix), 132,135, 144,

146, 149
(Telephorus), 129, 135

pavesii (Spathicera), xxiii

pavonacella (Brenthia), 42
pectoralis (Polyzosteria), 296, 297
peculiaris (Luciola), Ixxxii

Pelmatosilpha, 305, 306
pelopoeicida (Chrysis), 468
peltata (Phenacisma), 325, 326
peninsularis (Phaeochroops), 492, 493
Pentatomidae, 385
perabundans (Heteromastix), 132, 144,

145
peregrinum (Acridium), iv

Perigrapha, 462
peringueyi (Gyna), 313, 318

Periplaneta, 265, 271, 272, 274, 275
279, 280, 281, 282, 284, 285, 286,

287, 290, 292, 304, 307, 308, 309
Perisphaeriinae, 326
Perissoneura, 394
Peronea, 16, 17

perplexa (Platyzosteria), 268, 277
perseus (Mycalesis), 370, 372
Petillia, 390, 391
Peucephila, 461
Phaenognatha, 482, 483, 502, 503, 504,

505, 506
Phaeochridius, 486, 488
Phaeochroops, 486,488,492,493,494,495
Phaeochrous, 486, 488, 496, 497, 498,

499, 500
Phalaena, 382
phalantha (Atella), 356, 359, 361
Phausis, Ixxi

Phenacisma, 325, 326
phidippus (Amathusia), 366, 372
Philagi-a, 395, 396
philodice (Colias), 374, 375, 376, 377,

378, 380
philonthoides (Carphurus), 188, 198
Philonthus, Ixv
phlaeas (Chrysophanus), ix

,, (Rumicia), ix

,, ab. alba (Rumicia), Ixiv

,, ab. schmidtii (Rumicia), Ixiv
Phloeophilus, Ixxiii

phocodes (Gonionota), 27
phoebe (Melitaea), Iv

phrosine (Thecla), 435
Phryganidae, 344
Phygadenon, 441, 442
phyllocampa (Hoplitis), 1, 2, 4, 7, 8
Phyllodromiiuae, 304
Phyllognathus (Idiostoma), 502
Phymatidae, 391
Phytodecta, xlix

Phytophaga, 440, 442, 483
piceus (Myrmetes), 426
j)icta (Cosmozosteria), 295, 298

,, (Gynopeltis), 326

,, (Platyzosteria), 298
pictipes (Carphurus), 190, 199
picturata (Petillia), 390
pictus (Balanophorus), 182, 184

,, (Telephorus), 119
Pieridae, Ixxi, 338, 377
Pierinae, xxxviii, 329, 338, 354, 362,

372, 373, 380, 381
Pieris, vii, xxv, Ivii, Ixxi, 340, 341,

342, 343, 344, 345, 346, 347, 349,

350, 352, 354, 355, 360, 374, 375,
376, 377, 378, 380, 472, 473, 474,
475
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pilosicornis (Calocliromus), 100

,,
(Dumbrellia), 100

piplea (Thecla), 434

Pityogenes, Ixv

plagiaticollis (Laius), 151, 152, 159,

164
Planema, 1, liii, liv, Ixiii, Ixiv, Ixvii,

Ixviii

planiceps (Laius), 153, 160
platygaster (Luciola), Ixxxii, 106, 107,

108, no
Platylesches, 358

l)latyxantha (Piomalactis), 13

Platyzosteria, 255, 256, 265, 266, 267,

268, 269, 270, 271, 272, 273, 274,

275, 276, 277, 278, 279, 280, 281,

282, 283, 284, 285, 286, 287, 288,

289, 292, 293, 295, 296, 297, 298
Plebeius, ix, xii, xiii, xLv, xv, Iv, lix,

Ixxiv

Pleocoma, 483, 484
Pleocominae, 484
Pleurosticti, 479, 480, 483, 484

plexippus (Anosia), 379

plicata (Euthia), 409

plinius (Tarucus), 355

Plusia, 473
Plutellidae, 34

pluteus (Clernchus), 453

podalirius (Papilio), 345, 354

Poecilocoris, 385, 386
poggei (Planema), Ixiii, Ixiv, Ixviii

polita (Periplaneta), 290

polonus (Agriades), Iv, Ivi, Ixxix

polychloros (Vanessa), 340, 353

polychron (Dicrouorrhina), xi

polyctor (Papilio), 365, 373
Polyergus, xxxi, 421

Polygouia, 353, 380

polylineatus (Tychius), xlviii

polymnestor (Papilio), 371, 373,

Polyommatus, Iv, Ixx, 335, 342, 352,

354, 368
polytes (Papilio), 371, 373
polyzona (Anamesia), 299, 300, 301,

303

,, (Polyzosteria), 300

Polyzosteria, 254, 255, 257, 258, 259,

260, 261, 262, 263, 264, 270, 271,

272, 274, 275, 276, 277, 278, 279,

280, 281, 283, 284, 285, 286, 288,

290, 291, 292, 296, 297, 298, 300,

302, 305
Pompilas, xlvi, Ixix

pomposa (Gyua), 317
Pouera, 406, 409
Pontiae, 352
populi (Empoasca), x

porcatus (Micropeplus), xxxii

porphyraspis (Strobisia), 23

Porrostoma, 48, 49, 54, 55, 57, 61, 64,

65, 66, 67, 68, 69, 70, 80, 95
postica (Hoplitis), 7

posticalis (Cladophorus), 63

(Metriorrhynchus), 53, 63,84
praefoctas (Eios), 83
Prasia, 393, 394
Prasoplecta, iii

pratensis (Formica), xxxi, 402, 406,

416, 417, 422, 423, 424, 425, 426
pratensoides (Atemeles), 423
])ravus (Carphuius), 188, 199
Precis, 359,"361, 368, 369, 370, 372
pretiosus (Laius), 152, 160
prima (Leptozosteria), 289
Prioneris, 369, 372
Promalactis, 18

prometopa (Utuca), 13

protesilaus (Papilio), Ixi

protocrossa (Imma), 36

provisionalis (Periplaneta), 282
(Platyzosteria), 269, 282

psaphon (Charaxes), 363, 367, 372
Pseudacraea, Ixiii, Ixiv

Pseudargynnis, 359
pseudatrata (Platyzosteria), 266
pseudepaea (Aeraea), 1, liii

pseudocastanea (Platyzosteria), 268, 281
Pseudogyna, 325, 326
Pseudolampra, 298, 299, 301, 302
Pseudolyeaena, 434
Pseudolychus, 48, 57, 82
Pseudopsis, xlviii

Psilus, 441
Psittacastis, 20, 21, 22

Ptenidium, 409
Pterophoridae, xlv, 13

Pterostichus, xxiv

Ptinidae, 247
puberula (Homalota), Ixxiii

pubesceus (Antennopborus), xxiii

,,
(Cryptopbagus), Ixxiii

(Polyzosteria), 258, 260, 261

pubicollis (Atemeles), 427, 428
pudica (Luciola), 106, 107, 109, 110

pulcbella (Polyzosteria), 258
pulcbellus (Telepborus), 112, 113, 114,

125

,
, var. notophilus (Telepborus),

114
pulcberrimus (Hypattalus), 169, 174
pulcliripes (Helcogaster), 216, 236
pulla (Microglossa), 399, 401, 402
punctata (Anamesia), 300, 301

„ (Platyzosteria), 267, 276

,, (Polyzosteria), 276
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punctata (Pseudolampra), 299, 301

punctatissimus (Hydnobius), Ixxiii

punctatum (Miltogramma), xxxiv
punctatus (Carphurus), 189, 210

,,
(Dendrophilus), 409

piincticollis (Quedius), 407

punctilobus (Helcogaster), 215, 238
punctipennis (Coelodes), 491

(Helcogaster), 215, 224,

226, 237
puuctulata (Anisotoma), Ixxiii

punctulatus (Hypattalus), 169, 172,

174
pupilla (Luciola), Ixxxii

purpuvantes (Thecla), 435
purpurascens (Polyzosteria), 258
pusilla (Phaenognatha), 506

pusillus (Heteromastix), 132, 133, 134,

144, 148, 149

,, var. dilataticollis (Hetero-

mastix), 133, 134

,, (Scydmaenus), 408
(Telephorus), 129, 133

pusio (Telephorus), 129, 133
pustulata (Cryptotympana), 392
pustulosa (Chrysis), 4')8

puti'idella (Depressaria), Ixx

Pycanum, 389
pygmaea (Dinarda), 418
pygmaeus (Dendrophilus), 410, 425
pylades-angolanus (Papilio), 362
Pyralidae, xlv, 348
Pyrameis, xlv, 343, 353, 355, 361, 372,

378, 380
Pyrgota, 359
Pyrgus, Iv

Pyrocoelia, 249
quadrifascia (Polyzosteria), 296, 297
quadrimaculata (Thecla), 438
quadripuuctata(Clythra), 414, 426, 429
quadripunctula (Heterothops), 406
Quedius, 407, 423
quercus (Thecla), 352, 354
quinquenotatus (Laius), 152, 156, 167
quinqueplagiatus (Laius), 151, 159, 165
quinquespinosa (Acauthaspis), xxviii

rabbaiae (Acraea), 359, 361

rafflesii (Euploea), 365, 372
rahei (Terias, ) 357
I'amosus (Metriorrhynchus), 51, 74
rapae (Pieris), vii, xxv, Ixxi, 340, 341,

342, 343, 344, 345, 346, 347, 349,

350, 354, 374, 375, 376, 377, 378,

380, 473, 475
rattus (Phaeochroops), 494, 495
ravola (Euphaedra), 3, 4

raymondi (Trichalus), 95
rebecca (Chrysis), 467

Reduviidae, 392
reflexa (Polyzosteria), 263
religiosa (Mantis), 511, 512
rhadamanthus (Euploea), iii

rhagonychinus (Carphurus), 190, 198,

206
rhamni (Gonepteryx), 354
rhipidius (Lycus), 57

,, (Metriorrhynchus), 49, 50, 52,

55, 57, 58, 59, 61, 69, 80, 89

,, (Porrostoma), 49, 55
rhomboidaria (Boarmia), 473, 474, 475,

476, 477
Rhynchocoris, 387
rhyticephalus (Helcogaster), 217, 226
rhytideres (Carphurus), 188, 198
rigidicornis (Callicerus), 405
rivillei (Holocacista), xxix
rivularis (Trechus), xlviii, xlix

roboris (Laeosopis), Ixxv
robusta (Lembeja), 394

,, (Paramethana), 310

,, (Zonioploca), 293, 294
robustus (Aclopus), 507
roseum (Hedychridium), 466
rostratus (Calochromus), 100, 104
rothei (Anamesia), 300, 302

,, (Pseudolampra), 299, 302
rotundatus (Gnathoncus), Ixv

roxelana (Pararge), Ixiii

rubi (Callophrys), xxix, xxx, 354

,, (Cupido), Ixxv
rubra (Myrmica), 420
rubrice|)s (Telephorus), 114, 120
rufa (Formica), xxxi, xlix, 398, 399,

402, 404, 405, 406, 407, 408,

409, 410, 411, 416, 417, 418,

419, 420, 422, 423, 424, 425,

426, 427, 428

,, pratensis (Formica), xxxi, 417
rufescens (Desmozosteria), 302, 303

(Methana), 307, 308

,, (Polyergus), xxxi, 421
rufibarbis (Formica), xxxi, 418, 421,

425

,, var. fusco-rufibarbis (For-

mica), 418, 419, 421

ruficeps (Platyzosteria), 267, 275
ruficollis (Luciola), Ixxxi

ruficornis (Aleochara), 398
(Helcogaster), 215, 218, 219

,, (Mydas), xxvii

(Periplaneta), 271, 272
rufipenne (Metriorrhynchus), 58

rufipennis (Lycus), 54, 55

, ,
(Metriorrhynchus), 48, 49, 50,

53, 54, 55, 56, 58, 69, 83,

86, 95
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rufipennis, var. haemorrhoidalis (Metri-

orrhynchus), 55, 56

,, var. liigubris (Metrior-

rhynchus), 55, 56

,, var. marginatus (Metrior-

rhynchus), 54, 56

,, var. miles (Metriorrhynchus),

55

,, var. }ilagiatus (Metrior-

rhynchus), 55, 56

,, (Porrostoma), 54

,, var. haemorrhoidalis (Por-

rostoma), 55

,, var. plagiatus (Porrostoma),

55

rufipes (Necrobia), 161

„ (Platyzosteria), 267, 278
rufirostris (Metriorrhynchus), 52, 88

rufitarsis (Chrysis), 469

rufiveutris (Tulephorus), 114, 118

rufofusca (Platyzosteria), 266, 274

rufoterminata (Platyzosteria), 268, 280

,,
(Polyzosteria), 280

rufovirens (Laius), 151, 159

rufulus (Hybosorus), 487
rufum (Idiostoma), 502
rugiceps (Laius), 153, 158, 164

ruginodis (Myrmica), 406, 407, 420,

421
rugosa (Spinolia), 467

rugulipennis (Laius), 151, 159, 165
Rumicia, ix, Ixiv

russatus (Metriorrhynchus), 65

,,
(Porrostoma), 65

sacer (Scarabaeus), xxxiii

saginatus (Lamprinus), 406

Salamis, 360, 361

salebrosus (Metriorrhynchus), 54, 56

,, (Porrostoma), 54, 55

Salius, xxiii

Salpingus, Ixxiii

salvini (Planeraa), Ixvii

Sanganus, 389, 390
sanguinalis (Thecla), 437
sanguinea (Buprestis), Ixv

,, (Formica), xxxi, lix, 402, 403,

404, 406, 408, 417, 418,

419, 421, 423, 425, 426
sanguinolenta (Lembeja), 394
Sarangesa, 355, 362
Sarcophaga, 359

sari^edon (Pajnlio), 369, 370, 373
Satyrinae, 353, 372, 378, 379
Satyrus, Ixix

saulopis (Gouionota), 28
saussurei (Chrysis), 469
scaber (Trox), 501

Scabina, 257, 305, 306

scabra (Platyzosteria), 267, 276
scabra (Polyzosteria), 276
scabrella (Platyzosteria), 267, 276
scabrinodis (Myrmica), xxxi, lix, 403,

406, 407, 420, 421
scabriuscula (Periplaneta), 280

,, (Platyzosteria), 265, 268,

280, 282
scalaris (Metriorrhynchus), 50, 70

,, (Porrostoma), 70
scapulatus (Balanophorus), 182, 183,

184, 205

,, (Carphurus), 183, 199

Scarabaeidae, 479, 480, 483, 484
Scarabaeus, xxxiii, xlvi

schausi (Thecla), 435
schmiedeknechti (Parnopes), 469
Schoenobius, xxxix
scintillans (Atyphella), 106, 107, 110,

111

scitiscabra (Derocrania), xlvi

Scolia, xxvii

Scolitantides, 433
scripta (Pauchlora), 323, 324
sculpturata (Gyna), 313, 319
sculptus (Laius), 152, 162, 166

scutellaris (Anarhynchus), 101

,, (Calochromus), 101, 102, 105

,, (Crabro), xxxiv
scutellata (Phaenognatha), 505
scutelligera (Gyna), 312, 316, 317

(Pauchlora), 316
Scydmaenidae, 408

1 Scydmaenus, 408
secunda (Leptozosteria), 289, 291
sedilloti (Cutilia), 256, 290, 292, 304

,, (Polyzosteria), 292
segmentarius (Carphurus), 187, 198
Selenia. 473, 474
Selenurus, 48, 112, 119, 121, 125, 126,

127, 128, 129

semele (Hipparchia), Ixix, 351 , 353
semialata (Plienacisma), 325, 326
semiatratus (Trichalus), 62, 91, 96
semicincta (Periplaneta), 284
semicostatus (Metriorrhynchus), 95

(Trichalus), 90, 95
semicrudum (Agasma), 250
semivitta (Periplaneta), 285

,, (Platyzosteria), 270, 285
senegalensis (Terias), 360, 362
septemcavus (Lycus), 57

,, (Metriorrhynchus), 57, 58
septentrionalis (Croesus), xliv

,, (Danaus), 365
(Tirumala), 371

serena (Trichotaphe), 23
serraticornis (Lycus), 95
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serraticornis (Metrionhynchus), 52, 60

(Trichalus)", 90, 93, 95
Setiostoma, 36
severina (Belenois), 356, 359
sexguttata (Periplaneta), 287

(Platyzosteria), 270, 287
silhetana (Terias), 364, 367, 373
Silphidae, 484
simillinius (Calochromns), 100, 104
simplex (Heteromastix), 129, 132, 145
simplicialis (Aulacodes), xl

sinipliciceps (Helcogaster), 216, 227,

228, 237
simplicicornis (Mctriorrliynchus), 51,

74
_

simplicifrons (Idiostoma), 502
simsoni (Metriorrhynchus), 53, 82
simulator (Carphurus), 190, 206
sinus (Laius), 151, 153, 157
Sirex, xxix
Sisyra, Ixxi

sitaris, 413
slateri (Papillio), ii

smaragdiua (Oecophylla), xxvii

Smeriuthus, 6

sobrimis (Dasytes), 240, 244, 245, 246
(Neocarplmrus), 211, 213

sodalis (Homalota), 406
sordidus (Hypattalus), 169, 170, 178
soror (Methana), 307, 308

,, (Periplaneta), 308, 309

,, (Platyzosteria), 270, 284

,, (Polyzosteria), 284, 285
Spathicera, xxii, xxiii

spenceri (Platyzosteria), 269, 284
sphaleropa (Tortrix), 15

Sphecapata, xxxiv
Sphegidac, 440
Spliex, Ixix

Sphingidae, 378, 379
spiculifera (Eronia), 368
Spilomma, xlix

Spilosoma, Ivii, 472, 474
spinicoUis (Helcogaster), 215, 237
Spinolia, 467
splendidula (Phausis), Ixxi

spurcata (Panchlora), 322, 323
squiresensis (Dasytes), 240, 243
Stadeuus, 49, 67, 74, 76, 78
Stagmatopliora, 17
Staphylinidae, 213
Staphylinus, 407
statilinus (Satyrus), Ixix

stellatarum (Macroglossa), 340
Stenoma, 31, 32, 33, 34
Stenomidae, 28
Stephanodes, 457
stercorarius (Staphylinus), 407

Stethynium, 452
sticticus (Telephorus), 119

Stilbum, 465
stratiotata (Paraponyx), xl, xli

striata (Lampyris), 46, 106

,, (Luciola), 107
stridulans (Gyna), 311, 312, 323, 324
strigiceps (Helcogaster), 217, 235
strigicollis (Carphurus), 189, 203
strix (Noctua), 382
Sti'obisia, 23
strumosa (Lomechusa), 419, 427, 429
Stugeta, 1, lii

Styx, xi

subaptera (Polyzosteria), 277
sub-bifasciata (Drymaplaneta), 286

(Platyzosteria), 270, 286
submarginata (Drymaplaneta), 286
subnobilis (Polyzosteria), 263
subobscura (Tliecla), 434
subreflexa (Euzosteria), 262

,, (Polyzosteria), 263
subtruneata (Temuelytra), 304, 305
subverrucosa (Blatta), 263

,,
(Euzosteria), 262, 263

subzonata (Platyzosteria), 297
succincta (Chrysis), 465

,, (Colletes), xxxiv
sulcata (Pseudojisis), xlviii

sulcatus (Liparochrus), 489

„ (Tiichalus), 90, 91, 92, 93

sulciceps (Helcogaster), 217, 227
sulcicoilis (Triclionyx), 409
sulcinodis (Myrmica), 420
Sunius, Ixv
sydneyanus (Selenurus), 126, 127, 129
Sym])etruni, Ixv
Syniphaedra, 2, 3, 370, 372
Synchloe, 362
Synchonnus, 49, 62, 66, 74, 76
Syngamia, xxviii

Syntelia, 484
Synteliidae, 484
Syntomai)tera, 265, 272
syriacus (Cleptes), 466
tachyporoides (Carphurus), 187, 198
Tachyporus, 406
Taeniocampa, 462
tages, var. bellezina (Anthocharis), xxix
Tapinoma, xxxi, 424
Tapinostola, xviii

tarsalis (Laius), 153, 154, 165, 167

,, (Polyzosteria), 276
tartarea (Cutilia), 289, 290
Tarucus, Ixxvii, 355, 361
Taurocerastinae, 485
taurus (Embolosterna), 387
teganitis (Gonionota), 26



( clxx )

Teinopalpus, 365, 373

Telephorides, 47, 48, 112

telephoroides (Carplninis), 187, 189,

198
Telephorus, 48, 112, 113, 114, 115, 116,

117, 118, 119, 120, 121, 122, 123,

124, 125, 129, 133, 134, 135, 140,

242, 250
telicanus (Lycaena), Ixxv

(Tarucus), 355, 361

tellus (Planema), Ixiii

Temnelytia, 253, 257, 304, 305
Temnopteiyx, 304
Tenthredinidae, 440, 441, 443

tenuis (Heteromastix), 131, 141

tepperi (Syntomaptera), 272

,, (Telephorus), 113, 120

Teracolus, 357, 360, 362, 367, 373
Teras, 17

Teratoneura, 1, li

Terias, 357, 360, 362, 364, 366, 367,

368, 369, 373, 374, 381

teiTa (Pseudacraea), Ixiii

terrestre (Bombus), 441

tesserula (Micropeplus), xxxii

testacea (Luperiiia), Ixxiii, Ixxiv

,, var. incerta (Luperina), Ixxiii

testaceicollis (Cladophorus), 62

,,
(Metriorrhynchus), 51,

62, 63, 84

testaceipes (Carpliurus), 192
testaceus (Amissus), 388

(Claviger), 424, 425, 428

,, (Leptinus), 408
Tetramoperia, xxiii

Tetrauiorium, xxiii, 420, 425
tetrasticta (Laspeyresia), 14

textilis (Metriorrhynchus), 52, 65, 88

,, (Porrostoma), 65

Thais, 350, 354
thalhamnieri (Chrysis), 469
thania (Thecla), 437
Thecla, 348, 352, 354, 375, 376, 380,

431, 432, 433, 434, 435, 436, 437,

438
theophrastus (Tarucus), Ixxvii

therapon (Castnia), xxxiv
thersamou (Chrysophanus), Iv

Thestor, 348, 349, 354
thetis (Agriades), Iv, Ivi, Ixxiv, Ixxv,

Ixxvi, Ixxviii, Ixxix, Ixxx
Thiasophila, 416, 417
Thioscelis, 29, 30
thomensis (Phaeochrous), 499
thrax (Casyapa), 373

(Hesperia), 366
Thudaca, 24
Thymele, 375

thyodamas (Cyrestis), 369, 372
tibialis (Metriorrliynchns), 50, 89
timidus (Ijiparochrus), 490
Tinaes;eria, 18

Tinagma, xxix
tincta (Prasia), 393
Tinea, 42
Tineidae, 42, 344, 348
tirikensis (Pseudacraea), Ixiv

Tirumala, 371
tithonus (Epinephele), 352, 353
tityrus (Epargyreus), 381

,, (Eudamus), 375

,, (Thymele), 375
togatus (Metriorrhynchus). 53, 65, 68,

75, 76

,, (Porrostoma), 65
Tortricidae, 14, 348, 375, 376
Tortrix, 15, 16

trabeata (Tinaegeria), 18
tragus (Petillia), 390
Tramea, iv

transcaspicus (Dasytiscus), 245
Trechus, xlviii, xlix

trepanatus (Pityogenes), Ixv

triangulata (Cutilia), 289, 290, 291

,, (Polyzosteria), 291
tiiareolatus (Metriorrhynchus), 52, 78
Tribelocephala, 392
Trichalus, 48, 49, 50, 62, 63, 77,

91, 92, 93, 94, 95, 96, 97, 98,

249
Trichomera, 310, 311, 312, 322
Trichonyx, 409
Trichotaphe, 23
triclavatum (Stethynium), 452
tricolor (Seleuurus), 126, 127

(Telephorus), 115
trieriea (Psittacastis), 20, 21

trifasciata (Platyzosteria), 296, 297
trifinae (Noctuae), 462
triimpressus (Carphurus), 190, 206
trisigiiatus (Laius), 151, 152, 155

tristis (Phaenognatha), 504
trisulcatus (Trox), 501

tritypa (Stenoma), 32

trivia (Melitaea), Iv

Trogidae, 486
Troginae, 485, 486, 488, 591

troilus (Euphoeades), 379

,, (Papilio), 381

Tronga, xxxviii

tropicus (Helcogaster), 217, 233
trossulus (Philonthus), Ixv

Trox, 486, 501

truncata (Polyzosteria), 305

,, (Teiiinelytra), 304, 305
truncicola (Formica), 402



( clxxi )

T-tnberculatus (Helcogaster). 232,

233
tnberculatus (Helcogaster), 212, 216

,, (Neocarphurus), 211, 212
tuberciilifrons (Helcogaster), 216, 225,

238
turgidum (Ptenidium), 409
turnus (Papilio), 376, 379
Tychius, xlviii

Typhlocyba, x
typica (Mania), 471, 478
umbratus (Lasins), 425, 428
iincinatus (Carphurus), 188, 201
undecem-puiictata (Coccinella), xxxii,

xxxiii

undifera (Argyroclieila), 1, lii

undiilaris (Elymnias), xxvi, xxviii, 371,

372
undulata (Tbecla), 433
undulivitta (Periplaneta), 304

(Temnelytra), 304
unicoloi-Hs (Eiiibolosterna), 388
uniformis (Chrysis), 468

,, (Metriorrhyiichus), 52, 70

,, (PoiTostoma), 70, 88
nniliiieata (Chortophila), xxxiv
uniseriatus (MetrioiTliynchus), 51, 72
urticae (Aglais), Ixxi

„ (Vanessa), 340, 342, 343, 344,

345, 353
ustiilata (Hylotoma), 442
Utiica, 13
iiWda (Myrmecopora), x
valida (Periplaneta), 307
Vanessa, 340, 342, 343, 344, 345, 352,

353, 365, 375, 376, 380
Vanessidae, 340, 353
varicornis (Chrysis), 468
variegata (Platyzosteria), 269, 283
variegatus (Laius), 152, 160

,, (Selenunis), 126, 127
variipennis (Carphurus), 189, 190, 205

,, (Metriorrhynclms), 52, 86
variolosa (Platyzosteria), 267, 276

,, (Polyzosteria), 276
varius (Helcogaster), 188, 216, 220, 222,

228, 229, 232, 234

,, var. nigripennis (Helcogaster),

220

,, var. pallidipennis (Helcogaster),

220
vasanta (Adolias), 3

(Euthalia), 3
veiovis (Papilio), ii

verna (Chrysis), 469
versicolor (Chrysis), 469
verticalis (Laius), 152, 153, 154, 156,

166

verticalis (Malachins), 154, 156

vesper (Theda), 436
vesperalis (Acraea), 1, liv

Vespidae, 440
vespiformis (Ponipilus), Ixix

Vespoidea, 442
vestigialis (Agrotis), iii

vetula (Gyna), 320
vexans (Quedius), 407
v-flavus (Selenurus), 126, 127
victoriensis (Balanophorus), 182, 185

,, (Heteromastix), 132, 134,

145, 146, 149

„ (Telephorus), 129, 134

vigilans (Carphurus), 189, 204
villosus (Laius), 151, 153, 158, 164
vinula (Cerura), 7

violacens (Hypattalus), 170, 174
violae (Acraea), 363, 372
virgaureae, var. iniegii (Heodes), Ixiv

,, var. zermattensis (Heodes)

Ixiv, Ixv
virgularia (Acidalia), vi

viridipennis (Selenurus), 119
(Trlephorus), 113,114,119,

122

viridis (Hypatt.ilus), 170, 173
viridissima (Polyzosteria), 258, 262
viridula (Chrysis), 469

j

vitripennis (Doriclytus), 459

I

vittata (Oxypoda), 416
I vittatus (Metriorrhynchus), 49, 69
' voltae (Lycaenesthes), lii

1
vomitoria (Calliphora), 472
vulnerata (Thecla), 431
vulpecula (Phaeochroops), 493
vulpes (Amphicnma), 481
w-album (Thecla), 348, 354
walkeri (Anamesia), 299, 301

wallacei (Pseudolychus), 48, 82

waterhousei (Hybosorus), 487
westwoodii (Pycanum), 389

,, (Sanganus), 390
weymeri (Heliconius), Ivii

,, ab. gustavi (Heliconius), Ivii

vviburdi (Dasytes), 241, 247
Wodongia, 306, 308, 309
Xantheros, 90, 94, 96

xanthochrous (Carphuius), 187, 198
Xautholinus, 424
xenocles (Papilio), 369
xenodes (Tinea), 42

xerophanes (Tortrix), 15
Xylobanus, 62, 63, 64, 71, 93, 94
xypete (Euphaedra), 3

Zaratha, 17
zebra (Platyzosteria), 270, 288

,, (Polyzosteria), 288



( clxxii )

zephyrus (Plebeius), xviii

var. lycidas (Plebeius), xviii

Zeuzeia, 8, 9, 11

zitenius (Melanitis), 365, 372

Zizera, 372

zonata (Cosmozosteria), 295, 296, 297

,,
(Polyzosteria), 296, 297

Zonioploca, 253, 256, 292, 293, 294,

301, 302
zoolina (Charaxes), xlix, 1

,, f. neanthes (Charaxes), xlix, 1

zophodes (Imma), 35

Zygaena, vii

Zyras, 403
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Plate I.

I OWE to the kindness of my friend and correspondent

for many years, Mr. Alfred D. Millar, of Durban, Natal,

the interesting lepidopterous material here dealt with.

The hitherto unrecorded larva and the ^ imago of the

little known Cossid moth Eidofhonotus myrmeleon were
discovered by Mr. A. 1). Millar himself at Durban ; the

^ imago being so strikingly dissimilar from the % in its

very small size and perfectly transparent wings that,

unless they had been taken paired, it may well be doubted
whether even a practised lepidopterist would have discerned

them to be the sexes of the same species.

The other two larvae here described, viz. : those of

Hamamimida daedahts and of Hoplitis phijllocampa., n. sp.,

are the discoveries, at Malvern, near Durban, of Mr. H. M.
Millar, brother of Mr. A. D. Millar, and aro of hisrh

interest as exhibiting—each in quite different fashion

—

a close protective resemblance to the leaves of their

common food-plant. The concealment afforded by this

resemblance may perhaps account in part for the long

TRANS. ENT. SOC. LOND. 1909.—PART I. (MAY) B



2 Mr. R. Trimen on Larvae of Hamanumida daedalus,

delay in finding the larva of one of the most generally

distributed of Tropical-African butterflies ; and it is

worthy of note that the discovery has occurred at what
appears to be the extreme southern limit of the range of

the species, viz. the Coast of Natal, where the butterfly is

by no means common. The Hamanumida presents a

method of protective resemblance for long well known in

the case of the allied Indian genera Adolias {Euthalia)

and Symphacdra, and more recently in that of the related

African genus Ewpliaedra ; but the larva of the Notodontid
Ho'plitis 'phyllocam'pa, n. sp., offers an entirely distinct mode
of concealment, effected by a special adaptation of the

combined three hinder abdominal segments—held erect

and reversed in the attitude so characteristic of many
Notodontid larva—in direct imitation of the leaf of the

food-plant.

Family NYMPHALIDAE.

Sub-family NYMPHALINAE.

Larva of Hamanumida dacdalus (Fab.), Plate I, fig. 1.

Length 1 in. 5 lin. ; vpidth generally 2i lin., but head and first

thoracic segment and anal segment only 2 lin.

Head unarmed ; but on each succeeding segment, except first

thoracic and anal segments, a latero-dorsal pair of long horizontally-

projecting spines (10 pairs in all), tapering to a point and closely

clothed with rather long fine bristles—which become shorter and

sparser near tip. The first pair of these spines is directed forwards

so as to obscure the outline of the first thoracic segment and of the

head ; the second and third pairs incline somewhat forward ; the

fourth, fifth, and sixth are nearly at right angles with the body
;

but the seventh, eiglith, and ninth are increasingly inclined back-

ward, and the tenth decidedly so. All the spines are about 4 lin. in

length.

Along medio-dorsal line, a little anterior to bases of each pair of

spines (except first, second, and tenth pairs), are two small elongate

black spots rather widely apart from each other.

As regards colouring, the example under notice has suffered dis-

coloration in formalin, being of a dull greenish-brown, whereas

Mr. Millar describes it in life as "green, with a yellow stripe down

middle of back." The spines, however, retain much more green

than the budy, and their bristles are blackish or white in about

equal numbers.
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This lai'va is very similar to those of two West-African
species of Eu])hacdra, vid. E. ravola (Hewits.), and (pro-

bably) either E. janctta, Butl., or E. xyp&te, (Hewits.),

figured by Aurivillius,* but is somewhat intermediate,

having the narrower head and first thoracic segment shown
in fig. 3, but the longer and more plumose latero-dorsal

spines of fig. 4. The spines are, however, more tapering

and acuminate than shown in either of the figures cited,

and do not bear the single very long terminal bristle which
is so marked a feature in both figures. Except for its very

much shorter latero-dorsal spines, the larva of H. daedalus

nearly approaches in structure, as well as in colouring,

the larva of the well-known Indian Nymphaline, Adolias

{Euthalia) garuda, Moore, as depicted by Hardvvicke,t

and it also very much resembles the profile figure of the

larva of A. (E.) vasarda, Moore,J though wanting the

yellow rays emitted at right angles by the median dorsal

stripe which are shown in that figure.

De Niceville's description in the footnote § of the Indian
Garuda larva might have been written of the Natalian

H. daedalus larva, as shown by Mr. Millar's descriptive

notes and photograph of the latter at rest on a leaf of its

food-plant, Gomhrctum guienzii, Sond.||

It is satisfactory to find the recognized affinity of

Euphaedra and Hamanumida in the imago state confirmed

by the discovery of the larva of the latter now admitting a

comparison of the earlier stages of these two genera ; and
much interest attaches to the great similarity existing

between the larvae of these exclusively African genera
and those of the strictly Oriental genus Euthalia.^

* Ent. Tidskr., 1894, t. 5, ff. 3, 4.

t Horsfield and Moore, Cat. Lep. E.I.C. j\Ius. I, PI. VI, f. 2 (1857).

X Lep. Ceylon, I, PI. 17, f. 2a.

§ " The larvae of Symphacdra and Euthalia are similarly formed,
and are among the most peculiar and interesting in butterflies. I

have often found that of E. garuda at rest in the middle of a
mango leaf, in which position it is very difficult to see, though its

form is so remarkable ; its body, with the pale dorsal line, answers
to the midrib of the leaf, while the lateral branched spines pass for
the other veins of the leaf on which it is resting, forming a remark-
able instance of protective coloration, structure, and habit com-
bined."—De Niceville, Butt. India, etc., II, p. 192 (1886).

II
Food-plant determined bv Mr. J. Medley Wood, of Durban

Natal.

H The likeness between the earlier stages in Euphaedra and
Euthalia is noted by Aurivillius (Rhop. Aethiop.,p. 500, 1899).

B 2



4 Mr. K. Trimen on Larvae of Hamanuniida daedalus,

I am unable to give a complete description of the pupa
of H. daedalus ; but from a note and some outline sketches,

and also an empty pupal skin, sent to me by Mr. Millar, it

is clear that it is considerably more slender than that of

Euphaedra, and quite devoid of the great widening and
projection laterally, as well as dorsal acuminate elevation,

of the 4th abdominal segment so marked in the known
pupae of that genus,* and reaching a far greater develop-

ment in the pupae of Uuthalia.i The cephalic promi-

nences are short but acute, and closer together than shown
in the figures quoted of the two genera just mentioned.

In profile the dorsal median outline is moderately elevated,

arched, and ridged on thorax and abdomen. The length

of the pupa-skin is 11 lines. The colouring is given by

Mr. Millar as " pale-green, with a creamy streak down
middle of back, and another round margin of wing-covers";

and he also notes that the pupal state, assumed on June
2nd, lasted until July 10th, 1907.

The larva was discovered at Malvern, near Durban,
Natal, by Mr. K. M. Millar, brother of A. D. Millar.J

FAMILY NOTODONTIDAE.

Genus Hoplitis, Hiibn.

Hoplitis fliyllocamva, n. sp. Plate I, fig. 2 (^), fig. 2a (^).

Exf. al. 2 in. 3 lin. (one ^ , one 9 )•

(J. Fore-wing. A moderate-sized basal patch, a rather broad

inner-marginal border from base to beyond middle, and a con-

spicuous rather broad costal border from before middle to apex, all

* Aurivillius, I.e., t. 5, ff. 3a, 3b, pupa of E. ravnla ; &. 5, 5a,

pupa of E. aureola.

t Moore, I.e., t. VI, ff. la, pupa of A. (E.) acnnthea ; 2a, pupa of

A. (E.) garuda.

X In his account of Lieut. A. Schultze's collection of Lepidoptera

made in Camaroon, Bornu, etc., Aurivillius (Arkiv. for Zool., bd. 2,

n. 12, p, 7, 1905) gives a note by that observer that at Yola, on the

Benue Eiver, he found a young greenish-white larva with long
white-plumed lateral spines, that rested flat on the leaf of its food-

plant (" Combretaceae "), and that he thought was probably the larva

either of a Euphaedra or of Hamaniimida daedalus. The brief

description of the young larva, together with the mention of its

Combretaceous food-plant, incline one to the opinion that it belonged
to H. daedalus.
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greyish-white ; the costal border considerably whiter than the other

markings, and bounded costally anterior to its abrupt origin and

thence inferiorly along its whole length to apex by wide dark-brown

cloiiding which gradually pales into the grey tint of the discal and

hind-marginal area ; neuration not defined on the greyish-white

markings, but elsewhere black, except for some whitish-discal

scaling on the median nervules ; basal patch with two transverse

irregular black streaks, and bounded externally by a third ; a sub-

marginal irregularly-undulated whitish-grey streak, outwardly very

finely and distinctly black-edged, but inwardly very indistinctly

edged with dark-grey (except on and near inner-margin, where the

dark edging is much widened) ; cilia brownish-grey with con-

spicuous white interruptions at extremities of nervules. Hind-w'mg :

pure white ; a slight fuscous edging on costa near apex ; a well-

marked triangular fuscous spot on hind-marginal edge, between first

median nervule and submedian nervure, preceded by a very much

smaller less distinct fuscous spot ; inner-marginal border densely

clothed and fringed with white hairs ; cilia white, except for a

fuscous interruption next to hind-marginal spot.

Underside white. Fore-wing : three brownish spots on costal

edge between middle and apex, and some ill-defined apical brownish

clouding ; cilia as on upperside. Hind-wing : markings as on

upperside, but hind-marginal spots fainter, the smaller one

obsolescent.

Head black, with two frontal short tufts of cream-coloured hairs;

stem of antennae superiorly bright-red throughout, and with a small

short tuft of bright-red hairs at its base,—the pectinations dark-

brown superiorly but ochreous-yellow inferiorly. Thorax greyish-

white with a short black median streak superiorly next to head.

Abdomen white, with a broad black median dorsal band on basal

third, but towards apex grey with two superior half-rings of

brown.

5 . Fore-vying : darker, the basal and inner-marginal border and

the upper portion of costal border considerably obscured with

brownish; cilia less conspicuous, the nervular interruptions being

smaller and yellowish-white. Hind-wing : a broad brownish-

fuscous hind-marginal border, wider at apex, encloses the larger

hind-marginal black spot but not the smaller anterior spot ; cilia

fuscous, whitish-tipped. Underside.—Fore-wing : a submarginal

brownish-fuscous band, broader apically and becoming macular

inferiorly. Hind-wing : brownish-fuscous border as on upperside.

Head, thorax, and abdomen as in ^ ; and the antennae-stem

superiorly, as well as the basi-antennal tuft, of the same

bright-red.
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Larva. (Description of specimen preserved in formalin)

P]. I, figs. 2b, 2c.

Total length 3 in.

Head large, rounded ; about 3 lin. both in vertical and transverse

diameters.

First thoracic segment not much larger than head, superiorly

flattened almost horizontally but forming ]a slight elevated ridge

immediately behind head ; second segment considerably and third

very much larger than head.

Abdominal segments 1-3 all larger and thicker than thoracic

ones, and also than the three next succeeding abdominal ones ;—the

first abdominal segment witli a moderate median conical dorsal

elevation, surmounted by a small smooth mammillated wart. Ab-

dominal segments 7-9 greatly modified in form, being not only

larger and thicker than the three next preceding ones, but having

their lateral margins widely produced so as to constitute a large

common ex2oansion, more than 1 in. long and nearly | in. broad in

widest part, thinning off to a leaf-like edge. No anal pro-legs, but

possible rudiments of them in the shape of two very small minutely

granulated ferruginous ridges. On flattened ventral surface this

unified group of the last three segments presents the appearance of

a sub-ovate acuminate leaf with irregularly flexed and sinuated

margins, a median elevated longitudinal stripe of paler tint repre-

senting the midrib, and six pairs of slightly depressed transverse

streaks, together with two similar basal but longitudinal ones, the

branching veins ; the wliole surface being moreover finely pitted in

resemblance to the stomata of a leaf. The humped back of the 8th

segment bears at apex tliree minute mammillated warts, and the

extremity of the anal segment two more prominent and acute warts.

General colour throughout a bright pale yellowish-green, appar-

ently without markings.* Head brownish-red, widely reticulated

with ferruginous lines ; mandibles reddish-yellow with conspicuous

black extremities. Legs reddish-yellow with rusty-black terminal

claw
; pro-legs mixed greenish and ferruginous. On almost hori-

zontal ridged front of first thoracic segment, immediately above

head, two widely-apart elevated ferruginous sjjots, in position and

* This is the case in the specimen under description, but in Mr.
Millar's photographs of the living larva there appears a general

close minute speckling of paler dots on a darker ground (looking not

unlike the granulation in /S'lnerinthus larvae) ; and there is also, in

the photographs which show a considerable part of the dorsal aspect,

a very distinct and broad pale longitudinal median band beginning
on second abdominal segment. Possibly the jjhotogi'aphs represent a

larva not in tlie final moult. See PI. I, figs. 2d, 2e.
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eye-suggesting effect not unlike the correspondingly situated black

spots in the larva of Cerura vinula.

The Imago is allied to H. postica (Walk.), a native of

Natal and the Traosvaal, but easily distinguished by its

conspicuous grayish-white costal and inner - marginal

borders in the fore-wing, and generally much lighter and
brighter colouring, as well as by the bright red stem of

the antennae, which in j.¥. postica is pale arenaceous.

There is, however, in the British Museum an unnamed
^ of a much closer congener, from " Coomassie (H. White-
side)," which also has the antennae-stems red (though
paler than in H. phyllocampa), but in which the field of

the fore-wing is white, with scarcely a vestige of the dark-

brown clouding, while there is a rather large fuscous spot

in the discoidal cell near its extremity.*

A comparison of the Larva with Boisduval's description

and figures t of that of iZ". milhmiseri (Fab.), a well-known
species of wide Palaearctic range, affords several points of

agreement in the two caterpillars, vid. :
— (1) the bright

pale yellowish-green of the general colouring, (2) rufous

head, (3) rufous spot on each side of anterior upper edge
of first thoracic segment, (4) position on first abdominal
segment of principal dorsal process, and (5) profile outline

of elevated seventh, eighth, and ninth abdominal segments,

especially dorsal prominence of eighth segment with its

mammillated apex. But the differences are great, the

II. phyllocam'pa larva presenting no approach to the long

forked dorsal process occupying the first abdominal seg-

ment, nor any trace of the curved claw-like dorsal pro-

cesses which succeed it on second, third, and fourth

* Prof. Aurivillius (Arkiv. for Zoologi, II, No. 12, p. 27, 1905)
notes a Notodontid larva from Camaroon, and gives an illustration

reproducing the sketch of it made by the discoverer, Lieut. A.
Schultze. The profile and back views given are so very like the
larva of H. phyllocampa, that I think it not improbably may prove
to be the larva of the closely-allied Hoplitis above mentioned as a
native of Coomassie. It is noticeable tliat the profile sketch of the
Camaroon larva shows a much higlier and larger prominence dor-
sally on first abdominal segment than the larva of H. phyllocampa
possesses, and that it represents a very erect attitude of the entire

fore-part anterior to the third abdominal segment—which does not
appear (from Mr. Millar's photographs) to be assumed by the Natal
larva—and a corresponding very much less recurved and indeed not
far from perpendicular carriage of the expanded hind segments.

t Boisd., Rambur, and Graslin :—"Collect. Iconogr. et Hi.st. des
Chenilles d'Europe," Pseudobomb., PI. Ill, ff. 1, 2 (1832).
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segments ; neither does it possess the conspicuous

reddish-creamy lateral band on abdominal segments 3-6
exhibited by milhavseri. On the other hand, the mil-

hauseri larva possesses no indication of the leaf-like

expansion of the abdominal segments 7-9 which is so very

striking a feature of the jj/M///c>m??i2)« larva.

When this leaf-like expansion is recurved over the back
—an attitude which Mr. Millar writes is assumed when
the larva is disturbed and also maintained when it is at

rest—its extremity reaches so far forward as to cover the

third abdominal segment. The reversed ventral surface

thus exposed most successfully simulates in its contour,

unevenly sinuated edges, and prominent venation, the leaf

of its food-plant, Comhretum gueinzii, Sond., and must
largely screen the larva from detection, especially when
the point of view is directly behind and rather below it.

A portion of the earthen cell in which this larva

pupates has been sent to me by Mr. Millar ; it is rather

solidly and compactly made of minute particles of arena-

ceous soil cemented together, the interior surface being

thickly and smoothly lined with the cementing secretion.

The larva was discovered at Malvern, near Durban, by
Mr. H. M. Millar ; the $ imago above described emerged
on February 2nd, and the ^ on October IGtii, 11)07.

Family COSSIDAE.

Genus Eulophonotus, Felder.

Allied to Zeuzera, Latr. Head small, hairy ; eyes prominent

;

antennae rather short, in ^ bipectinate from base to about half

their length but tlience simple, in $ simple throughout and very

slender.

Thorax in ^ large, broad, prominently prolonged anteriorly, densely

clothed with short hairs, in $ much smaller and shorter in propor-

tion, only slightly prominent anteriorly, clothed with very dense

but longer hair.

Fore-ivings much prolonged apically, the apex itself more acute in

the $ : radial (discoidal) nervure wanting, but its nervules origin-

ating from a common point,— the upper one angulated upward to

join disco-cellular nervule, and the lower one angulated downward

to join third median nervule; in (J, the costal nervure and the

subcostal nervure, with its first, second, and third branches are
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much crowded together on costal margin. Hind-wings very small

and short, but in the $ larger than in the ^ , and much more pro-

minent apically ; costa prominent before middle, but with an abrupt

downward flexure just above extremity of discoidal cell; costal

nervure not traceable, apparently atrophied ; subcostal nervure arched

upward in conformity with costal outline, so that discoidal cell is

very broad. Legs rather long, the femora and tibiae hairy, the tarsi

long and smooth.

Abdomen of moderate length in ^, stout, blunt at extremity,

hairy laterally and sparsely tufted at tips ; much larger in 9 ,
with a

median dorsal series of conspicuous dense tufts of terminally

widened and flattened bristles, and with a very large sub-globose

anal cushion of closely packed short hair, sparsely interspersed with

some much longer hair.

In naming this genus Dr. Felder gave no diagnosis, but

figured the type, as Ettlo'plionotus niyrmdcon (Reise der

Novara, Lepid., Heft IV, p. 4, t. Ixxxii, f. 9, 1874), from

a single % sent to him by me in 1867. I am therefore

glad to have the opportunity of defining the features of

both sexes, and of pointing out that, while not unlike

Zeuzera in some respects (and exceedingly like in the larva

stage), Euloplionotus is well distinguished by its widely

differing neuration ; the radial nervure, so greatly and
remarkably developed in Zeuzera, being absent in both

fore-wing and hind-wing, and the costal nervure in the

hind-wing (also robustly developed in Zeuzera) being

aborted, while the subcostal nervure is unusually strong,

and arched upwards in accordance with the prominence of

the costa. In both sexes the hind-wings are considerably

smaller and shorter in proportion than they are in Zeuzera,

but this reduction is less marked in the $. The abdomen
is smaller than it is in Zeuzera : in the $, too, it is tufted

at the extremity ; while in the $ it exhibits not only a

dorsal series of long dense tufts of remiform rigid bristles,

but also the peculiar character of a very large rounded
anal expansion of extremely dense short silky hair, resem-
bling that exhibited by various $ $ of the remote family

Liparidae. The extraordinary disparity between the sexes

as regards size, and the striking dissimilarity of the

pellucid almost scaleless wings of the ^ to the black closely

vitreous-spotted ones of the $, contribute to emphasize the

distinctness of Eulophonotus as a decidedly aberrant genus
of Cossidae.
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Etdo2Jhonotv.s myrmcleon, Felder, Reise der Novara,

Lepid., Heft IV, p."4, t. Ixxxii, f. 9 [$J (1874.)

Uxp. al. {$) r T'; (?) 2" U'"- Plate I, fig. 3 (^),

fig. 3a (?).

(J . Wings almost wholly hyaline. Fore-w/ng : a very few black

scales along costal margin, and a narrow edging of dense black

scaling along inner margin. Hind-tving : a densely scaled black

edging along costa, broad at base and narrowing to a point a little

beyond extremity of discoidal cell; anal-angnlar and inner-

marginal area also black with intermixed greyish hairs. Neuration

yellowish, with some sparse black scales. Underside the same.

Head, palpi, and antennae dark brown. Thorax yellowish-brown

above, but fuscous in front, on sides, and beneath; legs brown, the

femora densely tufted with mixed greyish and yellowish hair. Abdo-

men black above and on sides, yellowish-grey beneath, tufted with

short bristly black hairs laterally, and with long ones at extremity.

$. Wings Hack; the fore-nnng with nnmerons irregularly grouped

small hyaline spots, most prevalent in discal area. Fore-wing : on

costal margin, from base to middle, 6 separate short hyaline marks

of varying width ; below these, in discoidal cell, a series of 6

minute spots in pairs; below median nervure 3 sub-basal larger

and more elongate spots ; the numerous irregularly placed discal and

submarginal spots form little clusters most diverse in the number

and size of their respective components ; immediately beyond the

outermost of these succeeds a more regular series of seven little

groups situated along hind-marginal edge ; an inwardly oblique

ante-median rather wide irregular space from subcostal to sub-

median nervure is without spots, and so is a narrower outwardly

oblique sub-apical sjiace from costa to near middle of hind-margin.

Hind-tving : black duller, shading into greyish -fuscous outwardly,

unspotted ; costa with a rather narrow shining silvery-grey border

from base as far as the abrupt downward flexure. Underside like

the upperside, except that in fore-wing the inner margin is shining

fuscous-grey below submedian nervure, and in hind-whig the costal

border is not silvery-grey but dull fuscous like rest of wing.

Head, palpi, and antennae black. Thorax above has been almost

denuded in the specimen under description (but in Felder's figure

of the type example is shown as very densely clothed with mixed

fuscous and yellowish-grey hair) ; it retains some rather long inter-

mixed thin grey and terminally thickened black hairs in front and

laterally; beneath, also, there are remains of similar hairy clothing;

legs black, the femora and tibiae densely tufted with hairs similarly

mingled. Abdomen has been denuded laterally, but retains along
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median dorsal line a series of dense tufts of long erect reraiform

black bristles ; anal expansion large, rounded, with a dense felting

of short silky yellowish hair, tightly compressed into successive

transverse rings, and interspersed rather sparsely with fuscous hair,

more developed dorsally than ventrally.

Larva.—Plate I, fig. 3b. Cylindrical, thick. Head large, pro-

tuberant, smooth ; first tlioracic segment very large, bearing dorsally

a large nearly semicircular smooth horny plate, with the anterior

edge almost straight and the lateral and posterior margin strongly

curved,—the middle of the latter being finely tuberculated ; spiracles

on this segment and on the eighth abdominal segment much larger,

and those on the first abdominal segment rather larger than the rest

;

second thoracic segment considerably larger than any of the succeeding

segments. Thoracic legs well developed, rather long, the extremities

very acute ; abdominal pro-legs short, the anal pair more prominent

and close together. General colouring the usual dull yellowish-

whitish of wood-boring larvae, with the head, prothoracic dorsal

shield, and anal segment reddish-brown. A series of raised fuscous

spots on each side of back, arranged obliquely in pairs (each pos-

terior spot of a pair considerably larger than the anterior one) and

becoming gradually more elevated and distinctly tuberculous on

each segment towards the hind extremity ; a lateral series of similar

rather smaller spots arranged vertically in pairs—each pair con-

sisting of a supra-spiracular spot and an infra-spiracular one; and

an inferior-lateral series of minute single fuscous spots, one just

above each leg. Length \h in.

Described from a single specimen (from its size almost certainly

a $) in spirit. Mr. Millar writes that it was found tunnelling in

the;-' wood of a tree known as the " Natal Mahogany " (IVichilia

emetica, Vahl.); it was about an inch and half below the bark, and

its tunnel was eight inches in length.

Pupa.—(Empty skin only;—evidently that of a $ .) Very like

that of Zevzera aesculi. Towards the anterior part of each

abdominal segment is a slender roughened horny transverse ridge

encircling the segment except for a rather wide ventral gap ; and

towards the hind part of each of the fourth, fifth, and sixth segments

a similar but shorter transverse ridge confined to the dorsal region;

the sites of the second, third, and fourth pairs of larval pro-legs are

also marked by small similar but semicircular roughened ridges,

and that of the anal rudimentary pair is indicated by two small

roughened tubercles.

Mr. Millar found this empty pupa-skin projecting from

the bark of the tree above mentioned immediately below
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the freshly emerged $ U. myrmcleon liere described,

which was paired with the transparent-winged previously

unknown $ ; this was on November 6th, 1907.

Felder {loc. cit., p. 4) gave " Cape of Good Hope " as

the habitat of the type specimen ($) of this moth which
I sent to him, but my distinct impression is that I

received it in a small collection made at Port Natal. I

have, however, lately seen in the British Museum a ^
labelled " Kowie River,"—a locality situated on the

eastern coast of Cape Colony.

There is also in the British Museum a $ Eulophonotus,

which though larger than U. myrmeleon seems closely

allied ; it bears the locality label of " Gold Coast."

Explanation of Plate I.

[See Explanation facing the Plate.]
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II. Descriptions of Micro-Lepidoptera from Bolivia and
Peru. By E. Meyrick, B.A., F.R.S.

[Read November 18th, 1908.]

In the following paper seven genera and fifty-three species

from the highlands of Bolivia and Peru are described as

new. The altitudes of the localities quoted are stated as

under, viz.

:

Pozuzo, Peru .

El Porvenir, Peru
Aqualani, Peru
Songo, Bolivia

Chulumani, Bolivia

2,500 feet.

3,000 feet.

9,000 feet.

6,500 feet.

6,500 feet.

The examples described are in my own collection.

PTEROPHORIDAE.

Utuca prometopa, n. sp.

$ 9 • 25-32 mm. Head whitish-ochreous, laterally tinged with

reddish-brown, with a strong conical horny frontal prominence

clothed with a very long conical tuft of scales (Sj). Palpi long,

ochreous-whitish irrorated with reddish-fuscous except towards apex.

Antennae ochreous-whitish lined with fuscous. Thorax ochreous-

whitish irrorated with reddish-fuscous. Abdomen whitish-ochreous

more or less tinged or mixed with reddish-fuscous, with a lateral

white streak edged beneath with reddish-fuscous. Legs reddish-

fuscous, all tarsi white, anterior and middle tibiae white above.

Fore-wings cleft to f, first segment narrow, acute, second very

broad with pointed apex and obliquely rounded termen ; reddish-

brown becoming paler on posterior half, more or less sprinkled with

dark fuscous, especially anteriorly, and irregularly irrorated through-

out with whitish scales and strigulae ; cloudy round dark fuscous

dots in disc at \ and f , and another obliquely beyond and above

second : cilia pale brownish-ochreous mixed with reddish-fuscous,

round apex of wing suffused with dark reddish-fuscous. Hind-

wings grey, slightly reddish-tinged ; cilia light greyish-ochreous.

Peru, Aqualani, in July and December ; five specimens.

Specially characterised by the unusually long frontal tuft.

TRANS. ENT. SOC. LOND. 1909.—PART I. (MAY)
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EUCOSMIDAE.

Lasjjeyresia tetrastida, n. sp.

(^ . 11-12 mm. Head rather dark fuscous, lower half of face

beneath a ridge of scales smooth, ochreous-whitish. Palpi ochreous-

whitish tinged with grey externally, apex and anteriorly projecting

scales of second joint grey. Antennae, thorax, and abdomen dark

fuscous. Fore-wings moderate, posteriorly considerably dilated,

costa slightly arched, apex obtuse, termen rounded, somewhat

oblique ; dark fuscous, on posterior half with tips of scales pale

fuscous, so as to appear finely striated ; costa marked throughout

with pairs of short fine whitish sti'igulae, from which on basal half

proceed thick subconfluent dark bluish-purple striae, sharply angu-

lated in disc ; two curved deep fuscous streaks from dorsum

indicating margins of a median blotch not paler than ground-colour,

faintly bisected ; beyond this two strongly curved deep fuscous

striae, first irregular on dorsal half, and between these a thick deep

blue-leaden stria ; three short blue-leaden strigulae from costa

posteriorly, and a mark beneath apex ; a series of four black dots

before lower portion of termen : cilia shining grey, with a purple

tinge. Hind-wings dark fuscous ; cilia grey-whitish, with dark

fuscous basal line.

Bolivia, Songo ; two specimens.

TORTRICIDAE.

Aiteria cantharo'pa, n. sp.

' $ . 29 mm. Head orange, with dark grey central stripe. Palpi

very long, blackish, towards base sufi'used with orange. Antennae

blackish. Thorax orange, spotted with blackish (partly defaced).

Abdomen blackish-grey. Fore-wings elongate, costa moderately

arched, more strongly towards base, apex rounded, termen rounded,

rather oblique ; 7 to about apex (indefinite) ; orange ; markings

dark prismatic blue-green, edged with blue-black ; about six small

irregular spots towards base ; two broad direct transverse fasciae

at \ and beyond middle ; between these are four large dots, viz.

costal, subcostal, subdorsal, and dorsal ; a large roundish blotch in

disc towards termen ; a series of small semicircular spots or dots

round posterior third of costa and termen : cilia orange, with green-

blackish bars on marginal spots. Hind-wings orange ; markings

dark fuscous ; a patch along basal § of costa, connected with a

rounded spot in disc before middle, and confluent at base with an

irregular patch along dorsum and lower i of termen, enclosing near
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base a small spot of ground-colour ; a large spot on costa beyond

middle, and another in disc at | ; a series of small spots round apex

and termen, those at end of series larger, first costal united with a

spot below it into a transverse mark : cilia dark fuscous, spotted with

orange at base on the orange areas.

Bolivia, Chulumani, in December ; one specimen. The
genus Gerace, Walk., is synonymous with Atteria.

Tortrio: splialeropa, n. sp.

$ . 14-16. Head, palpi, and thorax ochreous sprinkled with dark

reddish-fuscous
;

palpi moderate, porrected, terminal joint very

short ; thorax with posterior crest. Antennae pale ochreous ringed

with dark grey, rather shortly ciliated. Abdomen rather dark grey,

anal tuft large, mixed with pale greyish-ochreous. Fore-wings sub-

oblong, costa towards base strongly arched, posteriorly somewhat
sinuate, apex obtuse, termen nearly straight, slightly oblique, rounded

beneath ; ferruginous-ochreous, with a few dark fuscous or reddish-

fuscous strigulae on costa and dorsum ; markings deep ferruginous,

somewhat mixed with dark^Teddish-fuscous ; basal patch rather large,

formed of irregular subconfluent striae, outer edge obtusely angulated

below middle ; central fascia moderately broad, irregular-edged,

dilated below middle and becoming undefined towards dorsum,

interrupted above middle, dark-marked below interruption ; costal

patch moderately large, semi-oval ; an elongate-oval blotch with

posterior extremity touching middle of termen ; an irregular apical

spot : cilia ferruginous-ochreous, becoming dark fuscous at apex and
whitish-ochreous at tornus. Hind-wings dark grey, somewhat
lighter towards base : cilia pale grey, with dark grey basal line.

Bolivia, Songo ; three specimens.

Tortrix xerophanes, n. sp.

^ . 28 mm. Head and thorax deep red-brown. Palpi moderate,

porrected, red-brown, terminal joint pale fuscous. Antennae fuscous,

flatly dentate, ciliations very short. Abdomen grey, anal tuft mixed
with whitish-ochreous. Fore-wings elongate, moderate, posteriorly

dilated, costa moderately arched, apex obtuse, termen straight, rather

oblique ; ferruginous-ochreous ; a triangular dark red-brown basal

patch suffused with blackish, very narrow on dorsum but extending

to I on costa ; from this a very regular thick dark red-brown streak

extends along fold and is bent upwards to terminate in a small

suffused dark grey spot in disc at f ; small irregular blackish spots

along costa
; three oblique ill-defined red-brown streaks or series of
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spots from costa, first terminating in plical streak, second traversing

discal spot to tornus, third running to near termen above tornus
;

between second and third is a series of red-brown dots ; terminal

area mixed with grey, towards costa with small scattered dark grey

and red-brown spots : cilia ferruginous-brownish somewhat mixed

with grey, with a grey basal line. Hind-wings pale grey, faintly

spotted with darker ; cilia whitish-grey, with a grey subbasal line.

Peru, Aqualani ; one specimen.

Tortrix oreographa, n. sp.

9 . 20 mm. Head, palpi, and thorax fuscous irrorated with

whitish
;
palpi moderately long, porrected ; thorax with a transverse

bar of blackish irroration, crest ferruginous-brown. Abdomen grey-

whitish irrorated with dark grey. Fore-wings elongate, costa

moderately arched, apex obtuse, termen almost straight, somewhat

oblique ; whitish-brown tinged with ferruginous, posteriorly and on

margins with very small indistinct dark fuscous strigulae ; a slender

white line, thickest towards base, rising from base of dorsum and

running almost to costa at |, thence angnlated and proceeding

slightly sinuate almost to tornus, both sections of this line followed

posteriorly by broad ferruginous-brown suffusion which is strongest

in disc : cilia grey sprinkled with white and mixed towards base

with ferruginous. Hind-wings grey, towards apex indistinctly

strigulated with darker : cilia ochreous-whitish.

Bolivia, Songo ; one specimen.

Peronea hryograjpha, n. sp.

^ $ . 29-33 mm. Head, palpi, and thorax white, irregularly mixed

with grey and dark grey
;
palpi very long (4) ; thorax usually with

a more or less developed dark purple-reddish transverse bar.

Abdomen pale whitish-ochreous. Fore-wings elongate-oblong, costa

anteriorly moderately, posteriorly slightly arched, unevenly roughened

with scales, apex obtuse, termen nearly straight, rather oblique
;

white, irregularly mixed with grey, with numerous small scattered

tufts of white scales ; often more or less irregular ijiarks of prismatic

light emerald-green scales about these, esjiecially in upper part of

disc ; seven or eight irregular bent transverse strigae more or less

indicated by irregularly placed blackish marks, but these are very

variable ; sometimes a triangular purple-grey blotch much marked

with black on dorsum before middle, a large tuft in this sometimes

ochreous ; sometimes an irregular broken longitudinal series of dark

purple-reddish marks below middle from beyond this tuft to near
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ternien : cilia whitish sprinkled with grey, on basal half more or less

barred with grey. Hind-wings very pale shining greyish-ochreous,

more whitish-ochreous towards base, greyer towards apex : cilia

whitish, with one or two ochreous-grey shades.

Peru, Aqualani; ten specimens. This large and ele-

gantly coloured species is very variable ; it is allied to

chiriquitana, Z. I follow Prof". Fernald in resuming the

use of the generic name Peronea, Curt., to supersede

Acalla, Oxygro.pha, and Teras.

COSMOPTERYGIDAE.

I have come to the conclusion that the family Elaclvis-

tidac as formerly understood by myself is heterogeneous,

and includes forms of various origin. I use the family

name Gosnioptcrygidao to include those genera with long

sickle-shaped palpi, fore-wings with veins 7 and 8 stalked,

7 to costa, hind-wings lanceolate or linear, with veins 2-5

separate, nearly pai'allel, 3 from before angle of cell, 6 and
7 more or less approximated towards base. Characteristic

genera of this family are Cosmoptcryx., Stagmatophora,

Limnoccia, and Mompha ; but ElacMsta itself does not

belong here. I regard the family as a development of

the Oecophoridae, and believe I have a complete series of

transitional forms.

Zaratlia mcsonydia, n. sp.

^ 9 . 17-19 mm. Head purple-grey, sides of crown pale yellowish.

Palpi ochreous-yellow, second joint suffused with fuscous anteriorly

except at apex, anterior edge of terminal joint dark fuscous.

Antennae dark grey, with a white subapical band, anteriorly with a

suffused ochreous-yellow streak towards base. Thorax dark purplish-

fuscous, with a yellowish line on each sitk of back. Abdomen dark

purplish-fuscous, beneath in ^ ochreous-yellowish banded with
white, in 9 ochreous-white. Legs dark purplish-fuscous, beneath

streaked with ochreous-yellow and white, anterior and middle tibiae

banded with yellow, anterior tarsi with joints 3, 4 white, middle
tarsi with joints 3-5 white, posterior tarsi with first joint suffused

with yellowish towards base, joints 3-5 wholly white. Fore-wings
extremely narrow, parallel-sided, short-pointed, apex round-pointed

;

dark purplish-fuscous, apical third lighter, central third suffused

with blackish except towards costa ; a lighter fuscous patch extending

over dorsal half of basal third, marked above with a pale yellowish

TRANS. ENT. SOC. LOXD. 1909.—PART I. (mAY) C
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streak, and edged above by a bluish-metallic line ; a median bh;e-

metallic line from f of disc to apex and a shorter subdorsal line

beneath it, beneath each of these is a suffused pale yellowish streak

t'lward-* termen ; a pale yellowish streak along apical portion of

costa : cilia dark fuscous. Hind-wings and cilia dark fuscous.

Bolivia, Songo ; four specimens.

Promalactis platyxantha, n. sp.

(J $. 10-12 mm. Head and thorax dark bronzy-fuscous. Palpi

white lined with black. Antennae white lined with black, ciliations

in ^ 1. Abdomen grey. Fore-wings elongate, very narrow, costa

gently arched, apex round-pointed, termen extremely obliquely

rounded : dark fuscous ; a very broad ochreous-yellow transverse

band, extending from about ^ to f , its margins nearly direct, some-

what irregular, edged with pale shining golden-metallic, costal edge

and a dorsal mark near its posterior margin dark fuscous, partially

edged with pale golden-metallic ; two or three whitish marginal

dots round apex : cilia dark fuscous. Hind-wings rather dark grey,

lighter towards base ; cilia grey.

Bolivia, Songo ; three specimens.

GELECHIADAE.

Tinaegeria traheata, n. sp.

(J. 17 mm. Head, palpi, antennae, and thorax very dark prismatic

bronzy-fuscous; antennae with a white subapical patch, ciliations

2 ; thorax on each side with an ochreous-brownish stripe crossing an

oblique crimson stripe from shoulder. Abdomen crimson, with

broad dorsal and narrow lateral dark fuscous stripes, apical tuft

fuscous above, yellowish beneath. Fore-wings elongate, very

narrow, slightly dilated, costa slightly sinuate, posteriorly gently

arched, apex somewhat ;f)ointed, termen faintly sinuate, rather

strongly oblique ; very dark bronzy-fuscous ; cilia concolorous.

Hind-wings dark bronzy-fuscous, with a hyaline patch occupying

dorsal half from base to beyond middle, except dark fuscous veins;

cilia dark fuscous.

Bolivia, Songo ; one specimen.

COMMATICA, n. g.

Head smooth ; ocelli present; tongue developed. Antennae J,

basal joint elongate, slender, without pecten. Labial palpi long,
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recurved, second joint thickened with scales, somewhat roughly ex-

panded towards apex above, terminal joint as long as second, slender,

acute. Maxillary palpi rudimentary. Posterior tibiae clothed with

hairs above. Fore-wings with 2 from near angle, 7 to costa, 8 absent,

11 from middle. Hind-wings 1, trapezoidal, apex produced, acute,

termen obliquely emarginate, cilia 1 ; 3 and 4 connate, 5 somewhat

approximated, 6 and 7 remote at base, rather diverging.

Commatica eremna, n. sp.

5 . 10 mm. Head, antennae, thorax, and abdomen dark fuscous,

face and palpi grey. Fore-wings elongate, narrow, costa moderately

arched, apex obtuse, termen very obliquely rounded ; very dark

fuscous ; an almost marginal series of white specks round posterior

sixth of costa and termen : cilia fuscous mixed with darker, with a

subbasal blackish shade followed by a paler shade, with a white

wedge-shaped mark on costal extremity of submarginal series of

specks. Hind-wings dark fuscous, lighter towards base; cilia

fuscous.

Bolivia, Songo ; one specimen.

Idiocrates, n.g.

Head with appressed hairs ; ocelli present ; tongue developed.

Antennae over 1, basal joint elongate, slender. Labial palpi very

long, recurved, second joint with dense appressed scales, somewhat
loose beneath, terminal joint much longer than second, slender,

acute. Maxillary palpi very short, filiform, appressed to tongue.

Posterior tibiae smooth-scaled. Fore-wings with 2 and 3 curved,

parallel, 2 from near angle, 3 from angle, 4 straight, 5 and 6 closely

approximated for some distance towards base, diverging posteriorly,

5 to apex, 7 absent, 8-10 parallel, 11 from rather before middle.

Hind- wings 1, elongate-trapezoidal-ovate, cilia ^; 3 and 4 connate,

5 absent, 6 and 7 parallel.

Allied to the following genus, of which it is a specialised
development.

Idiocrates halanitii^ n. sp.

9 . 16 mm. Head whity-brownish, face white. Palpi white, a
subapical ring of second joint, and subbasal and median rings of
terminal joint dark fuscous. Antennae whitish, towards base and
apex tinged with brownish. Thorax pale brownish, with an oblique
dark fuscous bar on each side of back behind collar. Abdomen
fuscous, beneath ochreous-whitish. Fore-wings elongate, rather

C 2
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narrow, costa anteriorly gently arched, behind middle somewhat

sinuate, apex rounded, termen rounded, rather strongly oblique
;

light bronzy-brownish ; an oblique dark fuscous spot on base of

costa, nearly followed by a similar larger spot ; beyond this an

oblique white patch on costa reaching to i and separated posteriorly

by a dark fuscous strigula from an oblique white strigula followed

by a dark fuscous patch suffused posteriorly ; beneath the white

strigula is some yellowish suffusion ; from between the first two

dark costal spots proceeds an oblique irregular-dentate pale partly

whitish-tinged line to near dorsum, basal space before this mixed

with dark fuscous, with a dark fuscous spot on dorsum ; a thick

irregular dark fuscous longitudinal streak from beyond this above

middle of disc to |, cut by a curved whitish line about middle and

another at f, and limited posteriorly by a deeply curved-dentate

white line causing its extremity to be furcate ; an elongate dark

fuscous spot on fold before middle, edged with whitish posteriorly
;

apical fifth of wing shining silvery-metallic, including a transverse

dark fuscous spot beneath costa, below which is a yellowish-white

ring resting on lower part of termen but incomplete anteriorly
;

a yellowish-white line round posterior part of costa and termen

:

cilia pale brownish, tips whitish, round apex with a dark fuscous

basal shade. Hind-wings fuscous ; cilia whitish-fuscous, with a

fuscous subbasal shade.

Bolivia, Songo; one specimen.

PSITTACASTIS, n. g.

Head with appressed hairs ; ocelli present ; tongue developed.

Antennae almost 1, in ^ serrate, very shortly ciliated, basal joint

elongate. Labial palpi very long, recurved, second joint with

dense appressed scales, terminal joint longer than second, moderate,

pointed. Maxillary palpi short, filiform, appret^sed to tongue. Pos-

terior tibiae clothed Avith hairs above. Fore-wings with lb rather

short-furcate, 2 and 3 curved, 2 from near angle, 3 from angle, 4

straight, 5 diverging, 7 and 8 stalked or coincident (eurychrysa), 7 to

costa, 11 from before middle. Hind-wings 1, elongate-trapezoidal-

ovate, cilia f ; 3 and 4 connate, 5 somewhat approximated, 6 and 7

remote, rather diverging posteriorly.

Type F. tricrica, Meyr. Allied to Idioiihantis, Meyr.,

which it resembles in the peculiar terminal excavation of

the fore-wings ; in Idiocrates this acquired character has
been again lost, but with some resulting distortion or

displacement of the apex of wing.
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PsittacasHs trierica, n. sp.

(^ 5 . 14-16 mm. Head wliitish-ochreous, with central fuscous

or (lark fuscous streak on crown, lower half of face white. Palpi

whitish, second joint with three well-marked dark fuscous bands,

terminal joint pale ochreous with two faint fuscous bands, tip white.

Antennae dark grey ringed with whitish. Thorax light ochreous-

brownish, anteriorly with a dorsal stripe and basal sj)ot on patagia

dark fuscous. Abdomen fuscous, beneath whitish-ochreous. Fore-

wings elongate, rather narrow, costa gently arched, apex forming a

narrow falcate prominence above a deep abrupt oblique excavation

separating it from a shorter moderately broad rounded tornal promi-

nence ; ochreous-brown, paler and whitish-sprinkled towards dor-

sum ; an oblique triangular spot of dark fuscous suffusion on base

of dorsum, edged with whitish suffusion ; a straight oblique streak

composed of two ochreous-whitish lines separated by grey suffusion,

running from ^ of costa to middle of dorsum ; a trapezoidal white

spot on costa before middle, beneath suffused with whitish-ochreou.s

;

below this is a patch of dark grey suffusion containing a whitish-

ochreous ring centred with dark fuscous ; two oblique white costal

strigulae beyond middle, first giving rise to a very oblique bluish-

leaden-metallic line dilated downwards, surrounded with orange-

ferruginous suffusion, and terminating in a suffused white spot which

almost reaches terminal indentation, second strigula finely black-

edged posteriorly and soon running into this line ; an oval leaden-

metallic spot in disc at f, followed by a spot of ochreous-white

suffusion ; tornal area indistinctly streaked longitudinally with

white and blackish irroration ; a white spot occujiying tornal promi-

nence, centred with a black dot ; apical prominence whitish-ochreous,

separated by a dark fuscous spot from an inwardly oblique ochreous-

whitish costal strigula, costa between this and the preceding strigulae

suffused with dark fuscous : cilia whitish-ochreous, with a subbasal

line of dark fuscous irroration. Hind-wings grey, darker posteriorly

;

cilia grey.

Bolivia, Songo; three specimens.

PsittacasHs gaidica, n. sp.

$. 17-18 mm. Head whity-brownish, forehead suffused with

violet-grey, lower part of face whitish. Palpi pale ochreous, second

joint whitish towards base, with two indistinct fuscous bands,

terminal joint with two indistinct fuscous bands. Antennae pale

ochreous suffusedly ringed with dark fuscous. Thorax pale ochreous

suffusedly mixed with fuscous or dark fuscous. Abdomen whitish-

ochreous more or less suffused with grey. Fore- wings elongate, costa
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gently arched, apex forming a rather narrow falcate prominence
above a deep abrupt oblique excavation separating it from a shorter

moderately broad rounded tornal prominence ; bronzy-ochreous-

brown, mostly concealed by mixed white and dark fuscous suffusion,

indicating various irregular but very undefined markings ; a white

trapezoidal blotch on costa before middle, outer edge very oblique,

margined by a leaden-metallic streak ; beyond this two very oblique

parallel streaks from costa, separated from it and from each other by

fulvous interspaces, first violet-leaden-metallic, white on costa, black-

edged posteriorly, dilated downwards, terminating in an elongate-

oval violet-leaden-metallic spot in disc, second white, terminating in

same spot ; an inwardly oblique white strigula from costa midway

between this and apex ; a thick excurved pale bronzy-metallic

transverse streak close before lower part of termen, its upper end

preceded by a triangular blackish spot, terminal area beyond this

white containing a black mark at base of indentation and another

between this and apex of toi'nal prominence, terminal edge dark

fuscous with a short projection between these two black marks :

cilia whitish-ochreous, more ochreous-tinged in indentation, with

two dark fuscous cloudy lines. Hind-wings and cilia grey.

Bolivia, Songo ; three specimens. At first sight very

similar to the preceding, and the complex details of mark-
ing are troublesome to compare, but the differently marked
second joint of palpi is an easy distinction.

Psittacastis eurychrysa, n. sp.

$ 5 . 9-10 mm. Head bright shining bronze, face shining

whitish-ochreous. Palpi more slender than in the other species, light

yellowish, terminal joint lined with blackish. Antennae blackish,

with broad white subapical band. Thorax bright shining bronze,

patagia orange except shoulder. Abdomen dark fuscous, apex

mixed with yellowish. Fore-wings elongate, costa gently arched,

apex shortly triangular-falcate above an abrupt deep concavity,

termen beneath this rounded-prominent ; 7 and 8 coincident
;

blackish, suffused with deep bronzy except towards costa ; a purple-

golden subbasal fascia, diluted dorsally so as to reach base ; a

moderate slightly curved purple-golden fascia somewhat before

middle, followed by an orange band whicli is broadest in middle

and contracted so as to leave a narrow spot of ground-colour between

them towards costa, outer edge of this band strongly curved ; an

orange streak along costa from near beyond this band to apex
;

terminal and tornal area beyond this band wholly purple-golden-
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metallic : cilia dark fuscous, round apex whitish, with dark fuscous

lines (imperfect). Hind-wings and cilia dark fuscous.

Bolivia, Songo ; four specimens.

Strohisia porphyraspis, n. sp.

^. 11 mm. Head shining prismatic-bronze. Palpi whitish, ter-

minal joint dark gi'ey anteriorly. Antennae dark fuscous. Thorax

dark purplish-bronze. Abdomen dark fuscous. Legs dark bronzy-

fuscous ringed with white. Fore-wings elongate, rather narrow,

posteriorly somewhat dilated, costa subsinuate, apex obtuse, termen

sinuate, little oblique ; 2 and 3 coincident, 7 and 8 stalked, 7 to

apex ; dark bronzy-fuscous ; markings brilliant blue-metallic, with

green and purple iridescence ; a spot on base of costa ; an angulated

transverse line at i, not reaching dorsum ; a slightly curved entire

transverse line slightly before middle ; two transverse linear marks

in disc beyond middle, rather converging upwards, and a dot on fold

beneath them ; an inwardly oblique mark from costa at f ; a large

bright purple patch on lower part of termen, extending from tornus

to above middle : cilia dark fuscous, round apex whitish with a

broad dark fuscous shade (imperfect). Hind-wings and cilia dark

fuscous.

Bolivia, Songo ; one specimen.

Trichotaphe serena, n. sp.

$ . 17 mm. Head and thorax brown, shoulders paler and yellowish-

tinged. Palpi yellowish-brown, hairs of second joint yellow-whitish

towards tips. Antennae brownish-ochreous ringed with dark fuscous.

Abdomen blackish-grey. Fore-wings elongate, narrow, somewhat

dilated posteriorly, costa slightly arched, apex obtuse, termen

slightly sinuate, rather oblique ; on undersurface a pecten of hairs

beneath vein Ic on basal half
;
yellowish-brown, costal edge some-

times pale yellowish ; stigmata dark fuscous, plical obliquely beyond

first discal, second discal larger and indistinctly edged with jjale

yellowish ; some indistinct pale yellowish dots on posterior part of

costa and termen : cilia whitish-ochreous suffused with brownish

towards base. Hind-wings blackish-grey ; cilia grey, lighter towards

tips.

Bolivia, Songo ; three specimens.

OECOPHORIDAE.

Doleromima cyanaspis, n. sp.

(J. 23-24 mm. Head blue-blackish, with orange central stripe.
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Palpi blue-black, second joint very long, terminal f of second. An-

tennae dark purple-fuscous, ciliations short, thin, becoming moderate

(1) towards base. Thorax blue-blackish, patagia orange, tips purple.

Abdomen dark purple-fuscous. Fore-wings oblong, costa anteriorly

rather strongly, posteriorly gently arched, apex rounded, termen

rounded, rather oblique ; bright deep orange ; two deep blue oblique

fasciae edged with purple, not quite reaching dorsal edge, first

moderate, near base, second broad, median, expanded in disc so that

posterior edge is convex ; a series of longitudinal purple-black marks

terminating in posterior third of costa and termen, becoming shorter

towards ends of series : cilia orange, towards tornus blackish. Hind-

wings deep orange ; an irregular-edged purple-blackish blotch occu-

pying basal half ; a row of black subquadrate spots round apex

and termen ; cilia orange, round lower f of termen and dorsum

blackish.

Peru, El Porv^enir, in October; two specimens.

GONIONOTA, Zell.

Head with dense loosely appressed hairs, projecting on forehead

in a rough tuft; ocelli present ; tongue developed. Antennae |, in

^ shortly ciliated {\). towards base more strongly (nearly 1), basal

joint moderately elongate, without pecten. Labial palpi very long,

recurved, second joint considerably exceeding base of antennae,

thickened with dense scales, sometimes more or less roughly ex-

panded above, terminal joint much shorter than second, with dense

scales more or less expanded or forming a median projection

posteriorly, acute. Maxillary palpi short, filiform, drooping. Thorax

crested. Posterior tibiae clothed with rough hairs above. Fore-

wings with lb furcate, 2 from near angle, 7 and 8 stalked, 7 to

termen, 11 from middle. Hind-wings 1, ovate, cilia l-\ ; 3 and 4

connate, 5-7 parallel.

I give the characters of this genus, which was incom-

pletely described by Zeller, who regarded it as a group of

Hypcrc.allia, from which it is in fact very distinct, the

resemblance being only superficial. It is most allied to

the Australian genera Bnchocmtes and Thudaca, and pro-

bably also to the New Zealand Izatha. I am of opinion

that Brackyplatea, Zell., and Agriocoma, Zell., are merely

synonyms of it. I am informed by Mr. A. Busck that

the typical species of Gonionota, G. notodontdla , Zell.,

has vein 9 of fore-wings rising from stalk of 7 and 8, a

character which does not occur in any of the following
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species, but even if this is found to be specifically con-

stant, I shall not regard it here as requiring generic

separation, the agreement in all other characters being

so close.

Gonionota isophylla, n. sp.

(^. 22 mm. Head rosy-whitisli mixed with pale yellowish. Palpi

light rosy sprinkled with grey, second joint above with rough

expanded hairs towards apex, mixed with blackish-grey near apex,

terminal joint half second, with moderate rough median scale-

projection posteriorly, and blackish-grey median band, tip whitish.

Antennae grey, suffused with rosy towards base. Thorax yellowish-

crimson. Abdomen pale grey. Fore-wings elongate, costa strongly

and evenly arched, apex rounded, termen rather obliquely rounded
;

yellowish-crimson-rosy ; extreme costal edge white ; a broad suffused

light yellow patch extending along costa from before middle to near

apex, indistinctly spotted with pale fuscous suffusion ; two or three

very undefined black dots on termen beneath apex : cilia yellowish-

rosy, on costa white. Hind-wings light reddish-grey ; cilia grey-

whitish tinged with reddish.

Peru, Huancabamba ; one specimen.

Go7iionota comastis, n. sp.

(^ . 2-i mm. Head, palpi, and thorax crimson-red mixed with

yellow
;
palpi with second joint expanded with scales towards apex

above, sprinkled with purplish-fuscuos, terminal joint little more
than half second, with short rough projecting scales towards base

anteriorly (normal posterior scale-projection probably abraded), apex

yellow. Antennae fuscous sprinkled with crimson, beneath pale

ochreous. Abdomen ochreous-whitish. Fore-wings suboblong,

somewhat dilated posteriorly, costa anteriorly moderately, pos-

teriorly slightly arched, apex obtuse, termen almost straight, nearly

vertical ; bright deep yellow, broadly and suffusedly reticulated

with crimson-red, becoming confluent towards margins ; some small

irregular scattered fuscous spots on anterior half ; costal edge

fuscous, interrupted with white before middle, and by a small

triangular white spot at | ; a fuscous streak from middle of costa

to J of dorsum, preceded by a small oblique white spot in disc,

partially edged anteriorly with dark fuscous ; a curved linear dark
fuscous mark representing second discal stigma ; some fuscous

suffusion round white costal spot, whence proceed two rather curved
rows of cloudy dark fuscous dots to before tornus ; some purplish-

fuscous suffusion along termen : cilia fuscous, towards tips whitish
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on termen. Hind-wings yellow-whitisli, towards costa winter

;

posterior half suffused with light rosy-grey, more rosy anteriorly,

greyer towards apex ; cilia whitish, with a cloudy grey shade.

Peru, Huancabamba ; one specimen.

Gonionota alexandra, n. sp.

^ . 18-20 mm. Head ochreous-whitish, hairs of crown suffused

with brown. Palpi reddish-fuscous, second joint clothed above

with long dense projecting scales on apical f, terminal joint with

moderately strong posterior scale-projection, apex white. Antennae

whitish - ochreous. Thorax reddish - ochreous - brown. Abdomen
reddish-fuscous, anal tuft whitish-ochreous. Fore-wings elongate,

moderate, costa anteriorly moderately arched, sinuate beyond middle,

apex round-pointed, termen sinuate, oblique ; brown, more or less

largely suffused with light rosy-carmine ; a suffused dark reddish-

fuscous streak from base above middle to middle of costa, marked

with a more or less distinct short pale oehreous-yellowish line from

base and an ochreous-yellow oblique dash at |, costal extremity

whitish-edged anteriorly; beneath this dash are two round white

dots longitudinally placed in disc, second somewhat lower and

larger ; costal sinuation beyond dark streak marked with a wedge-

shaped white spot, sejiarated from it beneath by a suffused yellow

spot ; beyond this are two approximated inwardly oblique dark

reddish-fuscous marks on costa ; a dark reddish-fuscous streak

along basal f of dorsum, thickest in middle, attenuated posteriorly
;

an oblique dark fuscous mark crossing subdorsal area at | ; suffused

dark reddish-fuscous streaks along posterior half of submedian fold,

posterior portion of lower margin of cell, and veins 2 and 3 ; an

undefined triangular blotch covering veins 4-7 suffused with rather

dark brown : cilia rather dark brown, darker round apex, on

termen barred with ochreous-whitish. Hind-wings and cilia fuscous

irrorated with dark fuscous.

Peru, Pozuzo ; three specimens.

Gonionota teganitis, n. sp.

(J $. 17-18 mm. Head ochreous-brown. Palpi ferruginous-

brown sprinkled with whitish and dark brown, second joint with

scales rather expanded above towards ajjex, terminal joint with

moderate scale-projection, base and apex whitish. Antennae

brownish, obscurely whitish-ringed. Thorax ferruginous-brown,

with strong triangular crest. Abdomen dark grey. Fore-wings

suboblong, rather short and broad, costa rather strongly arched.
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shortly sinuate beyond middle, apex obtuse, ternien nearly straight,

almost vertical, rounded beneath ; dark reddish-brown ; costal edge

dull reddish on basal | ; a very small carmine-white mark on costa

at f, extreme costal edge between this and sinuation dark fuscous ; a

wedgeshaped white spot on costal sinuation, edged anteriorly with

carmine-red : cilia dark red-brown, at apex and towards tornus

suffused with dark fuscous, tips for some distance on each side of

apex white. Hind-wings dark fuscous ; cilia whitish, basal half more

or less suffused with dark grey, round dorsum and tornus wholly

grey.

Peru, Pozuzo ; five specimens.

Gonionota phocodes, n. sp.

(^. 16 mm. Head ferruginous-brown sprinkled with whitish-

ochreous. Palpi whitish-ochreous mixed with ferruginous-brown

and sprinkled with dark fuscous, second joint with appressed scales,

terminal joint with moderately strong expansible scale-projection.

Antennae greyish-ochreous ringed with dark fuscous, towards base

ferruginous-tinged. Thorax ferruginous-brown, with triangular

crest, beneath white. Abdomen dark fuscous, beneath white. Fore-

wings oblong, rather broad, costa strongly arched anteriorly, nearly

straight posteriorly, abruptly and deeply notched at f, apex obtuse,

termen slightly sinuate, little oblique
;
purplish-ferruginous-brown

;

some undefined fine whitish-ochreous irroration, especially towards

costa anteriorly, and on a rather broad fascia from before middle of

costa to tornus : cilia dark ferruginous-brown. Hind-wings dark

fuscous, lighter anteriorly ; cilia fuscous, basal half suft'used with

dark fuscous ; undersurface yellowish except towards costa and apex.

Peru, Pozuzo ; one specimen.

Gonionota inciM, n. sp.

^. 18-19 mm. Head dark purplish-fuscous finely irrorated with

whitish-yellowish. Palpi brownish more or less sprinkled with

whitish, an apical ring of second joint and median band of terminal

joint dark fuscous, terminal joint with strong median scale-projec-

tion. Antennae pale greyish-ochreous dotted with dark fuscous,

towards base yellowish-tinged. Thorax dark jjurplish-fuscous,

external edge of patagia whitish-yellowish, beneath white. Abdomen
rather dark fuscous, beneath white. Fore-wings broad, oblong, costa

strongly arched on anterior half, at f with an abrupt deep narrow

notch, apex obtuse, termen faintly sinuate, almost vertical, rounded

beneath, cilia projecting at apex and suddenly shorter beneath it so



28 Mr. E. Meyrick's Descriptions of

as to appear rather strongly sinuate ; dark puriilish-fuscous, some-

what mixed with deep ferruginous ; some irregular partly confluent

stp.iae on anterior half of wing, two lines along posterior part of fold,

and an almost terminal stria formed by undefined whitish-yellowish

irroration : cilia dark purplish-fuscous mixed with deep ferruginous,

tips yellow-whitish. Hind-wings dark fuscous ; cilia ochreous-grey-

whitish, basal half dark grey.

Bolivia. Songo ; three specimens. The curious notch

in costa of fore-wings of this and preceding species is

unUke anything else known to me.

Goitioiiota saulo-pis, n. sp.

$. 22-23 mm. Head orange-yellow, sides ferruginous-brown.

Palpi orange, second joint and median band of terminal joint

irrorated with dark ferruginous-brown. Antennae fuscous. Thorax

deep yellow mixed with orange-red, patagia and a transverse median

band dark brown. Abdomen white. Fore-wings broad, oblong,

costa very strongly arched on anterior half, sinuate beyond middle,

apex rounded, termen rounded, nearly vertical ; dark ferruginous-

brown, with irregular transverse paler striae slightly irrorated with

whitish, interspaces usually more or less mixed with blackish-grey

except towards costa ; a slightly j^aler curved transverse band before

middle, irrorated with white and pale rosy towards costa; towards

posterior | of costa the striae become white, partly tinged with pale

rosy ; first discal stigma blackish, distinct, preceded by a small

blackish dot obliquely above it, second dark grey, indistinct : cilia

dark ferruginous-brown, towards tornus paler and mixed with grey,

at base with blackish-grey. Hind-wings white ; a dark fuscous

apical blotch covering | of wing, anterior edge straight ; cilia white,

round apical blotch dark grey except at tips.

Peru, Pozuzo ; Bolivia, Songo ; seventeen specimens.

STENOMIDAE.

Orphnolechia, n. g.

Head with ajipressed scales ; ocelli small ; tongue developed.

Antennae |, in $ rather strongly ciliated (2J-3), basal joint moderate,

without pecten. Labial palpi long, recurved, with appressed scales,

terminal joint somewhat shorter than second, acute. Maxillary

palpi short, filiform, appressed to tongue. Posterior tibiae with

tolerably appressed scales. Fore-wings with lb furcate, 2 and 3

stalked, 7 to costa, 11 from about middle. Hind-wings somewhat
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over 1, trapezoidal-ovate, cilia | ; 3 and 4 stalked, 5 absent, 6 and

7 stalked.

Type 0, crypsipliragma.

Orphnolcchia crypsiphragma, n. sp.

(J. 13 mm. Head and thorax dark grey, face white. Palpi dark

fuscous, sprinkled with whitish. Antennae and abdomen dark

fuscous. Fore-wings suboblong, costa anteriorly moderately archetl,

apex obtuse, termen slightly rounded, rather oblique ; dark fuscous

sprinkled with grey-whitish ; stigmata round, moderate, blackish,

plical somewhat beyond first discal ; a small irregular white spot on

costa before middle, and one on dorsum beyond middle
;
cloudy

whitish dots below plical stigma, and above and below second discal

;

costal edge at f, and some scattered scales beneath it white ; a nearly

straight blackish line from costa beyond this to termen above tornus;

an interrupted blackish line round apical portion of costa and

termen, preceded by two or three minute cloudy whitish dots : cilia

grey, with interrupted dark grey antemedian shade, tips towards

middle of termen more whitish. Hind-wings dark bronzy-fuscous ;

cilia grey, basal half dark fuscous.

Bolivia, Songo ; one specimen.

Orphvokchia cJiio)wgramma, n. sp.

^. 12 mm. Head and thorax dark bronzy-grey, face white.

Palpi grey, suffusedly irrorated with white. Antennae and

abdomen dark fuscous. Fore-wings elongate, moderate, costa gently

arched, apex obtuse, termen slightly rounded, rather oblique ; dark

fuscous, slightly bronzy-tinged ; a slightly curved white line from

middle of costa to dorsum beyond middle ; a transverse streak of

scattered white irroration before termen : cilia grey, with a dark

grey line, at apex with a white patch somewhat produced at base

along termen. Hind-wings dark bronzy-fuscous, lighter towards

base ; cilia grey, with dark grey basal shade, on costa abruptly white.

Bolivia, Songo ; one specimen.

Thioscelis, n. g.

Head with appressed hairs; ocelli small ; tongue developed.

Antennae |, in ^ moderately ciliated (1), basal joint stout, densely

scaled. Labial palpi very long, recurved, second joint much
thickened with dense tolerably appressed scales, terminal joint as

long as second, densely scaled, pointed. Maxillary palpi very short,

filiform. Thorax densely hairy beneath. Anterior legs short, tibiae
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much dilated with dense rough hairs, tarsi thickened with dense

scales ; middle legs normal, tibiae clothed with dense rough hairs ;

posterior legs greatly elongated, thrice as long as abdomen, stout,

tibiae very long, densely rough -haired above and beneath, tarsi

longer than tibiae, thickened with rough scales above throughout,

somewhat tufted towards apex. Fore-wings with lb furcate, 2-5

approximated at base, 6-9 approximated at base, 7 to termen, 11

from middle. Hind-wings over 1, trapezoidal-ovate, cilia \% Sand
4 connate, 5 closely approximated, 6 and 7 closely approximated

towards base.

Thioscclis directrix, n. sp.

(^ . 62-63 mm. Head, palpi, and thorax pale whitish-fuscous;

palpi externally tinged with ochreous-yellowish, second joint blackish

externally on basal half, terminal joint anteriorly more fuscous
;

thorax white beneath. Antennae fuscous. Abdomen ochreous-

yellow, beneath white. Legs ochreous, femoi'a white, middle tibiae

white, ochreous-yellow above towards base, posterior tibiae ochreous-

orange above, white beneath, separated by a dark fuscous lateral line,

middle and posterior tarsi mostly suffused with dark fuscous. Fore-

wings elongate, rather narrow, posteriorly dilated, costa almost

straight, apex obtuse, termen straight, vertical, rounded beneath
;

light fuscous, paler and whitish-tinged towards costa anteriorly
;

costal edge ochreous-brown ; some ill-detined small blackish S2:>ots

towards costa on median third, and two or three somewhat larger

before apex of wing, a subterminal series of several very undefined

blackish dots on costal half of wing ; a series of undefined blackish

dots or marks along termen : cilia pale ochreous tinged with fuscous.

Hind-wings light or rather dark fuscous, more or less yellow-tinged

towards costa posteriorly ; cilia light ochreous-orange.

Peru, Pozuzo and El Porvenir; two specimens. A
singular insect ; the actual length of posterior leg is, femur

3 mm., tibia 14 mm., tarsus 24 mm.; total 41 mm.

Antaeotricha glaciata, n. sp.

^. 27-29 mm. Head pale bronzy-grey, posteriorly whitish-

tinged. Palpi white, second joint externally whitish-ochreous,

suffused with grey towards upper surface and apex, terminal joint

with grey basal band. Antennae grey, basal joint white beneath.

Thorax pale whitish-ochreous-grey. Abdomen grey, beneath

ochreous-whitish. Fore-wings elongate, rather narrow, costa gently

arched, apex obtuse, termen slightly rounded, somewhat oblique

;
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ochreous-grey ; basal area suffused with whitish, with costa and

three cloudy oblique costal streaks grey, and a longitudinal median

series of four blackish dots ; costal area from i to apex broadly

white, covering nearly half of wing, including oblique series from

costa of two grey spots before middle, and three dark grey dots

beyond middle ; remainder of dorsal area streaked with blackish

and white irroration on veins, its anterior portion forming an

irregular area enclosed by dark fuscous suffusion and terminating

above in a small blackish tuft, and marked beyond middle by a

small white discal spot followed by two more indistinct transversely

placed whitish spots, and crossed by an erect transverse streak of

dark fuscous suffusion from tornus ; an interrupted waved white

line on lower part of termen : three or four fuscous marginal dots

round apex : cilia pale brownish, with a darker fuscous basal shade,

round costa and apex white. Hind-wings rather dark grey ; a

narrow streak of white suffusion along costa to apex ; cilia pale grey

with darker grey basal shade, round costa and apex white,

Bolivia, Songo ; three specimens.

Antaeotriclia melanopis, n. sp.

(^ . 36 mm. Head grey-whitish. Palpi densely scaled, grey,

second joint white towards base beneath, terminal joint white, base

greyish-tinged. Antennae grey, ciliations H. Thorax grey-

whitish, with two small indistinct grey dorsal spots. Abdomen
whitish-fuscous, beneath white. Fore-wings elongate, rather narrow,

somewhat dilated posteriorly, costa moderately arched, apex obtuse,

termen nearly straight, rather oblique ; white, somewhat mixed
irregularly with fuscous and sprinkled finely with blackish ; costal

edge fuscous, extreme edge white except towards base; dorsal scale-

projection tipped with fuscous ; a cloudy fuscous spot on base of

costa ; two indistinct fuscous lines represented by small cloudy dark

fuscous spots on costa at ^ and middle, and on dorsum at middle

and i respectively, but nearly obsolete in disc ; second discal stigma

rather large, black, transverse ; a curved fuscous line from a spot on

costa at f to tornus ; a suffused rather dark fuscous spot on costa

before apex : cilia whitish, with two fuscous shades. Hind-wings

fuscous ; costal hairpencil whitish ; cilia fuscous with rows of

whitish points.

Peru, Huancabamba ; one specimen.

Stenoma columharis, n. sp.

(J. 28 mm. Head whitish. Palpi white, second joint dark

f UBcous above towards base, terminal joint slender, as long as second.
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grey anteriorly except towards base. Antennae grey, ciliations 2.

Thorax pale grey, collar wliitisli. Abdomen light grey, beneath

ochreous-whitish. Fore-wings elongate, posteriorly rather dilated,

costa gently arched, apex rounded-obtuse, termen somewhat rounded,

little oblique ; fuscous suffused with whitish, ajjpearing whitish-

fuscous ; extreme costal edge ochreous-white ; stigmata dark fuscous,

discal remote, connected by a suffused ochreous-whitish streak,

plical obliquely beyond first discal ; two dark fuscous dots towards

costa, first above plical stigma, second beyond middle ; some fuscous

suffusion towards dorsum in middle ; an indistinct irregularly

dentate fuscous line from costa beyond middle to f of dorsum ; a

curved line of dark fuscous dots from f of costa to dorsum before

tornus, indented near costa ; a series of dark fuscous dots round apical

fourth of costa and termen : cilia whitish, indistinctly barred with

fuscous. Hind-wings rather light fuscous, darker towards apex ; cilia

ochreous-whitish.

Peru, Huancabamba ; one specimen.

Stcno'ina tritypa, n, sp.

$ . 25-28 mm. Head ochreous-whitish, face forming a cavity

clothed with blackish scales and surrounded above by a raised

rounded ring. Palpi considerably thickened with dense scales,

whitish, basal joint dark fuscous, second joint with basal | dark

fuscous externally, above with a tuft of black hairs from base,

terminal joint | of second, with basal and subapical grey spots.

Antennae fuscous, beneath ochreous, ciliations 2^. Thorax ochreous-

grey-whitish, tinged with greenish. Abdomen grey, anal tuft ochreous-

whitish. Fore-wings oblong, costa slightly arched, apex rounded,

termen rounded, little oblique ; ochreous-whitish ; basal area tinged

with olive-greenish ; three blackish costal spots, first at i, small, second

before middle, moderate, subtriangular, third at |, larger, transverse
;

more or less indistinct pale olive-greenish clouding in disc before

middle, and towards middle of dorsum ; an outwards-curved olive-

greenish streak from second costal spot to tornus, upper portion

broken into spots ; a greenish-fuscous transverse discal mark near

before thi?, preceded by a tuft of raised scales ; an oblique olive-

greenish line from third costal spot reaching half across wing ; a

series of subcon fluent small greenish-fuscous spots near before

termen ; a terminal series of rather dark fuscous lunulate marks :

cilia whitish, basal half suffused with pale yellowish. Hind-wings

grey ; cilia grey-whitish, with grey subbasal shade, base yellowish-

tinged.

Peru, Poznzo ; two specimens.
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Stenoma ononastra, n. sp.

^ 28 mm. Head oclireous-whitisli suffused above with light

fuscous. Palpi thickened with dense scales, fuscous-whitish, second

joint with lower f externally dark fuscous, terminal joint | of

second, base and a subapical suffused ring dark fuscous. Antennae

fuscous, ciliations 1^. Thorax fuscous mixed with paler. Abdomen
dark fuscous, beneath ochreous-white. Fore-wings elongate, pos-

teriorly dilated, co^ta gently arched, apex rounded, termen rounded,

slightly oblique ; fuscous suffused with brown, especially towards

middle of disc ; three indistinct darker fuscous transverse series of

cloudy dots starting from small distinct spots on costa, first curved

outwards above fold and inwards below it, preceded by pale raised

scales in disc, second at first very oblique outwards, strongly curved

in disc, obsolete towards dorsum, third curved outwards on tapper half,

forming a straight shade on lower half ; a clear round white discal

dot at I, partially edged with dark fuscous, and connected with

first line by a longitudinal suffused dark fuscous bar ; a very

undefined sinuate subterminal line indicated by slight whitish

suffusion and edged posteriorly with darker suffusion ; some slight

whitish suffusion towards apex ; a terminal series of dark fuscous

marks : cilia fuscous, towards tips mixed with whitish. Hind-wings

dark fuscous ; cilia fuscous, tips whitish-sprinkled ; undersurface

suffused with white except towards costa posteriorly and apical

area.

Peru, Pozuzo ; one specimen.

Stenoma epoplirysta, n. sp.

^ . 23 mm. Head pale whitish-ochreous, crown mixed with

brownish and dark grey. Palpi densely scaled, ochreous-whitish

mixed with fuscous, lower f of second joint, and base and subapical

ring of terminal joint dark fuscous, terminal joint f of second.

Antennae fuscous, ciliations 2. Thorax whitish-ochreous mixed
with brownish-ochreous. Abdomen dark grey, beneath ochreous-

white. Fore-wings oblong, costa gently arched, apex rounded,

termen rounded, little oblique ; whitish-ochreous suffused with pale

brownish-ochreous ; a dark fuscous spot on costa at i, whence pro-

ceeds an irregular-dentate fuscous line to f of dorsum, preceded in.

disc by raised scales ; a large dark brown transverse blotch resting on
middle of costa and reaching to near dorsum before tornus, connected

by a brown cloud in disc with preceding line ; a curved-angulated

transverse series of dark fuscous dots parallel to posterior edge of

this, forming- a dark fuscous spot on costa, and followed by a brown
TRANS. ENT. SOC. LOND. 1909.—PART I. (MAY) D
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shade enlarged on lower half into a rounded dark brown tornal

blotch ; a ter minal series of dark fuscous marks : cilia fuscous.

Hind-wings dark fuscous : cilia fuscous, basal third dark fuscous;

undersurface pale grey.

Peru, Pozuzo ; one specimen.

Stenoma astronoma, n. sp.

(^.11 mm. Head, antennae, thorax, and abdomen dark bronzy-

fuscous, face shining white, abdomen beneath white. Palpi white,

terminal joint anteriorly dark fuscous, as long as second. Fore-

wings elongate, costa gently arched, apex rounded, termen rather

obliquely rounded ; very dark bronzy-fuscous ; a streak of blue-

metallic suflfusion beneath anterior half of costa; a small round

white spot in disc at | ; immediately beyond this a broad transverse

fascia of violet-blue-metallic suffusion not quite reaching costa and

tornus ; two white specks on costa above this : cilia dark fuscous,

with a basal series of white specks, and a white patch at apex.

Hind-wings dark fuscous ; a rather large transverse white discal spot

in middle, almost reaching costa ; cilia fuscous, with a large white

patch at apex extending some distance along termen, and a white

spot on middle of termen.

Bolivia, Songo ; one specimen.

PLUTELLIDAE.

COPOCENTRA, n. g.

Head smooth; ocelli present; tongue developed. Antennae

1 or over 1, stout, flattened, especially in i^, tapering, simple, basal

joint short, without pecten. Labial palpi rather short, slightly

curved, porrected, filiform, pointed. Maxillary palpi rudimentary.

Posterior tibiae in ^ dilated above towards apex with long dense

projecting scales, both outer spurs broadly dilated above and

beneath with dense projecting scales, in 9 with expansible project-

ing scales towards apex. Fore-wings with 2 from near angle, 7 to

costa, 8 absent, 11 from middle. Hind-wings under 1, narrowly

elongate-trapezoidal, apex obtuse, cilia 1 ; transverse vein absent

between 2 and 5, 3 and 4 absent, 5-7 approximated towards base.

Nearly allied to Heliodines.

Copocentra calliscelis, n. sp.

^ . 13 mm., $ 9-10 mm. Head, palpi, antennae, and thorax

dark shining prismatic-bronze; extreme tip of antennae in one
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9 white. Abdomen in (^ orange, above suffused with dark violet-

fuscous towards base and apex, in 9 dark prismatic-fuscous suffused

ventrally with ochreous-whitish. Legs dark bronzy-fuscous, in ^
with middle tibiae ringed with' whitish-ochreous in middle and at

apex ; in (^ with middle femora, tibiae except base and apex, and

basal joint of tarsi orange tinged with violet, posterior femora,

tibiae, and base of tarsi orange tinged with violet except apical half

of dilated outer spurs and tips of projecting scales of tibiae towards

apex. Fore-wings elongate, very narrow, costa faintly sinuate,

posteriorly slightly arched, apex obtuse, termen extremely obliquely

rounded ; dark purplish-fuscous, with bluish and bronzy reflections :

cilia concolorous. Hind-wings rather dark fuscous, in (J with

anterior | suffused with pale ochreous, in $ whitish-suffused

towards costa; cilia rather dark fuscous.

Bolivia, Songo ; four specimens.

Heliodines oholarcha, n. sp.

^ $ . 10-15 mm. Head and thorax dark bronzy-fuscous, collar

orange. Palpi dark fuscous, towards base suffused with ochreous.

Antennae dark fuscous, with a white apical band. Abdomen dark

fuscous, ventrally suffused with orange. Fore-wings elongate, very

narrow, costa slightly arched, faintly sinuate in middle, apex

pointed, termen extremely obliquely rounded ; 6 and 7 separate

;

orange ; markings bronzy-metallic, with violet and golden reflec-

tions ; a dot on base of costa, edged with black ; four transverse

anteriorly black-edged spots on costa between this and f, second

largest, and three on dorsum alternating with these, second shortest;

a longitudinal black-edged streak from apex of last costal spot to

costa at f , and another from above tornus to apex, space between

these black towards apex ; tornal edge between last dorsal spot and

lower streak suffused with dark fuscous : cilia dark fuscous. Hind-

wings and cilia dark fuscous.

Bolivia, Songo ; three specimens.

Imma zophodes, n. sp.

(^ . 16-17 mm. Head fuscous, lower part of face tinged with

pale greyish-ochreous. Palpi fuscous somewhat sprinkled with

ochreous-whitish, second joint short, terminal joint about ^ of

second, tolerably obtuse. Antennae, thorax, and abdomen rather

dark fuscous, antennal ciliations |-. Fore-wings rather elongate-

triangular, costa gently arched, apex obtuse, termen rounded, little

oblique ; 7 and 8 separate, 8 to costa ; rather dark fuscous, slightly

and irregularly whitish-sprinkled; a small white discal dot at | f

D 2
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a dark fuscous terminal line : cilia fuscous with a darker shade, base

ochreous-tinged. Hind-wings rather dark fuscous ; cilia fuscous-

whitish, basal third dark fuscous.

Bolivia, Songo ; three specimens.

Tmmia protocrossa, n. sp.

(^. 11 mm. Head fuscous. Palpi fuscous becoming pale greyish-

ochreous towards base, second joint short, terminal joint I of second,

tolerably obtuse. Antennae, thorax, and abdomen rather dark

fuscous, antennal ciliations 2. Fore-wings rather elongate-triangular,

costa slightly arched, apex obtuse, termen rounded, slightly oblique

;

7 and 8 separate, 8 to costa ; dark fuscous, slightly sprinkled with

whitish-ochreous ; an irregular cloudy pale greyish-ochreous streak

along termen, tending to be interrupted into spots, leaving terminal

edge dark fuscous : cilia fuscous-whitish, basal half dark fuscous,

with a waved pale greyish-ochreous basal line. Hind-wings with

2 and 3 approximated; rather dark fuscous; cilia whitish, basal

third fuscous.

Bolivia, Songo; one specimen.

Setiostoma callidora, n. sp.

^. 11-12 mm. Head yellow. Palpi yellow, base dark fuscous.

Antennae dark fuscous. Thorax and abdomen bronzy-blackish.

Fore-wings moderately broad, dilated posteriorly, costa gently

arched, apex obtuse, termen obliquely rounded ; bronzy-blackish ; a

bright yellow transverse band, its anterior edge near base, convex,

posterior edge running from i of costa to before middle of dorsum,

straight ; close beyond this a moderate purplish-coppery fascia,

separated from it by a blackisli line ; apical third of wing wholly

purplish-coppery, space between this and preceding fascia strewn

with prismatic green and coppery scales : cilia dark bronzy-fuscous,

with a blackish basal shade. Hind-wings dark bronzy-fuscous ; cilia

fuscous, basal third dark fuscous : undersurface with a coppery-

metallic patch at apex.

Bolivia, Songo ; two specimens.

Machlotica, n. g.

Head smooth-scaled ; ocelli present ; tongue developed. Antennae

I, basal joint moderate, without pecten. Labial palpi moderately

long, curved, second joint short, loosely scaled, terminal joint twice

as long as second, transversely compressed, laterally loosely scaled.



Mici'o-Lepidoptera from Bolivia and Peru. 37

pointed. Maxillary palpi rudimentary. Posterior tibiae smooth-

scaled. Fore-wings with lb furcate, 2 from | or almost from angle,

5 and 6 approximated, 7 to apex, 11 from towards base, widely

remote from 10. Hind-wings 1, elongate-trapezoidal-ovate, cilia

i-f ; 3 and 4 connate, 5-7 approximated towards base.

Type, M. chrysodeta.

Machlotica chrysodeta, n. sp.

$ . 13 mm. Head shining bronze, behind eyes yellow. Palpi

pale yellowish, second joint dark fuscous except apex, terminal joint

with base and an anterior streak blackish. Antennae dark fuscous

spotted with pale yellowish. Thorax dark shining bronze. Abdomen
dark bronzy-fuscous. Fore-wings elongate, posteriorly dilated, costa

gently arched, apex rounded, termen obliquely rounded ; shining

coppery-bronze ; five moderately oblique silvery-metallic black-

edged streaks from costa between \ and apex, alternating with four

broader orange streaks, first silvery streak preceded by a small

blackish costal spot, first two orange streaks united beneath and
continued as a moderate ochreous-yellow fascia to middle of dorsum

;

beneath second orange streak is a blackish spot ; an irregular dark

fuscous patch extending beneath last three silvery streaks to termen :

cilia dark fuscous, basal half coppery-bronze. Hind-wings thinly

scaled, pale fuscous irrorated with dark fuscous, termen and an
apical patch suffused with dark fuscous ; cilia light grey, with

blackish basal line.

Bolivia, Songo ; one specimen.

Machlotica nehras, n. sp.

$ . 10-11 mm. Head dark bronzy-fuscous, hairs behind eyes and
a fine line round sides and lower margin of face pale yellowish.

Palpi yellow-whitish, second joint with two black bands, terminal

joint with black anterior and posterior streaks. Antennae dark
fuscous, beneath whitish-ochreous. Thorax dark fuscous, with seven

longitudinal pale yellowish lines. Abdomen dark grey, beneath

white. Fore-wings elongate, posteriorly dilated, costa gently arched,

apex rounded, termen obliquely rounded ; dark bronzy-fuscous
;

basal half wholly strewn with numerous irregular whitish-yellowish

dots, marks, or dashes arranged in close longitudinal lines, outer

edge of this patch curved, running from middle of costa to beyond
middle of dorsum ; near beyond this is a curved transverse bronzy-

metallic line, of which the discal portion is dilated into a large

transverse spot ; between this and apex are two moderate oblique

bronzy-metallic streaks from costa, and an orange streak between
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these ; space between these and tornus strewn with numerous

irregular pale yellowish dots and marks ; an orange streak round

apex, and several bronzy-metallic dots or marks on termen : cilia

dark fuscous, round aj)ex with base orange and a white median

shade. Hind-wings dark fuscous, rather lighter anteriorly ; cilia

grey, basal third dark fuscous.

Bolivia, Songo ; two specimens.

Machlotica atradias, n. sp.

9 . 8 mm. Head and thorax shining bronze, with a fine white

line round sides and lower margin of face, sjjace behind eyes finely

barred transversely with white. Palpi white, second joint with two

black bands, terminal joint with black anterior and posterior streaks.

Antennae dark fuscous, spotted with whitish. Abdomen dark

fuscous, ventrally somewhat suffused with pale yellowish. Fore-

wings elongate, posteriorly dilated, costa gently arched, apex

rounded, termen obliquely rounded ; very dark bronzy-purple

;

basal half crossed by numerous fine brassy-whitish-ochreous more or

less interrupted and partially confluent longitudinal lines, posterior

edge of this patch curved, running from middle of costa to middle of

dorsum ; a thick somewhat curved bronzy-metallic transverse streak

near beyond this, becoming obsolete towards dorsum ; three oblique

bronzy-metallic streaks from costa posteriorly, space between first

and preceding transverse streak longitudinally striated with

prismatic whitish-ochreous ; an irregular bronzy-metallic streak

along termen, not quite reaching apex, furcate above, towards tornus

preceded by more or less longitudinal prismatic whitish-ochreous

striation : cilia dark bronzy-grey, tips pale. Hind-wings dark

fuscous, lighter anteriorly ; cilia grey, basal third dark grey.

Bolivia, Songo ; three specimens.

Choreutis hymenaea, n. sp.

(^ $ . 10-12 mm. Head white. Palpi white, tuft somewhat

mixed with grey. Antennae blackish, ringed with white. Thorax

white, with a dark grey bar near posterior extremity. Abdomen
white, anal segment dark grey, three or four preceding segments

more or less dark grey towards base. Fore-wings moderate, costa

moderately arched, apex obtuse, termen rounded, somewhat oblique
;

dark prismatic bronzy-fuscous ; a white basal patch occupying \ of

wing, outer edge straight, vertical, including a short direct dark

grey strigula furcate near base, and a grey dot beneath this ; rest of

wing crossed by three curved series of irregularly placed small
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silvery-metallic spots preceded by blackish suffusion, partly

confluent into lines ; a more or less developed inwardly oblique

white mark in disc at | ; some silvery-metallic dots round apt-x :

cilia dark fuscous, with a basal bronzy line, and fine interrupted

white antemedian and apical lines. Hind-wings white ; base

irregularly suffused with dark fuscous ; a dark fuscous terminal

fascia, on costa covering about J of wing, attenuated downwards and

ceasing before tornus, including a white almost marginal line or

series of dots varying in development ; cilia white, with dark fuscous

basal and postmedian shades except towards tornus.

Bolivia, Songo ; three specimens. Very like C. hlandi-

tmlis, Z., but easily distinguished by straight (not angular-

convex) margin of basal patch, and absence of blackish dot
on it ; and by white line or dots in terminal fascia of

hind-wings,

Choreutis lapidaria, n. sp,

$ . 12 mm. Head pale ochreous irrorated with grey. Palpi

whitish, second joint suffused with yelloAvish towards middle, with

two dark grey bars above this, tuft mixed with grey, terminal joint

sprinkled with grey. Antennae white ringed with black. Thorax

bronzy-ochreous, with four fuscous lines irrorated with whitish.

Abdomen dark bronzy-fuscous, segmental margins sprinkled with

whitish. Fore-wings elongate-triangular, costa moderately arched,

apex obtuse, termen somewhat rounded, oblique ; fulvous, in disc

mixed with fuscous ; two fuscous fasciae closely irrorated with

white, first at i, slightly curved, second from a white dot on costa

at f to f of dorsum, strongly angulated-curved ; numerous bluish-

silvery-metallic markings partially and irregularly margined with

black, viz., subcostal and median streaks on basal area and some

irregular marks beneath these, several small spots beyond first fascia

on upper half, one on middle of costa, one towards dorsum beyond
middle, a streak margining upper third of second fascia anteriorly, a

roundish black patch before second fascia in disc containing an

irregularly angulated silvery streak, and an irregular interrupted

line or series of dots margining second fascia posteriorly : cilia dark

grey, with a basal series of blackish spots connected by a fine white

line. Hind-wings dark fuscous ; a slender transverse streak of

whitish irroration towards termen in middle, crossing about J of

wing, and some whitish marginal irroration round apex : cilia dark

fuscous, with a whitish antemedian shade, tips white.

Bolivia, Songo ; one specimen.
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Brenthia cyanastra, n. sp,

5 . 14-15 mm. Head dark fuscous, face and sides of crown

white. Palpi white, terminal joint dark fuscous. Antennae dark

fuscous. Thorax dark fuscous with a white line on each side of

back. Abdomen dark fuscous, a dorsal stripe and segmental margins

more or less suffused with white. Fore-wings moderate, posteriorly-

dilated, costa gently arched, apex rounded, termen rather obliquely

rounded ; dark fuscous ; markings white, edged or suffused with

bright pale blue ; a short narrow downwards-oblique streak from

base ; short oblique streaks from costa at J and f , between the first

of which and dorsum are three small spots or dots arranged in a

triangle ; from second proceeds an irregular sinuate-curved line of

dots to tornus ; two small spots transversely placed and more or less

connected in disc at f, another beneath these towards dorsum, and

another on dorsum before this ; a row of dots round apex and

termen : cilia dark fuscous, with large white patches at apex and

tornus except on a basal line. Hind-wings dark fuscous, lighter

towards base; cilia white, with a dark fuscous spot below apex.

Bolivia, Songo; three specimens.

Brentliia nialachitis, n. sp.

^ . 12-1.3 mm. Head and thorax dark bronzy-fuscous, eyes edged

in front and behind with fine white lines, patagia with two fine white

lines. Palpi thickened with scales, black, apex of second joint, and

a subbasal ring and apex of terminal joint white. Antennae black

dotted with white. Abdomen dark fuscous, beneath with segmental

margins suffused with white towards middle. Fore-wings elongate-

triangular, costa moderately arched, apex obtuse, termen slightly

sinuate beneath apex, bowed, little oblique ; dark fuscous ; markings

pale shining blue-metallic ; two short fine oblique streaks from

costa towards base, and three dots placed in a triangle between these

and dorsum ; short direct streaks from costa before middle and at f

,

latter forming a white dot on costa ; a small spot in disc at J ; mid-

way between this and termen a transverse line from near costa to

near tornus, edged with black posteriorly, terminal fascia beyond

this lighter than ground-colour : cilia dark fuscous, with a white

patch beneath apex, and a small white spot above tornus. Hind-

wings dark fuscous ; an indistinct paler small discal mark before

middle ; a rather irregular jjaler transverse line at f ; a violet-

blue-metallic posteriorly black-edged subterminal line, terminal

fascia beyond this paler; cilia dark fuscous, with blackish basal
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line ; a large white patch at apex, and two suffused white spots on

lower part of termen.

Bolivia, Songo ; three specimens.

Brenthia hexaseUna, n. sp.

^^. 11-12 mm. Head, thorax, and abdomen dark bronzy-

fuscous, sides of face and posterior margin of eyes white, patagia

with two fine white lines, abdomen white beneath. Palpi white,

second joint short, with dark grey projecting scales towards base and

a dark grey subapical ring, terminal joint longer, with black anterior

line. Antennae blackish dotted with white. Fore-wings elongate-

triangular, costa gently arched, apex obtuse, termen rather obliquely

rounded ; blackish-fuscous ; two short oblique streaks from costa

towards base, a short median streak from base, and a subdoi-sal mark

beneath it light metallic-green-blue ; a white transverse spot on

middle of dorsum, reaching nearly half across wing, connected with

costa by a direct violet-blue-metallic streak ; a transverse-oval white

spot in disc at f ; a somewhat curved violet-blue-metallic streak

from costa about f almost to tornus ; a marginal violet-blue-metallic

streak round apex : cilia fuscous with a dark fuscous line, at apex

with a white patch. Hind-wings blackish-fuscous ; an oval white

spot in middle of disc ; a triangular white spot on costa at | ; a violet-

metallic subterminal streak almost reaching costa but not nearly to

tornus ; between this and termen a shorter fuscous-whitish streak

whose extremities touch termen ; cilia dark fuscous, with a white

patch at apex, and two broad oblique white bars on upper part of

termen.

Bolivia, Songo ; four specimens.

Brenthia logisiis, n. sp.

$ . 9 mm. Head fuscous, lower part of face suffused with whitish.

Palpi whitish, second joint with two dark grey rings, base and anterior

edge of terminal joint dark grey. Antennae blackish dotted with

white. Thorax fuscous, with a fine white line on each side of back.

Abdomen dark fuscous, segments 3 and 5 with fine whitish marginal

rings, beneath ventrally suffused with white. Fore-wings elongate-

triangular, costa slightly arched, apex rounded, termen slightly

rounded, little oblique ; dark fuscous, somewhat lighter towards

base ; an undefined fascia of whitish irroration towards base

;

irregular undefined fasciae of whitish irroration before and beyond

middle, first straight, second curved on upper half, its costal fourth

replaced by violet-blue-metallic sj^ecks; between these is a trans-

verse-oval spot in disc above middle outlined with white ; a small
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whitish spot on costa at *
; a black terminal fascia, partially edged

with whitish irroration anteriorly, and nearly separated into three

blotches by slender projections of whitish irroration from anterior

edge in middle and at J from costa, its terminal edge marked with six

violet-blue-metallic dots : cilia light fuscous, with a dark fuscous thick

antemedian line. Hind-wings dark fuscous, lighter towards base ;

a rather large oblique-oval whitish-fuscous spot in middle of disc ; a

small white spot on costa at f, a white transverse mark before

termen in middle, and a small white mark near termen above

tornus ; a transverse violet-golden-metallic streak across apex ; cilia

fuscous, with a dark fuscous subbasal line, a white apical patch, and

oblique white patches above and below middle of termen.

Bolivia, Songo ; one specimen.

Brenthia pavooiacella, Clem.

All South American specimens have the white patch on
apical cilia of fore-wings more or less obsolete, and the

oval discal spot in hind-wings before middle pale fuscous,

sometimes partially whitish-tinged ; whereas in North
American specimens both these are clear white : I regard

them, however, as only geographical forms of the same
species, which ranges very widely in America.

TINEIDAE.

Tinea coracopis, n. sp.

$. 33 mm. Head blackish. Palpi dark fuscous. Antennae f,

pale grey, suffusedly ringed with dark fuscous. Thorax prismatic

whitish-fuscous, anterior edge blackish. Abdomen very pale brassy-

ochreous. Fore-wings elongate, narrow, costa moderately arched,

apex obtuse, termen rounded, rather strongly oblique ; all veins

separate ; whitish-fuscous, indistinctly strigiilated transversely with

darker, with slight violet reflections ; some scattered blackish scales

beneath costa
;

plical and second discal stigmata black : cilia

whitish-fuscous irrorated with darker, on lower part of termen with

some undefined basal groups of dark fuscous scales. Hind-wings

very pale shining brassy-ochreous ; cilia ochreous-whitish.

Peru, Aqualani, in July ; one specimen.

Tinea xenodes, n. sp.

$ . 10 mm. Head fuscous, hairs of face whitish-ochreous. Palpi

whitish-ochreous, a subapical band of second joint, and terminal
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joint except apex dark fuscous. Antennae f, fuscous. Thorax and

abdomen fuscous mixed with dark fuscous. Fore-wings elongate,

very narrow, costa slightly arched, apex round-pointed, termen

extremely obliquely rounded ; all veins separate ; fuscous suffusedly

irrorated with dark fuscous ; a small whitish-ochreous spot on costa

at ^ : cilia fuscous, sprinkled with dark fuscous. Hind-wings rather

dark bronzy-fuscous ; cilia fuscous.

Bolivia, Songo; one specimen,

Amydria gemistis, n. sp.

$ . 13-15 mm. Head pale ochreous, centre of crown somewhat

mixed with fuscous. Palpi whitish-ochreous, second joint suffused

with dark fuscous except towards apex, with dense long projecting

scales beneath and two lateral bristles near apex, terminal joint

with a suffused fuscous subapical band. Antennae pale ochreous

suffusedly ringed with dark fuscous. Thorax pale ochreous mixed

with dark fuscous. Abdomen whitish-ochreous suffusedly irrorated

with fuscous. Fore-wings elongate, rather narrow, costa moderately

arched, apex obtuse, termen rather obliquely rounded ; whitish-

ochreous suffusedly strigulated with brownish-ochreous, the strigulae

more or less marked with dark fuscous ; a suffused dark fuscous

streak along costa from base to f , and costa beyond this spotted with

dark fuscous, with a larger dark fuscous spot before apex ; discal

stigmata large, round, dark fuscous ; dorsal half posteriorly more

strongly strigulated with dark fuscous : cilia whitish-ochreous

suffusedly barred with dark fuscous. Hind-wings and cilia rather

dark grey.

Bolivia, Songo ; three specimens.
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III. Revision of the Australian and Tasmanian Malaco-

dermidae. By Arthur M, Lea, F.E.S., Government
Entomologist, Tasmania.

[Read October 7th, 1908.]

Plates 11—VI.

The Australian and Tasmanian Malacodcrmidae have
been comparatively neglected ; in Masters' Catalogue only

114 species* were recorded ; since the Catalogue 147t
have been recorded as new, 3 were overlooked, and I am
now able to add 137 more. Excluding known synonyms
and varieties the total now recorded is 363 species.

The reasons for the neglect are not far to seek ; the

species, although in life often of graceful form and of

beautiful colours, after death frequently become badly

distorted (especially when pinned) and discoloured ; nor can
they afterwards be properly set out. Most of the species

are small, and the colours of many are exactly similar to

those of other species, from which, however, they are

distinguished by strongly defined structural characters. J
In many species of Hdcogaster the males have often

almost quite identical colours, but are easily distinguished

by the sculpture of the head. In Hypa.ttalus many
similarly coloured species are to be distinguished by the

front femora of the male, or the hind tibiae of the female.

In the Lycides I have given two small special tables of

species, which are separated by profound differences of

sculpture, and yet have a strong outward resemblance.

Owing also to the contraction which almost invariably

takes place, the shape of specimens of the same species

often appears very different. |
A few of the species are very variable, but perhaps these

* Excluding tlie then known synonyms, also a species wrongly
referred to the family, another entered twice, and another wrongly
recorded as Australian.

t Some of these, however, are here noted as synonyms or varieties.

X These, however, are often confined to the males.

§ This is especially the case with the incision of the penultimate
segment of the abdomen of the males.

TRANS. ENT. SOC. LOND. 1909.—PART I. (MAY)
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form no larger a percentage of the whole than in other

families of equal extent.

The species almost entirely live on flowers or on leaves,

and feed on nectar or on other insects ; the larvae of but

few species are known, but those of the Lycidcs live in

rotting wood or underground.

I have to thank the Rev. T. Blackburn for co-types of

several of his species; Mr. W. J. Rainbow for co-types

of some species, the types of which are in the Australian

Museum ; but in particular Mr. George Masters for co-

types and other specimens from his own and the rich

Macleay Museum collections, without which my work

would have been greatly hampered.

I have examined the whole of the types and other

specimens in the Macleay and Australian Museums, the

specimens in the National Museum in the Departments of

Agriculture of New South Wales and Tasmania, and in

the collections of Messrs. H. J. Carter, C. French, W. W.
Froggatt, J. C. Goudie, H. H. D. Griffith,* R. Tllidge,

Aug. Simson and Taylor. I have also received many
specimens from Messrs. Edmund Allen,t A. J. Coates,

D. Dumbrell, R. Helms, T. G. Sloane, J. G. Otto Tepper,

J. J. Walker, J. C. Wiburd and others. With the localities

for the new species I have always given the collectors'

names, but I have not considered these necessary for

previously described species.

The whole collection dealt with is rich in specimens

from Queensland, New South Wales, Tasmania, and

South-West Australia ; comparatively rich from South

Australia and Victoria, and poor from North-West
Australia ; whilst the Northern Territory and Central

Australia are practically unrepresented. When not other-

wise specified the types of the new species remain in my
own collection.

At the end I have placed a number of species, which it

is quite impossible to identify from the published descrip-

tions, or even to satisfactorily place generically.

Two species {Lampyris marginijMnnis, Guer., and L.

striata, Fab.) have been wrongly recorded from Australia. \

* Including a fine series sent to him by Mr. F. P. Dodd from

North Queensland.

f It was through receiving a remarkable species of Lains from

this gentleman that I was induced to revise the family.

J See notes under Luciola.
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The sub-families of Malacodermidae of the world are

thus tabulated by Lacordaire.

I. Antennes inserees sur le front ou a la base du

rostre en dessus.

a. Ranches intermediares distantes Lycides.

aa. ,, ,, contigues.

Antennes plus ou moins contigues.... Lampyrides.

„ „ ,,
distantes. . . . Telephorides.

II. Antennes inserees lateralement an devant des

yeux.

Epistome indistinct Drilides.*

„ distinct Melyrides.!

But the Australian and Tasmanian sub-families and
genera % may be tabulated as follows :

—

A. Body with exsertile vesicles (Malachiides).

a. Elytra covering the abdomen.

b. Antennae of apparently ten joints. . . Laius.

hh. Antennae with eleven distinct joints . Hypattalus.

aa. Elytra not covering the abdomen.

c. Antennae flabellate in the male . . . Balanophorns.

cc. Antennae not flabellate in the male.

d. Head usually more or less convex

in male Carphurus.

dd. Head usually largely excavated in

male.

e. Prothorax greatly constricted at

base (eyes green) Neocarphurus.

ee. Prothorax less constricted at base . Helcogaster.

AA. Body without exsertile vesicles.

B. Abdomen partly phosphorescent in life

{Lampyrides).

f. Head covered Atyphella.

ff. Head uncovered Luciola.

BB. Abdomen not phosphorescent in life.

C. Prothorax usually divided into distinct

areas, the elytra usually cancellate-

punctate {Lycides).

g. Head uncovered Calochromus.

* Not represented in Australia.

t The Melyrides of Lacordaire include the Malachiides.

X Except Heliotis which is unknown to me.
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gg. Head more or less covered.

h. Prothorax witlioxit distinct areolets . Dmnbrellia.

hh. Prothorax with distinct areolets.

i. Substructural costa trifurcate at

base Trichalus.

a. Subsutural costa parallel with

suture Metriorrhynclius.

CC. Prothorax not as in Lycides.

D. Antennae inserted between and in

front of the eyes (Telephorides).

j. Prothorax always strongly trans-

verse, antennae frequently dis-

torted in male Heteromastix.

y. Prothorax seldom strongly trans- "> Telephorus.

verse, antennae never distorted ./ Selenurus.

DD. Antennae inserted at the sides or

straight in front of the eyes (Melyrides) Dasytes.

The close resemblance that several species of Oedemeridae

bear to certain members of this family is very remark-

able, and in the company of which they are usually

found. The most common and striking instance of this

is Fseudolychus haemorrhoidalis, Fab., which is usually

found in the company of Mctriorrhyoichiis rufi.pennis, Fab.,

which it strongly resembles, and like that species it varies

from a form having the entire elytra reddish, to one in

which only their tips are reddish. P. marginatus, Guer.,

haemopterus, Guer., and wallacei, n. sp.,* also resemble

various species of Lycides.

Subfamily LYCIDES.

Genus Metriorrhynchus, Guer., Voy. Coq. 1838, p. 72,

Lacord., Gen. Coleop. IV. p. 297 ; Waterhouse, Trans. Ent.

Soc. Lond. 1878, p. 101; 111. Typ. Col., p. 47; Blackb., Trans-

actions, Royal Society, South Australia,-]- 1894, p. 208;
Lea, Proceedings, Linnean Society, New South Wales,*

1898, p. 556.

Porrostoma, Cast., Silb. Rev. Ent. IV, p. 26 ; Lacord.,

Gen. Coleop. IV, p. 296; Wat., Trans. Ent. Soc. Lond.

1877, p. 73; 111. Typ. Col, p. 43.

* Described below.

t Abbreviated throughout, T. R. S., S.A.

J Abbreviated throughout, P. L. S., N.S.W.
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Synchonnus, Wat., 111. Typ. Col., p. 59.

Stademts, Wat., /. c, p. 61.

Jchras, Wat., /. c, p. 61.

This is tlie genus most numerously represented in Aus-
tralia and Tasmania of all the Malacoderjnes ; it has as

well a wide distribution in New Guinea and the Malay
Archipelago. In consequence of the great diversity which
exists in parts generally quite constant, it has been split

up into a number of genera, but I think few of these will

eventually stand.

The most remarkable variation occurs in the rostrum,

in some species {rhipidius, nigripes, etc.) it is long,

rather thin and shining; these were regarded by Mr.

Waterhouse as belonging to a distinct genus

—

Porro-

stoma. In others (j'ujipcnnis, fallax, etc.) it is either

entirely absent, or very short (wider than long), these he
considered as belonging to Mctriorrhynchus. Were there

no intermediate forms undoubtedly two genera could be

maintained, but there are so many of these that it is

quite impossible to define a boundary between the two
sections.

Great variation also occurs in the prothorax and anten-

nae. The former is usually divided into 7 distinct areolets,

but in a few species these are not very sharply defined.

Others have but 5 or 3 areolets (all of these have the

rostrum either very short or absent), and for these also

new genera were proposed. One section has the prothorax

3-areolate, and the sutural costa of the elytra trifurcate at

base ; for this section the genus Trichalns was proposed,

and is here regarded as distinct, but merely for the sake of

convenience.

The antennae vary from being strongly flabellate in the

male to but slightly serrate in both sexes. The second

joint is usually very small and partially concealed.

Zijcus australis, Boisd., and ochraceus, Dalm., probably

belong to this genus, but I think it best at present to

treat them as being of doubtful position.*

The following species are unknown to me :

—

Clienhdus, Wat., femoirdis, Macl., and vittatiis, Blackb.

These are commented upon at length hereafter.

* See list of doubtful species at end.

TEANS. ENT. SOC. LOND. 1909.—PART I. (mAY) E
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Prothorax five-m-eolate.

Clicns, Black b. Apparently close to client ulus.

Prothorax seven-areolate.

A. Elytral punctures in single series.

Miniaticollis, Macl, A species with very unusual colours,

its rostrum is short.

Paradoxus, Blackb. Apparently close to caticcllatios.

B. Elytral punctures in dmible series.

Brevirostris, Wat. Coloured as rhipidius, but with the

rostrum intermediate in length between that species and
rufipennis. It would be dangerous to identify any species

as brevirostris (except from N.W. Australia) without further

information than that contained in the descriptions.*

Scalaris, Wat. Apparently very close to haemorrhoid-

alis ; the description in 111. Typ. Col. is the best.

Centralis, Macl. The rostrum in this species is very short.

Fo/iatus, Macl., and hirtipes, Macl. Two species having
very peculiar prothoracic margins ; they should be very

distinct

—

in foliatus the rostrum is long, in hirtipes it is of

medium length.

Fumosns, Macl. Apparently like a small dingy specimen
of Trichalus ater.

Monticola, Blackb. Apparently coloured much as

eremita, hut smaller and with differently sculptured elytra;

seems close also to cocnosus but with a longer rostrum and
elytra somewhat differently coloured. It should perhaps

be regarded as belonging to the group having the elytral

punctures in single series.

Occidentalis, Blackb. Evidently close to rhipidius, but
with part of the elytra black, although not as in disconiger.

Mentitor, Blackb. Apparently close to ercmita and
ordinarius, but the former has the suture black and the

latter the rostrum long. The others t may be tabulated

as follows :

—

* The original one is short enough, but that in 111. T3'p. Col. is

still shorter.

t Opacus and tibialis were described after the table was drawn up,

but in it opacus would have been placed next to atratus, and tibialis

would have been given a distinct section next to C.
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A. Apterous apterus, n. sp.

AA. Winged.

B. Elytral punctures in single series *'

a. Prothorax 7-aerolate.

b. Prothorax pallid.

c. Antennae of male flabellate . testaceicollis, Macl.

cc. Antennae of male not flab-

ellate . diminutivus, ii. sp.

bb. Prothorax partly black . . . coenosus, Lea.

bbb. Prothorax entirely black.

d. Elytra of uniform colour.

e. Elytra red uniseriatus^ n. sp.

ee. Elytra black insignipennis, Blackb.

dd. Elytra not of uniform colour.

/. Elytral margins pallid

throughout cancellatus, n. sp.

ff. Elytral margins not pallid

throi;ghoi;t.

(J.
Antennae of male flabel-

late ramosiis, n. sp.

gg. Antennae of male not

flabellate vieyricki, Blackb.

aa. Prothorax not 7-areolate.

h. Prothorax pallid basiflaviis, n. sp.

hh. Prothorax black.

i. Third joint of antennae much
shorter than 4th heterodoxus, n. sp.

ii. Third joint no shorter than

4th.

j. Elytra shining ' constricticollis, n. sp.

jj. Elytra opaque simplicicornis, n. sp.

BB. Elytral punctures in double series.

C. Prothorax not 7-areolate.

k. Prothorax entirely pallid.

I. Elytra entirely dark .... atricornis, n. sp.

II. Elytra pallid at base . . . ampliatus, Macl.

kk. Prothorax partly pallid.

m. Dark part of elytra apical . cindus, Wath.

mm. Dark part not apical . . . limbatus, Wath.

kkk. Prothorax entirely black.

n. Apex of elytra pallid.

0. Dark portion of elytra black, inqnimdus, Wat.

* Sometimes, however, they are in irregular double series towards
the base and apex.

£ 2
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00. Dark portion infuscate . .

nn. Apex of elytra black.

p. Black apical portion not con-

nected with base . . .

p]j. Black portion connected

witb base.

q. Elytra shining ....
qq. Elytra opaque ....

CC. Prothorax 7-areolate.

D. Eostruin long.

>'. Entirely black

)•)•. Not entirely black.

s. Prothorax black.

t. Elytra uniformly reddish

tt. Elytra partly black . .

ss. Prothorax partly black.*

if. Elytra uniformly reddish

u\i. Elytra partly dark.

V. More than half of su-

ture dark ....
vv. Less than half of su-

ture dark ....
ss. Prothorax pallid.

w. Elytra black at apex.

X. Black portion confined

to extreme apex . .

XX. Black portion at least

one-eighth of the

length of elytra.

y. Metasternum black .

y)j. Metasternum pallid.

z. Abdomen dark . .

zz. Abdomen partly

pallid ....
tow. Elytra entirely reddish

DD. Rostrum of moderate length,

ft. Prothorax entirely pallid .

aa. Prothorax dark in middle

obscuripennis, n. sp

dichrous, Wat.

triareolatns, n. sp.

n/'grovittatvs, n. sp.

moerens, n. sp.

rhipidius, W. S. Macl

disconir/er, n. sp.

lateralu^ Redt.

ordinarius, n. sp.

variipennis, n. sp.

serraticornis, Macl.

abdominalis, Wat

apicalis, Wat.

vielaspis, Bourg.

nigripes, Macl.

textilis, Wat.

imiformis, Wat.

mjirostris, n. sp.

irregidaris, Wat.

* Nigripes is not included here, as in that species the dark portion

of the prothorax is sometimes absent, and even when present appears

to be of the nature of a stain onlv.
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DDD. Rostrum short.

E. Prothorax black.

h. Elytra entirely black . . atratus, Fab.
hh. Elytra partly or entirely

reddish,

c. Apex of elytra black.

d. Reddish portion of ely-

tra unusually dark . hatesi, n. sp.

dd. Reddish portion nor-

mal ( togatus, Wat.

\ brisbanens'is, n. sp.
cc. Apex of elytra reddish.

e. Elytra red only at apex

and shoulders . . . simsoni, n. sp.

ee. Elytral markings very

variable but never as

in simsoni .... rufipennis, Fab.
EE. Prothorax entirely pallid.

/. Elytra entirely pallid.

(J.
Antennae of male flabel-

l''*te miniatiis, Macl.

gg. Antennae of male serrate elongatus, Macl.

ff. Elytra mostly dark.

/i. Basal fourth of elytra

pallid longicorms, Macl.
hh. Extreme base only pallid costicolUs, n. sp.

fff. Elytra mostly pale.

i. More than one-third of

apex dark iwsticaUs, Macl.
n. Less than one-sixth of

apex dark.

j. Antennae of male flabel-

late gracilis, n . sp.

jj. Antennae of male not

flabellate .... fcdlax, Wat.
EEE. Prothorax partly pallid.

F. Prothorax longer than wide militaris, n, sp.

FF. Prothorax wider than long.

G. Dark parts of elytra do

not always include costae fuscollneatus, Wat.
GG. Dark parts include cos-

tae.

H. Size comparatively small marginipennis, Lea.
HH. Size comparatively

large eremita, Blackb.
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Metriorrhynchtjs atratus, Fab., (Lyms) Syst., El. II,

p. 113; Lacord., Gen. Coleop. IV, p. 297, Nota 2;

Boisd., Voy. Astr., p. 120 ; Blackb., T.R.S., S.A., 1900,

p. .52. (Fig. 15.)

Mr. Waterhouse thouglit it possible* that Lycus atratus

was a variety of his hacmorrhoidalis, and that both were

varieties of rujipennis. There are at least three entirely

black species occurring in Tasmania, practically any one

of which might be atratus; but Blackburn has formerly

described a species from Tasmania as the atratus of Fab-
ricius, and unless it can be proved to be the contrary by
examination of the type (if such is still extant), I think the

species described by him as atratus should be accepted as

such. This species, of which only the female was known
to Blackburn, is rather small and narrow, with a very short

rostrum ; 3rd-9th joints of antennae about as long as wide

(with the produced portions much less than in the male of

rujipennis), and the reticulation of the elytra rather less

clearly defined than usual. Of the other black Tasmanian
species insigni'pcnnis can be readily distinguished by the

elytral punctures being in single instead of in double rows
;

whilst mocreiis has the rostrum long and shining.

Hah. Tasmania (widely distributed).

Metriorrhynchus rufipennis, Fab. (Lycus), Syst. El. II,

p. 114 ; Er., Wiegm. Arch., 1842, p. 145 ; Blanch., Voy.

Pole Sud. IV, p. 75, PI. V, fig. 12; Germ. {Porro-

stoma), Linn. Ent. Ill, p. 182; Boisd., Voy. Astr., p. 117;

Wat., Trans. Ent. Soc. Lond., 1877, p. 74, PI. I, figs.

6-12 ; 111. Typ. Col., p. 48. PI. XII, fig. 6 ; Blackb.,

T. R S., S.A., 1900, p. 56.

nigrirostris, W. S. Macl., Dej. Cat., 3 ed. p. 111.

salehrosus, Wat. {Porrostoma) , Trans. Ent. Soc. Loud.,

1877, p. 79, PI. II, figs. 61-64; 111. Typ. Col.,

p. 48, Pi. XII, fig. 6.

var. marginatus, Er., Wiegm. Arch., 1842, p. 145
;

Wat., Trans. Ent. Soc. Lond., 1877, p. 85; Blackb.,

T. R. S., S.A., 1900, p. 50.

goryi, Le G. {Lycus), Rev. Zool., 1844, p. 222 ; Wat.,

Trans. Ent. Soc. Lond., 1877, p. 85; Masters

(Calopteron), Cat. Sp. No. 3365.

* 111. Typ. Col., p. 49.
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var. liaemorrlioidalis, Wat. (Porrostoma), Trans. Ent.

Soc. Lond., 1877, p. 79, PI. II, figs. 61^-64^ 111.

Typ. Col, p. 49.

var. plagiatus, Wat. (Forovstoma), Trans. Ent. Soc.

Lond., 1877, p. 80, PI. II, figs. 65-68; 111. Typ.

Col., p. 49, Pi. XII, fig. 8.

var. lug%d)ris, Wat., Trans. Ent. Soc. Lond., 1877, p. 80,

PI. II, figs. 69-72 ; 111. Typ. Col., p. 50, PI. XII,

fig. 7.

var. miles, Blackb., T. R. S., S.A., 1900, p. 54.

The synonymy is very complicated* and is rendered

more difficult of elucidation owing to the brevity of some
of the older descriptions.

Mr. Waterhouse in his first monograph, very briefly

describes as r^tjipennis a species which i believe to be

nothing but a small form of rhipidius, and throughout this

work he consistently refers to this form as rufipennis ; sub-

sequently, however, he regarded his salebrosits as riijipennis.'\

It seems to me that the description of miles was drawn
up from a female, differing to but a slight extent from the

normal salehrosuSy and I certainly cannot regard it as

worthy of a specific name. J
I do not think that hrevirostris can have any connection

with this species, as the figure of the antenna is ditierent,

and the rostrum (despite the name) is figured (Plate I, fig.

14) as being longer than broad, and is so described (at

least it is said to be " scarcely longer than broad.")

There is a specimen from the Leura Falls in Mr.

Froggatt's collection, which has the antennae distinctly

thicker than in the normal form ; although otherwise much
the same.

* I believe the above references will have to be still further added
to.

t He remarks in 111. Typ. Col., p. 49, "It is difficult to decide

whether Lycus rujipennis, F., should be considered identical with
P. eryihropter^tm, Er. (^rhipidius), or with P. salebrosum, W. I

have here adopted Erichson's view, by which the latter becomes
synonymous with the Fabrician species. I here also regard the

species with a short rostrum {salebrosus) as the rujipennis of

Fabricius.

% I have, at any rate, a female from Victoria which agrees very
well indeed with Blackburn's description, and it appears to me to

be nothing but a very slight variety of salebrosus.
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The species is certainly the most variable of the sub-

family as regards its elytral markings, although the sculp-

ture is remarkably constant. There is, however, one very

remarkable variation ; this occurs in the carina dividing

the two apical central areolets of the prothorax. In about

half of the specimens this is entire, as in other species of

the genus, but in the others (more frequently in the females

than in the males) it is longitudinally divided so as to

appear as two carinae ; as a consequence the median
areolet, in these specimens, appears to be connected by a

very narrow groove with the apex, I can be certain that

I am not here confusing two allied species, having taken

numerous specimens in cop., and in numerous pairs the

sexes differ in this respect.

In size it varies from 6 to lOi mm.
The typical form and the variety liaemorrhoidalis * are

very abundant on the undergrowth in heavily timbered

parts of Tasmania.

I have seen an occasional specimen in which the elytra

were so indistinctly tipped with red, that unless closely

looked for it would escape observation ; but usually in

haemorrhoidalis the apex is very distinctly tipped with

red ; in a rare form the red is continued along the sides to

the base and up the suture for a short distance {margina-

tus, goryi) and in another to the base both at suture and
sides {luguhris)] in several specimens the black occupies

an elongated somewhat /\ (compo reversed V)"shaped
space {lylagiatus)^ ; in one specimen from Mount Welling-

ton the disc of each elytron is infuscate only (an unnamed
variety).

It is to be noted that in this (as in other species of the

genus) the prothorax does not always contract in the same
way in different specimens ; usually it is quite strongly

* I have examined a long series of specimens and cannot support
Mr. Blackburn in his contention that haemorrhoidaJis and rufipennis
(salehrosus) are really distinct, though closely allied species, and
which can be distinguished by " the isroduced piece of each joint

beginning with the sixth "
; in the sexes of course there is con-

siderable difl'erence in the antennae, but there is just as much
individual variation in the males of one form as there is between
the males of the two forms ; moreover, a slight diflerence in position

from which the antennae are viewed makes a considerable difference

in their appearance.

f Mr. Waterhouse suspected tliat this form was only a variety of

]i<iefaor)]ividalis.
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constricted in the middle, but an occasional specimen of

both the commoner forms may be obtained in which the

outline is almost continuous ; this naturally affects the

apparent width of the basal (and to a less extent of the

apical) areolets.

In connection with, although not of, this species it is

curious to note that an almost parallel variation in colour

occurs with one of the Ocdcmeridae (Fseudoh/chus haemor-

rhoidalis, Fab.) frequently found in its company.

Rah. Tasmania: Hobart, IVIount Wellington, Huon
River, Ulverstone, George's Bay, Sheffield; Victoria:
Monbulk, Dividing Range ; N.S. Wales : Forest Reefs,

Sydney, Blue Mountains, Mount Brown, Merimbula, Como,
Jenolan.

Metriorrhynchus rhipidius, W. S. Macl. (Lycus), King's

Survey, II, 1827, App. p. 442 ; Lacord., Gen. Col.,

IV, p. 297, note 1 ; Waterhouse, Trans. Ent. Soc.

Lond., 1877, p. 84.

septemcavus, W. S. Macl. (Lycus), King's Survey, II,

1827, App. p. 442 ; Wat., Trans. Ent. Soc. Lond.,

1877, p. 84.

erythroiitemm, Er. (Forrostoma), Wiegm. Arch., 1842,

p. 144 ; Wat., Trans. Ent. Soc. Lond., 1877, p. 74,

PI. I, figs. 1-5.

gigas, Blackb., P. L. S., N.S.W., 1891, p. 524.

Jiagellatus, Blackb., T. R. S., S.A., 1900, p. 53.

(Figs. 16, 17, 18, 19, 20.)

This species is the most widely distributed and abundant
of all the Australian Lycides, and may be taken from early

to late summer. It is frequently to be seen on Lei^tos'per-

mum, Kunzea, Eucalyptns and other blossoms in countless

thousands.

Mr. Blackburn appeared to regard his gigas as distinct,

largely on account of its size, but I have specimens from
New South Wales and Queensland, as well as from Western
Australia, which agree not only in size * but in all other

details mentioned by him for gigas, and which I can only

regard as belonging to rldiyidius. So far as his statements
as to the shape of the flabella in Waterhouse's figure of

* He gives the length of gigas as 7-9 lines, wliilst the type of

rhipidius is 19 mm. in length, and one before me measures 21 mm.
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rufipennis* are concerned, it is to be borne in mind that

the artist in drawing the antenna of an insect, part of which

is compressed in one direction, and part in almost an

opposite direction, must necessarily draw one portion from

the side, when it appears totally different to what it does

from in front; thus if the antennae of this species were

drawn from one direction they would appear almost as

rows of overlapping plates.

Neither can I regard fiagellatus t as a valid species. I

have numerous specimens differing in width (this differ-

ence is often more apparent than real, owing to the irregu-

lar contraction, liable to occur in this, as in many other

genera of Malacodermidae). If the widened apical portions

of the rami are examined, it will be noticed that the serra-

tions are often due to hairs or setae, although frequently

distinct in themselves, moreover are nearly always different

in the different joints, are distinct in some siDecimens and

indistinct or not at all traceable in others ; in the type of

fiagellatus they are apparently as indistinct as in many
specimens from Tasmania.

I have examined the type of rhipidius, which bears a

label in the late W. S. Macleay's handwriting " Lycus

rhipidion Capt. King Australasia," also the type X of

septemcavus, bearing in similar writing " Lycus 7-cavus

Capt. King Australasia." The two specimens are

certainly sexes of one species, as suspected by several

entomologists (see figures 16 and 17 for antennae of these

specimens).

The type of rhipidius is a very large male (by no means
of uncommon size for Queensland, however), with the

prothorax comparatively small, rostrum long and thin,

and elytral punctures large and transversely oblong. I

have figured (fig. 16) one of its antennae as seen from the

side ; and some of the rami (A, B, C, D and E).

I have also figured (fig. 18) the antenna of a normal
male of erythroptcnis, showing the form most abundant in

Tasmania (fig. 19 is that of the corresponding female);

* See elsewhere as to the various species regarded and figured by
Waterhouse as r\ijijjennis.

I Mr. Blackburn apparently accepted Waterhouse's surmise (in

T.E.S., 1877, p. 84) as to rhipidius and se/ptevicavxis being identical

with rujipenne, as he does not mention either ; although certainly

the original descriptions are far from satisfactory.

X The antennae are damaged in this specimen, only nine joints

being left on one side and fewer on the other.
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it will be noticed that the true third joint is very dif-

ferent to what it is in fig. 16 (other joints are also

diiferent), but I have seen so many intermediate forms * all

diifering to a slight extent from each other, and forming

distinct links between these two forms, that to regard the

two figures as distinct would make it necessary to regard

hosts of others as distinct. In several specimens before

me the true third joint is even shorter than in fig. 16,

with its ramus still longer ; whilst I have seen others in

which the third joint is still longer than in fig. 18 with its

ramus still shorter.

The rami are very variable, especially when long, and

are seldom, if ever, alike in both antennae. When the

rami are shorter, they are often simple or almost simple,

but frequently are terminated by several minute projections,

which often appear more distinct than they really are,

owing to being supplied with setose hairs.

The prothorax in the largest males often appears dis-

proportionately small when compared with that of smaller

specimens ; in the type of rliipidius for instance (which

measures 19 mm. in length) it is actually no larger than

in one measurinof but 13 mm. in length. At its base it is

not much wider than across the middle of one elytron,

whilst in many others it is almost as wide as the width of

both elytra across the middle.

The elytra also vary in their proportionate width to

length.

In a pair from Forest Reefs, pairs from Sydney and

Albany and pairs from Tasmania (all taken in cop), the

punctures across the middle of the elytra in the male are

not much wider than long, and with more or less rounded

corners ; in the females they are strongly transverse, more
sharply defined and much more regular. But the punc-

tures appear to be always much more transverse and

regular in the larger than in the smaller specimens of both

sexes. The male from Forest Reefs has the antennae much
as in fig. 18, but its female has them much shorter with

the joints considerably wider than usual in the female.

t

The second and sixth elytral costae (counting the smaller

ones as true costae) are especially liable to variation in

* I have critically examined some hundreds of specimens from
many parts of Australia, and have seen many thousands.

f It is the only female I have seen in which the 4th- 10th joints

are all distinctly transverse.
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thickness towards the base, but all are subject to variation.

In many specimens the only costa distinctly elevated above

the others beyond the middle is the true fourth ;
frequently

the smaller costae (first, third and fifth) become very

irregular and tend to disappear towards the apex, so that

sometimes two rows of punctures become conjoined into

one irregular row ; two costae also sometimes become con-

joined and narrowly connected with the apex ; but towards

the apex all the costae become irregular, and they are

seldom exactly the same on both elytra.

The colour of the elytra varies slightly in living speci-

mens, and is subject to alteration after death ; the claws

(or at least their tips) are invariably reddish.

The size varies from 9 to 21 mm., the male usually

being smaller than the female, but the largest specimen

before me is a male.

The brief description here given will enable this species

to be distinguished from all others known to me.

Black ; elytra reddish.

Rostrum long and thin. Antennae pectinate in the male, serrate

in the female, 3rd joint distinctly longer than the 4th. Prothorax

7-areolate. Elytra quadricostate, the interstices each with two

double rows of punctures.

This will include hosts of forms all differing to a certain

extent in the lengths and shapes of the antennal joints,

in the shapes and comparative lengths of the rami, in the

proportional size and width of the prothorax to the elytra,

in the size and shape of the elytral punctures, in the com-
parative size and terminations of the elytral costae, and in

the different shades of colour.

Hah. Queensland : Brisbane, Gayndah, Southport,

Inglewood, Darling Downs; N.S. Wales: Tweed, Rich-

mond, Clarence and Hunter Rivers, Forest Reefs, Sydney,

Ben Lomond, Mount Kosciusko, Jenolan, Blue Mountains,

Monaro, Yass, Junee, Tamworth, Arundale, Condobolin,

Queanbeyan, Goulburn, Kenthurst, Chatsvvood, Bathurst,

Wentworth Falls ; Victoria : Melbourne, Monbulk, S.

Wandin, Gisborne, Launching Place, Grampians, Emerald;
Tasmania : Hobart, Mount Wellington (including the

summit), Huon River, Launceston, Burnie, Woolnorth

;

S. Australia : Mount Lofty, Adelaide, Murray Bridge

:

W. Australia: Albany, Swan River, Pinjarrah.
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Metriorrhynchus femoralis, Macl., Trans. Ent. Soc,
N.S.W., II, p. 262.

Mr. Rainbow informs me that the rostrum (not men-
tioned in the original description) of this species is as

long as in rliipidms (a specimen of Avhich I sent to the

Australian Museum for comparison), and that the elytra

of the male (as implied in the description) are unicolorous.

Hab. Queensland: Gayudah.

Metriorrhynchus nigripes, Macl., /. c, p. 262.

Porrostoma clegans, Wat., Trans. Ent. Soc. Lond., 1877,

p. 75, PI. I, figs. 23-27
; 111. Typ. Col, p. 44, PI. XI, figs.

6-6te.

The original description of this species is simply a com-
parison with the preceding one and is very unsatisfactory

;

but there are two co-types before me and these agree
exactly with Waterhouse's description of degans.

The species is variable to a slight extent, the dark
markings in the three posterior areolets being variable in

size and intensity, and in one specimen before me are

entirely absent ; the scutellum is occasionally entirely

black, but usually its sides are reddish.

Hah. Queensland : Gayndah, Brisbane, Rockhampton,
MacKay; N. S. Wales : Tamworth, Clarence River, Rope's
Creek ; Victoria : Wodonga.

Metriorrhynchus ampliatus, Macl. {Xylobanus),

P. L. S., N.S.W., 1887, p. 233. {Fig. 80.)

The elytra of the type were described as being of the
" usual quadricostate sculpture " and the prothorax as

having "the discal areolet narrow and extendino^ to the

apex." These remarks are quoted, as on examination of

the Macleay Museum types I noticed that Macleay had
confused two species under the name ampliatus. Of these

species one specimen agrees with the quoted remarks ; its

elytra have the usual four strong costae which on the

basal two-thirds separate two double rows of punctures,

towards the apex, however, the punctures become irregular.

The other specimen has the elytral punctures in single

series and the median areolet of the prothorax connected
with the apex by a carina, but in colour it exactly agrees

with the type ; this sj)ecies appears to be the more common
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of the two, and I have named it hasifiavus. Macleay did

not mention the scutellum but in amjpliatus it is flavous,

a character which readily distinguishes it from longicornis

(which otherwise is almost identical in colour). The colour

of its upper sui'face is also almost identical with Tricliahts

scmiatratus. As an instance of how deceptive colours are

in this sub-family, a short table of these four species, which
have the prothorax and base of elytra of almost identical

colour, is here given :

—

Subsutiu'al costa trifurcate near base . . T. semiatratus, n. sp.

Subsutural costa simijle.

Elytral punctures in single series . . . M. hasifiavus, n. sp.

Elytral punctures in double series.

Prothorax 7-areolate M. longicornis, Macl.

Prothorax 5-areolate M. ampliatus, Macl.

In ampliatus the five areolets are not as in Xylohamis

costifer and gratiostts (the only species figured by Water-
house * as having the prothorax 5-areolate), but there

is a costa extending from the central areolet towards the

margin on each side, so as to divide the four outer areolets

into almost equal sizes ; these all being slightly transverse

(in costifer and gratiosus there are two small ones in front

and two much larger ones behind). The median areolet

is much as in many species of Trichalus, but as the sutural

costa is simple it cannot be referred to that sub-genus, in

which there is already an ampliatus. Waterhouse would
probably have referred it to Synclwnoius.

One specimen before me differs from the type in being

much smaller (2i- lines only), but I can discover no other

distinguishing feature.

Hah. Queensland : Barron River, Cairns.

Metriorrhynchus testaceicollis, Macl. {Cladophor^is),

I. c, p. 234. {Figs. 21, 22.)

Under this name also Macleay had confused two species.

The specimens that were standing under that name in the

Macleay Museum are almost identical in colour, one being

slightly more, the other slightly less than three lines

in length. Both specimens have also the "antennae
with the branches from joints 3 to 10 very much longer

than the joints themselves" ; with the rostrum practically

* 111. Typ. Col., Plate IX.
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absent ; both also have the base of the elytra not entirely

black. But Macleay says "the middle one (of the
prothoracic areolets) confined to the basal half, the others

not very perfectly defined. The elytra are strongly

quadricostate and punctured." The only specimen these

remarks refer to has the four front areolets feebly defined

and the elytra with strong punctures in single series,

which, however, become confused towards the apex.* The
other specimen has the prothoracic areolets very well

defined, the elytral costae unusually feeble and separating

two distinct rows of punctures ; the species is here described

under the name of costicollis.

The female of testaceicollu f differs from the male in

having the prothorax more transverse with the antennae
shorter, stouter and strongly serrate only. It agrees very
well (except that the specimens before me are three instead

of four lines in length) with the description of Xylohanus
miniaticollis, but I do not think that the types of that

species can have been females of testaceicollis, otherwise

I should probably have noticed it when examining the

types.

The species tabulated below are practically identical in

colour :

—

Subsutural costa trifurcate near base. . T. atripennis, Macl.

Subsutural costa simple.

Elytral punctures in single series.

Antennae of male strongly branched. M. tedaceicollis, Macl.

Antennae of male not branched . 31. diminutivus, n. sp.

Elytral punctures in double series.

Prothorax 7-areolate.... M. costicollis, n. sp.

Prothorax 3-areolate . . . . M. atricornis, n. sp.

ITab. Queensland : Cairns.

Metriorrhynchus posticalis, Macl. {Cladophorus), I. c,

p. 234, fig. 81.

In the type the scutellurn is pallid as well as the pro-

thorax and portion of the elytra.

Hob. Queensland : Cairns, Barron River.

* On the elytra of several other specimens, as well as on the type,
double rows can be traced towards the apex and to a less extent near
the base.

t The specimens here described were amongst the Macleay
Museum duplicates.
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Metriorrhynchus miniatus, Macl. (CladopJiorus), I.e.,

p. 235.

The female differs from the male (the only sex described

by Macleay) in having the antennae strongly serrated,

instead of branched. In both sexes the rostrum is so

short as to be practically absent and the scutellum is of

the same colour as the prothorax and elytra.

Jlab. Queensland : Barron River, Kuranda.

Metriorrhynchus elongatus, Mad, /, c, p. 229.

In this species the elytral punctures are much closer

together than usual, althougrh the lonwitudinal costae

separating the rows are of normal distance apart.

Rah. Queensland : Barron River.

Metriorrhynchus longicornis, Macl. {Xylobanus), I. c,

p. 232.

Two specimens from the Macleay Museum belong to

this species, but differ from the types in having the

antennae shorter and scutellum entirely dark. They are

however, females, the types probably being males.

Hah. Queensland : Russell River, Cairns.

Metriorrhynchus abdominalis, Wat. (Forrostoma),

Trans. Ent. Soc. Lond., 1877, p. 75, PI. I, figs. 19-22;
111. Typ. Col, p. 44, PI. XI, fig. 10.

There are three female specimens before me * which
with some hesitation I refer to this species. In all of

them the rostrum is diluted in places with red ; two of

them have a small medio-basal black spot on the pro-

thorax,f and the scutellum black (not mentioned by
Waterhouse but black in the figure) ; the other specimen
has the prothorax and scutellum both entirely pallid. In

all three the middle part of the abdomen is dark, but the

dark portion is variable in extent and nowhere encroaches

on the sides or apex.

Bah. Queensland : Brisbane, Mackay. Victoria :

Wodouga.

* From Brisbane and Bowen ; the type was from " East

Australia."

f At the extreme base only instead of as figured.
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Metriorrhynchus textilis, Wat. (Porrostoma), Trans.

Ent. Soc. Lond., 1877, p. 77, PI I, figs. 32-35; III.

Typ. Col., p. 46, PI. XI, figs. 9-9a.

A female specimen from Biisbane (the type was from
Moreton Bay,* and also a female) agrees well with the

figures and size of this species and with the description

except as to the antennae. These are described as " Long
and broad not diminishing towards the apex ; each joint

with a carina parallel with the lower margin." In the

Brisbane specimen I cannot see any carinae and the

terminal joints are distinctly narrower (although not by
much) than the median joints ; in the figure they are also

so drawn. This specimen also is the only one I have seen

having the disc of the prothorax and the scutellum

entirely unclouded.

Rah. Queensland : Moreton Bay.

Metriorrhynchus russatus, Wat. (Porrostoma), Trans.

Ent. Soc. Lond., 1877, p. 77, PI. I, figs. 36-38; III.

Typ. Coll., p. 46, Pi. XI, fig. 11.

Uerraticornis, Macl., P. L. S., N.S.W., 1887, p. 230.

Two specimens in Mr. Simson's collection certainly

belong to serraticornis. I think also that they belong to

russatus, in which case Macleay's (as the later) name must
fall. In the description of russatus the elytra are stated

to be " flavorujis (apice execpto) "
; for serraticornis Macleay

says " the extreme apex black." In the specimens before

me only the thickened apical parts are black ; the medio
basal prothoracic areolet is infuscate in front in both, and
in some specimens might easily appear black.

Hob. Queensland : Bowen, Mossman River.

Metriorrhynchus togatus, Wat. {Porrostoma), Trans.

Ent. Soc. Lond., 1877, p. 78, PI. I, figs. 49-52 ; III.

Typ. Col., p. 47, PI. XII, fig. 2 ; Lea, P. L. S., N.S. W.,

1898, p. 559.

I have three males of what I presume to be this species

as they agree with Waterhouse's descriptions and figures;

but they differ in being smaller (the largest specimen only
four as against five lines in length).

Hah. N.W.Australia; W. Australia: Albany, Mount
Barker.

* Practically the same locality.

TRANS. ENT. SOC. LOND. 1909.—PART I. (MAY) F
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Metriorrhynchus ciNCTUS, Wat. (Forrostoma), Trans.
Ent. Soc. Lond., 1877, p. 80, PI. 11, figs. 73-77 ; 111.

Typ. Col., p. 58, PI. XIV, figs. 9-10.

cajmcinus, Lea, P. L. S., N.S.W., 1898, p. 558.

There are three females whicli I refer to tliis species ; in

two of them the prothorax is coloured as described, but
in the other it is entirely pallid. The prothorax in all

three appears to be slightly notched in the middle but
this notch is invisible from most directions. In two of
them the scutellum is infuscate in the middle.

I regret to state that I have described the male under
the name of capucinus, having been misled by certain

slight colour differences.

ITah. Queensland : Brisbane, Mackay, Barron Falls,

Bowen, Gympie.

Metriorrhynchus clientulus, Wat. {Porrosfoma), Trans.

Ent. Soc. Lond., 1877, p. 81, PI. II, figs. 78-81 ; 1878,

p. 101; 111. Typ. Col. {Sy^ichonnus), p. 59; PI. XV,
fig. 2.

I have a specimen from the Richmond River which I

think is possibly clientulus (it certainly belongs to Water-
house's genus Syjichonnus, which, to him, was monotypic),

but it has about one-third (instead of one-fifth only) of the

apex of elytra black and the elytral costae not alternately

strongly elevated, as in most of the species, but (especially

on the dark portion) appearing almost as nine equally

elevated lines. Waterhouse says " the second of the four

costae only well defined and extending to the apex ; the

others less distinct." This species, however, is certainly

not the clientidus as identified by Blackburn * as its pro-

thorax has the basal two-thirds parallel-sided instead of

having the hind angles produced outwards; in fig. 78 of

Plate II the prothorax, it is true, is so drawn, but in the

later figure f it is drawn exactly as in my specimen.

Since the above was written I received a reply from Mr.

Waterhouse, to whom I had written about this species ; he

said, " My outline (fig. 78) of the thorax is the more correct.

These are camera sketches and there is a tendency to

* In a comment under cUens, Blackb.

t On comparing the figures of the prothorax, etc., in Trans. Ent.

Soc, and 111. Typ. Col., it will often be noticed that they are given

as very different for the one species.
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exaggerate, but this figure is fairly good. The figure by
Wilson in the ' Types ' is not good."

Metjriorrhynchus inquinulus, Wat. (Forrostoma), Trans.

Ent. Soc. Lond., 1877, p. 81, PL II, figs. 82-86*; 111.

Typ. Col. (Stademcs), p. 61, PI. XV, figs. S-Sa.

I have seen three specimens of this species from Victoria

(exact locality for his types was unknown to Waterhouse).

In appearance they are much like haemorrhoidalis but are

larger and with the prothorax triareolate only. The
figures given in the two publications quoted are not in

accordance with each other.

ffab. Victoria : Launching Place.

Metriorrhynchus limbatus, Wat. {Porrostoma), Trans.

Ent. Soc. Lond., 1877, p. 81, PI. II, figs. 88-91 ; 1878,

p. 180, genus 30; 111. Typ. Col. (Achras), p. 62, PI.

XV, fig. 7.

There are several females before me which appear to

be referable to this species, only one of them, however,
agrees with the description in having " none (of the

costae) reaching to the apex "
; in the other specimens the

second and fourth costae are distinctly joined to the apex.

They vary in length from 3i to 4^ lines.

In appearance the species closely resembles coenosus and
marginipennis ; from which, however, it may be readily

distinguished by the sculpture of the prothorax.

Hah.j- Queensland: Mount Tambourine; N.S.Wales:
Thornleigh, Blue Mountains ; Victoria: Studley^ Park.

Metriorrhynchus dichrous, Wat. {Porrostoma), Trans.
Ent. Soc. Lond., 1877, p. 86, PI. II, figs. 86-87 % ; 1878,

p. 102, genus 29; 111. Typ. Col. (Stademis), p. 61,
PI. XV, fig. 5 ; Bourg. (Porrostoma), Ann. Soc. Ent. Fr.,

1889, p. 235.

Only the female was known to Waterhouse ; the male
differs in being smaller with longer antennae, the joints of

* 83a, 86a and 86b evidently do not refer to this species but to
dickrons.

t Mr. Waterhouse gives " Australia " as locality for the type.

X There is some confusion as to the numbers attached to the
figures of this species and inquinulus, as the latter are referred to as
82-86, the former 86-87. On examining the plate 86a, 866 and 87
all seem to agree with the description of dichrous.

F 2
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which have longer rami, though not so long as in togatiis]

which species it very closely resembles but can be readily

distinguished from it by the sculpture of the prothorax (3-

areolate in dichrons, 7-areolate in togatus).

Hah. W. Australia : King George's Sound.

Metriorrhynchus irregularis, Wat. {Porrostoma),

Trans. Ent. Soc. Lond., 1877, p. 76, PI. I, hgs. 18-18a
;

111. Typ. Col., p. 46, PI. XI, fig. 8.

There are three specimens which I refer to this species;

they are however all rather larger (4^ to 5 lines) than
the type (3 lines), but in other respects agree exactly

with the original description and figures, and as so many
species of the genus vary in size the difference in length

may be of no importance.

In general appearance these specimens closely resemble

small ones of lateralis but differ in the considerably shorter

rostrum * and shorter and differently formed antennae.

Hab. E. Australia : Mackenzie River f ;
Queens-

land : Brisbane ; N.S. Wales : Gosford, Sydney.

Metriorrhynchus fuscolineatus, Wat., 111. Typ. Col.,

p. 47, PI. XII, fig. 4.

Porrostoma lineatum, Wat. (?i. pr.), Trans. Ent. Soc.

Lond., 1877, p. 78, PI. I, figs. 45-48.

laetus, Blackb., P. L. S., N.S.W., 1891, p. 526.

The type of this species was recorded from N.W.
Australia, and a second specimen from Tasmania. Think-

ing it possible that laetus was identical I sent a specimen

to Mr. Griffith of Adelaide asking him to have it com-
pared with the type of laettcs, 1 also sent an exactly

similar specimen to Mr. Waterhouse, asking for it to be

compared with the type of fuscolineatus. Mr, Griffith

wrote as follows :
—

" Your specimen was duly handed to

Mr. Blackburn, who says he sees no particular difierence

and is quite agreeable to call it a colour variety of M.
laetus. One point in colour is that your specimen has

the tops of the elytral carinae yellow, whilst in the type

* Another similarly coloured species has practically no rostrum,

but the only specimen I now have is not in condition to be described,

t I am iinable to find this river on the map.
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they are black." * Mr. Waterhouse replied :
—

" The
specimen you sent is certainly my fuscolineattis."

Hah. N.W. Australia; Tasmania: Hobart; N.S.

Wales : Bulli, Galston, National Park.

Metriorehynchus melaspis, Bourg. {Porrostoma), Ann.
Soc. Ent. Fr., 1889, p. 235.

A specimen (from N.W. Australia) agrees exactly with

the description of this species except that it is much larger

(14 mm. as against a maximum of 9 mm. known to

Bourgeois). But a number of species vary to an even

greater extent than this ; so, till evidence to the contrary

is forthcoming, I shall regard this species as being probably

a large specimen of melaspis.

Hah. Australia.

Metrioerhynchus lateralis, Redt., Reise Novara, II,

p. 100; Wat., Trans. Ent. Soc. Lond., 1877, p. 74, PI.

T, figs. 15-17.

marqinicollis, Macl., Trans. Ent. Soc, N.S. Wales, p.

263.

I have examined the type of marginicollis and it belongs

to the species described by Waterhouse as the lateralis^

of Redtenbacher. Macleay does not mention the rostrum,

but in his type it is long (much as in rhipidi^is). The
species varies considerably in size.

Hah. N.S. Wales : Sydney, Jenolan, Tweed River

;

Queensland : Brisbane.

Metriorrhynchus vittatus, Blackb., T. R. S., S.A., 1886,

p. 258.

A female specimen received from Mr. Blackburn and
bearing a label in his writing " vittatus Blackh." is probably
the female mentioned by him when describing that species.

I can only regard it, however, as one of the numerous
varieties of rufiiKnnis. At the same time, I do not think
that vittatus can possibly belong to that species, as the

antennae of its male are described as strongly flabellate

* In the original description, however, Mr. Blackburn says:—
" In the male before me the elytral costae are scarcely splashed with
orange colour, in the female very distinctly

; probably these colour
characters are variable."

t I have not seen the original description of lateralis.
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aud the rostrum " nearly half again as long as wide."

The prothorax also is described as " a little reddish on the

sides." *

Metriorrhynchus eremitus, Blackb., I. c, 1900, p. 55.

I have typically coloured specimens of this species from
several localities.

Two specimens (sexes) in the National Museum from
Studley Park evidently represent a variety ; they have
the reddish markings of the elytra confined strictly to the

thickened sutural, apical and lateral margins. The pro-

thorax has part of the sides, but not the extreme sides

(which are black) of a dingy red, whilst its apex is black.

Kab. Victoria: Dividing Range, Studley Park, Brighton,

Emerald ; N.S. Wales : Blue Mountains.

brevirostris, Wat. [Porrostoma), Trans. Ent. Soc. Lond.,

1877, p. 74, PI. I, figs. 13-14 ; 111. Typ. Col., p. 44,

PI. XI, fig. 4.

N.W. Australia.

UNIFORMIS, Wat. (Porrostoma), Trans. Ent. Soc. Lond.,

1877, p. 76, PL I, figs. 28-31 ; 111. Typ. Col, p. 45, PI.

XI, fig. 7.

Queensland : Bowen.

APICALIS, Wat. {Porrostoma), Trans. Ent. Soc. Lond.,

1877, p. 77, PL I, figs. 39-44 ; 111. Typ. CoL, p. 46, PI.

XII, fig. 1.

Queensland : Cape York, Port Essington, Endeavour
River.

SCALARIS, Wat. {Porrostoma), Trans. Ent. Soc. Lond.,

1877, p. 79, PL I, figs. 53-56 ; 111. Typ. Col., p. 48, PL
XII, fig. 3.

N.W. Australia.

FALLAX, Wat. (Porrostoina), Trans. Ent. Soc. Lond., 1877,

p. 79, PL I, figs. 57-60 ; IlL Typ. CoL, p. 48, PL XII,

fig. 5.

Queensland : Moreton Bay.

* In the female before me the prothorax is of uniform colour.
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CENTRALIS, Macl., P. L. S., N.S.W., 1887, p. 230.

Queensland : Cairns.

FOLIATUS, Mad, I. c, p. 230.

Queensland : Mossman Kiver,

HiRTiPES, Macl., I. c, p. 231.

Queensland : Mossman River.

FUMOSUS, Macl. {Xylobanus), I. c, p. 231.

Queensland : Cairns.

MINIATICOLLIS, Macl. {Xijlobanus), I. c, p, 232.

Queensland : Barron River.

MEYEiCKi, Blackb., T. R. S., S.A., 1886, p. 258.

W. Australia : King George's Sound.

insignipennis, Blackb., I. c, 1900, p. 52.

Tasmania : Hobart, Mount Wellington.

CLIENS, Blackb., I. c, p. 53.

N.S. Wales : Tweed River.

MENTITOR, Blackb., L c, p. 54.

Victoria: Dividing Ranore.

PARADOXA, Blackb., I c, p. 55.

Victoria : Dividinfj Ran^e.

monticola, Blackb., P. L.S., N.S.W., 1891, p. 526.-

Victoria : Alpine District,

occidentalis, Blackb., /. c, p. 526.

W. Australia : Eyre's Sand Patch.

MARGINIPENNIS, Lea, I. c, 1898, p. 556.

N.S. Wales : Sydney, Blue Mountains, BuUi.

COENOSUS, Lea, /. c, p. 557.

N.S. Wales : Sydney, Galston, Gosford, Blue
Mountains.
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Metriorrhynchus apterus, n. sp. {Fig. 1.)

$ Black ; elytra reddish testaceous.

Rostrum short (distinctly wider than long). Antennae short

(scarcely passing hind coxae), serrate ; 2nd joint unusually distinct,

3rd at least half as long again as 4th ; 4th-10th transverse.

Prothorax strongly transverse, distinctly 7-areolate, side con-

stricted in middle, hind angles acute. Scutellum gradually de-

creasing in width to apex, wliich is rather feebly emarginate.

Elytra short, indirect at base, each sej^arately narrowed towards

apex so that the apices are widely separated ;
quadricostate, the

.interstices with double rows of large transverse rectangular punctures.

Abdomen very large, strongly inflated, passing elytra for more than

half its total length ; 2nd, 3rd and 4th segments each more than

thrice as wide as long. Length 23 mm.

Hah. Queensland: Darling Downs (type in C. French's

collection).

So far as I am aware this is the only apterous species of

the subfamily known from any part of the world. In one

of the two specimens before me the elytra are 6, in the

other 9 mm. long ; in the former each is less than thrice

as long as wide, in the latter each is fully four times as

long as wide. The legs are rather stronger than usual, but

are otherwise normal.

Metriorrhynchus uniseriatus, n. sp.

(^ . Black ; elytra reddish-testaceous.

nostrum very short or absent. Antennae long ; 2nd joint moder-

ately distinct, 3rd slightly longer than 4th, its ramus slightly shorter

than the joint itself, 4th-9th each with the ramus longer than the

joint, in the 10th as long ; 11th as long as greatest length (including

the ramus) of lOtli. Prothorax moderately transverse, distinctly

7-areolate, apex rounded, sides constricted in middle, basal angles

acute and laterally produced. Scutellum feebly depressed, narrowed

,

apex and which is semicircular. Elytra narrow, feebly diminishing

n width from base to apex ; each quadricostate, the interstices with

single series of large transverse punctures separated by distinct and

almost regular ridges. Abdom,en with penultimate segment entire

at apex.

Length 6 mm.

9 . Differs in being larger, antennae shorter stouter and strongly
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serrate only, the 11th joint almost twice the length of 10th ; the

prothorax also is rather less transverse.

Length 8 mm.

Ifab. N.S. Wales : Richmond River (T. G. Sloane and
A. M. Lea).

Readily distinguished from all the similarly coloured

species by the elytral punctures being in single instead of

in double rows. Although no species having similarly

punctured elytra were known to Waterhouse they appear
to be fairly numerous in Australia, as three {insigiiipennis,

paradoxa and mcyricM) were described by Blackburn, one

(miniatieollis) by Macleay, and several are here described.*

I am also acquainted with others which, for various reasons,

are not now described.

In the penultimate segment entire at the apex in the

male, the species differs from all others before me. The
apical segment however is much narrower than in the

female.

MeTRIORRHYNCHUS CANCELLATUS, n. sp.

(J . Black ; suture sides and apex of elytra reddish-testaceous.

Botitrum absent. Antennae passing hind coxae, very strongly

serrate (almost ramose); 2nd joint just visible from the sides, 3rd

considerably larger but scarcely longer than 4th, its produced

portion not as long as the truncated apex, 4th-9th with the pro-

duced portion about half the total length of each. Prothorax dis-

tinctly 7-areolate, rounded in front, constricted in middle, base

slightly produced on each side. Scutellum semicircular at apex.

Elytra narrow, parallel-sided ; each cjuadricostate, the interspaces

with single rows of large transverse or square punctures, separated

by strong transverse ridges. Abdomen with penultimate segment

feebly emarginate at apex.

Length 8 mm.

Hah. Queensland : Brisbane (B. Illidge) ; N.S.
Wales : Blue Mountains {Messrs. Taylor) ; Mount Wilson
{A. S. Olliff).

The remarkable sculpture of the elytra is much as it is

described as being in paradoxa, but the connecting ridges,

though everywhere distinct, are everywhere below the

* M. coenosus, Lea, might also be fairly regarded as having she
punctures in single row^i.
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level of the costae, as can plainly be seen on viewing
the insect along the elytra; the elytra also have both the
suture and the outer margins pallid to the extreme base *

not as in paradoxa the suture black and the outer markings
not continuous to base. Nevertheless it is possible that it

will afterwards have to be placed as a variety of faradooca,

especially as the type of the latter was from a mount-
ainous district and therefore especially liable to melanism.

Metriorrhynchus simplicicornis, n. sp.

$ . Black ; basal three-fifths of elytra reddish-testaceous.

ilearf i^olished. Eyes large. Rostrum absent. Antennae serrate,

passing pallid portion of elytra ; 2nd joint rather distinct, .3rd dis-

tinctly longer than 4th, none of the others transverse. Prothorax

moderately transverse, apex rounded, sides constricted in middle,

posterior angles very acute ; with a strong median areolet continuous

almost to apex, from its middle obscurely connected with each side.

Elytra narrow and ^^^'rallel-sided
;

quadricostate, the interstices

each with a single row of large rectangular punctures, becoming

irregular at base and aj^ex. Abdomen with penultimate segment

widely and semicircularly but not very deeply excised in middle.

Length 6 mm.

ffab. Queensland : Mount Tambourine (type in R.

Illidge's collection).

In appearance closely resembles the following species

(which also has the elytral punctures in single series) but

with antennae serrate only. I am not sure whether
Waterhouse would have regarded the prothorax as 3- or

5-areolate ; if the former it would have been referred to

Stadenus, if the latter, to S^jnchonnus.

Metriorrhynchus ramosus, n. sp. {Fig. 23.)

(^. Black; basal tliree-fifths of elytra reddish-testaceous.

Rostrum absent. Antennae distinctly passing middle of elytra,

strongly Habellate ; 3rd joint not much longer than 4th, its ramus

about once and one half the length of the joint itself, of the others

(except the 10th) the ramus in each is about twice the length of

the joint, 11th about twice the length of 10th. Prothorax

moderately transverse, distinctly 7-areolate, apex rounded, sides

constricted in middle, basal angles acute and laterally jJroduced.

* The pallid markings, except at the apical 5th, are confined

strictly to the thickened suture and margins.
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Scutellum shining, apex semicircular. Elytra narrow, parallel-sided
;

each quadricostate, the interspaces with single rows of very large

transverse punctures, separated by rather strong lidges. Abdomen
with penultimate segment triangularly excised almost to base.

Length 7 mm.

jffah. N.S. Wales: Tweed River (IF. W. Froggatt).

The antennal rami are unusually long for Metrior-

rhynchus as defined by Waterhouse. In colour the species

greatly resembles clientulus, dichrous, togatus, etc., but may
be at once distinguished by the elytral punctures being in

single series.

Metriorrhynchus brisbanensis, n. sp.

^ . Black, basal two-thirds of elytra reddish-testaceous.

Bostrwm very short (fully twice as wide as long). Antennae

passing middle of elytra, very strongly serrate ; 2nd joint moderately

distinct, 3rd distinctly longer than 4th, the outline of the produced

portion of each oblique (with but a slight swelling in the middle)

from the base, the shorter side of each of the 4th-9th joints about

half the length of the longer side, Prothorax feebly transverse,

distinctly 7-areolate, apex rounded, sides constricted in middle, basal

angles acute and laterally produced. Scutellum deeply impressed

in middle, apex semicircular. Elytra long, thin and parallel sided,

each quadricostate, the interspaces with double rows of more or less

round and regular punctures. Ahdovnen with the penultimate

segment equilaterally triangularly excised to its middle.

Length 8-9 mm.

Hob. Queensland : Brisbane {R. Illidge).

The smaller elytral costae separating the rows of punc-
tures are no stronger than the transverse ridges separating

each puncture, and are sometimes inclined to disappear.

In one specimen the sutural punctures appear as a single

row on each side to about the middle (where they become
normal), being separated by oblique ridges without a
trace of the smaller longitudinal costae ; elsewhere they
are very irregular.

From clientulus, cliens and dichrous readily distinguished

by the seven prothoracic areolets ; from the preceding
species by the double rows of elytral punctures. From
togatus by the elytra (of which less of the apex is dark)
being longer and thinner; the medio-basal prothoracic

areolet is also smaller, the carina connecting it with the
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apex shorter and the sides more constricted in the middle;

nevertheless it is very closely allied to togatus, and may
eventually be considered as merely a geographical variety

of that species.

Metriorrhynchus basiflavus, n. sp. {Fig. 82.)

^ . Black ;
prothorax, scutellum, basal fifth of elytra, meso-

sternum, four anterior coxae and base of four anterior femora flavous.

Head shining. Eyes large. Eostruni absent. Antennae serrate

passing middle of elytra, 2nd joint indistinct, 3rd considerably

longer than 4th, none transverse. Prothorax small, transverse, apex

truncate, sides lightly constricted in middle, posterior angles pro-

duced and acute ; 3-areoIate, median areolet rather narrow, a strong

carina (rather more than one-third of the total length) connecting it

with apex. Scutellum semicircularly emarginate at apex. Elytra

narrow, slightly inflated towards apex
;
quadricostate, the 1st (from

the suture) costa much stronger than the others, interstices with

single rows of large, rectangular punctures, becoming irregular

towards apex, but rather larger towards base. Abdomen with penul-

timate segment triangularly excised in middle.

Length 7^ mm.

Hab. Queensland : Barron River, Cairns (Macleay

Museum).

The colour is apparently much like longicornis and
miniaticollis (the latter has also the elytra uniseriately

punctate), but from both it can be readily distinguished by
the triareolate prothorax ; amjyliatvs (Macleay nee Water-
house) has the prothorax quinqueareolate and elytra with

double rows of punctures, but till the sculpture is examined
appears almost exactly the same ; according to Water-
house amjyliatus would belong to Synchonnus and lasi-

flavus to Stadenus.

Metriorrhynchus constricticollis, n. sp. {Figs. 24,

83, 164.)

$ . Black ; basal half of elytra (except the suture and a sub-

triangular space about scutellum) flavous.

Rostrum wqyj short. Antennae stout, passing middle of elytra,

joints wide and feebly serrated, 3rd slightly longer and wider than

4th, the others to 10th gradually decreasing in size. Prothorax

moderately transverse ; 3-areolate, apex not much narrower than

base and slightly constricted in middle, sides strongly constricted.
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basal angles acute and laterally produced. Scutellum shining,

depressed, almost parallel-sided to apex, which is semicircularly

emarginate. Elytra narrow, parallel-sided ; each quadricostate,

the interspaces with single rows of large rectangular punctures,

separated by distinct ridges. Abdomen with the penultimate seg-

ment widely and subtriangularly excised.

Length 6 mm.

J£ab. W. Australia : Mount Barker,

In size, colour and general appearance strongly resembles

meyricki (also from Western Australia, and with the elytral

punctures in single series), but at once distinguished by
the prothorax being distinctly divided into three areolets

instead of into seven. The elytral punctures are usually

transverse but are sometimes distinctly longer than wide,

those of the two sutural rows are, as a rule, larger than the

others. The median areolet of the prothorax is narrowly

open posteriorly and terminates about one-third from the

apex, with which it is connected by a narrow shining

carina.

Metriorrhynchus obscuripennis, n. sp.

^ . Black ; elytra dark reddish-brown, the sides and suture some-

what paler.

Rontrum very short. Antennae passing middle of elytra ; 2nd

joint moderately distinct, 3rd no longer than 4tli, its ramus (as also

that of 10th) slightly shorter than the joint itself, of the others

mostly longer than the supporting joint. Prothorax moderately

transverse ; 5-areolate, the costae connecting the median areolet with

the sides rather indistinct ; anterior angles rounded, apex slightly

produced and notched in middle, sides constricted in middle but

basal fourth almost parallel-sided, posterior angles subacute but not

laterally produced. Scutellum diminishing in width to apex, which

is rather deeply emarginate. Elytra narrow, parallel sided ; each

quadricostate, the interspaces with double rows of large irregular

punctures, the transverse and longitudinal ridges separating the

punctures often indistinct. Abdomen with the penultimate segment

triangularly excised.

Length 13 mm.

Hah. Tasmania : Hobart.

In appearance somewhat like various forms of Triclialits

discoideus, but the prothorax 5-areolate, sutural costa not
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trifurcate at base, etc. It would probably have been
referred to Stadenus by Mr. Waterhouse ; from his in-

quioiulus it differs in the colour of the elytra, the pro-

thorax more transverse and angular and notched in the

middle of the apex ; elytral punctures less regular, etc.

Metriorrhynchus triareolatus, n, sp. {Figs. 84, 162,

163.)

(J . Black ; elytra partly reddish-testaceous.

Head shining. Eostrum almost absent. Antennae strongly serrate
;

end joint moderately distinct, 3rd slightly longer than 4th. Protharax

moderately tranverse, apex feebly emarginate in middle, sides feebly

constricted in middle, all the angles strongly rounded ; 3-areolate,

the middle areolet continuous from base almost to apex. Scutellum

larger than usual, apex semicircular. Elytra feebly increasing in

width to ajiex
;
quadricostate, the interstices with double rows of

subquadrate punctures, the ridges separating the punctures rather

feebly elevated. Abdomen with penultimate segment narrowly and

deeply excised.

Length 8J mm,
9 . Differs in being larger, elytra less parallel, abdomen simple, etc.

Hob. W. Australia : Vasse {A. M. Lea) ; King George's

Sound (Australian Museum).

Although the antennae in all the specimens before me
are damaged (in one male only five joints are left, in

another male and in a female only one joint of each is

left), I have described this species on account of its strong

resemblance to meyricki and constricticollis (both from W.
Australia) which yet are so differently sculptured as to

render them easily separable, Nigrovittatus (from New
South Wales) is very similarly coloured and also has the

prothorax triareolate but the posterior angles are very

decidedly acute ; in the present species also the elytra

are glabrous, shining, and with the costae rather widely

separated, whilst in that species the elytra are pubescent,

opaque, and with the costae much closer together. The
black portion of the elytra is moderately wider at the base,

is narrowed at the basal third and then dilates so as to

cover the whole of the apical fourth.

Metriorrhynchus nigrovittatus, n. sp. {Fig. 161.)

$ . Black ; elytra testaceous but with a broad black sutural stripe ;

which widens posteriorly.
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Rostrum absent. Antennae moderately serrate, passing middle of

elytra ; 2nd joint unusually distinct, 3rd about twice as long as wide

and longer than 4th, the others to 10th gradually decreasing in size.

Prothorax feebly transverse ; 3-areolate, apex regularly rounded,

sides very feebly constructed in middle, basal angles acute and some-

what obliquely produced. Scutelhim feebly depressed, parallel-sided,

apes semicircular. Elytra narrow, parallel-sided ; each quadricostate,

the 2nd and 4th (from suture) much more distinct than the others,

the interspaces with very irregular double (in many places appearing

single) rows of punctures.

Length 7-8 mm.

Kah. New South Wales : 'Blue Mountains (Macleay
Museum, U. Ferguson, and H. J. Carter).

The sutural stripe is enclosed between the second costae

for about one-half of its length, it then dilates so that at

the apex the entire surface is covered by it. The median
prothoracic areolet is large, continuous to base and apex,

and widest in middle, in each side of which there is a

short cariniform spur, which if continued to the sides

would cause the prothorax to appear 5-areolate. The
punctures are very irregular and are frequently conjoined,

both longitudinally and transversely, so that in some parts

there appear to be but six rows on each elytron (the two
outer rows being apparently always distinct). The smaller

longitudinal ridges are altogether absent in places, so that

the 1st and 3rd costae being less distinct than the 2nd
and 4th each elytron appears almost as if only bicostate.

The type is in the Macleay Museum.

Metriorrhynchus moerens, n. sp.

(J. Black.

Rostrum long (scarcely shorter than the prothorax), shining, finely

punctate at open, more noticeably towards base. Antennae stout,

just passing hind coxae ; 2nd joint invisible from above, 3rd consider-

ably longer than 4th, its ramus about two-fifths of its total length,

4th-9th each with the ramus about half of its total length. Prothorax

distinctly 7-areolate; apex much narrower than base, basal angles

acute and laterally produced. Scutellum transverse, apex semi-

circular. Elytra each with four distinct costae, the interstices with

almost regular double rows of transverse punctures. Abdomen with

penultimate segment incised almost to base.

Length 12 mm.
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9 . Differs in being larger than the male, the rostrum longer and

thinner, antennae rather shorter and strongly serrate only.

Length 14-15 mm.

Hcib. Tasmania: Bruni Island {A. M. Lea), Hobart
{H. J. Carter).

A male from the Huon River has the 3rd joint longer

than the type, with its ramus shorter and nearer the

parallel to the joint itself. A similar variation is common
in rhipidius. In fact, practically the only really distinct

feature separating this species and rhipidius is the colour

of the elytra.

From the other black Tasmanian species it can be dis-

tinguished by the length of its rostrum (as against atratus),

and by the double series of punctures on the elytra (as

against insignipiennis). It would be a Porrostoma according

to Mr. Waterhouse. The specimens from Bruni Island

were taken on Lcptospcrmuvi blossoms.

Metriorrhynchus disconiger, n. sp. {Fig. 160.)

(J . Black ; elytra partly reddisli-testaceous.

Head moderately shining. Rostrum long (about twice the length

of basal joint of antennae), but fairly stout. Antennae extending to

middle of elytra, pectinate ; 2nd joint indistinct, 3rd distinctly longer

than 4th, its ramus not half its total length, 4th-8th each with the

ramus half the total length, of 9th shorter, of 10th still shorter.

Prothorax feebly transverse, apex rounded, sides feebly constricted in

middle, posterior angles subacute ; distinctly 7-areolate. Sc\dellum,

rather feebly emarginate at apex. Elytra rather less narrow than

usual
;
quadricostate, the interstices with irregular double rows of

punctures, becoming more regular and almost rectangular towards

base.

Length 11 mm.

9 . Differs in being larger, prothorax and elytra rather wider,

antennae shorter, strongly serrate only, and with the 4th-9th joints

transverse.

Jfah. Victoria (type $ in Macleay Museum, type $ in

C. French's collection).

The black portion of the elytra is narrowest at the base,

gradually dilated towards and widest at a little beyond the

middle, and then contracted and terminated (with a rounded
outline) at about one-seventh from the apex in the male,

at about one-sixth in the female ; at its widest it almost
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touches the outer of the four discal costae. In both the

specimens before me the scuteHum has the appearance
of being feebly longitudinally ribbed, but this may be
accidental. In the male the abdomen is missing,

Metriorrhynchus ordinarius, n. sp.

(J. Black; sides of prothorax, sides and apical fifth of elytra

reddish-testaceous.

Head moderately shining. Rostrum long, thin, and shining.

Antennae long (extending to about one-fourth from apex of elytra),

strongly serrate ; 2nd joint indistinct, 3rd about twice as long as

wide and distinctly longer than 4th, 6th-10th subtriangular.

Prothorax feebly transverse, base rnuch wider than apex, posterior

angles produced but rounded, sides constricted in middle ; 7-areolate,

but the ridges bounding the areolets not very distinct. Scutellum

diminishing in width to apex, which is semicircularly emarginate.

Elytra narrow, parallel-sided
;

quadricostate, tlie interstices with

somewhat irregular double rows of punctures, the ridges separating

the punctures rather feeble' except towards base, where the longi-

tudinal ones are almost as stout as the costae. Abdomen with the

penultimate segment deeply excised.

Length 10| mm.
9 . Differs in being slightly wider, the antennae shorter and

wider and the abdomen simple.

Hab. Victoria : Monbulk, Studley Park, Qippsland.

The pale margins of the elytra are very narrow at the

basal two-thirds, but then dilate so as to cover the whole
of the apical fifth, the black portion consequently is some-
what triangularly advanced along the suture. In colour

it appears to resemble monticola, but its rostrum is fully

thrice the length of the basal joint of the antennae. It

would be a Porrostoma according to Waterhouse.

Metriorrhynchus batesi, n. sp.

p. Black ; basal three-fifths of elytra of a dark brownish-red.

Rostrum absent. Antennae stout, strongly serrate, extending to

about middle of elytra ; 2nd joint unusually distinct, 3rd distinctly

longer than 4th. Prothorax transverse ; distinctly 7-areolate, apex

produced and slightly notched in middle, sides not constricted in

middle, base deeply bisinuate and with a distinct median notch, basal

angles rounded off but rectangular. Scutellum rather narrow and
notched at apex. Elytra long, parallel-sided ; each quadricostate, the

TRANS. ENT. SOC. LOND. 1909.—PART I. (MAY) G
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interspaces with regular double rows of fairly large tro,nsverse punc-

tures, separated by distinct ridges, the longitudinal ridges separat-

ing the punctures at base fully as distinct as the regular costae, but

beconiing smaller (although still regular and distinct) from about

the basal fourth.

Length 14 mm.

Hah. N.S. Wales : Tweed R {W. W. Froggatt).

A very distinct species. Mr. Froggatt sent with this

species a specimen which resembles it in size, colour and
general appearance to a remarkable extent, and yet it

belongs to the Oedemeridae. As a description may be of

interest, this is appended as a footnote.*

Metriorrhynchus simsoni, n. sp.

^ Black ; shoulders and tips of elytra reddish-testaceous.

i^os^nimalmost absent. Antennae passing hind coxae, very strongly

serrate but not ramose ; 2nd joint indistinct even from the sides,

3rd joint perceptibly longer than 4th. Prothorax distinctly 7-areo-

late ; not much wider than long, base not much wider than apex

and almost right angled, middle constricted. Scutellum, transverse,

apex semicircuiar. Elytra each quadricostate ; the insterstices with

* PSEUDOLYCHUS WALLACEI, n. Sp.

Black ; basal three-fifths of elytra of a dark brownish-red Clothed

with short pubescence varying from greyish to black ; each of the

abdominal segments tipped with very distinct white pubescence.

Head with small concealed punctures. Antennae broad, extend-

ing to basal third of elytra ; 1st joint as long as eye and much
shorter, 3rd-10th strongly serrate, gradually decreasing in length

and width, 11th thinner and longer than 10th. Frothorax slightly

transverse, apex rounded, base slightly bilobed, sides feebly incurved

to middle, disc with obtuse subtubercular elevations. Scidellum

longer than wide. Elytra considerably wider and about six times

longer than prothorax ; sides and suture thickened and the disc of

each with three distinct costae, interspaces more or less convex and
with dense partially concealed punctures. Legs long ; basal joint of

hind tarsi longer than the rest combined, of the front tarsi almost

as long as the three following combined, of the middle tarsi much
shorter ; claws obtusely lobed at base.

Length 14 mm.
Hah. N.S.Wales: Richmond River (TF. W. Froggatt).

Readily distinguished from haemorrJwldalis and the allied species

by the four apical joints of antennae not becoming suddenly narrower

than the others. The prothorax lias altogether ten subtubercular

elevations; of these a moderately long one is on each side of the

median line, two (irregular and partly conjoined) are on each side of

the base and two (very indistinct) on each side of the apex.
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irregular double series of punctures ; from most directions (except

towards base and apes) appearing uniseriately punctate. Abdomen

with penultimate segment triangularly excised to base.

Length 11 mm.

Hah. Tasmania (type in Aug. Simson's collection).

The figure of Eros jpraefectus, given by Waterhouse,*

will give a very good idea of the general appearance of

this species, although in that species the elytra are not

tipped with red. The antennae are sufficient to distin-

guish it from rufipcnnis and all the varieties of that species.

The elytra when viewed directly from above appear to be

without the fine intermediate ridges (and therefore as

uniseriately punctate) but these (or parts of them) are

sufficiently distinct from the side.

Metriorrhynchus gracilis, n. sp.

(J. Of a sooty-brown colour; prothorax, scutellum, elytra (except

an oblique space on each side of apex), coxae, and base of all the

femora fiavous.

Head shining. Eyes large. Rostrum absent. Antennae long,

fiabellate ; 2nd joint distinct, 3rd slightly longer than 4th, its

ramus (as also that of 10th) about half its total length, 4th-9th each

with the ramus distinctly more than half its total length. Prothorax

subquadrate, apex produced and rounded in the middle, no narrower

than base, anterior angles feebly obtuse, posterior feebly acute, sides

feebly constricted in middle, base trisinuate ; 7-areolate, the median

areolet small, narrow and confined to basal half, the four front ones

very feebly defined ; apical half rather coarsely punctate. Scutellum

feebly increasing in width to apex, which is semicircularly emar-

ginate. Elytra long thin and parallel-sided
;
quadricostate, the in-

sterstices with regular (irregular towards apex) rows of rather small,

rectangular punctures. Abdomen with penultimate segment widely

excised almost to base.

Length 9 mm.

Hah. Queensland : Endeavour River (type in Macleay
Museum).

Differs from the description of miniatus in having the

apex of the elytra dark and the median prothoracic areolet

confined to the basal half, with all of the anterior ones very

ill defined ; apparently also in the colour of the legs. It

* 111. Typ. Col., Plate IX, fig. 6.

G 2
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seems fairly close to posticalis but with less of the elytra

dark and prothoracic sculpture different. It is like testa-

ceicollis in having the median areolet confined to the basal

half, but is otherwise very different. Although the majority
of the elytral punctures are really rectangular many of

them appear to be almost circular till closely examined.
This species would be a Cladophorus according to Water-
house.

Meteiorrhynchus costicollis, n. sp. (Fig. 85.)

^ . Black or dark brown; prothorax and scutellum reddish flavous.

Rostrum practically absent. Antennae moderately long, strongly

ramose ; ramus of 3rd joint the length of the joint itself, of each of

the 4th-10th joints distinctly longer. Prothorax rather strongly

transverse, sides incurved to middle ; 7-areolate, the median areolets

rather smaller than the lateral, but all four with distinct punctures,

medio-basal areolet narrow and continuous to apical third ; all the

costae strongly defined. Scutellura triangularly excised at apex.

Elytra long thin and parallel-sided, each with double rows ot

small almost regular punctures, the costae separating which, how-

ever, are distinct only on the basal two-thirds.

Length 6 mm.

Hah. Queensland : Cairns (type in Macleay Museum).

The portion of the elytra covered by the prothorax is also

pale. Owing to the irregular contraction of the abdomen
I have not been able to satisfy myself as to the exact

shape of the penultimate segment in either of the two
specimens before me. For a short special table dealing

with this, the two following and several other species see

notes under testaccicoUis.

Metriorrhynchus diminutivus, n. sp.

^. Blackish-brown, parts of three basal joints of antennae and

parts of legs obscurely jjaler; prothorax, scutellum, muzzle, tro-

chanters, base of femora, and four front coxae more or less flavous.

Rostrum practically absent. Antennae long and thin, joints some-

what serrate and none transverse. Prothorax moderately transverse,

sides strongly incurved to middle, and apexbilobed, hind angles acute ;

7-areolate, costae separating the four frontal areolets (except the

median costa which is very distinct) short and not well defined

;

apex densely punctuate. Scutellum rather widely emarginate. Elytra

long, slightly dilated posteriorly, with single series of large more or
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less rectangular punctures. Penultimate segment of abdomen
triangularly excised.

Length 5 mm.

Hah. Queensland : Cairns (type in Macleay Museum).

On the basal third of the elytra the third row of punc-
tures becomes double owing to a short costa, but else-

where, even towards the apex, there is not the least trace

of gemination.

Metriorrhynchus atricornis, n. sp.

p. Black
;

prothorax, scutellum, trochanters and four anterior

coxae flavous.

Rostrum, practically absent. Antennae long, strongly serrate, none

of the joints transverse. Prothorax strongly transverse, apex pro-

duced in middle, sides incurved to middle, front angles obtuse, hind

very acute ; 3-areolate, median areolet continuous or almost con-

tinuous to apex, a short costa on each side of its middle. Elytra

long, thin, and subparallel ; with double rows of small, somewhat

irregular punctures ; the second strong costa much more distinct

than the others except towards the base.

Length 7-8 mm.

Hah. Queensland : Cairns (type in Macleay Museum).

The prothorax at first appears to be S-areolate, and I

have so described it, but on close inspection there is seen

to be a short carina on each side of the median areolet,

this latter in three specimens is continuous to both base

and apex, but in two others is terminated before the apex.

In two of them the scutellum is infuscate at tip. I have
described the females as the only male* I have seen has
lost both its antennae, but as those of the female are un-
usually long for that sex, I do not think that in the male
the joints are flabellate.

Metriorrhynchus militaris, n. sp, {Fig. 86.)

(J . Black, sides of prothorax, sides and suture of elytra and
rostrum (except labrum) reddish.

Rostrum very short. Antennae long, rather strongly serrate, none

of the joints transverse. Prothorax slightly longer than wide, apex

rounded, sides very feebly incurved to middle ; front angles strongly

* The penultimate segment of its abdomen is triangularly excised

to the base.
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obtuse, the hind almost acute ; 7-areolate ; the frontal half strongly-

punctate. Elytra long, thin and parallel-sided ; with double rows

of small round punctures, regular except towards apex ; the iouv

strong costae on each very well defined, though not very stout.

Penultimate segment of abdomen subtriangularly excised.

Length 7J mm.

Hah. N.S. Wales : Mount Wilson {A. S. Olliff, January,

1889).

The reddish markings of the elytra are very narrow and
in the suture are terminated before the base. On one
specimen the front margin of the prothorax is thickened

and with a regular row of punctures on its upturned edge.

In appearance it is close to cancellatus and some of the

varieties of rujipcnnis but has the' side of the prothorax

pale. Of the other species having these sides pale and
the disc 7-areolate it differs from cacnosus by the elytral

punctures being in double series ; from lateralis, ordinarius

arid fuscolincatibs by its very short rostrum ; from eremita

by the shape of its antennal joints ; but it differs from
eremita and the four previously named species by its very

narrow form, long and almost parallel-sided prothorax

with large punctures in front. In general appearance it

is fairly close to nargini/£ic7inisy but its elytral punctures

are (except near apex) quite regular and the rostrum

pallid ; monticola has the prothorax transverse and the

dark portion of elytra " of a width to include two costae."

Metrioerhynchus variipennis, n. sp. (Fiff. 87.)

(^ . Black, sides of prothorax, sides and suture of elytra reddish.

Rostrum long (almost twice the length of basal joint of antennae.

Antennae long, strongly serrate, none of the joints transverse.

Prothorax transverse, apex slightly produced, basal half much wider

than apical half—being rather suddenly dilated at the middle

;

7-areolate, costae distinct ; sides and apex with distinct punctures.

Elytra long, moderately thin, with double rows of more or less

angular punctures ; the four strong costae on each well defined

throughout and all equal at base, but not posteriorly. Penultimate

segment of abdomen deeply and narrowly excised, the incision

rounded towards its end and wider there than at its entrance.

Length 11-14 mm.

Hah. N.S. Wales: Bulli (H. J. Carter and A. M.
Lea), Belmore {Messrs. Taylor).
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In the female the antennal joints are simply rounded on
their inner edges, but in the male the 3rd-9th joints are

slightly produced at the tip, so as to appear subpectinate.

In all the specimens before me the elytra when in position

do not touch except at their tips and near the base ; this,

however, is quite a common feature in the genus. The red-

dish margins of the prothorax occupy about half its sur-

face. Some specimens have the elytra entirely dark

except for the sutural and external costae and a space at

the open ; in others the reddish markings are continued

along the costae ; some specimens have the elytra entirely

reddish except for a slight infuscation about the scutellum,

whilst others have the disc of each (including the costae or

not) longitudinally infuscate. In some specimens the outer

edge of the third joint is obscurely reddish.

In general appearance much like fuscolineatus (laetus—
also from BuUi) and with almost parallel variation of the

elytra, but at once distinguished by the long rostrum (in

the types of laetus the rostrum of the male is described as
" brevi " and of the female "multo minus brevi"). The
prothorax is also of different shape. Of the other species

having the prothorax 7-areolate and its sides pallid it

differs from lateralis by the slightly shorter rostrum and
considerably shorter antennae ; from ordinarius by the pale

suture, shorter antennae and wider rostrum, tnonticola is

said to have a short rostrum and the elytral markings are

different. The dark form in appearance is much closer to

eremita than to any other species, but the rostrum is much
longer than in that species.

Metriorrhynchus heterodoxus, n. sp. (Figs. 25, 88.)

^ . Blackish ; sides of elytra reddish.

Head rather less concave than usual. Rostrum almost absent.

Antennae stout, extending to middle of elytra ; 1st joint as long as

wide, and almost concealed, 3rd scarcely half the length of 4th,

4th slightly shorter and stouter than 5th, 6th-10th gradually

decreasing in width; 11th slightly longer than 5th. Prothorax

rather strongly transverse, apex bilobed. sides not incurved to

middle, hind angles almost rectangular ; 5-areolate, median areolet

unusually large, narrowly open in front, its apical half twice as

large as its basal, from each side of its middle a curved carina con-

necting it with the sides, a shorter and less distinct carina on each

side near its base. Scutellihm convex, triangularly notched. Elytra
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much wider than usual and considerably wider than prothorax,

each with but four continuous costae ; these although strong are in

places encroached upon by punctures
;
punctures large, usually

rectangular and in single series ; but in places (especially towards

base and apex), subgeminate in arrangement, the transverse ridges

separating them sometimes Y-shaped. Penultimate segment of

abdomen triangularly excised.

Length 8-9 mm.

Hah. N.S. Wales : Blue Mountains (type in Macleay

Museum).

Mr. Waterhouse would probably have proposed a special

genus for the reception of this species, as the sculpture

of the prothorax and elytra, convex scutellum, stout and
unusually short 8rd joint of antennae are strongly at

variance with the other members of the allied genera.

The reddish margins of the elytra are comparatively wide,

and are very slightly dilated at the base and apex. At
the apex they are continued up the suture for a short

distance.

Metriorrhynchus RUFIROSTRIS, n. sp.

5 . Blackish
;
parts of head and of rostrum, edge of third joint of

antennae, prothorax, scutellnm, elytra and front trochanters reddish-

tiavous.

Bostrum robust, somewhat longer than broad. Antennae moderately

long ; 3rd joint much longer than 4th, 4th-5th feebly, 6th-10th

strongly serrate, 5th-7th feebly transverse. Prothorax lightly trans-

verse, apex produced in middle, base rather suddenly and angularly,

but not very greatly dilated, front angles widely obtuse, hind angles

almost rectangular ; 7-areolate, all the costae well defined and con-

tinuous, median areolet narrow and terminated at apical third.

Elytra long, thin and parallel-sided, with double rows of more or

less regular, and angular punctures ; larger costae well defined but

at base not much more distinct than the smaller ones.

Length 13 mm.

Hah. Queensland: Somerset (C. Fre^ich).

The shorter and differently coloured rostrum (which in

length—excluding the labrum—is exactly equal to the

first joint of antennae) readily distinguishes from textilis,

uniformis and nigri'pes. The rostrum is longer than in

elongatus and the third joint of antennae is different. The
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sculpture of the elytra is much as in many of the larger

females of rhijndius.

Metriorrhynchus opacus, n. sp.

$ Deep black.

Rostrum very short. Antennae rather long, 3rcl joint once and

one half as long as wide and distinctly longer than 4th, the succeed-

ing ones feebly produced internally.* Prothorax lightly transverse,

apex slightly produced, hind angles produced ; disc 7-areolate.

Elytra long and thin, quadricostate, the interstices with double rows

of rather smalh regular punctures.

Length 10| mm.

Ifah. Queensland : Cairns (K Allen),

In general appearance close to atratus but narrower, the

elytra entirely opaque and with much smaller and more
regular punctures, the antennal joints are differently

formed, the prothorax is much less constricted at its

middle and its medio-apical areolets are larger. From
the description f of fwmostts it differs in its larger size,

deep black colour and produced hind angles of prothorax.

The elytra are entirely without gloss and their punctures
are small, regular, and rounded, except towards the base
where they become angular and transverse ; the first costa

is stronger than the second towards the base, but weaker
towards the apex.

Metriorrhynchus tibialis, n. sp. {Figs. 110, 111.)

$. Black; prothorax (a large subcircular basal spot infuscate)

and basal two-thirds of elytra reddish-testaceous.

Rostrum very short. Antennae rather short and wide, strongly

serrated. Prothorax very feebly transverse, apex produced, sides

rather strongly constricted in middle ; disc 7-areolate, all the costae

sharply defined. Elytra long and thin
;
quadricostate, the inter-

stices with double rows of rather small punctures, becoming very

irregular in places. Penultimate segment of abdomen narrowly

excised to base. Hind tibiae with a strong, blunt, sublaminate,

inner projection just beyond the middle.

Length 65 mm.

Hah. Queensland : Cairns (JS. Allen).

* In the type three joints of the antennae are missing.

t The specimen described was received after I had examined the
type oi fumosus.
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The hind tibiae * at once distinguish from all previously

described species, in general appearance it is something

like Trichahis nuhicollis. The dark j^ortion of the pro-

thorax, though alike in both specimens before me, appears

to be of the nature of a stain only, on the elytra the dark

portion is slightly advanced on the suture.

Genus Trichalus, f Wat., Trans. Ent. Soc. Lond., 1877,

p. 82 ; 1878, p. 103 ; 111. Typ. Col, p. 67 ; Blackb.,

T. R. S., S.A., 1894, p. 208; 1900, p. 51; Lea, P. L. S..

N.S.W,, 1898, p. 556.

Xantheros, Fairra., Journ. Mus. Godeffr., 1879, p. 99.

This subgenus oi Metriorrhynchus is readily distinguished

by the prothorax having a single discoidal lanceolate

areolet J and the sutural costa of elytra trifurcate at base.§

As pointed out by Blackburn there is nothing to dis-

tinguish Xantheros from it ; there certainly is not in the

two species described by Fairmaire, with which I am
acquainted.

I am acquainted with all tlie Australian and Tasmanian
species except the following :

—

Serraticornis, Fab. This must be very close to sulcatus.

Ochrcatus, Fairm. This should be distinct on account of

its black prothorax and black apex of elytra.

The others may be tabulated as follows :

—

A. Discal areolet of prothorax double . . . iiisignis, Lea.

AA. Discal areolet single.

B. Sutural costa bifurcate at base .... bifurcatus, n. sp.

BB. Sutural costa trifurcate.

C. Entirely black ater, Macl.

CC. Not entirely black.

D. Prothorax black.

a. Elytra entirely pallid .... seinkostatus, Blackb.

aa. Elytra more or less infuscate in

places dincoideus, Er.

aaa. Elytra pallid at apex .... fnnereus, Blackb.

* The projections, however, are probably confined to the males.

f I have examined the type of Calopteron amplipennis, Macl., from
New Guinea ; it is quite an ordinary Trichahis with the subsutural
costa trifurcate and prothorax triareolate.

X Except in itisigids.

§ Except in bifurcatus.
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DD. Prothorax partly or entirely pallid.

E. Antennae flabellate in the male.

b. More than half of elytra black

.

hh. Less than half of elytra black.

EE. Antennae not flabellate in the

male.

F. Elytra black except at extreme

FF. Elytra black except at apex .

FFF. Elytra black at base and

apex

FFFF. Elytra more or less infus-

cate along disc....
FFFFF. Elytra black at apex, or

entirely pallid.

G. Curvature of sides of pro-

thorax not interrupted in

middle

GG. Curvature interrupted.

H. Apex of prothorax not

notched in middle. .

HH. Apex of prothorax

notched in middle.

I. Disc of prothorax more

or less dark ....
II. Prothorax entirely

pallid.

J. Sterna pallid . . .

JJ. Sterna dark.

K. Posterior angles of

prothorax moder-

ately acute. . .

KK. Posterior angles

very acute , .

semidtratus, n. sp.

fiahdlicorids, n. sp.

atripennis, Macl.

apiciflavus, n. sp.

angulicolUs, Fairm.

ampliahis, Wat.

griJjUthi, n. sp.

flavopictus, Wat.

mtbicollis, Fairm.

sulcatus, Wat.

angustulus, Macl.

froggatti, Macl.

Teichalus ampliatus, Wat,, Trans. Ent, Soc, Lond.,

1877, p. 83, PI, II, figs. 97-101 ; 111. Typ, Col, p, 67, PI,

XVI, figs. 7-7a ; Blackb., T.R.S., S.A., 1900, p, 52.*

auritus, Lea, P. L. S., N.S.W,, 1893, p. 600,

distindus, Lea, /. c, p. 602.

* Mr, Blackburn thought it possible that this species was also

ochraceus, Dalm. ; but I can quite agree with a previous note of his

in which he states that it is not even possible to place ochraceus
generically.
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This species varies considerably in size and markings.

The prothorax is sometimes pallid across the entire apex,

but usually the black is continuous to the extreme apex,

sometimes but very narrowly so, however. Sometimes the

elytra are entirely pallid except for a slight longitudinal

infuscation ; sometimes there is a distinct longitudinal

black patch, which affects the costae or not. Waterhouse
gives the size as from 4^- to G lines, the specimens before

me range from 4j to 7 lines. Both of the figures (97 in

Trans. Ent. Soc. and 7 in 111. Typ. Col.), given of the

prothorax are somewhat misleading.

I regret to state that I have re-described the species

under two separate names

—

distindus * and aurihos ; of

these auritus may be regarded as representing the small

form common in northern New South Wales and Queens-

land, distindus at first really appears to be distinct, the

elytral costae being less sharply contrasted in thickness to

the normal form f ; the median costa of the basal trident

is hardly more distinct than the lateral ones, not (as in the

normal form) the only really distinct one of the three

;

whilst the punctures are more regular, transverse and
sharply defined. I am convinced now however that it is

deserving of varietal rank at most.

Hub. Queensland : Moreton Bay, Brisbane, Mount
Tambourine ; N.S. Wales : Tweed, Richmond and Clarence

Rivers, Tenterfield, Dalmorton, Newcastle, National Park,

Sydney, Galston ; Victoria.

Trichalus sulcatus, Wat., Trans. Ent. Soc. Loud., 1877,

p. S3, Pi. II, figs. 102-105 ; 111 Typ. Col, p. 68, PI. XVI,
fig. 8.

A specimen from Bowen in Mr. Simson's collection

agrees with the description of this species except that the

femora are tipped with black; it agrees also with the

figures given except that of the prothorax (101) in Trans.

Ent. Soc, but this was evidently wrong.J as the median
areolet appears as terminating a considerable distance from

the apex, whereas the prothorax is described as having "a
longitudinal impression reaching nearly from the base to

the apex."

* Already commented upon by Mr. Blackburn.

t Mr. Blackburn relied on a somewhat similar character in one of

his species.

J In the later figure it is correctly drawn.



Australian and Tasmanian Malacodermidae. 93

Two specimens from Somerset agree with the one from

Bowen except in having the median areolet of the prothorax

slightly wider and the second elytral costa greatly thickened

and elevated at the place where it is not parallel with the

suture—much more so than in any other species I have

seen ; but I cannot regard the two forms as belonging to

more than one species.

Thinking it possible that sulcatus was possibly a synonym
or a variety of serraticornis, I wrote to Mr. Waterhouse for

his opinion, he replied as follows :

—
" Trichahts sulcatus and

T. serraticornis are quite distinct and my figures are fairly

good. We have both sexes of T. sulcatiis. T. serraticornis

is a smaller insect, and has a more punctuated thorax. I

have only seen the type, which is in poor condition and
has lost apex of elytra."

Hah. Queensland : Brisbane, Port Essington, Bowen,
MacKay, Somerset.

Trichalus FLAVOPICTUS, Wat., Trans. Ent. Soc. Lond.,

1877, p. 82, PI. II, figs. 92-96 ; 1878, p. 103 ; 111. Typ. Col.,

p. 67, PI. XVI, fig. 11.

There are five specimens from N.W.Australia before me
which I believe represent a variety of this species, as two
females agree exactly in all details of sculpture with a

typical specimen from MacKay, whilst the others (males)

agree with Waterhouse's description of the male. All five

specimens have the discal areolet unclouded and fully half

of the femora pallid (not almost only the extreme apex),

four of them have the scutellum entirely pallid. The
females have the undersurface entirely pallid except that

in one of them the four basal segments of the abdomen
have an infuscate median blotch ; the males have the

sterna pallid, in two of them the abdomen (except at the

tip) is entirely black, whilst in the third it is dark only

along the middle.

Hah. Queensland: Bowen, Mackay; N.W. Australia.

Trichalus ater, Macl. {Xylolanus), P.L.S., N.S.W.,

1887, p. 233.

Two co-types of this species are before me ; the species

is certainly a Trichahis, having the sutural costa inter-

rupted and irregular at base, the second from the suture
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not parallel with the suture on its basal 5th, and the

prothorax with a single well-defined and central areolet.

Hah. Queensland : Barron River, Kuranda.

Trichalus froggatti, Macl. (Xylohanus), I. c, p. 233.

A co-type of the species is before me ; it is certainly a

Trichalus, although Macleay referred it to Xylohanus, and

stated that it was possibly a Bulenides. The tip of the

elytra in all the specimens 1 have seen is slightly stained

black.

Hah. Queensland : Cairns,

Trichalus atripennis, Macl. {Xylobanus), I. c, p, 234.

I have examined the type of this species ; it is a typical

Trichalus, the sutural costa being trifurcate at base (although

only the median arm is distinct), and the prothorax with a

single discoidal areolet. Macleay describes the 3rd joint

of the antennae as slightly larger tiian the 4th, apparently

having overlooked the true 2nd joint ; the true 3rd joint

is really a little shorter than the 4th, but the 4th is slightly

larger than the 5th. The portion of the elytra concealed

by the prothorax is pallid as well as the prothorax itself.

Hah. Queensland : Barron River, Kuranda.

Trichalus angustulus, Macl. /. c, p. 235.

A specimen (probably from the vicinity of Cairns) before

me agrees with the description of this species except that

it is slightly larger (4 lines), and that the extreme apex

(and sides near apex) of elytra, are slightly infuscate. Mr.

Masters informs me that in the type the apex is not

infuscate, but this is probably a character subject to varia-

tion. In appearance it is very close to froggatti, but it has

the prothorax considerably less narrowed in the middle

and the posterior angles much less acute ; features at once

noticed when specimens of the two species are placed side

by side.

Hab. Queensland : Barron River.

Trichalus angulicollis, Fairm. {Xantheros),^et. Nouv.
Ent., 1877, II, p. 167 ; Journ. Mus. Godeff., 1879, p. 100.

A specimen, in Mr. Simson's collection from Bowen,
differs from the type in being slightly larger (9| as against
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8| mm.). Another from Thursday Island, in the Macleay
Museum, has the prothorax entirely pallid. The species is

a typical Trichalus.

Hah. Queensland: Brisbane, Bowen, Port Denison,

Thursday Island.

Trichalus semicostatus, Blackb. {Metriorrhynchus),

P. L. S., N.S.W., 1891, p. 525 ; T. K S., S.A., 1900, p. 51.

Baymondi, Lea, P. L. S., N.S.W., 1893, p. 600.

A specimen from Forest Reefs differs from the type of

Raymondi in having the head entirely dark. The antennae

may possibly reach quite to the middle of the elytra,

although they do not appear to me to extend quite so far,

but there is no doubt as to raymondi being a synonym of

semicostatus with the description of which I did not check

it, owing to that species being referred to Metriorrliynckus.

The species is very close to discoideus, which, however,

always has the disc of the elytra more or less infuscate

;

the shape of the central prothoracic areolet appears to be

somewhat different.

Rab. Victoria: Alpine District; N.S. Wales : Mount
Kosciusko, Forest Reefs.

Trichalus funereus, Blackb., T. R. S., S.A., 1900, p. 51.

A specimen of this species is in the National Museum
from Loutit Bay. I have seen two other specimens from

Victoria (one in the National, the other in the Macleay

Museum) which in size, colour and general appearance

exactly resemble this species, but which belong to one

of the numerous varieties of Metriorrhynchus rujipennis.

Hah. Victoria : Dividing Range, Loutit Bay.

serraticornis, Fab. (Lycus), Sept. Ent., p. 203; Oliv.,

Ent. II, p. 12, PI. I, fig, 14 ; Boisd., Voy. Astr., p. 124

;

Wat., Trans. Ent. Soc. Lond., 1877, p. 82, PI. II, figs.

106-108.

Hah. Australia.

discoideus, Er. (Porrostoma), Wiegm. Arch., 1842, I,

p. 145 ; Wat.. Trans. Ent. Soc. Lond., 1877, p. 82,

PI. II, figs. 106-108.

Hah. Tasmania (widely distributed) ; Victoria : Loutit

Bay.
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NUBICOLLIS, Fairm. (Xantheros), P. N., 1877, II, p. 167
;

J. M. G, 1879, p. 99.

Hah. Queensland : Peel Island.

OCHREATUS (Xantheros), Fairm., P. N., 1877, II, p. 167;
Journ. Mus. Godeff., 1879, p. 99.

Hah. N.S. Wales : Sydney.

INSIONIS, Lea, P.L.S., N.S.W., 1874, p. GOL {Fig. 89.)

Hab. N.S. Wales : Armidale.

Trichalus bifurcatus, n. sp.

^ . Black ; base apex suture and margins of elytra red and, to

a less extent, the three discal costae on each.

Antennae passing middle of elytra, strongly serrate, 2nd joint

distinct from above, 3rd very slightly longer than 4th. Prothorax

shining, feebly transverse, 3-areolate ; apex and apical angles rounded;

sides feebly and irregularly increasing in width to base ; basal

angles acute and obliquely produced. Scutellwn depressed, sides

increasing in width to apex—which is semicircular. Elytra long

and narrow, slightly diminishing in width to base and apex ; tri-

costate (quadricostate at base), the interspaces with double series of

subquadrate punctures, each separated by rather small ridges ; the

smaller sutural ridge or costa bifurcate at base, dividing the punc-

tures into three rows. Ahdmnen with the penultimate segment

feebly emarginate in middle of apex.

Length 10 mm.

HaJ). Tasmania : Huon River.

The general appearance somewhat like a small specimen

of discoichus, but with the sutural costa bifurcate (instead

of trifurcate) at base ; a character which will readily

distinguish it from all previously described species.

Trichalus semiatratus, n. sp. {Fiy. 27.)

^ . Black
;
prothorax scutellum and basal two-fifths of elytra

flavous.

Eyes very large. Antennae strongly flabellale, extending to about

one-third from apex of elytra ; 2nd joint distinct, 3rd slightly longer

than 4th, its ramus about twice the length of itself, of the others

each is more than twice as long as the supporting joint ; 11th ^more

than twice the length (excluding its ramus) of 10th. Prothorax
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moderately ti'ansverse ; 3-areolate ; apical angles somewhat obtuse,

apex itself produced in middle, basal angles obliquely produced and

subacute ; sides and apes strongly punctate ; median ariolet con-

tinuous to base and apex, but its walls highest in middle. Scutellnm

transverse, slightly increasing in width to apex, which is rather

feebly emarginate. Elytra narrow, parallel-sided ; each tricostate

(at base quadricostate), the interspaces each with two regular row s of

rather large rectangular punctures separated by small ridges, sutural

costa trifurcate towards base, with its middle arm much thickened

at base. Abdomen with the penultimate segment semi-circularly and

not deeply excised.

Length 11 mm.

Hah. Queensland : Kuranda (type in H. H. D.
Griffith's collection).

In colour this species closely resembles M. {Xylohanus)

ampliatus, Macl. ; but the two species have scarcely any-

thing else in common. The two colours are sharply

defined at about the middle of the body. This and the

following are the only species of Trichalus yet known in

which the antennae are supplied with long rami ; these

are very long and thin, that on the 3rd joint is placed

nearer its base than apex, in the others it is gradually

extended along so that on the 10th it is placed nearer the

apex than the base. The rami are so thin that in the

specimen before me they have become more or less twisted

in drying up.

Trichalus flabellicornis, n. sp. (Figs. 28, 29.)

^ . Black
;
prothorax (in places infuscate), scutellum and basal

two-thirds of elytra testaceous.

Eyes very large. Antennae strongly flabellate, extending to black

portion of elytra, 2nd joint distinct, 3rd slightly longer than 4th, its

ramus about once and one-half its own length ; of the 4th-9th

almost or more than twice the length of the joint. Prothorax and

elytra much as in the preceding species except that the prothorax

has the anterior angles less obtuse, the apical portion more produced,

the posterior angles more acute and the median ariolet rather sud-

denly narrowed in front ; the elytra are almost exactly the same.

Abdomen with the penultimate segment rather more narrowly (but

not so deeply) excised than in the preceding species.

Length 12 mm.

Hah. Queensland: Brisbane (type in R. IlHdge's

collection).

TRANS. ENT. SOC. LOND. 1909.—PART I. (MAY) H
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There are several large dark blotches on the disc of the

prothorax, and the posterior angles are also dark. The
antennal rami, although very long, are considerably shorter

than in the preceding species, and their positions are not

the same, that on the 3rd joint being distinctly nearer

the apex than the base. As in other species having long

antennal rami the edges of these are often peculiarly

serrated or jagged. In the specimens before me of the

preceding species all the costae (except of course the

short scutellar one) are continuous to the apex; in the

specimen described above the 1st and 2nd continuous

costae become united close to the apex ; but this character

is subject to so much individual variation in other species

that I attach no importance to it whatever.

Trichalus griffithi, n. sp. {Fig. 90.)

^ . Black
;
prothorax, scutellum, basal tliree-fiftlis of elytra and

trochanters testaceous.

Head highly polished. Eyes very large. Antennae not much
shorter than the body ; 2nd joint distinct, 3rd-10th each slightly

produced at tip, and almost twice as long as wide, 3rd distinctly

longer than 4th, the others gradually decreasing in length, but 11th

as long as 3rd. Prothorax apparently longer than wide, but really

(by measurement at base) slightly transverse ; 3-areolate, median

areolet deep and very distinct, but its outer walls not sharply defined,

joined to the apex by a feeble shining carina ; apex obtusely rounded

;

sides gently and continuously emarginate ; base much wider than

apex, with the posterior angles obliquely produced and very acute.

Smdellum transverse, sides dilated towards apex, which is feebly

emarginate. Elytra narrow, almost parallel-sided ; each tricostate

(at base quadricostate), the interspaces with somewhat irregular

double rows of rounded punctures (which are separated by small

ridges) ; at base scutellar costa trifurcate, but only the middle arm
distinct. Abdomen with the penultimate segment rather deeply

excised.

Length 6^ mm.

Hob. Queensland : Herbert River (type in H. H. D.
Griffith's collection), Wide Bay (Australian Museum).

On the type the apical dark marking is oblique, being

wider on the margins than at the suture ; although very

distinct it is not sharply defined,

A specimen in the Macleay Museum (fi-om the Endeavour
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River) differs in being larger (7i mm.), Avith the darker

parts lightly infuscate instead of blackish,

Trichalus apiciflavus, n. sp.

9 . Black ; sides of prothorax and apical third of elytra flavous.

Head highly polished. Antennae extending to middle of elytra
;

2nd joint moderately distinct, 3rd-llth all longer than wide, serrate,

3rd slightly shorter than 4th. Frothorax transverse, apex feebly

notched in middle, posterior angles acute and obliquely produced
;

3-areolate, the discal areolet connected with the apex by a short

broad carina. Scutelhim tranverse, strongly depressed, apex feebly

emarginate. Elytra narrow, sub-parallel, tri- (at base quadri-

costate ; the interstices wide, with double rows of regular, large,

transverse punctures, with the smaller longitudinal and the transverse

ridges of almost equal size ; sutural costa trifurcate towards base,

with only the middle arm distinct.

Length 11 mm.

ffab. N. S. Wales: Sydney (TF. W. Froggatt).

Allied to funcreus, from which it can be readily dis-

tinguished by the pallid prothoracic margins. The only

specimen before me is very dingy, but as it was taken in

1889 this is probably due to its age.

Genus Dumbrellia, n. g.

Head concave, without a distinct rostrum. Eyes very large.

Antennae serrate, second joint moderately distinct. Prothorax

rounded in front and projecting over the head (which is almost con-

cealed by it). Elytra long and flat, sides sub-parallel ; with fairly

large punctures, in rows separated by moderately distinct costae.

Legs and palpi much as in Metriorrhynchus.

I have to propose this genus for two species previously

referred by me to Calochromus ; from which genus, how-
ever, they are evidently distinct by the partially concealed

head, much larger eyes, strong elytral punctures and flat

legs. From Metriorrhynchus and Trichalus they are

separated by the prothorax not divided into distinct

areolets but with deep depressions (much as in Calochromus)

and by the much smaller elytral punctures, the costae

separating which are not distinctly alternately elevated.

In Waterhouse's revision of the Lycides the only genus to

which they could possibly be referred is Melampyrus ; but
T hesitate to refer them to that genus as its two species

H 2
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are from Sarawak and Peuang, and have the alternate

costae of the elytra evidently strongly elevated.

The figure of Dihammatus crihriyennis (111. Typ. Col.,

Plate VII, fig. 6) will give a good general idea as to the

shape of both the species.

BREVicoRNis, Lea {Caloclwoiiius), P. L. S., N.S.W., 1898,

p. 561.

N. S. Wales : Galston.

PILOSICORNIS, Lea {Galochromus), I. c, p. 562.

Queensland : Barron Falls.

Genus Calochromus, Guer., Ann. Soc. Ent. Fr., 1833,

p. 158: Lacord., Gen. Coleopt., IV, p. 802; Wat.,

Trans. Ent. Soc. Lond., 1878, p. 96 ; Jli. Typ. Col., p. 2
;

Blackb., P. L. S., N.S.W., 1891, p. 528 ; T. R. S., S.A.,

1900, p. 58.

This genus is readily distinguished from the other

Australian Zycides by the uncovered head, the prothorax

transversely oblong and deeply impressed in places but

not divided into distinct areolets, and by the elytra without

large punctures. In the male the head is sometimes
armed with a curved, beak-like process, which projects

over the muzzle. Two species {Jbrcvicoo^nis and pilosicornis)

previously referred by me to Calochrotnus are now referred

to a new genus {Dumhrellia).

The following species are unknown to me :

—

Distingitendus, Fairm. This should be very distinct as

its markings (prothorax entirely pallid, elytra black

except for a small part of the base, etc.) are very different

from those of all the Australian species hitherto described.

Rostratus, Blackb. This species has the head unarmed
and is evidently something like guerinii, but it has a short

rostrum and the elytra entirely pallid.

The others may be tabulated as follows :

—

A. Head armed in the male.

a. Prothorax partly red mastersi, n. sp.

aa. Prothorax entirely dark.

b. Elytral markings widened pos-

teriorly simillimns, Blackb.
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hb. Elytral markings narrowed pos-

teriorly.*

c. Markings covering more than

half of the elytra.... cucvMatus, Blackb,

CO. Markings covering but a

small portion of the elytra scvtellaris, Er.

AA. Head unarmed in both sexes.

B. Prothorax partly red ciuerinv, Macl.

BE. Prothorax entirely dark.

C. Elytra dark at apex

d. Elytral costae indistinct,

apical markings regular . amabilis, Lea.

dd. Elytral costae distinct, apical

markings irregular . . . basalis, Wath.

CC. Elytra of uniform colour.

D. Antennae of male as long

as body dentipes, n. sp,

DD. Antennae of both sexes

shorter than body.

E. Median jsrothoracic

sulcus dilated in

middle insidiator, Fairm.

EE. This sulcus parallel-

sided minor, n. sp.

Calochromus scutellaris, Er. (AnarhyncJms), Wiegni.
Arch., 1842, p. 146; Wat., Cist. Ent., II, p. 195;
Trans. Ent. Soc. Lond., 1877, p. 84, t. II, figs. 113-
115 ; 111. Typ. Col., p. 2.

Bremei, Le Guill., Rev. Zoo]., 1844, p. 221.

? nodicollis, Bourg., Ana. Soc. Ent. Fr., 1883, p. 63,
PL IV, figs, l-la.f

* This will not include the variety of scutellaris noted below.

t I sent a specimen of a species which ajjjieared to agree with
Erichson's description of scidellaris to my valued correspondent
Mons. Bourgeois, telling him that it seemed also to agree with his
description of nodicoUis. In reply he stated :

" The Calochromus is

my nodicoUis male, but not scutellaris, Er. ; the two species are very
different, I have seen the type of scutellaris at the Museum at Berlin.
Its epistome is not triangularly notched as in both sexes of nodicoUis
but cut straight off in front." After his description of nodicoUis he
states that, " At first sight this remarkable species singularly recalls
G. scutellaris. It is removed, however, from all its congeners by the
profound emargination of the epistome, which causes the labrum
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All the Tasmanian specimens (with one exception) which
I have seen, have the dark markings about the scutellum
continued very narrowly along the suture to about the
middle. In an occasional specimen (especially when of

large size) the black marking is continued along the suture

almost to the apex. The exception (in Mr. H. H. D.
Griffith's collection) is from Sheffield and has the elytra

entirely red except for a small almost circular dark apical

patch common to both elytra. It is true that Waterhouse
says of sciitellaris, "Elytra rusty red, sometimes with the

apex black," but his specimens (from the "Swan River
and N.W. Coast ") in all probability belonged to the species

he subsequently described as hasalis.

In size the species varies from 9 to 17 mm. In the

female the projecting spine is represented by a small

tubercle at most, and the base of its head is very lightly

(instead of deeply) longitudinally impressed.

I have not seen the references in Cist. Ent. and Rev.
Zool.

ITah. Tasmania (widely distributed) ; Victoria : Gis-

borne, Studley Park.

Calochromus basalis, Wat., Cist. Ent., 1877, p. 106;
111. Typ. Col., p. 2, PI. I, fig. 2.

Of this species I have a pair taken in cop. ; the female

has palpi as in Waterhouse's first section of the genus,

the male as in his second section.* The male differs

also from the female in being longer and thinner with

considerably longer and thinner antennae. In all the

specimens I have seen the apex of the elytra has a

to be entirely uncovered ; the existence of a frontal spine in the

male also constitutes an interesting cjiaracter hitherto unrecorded
in the genus Calochromus." The beautiful figures he gives leave no
doubt as to the species described by Mons. Bourgeois, and despite

the above statements I am still inclined to believe it to be scutellaris.

At any rate it is the only species known to me from Tasmania, is

common, and agrees exactly with Erichson's description. Some
specimens before me certainly differ from the normal form in colour

and size but not in sculpture. If the supposed differences really do
exist there must be two distinct species, but it is to be noted that

the shape of the epistome is by no means readily seen, except from
certain directions, even in fresh specimens, and could easily become
obscured by dust or grease.

* The sexual variation of the palpi has already been commented
upon by Mr. Blackburn.
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purplish gloss* much as in amahilis', the two species,

however, are abundantly distinct, differing in the antennae,

elytral costae, etc.

Hob. W. Australia; Swan River, Mount Barker,

Darling Ranges, Beverley,

Calochromus insidiator, Fairm., Journ. Mus. Godeffr.,

1879, p. 101.

This species belongs to a group of which there are

several closely allied species, and as the sex of his speci-

men was not mentioned by Fairmaire, and the antennae

are not mentioned other than that they are " co7'pore paulo

brcvioribus," there is some difficulty in positively identify-

ing it.

The specimens which at present I refer to it vary from

8 to 9 mm. (the type being 8i mm.) in length, with

shape and sculpture much as in basalts, and the antennae

varying sexually much as in that species but distinctly

stouter in both sexes.

In his description Fairmaire says, " Capite temdssime

strigosulo." In the above noted specimens the head at

a glance appears to be very finely strigose, but this

appearance is entirely due to the sparse pubescence with

which it is clothed, and a similar appearance may be
noted in other species, especially when the hair has been
plastered down.

Hob. N. S. Wales : Sydney, Forest Reefs, Hunter River

;

Victoria ; S. Australia, Adelaide.

Calochromus cucullatus, Blackb., T. R. S., S.A., 1900,

p. 56.

A male from Victoria in Mr. C. French's collection is

rather larger (6 lines) than Mr. Blackburn's largest

specimen. Its front femora are armed beneath with a

number of small teeth on their lower surface, but these

are very small and indistinct.

Hab. Victoria : Dividing Range, Loutit Bay.

* In fact, in all the species I liave seen the dark elytral markings
have a more or less purplish gloss.
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GuERiNii, Macl., Trans. Eut. Soc. N. S. Wales, II, p. 263

;

Wat., Cist. Ent., II, 1877, p. 196 ; Fairm., Journ.Mus.
Godeffr., 1879, p. 101 ; Bourg., Ann. Mus. Civ. Gen.,

1889, p. 290; Lea, P. L. S., N.S.W., 1898, p. 562.

discicollis, Fairm., Pet. Nouv. Ent, 1877, II, p. 174;
Journ. Mus. Godeffr., 1879, p. 101.

Queensland : Gayndah, Rockhampton, Brisbane ; N. S.

Wales : Tweed and Richmond Rivers.

DISTINGUENDUS, Fairm., Ann. Soc, Ent. Belg., 1883, p. 21

;

Bourg., Ann. Mus. Civ. Gen., 1889, p. 291.

Queensland: Somerset.

siMiLLiMUS, Blackb., T. K. S., S.A., 1900, p. 57.

S. Australia : Adelaide ; N. S. Wales : Mount Brown,
Blue Mountains.

ROSTRATUS, Blackb., I. c, p. 58.

S. Australia : Yorke's Peninsula.

AMABiLis, Lea, P. L. S., N.S.W., 1898, p. 560.

N. S. Wales : Sydney, Blue Mountains, Forest Reefs.

Calochromus mastersi, n. sp.

^ . Black
;
prothorax (a large medio-basal spot black) and elytra (a

rather small apical spot, common to both, black) reddish-testaceous.

Head highly polished, grooved along middle ; armed with a

strong, sharp, beak-like process. Antennae fairly stout, extending

to about one-third from apex of elytra, joints scarcely compressed.

Prothorax transversely oblong, with a deep median somewhat pyri-

form sulcus, sides deeply impressed at base and apex, the impressions

connected by a curved depression. Scutellum subquadrate. Elytra

comparatively narrow, each with four distinct costae, between which

are feeble elevations ; densely punctate. Abdomen with penulti-

mate segment feebly emarginate. Anterior /emora moderately stout,

unarmed.

Length 8J mm.

Hah. N. S. Wales (Macleay and National Museums).
In appearance very much like guerini, hut the head armed
in the male.

A female, evidently belonging to this species, is in the

National Museum ; it differs in having the head un-

armed, antennae shorter, and the prothoracic spot con-

nected with apex as well as with base.
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Calochromus dentipes, n. sp.

^ . Black ; elytra reddish-testaceous.

Head highly polished, unarmed, grooved along middle, the groove

becoming foveate between eyes. Antennae extending to apex of

elytra, joints subcylindrical and rather thin. Prothorax trans-

versely suboblong, deeply impressed in middle, the impression

slightly vpidening to base, sides deeply impressed at base and apex,

the impressions obscurely connected. Scxftellum subquadrate, de-

pressed along middle. Elytra rather narrow, each with four

distinct costae, of which, however, the 1st (from the suture) is most

and the 3rd and 4th least distinct towards the base, interspaces

feebly elevated ; densely punctate. Abdomen with penultimate

segment widely and rather deeply excised. Anterior femora stout,

each armed beneath with a rather strong but obtuse tooth and with

a few small granules.

Length 8-13 mm.

$ . Differs in being wider, antennae stouter and much shorter,

the head not grooved at the base (but the foveate expansion between

the antennae present), the prothorax rather wider at the base and

the abdomen and femora simple.
""

Length 9|^ mm.

Hah. Queensland : National Museum, Brisbaue {E.

Jcfferis Turner) ; N. S. Wales : Blue Mountains (Messrs.

Taylor), Wollongong (A. M. Lea).

In general appearance close to scutellaris, but the head
of the male unarmed. From insidiator (also with the

head unarmed in the male) its much larger antennae and
narrower form will readily distinguish it ; the female in

fact is much the build of the male of that species, and has

antennae fully as long.

Calochromus minor, n. sp.

9 . Black ; elytra reddish-testaceous.

Head polished, deeply impressed between antennae. Antennae

short (not extending to middle of elytra) stout, subcylindrical
;

2nd joint almost half the length of 3rd, 10th almost as wide as long.

ProtJiorax, scutellum, and ehjtra much as in the preceding species

except that the median sulcus of the prothorax is parallel-sided, deep

on its basal and shallow on its apical half.

Length 5-5^ mm.

Hah. N. S. Wales: Armidale {W. W. Froggatt),

Sydney {H. J. Carter)
;
Queensland : Mackay (G. French),
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A specimen from Brisbane in Mr. lUidge's collection,

which I believe to be the male, differs in being narrower,

the antennae thinner and longer with the 10th joint

more than thrice as long as wide ; the head (which is

unarmed) with a narrower impression connecting the

inter-antennal impression with the base; the anterior

femora, stouter and the penultimate segment of abdomen
rather deeply semicircularly emarginate.

In general appearance much like the preceding species

and insidiator ; from the former it differs in being much
smaller, the antennae shorter and stouter, femora unarmed
in the male (if the male is correctly identified, as I think

it is), besides the differences as noted above ; from the latter

species (of which at first the specimens appear to be

very small examples) it can be distinguished by its rather

narrower form and median prothoracic impression (in

insidiator this is distinctly deepest and widest in the

middle in both sexes); the end joint of its antennae is

also differently proportioned.

SUBFAMILY LAMPYRIDES.

Genus LuciOLA,* Cast., Ann. Soc. Ent. Fr., II, p. 146
;

Lacord., Gen. Coleop., IV, p. 835 ; Olliff, P. L. S.,

N.S.W., 1889, p. 652.

The Australian fireflies have been referred to two
genera, but I have doubts as to the propriety of regarding

Atyphdla as more than a slight subgenus of Luciola. It

is to be noticed that the shape of the terminal segments of

the abdomen do not bear out the theory of generic dis-

tinction. In the only female of Atyiihella (lychmis) that I

know, the penultimate segment of the abdomen is much
as in L. humilis, flavicollis and platygaster, whilst the

two apical segments are much alike in the males of A.
scintillans, lyclinus, hrevis and L. jyiidica ; but these do not

resemble the same segments in L. flavicollis, humilis and
coivlcyi (which are all much alike) and platygastcr is again

very different. In Atyphella, however, the front angles of

the prothorax are much more rounded than in Luciola.

Germar redescribed in his " Insektenfauna von Adelaide,"

Lampyris marginipennis, Guer., and L. striata, Fab., re-

ferring them both to Colophotia; in Masters' Catalogue

* For full synonymy of this genus see Lacordaire.



Australian and Tasjiianian Malacodermidac. 107

striata is placed in Luciola and recorded from S.

Australia; marginipennis being omitted. Both, in fact,

are not Australian; the latter was recorded as being
" Trouve a Offak, Terre des Papous," * the former as

having its " Habitat in Insulis maris pacifici." As to

Germar's specimens, he gives no indication as to where
they were from, but they were cez'tainly not S. Australian,

it is possible of course that he had access to and re-

described the types.

Quite recently Mons. Olivier has given a " Catalogue
synonymique et Systematique des Especes de Luciola et

Genres Voisins " in which nine species f are recorded as

Australian but the genus Atyphella was overlooked; his

decora, however, is certainly Olliff's Atyphella scintillans.

I have not seen the work in which the catalogue appears,

but a reprint (for which I am indebted to Mons. Oliver) is

marked as having been abstracted from the " Revue
scientifique du Bourbonnais et du Centre de la France,"

for May, 1902.

The only living fireflies I have seen belong to

Atyphella lychnus, and I did not examine their eyes when
fresh ; but in three species (Z. fiavicollis, htcmilis and
A. brevis) recently received in spirits from Mr. Allen, the

eyes, before the bodies dried up, were of a deep metallic-

blue ; these, however, changed to black on the bodies

drying up.

The species of Luciola before me may be tabulated as

follows :—
A. Prothorax partly dark cowleyi, Blackb.

AA. Prothorax entirely pale.

B. Elytra partly pale flavicollis, Macl.

BB. Elytra entirely dark.

C. Metasternum pale pudica, Oil.

CC. Metasternum dark.

D. Male with apical segment of

abdomen strongly produced in

middle only. humilis, Oliv.

DD. Male with this segment produced

at sides as well as in middle . platygaster, n. sp.

* I cannot find this place on any modern map. (The locality is

in all probability Mount Arfak, in the north-western peninsula of
New Guinea.—J. J. W.)

t Several of these are here regarded as synonyms.
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LuciOLA AUSTRALis, Fab. {Lam^njris), Syst. Ent., p. 201
;

Boisd., Voy. Astr., II, p. 125 ; PI. VI, fig. 13 ; Gorhara,

Trans. Ent. Soc. Lond., 1880, p. 104.

gu6rini, Cast., Essai, p. 151, note.

nigripennis, Latr., Dej. Cat., 3 ed., p. 116.

The original description of this species is both brief and
contradictory. It is first described as " capite elytrisque

fuscis"; then " Caput atrum . . . Elytra nigra." It may
quite possibly have been founded upon specimens of

jnidica, as it is further described as " Suhttts fiavicans,

abdominus ultimis segmentis Jlavissimis." (This alone will

readily distinguish it from liumilis and platygaster.)

As Boisduval described the abdomen as "jaune ou d'un

jaune roussatre avec le quatrieme segment d'un brun
noiratre," I think it extremely probable that the species

described by him as aiistralis was really not that species

;

especially as his specimen was from New Ireland, whilst

the Fabrician type was taken by Banks in New Holland.

In Masters' catalogue, gu4rini and nigripennis are

given as synonyms of australis. The description of gu4rini

I have not seen, but nigripennis is a catalogue name only.

Hah. New Holland.

LuciOLA DEJEANi, Gemm., Col. Heft., VI, 1870, p. 120
;

Oil., P. L. S., N.S.W., 1889, p. 658.

Lampyris apicalis, Boisd. (n. pr.), Voy. Astr., II,

p. 127 ; Dej., Cat., 3 ed., p. 116.

The specimen identified by Olliff as apicalis is a large

and distinct species with one-fifth of the apex of the

elytra dark. I have seen nothing else like it.

Hah. Australia : Victoria River Expedition.

LuciOLA cowLEYi, Blackb., T. R. S., S.A., 1897, p. 34.

Readily distinguished by the dark disc of its prothorax

and by each elytron having several distinct costae. In

general appearance, except as to its exposed head, it

resembles the species of Atyphella.

Hah. N. Queensland.

LuciOLA humilis, Oliv., Nov, Zool., Ill, 1896, p. 2. (Figs.

89, 99.)

Only the male was known to Olivier ; the female differs

in being slightly larger and wider, head with much smaller
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eyes, the space between which is only slightly concave,

abdomen with only one white segment and the following

one widely and gently emarginate. The colour of the

abdomen in both sexes is much as in Jiavicollis.

Hah. Queensland : Cairns, Kuranda, Bowen, Port

Denison.

LuciOLA FLAVicOLLis, Macl., Trans. Ent. Soc, N. S. Wales,

II, p. 263 ; Olliff, P. L. S., N.S.W., 1889, p. 653.

var. gestroi, Oliv., Ann. Mus. Civ., Genoa, 1885, p.

336, PI. V, fig. 10.

coarcticollis, Oliv., Ann. Soc. Ent. Fr., 1888, p. 59,

PI. I, fig. 9.

The elytra of this species are very variable and might
be regarded as either flavous Avith a dark (never black)

discal patch of variable size on each, or as dark (in the

male they are usually much darker than in the female)

with the suture * and sides (to a variable extent) pale,

and often pale for a considerable space at the base at well.

Olliff has well described the sexual characters. The size

varies from 4 to 6| mm.
I have no doubt whatever but that the description of

gestroi was drawn up from a quite common variety of this

species.

The description of coarcticollis reads remarkably like as

if it belonged to jiavicollis, except that the prothorax is

described as " quadrato," whilst in Jiavicollis it is quite

strongly transverse. No mention is made of the abdomen
in the description. It is recorded from Victoria but the

specimen was probably received from a Victorian naturalist,

as I believe the genus is entirely absent from Victoria.

The figure given would do very well for Jiavicollis.

Hab. Queensland : Gayndah, Rockhampton, Somerset,

Port Curtis, Port Denison, Mount Dryander, Bowen,
Cairns ; S. Australia : N. Territory ; N. W. Australia.

LuciOLA PUDiCA, OlHff, P. L. S., N.S.W., 1889, p. 652.

{Fig. 100.)

The female differs from the male in having an obtusely

triangular apical segment of abdomen, with the preceding

one moderately emarginate.

Hab. Queensland : Bowen, Port Curtis ; N. S. Wales.
* Occasionally the suture is dark except at the basal third.
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LuciOLA PLATYGASTER, n. sp. {Figs. 101, 102.)

(J . Blackish ; prothorax, scutellum, mesosternum, trochanters

and four front coxae more or less flavous; two apical segments of

abdomen whitish throughout.

Head large, deeply impressed along middle. Eyes very large,

occupying about two-thirds of the lower surface of head and less of

the upper. Antennae passing hind coxae. Prothorax about twice

as wide as long, sides gradually dilated to near apex, apex produced

in middle, all the sides margined ; densely and coarsely punctate
;

disc irregular. Elytra scarcely w'ider than prothorax ; densely,

rugosely and moderately coarsely punctate, and with traces (two on

each) of very feeble costiform elevations. Two apical segments of

abdomen large and wide, the apical one terminated by three large

lobes, of which the median one is somewhat larger and just perceptibly

shorter than the others, at its base is a subfoveate impression.

Length, 7 mm.
9. Differs in being larger (7| mm.), head smaller, and very

feebly depressed between eyes, these also .smaller ; abdomen with

only one white segment and the following one almost semicircularly

emarginate.

Eah. Queensland : Cairns (Macleay Museum).

The colour of the under surface will readily distinguish

from pudica and the description of australis. From
humilis the shape of the apical segment of the abdomeu
in the male and the much more deeply emarginate

segment of the female will readily distinguish it. In the

males of both species, as also in Jlavicollis, the femal^

appears to have a short triangular supplementary segment.

Genus Atyphella, OUiff, P. L. S., N.S.W., 1889, p. 645.

The species of this genus or subgenus are all Australian,

and may be tabulated as follows :

—

A. Elytra entirely dark . . . „ scintillans, Oil.

AA. Elytra not entirely dark.

B. Size comparatively large Hammans, OIL*

BB. Size comparatively small.

C. Elytra parallel-sided lychmis, Oil.

CC. Elytra with rounded sides brevis, n. Sp.

* I have examined the type of this species and it certainly appears

to be a good one, but Ollitt's remarks that " This species is con-

spicuous by the striped appearance of its elytra, and the black patch

on its prothorax " does not serve to distinguish it from lyclmus.
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LYCHNUS, Olliff, P. L. S., N.S.W., 1889, p. 647.

Hob. New South Wales : Blue Mountains, Jenolan,

Mount Wilson, Sydney, Kiama.

SCINTILLANS, Olliff, I. c, p. 650 ; decora, Oliv. (Luciola\

Revue Sc. Bourbonnais, p. 77 (1902).

Rah. New South Wales: Upper Hunter and
Clarence Rivers, Newcastle.

FLAMMANS, Olliff, I. c, p. 651. QUEENSLAND : Cloncurry.

Atyphella brevis, n. sp. (Fig. 103.)

(^ . Pale flavous ; head, part of metasternum and the abdomen

(two apical segments white) black ; antennae, legs (in parts excepted)

and elytra (suture sides and costae excepted) infuscate ; an infuscate

irregular spot on the apical portion of prothorax. Rather densely

clothed with short pubescence.

Head large, deeply excavated between the eyes, the excavated

space shining. Eyes large, partially visible from above. Antennae

very little longer than the width across eyes. Prothorax about

thrice as wide as long, apex slightly produced, sides rounded, front

angles strongly rounded, with dense and moderately large punctures.

Scutelhim densely punctate, apex rounded. Elytra widest at about

the middle, sides rather strongly rounded, with dense punctures,

rather smaller and deeper than those on prothorax ; each with the

suture and side strongly raised and three very prominent costae and

traces of another.

Length 6-65 mm.

Hah. Queensland : Atherton {E. Allen).

In general appearance rather close to some males of

lychnus but shorter and wider ; elytra not parallel-sided

and with much more prominent costae ; eyes much larger

(they are, however, no larger in proportion to the bead),

partially visible from above, and the space between them
much more largely excavated. Its much smaller size

readily distinguishes it from fiammans. Mr. Allen sent

me twelve males but no females, and wrote me that
" These were obtained from the vicinity of Atherton,

about 2,600 feet up, and inhabiting the dense scrubs of

that district, distant about 65 miles from Cairns."

This species and Luciola cowleyi might fairly be regarded
as linking Atypliclki and Luciola together.



112 Mr. Arthur M. Lea's Revision of the

SUBFAMILY TELEPHORIDES.
Genus Telephorus,* Schaffer, Elem. Enfcom., Tab. 123;

Lacord., Gen. Coleop., IV, p. 353 ; Blackb., T. R. S.,

S.A., 1886, p. 259.

This genus is rather numerously represented in Aus-
tralia, and some of the species (nohilitatus and j^ukhellus

especially) are to be seen in countless thousands. The
species are all of large or medium size, but many are

subject to great variation, especially in the males. A
number of very small species have been referred to the

genus, but these are here referred to Hctcromastix. Little

reliance is to be placed upon the prothoracic impressions

as these are subject to considerable alteration on the

insects drying up, the irregular contraction even appearing

at times to alter the outlines.

In the females of both this genus and Selenurus the

penultimate segment of the abdomen is semicircularly

emargiuate on each side, with a median (and sometimes
acutei}' pointed) lobe between. The male has a narrow
excavation only, but the preceding segment is also

widely emaiginate.

The Rev. T. Blackburn thinks it possible that pulchellus

and other Australian species are really not congeneric with

the European species of Teleplioms. I am not prepared to

go into this question, but regard all the species here noted

or described as being congeneric with pulchelhis.

It is remarkable that three of the species are apterous

;

of these one is from Lord Howe Island, and the theory

advanced that species inhabiting small islands are apt to

either become apterous or to develop very strong wings,

may hold good in this case ; but this theory will not

account for the two other species, one of which is distri-

buted over the whole width of the Australian continent.

There are several species before me which do not agree

exactly with any of the published descriptions, but as they

are allied to masfersi and as that species and several of

its allies are variable in colour I have not ventured to

describe them.

The position of Gantharis australis, Boisd. (appearing in

Masters' catalogue as a Telephorus), is very doubtful

;

I prefer to refer to it at the end with other doubtfu

species.

^ For full synonymy of this genus see Lacordaire.
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The species unknown to me are :

—

Tepperi, Blackb.—Evidently belonging to the mastersi

group as the prothorax is " half again as wide as long."

There are several species before me which might be this

insect, but as they do not agree exactly with its described

colours (even although Mr, Blackburn supposes these to be
variable) I prefer to leave them untouched for the present.

Falmerstoni, Blackb.—The width of the prothorax is

not given, bub as the insect itself is described as closely

resembling the preceding species (except in colours), it

also is probably allied to mastersi.

Mossmani, Macl.—Belonging to the mastersi group, but
with the upper surface entirely pallid.

The others may be tabulated as follows :

—

A. Apterous.

a. Elytra fasciate. alternatus, n. sp.

aa. Elytra not fasciate.

b. Large and comparatively robust . apterus, OIL

bb. Small and very thin kershawi, n. sp.

AA. Winged.

B. Prothorax partly dark.*

c. Elytra entirely dark.

d. Prothorax distinctly transverse in

both sexes nobilitatiis, Er.

(in part.)

dd. Prothorax distinctly transverse

in female only pidchellus, W. S. Macl.

cc. Elytra entirely pallid t fla vipennis, Ma,cl.

ccc. Elytra dark with a subapical fascia . notophilus, Blackb.

cccc. Elytra dark at base and apex . . imperialis, Eedt.

ccccc. Elj'tra dark at base and maculate

near apex curvipes, n. sp.

BB. Prothorax entirely pallid.

C. Elytra entirely dark.

e. Prothorax strongly transverse . . nobilitatiis, Er.

(in part.)

ee. Prothorax at least as long as wide.

* I have not included part of nigroterminalis here, as even when
present the dark marking of the prothorax is only of the nature of
a stain ; for the same reason part of viridipennis is not included.

t There is occasionally an infuseate blotch about the scutellum.

TRANS. ENT. SOC. LOND. 1909.—PART I. (MAY) I
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f. Antennae with 9th and lOLh joints

whitish inconstans, n. sp.

(in part.)

ff. These joints dark viridipenms, Macl.

CC. Elytra entirely pallid macrops, n. sp.

CCC. Elytra partly dark,

D. Dark portion at apex only.

(/. Prothorax strongly transverse.

h. Antennae thin, elytra dark at

tip only rubriceps, Macl.

hh. Antennae stout, elytra with

at least apical fourth dark rnjiventris, Macl.

gcj. Prothorax scarcely or not at all

transverse.

i. Antennae with terminal joints

pale hnmaturus, n. sp,

a. Terminal joints dark . . . niyn>terminalis,i\.a'p.

DD. Dark portion not only at apex.

E. Prothorax strongly transverse.

i'. Basal and apical markings of

elytra sharply terminated . mastersi, Macl.

jj. These markings connected along

sides froggatti, Macl,

EE. Prothorax as long as wide . . . inconstans, n, sp.

(in part.)

Telephorus pulchellus, W, S. Macl,, King's Survey,

App., p. 442 ; Cast, Hist. Nat., i, p. 272 ; Boisd., Voy,

Astr., ii, p. 131 ; Blackb., T. R. S., S.A., 1886, p, 260.

Var. notophihis, Blackb., T, R, S., S.A., 1900, p. 116.

The colour of the elytra of this species varies from a

dull brassy-green to a rather deep blue. The males are

usually smaller than the females and have longer and

thinner antennae, the head, however, is but very little

wider ; frequently it has two feeble infuscate spots at the

base of the prothorax, otherwise the sexes (at least of the

common forms) do not differ in colour,

I have a female (also from the Adelaide Museum as

were Mr, Blackburn's specimens) of the variety notophilus

which is still fast in cop. with a quite normal male ; and

there is another specimen in the National Museum from

Queensland,

Hah. N.S, Wales; Victoria; Tasmania; S.Australia.
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Telephorus NOBILITATUS, Er. {Cantharis), Wiegm. Arch.,

1842, i, p. 146.

tricolor, Cast., Hist. Nat., i, p. 275.

vars. ruficollis, Macl., Trans. Ent. Soc, N. S. Wales, ii,

p. 264.

war. proprius, Blackb., T. R. S., S.A., 1886, p. 260.

var. andcrsoni, Blackb., I. c, p. 261.

var, vibex, Blackb., /. c, p. 261 ; P. L. S., N.S.W,,

1891, p. 530.

{Figs. 2, 174, 175, 176, 177, 178.)

This is an extremely variable species in size, colour and

markings, so it is no wonder that several of its varieties

have been described as distinct species.

Tricolor is very briefly described, but there is no doubt

in my mind but that Gastelnau's specimens belonged either

to the typical form of nobilitatus, or to one of its numerous
varieties.

Biificollis is the common form in New South Wales and
Queensland ; in fact, except from Mount Kosciusko,* I

have seen no specimens from outside Tasmania having the

femora entirely dark.

I have varieties agreeing well with the descriptions of

proprius and of vibex but not with the prothoracic markings

attributed to andcrsoni f ; but as Mr, Blackburn says

these are three closely-allied species, andersoni being placed

between propriiis and vibcx, it appears to me extremely

probable that it also is only a variety.

If the type of vibex was, as supposed by Mr. Blackburn,^

a female, the pallid triangle at the base of the head is

a most unusual feature, as in all the females I have

examined the base is invariably black § ; several males,

however, before me have such a triangle.

* Tdsmanian species in all branches of natural history are usually-

darker (and frequently larger) than their mainland fellows, but
the specimens from Mount Kosciusko and other mountains of the

Australian Alps resemble tliose from Tasmania.

I Since this was written I have seen hve specimens from Australia,

one of which agrees exactly with Mr. Blackburn's description of

andersoni ; the others all resemble it in size, etc., but have the

prothoracic markings reduced to a longitudinal spot on both sides.

X In a footnote he stated that he was not quite sure of the sexes.

^ That is to say, the exposed portion, part of the coloured portion

usually being red.

1 2
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Mr. Blackburn, in comparing vihex with nohilitatus,

pointed out certain differences in colour, but these are all

unreliable ; and as regards the other features, the punctures
of the elytra are different in different specimens, and their

appearance is frequently altered by the elytral granules or

subgranules being advanced almost to the base (especially

in the males) ; and also by the different rates of shrinkage
in individuals and the amount of gloss at the base. Tas-
manian males appear to me to have the hind tibiae arched
very strongly, certainly no more than in the males of

imperialis and decidedly less than in apterus. The elytra

in pinned specimens assume very different shapes to what
they do in carded ones, but scarcely any two specimens
selected at random agree in the final shape assumed both
by the prothorax and elytra.

Specimens before me vary in length from 6 to 13 mm.
(or, including the abdomen of gravid females, 16 mm.).
The flavous marking on the clypeus of the male is usually

continuous from eye to eye, but it is occasionally completely

interrupted in the middle,* whilst it is even sometimes
connected with the red basal portion by a rather indistinct

reddish streak. The base of the head in the male is rarely

entirely black, usually there is a wide patch which on its

front margin is usually quite straight, sometimes it is

bilobed or trilobed, whilst in others it is distinctly tri-

angular. The head of the male is usually, but not

always, wider than the prothorax, but is always wider
(frequently very considerably so) than that of the female.

The antennae also vary in length, in some males from
Western Australia extending almost to apex of elytra ; in

the more normal forms, however, they are shorter, whilst

they are always shorter in the females than in the males.

It is to be noted that the shape of the disc of the

prothorax, and even the outlines, is subject to alteration

after death, through contraction taking place irregularly.

The apex is always bilobed, although sometimes only

perceptibly so. With age it often turns to a dirty

(often oily-looking) red. A variety rather common in

Tasmania has, in both sexes, a large blackish blotch of

variable shape and size (but always sharply defined) on

* Usually llie dark portion is advanced in the middle of the

clypeus, being sometimes entire and sometimes bilobed, or even in the

form of two spots, but in a few specimens it is continuous to the

apex.
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the disc; such specimens frequently mate with specimens
having the prothorax immaculate.

On the bodies drying the elytra curl up so that they
usually appear to be much narrower (especially in pinned
specimens) than the abdomen. They vary in colour from
green to purple, but the base is usually more or less

shining and frequently with a coppery gloss ; the greater

part of the elytra, however, is usually more or less opaque.

The dark markings of the under surface also vary to a

considerable extent, in some specimens nearly all, in others

scarcely any, of the metasternum is black ; in some all the

abdominal segments are black at the sides, whilst in others

the five basal segments are clear at the sides ; the parts

more or less concealed by the elytra also vary.

Three males from the Illawarra district have the greater

portion of all the femora pallid, also the lower surface of

the first and second joints of antennae, the metasternum
(except for a triangular space) and abdomen (except for

the apical segments) ; but at the sides of the abdomen in

two of them there are infuscate spots. On the head the
flavous frontal space is rather larger than usual; in one
of them it is connected with the base by an indistinct

infuscate streak, which widens out towards the base but
near it is suddenly constricted ; in the second specimen
the pallid basal space forms a rather narrow triangle whilst

in the third it is still narrower and very indistinct,

A very distinct variety from S. Australia is represented

by two specimens in the Macleay Museum. These are

very small (6-7 mm.), have the head red except for an
interrupted black fascia between the eyes, the apical half

of the prothorax (but not the extreme apex) black ; the

apex of the femora, the tibiae, tarsi and antennae (basal

joints in parts paler) more or less dark ; and the elytra of

a dingy green.

Hah. Queensland; N. S. Wales; Victoria; Tasmania;
S, and W. Australia.

Telephorus flavipennis, Mad., Trans. Ent. Soc, N. S.

Wales, II, p. 264. {Fig. 171.)

This species can be readily distinguished from imperialis

(which in many respects it closely resembles) by the
bicostate elytra and unicolorous antennae.

Two specimens from the Tweed River diff'er from the
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normal form in having a fairly large blackish blotch on

each side of the scutellum.

Hah. Queensland : Gayndah, Brisbane ;
N. S. Wales :

Tweed River ; Victoria : Wodonga.

Telephorus mastersi, MacL, I. c, p. 264. (Fig. 158.)

This species is variable in its colouring. In some
specimens the head is entirely pallid, in others the base is

black. The markings at the base of the elytra are usually

sharply defined and have a more or less sinuous outline

posteriorly, but in one specimen before me they are almost

absent, a slight infuscation of the shoulders and a space

near the suture being all that is left. In some specimens

the legs are almost entirely pallid, in others only parts of

the femora are dark ; the metasternum has a space of

variable size varying from slightly infuscate to deep black.

The antennae sometimes have the lower surface of all the

joints pale, sometimes but of three or four.

Hah. Queensland : Gayndah, Brisbane, Cairns, Somer-
set, Fitzroy ; N. S. Wales : Tweed and Richmond Rivers.

Telephorus rufiventris, Mad, P. L. S., N.S.W., 1887,

p. 236.

In the description the antennae are stated to be " in-

serted almost beneath the eyes "
; as a matter of fact each

antennae is nearer to an eye than to its fellow but they

are not inserted almost beneath the eyes. Of the speci-

mens before me (two of them are co-types) two are females

with the metasternum slightly infuscate at sides ; the

others are males with the metasternum much darker, the

base of the head infuscate and the antennae considerably

longer.

Hah. Queensland : Mossman River, Cairns.

Telephorus froggatti. Mack, /. c, p. 237.

The antennae are inserted much as in rufiventris. The
under surface is variable in colour, as in several specimens

the abdomen, except at apex, is entirely pale. In the

types and in other specimens the base of the elytra is

stained with black, the stains are continued along the

sides and are then dilated so as to touch the suture at
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about the apical fifth ; but the dark portions are somewhat
variable and are not sharply limited.

Hob. Queensland : Mossman River, Cairns.

Telephorus viridipennis, Macl. (Selenurus), I c, p.

238.

The head is not striolate although so described ; there

is certainly an appearance of striolation at first sight, but

this is entirely due to pubescence. The space between
the eyes is slightly undulating but the expression " a

deep corrugated impression" between the eyes" is mis-

leading. In two specimens before me (co-types) one has

the prothorax immaculate and the other has it slightly

clouded in the middle. The elytral punctures are much
as in inconstans ; in fact, the most noticeable distinction

between the two species being the white 9th and 10th

joints of the antennae of inconstans*

I have tabulated the species with Telephorus as it

appears to me to be out of place in Selenurus.

Telephorus imperialis, Redt., Reise Novara, II, p. 103,

PL IV, fig. 1 ; Fairm., Journ. Mus. GodefF., 1879, p. 98.

pictus, Cast., Hist. Nat., I, p. 275 (n. pr.).

sticticus, Gemm., Col. Heft., VI, 1870, p. 120.

(Figs. 159, 172.)

The description of pictus is very short (the head an-

tennae and legs are not even mentioned) but the colours

exactly fit imperialis.

In the male the head is considerably wider than the

prothorax, and the muzzle is flavous, much as in nohilitatics
;

in the females part of the 10th joint as well as the whole

of the 9th is sometimes whitish. The specimens before

me range from 5-14 mm. in length.

JIab. Queensland : Mt. Tambourine ; N. S. Wales :

Sydney, Wollongong, Richmond River ; Victoria : Narra-

can, Gippsland.

MOSSMANI, Macl., P. L. S., N.S.W., 1887, p. 235.

Hah. Queensland: Mossman River.

* Of the numerous specimens of inconstans which I have seen

these joints are invariably pale ; of four specimens of viridipennis

they are invariably dark

.



120 Mr. Arthur M. Lea's Revision of the

RUBRICEPS, Macl., I. c, p. 236.

Hob. Queensland : Mossman River.

TEPPERI, Blackb., I.e., 1888, p. 1424.

Hah. S. Australia, N. Territory.

PALMERSTONI, Blackb., l.c, p. 1425.

Hob. S. Australia, N. Territory.

APTERUS, OUiff, Mem. Aust. Mus., II, 1889, p. 86, PI. VI,

fig- 3.

Hah. Lord Howe Island.

Telephorus alternatus, n. sp.

$. Black, the dark parts of the elytra with or without a bluish

gloss ; basal half of prothorax, a wide postmedian fascia on elytra,

abdomen (except two apical segments), three basal and three apical

joints of antennae and parts of coxae, flavous or almost so. Rather

sparsely clothed with very short pubescence.

Head very finely punctate. Antennae passing apex of elytra,

moderately stout, 3rd joint much shorter than 4th. Prothorax as

long as its width across apex, apex much wider than base ; hind angles

strongly, the front moderately rounded, base and apex very feebly

bilobed ; very miuutely punctate. Elytra very little wider and

about once and one half the length of prothorax, each pointed at

apex ; densely, moderately coarsely and rugosely punctate

;

without raised lines. Legs long and thin. Length to apex of

elytra 3 ( $ 5), of abdomen 5 ( $ 9) mm.

$ . Differs in being larger, head longer, prothorax less narrowed

towards base, antennae and legs shorter and stouter, abdomen

wider, etc.

Hah. N. W. Australia (Macleay Museum), King's

Sound {W. W. Froggatt); Queensland: Bowen {Aug.

Simson), Chillagoe {G. French).

A very narrow species though considerably wider than

the following ; from both that species and ajjferus (the

only other apterous species hitherto described) the fasciate

elytra will readily distinguish it. The colours appear in

alternate zones, the pale base of the prothorax occupies

rather more than half the surface, the elytral fascia usually

commences slightly before the middle and terminates

rather close to the apex. The abdomen (except the apical

segments) is usually entirely pallid, but on the upper sur-

face is occasionally marked by infuscate spots or zones.
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The 1st joint of the antennae is sometimes partly black

above, the 4th is sometimes pale below, whilst the

11th is usually infuscate at the apex. The prothorax

is impressed in various places, but the impressions seem
to be mostly due to irregular contraction, as they are

seldom the same on any two specimens. In the female

the 4th-8th joints of the antennae are noticeably stouter

than the others.

Telephorus kershawi, n, sp. {Fig. 3.)

(J $ . Black, elytra with a slight greenish or bhiish gloss
; pro-

thorax flavous, but with a dark transverse irregular apical patch
;

upper surface of abdominal segments dark above, except at tips,

lower surface pallid, but each with a spot on each side and one in

the middle ; the two apical segments entirely dark. Sparsely

clothed with very short pubescence, longer at sides than elsewhere.

Head elongate, scarcely visibly punctate. Antennae moderately

long ; 3rd joint distinctly shorter than 4th. Prothorax much
longer than wide, apex and all the angles rounded ; impunctate.

Elytra not as long as head and prothorax combined, and but little

wider than eitherj each obtusely rounded at apex ; coarsely sculp-

tured. Leys long and thin. Length to apex of elytra 4, of abdomen
6 mm.*

Hal. Victoria : Mordialloc (types in National Mu-
seum).

The long prothorax might be considered as evidence
that this species belonged to Sclenurus, but I have not

considered it advisable to generically separate the three

apterous species. It is so narrow that at first sight it

might almost be thought to belong to Carphunis. The
elytra are so sculptured that they might be regarded either

as irregularly granulate or coarsely and rugosely punctate.

The dark marking of the prothorax appears somewhat
like a figure co on one of the females, but it is not exactly

the same in any two specimens. The male is smaller

than the female, with longer and thinner antennae and
legs, larger head and narrower elytra.

Telephorus inconstans, n. sp.

^ $ . Head black, with a metallic-bluish gloss ; each antennae

inserted in an indistinct pallid spot
;
prothorax reddish ; elytra dark

* The lengths given are from a female ; three other specimens
before me are too much contracted to be measured satisfactorily.
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green, or with a large pallid median space, or dark only at base and

apex ; abdomen and sides of meso- and metasternum flavous ; scu-

tellum and appendages black ; 9th and 10th joints of antennae

whitish. Clothed with short, dense pubescence, more noticeable on

elytra and legs than elsewhere.

Head very finely punctate ; with several shallow depressions

between eyes. Antennae rather long and thin, 3rd joint much
shorter than 4th. Prothorax about as long as the width across its

apex, apex distinctly wider than base, all the angles rather strongly

rounded off, base bilobed. Elytra long and thin, usually passing

abdomen, base much wider than prothorax ; very densely and

moderately coarsely punctate, punctures smaller at base and extreme

apex than elsewhere ; each with a feeble raised line. Legs long and

thin.

Length 12-15 mm.

Kab. Queensland : Brisbane {U. J. Turner and B.

lllidgc) ; N. S. Wales (National Museum), Clarence River

(Macleay Museum and A. M. Lea).

I do not know which to regard as the typical form and
which as the varieties of this species; of the twelve

specimens before me four have the elytra entirely dark

green, six have a rather short basal, and a somewhat larger

apical space dark green, the intervening space (covering

more than half of the surface) being pale flavous ; whilst

the other two have the basal and apical markings con-

nected along the sides. The green parts occasionally

become purplish where they approach the flavous parts.

The 10th joint of the antennae is usually infuscate at

apex, the 2nd-8th are each frequently pallid at the

extreme base. The two apical segments of the ab-

domen are usually feebly maculate.

Compared with the types of viridipennis to which

it is very close (I am by no means certain but that the

various forms described should not be at all regarded

as varieties of that species), it differs in being larger,

stouter, the head with much finer punctures, and the

9th and 10th joints of antennae of different colour,

Telephorus nigroterminalis, n. sp.

$ $ . Of a rather dingy flavous ; head (portion of the space be-

tween the antennae dull reddish), scutellum, apical 5th of elytra,

antennae (four basal joints partly pallid), parts of palpi, legs (except

knees, parts of coxae and of front tibiae), meso- and metastemum
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(except parts of sides), black or blackish. Very densely (less densely

on the head and prothorax than elsewhere) clothed with very short

pubescence.

Head densely and finely punctate, with several feeble impressions

between eyes and with a shallow longitudinal one. Antennae

moderately long, 3rd joint much shorter than 4th. Frothorax

about as long as wide, angles rounded, apex almost truncate, base

rounded and not bilobed, surface irregularly impressed ; densely and

minutely punctate. Elytra long, not very much wider than jirotho-

rax ; densely and rugosely but not coarsely punctate ; each with

traces of one or two feeble obliaue raised lines. Lecjs long and

thin.

Length 10-15 mm.

Hah. Queensland {Aug. Simson), Port Denison (Mac-
leay Museum).

Although the descriptions of this and the following

species may read somewhat like that of mastersi, and the
numerous allies of that species, in appearance they are

really very different, the most noticeable distinctions being
the opaque derm and much longer prothorax. The male
is rather smaller and narrower than the female, with a
larger head and thinner and longer antennae. On an
occasional specimen there is an infuscate spot on the pro-

thorax and another on each side of the scutellum. From
some directions the dark apex of the elytra appears to be
granulate.

Telephorus immaturus, n. sp.

(^ . Pale flavous ; head (parts between and in front of antennae

excepted) and apical 5th of elytra almost black ; apical half of

femora, tarsi (and to a less extent the tibiae), middle of metaster-

num, apex of abdomen and 4th-8th joints of antennae more

or less deeply infuscate. Rather densely clothed with very short

pubescence.

Head, densely and finely punctate, almost regularly convex be-

tween eyes. Antennae rather stout and not very long, 3rd joint

much shorter than 4th. Prothorax with apex and angles rounded,

base bilobed ; densely and minutely punctate. Elytra much as in

the preceding species, except that the punctures are rather coarser

and the raised lines even less distinct. Leys long and thin.

Length 9-10 mm.

Hob. N. W. Australia (type in Macleay Museum)
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At first sight not unlike pale undersized specimens of

the preceding species but the differently coloured legs

and antennae will at once readily distinguish it ; the head
also is without a longitudinal impression and the pro-

thorax is different both at the base and apex. In the two
specimens before me the scutellum is slightly infuscate at

apex ; the three basal and three apical joints of antennae

are distinctly paler than the others. Owing to irregular

contraction the prothorax of one of the specimens is dis-

tinctly longer than wide ; in the other it is about as long

as wide.

Telephorus macrops, n. sp. {Figs. 157, 173.)

^ . Pale reddish flavous and liiglily polished ; eyes black. Clothed

with very short pubescence.

Head large, wider than prothorax, impunctate, nowhere distinctly

impressed ; eyes iinusnally large and strictly lateral. Antennae

moderately long ; 3rd joint scarcely, if at all, shorter than 4th.

Prothorax about as long as wide, apex rounded, base feebly bilobed
;

front angles strongly, the hind rather feebly bilobed ; sparsely

and minutely punctate. Elytra the width of head across eyes ;

densely but not very coarsely (at base very finely) punctate

;

with traces of several very feeble raised lines. Lecjs long and thin.

Length 9 mm.

Hah. Queensland : Cairns (type in R. Illidge's col-

lection).

This species belongs to the mastersi group, but is readily

distinguished from all previously described Australian

species by its entirely pallid colour, except as to the eyes.

The eyes are considerably larger than in any other species

here noted or described, and (partly of course owing to

their colour) appear unusually distinct.

Telephorus curvipes, n. sp. {Fir/. 157, 173.)

5 . Black ; a spot on each side of head (marking the insertion of

antennae), prothorax (a large frontal fascia black), elytra (a basal

space and a small subapical spot on each excepted), sides of meta-

sternum, abdomen (two apical segments excepted), apex of coxae and

base of trochanters pallid. Densely clothed with very short

pubescence.

Head very finely punctate. Antennae thin but not very long, .3rd

joint much shorter than 4th. Prothorax rather shorter than its
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width at apex, all the angles rounded, both base and apex very

feebly bilobed ; densely and minutely punctate. Elytra long, not

much wider than prothorax, each obtusely pointed at apex

;

densely, rather coarsely, and rugosely punctate ; without raised

lines. Legs long and rather tliin ; hind femora strongly curved.

Length 11 mm.

Hal. N. S. Wales: Sydney {A. M. Lea), Gosford {H.

J. Carter).

The non-costate elytra with a dark basal zone and two
subapical spots readily distinguishes from Jtavipennis.

The entirely dark antennae and pallid anterior margins

of prothorax, with a spot on each side close to but not

on apex of elytra distinguishes from imperialis. The
hind femora are unusually strongly curved. The base of

the front tibiae and parts of the tarsi are indistinctly

paler than the adjacent parts ; the frontal fascia of the

prothorax occupies about half the surface and appears,

from above, to extend to the sides, although it does not

really do so ; there is also a small infuscate spot on
each side of the base, such as there frequently is in

pulchelhis; the dark parts of the elytra have a slight

bluish gloss, the basal space occupies about one-sixth

(or less) of their length ; the subapical spots are longer

than wide, rounded, and distant about their own length

from the" apex.

Genus Selenurus, Fairm., Journ. Mus., GodefF., 1879,

p. 98 ; Blackb., T. R. S., S.A., 1886, p. 259 ; 1892,

p. 221.

I know no distinct feature by which this genus is to be
distinguished from Telepliorus *

; but as both Sir William

Macleay and the Rev. T. Blackburn have recognised it as

valid I shall not propose to regard it as really synonymous
with Telepliorus. Should, however, it be eventually proved

that the Australian species referred to Telephor^is do not

really belong to that genus, it may be advisable to unite

them all under Selenuoms.

A'picalis, Macl., is allied to anmdatus. I have not a
specimen before me now, but the others (excluding appen-

diculat'us described after the table was drawn up) may be
tabulated as follows :

—

* The species at present referred to the genus (excej)t granulatus)

are very homogeneous in appearance, however.
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A. Elytra entirely dark.

a. Metastermim pallid in middle . , . granulatus, Lea.

aa. Metasternum dark in middle.

b. More than half ofprothorax dark tricolur, Lea (in part),

hb. Less than half dark sydneyanus, Blsickh.

AA. Elytra partly pallid.

B. Tip of elytra pallid.

c. Pale apex connected with base . v-flavus, n. sp.

cc. Pale apex not so connected . . annulatns, Macl.

BB. Tip of elytra dark.

C. Prothorax pallid luteopidus, Fairm.

CC. Prothorax partly dark.

D. Elytra bifasciate variegatus, Biackb.

DD. Elytra with remnants of

but one fascia tricolor, Lea (in part).

Selenurus DEPRESSICOLLIS, Macl. {IcMlivurus). Trans,

Ent., N.S. Wales, II, p. 264 ; Blackk, T. R. S., S.A.,

1892, p. 221 ; var. luteopidus, Fairm., 1877, p. 167,

Jouru. Mus., Godeff., 1879, p. 99. {Fig. 156.)*

The apical joint of the antennae of the type of depressi-

collis is dark terminally, the spot on the prothorax is a

stain only, although described as " a broad black band."

Luteopictus is a form (the commoner of the two in my
experience), in which the prothorax is immaculate.

Of three specimens now before me, two agree exactly

with the description of luteopictas ; the other agrees exactly

in colour, but has the elytra much less coarsely sculptured,

and the elevated line on each scarcely traceable.

Hab. Queensland : Gayndah, Brisbane, Peak Downs,
Mackay ; N.S. Wales : Tweed River.

Selenurus annulatus, Macl, P. L. S., N.S.W., 1887,

p. 238. {Fig. 155.)

In a specimen from Cairns the dark basal and subapical

markings of the elytra are disconnected, and the spot on

the prothorax is small and of irregular shape ; in two others

(sexes) from Kuranda, the dark elytral markings are con-

nected along the sides, and the prothoracic spot is almost a

perfect semicircle, the convex side of which faces the apex.

Htib. Queensland : Mulgrave River, Cairns, Kuianda,

* Var. luteopictus.
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Selenurus tricolor, Lea, I. c, 1895, p. 232.

fernshawensis, Blackb,, T. R. S., S.A., 1900, p. 115.

{Fig. 170.)

At the time this species was described I imagined that

the specimens having the elytra immaculate were typical

of the species ; and that those with the subapical spot

common to both elytra represented a variety. I have
since however obtained four specimens all of which have

the subapical spot ; so that this form (which agrees exactly

with Mr. Blackburn's description oifernshawensis) appears

to be the typical one.

Hob. N. S. Wales : Blackheath, Mount Kosciusko

(5,700-6,000 feet) ; Victoria : Fernshaw ; Tasmania :

Huon River.

Selenurus sydneyanus, Blackb., T. R. S., S.A., 1892,

p. 221.

Two specimens from Brisbane differ from the normal
form in having the prothoracic fascia reduced to irregular

spots or blotches.

Hah. Queensland : Brisbane ; N. S. Wales : Sydney,
Narrabeen, Wentworth Falls ; Victoria.

APiCALis, Macl., P. L. S., N.S.W., 1887, p. 257.

Queensland : Mossman River.

variegatus, Blackburn, T. R. S., S.A., 1892, p. 220.

{Fig. 154.)

N.S. Wales : Blue Mountains
;
Queensland.

granulatus. Lea, P. L. S., N.S.W., 1895, p. 231.

W. Australia : Bunbury.

Selenurus V-flavus, n. sp.

$ . Black ; a spot on each side between eyes (marking the insertion

of antennae), mandibles, margins of prothorax, an elongate stripe on

each elytron, parts of sterna, of abdomen, and of coxae, flavous ; 9th

joint of antennae paler than the others. Clothed with short sparse

pubescence.

Head moderately large ; with some large punctures towards the

middle of base, elsewhere very finely punctate. Antennae rather

long and thin, 3rd joint much shorter than 4th. Prothorax longer

than wide, apex and all the angles rounded, base feebly bilobed.
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with a moderately distinct tranverse median ridge ; very minutely

punctate. Elytra at base considerably wider than prothorax, the

apices obtusely pointed and separated ; densely coarsely and some-

what rugosely punctate ; with scarcely any indications of raised

costae. Legs long and thin.

Length 10 mm.

Hal. Queensland : Tambourine (type in R. Illidge's

collection).

The pale prothorax margins are very narrow and on each

side in front appear to be interrupted, but on examining
the insect from the side it can be seen that the black does

not extend to the extreme margins. The pale markings
on the elytra extend from each shoulder to tlie apex and
combined look like an elongated V ; the sides from the

base to the apical third are narrowly black, the median
dark marking (and which has a slight bluish gloss) appears

as a narrow triangle or wedge, with its base the exact

width of the prothorax, and its apex about one-fourth from

tbe apex of the elytra.

Selenurus appendiculatus, n. sp. {Figs. 104, 105.)

(J . Of a dingy mouse-coloured grey, head somewhat darker. Very

finely pubescent.

Head convex, microscopically punctate ; eyes large. Antennae

long and thin, extending to apex of elytra, 2nd and 3rd joints sub-

equal and shorter than 1st or 4th. Prothorax tranverse surface

irregular. Elytra not extending to apex of abdomen, each separately

rounded; with scarcely visible punctures. ^Momf?i with apical and

subapical appendages. Legs long and thin.

Length 2 mm.

5 . Differs in having the head more convex, antennae much shorter,

legs shorter and abdomen simple.

Hcib. Tasmania : Mount Wellington, Hobart, Huon
River {A. M. Lea).

Certainly the thinnest and almost the shortest of all the

Australian Malacoderms, and perhaps the most remark-
able. The abdomen of the male is terminated by a double

curved appendage, the 4th* segment on its lower surface

appears to have a deeply cleft extension, and from the

middle of this two appendages are continued, one on each

side of the apical appendages.j" Probably, however, in

* I may be wrong in regarding this segment as the fourth.

t The whole is ridiculously suggestive of the skull of a mouse.
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other males all these appendages will not be visible, or

will appear to be different, as the insects (there are one
male and two females under examination) are subject to

great shrinkage. I think it probable that the species will

not permanently remain in Selenurus *
; but the specimens

will not stand the manipulation necessary for a critical

generic examination. One specimen was taken from moss,

the others from Acacia sp. in full bloom ; these at the

moment of capture looked much like minute Cecidomyid
flies. The elytra are of so fragile a nature that they appear

to twist almost as readily as the wings.

Genus Heteromastix, Boh., Res. Eugen., p. 86.

This genus was proposed by Bohemann for a small

insect having the 10th and 11th joints of the antennae

curiously distorted ; subsequently Blackburn referred two
species having simple antennae to it and stated that he
thought Telephorus picsio (ptisillus, Boh.) was congeneric.

This is my opinion also, and I think that Telephoo'us

victoriensis, gaUatus, fusicornis and pauxilhts as well,

should he referred to the genus.

The genus although close to Telephorus differs in the

antennae abdomen and simple mandibles. All the species

are small, with the prothorax strongly transverse (usually

fully twice as wide as long). It is readily divisible into

sections dependent on the antennae of the male.

1. Eleventh joint (and usually the tenth) distorted in

the male.

2. Ninth joint distorted in the male.

3. Third to fifth joints distorted in the male.

4. Antennae simple in both sexes.

There is nothing, however, in the females to indicate to

which of these sections they belong. The first section is

the typical one, but is perhaps not so numerously repre-

sented as the fourth.

The mandibles are usually so folded as to be indistinct,

and it is difficult to manipulate specimens to see them at

all clearl}' ; but in specimens of several species (Jlavipennis,

latus, and simplex) before me they are exposed, and are

* In the male of Selenurus aydneyanus there are also some re-

markable subapical appendages in the abdomen ; as this contracts so

greatly in dying, it is difficult to make out their true nature, but there

are at least two sharp curved long processes.

TEANS. ENT. SOC. LOND. 1909.—PART I. (MAY) K
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seen to be long, thin, strongly curved, sharp-pointed and
edged and perfectly simple.

The prothorax is but little, or not at all, narrower than

the elytra ; and is usually impunctate, or if any punctures

are present these are confined to the margins; the head
also is either indistinctly or not at all j^unctate (except in

Jiavipennis) ; the elytra, however, are usually densely and
rugosely punctate.

In the male the penultimate segment of the abdomen is

deeply excised, often semicircularly, but sometimes to the

base itself ; the preceding segment is widely emarginate

or simple. In the female the abdomen is usually quite

simple, but sometimes the penultimate segment appears

lobed in the middle, with a depression on each side of the

lobe : but the apex itself is not emarginate, or if so then

throughout its entire length.

The tibiae seem to be always terminated by minute
spines, but these are sometimes so very small as to be

scarcely, or not at all, distinguishable from the pubescence.

The basal joint of the hind tarsi is as long or almost as

the three following joints combined.

I have not considered it necessary to describe the

pubescence of each species, as it is much the same in all

;

that is to say, short and moderately dense on the elytra,

and sparse or moderately sparse elsewhere ; it appears to

be comparatively easily abraded.

The sex should always be stated ; I have seen no species

(with the exception of dolichocephalus) in which the female

is sufficiently distinctive to warrant a description being

founded on that sex only ; in fact, the females of most of the

species are so closely allied in general appearances that it

is often very difficult to separate them.

I have seen many other species which for various reasons

are not here described, and I think it probable that the

number now recorded will be more than doubled, and that

other singular modifications of the antennae will be found

to exist. I am acquainted with all the described species

excepting possibly galeatus, which is commented on below

They may be tabulated as follows :
—

A. Antennae with 3rd-5tli joints distorted in

ma] e.

a. Elytra entirely dark . distortus, n. sp.

act Elytra partly pale . injiatus, n. sp
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AA. Antennae -with 9th joint distorted in

male.

h. Head dark McDonaldi, Lea.

bh. Head pale.

c. Elytra entirely dark fusicornis, Blackb.

cc. Elytra partly pale macleayi, n. sp.

AAA. Antennae witli 11th joint distorted

in male.

d. Elytra partly pale luridicollis, Macl.

dd. Elytra entirely dark.

e. Head entirely pale .... mirabilis, Lea.

ee. Head entirely dark.

/. Tenth joint not distorted in

in male decipiens, n. sp.

ff. Tenth joint distorted in male.

g. Scutellum dark .... gagaticeps, Lea.

gg. Scutellum pale.

h. Legs almost entirely

pale pallipes, n. sp.

/(7i. Legs almost entirely

dark laticollis, n. sp.

eee. Head with muzzle pale

i. Ninth joint of antennae in

male strongly transverse crassicornis, Lea.

n. Ninth joint not transverse.

j. Apical joints of antennae

in male pale *
. . . . bicolor, Boh.

jj. Apical joints dark.

k. Scutellum pale . . . frater, n. sp.

kk. Scutellum dark.

I. Muzzle very distinctly

pale flavifrons, n. sp,

II. Muzzle indistinctly

pale imitator, n. sp.

AAAA. Antennae simple in both sexes.

B. Prothorax entirely dark.f

m. Prothorax notched on each side of

base tenuis, n. sp.

mm,. Prothorax not notched at base.

n. Elytra entirely dark niger, n. sp.

* Usually the entire antennae.

t There is a variety of 7iiger in which the sides of the prothorax
are not entirely dark.

K 2
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nn. Elytra partly pale

BB. Prothorax with dark margins .

BBB. Prothorax entirely pale.*

C. Elytra pale

CC. Elytra dark.

D. Head pale.

o. Greater portion of legs pale

00. Greater portion dark . .

DD. Head dark (the muzzle

sometimes excepted).

E. Terminal joint of antennae

in male constricted in middle.

p. Legs entirely dark . .

pp. Legs partly pale . .

EE. Terminal joint not so

constricted.

F. Margins of prothorax

simple.

q. Prothorax with very

distinct submarginal

punctures ....
qq. Prothorax without

punctures.

r. Antennae long and

thin

rr. Antennae compara-

tively robust

FF. Margins of prothorax

not simple.

G. Elytra coarsely punc-

tate

GG. Elytra moderately

punctate at most.

H. Elytra with very

numerous distinct

transverse ridges .

HH. Elytra without

such ridges.

I. Knees much paler

than femora

II. Knees not at

all or very

slightly paler

than femora .

dolicJwcepJiahis, n. sp.

discojlavus, n. sp.

Jlavipennis, n. sp.

anticus, Blackb.

genimdatiis, n. .sp.

mgnpes, n. sp.

latus, n. sp.

vidoriensis, Blackb.

panxillus, Blackb.

simplex, n. sp.

perabundans, n. sp.

occidentalis, n. sp.

elegans, n, sp.

pusillus, Boh.

* Occasionally there is a dark stain at the base, or at both base

and apex.
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Heteromastix bicolor, Boh., Res. Eugen., p. 81, PI. I,

fio-. 3; Lea, P. L. S., N.S.W., 1895, p. 233. {Figs. 41,

42.)

In the typical form of this species the antennae of the

male are uniformly pallid, rather stout, and somewhat
shorter than the elytra; the 11th joint at its greatest

leogth is fully twice the length of the 10th.

Eab. N.S. Wales: Sydney, National Park.

Var. PRIMUS, n. var.

Differs in having the antennae thinner and longer (slightly longer

than the elytra) with the median joints infuscate, but the terminal

joints are of the same shape and colour as in the typical form.

Hah. N.S. Wales : National Park.

Var. SECUNDUS, n. var. {Fig. 43.)

Differs from the typical form in having the antennae thinner and

much longer (as long as the head prothorax and elytra combined),

the median joints infuscate and the terminal joint not much longer

than the 10th at its longest. Its elytra are more sparsely clothed

and with darker pubescence, and the punctures of the same are

larger and more noticeable.

Although the antennae of this form are so different in

appearance to that of the typical form of iicolor, I have

not considered myself justified in describing the unique

specimen before me as belonging to a distinct species,

especially as the preceding variety is clearly intermediate

between the two forms.

Rab. N.S. Wales : Wollongong.

Heteromastix pusillus, Boh. ( TdcpJwrus), Res. Eugen.,

1858, p. 80.

Telephones i^ysio, Gemm., Col. Heft., vi, 1870, p. 120.

Var. dilataticollis, Blackb., T. R. S., S.A., 1892, p. 222.

This species is common in New South Wales, and varies

in length from 2i to 3f mm. The basal joints of the

antennae and the legs also vary in colour, but the paler

portions are never of the clear colour of the prothorax.

The dilated portion of the prothorax is much more
conspicuous in some specimens than in others.

Numerous specimens from Western Australia before me
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have the antennae slightly longer and the dilated portion

of the prothorax less abrupt, but more noticeably thickened
;

the basal joints of antennae and legs also vary in colour.

I cannot regard these specimens, however, as representing

more than a variety of pusillus, and dilataticollis of

Blackburn another.

Hob. N.S. Wales: Sydney, Galston, Jenolan, Tam-
worth, Forest Reefs, Blue Mountains ; Victoria : Monbulk,
Gisborne ; S. Australia : Adelaide ; W. Australia :

Bridgetown, Karridale.

Heteromastix luridicollis, Macl. {Maiachius), Trans.

Ent. Soc, N.S. Wales, ii, p. 265.

The type of this species is a female and is in the

Australian Museum ; a second specimen from Gayndah
is in the Macleay Museum and is a male. The type has

brownish elytra, becoming paler at the base. Mr. H. J.

Carter has taken several specimens at Byron Bay ; these

represent varieties having the apical third or fourth of

elytra dark, the rest being paler than the prothorax ; a

specimen from Wide Bay in the Australian Museum has

about half of the apex dark.

In both series the prothorax is transversely impressed

at the base, each side of the impression opening into a

fovea of irregular shape and size ; in the description the

prothorax is said to have " two small round deep foveae

at the base." I certainly, however, cannot regard these

foveae as being round (circular) and deep, nor are they

isolated as the description implies, each being but a lateral

enlargement of the basal impression.

In build and general appearance (except as to the colour

of the elytra) the species strongly resemble gar/aticeps, and

the antennae of both sexes and the punctures of the elytra

are much the same ; so that it is quite an ordinary

Heteromastix.

Rah. Queensland: Gayndah, Wide Bay; N.S. Wales:
Byron Bay.

Heteromastix victoriensis, Blackb. (Telephoms), P. L. S,,

N.S.W., 1891, p. 528.

Tw^o males from Jenolan appear to belong to this

species ; in one of them the three basal joints of antennae

are obscurely reddish, in the other the basal one only ; the
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9th joint is very slightly but perceptibly wider than

the 8th or 10th, slightly shorter than the 11th, but longer

than any of the others except perhaps the 1st.

Rab. Victoria : Alpine district ; N. S. Wales : Jenolan.

Heteromastix fusicornis, Blackb. {Tclepli(ynis), I.e.,

p. 529.

This species differs from McDonaldi in having the

scutellum (not mentioned by Blackburn) and head entirely

pallid, and more of the legs pallid. The 9th joint of the

male antennae is much the same as in McDonaldi, except

that it is larger, with its apical fovea larger and more
distinct ; and its head is smooth whilst in that species

it is rather coarsely punctate. The female (unknown to

Blackburn) differs from the male in having the head
somewhat narrower, the 9th joint simple (although it

is slightly wider than any of the others) and slightly

shorter than the 11th—which is longest of all.

Hob. Victoria: Upper Yarra River; N. S. Wales:
Sydney.

Heteromastix pauxillus, Blackb, {Tclcpliorus), T. R. S.,

S.A., 1886, p. 261.

I have a specimen from the Rev. T. Blackburn bearing

a label in his writing "pauxillus, Blackb.," and agreeing

with his description except that it is much smaller (2| as

against ^\ lines).*

The species is exceedingly abundant and widely distri-

buted in Tasmania, where it occurs on flowers. The male
is smaller and thinner than the female, with longer (but

still simple) antennae, longer legs and penultimate segment
of abdomen semicircularly excised.

Hob. S. Australia : Port Lincoln ; Tasmania.

Heteromastix galeatus, Blackb. {Tel&phorus), P. L. S.,

N.S.W., 1891, p. 529.

? gagaticeps, Lea, I. c, 1895, p. 233. (Figs. 30, 36.)t

Telephorus galeatus, Blackb., is certainly a Heteromastix,

and quite possibly my gagaticeps, in which case the latter

* Mr. Blackburn writes me, however, that 4J lines was a misprint
and should have been 2J.

t From type of gagaticeps.
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name must fall. There are, however, so many species

having the 10th and 11th joints curiously distorted (all on

the same plan though differing greatly in degree) in the

male, that I hesitate to regard the two names as synony-

mous. In his description, Blackburn says "femorihis

tihiisque (anticis totis, ceteris ex parte) testaceis." I have

only seen four specimens of gagaticeiis having the legs so

coloured, all the others (several hundreds) having the legs

as in my own description ; if therefore gagaticcj'ts really

belongs to galeatus, it is the typical form of a species of

which only a rare variety was known to Blackburn.

The difficulty is not diminished by the fact that there

are before me three specimens of one species, and one of

another,* which also agree with the description of galeattis

as to colours and sculpture ;
tliey are, however, certainly

different to gagaticeps as the 10th joint of the antennae is

much longer (in the male of gagaticeps it is decidedly

transverse), whilst the 11th is considerably longer and
thinner. In one of these species the antennae also are

about one-third longer, and the 3rd joint has an infuscate

spot on its upper surface ; in the other the antennae are

of the same length and colours.

Hah. (galeatus) Victoria: Alpine District; (gagaticeps)

Queensland: Brisbane; N. S. Wales: Chatswood, Con-
dobolin, Forest Reefs, Blue Mountains, Sydney, Galston,

Clifton, Tamworth ; Victoria.

Heteromastix McDonaldi, Lea, P. L. S., N.S.W., 1896,

p. 234.

In the type male the 9th joint of the antennae is greatly

inflated and has a deep apical fovea. A male from
Galston has the 9th joint also inflated but to a less

noticeable extent, and the fovea is also smaller. A male
from Launceston agrees with the Galston specimen in the

9th joint, but has the legs entirely dark.

The elytral punctures are rather coarse and almost
regular, but become very small at the apex.

Hab. N. S. Wales : Armidale, Galston ; Tasmania :

Launceston, Strahan.

* As either of tliese may be the true galeatus, I have not described
them.
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ANTicus, Blackb., T. R. S., S.A., 1892, p. 221.

Hal. N. S. Wales : Blue Mountains.

MiRABiLis, Lea, P. L. S., N.S.W., 1895, p. 235.

Hal. Queensland : Barron Falls.

CRASSicoRNis, Lea, I.e., p. 236. (Figs. 31, 37.)

Hal. Queensland : Cairns, Kuranda.

Heteromastix distortus, n. sp. {Figs. 32, 40, 112.)

^ . Dark brown
;
prothorax, base of antennae, legs (except tbe

tarsi, base of hind femora and apex of hind tibiae) flavous.

Head wide, depressed between eyes, impunctate, or almost so.

Antennae long, 3rd-5th joints curiously inflated and distorted, 4tli

largest of all but no longer than 6th. Prothorax about twice as wide

as long, sides regularly rounded. Elytra densely and minutely

punctate, with traces of feeble raised lines. Penultimate segment of

abdomen semicircularly excised. Front tibiae deeply notched at

apex ; basal joint of front tarsi strongly curved.

Length f)^ mm.

Hal. N. S. Wales, Sydney (type in Macleay Museum).

The two specimens before me are both injured ; one

having the head partly eaten and both with the terminal

joints of antennae missing; they may also be somewhat
faded and the parts described as dark brown may possibly

be black in living specimens. The antennae and front

legs of the male (the only sex known to me) are so

peculiar, however, that it cannot be mistaken. The 4th

joint of the antennae is very peculiar, from one direction

it appears widest at the base, from another at the apex

;

the 5th is lobed near the base and slightly shorter than

the 6th ; each of the three distorted joints is obliquely

produced at the apex. The head towards the base appeal's

to be obliquely strigose, but this appearance is due solely

to the pubescence.

Heteromastix macleayi, n. sp. {Fig. 33.)

(J. Flavous; elytra (base and sides diluted with flavous)

and abdomen dark brown ; metasternum somewhat paler ; three

terminal joints of antennae infuscate.

Head wide. Antennae rather long and stout ; 9th joint long,

strongly inflated and foveate near apex ; 11th distinctly longer than
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10th, but slightly shorter than 9th. Prothorax twice as wide as

long, apex slightly wider than base, sides rounded but not quite

regularly so ; witli submarginal punctures. Elytra densely and

rather coarsely punctate, the punctures nowhere confluent but con-

nected in places by feeble transverse ridges.

Length 2| mm.

Hah. Queensland : Cairns (type in Macleay Museum).

Owing to shrinkage the abdomen cannot be satisfactorily

examined, but the penultimate segment is apparently

semicircularly excised as in the males of other species.

Its small size and bicoloured elytra will readily distinguish

it from ficsicornis and McDonaldi, the two previously

described species having the 9th joint inflated.

Heteromastix flavifrons, n. sp, {Figs. 44, 45, 46.)

^ . Black ; muzzle, prothorax, two basal joints of antennae and

lower surface of 3rd, front legs (tarsi excepted), parts of four hind

coxae, of femora and of tiliiae tlavous or almost so.

Head convex, with several very indistinct impressions. Antennae

stout, moderately long ; 3rd-9tli joints triangular, 10th produced at

one side of apex, 11th considerably longer than 10th. and constricted

on one side. Prothorax twice as wide as long, sides regularly

rounded. Elytra densely and rugosely but not coarsely punctate
;

with traces of feeble raised lines. Penultimate segment of abdomen

deeply excised but not quite to base, the preceding segment widely

and rather deeply emarginate.

Length 5-6 mm.
5. Differs in having the antennae shorter, 11th joint simple

although longer than lOtli ; the prothorax somewhat wider, and the

abdomen simple.

Hah. N. S. Wales : Armidale ( W. W. Froggatt).

Tlie 11th joint of the male from one direction appears

to be of an elongated reniform shape and almost as wide

as the 10th joint; from another direction it appears to be

much narrower and almost lanceolate. In this (as in

many other) species, on each side of the prothorax at the

base, there may often be seen a small tuft of pubescence

(never distinct, however), which occasionally causes the

posterior angles to appear acute. The elytral sculpture is

not quite so coarse as in gagaticeps ; from which species it

also differs in having the muzzle pallid and 11th joint of

different shape.
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Heteromastix frater, n. sp. {Fig. 47.)

(J . Black ; muzzle and lower surface of head, protliorax, scu-

tellum, legs (tarsi and apex of four hind tibiae infuscate) and three

basal joints of antennae flavous.

Shape much as in the preceding species.

Length 4|-5j mm.

Hah. N. S. Wales : Jenolan (-/. G. Wiburd and A. M.
Lea), Mittagong ( W. W. Froggatt).

The antennae resemble those of the preceding species

but are distinctly thinner, the 10th joint is more produced
at the apex, and the 11th at the base. The females are

smaller than the females of that species and have much
shorter and thinner antennae ; the scutellum is pale and
a greater portion of the muzzle and legs is pale. Never-
theless, the two are very closely allied.

Heteromastix pallipes, n. sp. {Figs. 48, 49.)

$. Black; prothorax, scutellum, legs (two apical joints of tarsi

slightly infnscate) and two basal joints of antennae flavous.

Head comparatively small. Antennae long ; 10th joint wide,

strongly produced at apex; 11th long and distorted. Prothorax

more than twice as wide as long, sides regularly rounded. Elytra

very densely and rugosely but not coarsely punctate. Penultimate

segment of abdomen widely semicircularly excised.

Length 3| mm.

Hob. N. S. Wales : Sydney {A. M. Lea).

Moderately close to gagaticeps, but with entirely pallid

legs and scutellum ; the antennae are considerably longer,

the 11th joint is much longer, and the apical portion

projects at about 45° from the rest of the joint ; the pro-

thorax is wider and the elytral punctures are considerably

smaller. From the preceding species it differs in having
longer antennae, 11th joint of different shape and by its

dark muzzle. The antennae are much longer and thinner

than in any of the allied species; the 10th joint from one
direction appears to be wide and at the apex feebly

emarginate, from another direction it is seen to be strongly

and obliquely produced ; the 11th from one direction

appears long, thin and slightly constricted in the middle,

from another it appears to be joined at one corner to the
10th, with—from its outer base—a distinct spur projecting
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outwards, whilst the apex is produced directly outwards.
The whole joint has not the least resemblance to a helmet
as may be noticed in gagatice])s.

Heteromastix laticollis, n. sp. {Figs. 34, 38.)

(J . Blackish
;
prothorax and scutellum flavous ; front coxae and

all the trochanters almost flavous.

Head wide. Antennae long and stout, 2nd joint much smaller

than usual, 10th and 11th distorted. Prothorax almost thrice as

wide as long, sides almost regularly rounded but slightly thickened

in front, base gently sinuous. Mytra rugosely sculptured, slightly

dilated posteriorly. Penultimate segment of abdomen semicircularly

excised.

Length 5 mm.

5 . Differs in having the prothorax wider and antennae and

abdomen simple.

ITah. Queensland : Cairns (types in Macleay Museum).

The 11th joint is more strongly curved than in the

other species ; at its base on one side it is grooved, with

part of the 10th joint (which is also peculiarly distorted)

resting in the groove ; from another direction the two
joints appear very different. The prothorax is wider than
in any other species here recorded. The elytra though
very densely are not distinctly punctate, and appear to be
covered with small and very irregular granules, somewhat
after the style of TelepJiorus noHlitatus, etc., there are also

on them traces of feeble raised lines, which are also broken
up into indistinct granules. In the pair before me the

male is the larger.

Heteromastix decipiens, n. sp. {Fig. 39.)

$. Black
;

prothorax, front legs (tarsi excepted) apex of hind

femora, base of hind tibiae and two basal joints of antennae flavous.

Head convex and smooth. Antennae rather long, 10th joint

slightly produced at one side of apex but not distorted ; 11th almost

as long as the three preceding combined, distinctly constricted at

about two-fifths from its apex. Prothorax almost twice as wide as

long, sides regularly rounded. Elytra densely but not coarsely or

rugosely punctate. Penultimate segment of abdomen with an almost

parallel-sided incision to extreme base.

Length 5 mm.

Hob. N. S. Wales : National Park {A. M. Lea).
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Coloured much as gagaticeps, even to the black muzzle
;

but the 10th joint but little different to the 9th and
certainly not distorted ; the 11th, however, is very different,

appearing almost as two joints and without the peculiar

lobe projecting backwards as in gagaticeps and most of the

allied species ; in fact, at first the antennae appear to be
distinctly 12-jointed. The elytral punctures are smaller

than in gagaticeps, but are more clearly defined, although

this may be partly due to abrasion, as the elytra are

almost glabrous in the only specimen before me ; which
also is without the middle pair of its legs.

Heteromastix tenuis, n. sp. {Fig. 91.)

$ . Black, shining ; elytra with a slight bluish gloss. Elytra

more sparsely pubescent than usual.

Head impunctate ; eyes above the average size. Antennae long

and thin, 11th joint distinctly longer than 10th. Prothorax dis-

tinctly less than twice as wide as long, disc more convex than usual

;

each side of base with a small but distinct subtriangular notch.

Elytra longer and thinner than usual ; densely and moderately

coarsely punctate. Penultimate segment of abdomen semicircularly

excised.

Length 4J-4| mm.

Rab. Tasmania : Mount Wellington {A. M. Lea).

The antennae to the eye appear to be as long as the

body, but by measurement they are seen to be really a

trifle shorter. The margins of the prothorax from some
directions appear to be supplied with very minute seti-

ferous granules. The elytral punctures are often elongate

and three or four are frequently separated from the others

by short transverse or oblique wrinkles ; they are almost
as large as fusicornis. The insect itself is longer and
thinner than any of its congeners here recorded ; it is also

the only one with the least trace of blue on the elytra.

Even apart from colour, however, the species is very
distinct.

Heteromastix niger, n. sp.

(J . Black. Elytra more densely clothed with whitish pubescence

than usual.

Head wide and indistinctly punctate. Antennae rather long
;

2nd joint more than half the length of third, 11th distinctly longer
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than 10th. Prothorax twice as wide as long, sides thickened, with

the anterior angles obliquely cut off. Elytra densely and moderately

coarsely punctate, the punctures in irregular lines, between which

are smaller punctures. Penultimate segment of abdomen excised

almost to extreme base.

Length 3 mm.
5* . Differs in having slightly shorter antennae, and with the

penultimate segment of abdomen feebly curved throughout.

ITah. Tasmania : Launceston, Zeehan (Aug. Simson),

Mole Creek, Hobart, Mount Wellington {A. M. Lea)',

Victoria : Oakleigh (National Museum).

This is the only entirely black species known, from the

preceding species, to which in colour it approximates,

it dififers in being much shorter, prothorax wider and
differently shaped ; antennae shorter, etc. In an occa-

sional specimen the sides of the prothorax are diluted

with flavous.

Heteromastix flavipennis, n. sp.

$ . Black
J
prothorax, elytra, part of mandibles and of coxae

flavous.

Head rather narrower than usual ; densely and not very minutely

punctate. Antennae long and thin. Prothorax not twice as wide

as long, front angles strongly rounded, hind very feebly produced
;

widest at apical third. Elytra densely, rugosely and moderately

coarsely punctate ; with numerous irregular feebly raised lines

Penultimate segment of ahdomen widely and rather shallowly

emarginate.

Length 5i ( $ 6|) mm.

5 . Differs in being larger and wider, with narrower head and

prothorax, shorter and stouter antennae and simple abdomen.

Hob. W. Australia : Karridale {A. M. Lea).

This is the only species known to me in which the head

is seen to be distinctly punctate ; it is also the only one

(except a species of which I have seen but a female) with

the elytra entirely pallid. In the male the 3rd-llth

joints are almost exactly the same lengths, the 11th being

just perceptibly longer than the 10th ; in the female,

however, the 11th joint is distinctly longer than the 10th,

although shorter than the corresponding joint of the male.

The elytral punctures are frequently confluent.
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Heteromastix discoflavus, n. sp.

(J. Of a smoky-brown, varying to blackish-brown on head and

sides of prothorax
;

greater portion of prothorax flavous ; elytra

obscure flavous ; a wide median and a narrow lateral space darker.

Head wide and indistinctly punctate. Antennae long and thin,

11th joint longer than 10th. Prothorax twice as wide as long, disc

rather more convex than usual. Elytra densely and coarsely

punctate throughout. Penultimate segment of abdomen semi-

circularly excised to base.

Length 3| ( ? 4|) mm.
$ . Difi"ers in being larger, with narrower head and shorter and

stouter antennae (those of the male being slightly longer than the

body, whilst in the female they are distinctly shorter), legs shorter

and abdomen simple.

Uab. Tasmania (types in Aug. Simson's collection).

The elytral colours are not sharply defined, the darker

portions being of the nature of stains. In the male the

sides of the prothorax are more reflexed than usual and
almost perfectly parallel, so that the segment itself appears

to be transversely oblong ; in the female the sides are

almost regularly rounded. The elytral punctures are

coarser than in any other species known to me ; on the

male they are almost seriate in arrangement, but on the

female exhibit a strong tendency to become confluent and
rugose.

Heteromastix occidentalis, n. sp.

(J . Black, prothorax flavous.

Head wide and indistinctly punctate. Antennae long and thin,

11th joint scarcely longer than 10th. Prothorax scarcely twice as

wide as long, sides thickened and inflated in the middle. Elytra

very densely and rugosely but not coarsely punctate ; with numerous

feeble transverse ridges. Penultimate segment of abdomen widely

semicircularly excised.

Length 4-5| mm.
9 . Differs in being larger and wider, with distinctly shorter

antennae and simple abdomen.

Hab. W. Australia : Swan and Vasse Rivers {A. M.
Lea).

From some directions, especially in the females, the

elytra appear to be covered with minute granules, but this
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appearance is deceptive. In appearance it is much like

large specimens of 2'>usillus, or small ones of paiixillus, the

size being almost constantly intermediate between the two.

From pauxilhis it differs in the prothoracic margins being

considerably thicker and rather suddenly inflated in the

middle, much as in pusilhcs; from the latter species it

differs in the antennae being longer and entirely black

and its elytral punctures coarser. I have seen numerous
specimens of both this species and pusillus from Western
Australia and the differences mentioned seem to be quite

constant ; the two species, in fact, seem (in W. Australia)

to be related to each other much as perahundans and
paiixillus are in Tasmania.

Heteromastix perabundans, n. sp.

(J . Black, prothorax flavous ; base of tibiae and lower surface of

three basal joints of antennae obscure testaceous.

Head scarcely visibly punctate and less transverse than usual.

Antennae moderately long and stout ; 2nd joint more than half the

length of 3rd, llth sto\iter and longer than 10th. Prothorax and

elytra sculptured as in niger, except that the punctures are some-

what coarser. Penultimate segment of abdomen semi-circularly

excised.

Length 3h nim.

$ . Differs in being slightly larger than the male, with just per-

ceptibly shorter antennae, prothorax slightly more transverse and

the penultimate segment of abdomen gently curved throughout.

Hab. Tasmania : Hobart, Mount Wellington, Huon
River {R. H. D. Griffith, Aug. Simson and A. M. Lea).

The sculpture and pubescence are almost exactly the

same as in niger ; in fact, but for the colour of the pro-

thorax the two species would be scarcely distinguishable.

From pusilhis it differs in having the elytra much more
coarsely punctate and the prothorax less angularly dilated,

the dilated portion also being basal and median instead

of subapical. The base of the prothorax is usually stained

with black.

Probably, during several months of the year this is the

commonest of all insects on flowers about Hobart and
Mount Wellington ; I have seen tens of thousands of

specimens in my beating umbrella at the same time.
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Heteromastix nigripes, n. sp.

^ . Black
;
prothorax reddish-flavous.

Head rather strongly convex. Antennae long and moderately

stout ; 2nd joint one-third the length of 3rd ; 11th about twice the

length of TOth and distinctly, although not very decidedly, con-

stricted at its middle. Prothorax twice as wide as long, sides

regularly rounded. Elytra very densely, rugosely and rather

coarsely punctate. Penultimate segment of abdomen semicircularly

excised.

Length 4^ mm.

$ . Differs in having shorter antennae, the 2nd joint of Avhich is

proportionately longer and the 11th shorter (although distinctly

longer than the 10th) and not constricted in middle, being in fact

slightly widest in front of the middle
;
prothorax rather wider

;

legs shorter and abdomen simple.

Hob. Tasmania : Lannceston, Beaconsfield, Karoola,

George Town, Denison Gorge, East Tamar, Zeehan, Huon
River, Hobart, Frankford, Mount Wellington {Aug. Simson,

E. H. D. Griffith and A. M. Lea).

From the allied species, except latus, it can be readily

distinguished by the long and constricted terminal joint

of antennae in the male. The whole insect is larger and
the sides of the prothorax are different to those of per-

ahundans, in the company of which species it is frequently

taken. In the male the antennae are not much shorter

than the body. The elytral punctures are about as large

as in fusicornis but decidedly denser. As in a number
of other species the base of the prothorax is sometimes
stained with black. From victoriensis it differs in beins:

shorter, with shorter antennae, entirely black legs, less

coarsely punctate elytra and sides prothorax, which also

is without submarginal punctures.

Heteromastix simplex, n. sp.

(J. Black; prothorax, mandibles, knees, trochanters, front coxae

and two basal joints of antennae more or less flavous.

Head strongly transverse ; eyes larger than usual. Antennae

moderately long and rather stout ; 2nd joint more than half the

length of 3rd, 11th about one-third longer than 10th. Prothorax

twice as wide as long, sides rounded except at extreme base ; with

indistinct submarginal punctures. Elytra densely, moderately

TRANS. ENT, SOC. LOND. 1909.—PART I. (mAT) L
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coarsely and somewhat rugosely punctate. Penultimate segment

of abdomen deeply semicircularly excised.

Length 4^ mm.

Hah. N. S. Wales : Jenolan {A. M. Lea).

Differs from the species I suppose to be vidoriensis in

being smaller and wider, legs somewhat differently coloured

and antennal joints (especially the 9th-llth) differently

proportioned. The elytra are more coarsely sculptured

than in gagaticeps, to the female of which it bears a striking

resemblance ; in fact, but for the abdomen being essentially

masculine I should have imagined the unique specimen
before me to be a female of that species. The elytral

punctures are the same size but much denser than in

fnsicornis ; the rugose appearance is caused by small

transverse wrinkles, but each puncture is usually clearly

defined. From pauxillus, it ditfers in being more compact,

antennae much shorter, basal joints pale, the 2nd propor-

tionately longer, elytral punctures more sharply defined,

legs not entirely black, prothorax less transverse, etc.

Heteromastix latus, n. sp.

^. Black; prothorax, parts of muzzle, mandibles, front legs

(tarsi, apex of tibiae and part of base of femora infuscate), middle

knees and base of hind tibiae more or less flavous.

Head strongly transverse. Antennae somewhat as in nigripes.

Prothorax about twice as wide as long, sides almost regularly

rounded. Elytra shorter and wider than usual, densely and rugosely

but rather finely punctate. Penultimate segment of abdomen semi-

circularly excised.

Length 5j mm.
5. Differs in being slightly wider, prothorax more transverse,

antennae shorter, 11th joint not constricted in middle and abdomen

simple.

Hob. N. S. Wales : Forest Reefs {A. M. Lea).

I have referred this species and nigt'ipes to the group

having simple antennae, although the apical joint is some-

what constricted in the middle in the male, apparently

denoting an approach to the group about gagaticeps. The
10th joint, however, is perfectly simple. The antennae of

this species are much as in nigripes, except that they are

somewhat shorter and stouter and with the 11th joint

shorter and very feebly constricted in the middle ; but the
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insect itself is much wider, the elytra are less closely-

punctured, and parts of the legs and muzzle are pallid

;

the head also is distinctly more transverse and less convex.

I have numerous specimens of both species and seen side

by side they look very distinct. The elytra are wider than

in f/agaticeps, and the punctures are smaller and not quite

so dense.

Heteromastix geniculatus, n. sp.

^. Head, prothorax, scutelluni, base of 1st joint of antennae,

front coxae and all the knees flavous ; elsewhere black.

Head less transverse and eyes larger than usual. Antennae long

and thin; 2nd joint less than half the length of 3rd, 11th just

perceptibly longer than 10th. Prothorax not twice as wide as long,

sides gradually dilated from base to near apex, but front angles

strongly rounded; disc rather strongly convex. Elytra distinctly

wider than base of prothorax ; densely, rugosely, but not coarsely

punctate. Penultimate segment semicircularly excised. Tarsi un-

usually thin.

Length 6 mm.

Rah. N. S. Wales : Burrawang {T. G. Sloane), National

Park, Sydney (A. M. Lea).

There are one male and two female specimens before

me, the females being both smaller (5 mm.) than the male

and with shorter antennae and simple abdomen. In the

male the antennae are almost as long as the body. The
elytra from some directions appear to be covered with

small granules, but this appearance is deceptive. From
anticus* (the only other described species having both

the head pallid and antennae simple) it difters in being

larger with antennae and legs not entirely pallid, elytra

with denser and smaller punctures, prothorax narrower, etc.

Heteromastix imitator, n. sp.

(J. Black; prothorax, knees, trochanters and front coxae and

femora flavous ; tip of muzzle obscurely flavous, antennae (basal

joints flavous) tibiae and tarsi infuscate.

* The antennae of the male of anticus are described as having the

3rd-5th joints somewhat dilated ; these joints, however, are not
distorted as in distortus, but are slightly wider than those preceding
or following them, and much as they are in many other species of

the genus. Mr. Blackburn has kindly presented me with a male of

anticus.

L 2
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Head scarcely visibly punctate. Antennae rather tliin ; lltli

joint about twice the length of 10th, compressed towards base, the

basal portion lobed and fitted into 10th. Prothorax twice as wide

as long, sides slightly dilated towards apex. Elytra with dense

subrngose and rather small punctures. Penultimate segment of

abdomen widely notched.

Length 3 mm.

Hah. N. S. Wales : Wentworth Falls (Aug. Simson).

In appearance very close to pnsillus but with the 10th
and 11th joints distorted; hicolor is about the same size

but the two terminal joints are very different and the

antennae and legs are differently coloured. It is much
smaller than fiavifro7is, the antennae are thinner and the

tenninal joints of different shape. From one direction the
10th joint appears to be wider than any of the others and
semicircularly notched at the apex, with the inflated base

of the 11th fitting into the notch ; from another direction

it appears to be no wider than the others and the 11th
appears to be normally attached to it and but little longer,

whilst from the other direction the 11th appears to be
twice as long; from still another direction the 11th has a
faint resemblance to the helmet-like shape of that joint in

gagaticeps.

Heteromastix amabilis, n. sp.

^ . Black
;
prothorax, trochanters, parts of coxae (the front pair

entirely) and knees flavous.

Head longer and with more prominent eyes than usual, with a

wide but feeble elevation continuous between eyes ; scarcely visibly

punctate. Antennae extending to apex of elytra, rather thin, all

the joints (except the 2nd) subequal in length, but the 11th notice-

ably longer than 10th. ProtJwrax about once and one half as long

as wide, sides strongly reflexed and increasing in width to near apex,

disc obtusely bilobed. Elytra with dense, rather small and sub-

rugose punctures. Penultimate segment of abdomen semicircularly

excised.

Length 4|( 9 6) mm.

$ . Differs in being larger, the antennae shorter (though longer

than in many other species), the ridge between the eyes scarcely

traceable, and the prothorax more transverse and with its disc

scarcely visibly bilobed.

Hah. N. S. Wales : National Park {A. M. Lea), Blue

Mountains {H. J. Carter).
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In the male the basal joint of the antennae is almost

entirely pale, in the female it is pale only at the extreme
base. In the female specimen the mandibles are exposed,

are pale at the base and dark brown at the tip. In shape
it is almost identical with genicidatus, but its black head
at once distinguishes it from that species. From vicioricnsis

it is distinguished by the upturned front angles of prothorax

and absence of marginal punctures and by the much
smaller elytral punctures. From pavxilliLs it differs in

the much less transverse prothorax, with different anterior

angles, stouter antennae, bicoloured legs and much finer

elytral punctures. In the table it is placed beside ptisillus,

but it is much larger than that species ; the prothorax is

less transverse, antennae considerably longer, legs differently

coloured, etc.

Heteromastix inflatus, n. sp. (Fig. 35.)

(J . Black
;
prothorax and basal half of elytra flavous ; trochanters

of a dingy brown.

Head densely and minutely punctate, largely but indistinctly

impressed in front. Antennae rather long and thin, 3rd-6th joints

more or less distorted. Prothorax about twice as wide as long, sides

strongly reflexed, of equal width near base and apex. Elytra dilated

beyond the middle, each separately rounded at apex ; with dense,

rather small, subrugose punctures becoming very small towards

base. Penultimate section of abdomen triangularly excised almost

to base.

Length 4|-6 mm.

Hah. N. S. Wales : Gosford (K J. Carter).

The elytra are distinctly inflated just beyond the middle
with their dark portion slightly advanced along the suture.

There are three males before me and the antennae (except

to a slight extent in degree) are alike in all ; the distorted

joints, however, alter their appearance with the point of

view. The 3rd is about the length of the 1st, slightly

curved inwardly and the apex produced obliquely out-

wards, the 4th is considerably shorter than the 3rd, slightly

inflated on one side and incurved on the other and feebly

produced at the apex (from another direction it appears to

be of equal width at base and apex, and feebly constricted

in the middle), the 5th is the largest joint of all, at its

base it is strongly produced (obtusely dentate) on one side,

with a corresponding depression on the other ; the 6th is
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slightly bulged out at the base on one side ; the remaining
joints are simple or almost so.

Heteromastix dolichocephalus, n. sp.

9 . Black ; elytra reddish-flavous, suture and tip black
;
parts of

" coxae obscurely diluted with red. Moderately clothed with greyish

pubescence, very short on head but moderately long elsewhere.

Head longer than wide, with several feeble impressions in front

;

punctures small and indistinct. Eyes small and not prominent.

Antennae rather short, moderately stout, median joints stouter than

the others, but simple. Prothorax about once and one half as long

as wide, disc rather strongly convex, sides rather strongly margined,

all the margins more or less angular and distinctly raised, widest

near apex, impunctate. Scutelhmx transverse. Elytra not much

wider than widest part of prothorax, almost conjointly rounded at

apex, with dense but rather small and subrugose punctures. Leys

moderately long ; tarsi 4th joint wide and deeply bilobed ; claws

almost simple.

Length 6 mm.

Hob. W. Australia : Swan River {A. M. Lea).

It may be necessary to place this species in a new genus

eventually, but as I only know the female I have not con-

sidered it advisable to propose one now for its reception.

The head may normally be partially concealed by the

prothorax, but in the type its full length is exposed ; in

any case, however, it is much longer than in any other

species of Heteromastix. I cannot see the buccal append-

ages clearly, but behind the mentum is a deep sub-conical

excavation, the base of which is on the mentum. If the

tibiae are really spined at the tip, the spine is so small as

to be quite concealed. The dark sutural marking is on

each elytron rather more than one-third of its width at the

base, but at the apex it is only about one-fifth.

Siihfamily MALACHIIDES.

Genus Laius, Guer., Voy. Coq., p. 78; Lacord., Gen.

Coleopt., IV, p. 381 ; Fairm., Journ. Mus. Godeffr.,

1870, p. 101.

The species of this genus are all of small or comparatively

small size ; and usually reddish, with metallic-blue, purple

or green markings. The antennae are short, fairly stout
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and apparently 10-jointed, but the true 2nd joint is hidden
by the 1st, the true 3rd (here referred to as the 2nd, as it

is by other entomologists) being usually enormously inflated

in the males* ; the 1st joint is also more or less inflated.

The front femora are sometimes deeply groved in the

males, and the 2nd joint of the front tarsi in the males is

always of peculiar shape and tipped with black. The
females of many species are very closely allied, and it is

difficult to satisfactorily identify some of them from the

descriptions ; but the males are always distinct, and given

satisfactory descriptions their identification should be
easy.

In addition to the species here noted or described there

are about twenty others before me ; all, however, repre-

sented by discoloured males or by females only, and I have
not considered it advisable to describe them.
The following species are unknown to me :

—

Guttulatus, Fairm.—A small and evidently very distinct

species, having the prothorax scarcely transverse. It seems
to be allied to sinus. The type was probably a female.

Fasfidiosus, Fairm.—A small species with elytra! mark-
ings much as in lellvlus and many others, but the prothorax

with " punctis 2 oblongis fuscis." The type was probably

a female.

Insignicornis, Fairm.—A small species evidently resem-
bling eyrensis, cams, etc. Both sexes were known to

Fairmaire, but all he says of the 2nd joint of the antennae
of the male is that it is inflated.

Rufovirens, Fairm.—Evidently very close to the above
species. The type was probably a female.

Ohlongosignatiis, Fairm.—A small species evidently rather

closely allied to trisignatus.

Asperipennis, Fairm.—Appears to be a very distinct

species of medium size, with the elytra entirely metallic-

blue and granulated.

Quinquep)lagiahLS, Fairm.—Evidently a very ordinary-

looking species of medium size and allied to conicicornis,

plagiaticollis, villosus, etc.

Bugulipennis, Fairm.—Evidently allied to the above
species; I have seen numerous species which almost
agree with the description.

* It is to be noted that this joint usually looks different in shape, in
almost every direction it is viewed from, and figures have been given
of the antennae of several species as viewed from different aspects.
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Verticalis, Fairm. {iicc W. S. Macl.). Commented on

below.

Ere7nita, Blackb.—A small species having the head red

and antennae entirely black and the elytral markings

piceous. It should be easily recognised.

Pretiosus, Blackb.—A small species of quite ordinary

colouring, except that in the middle of the elytra there is

large, isolated, diamond-shaped, red spot. The type was

a female.

Variegatus, Blackb.—A medium-sized species with

peculiar apical markings on the elytra ; no closely allied

species are described, but two are known to me, both

unfortunately females (as was probably the type).

The others * may be tabulated as follows :

—

A. Upper surface entirely dark ....
AA. Upper surface not entirely dark.

B. Prothorax with the apex strongly pro-

duced over head

BB. Prothorax trilobed at apex . . .

BBB. Prothorax simple at apex.

C. Prothorax entirely dark ....
CC. Prothorax partly dark.

a. Antennae simple in both sexes .

aa. Antennae with the basal joints

distorted in male.

b. Extreme apex of elytra dark .

hb. Extreme apex pallid.

c. Pale markings of elytra apical

only

CC. Pale markings apical and

median.

d. Second joint of antennae

with two strong pro-

jections in male . . .

dd. Second joint ditl'ereutly

formed,

e. Head of male deeply

transversely and lon-

gitudinally impressed

.

ee. Head of male not so

impressed.

alleni, n. sp.

armicoUis, n. sp.

sculptus, n. sp.

trisignatus, Germ.

flavopictus, n. sp.

quinquenotatus, Fairm.

distortus, Blackb.

plagiaticollis, Fairm.

orthodoxus, n. sp.

* Cavicornis was described after this table was prepared.
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/. Second joint of an-

tennae pallid.

fj. Head smooth and

impunctate or al-

most so ... .

gg. Head more or less

coarsely punc-

tate.

h. Upper edge of 2nd

joint of anten-

nae in male

rounded . . .

hh. Upper edge dis-

tinctly bi-

lobed . .

ff Second joint of an-

tennae^more or less

dark.

i. Front tibiae and

tarsi pallid . . .

n. These almost en-

tirely dark . .

CCC. Prothorax entirely pallid.

D. Prothorax scarcely transverse '.

DD. Prothorax strongly transverse.

E. Dark apical markings densely

and regularly punctate.*

j. Antennae much shorter than

usual

jj. Antennae longer than usual

.

EE. Dark apical markings irregu-

larly or not at all punctate.

F. Apex of elytra dark.

k. Size very small

kk. Size medium
FF. Apex of elytra pallid.

G. Dark subapical markings not

continuous across suture.f

planiceps, Lea.

villosus, Lea.

conicicornis, Blackb.

rugiceps, Lea.

nodicomis, Blackb.

nidicola, Lea.

intermeditis, Lea.

orcicornis, Lea.

sinus, Lea.

tarsalis, n. sp.

major, Blackb.

egenus, Lea.

cinctus, Eedt.

* Verticalis, MacL, should be included here, but as I do not know
the male I have not included it.

t Eyrensis, Blackb., should be included here, but as I do not know
the male I have not included it.
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I. Larger portion of head

pallid pallidus, Lea.

U. Larger portion dark . . carus, Lea.

GG. Dark subapical markings

continuous across suture.

H. Second joint of antennae

partly dark cyanocephalus, Lea.

HH. Second joint entirely

dark bellulus, Guer.

Laius veeticalis, W. S. Macl. {Malacliius), King's Survey,

II, 1827, App. p. 442. {Fig. 124.)

I have examined the type specimen of this species ; it

bears a label in the late W. S. Macleay's handwriting,
'^ Afalachius vcrticalis, Capt. King, Australasia," It is a

female measuring 7 mm. in length, and allied to major and
tarsalis. From the latter it differs in its elytra being

entirely without traces of elevated lines and the markings
of different shape, and occupying a larger area, head with-

out interocular ridges (this however may be a masculine

character onlyj, colour of legs, etc. From the female of

the former it differs in being shorter and broader, antennae

much shorter and elytral markings of different shape and
size.

The antennae are almost black at the apex, and gradually

diminish in intensity of colour, the two basal joints being

entirely pallid. The legs are not entirely dark (as would

appear from the original description) as the knees and
anterior femora are pallid. The elytral punctures are as

dense and regular on the apical markings as elsewhere, and
exactly resemble those of major.

A female from Roebuck Bay appears to belong to this

species, but differs from the type in having the entire

femora (except the apex of the hind pair) pallid. It is

clothed (as is the type) with fine whitish pubescence ; its

scutellum (as is also that of the type) is deep black. The
ground-colour of its elytra is flavous, and certainly of a

different shade to that of the type, which, however, is

greatly discoloured by age (it is about eighty years since it

was taken).

The species was omitted from Masters' catalogue,

probably on account of there being a Laius verticalis by
Fairmaire. The latter species (described from Peak
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Downs in Queensland) I have not been able to identify,

and do not believe that it can be satisfactorily identified

from the brief original description.

Laius trisignatus, Germ., Linn. Ent., Ill, p. 182 ; Fairm.,

Journ. Mus. Godefifr., 1879, xiv, p. 104. {Figs. 125,

126, 127.)

In the male the end joint of antennae is concave above
and convex below as in many other species of Laius. I

have seen no specimens having the sutural marking
obsolete, but in the Macleay Museum there is a male
having this marking obscurely connected with the lateral

ones, and there is a specimen from the Swan River in
which the lateral markings are just traceable ; a female
from Port Denison is above the normal size, with the
elytra more coarsely punctate and the pallid markings
covering a greater area than usual.

Hob. Queensland : Port Denison, Cairns ; S. Austra-
lia : Adelaide ; W. Australia : Swan River.

Laius bellulus, Guer.,Voy. Coq., p. 78 ; Boisd., Voy. Astr.,

II, p. 135; Germ., Linn. Ent., Ill, 1848, p. 182;
Macl., Trans. Ent. Soc, N. S. Wales, II, p. 65 ; Fairm.,

'

Journ. Mus. Godeffr., 1879, XIV, p. 103. {Fig. 128.)

The insect redescribed by Germar as this species is

common on sea-beaches, and has the dark subapical mark-
ings of the elytra with coarse punctures in front and close

to the suture, but elsewhere these markings are impunctate
or almost so.

The specimen identified as helhdus by Macleay from
Gayndah is a female and has the dark subapical markings
coarsely punctured throughout; it certainly belongs to a
different species to the common S. Australian one.

Hah. S. Australia ; W. Australia ; N. S. Wales.

Laius cinctus, Redt. {Apalochrus), Reis, Novara, II, p.

106 ; Fairm., Journ. Mus. Godeffr., XIV, 1879, p. 108.

masfersi, Macl., Trans. Ent. Soc, N. S. Wales, II, p. 265.

femomlis, Blackb., P. L. S., N.S.W., 1891, p. 531 ; Lea,
I. c, 1898, p. 572. {Figs. 51, 65, 113, 114, 129, 130.)

I have examined the types of mastersi, they are male
and female. The male has excavated anterior femora.
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strongly concave (the inside portion pallid) 2nd * joint

of antennae and dark apex of elytra,j" and agrees exactly

with Blackburn's description of fcmoralis. In the species

the elytral fascia varies considerably in width ; on
specimens from Queensland and the western parts of New
South Wales, being, as a rule, larger than on specimens
from Victoria and Tasmania.

Fairmaire gives mastcrsi as a synonym of einctiLS,\ and I

previously (apparently not on good grounds) doubted this.

Blackburn appeared to regard femoralis as distinct from

ductus partly on account of colour and partly on account

of the shape of the prothorax ; but the dark portions of the

elytra in most species of Lams, and certainly in the present

one, are subject to considerable variation, and, as above

noted, the fascia is of variable width. Blackburn admitted

not knowing the male of cinctus, of which Redtenbacher
says of the prothorax "gegen das Schildchen etwas

erweitert."

ffab. Queensland; N. S. Wales; Victoria; Tas-

mania ; S. Australia.

Laius verticalis, Fairm., Pet. Nouv. Ent., 1877, p. 174.

The original description of this species is so worthless

that I think it should be regarded as non-existent, at any
rate until the type can be examined and further informa-

tion obtained about it ; the description is simply a short

comparison with hellulus, and may have been drawn up
from a variety of that species. In any case Fairmaire's

name must fall, as the name was preoccupied by W. S.

Macleay's Malachius verticalis, which, as noted above, is a

true Zaiits.

Hah. Queensland : Peak Downs.

Laius quinquenotatus, Fairm., Pet. Nouv. Ent., 1877, p.

174; Journ. Mus. Godeffr., 1879, p. 102. {Fig. 140.)

There is a female from Planet Downs in the Macleay
Museum which appears to belong to this species ; it has all

* Herr Redtenbacher correctly describes the 2nd joint as being

quite in the top of the first, and the 3rd as much longer and thicker

than the 4th ; but I think it convenient to regard the true 2nd joint

as non-existent ; as in most species of Lams it is either traceable

with extreme difficulty or quite invisible.

t In the description of cinctus the legs are not even mentioned.

X A combination of characters peculiar to this species.
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parts of the elytra very densely (more densely than in any
other species before me) punctate ; and the pallid triangular

spot common to both elytra does not extend quite to

the apex, but is distinctly truncated at a short distance

before it.

Hal). Queensland : Rockhampton, Planet Downs.

Laius conicicornis, Blackb., T. R. S., S.A., 1886, p. 262.

{Figs. 52, 181.)

The markings on the head of this species are variable

and to a greater extent than described by Blackburn. The
female differs from the male in having the head less

densely punctate and only the muzzle pallid ; the antennae
simple; the elytra are somewhat inflated posteriorly, and
the front tibiae are not entirely pallid. There are several

species having almost exactly similar elytral markings
;

but the 2nd joint of the male antennae renders the species

very distinct.

Hah. S.Australia: Port Lincoln; Victoria: Brighton,

Bacchus Marsh ; N. S. Wales : Berrima, Rope's Creek.

Laius major, Blackb., P. L. S., N.S.W., 1888, p. 1426.

{Figs. 53, 132.)

The female of this species differs from the male in being

considerably longer (although no wider), the antennae
slightly shorter and simple ; the anterior tarsi simple ; the

prothorax more rounded and the elytral markings some-
what greenish and rather larger.

Hah. N. W. Australia : N. Territory
;
Queensland :

Chillagoe, Brisbane.

Laius sinus, Lea, P. L. S., N.S.W., 1898, p. 562. {Fig.

54.)

In the original description the prothorax is described as
" slightly longer than wide "

; to the naked eye this appears

to be the case, but by measurement it is actually a trifle

wider than long.

Hob. N. S. Wales : Gosford.
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Laius cyanocephalus, Lea, I. c, p. 563. {Figs. QQ, 183.)

A female from Victoria differs from the type males in

having the elytral markings entirely of a deep violet.

Hah. N. S. Wales : Whittou ; Victoria
;

Queens-
land : Bowen.

Laius pallidus, Lea, I. c, p. 565. {Figs. 55,' 134.)

A variety of this species differs from the type in having
the head infuscate at the base and the basal markings of

elytra connected with the apical ones along (but not on)

the suture.

Hob. W. Australia : Geraklton.

Laius rugiceps, Lea, /. c, p. 568. {Figs. 67, 135.)

A male of this species in the Macleay Museum differs

from the type in having the head almost entirely pallid,

and the prothoracic marking much more strongly constricted

towards the base.

Huh. W. Australia : Beverley, King George's Sound.

Laius intermedius, Lea, I. c, p. 571. {Figs. 68, 136.)

A male before me differs from the type in being smaller

and in having the dark markings of the elytra of a rather

dingy (washed-out looking) violet colour, instead of a
beautiful metallic violet blue.

Hah. W. Australia : Swan River.

Laius villosus, Lea, /. c, p. 566. [Figs. 56, 69, 187,

138.)

There are before me one male and eight females* of

what appears to be a variety of this species ; they differ

from the tyjDes in being larger {$ ^ \ ^ Q mm.), in having
the median red fascia interrupted so as to appear as three

longitudinal marks, that on the suture being usually con-

fined to the sutural thickenincj, althoucrh on one it is

almost conjoined to the lateral ones : these are usually

rather more than twice as long as wide.

Two specimens (sexes) in the Macleay Museum from
Monaro are intermediate between the above variety and

* They were all taken by Dr. E. Jefferis Turner on Ben Lomond
at an elevation of 4,500 feet.
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the normal form ; both of them appear to have the dark
markings forming two longitudinal patches extending from
the base, interrupted at the middle and terminating before

the apex.

The female differs from the male in having the muzzle

without the pallid triangle and without polished lateral

spaces, the anterior legs almost entirely dark (in the type

although not mentioned in the original description there

is a blackish streak towards the apex of the anterior

femora, which is also present in the varieties), and
antennae simple with each of the two basal joints having a

more or less distinct infuscate spot.

Hal). N. S. Wales : Forest Reefs, Queanbeyan, Mudgee,
Oberon, Ben Lomond, Monaro.

GUTTULATUS, Fairm., Pet. Nouv. Ent., 1877, 11, p, 174;
Journ. Mus. Godeffr., 1879, XIV, p. 101.

Queensland : Peak Downs, Gayndah.

RUGULiPENNis, Fairm., Pet. Nouv. Ent., 1877, p. 174
;

J. M. G., 1879, p. 102.

Queensland : Peak Downs.

PLAGiATicoLLis, Fairm., Pet, Nouv, Ent,, 1877, p. 174;
J. M. G., 1879, p. 102 ; Lea, P. L. S., N.S.W., 1898, p.

572. {Figs. 57, 139.)

W, Australia : Pinjarrah.

quinqueplagiatus, Fairm., Pet. Nouv. Ent., 1877, p.

174; J. M. G., 1879, p. 102.

Queensland.

insignicornis, Fairm., Pet. Nouv. Ent., 1877, p, 174;
J, M, G., 1879, p. 103.

Queensland : Peak Downs,

rUfovirens, Fairm., Pet, Nouv, Ent,, 1877, p. 174;
J, M, G., 1879, p. 103,

Queensland : Gayndah.

FASTiDiosus, Fairm., Pet. Nouv. Ent., 1877, p. 174;

J. M. G., 1879, p. 104.

Queensland : Peak Downs.
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ASPERiPENNis, Fairm., Pet. Nouv. Ent., 1877, p. 174;
J. M. G., 1879., p. 104.

Queensland.

OBLONGOSIGNATUS, Fairm., Pet. Nouv. Ent, 1877, p. 174;

J. M. G., 1879, p. 104.

Queensland : Peak Downs.

NODicORNis, Blackb., T. K. S , S.A., 1886, p. 263. {Fig. 70.)

S. Australia : Sedan ; N. S. Wales : National Park.

DISTORTUS, Blackb., I. c, p. 264.

S. Australia : Port Lincoln.

EREMITA, Blackb., I. c, 1895, p. 51.

Central Australia : Oodnadatta.

VARIEGATUS, Blackb., P. L. S., N.S.W., 1888, p. 1426.

South Australia : N. Territory.

eyrensis, Blackb., /. c, 1891, p. 581.

S. Australia : Lake Eyre.

PRETiosus, Blackb., I. c, p, 532.

S. Australia : Lake Eyre.

CARUS, Lea, P. L. S., N.S.W., 1898, p. 5, 04. {Figs. 58,

141.)

N.W. Australia : Behn River.

EGENUS, Lea, l. c, p. 566. {Fig. 142.)

N. S. Wales : Forest Reefs, Como, Sydney.

planiceps, Lea, I. c, p. 567. {Figs. 71, 143.)

N. S. Wales : Whitton.

NIDICOLA, Lea, I. c, p. 570. {Figs. 59, 72.)

W. Australia : Pelsart Island, Houtman's Abrolhos.

ORCICORNIS, Lea, /. c, p. 571. {Fig. 73.)

W. Australia : Mount Barker.
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Laius alleni, n. sp. {FigA. 60, 115.)

(J . Dark bluish-green ; under surface blackish ; base of tarsi, base

and apex of tibiae obscurely diluted with red ; antennae blackish,

two basal joints flavous. Densely clothed with very short pubescence,

greyish on prothorax and elytra, silvery on head and legs.

Head smooth, densely and very minutely punctate. Eyes small

and projecting. Antennae moderately long ; 1st and 2nd joints highly

polished and almost as long as the rest combined ; 1st almost twice

as long as the 2nd, distorted towards, and with a small tuft of

hair at, apex ; 2nd with its greatest length transverse to the line of

joints, one edge rounded, the other notched, the upper surface on the

notched side with two shallow excavations, lower surface gently

convex and clothed with very minute whitish pubescence; 4th-9tli

joints subglobular. Prothorax strongly transverse, sides and angles

rounded, gently convex throughout, densely and finely punctate,

without coarse lateral punctures. Elytra smooth, without traces of

costae and scarcely visibly punctate. Front femora thick, beneath

with a deep oblique groove ; front tibiae still thicker, especially in

middle, and also with a deep oblique groove beneath ; tarsi simple.

Length, 4 mm.

9 Differs in having the antennae simple, the 1st joint as long as

2nd-4th. combined, the 2nd as long as 3rd-4th combined ; front legs

simple.

Eah. Queensland : Cairns {Edmund Allen).

The uniformly convex and dark prothorax and elytra,

absence of long hairs, dilated and grooved front femora
and tibiae, simple tarsi and non-thickened elytral suture

are strongly at variance with the other species of the

genus. In general appearance it is not unlike Necrobia

ruji'pes, except that the legs are dark.

I have great pleasure in dedicating this species to Mr,

Allen, a gentleman from whom I have received many
choice tropical insects.

Laius armicollis, n. sp. {Figs. 4, 50.)

(J . Flavous ; head between eyes of a vivid metallic green, a subtri-

angular basal portion blackish, elsewhere flavous in spots and

patches ; antennae blackish, the basal and three apical joints partly

red ;
prothorax with a fairly large basal patch of vivid green, apical

projection inluscate ; elytra of a vivid green but with a fairly wide

and somewhat zig-zag median fascia, which is widest at the margins

and narrowest at the suture ; scutellura, met^o- and metasternum, apex

TRANS. ENT. SOC. LOND. 1900.—^PART I. (MAY) M
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and sides of abdomen and the legs of a more or less obscure green
;

tarsi obscure. Clothed with long, straggling, brownish hairs and

in addition with short whitish pubescence, sparse on upper surface

(denser at sides) but fairly dense on legs.

Head smooth in front, basal half deeply sculptured, in its middle

a subtriangular space enclosing three shallow impressions, at each

side a semicircular deep and large impression. Antennae short ; 1st

joint as long as the four following combined, gradually inflated to its

ajjex, 2nd-7th joints serrate internally and equal inter se, 8th-10th

thinner and distinctly curved around, but the 8th and 9th in shape

much as the preceding joints. Prothorax moderately transverse,

sides strongly rounded, base feebly emarginate, apex rounded and

with a strong projection over the head, the projection notched at tip

and longitudinally concave; with two shallow transverse impres-

sions of which the basal is the deeper ; scarcely visibly punctate,

even at the sides. Elytra slightly dilated towards apex, surface

(especially about the middle) slightly wrinkled ; with a few small

scattered punctures. Front tarsi with the 2nd joint large, curved at

apex and tipped with black; claw joint large, the claws unusually

thick at base.

Length, 6J mm.

Hah. Victoria : Loutit Bay (type in National Museum)
;

N. S. Wales : Darling River (Macleay Museum),

The strong projection on the prothorax (which is about

one-fourth of the length of that segment) is unique in at

least the Australian species of 3Ialacodermidae hitherto

described. In the type the green portions of the elytra

change to purple as they approach the median fascia ; in

the other sj)ecimen only the extreme base of the elytra is

green, the dark portions elsewhere being blue, changing to

deep purple as they approach the median fascia ; this

specimen also has the antennal joints each partly dark,

and the prothoracic projection not much darker than the

disc. There are also two specimens in the Australian

Museum, marked as having been taken in Hely's expedition.

Laius sculptus, n. sp. (Figs. 61, 144.)

^ . Head, base and apex of elytra (a rather wide median fascia

flavous) of a vivid metallic coppery-green ; scutellum, imder-surface

(middle of basal segments of abdomen and prosternum reddish), and

legs (front tibiae and tarsi more or less reddish), of a more obscure

green
;
prothorax flavous with a fairly large medio-basal patch of

moderately bright green ; antennae blackish, the two basal joints
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partly red. Very sparsely clothed witli long brownish hair and in

addition with sparse whitish pubescence, dense only on legs.

Head smooth in front, on each side of middle a rather small but

very distinct and rounded fovea, behind these a deep semicircular

impression extending from side to side. Antennae short; 1st joint

moderately stout, shorter than the three following combined, 2nd *

simple but slightly longer than 3rd, 3rd-9th gradually decreasing

in length and serrate internally. Prothorax moderately transverse

angles obliquely cut off, apex trilobed, the median lobe small and

somewhat rounded; with two transverse impressions, the basal very

shallow, the apical deep, wide, very distinct and strongly inter-

rupted at its middle (behind which there is a feeble depression on

the disc) ; sparsely and minutely punctate, the sides moderately

distinctly punctate. Elytra almost parallel-sided ; with moderately

dense, rather small, and evenly distributed punctures, except that

towards the apex they become somewhat smaller. Second joint of

front tarsi large, curved at apex and tipped with black.

Length 5J mm.

Rai. Victoria: Macedon (H. J. Carter). The an-

tennae simple in the male (the only sex known to me) is

in itself a remarkable feature, but this is added to by the

very unusual sculpture of the head and prothorax (the

median lobe of the prothorax is not directed over the head
as in armicollis). Previous to examining the sexual

characters I thought the type was possibly the female of

armicollis (in colour and general appearance the two
species agree rather closely), but both the tarsi and
abdomen are essentially masculine.

Laius orthodoxus, n. sp. {Figs. 62, 145, 146.)

(J. Almost of an orange-red colour; head (except in front and

the sides in front of eyes), a large subquadrate prothoracic patch

(continuous almost to base but terminated some distance from the

apex), scutellum, under surface (except presternum, middle of basal

segment of abdomen and extreme apex of the other), palpi and

portions of legs, black ; antennae pallid except for a black spot on

the first joint. Sparsely clothed with long straggling hairs, head

and legs in addition with whitish pubescence.

Head much narrower, with the eyes less projecting than usual

;

* This is really the 3rd joint, the true 2nd in the majority of

species of the genus being more or less atrophied, but in the speci-

men before me it is distinctly visible on one of the antennae
although not on the other.

M 2
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sliallowly impressed on each side in front, deeply impressed between

eyes, this impression connected with the base by a rather wide and

moderately deep impression; in places densely and minutely

punctate. Antennae moderately long, 1st joint slightly shorter than

2nd, thin at base, then suddenly and strongly inflated and distorted,*

2ud sub-quadrate, one side feebly convex, the other deeply im-

pressed towards the base, the impression increasing in depth and

width to the summit, the others (except the 10th which is rather

long and thin) moderately serrate. Prothorax moderately transverse,

sides and angles rounded, base feebly tranversely depressed ; disc

sparsely and feebly, the sides densely and coarsely punctate. Elytra

somewhat inflated towards apex, sides and suture thickened; densely

and coarsely punctate except towards base and apex, where the

punctures become very small and sparse. Front legs rather slender
;

2nd joint of tarsi smaller than 1st, feebly curved at apex and with

a minute black speck.

Length 6 mm.

$ . Differs in having the median transverse impression of the

head less (but still very) distinct and not connected with the base,

the punctures more distinct, the antennae simple with the 1st joint

considerably longer than the 2nd and the 2nd than the 3rd ; the

tarsi are also simple.

Hah. Queensland : Brisbane (Mrs. C. Lea).

The unusually deep excavations of the head in the male
appear to be quite natural ; the head is also unusually

narrow with the eyes less projecting than is usual. The
pale marking at the apex of each elytron is much in the

shape of a parrot's beak. The coarse punctures of the

elytra suddenly terminate soon after appearing • in the

darker portions. In the male the front legs (except the

coxae), most of the middle femora and all the trochanters

are reddish ; in the female the middle femora are entirely

and the front ones almost entirely dark ; in the female

also the antennae (except the basal joints) are more or less

infuscate.

In appearance this species is something like plagiaticollis,

conicicornis, villosus and rugiceps, but the 2nd joint of the

antennae in the male is very different. It appears also to

* In figure G2 the antennae are drawn as viewed from one direc-

tion, but from another the 1st joint appears obtusely knobbed and
considerably wider than 2nd, the 2nd from another direction appears

almost pyramidal and in fact of different shape from every direction

it is looked at.
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be close to the description of quiyiqueplagiatus* but is

larger, antennae, abdomen and prothoracic spot dififerently

coloured, etc. From the description of rugidipennis it

differs in being larger (6 as against 4-5 mm.), with a spot

on the 1st instead of the 2nd joint of antennae, and the

middle femora (as well as the anterior legs) in the male

partly pallid.

Laius taksalis, n. sp. {Fiffs. 03, 74, 116, 147.)

^. Flavous; basal half of head, scutellum, meso-metasternum,

apex of abdomen, four hinder coxae, tip of middle and apical half of

hind femora, four hinder tibiae (except at extreme apex) and tarsi, and

apical joint of palpi black ; seven terminal joints of antennae, front

tarsi and apex of tibiae more or less infuscate ; elytra with four

rather large purplish-blue spots ; one on each at base forming the

fourth of a circle and which does not quite touch the suture, and

extends on the side for about one-fourth its length, the other sub-

apical, subreniform in shape and touching the side but not the

suture. Elytra and legs rather densely clothed with short whitish

pubescence, intermingled with somewhat longer and darker hairs

;

elsewhere rather more sparsely clothed.

Head smooth and impunctate or almost so ; a shining ridge ex-

tending (except for an interruption about one-third of its length) from

eye to eye. Antennae very short, two basal joints almost as long as

the others combined, 1st and 2nd joints strongly distorted and

inflated,! 1st longer than 2nd, ridged above, the ridge at its highest

suddenly curved round and descending almost at right angles to the

joint, 2nd very large, convex and very finely pubescent below, above

with three large and several smaller impressions, the surface between

appearing as more or less distinct tubercular elevations; 3rd-9th

globular, 10th moderately long but no thinner than 9th. Prothorax

moderately transverse, apex considerably wider than base, front

angles rounded, hind ones obsolete, feebly transversely impressed

towards base ; with small scattered punctures, no larger or denser

at sides than elsewhere. Scutellum rounded posteriorly and finely

punctate. Elytra parallel-sided to near apex, sides and suture

thickened, each with feeble traces of two elevated lines ; with very

dense and moderately small punctures, no sparser or smaller on

* There are several other species before me which approach fairly

closely to the description of that species.

t These two joints appear of different shapes according to the
directions they are viewed from.
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dark portions than elsewhere. Front tarsi with the 2nd joint larger

than the 1st, hooked at apex and tipped with black.

Length 8 mm.

Hah. Queensland : Somerset (C French).

In appearance somewhat resembling major and vcrticalis

(Macleay ncc Fairmaire) ; from the former it differs in the
much shorter antennae, the two basal joints of which are

very differently shaped ; the elytra markings are also

somewhat different. For its distinguishing features from
vertimlis see notes under that species. Although there

are some moderately long hairs scattered about, these are

much shorter than the straggling hairs so common in the

species of Lams.

Laius flavopictus, n. sp. (Figs. 148, 149.)

^. Flavous; basal half of head (tlie dark portion M-shaped in

front), prothorax (except extreme margins of both surfaces) scutellum,

under- surface (base of middle segment of abdomen and tips of the

others pallid), hind femora, and tip of basal joint of front tarsi

black ; hind edge of front femora, a transverse streak in front of

head and a spot on basal joint of antennae infuscate ; each elytron

with an elongated patch of black, having a more or less distinct

greenish, bluish, or purplish gloss. Very sparsely clothed with long

straggling hairs, and in addition (more noticeably on the head and

legs than elsewhere) with short, whitish pubescence.

Head polished and im punctate or almost so, with several very

indistinct impressions. Antennae stout, simple, moderately long

;

1st joint obpyriform, about once and one-half the length of 2nd,

2nd longer than 3rd, 3rd-9th serrate. Prothorax strongly transverse,

apex truncate; base rounded, feebly transversely impressed towards

base; with minute scattered punctures becoming more distinct

towards sides. Elytra^ slightly dilated posteriorly, suture but not

sides thickened ; moderately densely and not very finely punctate,

the interspaces with very minute punctures. Front taisi with the

2nd joint large, curved at apex and tipped with black ; claw-joint and

claws unusually large.

Length 3 mm.
? . Has the antennae shorter and thinner (but otherwise much

the same), with the elytra wider posteriorly and the tarsi simple.

JIab. S. Australia (Macleay Museum),

The very unusual markings render this species pecu-

liarly distinct, as in sculphts the male antennae are quite
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simple. In the male the dark portion of each elytron

covers more than half the surface, but nowhere touches

the margins, although it almost does so at the shoulder and
again beyond the middle. In the female it occupies much
less surface and is shaped much like a nut-wrench. In all

the specimens (5) before rae the apex of the elytra is

stained with brown.

Laius cavicornis, n. sp. (Figs. 64, 75, 76, 150.)

^ . Black ; muzzle, protliorax, a median zig-zig fascia and apex

of elytra, middle (longitudinally) of abdomen, and tips of some of

its segments, base of front femora and two basal joints of antennae,

more or less flavous ; basal two-thirds of head and greater portion

of elytra blue or purple.

Head obliquely flattened, scarcely visibly punctate. Antennae

moderately long ; 1st joint stout, 2nd distorted, convex below and

concave above, 10th almost twice as long as 9th. Prothorax rather

strongly transverse, apex wider than base ; sides with scarcely visible

punctures. Elytra densely and moderately coarsely punctate, punc-

tures smaller and sparser near base (where also the colour is usually

greenish) than elsewhere, on dark subapical markings dense and

regular. Front femora feebly compressed but not grooved.

Length 5 mm.

P . Differs in being slightly larger with antennae simple, and head

and legs entirely dark.

^(x5. N, S. Wales
;
Queensland: Inglewood (Macleay

Museum).

In size, colour, and general appearance strongly resem-
bling c7janocephaIus and hcllulus, but the muzzle of the

male flavous, the second joint of its antennae of very

different shape and the dark subapical markings of elytra

regularly punctured throughout; qtci7iquc7iotatus is a. similar

size and has somewhat similar elytral punctures, but is

otherwise very different. In the table it should be placed
next to tarsalis and major, from both of which it is readily

distinguished by its much smaller size and different

antennae and elytral markings. The second joint of the

male antennae is about once and one half as wide as long,

and is but little more than a hollow shell; at its inner edge
it is rounded and curved upwards, the upper portion being
in three lobes, of these the median one is scarcely defined,

the hind one is acute and projects slightly backwards, and
the front one is subconical but obtuse.
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Genus Hypattalus, Blackb., T. R. S., S.A., 1894, p. 208.

The Rev. T. Blackburn proposed this genus for several

species differing in the tarsi from the European species of

Attalus. I do not know that genus, and do not feel called

upon to question the correctness of his proposal, but it will

be noticed that there are profound differences in the legs

of several species referred by me to the genus, and yet I

believe the species here treated are all congeneric, although

it is probable that some entomologists would regard them
as belonging to several genera.*

The modifications of the legs are indeed remarkable ; in

about one-third of the known species the front femora are

strongly curved, with the trochanters unusually large and
projecting; of these, one species (dentipes) has the front

femora obtusely dentate, its female having the hind tibiae

each terminated by a spur fully half the length of the

tarsus ; long as it is, however, this spur is sometimes not

readily seen, as it is often closely pressed against the tarsus.

But there is at least another species (calcaratus) having

the hind tibiae spurred in the female but belonging to the

group with normal femora in the male.f One of the most
singular modifications, however, occurs in the hind tibiae

of the males of several species {elcfians and distortipes, at

least), these are curiously twisted in the middle, the dis-

torted portion being usually of a bright red colour.

The antennae are usually serrate internally in both

sexes, with the 11th joint distinctly longer than the 10th;

the 2nd joint, although shorter than the Srd, is never very

small ; in the male the serrations are usually more pro-

nounced than in the female, but (except in dispar, where
the male has pectinate antennae) the difference is not

sufficiently pronounced to be alone distinctive of sex.

The penultimate segment of the abdomen of the male

* For instance, the following groups might be regarded as of

generic value :

—

1. Front femora of male curved with strongly projecting tro-

chanters ; hind tibiae of female spurred.

2. Front legs as in the preceding group but hind tibiae of female

not spurred.

3. Front legs simple. Hind tibiae of female spurred.

4. Legs and antennae simp'e.

5. Front legs simple. Hind tibiae of male distorted in middle.

6. Legs simple. Antennae of male pectinate.

I A female belonging to another species before me has spurred
hind tibiae, but as I do not know its male, it has not been described.
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often appears as if it had a long median lobe, and towards

each side a smaller lobe ; the supposed median lobe,

however, is the sheath of the penis, which appears in

several species to be jDermanently exposed, in other species

the sheath is just as distinct, but is really internal, its

exposed appearance being caused by its horny nature not

allowing it to shrink, as does the rest of the abdomen, in

consequence the outer skin is drawn very tightly over it,

and it then appears as an elongated shining ridge. In the

female the abdomen is usually obtusely notched at the tip.

If the specimens (and especially females) are set out

when soft, the elytra often appear too short to cover the

abdomen, but the species are not truly brachelytrous.

I have not considered it necessary to describe the cloth-

ing of each species. It consists of long and straggling

hairs, more noticeable on the sides and legs than elsewhere;

the elytra in addition have short whitish pubescence, which,

however, is indistinct from some directions. Nor have I

considered it necessary to describe the prothorax * other

than as to its colour; in all the species it is strongly trans-

verse, the disc widely and continuously convex, the base

and sides (except in front, where the convexity is not at

all interrupted) feebly margined, and the surface impunc-
tate, or at most with a few very indistinct punctures.

Besides the species here recorded, there are five others

before me (three of them being very distinct), but they

are unfortunately all represented by females only, so I have
considered it best to leave them undescribed.

I am not acquainted with picnchdatus, but it is evidently

a dingy species allied to australis and elegans. As no
characters which can be recognised as sexual were given

in the description, it is impossible to determine the sex of

the types, and consequently it would be dangerous to

identify it on any other than South Australian specimens.

I am confident, however, that I have not seen it.

The others may be tabulated as follows :

—

A. Front femora of male strongly curved,

the trochanters large and projecting.

a. Elytra partly pale.

b. Prothorax with distinct markings . pulcherrhnus, Lea.

?* * This does not apply to sordidus and montamis which were
described after the preparation of these notes.
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bb. Prothorax immaculate or with in-

distinct markings mirabilis, Lea.

aa. Elytra entirely dark.

c. Hind tibiae of female spurred . . dentipes, n. sp.

cc. Hind tibiae of female not spurred,

d. Elytra of female mucronate at apex mucronatus, n. sp.

dd. Elytra not mucronate.

e. Four binder tibiae of male an-

gular and red at base . . . Jiaviventris, n. sp.

ee. Four hinder tibiae of male

simple and nowhere red . . australis, Fairm.

AA. Front legs of male simple.*

B. Prothorax entirely dark.

/. Elytra entirely dark carteri, n. sp.

ff.
Elytra partly pale.

g. Pale markings median and apical exilis, n. sp.

gg. Pale markings humeral . . . montanus, n. sp.

BB. Prothorax partly dark.

h. Dark markings lateral sordidus, n. sp.

hh. Dark markings median.

i. Elytra coarsely punctate . . . distortipes, n. sp.

ii. Elytra almost impunctate . . . collaris, Lea.

BBB. Prothorax entirely pale.f

C. Elytra partly pale.

j. Pale markings not entirely apical alphabeticus, Lea.

jj. Pale markings apical only.

k. Elytra strongly punctate . . viridis. Lea.

Jck. Elytra feebly punctate.

I. Antennae of male pectinate . dispar, Lea.

II. Antennae of male serrate . violaceus, Lea.

CC. Elytra entirely dark.

D. Hind tibiae of male distorted and

red in middle elegans^ Blackb.

DD. Hind tibiae of n\ale simple.

E. Antennae of male almost as

long as body longicornis, Lea.

EE. Antennae shorter.

F. Hindtibiaeof female spurred calcaratiis, n. s'p.

FF. Hind tibiae of female not

spurred abdominalis, Er.

* Although I am not acquainted with the males of collaris, viridis,

and alphabeticits they are placed here for reasons stated below.

t There is a variety (noted below) of abdominalis in which the

prothorax is maculate.
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Hypattalus abdominalis, Er. {Attains, Er.), Wiegm.,
Arch., 1842, I, p. 147 ; Blackb., T. R. S., S.A., 1894,

p. 208.

brevicornis, Lea, P. L. S., N.S.W., 1898, p. 573.

var. occidentalis, Lea, /. c, p 573.

I have numerous specimens from various parts of Tas-

mania which agree with the description of this species, the

type specimen of which had but one joint of its antennae
left.

The antennae have the 4th-10th joints serrate ; in the

female they are about as long as the head and prothorax

combined, in the male they are distinctly longer, and the

serrations are more pronounced.

Dr. Erichson describes the abdomen as red, with the

apex black ; in the specimens I have examined the two
basal segments are also black, or at least infuscate ; whilst

in some of the females all the segments are black.

The elytra are usually deep blue but are occasionally

purplish or greenish. In four specimens before me there

is a blotch on the prothorax varying from infuscate to

deep black.

The small size and almost impunctate elytra will at

once distinguish this species from the close allies of aiis-

tralis. Its front femora and hind tibiae are simple in

both sexes.

On again examining the types of brevicornis I find they
represent but the variety of abdominalis having the abdo-
men entirely black ; of the seven specimens originally

before me, I now have five, of these three have the abdo-

men black, whilst two have the median segments reddish

;

brevicornis therefore must be regarded as a synonym of

abdominalis, or the ones with the abdomen black as a

common variety of the female.

Occidentalis, described as a possible variety of brevicornis,

is, I am now convinced, a variety only, and must therefore

be referred to abdominalis.

Hab. Australia and Tasmania.

Hypattalus australis, Fairm. {Attcdus), Pet. Nouv. Ent.,

1877, II, p. 174; Journ. Mus. Godeffr., 1879, XIV, p.

104; Blackb., T. R. S., S.A., 1894, p. 208. {Fig. 117.)

The sex of his specimen was not mentioned by Fair-

maire, but it was evidently female. His description would
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apply fairly well to the females of several species before

me ; one of these bears a label in the Rev. T. Blackburn s

writing " Attains australis, Fairm." ; and as it is the

only common species I have from about Sydney (the type

of australis being given as from Sydney) and agrees fully

as well as any of the others with the description, I accept

the identification as correct.*

In the type of australis the lower surface of only the first

of the antennal joints was pallid, in the specimens before

me the number of joints that are pallid beneath vary in

number from one to four, whilst occasionally the second

joint is entirely pallid. Fairmaire describes the scutellum

as " triangidari." In specimens having the elytra somewhat
freed from the prothorax the scutellum appears as widely

triangular with the apex widely rounded ; with the pro-

thorax overlapping the elytra, as is usually the case, the

scutellum could scarcely be described as triangular. In

the female the hind tibiae are moderately curved, and at

the tip compressed, fairly wide and distinctly emarginate

or notched, but not spurred.

The male (I have a pair taken in cop.) differs from the

female in being slightly smaller, with longer antennae

(which have the serrations of the joints more pronounced),

the front femora stout, moderately curved and with strongly

projecting trochanters; the front tibiae are rather stouter

and the hind ones shorter and less curved than in the

female.

Hah. N. S. Wales : Sydney, Como, National Park.

Hypattalus elegans, Blackb., T. R. S., S. A., 1804, p. 209.

Of this species Blackburn says " colore praecedenti {piunc-

tulatus) simillimus" (except as to the elytra and legs) the

colour of the abdomen not being mentioned ; of piunctvlatus

it is described as "parte mediana rufis," apparently as in

the normal form of ahdominalis. Tlie type specimen was
possibly examined without removal from the card, as in

four females before me the two basal and the apical seg-

ments are blackish whilst the others are blackish or infus-

cate along the middle, but this could not be seen from the

side ; in the two males I have seen the abdomen is en-

tirely red. The male is smaller than the female and the

* Mr. Blackburn himself {I. c.) appears to have had some slight

doubts as to the correctness of his identification.



Australian and Tasmanian Malacodermidae. 173

antennae longer with the serrations more pronounced.

Its front femora are normal but its hind tibiae are remark-
able

;
just before the middle they are suddenly com-

pressed, the compressed portion being red *
; seen from

above the compressed part appears slightly wider than the

rest of the tibiae whilst from the side it appears to be
much narrower. This appearance at first appears to be
accidental, but in another species {distortipes) before me
it is even more pronounced.

Hah. N. S. Wales : Blue Mountains, Forest Reefs, Hill-

grove ; Victoria : Studley Park.

var. TASMANiENSis, n. var.

I have eight specimens of what I regard as a variety of

this species. They differ from the above noted ones in

being darker (most of them have the elytra purplish-blue),

and with the punctures much coarser. In two males the

abdomen is red except at the apex, the hind tibiae are as

described above even to the distorted portion being red in

one and almost as dark as the rest of the tibiae in the

other. The abdomen of the females varies from entirely

dark to dark only at the apex. In one of them the apical

half of the terminal joint of the antennae is distinctly

reddish.

Hah. Tasmania : River Isis, Mount Wellington {H. H.
D. Griffith), Launceston {Aug. Simson), Stonor {A. M. Lea).

Hypattalus collaris, Lea, P. L. S., N.S.W., 1898, p. 575.

The types of this species are females. I have tabulated

it, however, with the species having the front femora of

the male simple as it is evidently allied to distortipes, and
probably has the hind femora distorted in the male.

Rab. N. S. Wales : Galston, National Park.

Hypattalus viridis. Lea, /. c, p. 576.

Although I do not know the male of this species (the

type is a female) I have tabulated it with those having the

front femora of the male simple, as it is evidently allied to

calcaratus, notwithstanding its simple hind tibiae.

Rah. N. S. Wales : Tamworth.

* In one specimen, in the other it is almost as dark as the rest of

the tibiae.
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Hypattalus alphabeticus, Lea, I.e., p. 579. {Fig. 15L)

The type of this species is a female ; in the table it is

placed with those having the front femora simple in the

male, as although differently coloured to any species of

either section it is evidently not structurally close to any
of the species having the front femora distorted.*

Hah. N. S. Wales : Tamworth.

PUNCTULATUS, Blackb., T. R. S.,S.A., 1894, p. 209.

S. Australia : Eyre's Peninsula.

LONGicoRNis, Lea, P. L. S., N.S.W., 1898, p. 574.

N. S. Wales : Queanbeyan.

DisPAR, Lea, I. c, p. 575. {Fig. 77.)

N. S. Wales : Galston.

viOLACEUS, Lea, /. c, p. 576.

N. S. Wales : Tamworth.

PULCHERRIMUS, Lea, I.e., p. 577. {Figs. 118, 152.)

N. S. Wales : Armidale.

MiRABiLis, Lea, I. c, p. 578.

N. S. Wales : Tamworth, Clarence River.

Hypattalus mucronatus, n. sp. {Figs. 106,119.)

$ Black ; elytra metallic-blue '(or green) ;
prothorax, front

tibiae (wholly or in part) and parts of three basal joints of antennae

flavous.

jBTeac? impunctate, with several very shallow impressions. Antennae

rather long and thin, obtusely serrate internally. Elytra, except

near base and apex, densely and moderately coarsely punctate ; sides

and suture (except on basal fourth) thickened, with the sides up-

turned along a lateral channel. Front legs with strongly projecting

and obtusely pointed trochanters ; femora strongly curved ; tibiae

curved at base and somewhat angular ; hind tibiae notched at apex.

Length 3| (
? 4) mm.

$ . Diflfers in having simple front legs ; the elytra rather more

densely and irregularly punctate, the sides and the suture less

* Since this was written I have seen what is evidently the male,

it differs in being larger (3 mm.) and in having the antennae pecti-

nate, much as in the male of dispar. It is unique in Mr. R. Helms'
collection, and was taken by him on the Macleay Eiver.
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thickened, the sides sub-parallel for the basal two-thirds, then

suddenly and strongly narrowed, then widely rounded with the

apex obtusely mucronate.

Hob. N. S. Wales : Jenolan (./. C. Wihurd and A. M.
Lea) ; Sydney, Blue Mountaios, National Park {H. J.

Carter).

The legs of both sexes are much as in australis, and the

males are much alike, except that in mucronatus the

antennae are distinctly longer and that the elytral punc-

tures are different and the lateral margins thicker. The
elytra of the female, however, render the species remark-
ably distinct, not only from australis, but from any other

of its congeners ; the species, in fact, is one of the few in

which the female is much more distinct than the male

;

seen from below each elytra appears to have a rather wide
lateral flange, which at about the apical third is abruptly

terminated.

Hypattalus flaviventris, n. sp.

^ . Black ; elytra metallic bluish-green
; prothorax, abdomen,

front legs (tarsi and apical half of tibiae infuscate) and parts of three

basal joints of antennae flavous ; base of four hind tibiae red.

Head and antennae much as in the preceding species except that

the antennae are somewhat shorter. Elytra with small and not very

dense punctures in middle and almost absent elsewhere ; a feeble

channel towards sides, sides and suture slightly thickened. Front

legs with trochanters large, wide, and acutely angular at apex
;

femora strongly curved ; tibiae angular at base ; hind tibiae angular

at base and obtusely notched at apex.

Length SJ mm.

5 . Differs in having the front legs and tip of abdomen dark and

the legs simple except that the hind tibiae are acutely notched at

apex.

jffah. N. S. Wales : Jenolan (J. C. Wihurd).

In appearance close to the preceding species and aiistro/-

lis, but the colour and shape of the four hind tibiae in the

male alone render it very distinct from all the allies of the

latter.

Hypattalus dentipes, n. sp. {Figs. 120, 121.)

(J . Black, head with a slight bluish gloss ; elytra deep metallic-

blue
;
prothorax, anterior legs (in parts infuscate) and parts of three

basal joints of antennae flavous.
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Head and antennae much as in mucronatus. Elytra densely and

moderately coarsely punctate, punctures smaller at base and apex

than elsewhere ; sides and suture moderately (towards apex rather

strongly) thickened and sides feebly channelled. Front legs with

strongly produced and obtusely pointed trochanters ; femora strongly

curved and with a large but obtuse subbasal tooth.

Length 3
( $ 3|) mm.

9 . Differs in having the front legs simple and (except the coxae)

almost entirely dark, and the hind tibiae each with a long fixed spur

rather more than half the length of the tarsus.

Hah. N. S. Wales : National Park, Sj^lney (R. J. Cartel^

and A. M. Lea), Jenolan {J. C. Wibiird), Novvra (Macleay

Museum).

Allied to australis and the two preceding species, but at

once distinguished by the long spur to the hind tibiae of

the female and the dentate front femora of the male.

Parts of the coxae and trochanters are obscurely diluted

with red. Seen from the sides the margins of the elytra

of the female appear rather strongly arched at the middle,

from above from certain directions they are reminiscent of

those of the female of mucronaius, but this is more apparent

than real, whilst the apex is quite simply rounded.

One male (probably immature) has part of the suture

and sides of elytra and more of the legs and antennae

obscurely pallid.

Hypattalus calcaratus, n. sp.

(J . Black ; elytra deep bluish-green
;
prothorax reddish-flavous

;

three basal joints of antennae and parts of legs obscurely diluted

with red.

Head and antennae much as in mucronaius except that the eyes

are larger and antennae somewhat thicker. Elytra densely and

moderately coarsely punctate, the punctures not much finer at base

and apex than elsewhere ; sides and suture very feebly thickened

and the sides very slightly channelled. Legs simple.

Length If-2 mm.

9 . Dififers in having the hind tibiae each terminated by a long

thin curved fixed spur, distinctly more than half the length of the

tarsus.

Hah. N. S. Wales : Sydney (Macleay Museum), National

Park {A. M. Lea).

A. very small species, in size and appearance somewhat
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like cd)dominalis, but at once distinguished by the spurs to

the hind tibiae of the female ; the elytral punctures are

also very distinct, instead of being scarcely visible as in

that species. The preceding species (which also is spurred

in the female) is very much larger and the front legs of

its male are not simple.

Hypattalus distortipes, n. sp. {Fig. 122.)

$ . Black, head with a bluish gloss ; elytra deep metallic bluish-

green ; sides of prothorax rather widely flavous ; abdomen (the

greater portion of middle infuscate), parts of three basal joints of

antennae, the trochanters and labial palpi testaceous.

Head with two moderately large subapical foveae. Antennae

moderately long and rather strongly serrate internally. Elytra

densely and rather coarsely punctate, the punctures larger in the

middle than elsewhere ; suture and sides scarcely thickened, and

the latter not channelled. Front legs simple ; hind tibiae curiously

distorted in middle, the distorted portion of a bright red colour.

Length 3^ mm.

Hob. Tasmania : Mount Wellington {E. H. I). Griffith),

Hobart {A. M. Lea).

The hind tibiae are distorted much as in the male of

elegans, but, besides the bicolorous prothorax, tlie elytra

are more coarsely punctate, even than in the Tasmanian
variety of that species. The colours of the prothorax are

somewhat as in collaris, but the size, punctures and
antennae of the two species are very different.

Hypattalus carte ri, n. sp.

1^ 9 . Black ; elytra with a deep metallic-green gloss.

Head with several feeble impressions. Antennae short (not

passing middle coxae) and rather strongly serrate internally.

Elytra smooth and impunctate or almost so, suture and sides

not thickened, and the latter not channelled. Legs simple.

Length 2-2|^ mm.

Hah. Tasmania : Hobart {H. J. Carter), Mount Welling-

ton, Huon River {A. M. Lea).

The only species yet described having the upper surface

and legs entirely dark. Parts of the abdomen and pro-

sternum are seen to be reddish when exposed through
shrinkage, but specimens as ordinarily preserved appear

TRANS, ent. soc. lond. 1909.

—

part I. (may) n
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to be entirely dark. Owing apparently to irregular con-

traction due to their thinness the elytra occasionally

appear to be slightly rugulose, but no distinct punctures
are traceable. The sexes do not differ in the antennae
and legs.

Hypattalus exilis, n. sp. {Fig. 153.)

$ $ • Black with a slight bronzy gloss ; tip of elytra and a spot

on each side, coxae and trochanters pale flavous (almost white)
;

knees and parts of basal joints of antennae obscure flavous.

Head with two distinct subapical fovae. Prothorax rather less

transverse than usual, and with a few subapical punctures.

Mytra thin, moderately densely and rather coarsely punctate

on the basal half (except at extreme base) and almost impunctate

elsewhere. Legs simple but thinner than usual.

Length 2|-2| mm.

Hob. Tasmania: George Town (Aitg. Simson), Mole
Creek, Ulverstone, Hobart {A. M. Lea). On blossoms of

Bursaria spinosa.

A very narrow species (narrower even than longicomis),

the colour alone rendering it very distinct from all

previously described species. The sexes (apart from a

slight difference at the apex of abdomen) are scarcely

distinguishable. The spot on each side of the elytra is

widest at the margin and subtriangularly narrowed
towards the suture and appears as a remnant of a median
fascia ; in one specimen each spot is obscurely connected

with the apex along both suture and side so that the

apical half appears pallid except for a large dark spot;

in several others the suture beyond the middle is

narrowly flavous. The pubescence is much sparser than

in any other species here recorded, the upper surface at

first sight being apparently glabrous, the antennae, though
long, appear comparatively short, owing to the length

of the elytra; they are but very feebly serrate internally,

the subapical foveae of the head occasionally become
united, when they appear as a moderately large shallow

punctate impression. The elytral punctures are remin-

iscent of those of many species of Cleridae.

Hypattalus sordidus, n. sp.

^ . Black ; elytra dark submetallic blue or green,- with or

without patches glossed with purple
;

prothorax reddish flavous,
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widely and deeply stained with black on the sides, and occasionally

narrowly stained at base and apex
;
parts of basal joints of antennae

and the knees more or less obscurely diluted with red. Sides

rather densely clothed with long dark pubescence ; elsewhere with

short sparse pubescence. •

Head densely and coarsely punctate, with a shallow subfoveate

impression on each side of apex. Antennae short, 4th-10th joints

strongly serrated. Prothorax twice as wide as long, apex

truncate, base obscurely bilobed, sides strongly rounded ; densely

and moderately coarsely punctate, but punctures coarse on sides.

Elytra wide, slightly dilated posteriorly, each separately rounded

at apex, densely and rather coarsely punctate, the punctures larger

than disc of prothorax but smaller than on head. Penultimate

segment of abdomen slightly incurved at apex ; apical segment

deeply and narrowly excised. Legs comparatively short ; femora

simple, hind tibiae very feebly curved.

Length 3^-5 mm.

5 . Differs in being larger and wider, antennae shorter and less

strongly serrate, abdomen frequently partially uncovered and legs

rather shorter.

Hah. N. S. Wales: Armidale {A. M. Lea); Victoria :

Ferashaw (National Museum) ; S. Australia (Macleay
Museum) ; Tasmania : Hobart {H. H. D. Griffith and
A. M. Lea), Launceston {Aug. Simson, No. 2625).

A large broad species of wide distribution, but ap-

parently never common. In the female the abdomen is

frequently inflated so that then it does not appear to

belong to Hypattahts, but to approach the genera with
short elytra {Carphurus, etc.), but the males (except as

to the colour and punctures of the prothorax, look quite

ordinary specimens of Hypattalus.

Hypattalus montanus, n. sp.
'

$ . Black ; shoulders, parts of basal joints of antennae, trochanters

and extreme base and apex of tibiae more or less red. Clothed with

sparse greyish pubescence, becoming longer on the side but still

sparse.

Head rather large and strongly convex, with irregular scattereii

punctures. Eyes small, coarsely faceted and very prominent.

Antennae long (extending to about one-fourth from apex of

elytra) the five terminal joints fully half of their total length,

the 3rd-7th rather distinctly serrate. Prothorax not twice as

N 2
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wide as long, apex ti'uneate, base obscurely bilobed, sides some-

what angular, with a rather feeble median, line ; with rather

small scattered jjunctures. Elytra long, sides sub-parallel; densely,

rather coarsely and almost regularly punctate throughout, sides

and apical half of suture thickened. Legs long ; femora simple
;

hind tibiae moderately curved.

Length 5 mm.

$ . Differs in being larger and considerably wider ; head wider

and less convex ; eyes less prominent ; antennae shorter, with the

five terminal joints less than half their total length
;

prothorax

more transverse, the sides more rounded ; elytra with smaller

punctures and the legs shorter.

Hah. Tasmania : Mount Wellington (under bark of

Eucalyphis coccifcra close to and on summit, J. J. Walker
and A. M. Lea).

In general appearance this insect does not look much
like a Hypattalus, but as its elytra completely cover

the abdomen, the body has extrusible vesicles and the

antennae are 11-jointed, it could only be referred to that

genus or to a new one, and at present the former course

seems to be preferable. One of the females has the

marginal and sutural thickenings of the elytra pallid

as well as the shoulders. Owing partly to irregular

contraction and partly to clothing, I am not able to

define the sculpture of the apical segments of abdomen
of either of the males before me, but they are evidently

not distinctly notched.

Balanophorus.
Carphurus.
Neocarphurus.
Helcogaster.

In all four of these brachelytrous genera I am not able

to find characters in the visible parts of the abdomen to

denote sex. There may be such occasionally, but in

all the specimens I have examined I have failed to

find any; in some cases possibly owing to irregular

contraction, but really I think owing to their absence.

In many specimens the sheath of the penis, or part of

the ovipositor is exposed, but these are so much alike

that they are of doubtful use in diagnosing the sex.

This being the case other parts have to be relied upon
to denote sex. In Helcogaster and Neocaoyhurus the
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head is nearly always largely excavated in the male,

and gently convex in the female; but I am unable

to define any external feature by which the sex of

certain species of Carphurus and of Balanophmms can

to a certainty be recognized. In Carphurns it is true

the head is sometimes excavated, and the elytra armed,

these being certain indications that the specimens arc

males ; in BalanophoriLs the males always have flabellate

antennae. But now comes what must be regarded as

an " awkward " feature. The males of all four genera

have the first joint of the anterior tarsi large (often of

a peculiar shape), and supplied with numerous close-

set teeth,* evidently to act as a comb for the antenna3

;

but the females of Balanophorits also have this joint

so formed. Another " awkward " feature is that the

males of certain species of Carphurus have the antennae
strongly serrate or subpectinate, much as they are in

the females of Balanophorus ; so that although the sex

of a female Carphurus or of a male Balanophorus can
always be ascertained, it is often quite impossible to

be certain as to whether an unique specimen of a

species having the basal joint large and curiously formed,

with the antennae strongly serrate, is the female of a

Balanophoriis or the male of a Carphurus; and both genera
are numerously represented in Australia, although the latter

consists of a far greater number of species than the former.

In the species of all four genera the lower surface of

the head is bifoveate, and the mandibles bifid at the

apex. They all look very fine when well set out, but
there are few beetles which look worse when badly set or

pinned; and owing to the irregular contraction which
always takes place, once dried they can never afterwards

be properly set out.

I have described the colours as I found them, but it

is to be noted that the reddish ones are frequently

subject to considerable alteration with age or improper
treatment, and I do not think that any shades of the

pale colours from pale flavous to deep red are to be
depended upon as of specific value ; the dark blues,

purples and greens, as in so many similarly coloured insects,

are also variable, but appear to be little affected by age.

* A compound power is necessary to see these teeth clearly ; under
an ordinary hand-lens each series appears as a black rim to the inner
margin of the joint.
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The lengths have been given to apex of elytra as

well as the total lengths, as I believe the former are

more important, and certainly are not so liable to alter-

ation through the contraction which takes place in pinned
or badly set specimens.

Genus Balanophorus,* Macl., Trans. Ent. Soc, N. S.

Wales, II, p. 267.

The males of this genus can be readily recognised by
their having flabellate antennae. There are two sections

of the genus ; the mastersi, having the eyes comparatively

small in both sexes ; and the madeayi, in which the eyes

of the male are very large, occupying more than half the

total width. As above noted I am unable to define any
character by which a female of the genus can, to a certainty,

be distinguished from a male Carphurus.

I do not know hiplaf/iatits and mcgalo2')S, both of which
are commented on below; and I have excluded hrevipennis

from the table owing to doubts as to which section of the

genus it belongs to, even if it is not a Carphurus. It is

however an easily recognised species.

The others f may be tabulated as follows :

—

A. Eyes occupying fully half the width

of head in male.

a. Head partly dark scapulatus, Fairm.J

art. Head entirely pale madeayi, Lea.

AA. Eyes occupying much less than half

the width of head in male.

B. Elytra bicolorous.

b. Head partly dark . . . inastersi, Macl.

hb. Head entirely pale . . . pictus, n. sp.

BB. Elytra unicolorous.

C. Elytra distinctly punctured . janthinipennis, Fairm.

CC. Elytra indistinctly punctured wcfonewsis, n. sp.

* The name Balanophorus will have to be altered, as it was used

in 1825 by Briganti for a genus of worms.

t The description of ater was drawn up after this table was
prepared.

X To judge by the descriptions biplagiatus and megalops may be

tabulated with scapulatus as follows :

—

Less than half of elytra dark biplagiatus, Fairm.
More than half of elytra dark.

More than half of legs pale .... scapulatus, Fairm.

Less than half of legs pale . . megalops, Lea.
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Balanophorus brevipennis, Germ. {Carphurus), Linn.

Ent., Ill, 1848, 138 ; Fairm., Journ. Mus. Gocletfr.,

1879, p. 110.

I have not seen the male of this species, but Fairmaire,

although the species was unknown to him, probably

correctly referred it to Balanophorus, as Germar describes

the antennae as " in n'\a,re pcctinatis, infemina scrratis."

The basal joint of the anterior tarsus is of the remark-
able shape that it always is in Balanophorus, but which is

not confined to that genus.

Of three females before me two have the inter-ocular

fascia as in the type, whilst a third has the basal two-thirds

of the head entirely black, this specimen has also the

upper surface of the two basal joints of the antennae
black, and one of the others has a black spot on the basal

joint; the latter specimen has the third abdominal
segment with a black rounded spot on each side, in

addition to the black median space.

Hob. S. Australia; N. S. Wales: Leura, Forest

Reefs
;
Queensland : Cairns ; Victoria : Carlton.

Balanophorus janthinipennis, Fairm., Journ. Mus.
GodefFr., 1879, p. 110.

The female of this species was unknown to Fairmaire

;

it differs from the male in being larger, the antennae
strongly serrate and the basal joint of the front tarsi

somewhat smaller, but still of considerable size ; in

appearance it resembles both sexes of Carphurus Mfoveatus,

but can be distinguished by its comparatively coarsely

punctured elytra.

Ral. N. S. Wales: Sydney, National Park, Forest

Reefs ; Tasmania : Beaconsfield.

Balanophorus scapulatus, Fairm. (CarpJmrus), Journ.

Mus. Godeffr., 1879, p. 109.

Only the female of this species was known to Fairmaire,

and he naturally referred it to Garphur^is. I have now
both sexes (three males and two females) before me.
Of these one of each sex has an infuscate median patch
on the head (apparently as in the type), whilst in the
others the head (except the muzzle) is entirely black. In
one of each sex the two apical segments of abdomen are
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black (as in the type), but in the others the next one is

also black.

The antennae of the male are clothed with long blackish

hair and are exactly as I have described them in mcgcdops

;

the two species in fact are closely allied.

Hah. Queensland : Rockhampton ; New South
Wales : Tweed River, Bulli, National Park, Galston.

Balanophorus biplagiatus,* Fairm., Journ. Mus.

Godefifr., 1879, 110.

Apparently allied to scapidaius, but with the elytra

pallid, except for a transverse subapical infuscate spot

on each,

Hab. Queensland : Peak Downs.

Balanophorus megalops, Lea, P. L. S., N.S.W., 1901,

p. 483.

The type of this species is in the Maoleay Museum ; it

differs from sca^ndcdus in having the greater portion of the

legs black ; the elytra with a bluish gloss, only one-fifth

of the base pallid (the marking cut across) and conjointly,

instead of separately, rounded at apex. The scutellum

also is pale.

By an unfortunate error its prothorax was described as

"almost twice as wide as long," this should have been
" almost twice as long as wide." Its antennae were also

once referred to as " funicle."

Hab. N. S. Wales : Otford.

MASTERSI, Macl., Trans. Ent. Soc, N. S. Wales, ii, p. 267

;

Lea, P. L. S., N.S.W., 1895, p. 261.

Hab. Queensland ; N. S. Wales ; Victoria.

MACLEAYi, Lea, p. L. S., N.S.W., 1895, p. 261 ; 1904,

p. 91, PI. IV, fig. 8.

Hab. N.W. Australia.

Balanophorus pictus, n. sp.

^ . Flavous ; apical third (or fourth) of elytra of a bright metallic

green ; metasternum, tips of mandibles, seven (or eight) terminal

* In Masters' catalogue appearing both as a Balanophorus (3438)

and as a Carphurus (3418).
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joints of antennae, and four hind femora black or blackish. Middle

of lower surface of two basal segments of abdomen infuscate.

Clothed with long, straggling, griseous hairs.

Head not very large, with several feeble impressions in front, and

a feeble slightly curved ridge between eyes. Antennae not extend-

ing to apex of elytra ; 3rd joint dentate, 4th- 10th pectinate, 11th

long and clubbed. Prothorax almost circular. Elytra with rather

large but shallow, indistinct and rather sparse punctures. Legs

moderately stout (for the genus) ; basal joint of front tarsi large and

thick, rounded, and with a black comb almost the entire length of

the inner margin.

Length to apex of elytra 4, of abdomen 5| mm.

Hah. N.W. Australia (type in Macleay Museum),
Derby ( W. W. Froggatt).

The antennal rami of the male are shorter than in the

other species known to me, and are without the long hairs

so characteristic of most of the species. In colour to a

certain extent it resembles macleayi, but the head is

smaller, with much less prominent eyes, and in fact these

are not much larger than in mastersi, in which they are

least prominent of all. The front legs are (excluding the

comb) either entirely pallid or with the femora partly

infuscate ; the same is the case with the middle tibiae and
tarsi, whilst the hind tibiae are either pallid or black. On
one specimen there is an infuscate spot on the upper
surface of each of the median abdominal segments.

A specimen in the Macleay Museum, which I presume
to be the female, has the apical two-thirds of the elytra

purplish-brown, its legs (except the hind femora and coxae)

are pallid, and antennae pallid at base, becoming darker

from the fourth joint, the 3rd-10th joints are strongly

serrate ; the prothorax is longer than wide, the sides

rounded and decreasing in width to base, the elytra are

wider with the sides at the basal third, suddenly widened
but thence parallel to apex ; whilst the eyes are even
larger.

Balanophorus victoriensis, n. sp.

(^ . Black; elytra violet-blue
;
prothorax, muzzle, base of antennae

and front coxae reddish-fiavous. Clothed with long, straggling

griseous hairs.

Head large ; with rather large and prominent eyes ; base in

middle irregularly punctate, at sides strigose ; with several feeble
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impressions in front. Antennae extending almost to apex of elytra,

Srd joint dentate, 4th-10th pectinate, 11th long. Prothorax

longer than wide, sides and apex rather strongly rounded. Elytra

considerably wider than prothorax, smooth ; with scattered in-

distinct punctures. Legs long and thin ; basal joint of front tarsi

with a black comb on the inner margin.

Length to apex of elytra 3^, of abdomen 5 mm.

Hah. Victoria : Fernshaw (National Museum).

In size and general appearance very close to janthini-

pennis, but at once readily distinguished by the scarcely

punctured elytra and black basal segments of abdomen
;

these, it is true, are reddish at the sides, but in the other

species they are entirely red.

Balanophorus ater, n. sp.

^. Black; sub-basal joints of antennae and knees obscurely

diluted with red.

Head wide, feebly impressed on each side in front, with a few

small scattered punctures. Eyes small but prominent. Antennae

glabrous, passing apex of elytra ; Srd joint dentate, 4th-10th

pectinate, 11th long. Prothorax moderately transverse. Elytra at

base not much wider than prothorax ; indistinctly punctate. Legs

long and thin.

Length to apex of elytra 1^, of abdomen 2 mm.

Hah. S. Australia (type in Macleay Museum).

Readily distinguished from all the other species of the

genus by its minute size and black prothorax. In the type

the front tarsi are missing.

Genus Carphurus, Er., Entomogr., p. 132 ; Lacord., Gen.

Coleop., IV, p. 396.

This genus may be regarded as the central one of the

group of genera having exsertile vesicles and short elytra
;

branching off in one direction to Balaoiophorus ; in another

to Helcogaster, and in still another to Neocarphurus. It is

more numerously represented in species than Helcogaster,

but few of them are at all abundant in specimens as are

many of the latter genus.

The genus of a female Carphurus can always be ascer-

tained ; but, as noted above, it is not always possible to

tell whether a specimen, apparently a male, belonging to



Australian and Tasmanian Malacodcrmidae. 187

it, is not really a female Balanojjho'nis. This uncertainty,

however, only applies to those species having subpectinate

antennae.

The head of the male is usually smooth, or with but
shallow impressions ; sometimes, however, it is just as

largely excavated as in many males of Helcogaster. In
both sexes it is usually transversely strigose at the base,

but this position is quite commonly concealed by the over-

lapping prothorax. Great variation occurs in the antennae,

in some species these organs being almost cylindrical, in

others strongly dentate, whilst in a few they are even
subpectinate ; the terminal joint is often obtusely rounded
and indistinctly notched at apex. In a number of species

the elytra are armed in the males, the prothorax is nearly

always transversely impressed towards the base and more
feebly towards the apex, but as I consider this character

absolutely valueless, as an aid to identification, I have not
described it in any of the new species.

The clothing in all the species consists of long straggling

griseous hairs, frequently intermixed with shorter ones on
the elytra, and appears to be easily abraded ; I have
seldom considered it necessary to mention it ; nor that (as

is invariably the case) the tips of the mandibles are dark.

Some of the species, especially those of the armipeimis
group, are variable in their colours.

In addition to fasciipennis and basipenoiis, which are

commented on below, the following species are unknown to

me :

—

Xantliochroiis, Fairm,—A pale species with the scutel-

lum, parts of the legs and apex of antennae dark, and with
the summit of the head sometimes infuscate. The head is

stated to be punctulate, but its sculpture is not otherwise

mentioned.

TachypoToides, Fairm.—Close to but more convex than
the preceding species, according to Fairmaire.

Scgmentarius, Fairm. Described as close to cristatifrons,

but with the head and elytra simple, although the head is

said to be " inter oculos profunde excavato et utrinque
compresso elevate." The type was apparently a male.

Nubipennis, Fairm.—Described as close to margini-
ventris.

TelephoToides, Fairm.—Apparently allied to altcrni-

ventris, hasiventri^, etc. ; but with the legs entirely pallid.

The type was apparently a male.
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Zaesi/rons, Fairm.—The description of the head of this

species is certainly suggestive of a male Hclcogaster, and
the elytra are coloured much as in some of the varieties of

H. variiis, but the abdomen and appendages are different.

Atronitens, Fairm. A small variable species, apparently

belonging to Hehogaster ; I have seen nothing which I can

even doubtfully refer to it.

Philonthoides, Fairm.—Evidently a dingy species some-
what after the style of 2^cdlidipennis, but with the elytra

darker and prothorax immaculate at sides.

The others may be tabulated as follows :

—

A. Elytra armed in the male.*

a. Armatura near apex.

h. Armature knobbed at apex . . blackburnii. Lea.

hb. Armature thin and acutely

pointed eristatifrons, Fairm.

bbh. Armature wide and obtusely

pointed pravus, n. sp.

<(((. Armature near base.

c. Head bifasciculate in male.

d. Head of male largely im-

pressed and without dis-

tinct punctures .... fasciadahis, n. sp.

dd. Head of male feebly im-

pressed and densely and

distinctly punctate . . uncinatus, n. sp.

cc. Head not fasciculate in male.

e. Elytral armature pale and

punctures dense and rather

small nrmipennis, Fairm.

ee. Elytral armature dark and

punctures sparser and

much larger fossor, n. sp.

AA. Elytra unarmed in the male.

B. Prothorax fasciculate and deeply

transversely and longitudinally

impressed in male rhytideres, Lea.

BB. Prothorax not as in rhytideres.

* In the few instances where I do not know the male I assume
that the species does not belong to this division ; although quite

probably /renc^t does do so, the female] of that species, however, is

very distinct. .,.,
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C. Prothorax very distinctly

transversely strigose.

/. Prothorax uniformly pale .

ff. Prothorax with a wide

black fascia ....
CC. Prothorax not strigose.

D. Prothorax partly dark.

g. Elytra entirely dark.

h. Prothorax with large

and distinct
punctures, legs

black ....
hh. Prothorax with in-

distinct punctures,

legs pale . . .

gfj. Elytra entirely pale or

at most infuscate

in places.

i. Elytra entirely pale

ii. Elytra longitudinally

infuscate . . .

ggg. Elytra with half or

more of tlie surface

black

DD. Prothorax entirely pale.

E. Elytra entirely pale . . .

EE. Elytra pale at apex . .

EEE. Elytra entirely dark,

or dark at apex.

F. Basal joint of antennae of male much
stouter than usual

FF. Basal joint normal.

G. Antennae subpectinate or very

strongly serrate.

Basal joint of front tarsi of male

more than half their total

length •
.

Basal joint of male much shorter.

k. Elytra partly pale.

I. Pale markings longitudinal

II. Pale markings transverse.

m. Head partly dark

mm. Head entirely pale .

vigilans, n. sp.

strigicoUis, n. sp.

pnnctahis, n. sp.

telephoroides, Fairm. ?

pallidipenn-is, Macl.

marginiventris, Fai)-m.

elongatiis, Macl.

longus, n. sp.

frenchi, n. sp.

cyaneipennis, Macl.

J-

V-

elegans, n. sp.

longipes, n. sp.

varvipennis, n. sp.

lepidus. Lea (in part).
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nn. Elytra entirely dark.*

n. Abdomen witli only one

or two apical segments

dark,

o. Intermediatesegments

maculate pale . . macidiventris, n. sp.

00. Intermediate s e g-

ments entirely pale apiciventris, Lea.

nn. Abdomen entirely dark,

or with more than two

apical segments dark.

p. Elytra very indistinct-

ly punctate . . . hifoveatus, Lea.

jjp. Elytra distinctly

punctate.

q. Front tibiae entirely

dark trUmpressus, n. sp.

qq. Front tibiae partly

dark pidipes, Lea.

qqq. Front tibiae en-

tirely pale.

J-. Four hind femora

and tibiae pale . rhagonychinus,Fairm.

rr. Four hind fe-

mora and tibiae

partly or en-

tirely dark.

s. Head pale at

base . . . slnmlator, n. sp.

ss. Head dark

at base . variipennis, n. sp. (in

GG. Antennae at most feebly serrate. jjart),

H. Abdomen with at least one segment

entirely pale.

t. Elytra pale at base atricapilUs, n. sp.

tt. Elytra entirely dark.f

'U. Prothorax transverse . . . hasiventris. Lea.

im. Prothorax longer than wide.

V. Tip of abdomen dark , . alterniventris, Fairm.

vv. Tip of abdomen pale . longicollis, Lea.

* In macidiventris the suture is sometimes pale at the base.

t In alterniventris the elytra are sometimes pale at the base, but
never as in apicalis.
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HH. Abdomen entirely dark, or with-

out an entirely pale segment.

I. Femora partly pale.

tv. Abdomen entirely dark . . facialis, Fairm.

WW. Abdominal segments with

pale margins.

X. Pale margins very narrow latipeiwis, Lea.

XX. Pale margins of con-

siderable width . . cervicalis, Germ.

II. Femora entirely dark.

J. Muzzle pale.

y. Elytra dark, without me-

tallic gloss invemistiis, Lea.

yy. Elytra metallic blue or

green palliiHfrons, n. sp.

J. J. Muzzle dark.

K. Large and comparatively

robust cyanopterus, Boh.

KK. Very narrow and

elongate .... angxistatus, Lea.

Carphurus cervicalis, Germ., Linn. Ent., Ill, 1848,

p. 183 ; Fairm., Journ. Mus. Godeffr., 1879, p. 110.

I have a specimen from S. Australia (from the Adelaide

Museum) named as cervicalis and agreeing with the de-

scription of that species, except that it is larger (3|
instead of 2i German lines).* Its head between the

eyes has a roughly circular impression.

Two specimens from the Swan River may represent a

variety ; they have the elytra more of a coppery-green

with the greater part of the head black f and more dis-

tinctly punctate at the base, in one specimen four, in the

other five, of the basal joints of the antennae are red.

There are also other slight discrepancies, but as these two
specimens are males whilst the other is a female, I have

not ventured to treat them as other than a possible

variety.

Hah. S. Australia : Yorke's Peninsula ; Victoria :

Chiltern.

* Brevipemiis (the preceding species in Gerniar's paper) is described

as 2\ lines ; I have never seen specimens less than 3 German lines

in length.

t The red portion of the head varies considerably in cervicalis.
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Carphurus cyanopterus, Boh. {Helcogasto'), Res. Eugen.,

1858, p. 82, PI. I, fig. 4.

' The type of this species was described as having a small

transverse black spot near the apex of the prothorax ; two
specimens before me have a blackish streak close to the

front of the prothorax, but in all the others this segment
is unclouded.

Hab. N. S. Wales : Sydney, Blackheath ; Victoria :

Macedon, Gisborne, Brighton, Loutit Bay ; W. Australia :

Mount Barker.

Carphurus cyaneipennis, Macl., Trans. Ent. Soc, N. S.

Wales, II, p. 265 ; Fairm., Journ. Mus. Godefifr., 1879,

p. 108.

Var, aeneipennis, Fairm., Pet. Nouv. Ent., 1877, p. 161

;

Journ. Mus. Godeffr., 1879, p. 107 ; testaceipes, Lea,

P. L. S., N.S.W., 1895, p. 254.

The type of cyaneipennis is a male, and the basal joint

of its antennae is very peculiar ; I have seen no specimen
agreeing with it in the colour of its elytra, but have myself

described a form in which the elytra are of a dark brassy-

green, at the time thinking it a distinct species. On com-
paring the types together, however, I was convinced that,

despite the difference in the colour of the elytra, the two
forms belonged to but one species.

The female has longer antennae than the male, with

the basal joint smaller and not at all emarginate on its

upper surface, and the apical six (to eight) joints infuscate.

The female of this variety has been named aeneipennis by
Fairmaire.

Hab. Queensland : Gayndah, Peak Downs, Port Deni-

son ; N. S. Wales : Tamworth, Forest Reefs, Whitton

;

S. Australia.

Carphurus elongatus, Macl., Trans. Ent. Soc, N. S.

Wales, II, p. 206 ; Fairm., Journ. Mus. Godeffr., 1879,

p. 105. {Figs. 168, 169.)

Although not mentioned in the description, the type

has the inner angles at the apex of the elytra pale.

A male from Studley Park has the apical two-thirds of

the elytra entirely dark ; its head has a thick wheal-like
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elevation, in front of which the surface is irregularly im-

pressed ; it is also rather smaller than the average male of

elongatus.

Rah. Queensland : Gayndah, Peak Downs, Gympie,
Bundaberg ; N. S. Wales : Tweed River, Sydney, Forest

Reefs, Oberon, Blue Mountains, Illawarra, National Park,

Whitton ; Victoria : Studley Park, Chiltern.

Carphurus apicalis, Macl., Trans. Ent. Soc, N. S. Wales,

II, p. 266 ; Fairm., Journ. Mus. Godeffr., 1879, p. 106.

The type of this species is a male, and its head has a

large median elevation narrowed in front so as almost

to be pear-shaped.

There are two specimens before me which agree exactly *

with the description of apicalis and were previously tabu-

lated by me as that species.-|- On comparing them with

the type, however, I find that the male differs considerably

in the sculpture of its head, and I have now formally

described it under the name of Helcogaster bacchanalis.

Carphurus azureipennis, Mac!., Trans. Ent. Soc, N. S.

Wales, II, p. 266 ; Fairm., Journ. Mus. Godeffr., 1879,

p. 108.

The type is'a male, and the only specimen I have seen

;

in appearance it is close to the type of cyaneiiMnn/is except

for its dark abdomen ; but the head is very different,

having a small subconical tubercle on each side near the

eye, between these is a broad moderately long feebly

elevated space. The description of the head in the original

description is misleading, as I certainly cannot regard it as

deeply bicanaliculate from any direction it is viewed from.

Hah. Queensland : Gayndah.

Carphurus pallidipennis, Macl., Trans. Ent. Soc, N. S.

Wales, II, p. 267 ; Fairm., Journ. Mus. Godeffr., 1879,

p. 105. {Fig. 92.)

The type of this species is a female. It is close to

marginiventris but differs in having the head longer, the

* Except that the prothorax by measurement is not really longer
than wide, although apparently so at a glance.

t In that table the position assigned to apicalis will still hold
good.

TRANS. ENT. SOC. LOND. 1909.—PART I. (MAY) O
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elytra immaculate and with somewhat smaller and denser

punctures. Its elytra, as in that species, are clothed with
fine whitish pubescence. Its abdominal segments are tipped

vith red.

There are two specimens before me which I believe to

be males of the species ; they were beaten from Casuarina
close to the Parramatta River. They are rather smaller

than the females and have the prothorax rather shorter,

but in colour and in all characters except those subject to

sexual variation they agree exactly with the type. Be-
tween the eyes is a slightly elevated space, on this are

three tubercles, the median one of which is shaped some-
what as a top, of which the peg is long and directed

towards the base; the lateral tubercles are smaller but
more suddenly elevated and obliquely placed; seen from
behind the tubercles appear to be placed in a transverse

row and to be of equal size. The front of the prothorax

has two small foveae, separated posteriorly but conjoined in

front, in length they are about one-sixth of the length of

the prothorax itself and conjoined are heart-shaped. The
basal joint of the front tarsi is large and black-rimmed
internally.

Hob. Queensland : Gayndah ; N. S. Wales : Wol-
longong, Sydney.

Carphurus marginiventris, Fairm., Journ. Mus. GodefFr.,

1879, p. 106. {Fig. 93.)

I have only seen one specimen, a female, agreeing ex-

actly with the description of this species ; which is said to

have a median black spot on the head, the prothorax with

a longitudinal reddish vitta and the elytra with an inde-

terminate vitta on each and the apex infuscate. The
male (unknown to Fairmaire apparently) has (at least in

the case before me) the dark markings at the sides of the

prothorax much reduced in size and the median spot of

the head absent ; its elytra, however, are as in the female.

The apex of its prothorax is depressed and slightly notched

in the middle so that when seen directly from behind it

appears to have projecting points. In both cases the sides

of the prothorax are coarsely punctate.

Hob. N. S. Wales : Sydney, Gosford.
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Carphurus facialis, Fairm., Pet. Noiiv. Ent., 1877,

p. 161 ; Journ. Mus. Godeffr., 1879, p. 107.

A male from Sydney (the original locality) agrees with
Fairmaire's description, except in having the tarsi (except

at base) and the apex of tibiae infuscate.

Hah. N. S. Wales : Sydney.

Carphurus alterniventris, Fairm., Journ. Mus. Godeffr.,

1879, p. 108 ; Lea, P. L. S., N.S.W., 1895, p. 251.

Of five specimens of this species before me two have
the head entirely pale, the third has a transverse fascia

between the eyes, the fourth has the sides and base dark,

and the fifth has the head entirely dark except for a rather

large indistinct subbasal spot.

Hah. Queensland : Peak Downs ; N. S. Wales :

Tweed and Clarence Rivers, Sydney.

Carphurus armipennis, Fairm., Journ. Mus. Godeffr.,

1879, p. 109.

The type of this species was a male and from Queens-
land. It had the head 6-foveate, abdomen red and the

elytra armed, with their suture reddish. This species is

somewhat variable in colour and there are several others

having the elytra of the males somewhat similarly armed,
but differing in the colour of the abdomen, sculpture and
clothing of head, and punctures of elytra.

The elytra are very variable in colour, occasionally being
entirely dark, but often with the suture reddish, not in-

frequently there is a wide subbasal reddish fascia, or this

fascia may be broken up into irregular spots, or with an
extension reaching almost to the apex.

The female, as a rule, is larger than the male, has the

head with several feeble impressions and the elytra simple;

the latter are sometimes dark and sometimes their sides

and suture are reddish, but I have seen no specimens in

which they are fasciate.

Hah. Queensland : Cairns, Bowen, Port Denison.

Carphurus basipennis, Fairm., /. c, p. 109.

I have previously identified and tabulated a South
Australian insect as this species, and indeed it agrees very

well with the original description ; but it is so unlikely

O 2
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that a South Australian insect should occur at Peak Downs
in Queensland and at no intermediate places that I have
for the present at least placed it amongst some undeter-

mined forms. The South Australian species is a Helcogaster,

a genus not acknowledged as distinct by Fairmaire.

Hob. Queensland : Peak Downs.

Carphurus fasciipennis, Fairm., /. c, p. 109; Lea,

P. L. S., N.S.W., 1895, p. 250.

I have previously identified and tabulated as this species

an insect which, although it agrees fairly closely with the

description, is, I am now convinced, not that species but

an allied one. It is not here described, as the only

specimen now before me has damaged antennae.

Hah. Queensland : Peak Downs.

Carphurus diopthalmus, Fairm., Pet. Nouv. Ent., 1877,

p. 161 ; Journ. Mus. Godefifr., 1879, p. 107.

There are two specimens (from Belmore and the Blue
Mountains) which with some hesitation I refer to this

species. In both specimens the antennae (not mentioned
in the original description) have the three basal joints

entirely and the next two partly pale, the rest being

blackish. In one (a male) the head has a black spot at

the base and the legs are entirely pallid ; in the other (a

female) the base of the head and the femora are infuscate.

Hob. Queensland : Gayndah.

Carphurus angustatus, Lea, P. L. S., N.S.W., 1895,

p. 250.

Although, as pointed out in the original description,

this species is less robust than eyanojoterus, it can be more
readily separated from that species by its elytral punctures

;

of these in angustatus the majority are clearly cut, whilst

in cyanopterus they are sparser and although many of them
are larger there are but few that are at all clearly defined.

In colour the two species are almost identical.

Hal. N. S. Wales : Tamworth
;

Queensland :

Brisbane.

Carphurus longicollis, Lea, /. c, p. 252.

The male of this species has a thick and wheal-like but

only moderate elevation on the head, the elevation
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becoming irregular in front and marked by a small oblique

tubercle on each side between the eyes.

A specimen representing a variety is in Mr. Froggatt's

collection. It differs from the type in having the basal

fourth of the elytra testaceous.

Hah. N. S. Wales : Gosford, Blue Mountains, Richmond
River, Sydney, Galston ; Victoria : Lilydale.

Carphurus latipennis, Lea, I. c, p. 223.

This species is very close to cervicalis, but is larger, the

elytra are wider with denser and more clearly defined

punctures and the reddish margins to the abdomen are

much narrower.

Hah. N. S. Wales: Forest Reefs, Sydney; Victoria:
Brighton; W. AUSTRALIA: Swan River.

Carphurus apiciventris. Lea, l. c, p. 257.

var. duhius, Lea, I. c, p. 257.

There are three males of this species in the Macleay
Museum and all have the legs (except parts of the tarsi)

and the head entirely pallid.

Rah. N. S. Wales : Galston, Lane Cove, Otford.

Carphurus bifoveatus, Lea, /. c, p. 258.

The types of this pretty little species are both males

;

in appearance they are much like the females of Balano-
pliorus jantkinipennis, but have the elytra very feebly

punctate. The female has the front tarsi simple but the

antennal serrations are much as in the males; of two
specimens before me one has the front tibiae red and
abdomen as in the males, the other has the front tibiae

dark and four apical segments of abdomen black, the basal

one being entirely (instead of partly) red.

Hah. N. S. Wales : Galston, Sydney.

Carphurus invenustus, Lea, /. c, 1901, p. 482.

A female from Sydney differs from the type female in

having the basal two-fifths of head deep black, and the

prothorax almost without traces of the dark lateral patches.

Hah. N. S. Wales : Nowra, Sydney.
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Carphurus rhytideres, Lea, /, c, p. 481. {Fig. 94.)

A male specimen sent to me from S. Australia (but

without exact locality) by Mr. H. H. D. Griffith differs

from the types in having the dark basal markings of the

head reduced to a small spot, the apical patch of the

prothorax much reduced in size and not transverse, the

legs entirely pale and the apical two-thirds of the antennae

infuscate only. Its prothorax is without subfasciculate

tufts of black hair and the latero-basal grooves are not so

deep, but the ridges bounding them are higher and more

like elongated tubercles than in the types.

Hah. W. Australia : Geraldton ; S. Australia.

XANTHOCHROUS, Fairm., Pet. Nouv, Ent., 1887, p. 161

;

Journ. Mus. Godefifr., 1879, p. 105.

Queensland : Gayndah.

TACHYPOROIDES, Fairm., Pet. Nouv. Ent., 1877, p. 161

;

Journ. Mus. Godeffr., 1879, p. 105.

Queensland : Peak Downs.

cristatifrons, Fairm., Pet. Nouv. Ent., 1877, p. 161
;

Journ. Mus. Godeffr., 1879, p. 105 ; Lea, P. L. S.,

N.S.W., 1895, p. 247. {Fig. 107.)

N. S. Wales : Sydney, Galston ; Victoria : Chiltern.

segmentarius, Fairm., Pet. Nouv. Ent,, 1877, p. 161
;

Journ. Mus. Godeffr., 1879, p. 106.

Queensland : Peak Downs.

nubipennis, Fairm., Journ. Mus. Godeffr., 1879, p. 106.

Queensland : Peak Downs.

telephoroides, Fairm., I. c, p. 106.

Queensland : Peak Downs.

laesifrons, Fairm., I. c, p. 107.

Queensland : Peak Downs.

philonthoides, Fairm., I. c, p. 108.

Queensland : Rockhampton.

rhagonychinus, Fairm., /. c, p. 108.

N. S. Wales : Sydney, Galston.
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ATRONITENS, Fairm., L c, p. 109.

N. S. Wales : Sydney.

SCAPULATUS, Fairm.. I. c, p. 109.

Queensland : Kockhampton ; N. S. Wales : Galston,

BLACKBURNi, Lea, P. L. S., N.S.W., 1895, p. 247. (Fig.108.)

S. Australia : Adelaide, Mount Lofty.

BASIVENTRIS, Lea., I. c, p. 251.

N. S. Wales : Como.

lepidus, Lea., /. c, p. 255.

• N. S. Wales : Galston.

pictipes, Lea., /. c, p. 256.

N, S. Wales : Como, Belmore, Blue Mountains.

Carphurus pravus, n. sp. (Fig. 5.)

(J. Flavous ; base of head (both above and below), scutellum, a

large space on each elytron, abdomen (except apical segment and

apex and sides of the others), meso- meta- and apex of prosternum,

coxae, femora (apex excepted) tarsi and seven terminal joints of

antennae, black or blackish.

Head elongate ; distinctly punctate and at base transversely

strigose ; largely excavated between eyes, the excavation divided into

three parts, of which the median one is surrounded by an acutely

raised and sinuous carina. Antennae rather short, 3rd-10th joints

obtusely serrate, 1 1th longer than 10th and obtuse at apex. Prothorax

distinctly longer than wide, side constricted near base. Elytra wider

than prothorax, with small moderately dense punctures, sides from

near base thickened and towards the apex semicircularly emarginate,

near the hinder edge of emargination a short blade-like process pro-

jecting forwards and downwards. Basal joint of front tarsi small,

shorter than 2nd, with a curved black-rimmed inner margin.

Length to apex of elytra 3, of abdomen 5 mm.

Hob. N. S. Wales : Jenolan (A. M. Lea).

The dark portion of the elytra is median in position

and covers rather more than half the surface, it touches

the suture but not the sides, the portion of the elytra

behind it is paler than that before it. On the head the

dark portion at the base is confined to the middle. The
median of the three cephalic excavations is bilobed, and
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surrounded by a-narrow acutely raised continuous carina,

almost in the shape of the figure 8, In cristatifrons the
median excavation is of very different shape, being large

at the base and open in front and seen from behind a

much stronger and more acute elevation appears on each

side of it. The armature of the elytra is also not sharp

pointed and projects more downwards.
There is another species allied to cristatifrons but with

the head crested as in the present species and the armature
of elytra smaller. But the only specimens of it I have
seen (and which are in the Macleay Museum) are not in

condition to be described.

Carphurus fasciculatus, n. sp.

^ . Flavous ; middle of base of head, elytra (except suture), tip

of abdomen and base of each of tlie other segments (except the

penultimate), meso- and metasternum, coxae four hind femora and

seven terminal joints of antennae black ; tarsi more or less dark.

Head with two fascicles of black hair.'^, the fascicles conjoined at

base ;
sides with straggling blackish hairs, distinctly denser in front

of prothorax than usual.

Head elongate ; indistinctly punctate, base ti'ansversely strigose
;

irregularly excavated between and behind eyes, the hinder excavation

deep and quadrilobed, of these the median lobes are smaller but

deeper than the others, and partly concealed by the fascicles.

Antennae comparatively short and stout, 3rd-10th joints obtusely

serrate, 11th the length of 10th and obtusely notched at apex.

Prothorax distinctly longer than wide, not much narrower than

head, apical two-thirds sub-parallel, thence rather rapidly diminishing

in width to base. Elytra not much wider than front of prothorax
;

with dense moderately small but sharply defined punctures ; sides at

basal third suddenly and strongly incurved, thence gradually

dilated towards apex. Basal joint of front tarsi as long as the two

following combined, inner margin straight and black rimmed.

Length to apex of elytra 5, of abdomen 7 mm.

Hob. N. S. Wales : Richmond River {A. J. Coates).

Allied to armipennis but readily distinguished by the

bifasciculate and differently impressed head and bicoloured

abdomen. The bases of the fascicles (which are distinct

from all directions) are on the lobe between the two sub-

basal excavations. The elytra have a slight purplish gloss

and the suture is very narrowly pale.
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A variety from Gympie (from W. W. Froggatt) differs

in being distinctly wider, with the elytra entirely dark and
rather more strongly punctured and the head entirely pallid.

Both sexes of this form are before me and the female

differs from the male in having the head, elytra and tarsi

simple.

Another variety (from the Clarence River) has a large

space about the suture pallid and the basal spot on the

head of large size,

Carphurus uncinatus, n. sp. {Fig. 109.)

$ . Flavous-red ; elytra, abdomen (apex and sides of all the

segments pale, except the apical which is entirely pale and the sub-

apical which is dark at the base and sides) coxae, femora (except

apical third of front pair) and seven terminal joints of antennae

black ; tarsi more or less infuscate. Head with two fascicles (con-

joined at base) of black hair ; sides of prothorax in front with much
longer, but not much denser hair than usual.

Head elongate ; densely punctate, base transversely strigose

;

rather feebly impressed between eyes. Antennae much as in the

preceding species. Prothorax not much longer than wide, sides

slightly diminishing in width to apex and more noticeably to Ijase.

Elytra much as in the preceding species except that the punctures

are slightly larger and the armature more pronounced. Basal joint

of front tarsi almost as long as the two following combined, with a

slightly curved black-rimmed inner margin.

Length to apex of elytra Ak, of abdomen 7 mm.

Hah. N. S. Wales : National Park {A. M. Lea).

With the armed elytra and bifasciculate head of the

preceding species, but the head very distinctly punctured,

much less excavated between the eyes (that portion indeed

being more convex than concave)
;
prothorax shorter,

elytra with denser and more rugose punctures and more
of the legs and abdomen black. The fascicles are also

somewhat different. The elytra have a shght bluish

gloss.

A variety from Brisbane differs in having the apical

fourth of the elytra reddish-tlavous, this space being

narrowly connected along the suture with a narrow tri-

angular post-scutellar space of the same colour ; not one

of its ablominal segments is black, the basal ones being

rather lightly infuscate only. Its head has two oblique

ridges on each side, an acute one commencing at tlje
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middle of the eye and terminated at the fascicles and a

more obtuse one, which immediately in front of the fascicles

turns round and joins in with the acute one ; at the outer

an^le of each band is a small circular impression.

The sculpture of the head is much the same in both the

specimens before me, but is more distinct in the variety

than in the type. It, however, cannot be seen distinctly

except from certain directions.

Carphurus fossor, n. sp.

(J, riavous ; sides of elytra (but not the extreme margins),

metasterniim, and seven terminal joints of antennae black or

blackish.

Head elongate ; indistinctly punctate, base very feebly trans-

versely strigose ; rather largely excavated, but the excavations not

sharply defined. Antennae shorter but otherwise much as in the

two preceding species. Prothorax not much longer than wide, very

little narrower than head, base not much narrower than apex.

Elytra not much wider than prothorax, with moderately dense and

rather large clearly defined punctures, sides much as in fasciculatus.

Legs comparatively short ; basal joint of front tarsi as long as the

two following combined, with a curved, black-rimmed inner margin.

Length to apex of elytra 4, of abdomen 6 mm.

$ . Differs in having the head very feebly impressed and with

simple elytra and tarsi.

Hah, N. W. Australia (types in Macleay Museum).

In the type male the legs, except for a slight iofuscation

of the tarsi, are entirely pale, in the female the four hind

femora are dark. Regarding the dark portion of the

elytra as the ground-colour, the pale discal marking
commences very narrowly at the scutellura (itself pale),

close behind it is suddenly dilated, then becomes sub-

parallel to near the apex, and is suddenly terminated before

the apex, the whole marking resembling the blade of a

spade. The outer margins are very narrowly pale from

the armature to the apex. The lower surface of the

abdomen is also pale, except for a slight infuscation along

the middle of the basal segments. On the head of the

male there are about eight indistinct excavations, but

except for a moderately distinct subbasal one there are no

distinct costae.
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Allied to the two preceding species, but readily distin-

guished from both by the nonfasciculate head. The
impressions of the head are different to those of armijyennis

;

the elytra have considerably larger and sparser punctures

and the armed portion is dark instead of pale.

Carphurus frenchi, n. sp.

9 . Flavous-red ; base of head (both above and below), scutelhim,

greater portion of elytra, nieso- meta- and front part of prosternum,

abdomen (two apical segments and apex of each of the others

excepted), coxae and femora (tips excepted) deep black ; apical

two-thirds of antennae and tarsi more or less infuscate.

Head elongate, sides and base punctate and base transversely

strigose ; feebly tri-impressed between eyes. Antennae moderately

long and rather thin, obtusely serrate ; 11th joint slightly longer

than 10th and obtusely notched at tip. Prothorax distinctly longer

than wide, sides rounded and towards base diminishing in width.

Elytra gradually dilating towards apex, where each is separately

strongly rounded ; with rather small irregular punctures. Front

tarsi simple.

Length of apex of elytra 3h, of abdomen 5 mm.

Hah. Victoria (type in C. French's collection).

The dark basal marking of the head is slightly advanced
along the middle. The apical fourth of the elytra is pale

and there is a fairly large pale spot slightly inwards of

each shoulder. The extreme base of the head is foveate

in the middle, but this fovea is probably usually concealed

by the overlapping prothorax.

In appearance somewhat resembling Uaclcburni and
possibly allied to that species (if it is the male will have
armed elytra), but the elytra and abdomen differently

coloured, and elytral punctures very different.

Carphurus strigicollis, n. sp.

9 . Black, elytra with a greenish or coppery-green gloss
; parts of

muzzle, a curved fascia connecting the eyes, base and apex of

prothorax, extreme base of tibiae and lower surface of three basal

ioints of antennae red or reddish.

Head rather less narrowed towards base than usual ; very densely

punctate, base transversely strigose ; feebly impressed between eyes.

Antennae moderately long ; 3rd-8th joints very feebly serrate, 11th
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distinctly longer than 10th and obtusely pointed. Prothorax not

niucli longer than wide, base and apex subequal ; densely trans-

versely strigose. Elytra gradually dilated towards apex, where each

is separately rounded ; densely and rugosely but not coarsely

punctate. Abdomen with distinct punctures. Front tarsi simple.

Length to apex of elytra 4J, of abdomen 7^ mm.

Rao. New South Wales : Jenolau (J. C. Wiburd)
;

Victoria (National Museum); West AUSTRALIA: King
George's Sound (Macleay Museum).

A very distinct species even apart from colour. The
prothorax might be regarded as red with a dark subapical

fascia occupying rather more than half the total area.

Carphurus vigilans, n. sp.

^. riavous-red, elytra black with a piirplish gloss, front coxae

pale except for an infuscate spot on each ; front tarsi and tibiae,

four hind knees and apex of tibiae, two basal and parts of the 3rd

and 11th joints of antennae pale, rest of legs and antennae black or

infuscate ; middle of base of basal segments of abdomen infuscate.

Htad elongate, with scattered punctures, base transversely strigose
;

a deep curved impression between eyes, and a smaller impression in

front, the s^jace between elevated and with small acute tubercles.

Eyes very large, about half the total width of head and rather more

than half its total length. Antennae rather short and strongly

serrate, 11th joint rounded at apex and slightly longer than 10th.

Prothorax not much longer than wide, apex distinctly wider than

base ; densely transversely strigose. Elytra but slightly dilated

towards apex, where each is rather strongly separately rounded

;

with dense, clearly defined but not very large punctures. Front

tarsi rather short, basal joint shorter than the two following joints,

with a strongly curved dark (but not black) rimmed inner margin.

Length to apex of elytra 3, of abdomen 5j mm.

$ . Differs in having the head almost smooth, the eyes much
smaller (though still of comparatively large size) and the tarsi

simple.

Hah. Queensland: Kuranda (E. H. D. Griffith aud
F. P. I)odd), North Queensland (Macleay Museum).

On the inter-ocular elevation of the male there are five

small conicle tubercles—two close to each eye, the other at

the middle of its base. Seen from behind the head appears

to have three small tubercles, of which the median is flat-

topped ; from the sides two tubercles can be seen, of which
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the front one is twice the size of the other. The eyes of

the male are considerably larger than in any other species

here recorded, and in fact almost as large as in the male
of Balanajyliorus macleayi or scapulatus. The prothorax is

transversely strigose much as in the preceding species but
the two have little else in common.
The type male is in Mr. Griffith's collection, the type

female in the Macleay Museum.

Carphurus variipennis, n. sp.

fj. Flavous or reddisli-flavous ; head (muzzle excepted), scutelhim,

elytra (wholly or in part), abdomen (sides and apex narrowly

excepted), hind coxae, femora (front pair almost entirely pallid, the

others only at the base), parts of tibiae and antennae (except basal

joints), black ; tarsi more or less infuscate.

Head rather short, with several feeble impressions; feebly

punctate and towards base feebly strigose. Antennae subpectinate,

11th joint clavate and considerably longer than 10th. Prothorax

distinctly (but not much) longer than wide, apex and sides rounded,

base feebly bilobed. Ehjtra slightly dilated posteriorly, each

separately rounded at apex, densely and minutely punctate. Basal

joint of front tarsi large and wide, as long as the two following

joints combined, with a black-rimmed inner margin, 2nd joint

inserted near base of first and rather strongly curved.

Length to apex of elytra 3j, of abdomen 5 mm.
$ . Differs in having the head smoother, the eyes smaller, the

antennal serrations less pronounced, the elytra wider and the front

tarsi simple.

Hob. Queensland : Brisbane {B. Illidge).

As both sexes are before me, and the female has simple
front tarsi, I can be certain that this species is not a

Balano'pliorus \ the serrations of the antennae, however, are

more pronounced than usual, the ramus of each of the

7th-10th joints being longer than its supporting joint

;

and of the 4th-6th almost or quite as long. The elytral

punctures though small are sharply defined. Of three

specimens before me one has the apical fourth, one the

apical half, whilst the other has the entire elytra dark;
there is a certain amount of variation in the colour of the

legs and the three basal joints of antennae are either

entirely pale or pale only on their lower surface ; the apical

half of the 11th joint is obscurely pale.



206 Mr. Arthur M. Lea's Revision of the

The species is allied to rliagonychinus and apiciventris
;

from the latter it is readily distinguished by the colour of

the abdomen, from the former by darker legs and con-

siderably longer antennal rami of the male.

Carphurus simulator, n. sp.

(J. Reddish-flavous ; an inter-ocular fascia, scutellum, elytra

(these with a slight bluish gloss), metasternum, abdomen, hind

coxae, four hind femora and tarsi, apex of four hind tibiae, and

eight terminal joints of antennae black or blackish.

Head elongate, basal half punctate, base very indistinctly strigose,

between eyes with a feeble curved elevation, behind which is a

narrow impressed line ; each side in front feebly depressed, the space

between feebly elevated, flat and shining. Antennae moderately

long ; strongly serrate ; 11th joint longer than 10th, its middle

thickened and apex acutely pointed. Prothorax distinctly longer

than wide, sides distinctly decreasing in width to base. Elytra

considerably wider than prothorax, moderately dilated posteriorly
;

densely, rather minutely and subrugosely pvmctate. Basal joint of

front taisi large, about half their total length, with a slightly curved

black-rimmed inner margin.

Length to apex of elytra 4, of abdomen 6 mm.

Hah. New South Wales: National Park (A. 31.

Lea).

The inter-ocular fascia although very distinct is not

sharply defined on its edges ; it is, however, marked on its

hinder edge by a narrow, curved, impressed line.

The species is closer to o-Jiagonj/chimis than any other

known to me, but the legs are differently coloured and
the antennal serrations, though strong, are much less

pronounced.

Carphurus triimpressus, n. sp.

(^ . Black ; elytra deep metallic blue ; muzzle, prothorax, middle

of lower surface of head, front coxae, base of front femora and parts of

two basal joints of antennae flavous, or reddish-flavous.

Head moderately long ; distinctly punctate, base rather strongly

transversely strigose ; a small but rather distinct impression between

eyes and two larger and shallower ones in front. Antennae not

very long, strongly serrate; 11th joint longer than 10th, thickened

towards but obtusely pointed at apex. Prothorax considerably

longer than wide, apex very little wider than base. Elytra dis-

tinctly dilated posteriorly, each rather feebly separately rounded,
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with dense and rather minute but clearly defined punctures. Basal

joint of front tarsi large, about half their total length, inner margin
slightly curved.

Length to apex of elytra 4, of abdomen 6 mm.

Hob. Victoria : Monbulk {H. H. D. Griffiih ex Jarvis),

Moorabin (National Museum).

The partly red muzzle is different to that oi pallidifrons,

and the serrate antennae also distinguish from that species

and cyaiwpt&rns \ from the other species having serrate

antennae the dark legs will readily distinguish it.

Carphurus longipes, n. sp.

Flavous
;
part of elytra, metasternum, three apical segments of

abdomen, four hind femora (extreme base excepted), hind tibiae

(except at base), and eight terminal joints of antennae, black or

almost so ; tarsi more or less infuscate.

Head short, indistinctly punctate ; without distinct impressions.

Antennae rather long ; 4th--10th joints rather strongly serrate,

11th longer than 10th. Frothorax much longer than wide, apex

distinctly wider than base. Elytra slightly dilated posteriorly, each

feebly separately rounded at apex ; with small, scattered, indistinct

punctures. Legs considerably longer and thinner than usual ; basal

joint of front tarsi about half their total length, with a slightly

curved black-rimmed inner margin.

Length to apex of elytra 4, of abdomen 64 mm.

Hah. N. W. Australia (type in Macleay Museum).

The dark portion of the elytra is very narrow at the

base but is directed obliquely inwards so as to touch
the suture at the apical third ; in consequence there is

a large elongate pale basal triangle. The apex of the
apical joint of the antennae is pale.

I believe the specimen before me is a male Gariihicrus,

but it is quite possibly a female Balanopliorus.

Carphurus maculiventris, n. sp.

5 . Flavous ; elytra" deep metallic greenish- or purplish-blue
;

metasternum, apical segment of abdomen and a large spot on each

of the 3rd and 4th, femora, four hind coxae and seven (or eight)

terminal joints of antennae black ; tarsi and four hind tibiae more

or less infuscate.

Head rather short ; indistinctly punctate ; a longitudinal impres-

eion on each side in front. Antennae rather short and strongly
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serrate; lltli joint longer than 10th. Prothorax slightly transverse,

wider than head and almost as wide as prothorax, apex and sides

rounded, base feebly bilobed. Elytra moderately dilated posteriorly,

each feebly separately rounded at apex ; with moderately dense,

rugose punctures. Front tarsi simple.

Length to apex of elytra 4|, of abdomen 7J mm.

Hob. N. W. AusTKALiA (type in Macleay Museum).

Of two females before me one has the elytra entirely

dark, the other has the suture pale for a short distance

behind the scutellum. The lower surface of the four

basal segments of abdomen are more or less dark along

the middle. The elytral punctures are of moderate size

and density, but are nowhere sharply defined. The body
is unusually robust for a CarjjJinrus.

Carphurus PALLIDIFRONS, n. sp.

^ . Black ; elytra deep metallic coppery-green (or blue) ; muzzle,

prothorax, front coxae, knees and base of antennae, flavous or reddish-

flavous.

Head rather short; with distinct scattered punctures, base trans-

versely strigose"; a large excavation between eyes, in the front

two-thirds of which is a longitudinal space but little below the

general level of head. Antennae long ; 3rd-10th joints almost

cylindrical, 11th longer than 10th and acutely pointed. Prothorax

slightly longer than wide, almost as wide as head, base and apex

subequal. Elytra rather narrow ; at base very little wider than

prothorax ; with dense and rather small, subrugose punctures.

Basal joint of front tarsi large, more than half their total length,

with a curved inner margin.

Length to apex of elytra 4, of abdomen 6 mm.
$ . Differs in having the frontal impression less pronounced, the

elytra wider and the tarsi simple.

JIah. Victoria : S. Wandin (— Jarvis), Jamor, Gisborne
{H. H. I). Griffitli), Preston (National Museum). N. S.

Wales : Blue Mountains (i/. J. Carter).

Of three specimens before me one male and one female
have the two basal joints of antennae pale, in the other

(a male) the five basal joints are pale. Most of the

elytral punctures are confluent but a few are sharply

defined.

The red muzzle, basal joints of antennae and knees readily

distinguish this species from cyanopteriis and angustatus;
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the almost entirely dark legs and subcylindrical antennae

from the other allied species.

Carphurus elegans, n. sp.

1^. Flavoiis; elytra purplish-black; metasternuni, apical segment

of abdomen, hind femora (except at base) and apical half of antennae

(but not the terminal joint), black or blackish; tarsi and four hind

tibiae more or less infuscate.

Head rather short ; with several feeble frontal impressions ; a feeble

curved impressed line connecting the eyes ; behind this some dis-

tinct punctures, but base not distinctly strigose. Eyes rather larger

than usual. Antennae moderately long, strongly serrate; 11th joint

distinctly longer than 10th and obtusely pointed. Frothorax dis-

tinctly longer than wide, sides and apex rounded, base feebly

bilobed and almost the width of apex. Elytra longer than usual,

at base distinctly wider than prothorax, dilated towards and each

strongly separately rounded at apex ; densely minutely and rugosely

punctate. Legs longer than usual, basal joint of front tarsi about

two-thirds of their total length, with the inner margin straight and

black rimmed.

Length to apex of elytra 5, of abdomen 8| mm.

Hah. Queensland : Kuranda {H. H. B. Griffith, ex

F. P. Bodd, February 1904).

One of the largest and finest species of the genus, with

the basal joint of the front tarsi much longer than in any
other species of the allied genera and almost perfectly

straight (a most unusual feature), in the four hind tarsi

also the basal joint is of unusual length. Of two males

before me one has the entire elytra dark, but in the other

they are pale at the base within a line extending to each

side from the hind margin of the scutellum.

Carphurus longus, n. sp.

$ . Flavous, apical half of antennae infuscate.

Head moderately long, with two feeble subfrontal impressions;

ndistinctly punctate ; base feebly transversely strigose. Eyes rather

above the usual size. Antennae long and thin ; all the joints more

or less subcylindrical and flattened, 10th and 11th almost equal in

length. Prothorax distinctly longer than wide, apex and sides near

apex rounded ; base feebly bilobed and distinctly narrower than

apex. Elytra longer than usual, dilated towards and each separately

strongly rounded at apex ; with very dense and minute but clearly

TRANS. ENT. SOC. LOND. 1909.—PART I. (MAY) P
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defined punctures. Leys long ; tarsi simple, but in all the basal

joint of unusual length.

Length to apex of elytra 4|, of abdomen 7i mm.

Hah. Queensland : Kuranda {H. H. B. Griffith, ex
F. P. Dodd, February 1904).

A very distinct and almost entirely pale species in

build of body much resembling the preceding, but the

antennae and colours very different.

Carphurus atricapillis, n. sp. {Fig. 167.)

§ . Pale reddish-flavous, apical third of antennae infuscate ; apical

third of elytra and a transverse spot on each side of nietasternum

black. Elytra clothed with short whitish pubescence ; elsewhere

(and especially at the sides and apices of abdominal segments) with

long, thin, blackish hairs.

Head longer than wide ; feebly strigose at base, almost impunc-

tate. Eyes large but not very prominent. Antennae long and thin,

none of the joints transverse. Prothorax longer than wide, apex

wider than base, with the front angles strongly rounded. Sctdelhtra

strongly transverse. Elytra larger than usual, dilated posteriorly
;

with dense, small, and rather clearly defined punctures. Legs long

and thin.

Length to apex of elytra 6, of abdomen 9 mm.

Hob. Queensland : Cairns {E. Allen).

After the style of the two preceding species, but at once

distinguished by the elytra, the black apical marking of

these is not cut straight across, but is narrowly encroached

upon along the suture and semicircularly emarginated

between the suture and sides. The elytral punctures are

rather larger than in longus, the eyes are not quite so

prominent, and the antennae are slightly stouter.

Carphurus punctatus, n. sp.

cJ . Black ; elytra deep bluish-green
;
part of muzzle

;
parts of

prothorax and lower surface of four basal joints of antennae more or

less red.

Head short ; strongly and irregularly punctate ; a longitudinal

impression on each side in front. Antennae rather short and very

obtusely serrate. Prothorax slightly transverse, with rather large

irregularly distributed punctures. Elytra rather strongly dilated

posteriorly, each rather strongly separately rounded at apex ; with

dense rugose punctures of moderate size. Abdomen with distinct



Australian and Tasmanian Malacodermidae. 211

punctures. Legs comparatively short ; basal joint of front tarsi

large, about half their total length, inner margin curved.

Length to apex of elytra 5 ; of abdomen 7 mm.

Hal). Tasmania : Bellerive (type in H. H. D. Griffith's

collection).

A large dingy species. On the head near the middle
of the base there is an indistinct reddish spot, the middle
of the apex of the prothorax has an equilaterally triangular

reddish spot and this is very indistinctly connected with

the base, of which about one-fourth is pale. I do not

anticipate however that these markings are constant, but

the species is a very distinct one apart from colour. In
the only specimen before me the terminal joint of each

antennae is missincr.

Genus Neocarphurus, Lea, P. L. S., N.S.W., 1898, p. 580.

In this genus the prothorax is so deeply impressed near
the base, that seen from the side there appears to be no
room for the passage of any substance from the mouth to

the abdomen. The elytra are impunctate in all the species

and the head is largely excavated and tuberculated in the

male. The eyes when wetted or in living specimens are

of a beautiful emerald green.

I am acquainted with all the described species, and
these, with two new ones, may be tabulated as follows :

—
A. Prothorax dark, except at extreme base.

a. Elytra of uniform colour sobrinus, n. sp.

aa. Elytra pale at base hasizonis, Lea.

AA. Prothorax pale ; at most maculate.

B. Elytra bicolorous.

h. Tarsi pale impunctatus, Lea.

hb. Tarsi dark coatesi, n. sp.

BB. Elytra unicolorous.

C. Elytra black tubercidatus, Lea.

CC. Elytra pale chlorops, Lea.

Neocarphurus basizonis, Lea, P. L. S., N.S.W., 1901,

p. 483.

The type of this species is a female ; another (in the
Macleay Museum) has the elytral markings reduced to a
comparatively small spot on each shoulder. Another

p 2
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specimen in that museum is possibly the male ; it has
the head testaceous, largely excavated in the middle and
with a large frontal elevation, which is emarginate pos-

teriorly and longitudinally impressed towards its base, but
convex and rounded in front (seen from behind the base of

this elevation appears as two small tubercles). The base

of its elytra (except about the scutellum) is pale, the pale

portion indistinctly continued along the sides to the apical

fourth, when it is diverted across the disc towards (but not

to) the suture, so as to appear as an indistinct, interrupted,

subapical fascia. At this place the elytra are quite sym-
metrically impressed (traces of these impressions can be
seen in the type). The prothorax instead of being black

and testaceous at the base, is of a dingy brown, and almost

white at the base.

Hah. N. S. Wales : Nowra.

TUBERCULATUS, Lea, /. c, 1895, p. 246 (Rclcogaster).

N. S. Wales : Sydney.

IMPUNCTATUS, Lea, I. c, 249 {Cmyhurus).

N. S. Wales : Forest Reefs.

CHLOROPS, Lea, /. c, 1898, p. 580. {Fig. 95.)

N.W. Australia : Behn River.

Neocarphurus coatesi, n. sp.

(J. Deep glossy black
;
prothorax, basal third of elytra, four front

femora and coxae, and base of hind femora of a reddish-brown ; head

and six basal joints of antennae somewhat paler, terminal joints

infuscate. With a few moderately long scattered hairs.

JTearf irregularly and largely excavated; a strong trilobed eleva-

tion between eyes, the median lobe largest continued hindward and

again elevated. Antennae simple, extending almost to apex of elytra,

11th joint long. Prothorax considerably longer than wide, sides

decreasing in width from apex to base, near base strongly trans-

versely impressed, base itself about half the width of apex. Elytra

twice the width of the base of prothorax, and longer than prothorax

and head combined ; impunctate ; sides towards apex largely but

not suddenly impressed. Leys long and thin, basal joint of front

tarsi dilated.

Length to apex of elytra 2, of abdomen 3 mm.

Hal. N. S. Wales : Sydney {A. J. Coates).
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In the type specimen the apex of the abdomen appears

to be terminated by three fascicles of hairs, much as it

is in many of the Staiohylinidae, a character apparently
unique in the genus. Seen from the side the head bears

a ridiculous resemblance to the head of a hen, the median
tubercle standing for the comb. The basal joint of the

front tarsi is rather smaller than is usual in the males of

the allied genera, and owing to being much the same
colour as the other joints is rather less distinctive.

Neocarphurus sobrinus, n. sp. {Fig. 6.)

$. Blackish-brown, abdomen black; legs piceous, in places

diluted witli testaceous ; head and antennae (the terminal joints

more or less infuscate) testaceous, extreme base of prothorax dull

flrtvous, with pale, moderately long, scattered haii's.

Head wide largely and irregularly excavated ; between antennae

with a three-ridged elevated space (the spaces between the ridgea

concave), the median ridge longer than the others. Prothorax con-

siderably longer than wide, sides diminishing in width from apex to

near base, and then slightly dilated, near base less than half the

width of apex and strongly transversely impressed, base itself feebly

bilobed. Elytra much as in the preceding species. Legs long and
thin ; femora curved, basal joint of front tarsi large, with a black

comb on its inner apex.

Length to apex of elytra If, of abdomen 3 (circ.) mm.

Hob. N. S. Wales : National Park {A. M. Lea).

Seen from behind the head appears to be supplied with
two small acute tubercles between the eyes, this appear-

ance being due to the lateral ridges, the median one
though longer than the others being on a lower level, so

as to be invisible from behind.

Genus Helcogaster, Boh., Res. Eugen., p. 81.

I believe Fairmaire * placed Helcogaster as a synonym
of CarpJinrus and it probably is such f ; but the majority
of the species form a very natural group, the members of

which are readily recognised by the naked eye alone, so

that even if the genus is to be sunk in Car'pliurus, there

* In a note I did not make a record of and cannot now find.

t The first species (cijanopterus) referred to it by Bohemann is

quite an ordinary Carpliurus.
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can be no harm in referring species to it which can be

readily separated from the majority of Carphiiri. The
main distinguishing feature of Helcogaster, as I regard it,

is the large excavations which are usually present in the

heads of the males (although in some of the species of

Carphurus the head is also largely excavated) ; the species

are also flatter, and usually with the elytra very indis-

tinctly or not at all punctured, and the antennae are also

considerably longer.

The male can always be distinguished by the basal joint

of its front tarsi having a black, or at least very dark,

inner rim ; this joint also is usually strongly rounded on

the inner side. The excavations of the head are often very

large, being both wide and deep, the posterior outlines of

the excavations are usually trisinuate. On the front

portion of the head there is often a large tubercle, this is

often concave with more or less acute lateral ridges, and it

is sometimes itself tuberculate ; in a number of species it

is present on the males even when the excavations are

absent. The head when seen from behind or from the

sides has often a very characteristic appearance and I have

usually described these appearances as I believe them to

be useful aids to the identification of most of the species

;

in looking at the head from behind the tubercles especially

show up in a very distinctive way.

The clothing usually consists of long sparse hairs and in

describing the species I have not considei-ed it necessary

to mention it. Some of the specimens examined were

quite glabrous, but I have not even mentioned this as I

think it quite likel}^ that this was due in some cases to

abrasion, as the hair appears to be but loosely fixed to the

derm.

I previously described one species {carinatice2:)s) from a

female only, and although this female is remarkably dis-

tinct I regret having done so, as I now think that no

species of the genus should be described without knowing

the male. The sculpture of the head is often so dissimilar,

that without certain knowledge (such as by the examina-

tion of specimens taken in coj^.), it is often quite impossible

to mate the sexes ; and the females of many species are so

closely allied as to render their separation into species very

difficult, even with the specimens before me ; whilst from

descriptions alone I believe it to be impossihh ; neverthe-

less the males, even although closely resembling each other
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in colours, are very easily separated by the sculpture of the
head.

With the exception of 'bracTiypterus, impressifrons and
carinaticeps* which are commented upon below, the males

f

of all the described species may be tabulated as follows :

—

A. Prothorax strongly notched in front

AA. Prothorax spinose in front ....
AAA. Prothorax entire at apex, or at most

feebly bilobed.

B. Basal joints of antennae distorted . .

BB. Basal joints not distorted.

C. Elytra very distinctly punctured .

CC. Elytra indistinctly or not at all

punctured.

D. Prothorax partly or entirely dark.

a. Head not largely excavated.

T), Head partly pale and dis-

tinctly punctured . . .

66. Head entirely dark and im-

punctate

aa. Head largely excavated,

c. Elytra partly pale ....
CC. Elytra entirely dark.

d. Prothorax raised in middle

of apex.

e. Prothorax pale and

strongly punctured on

apical sides ....
ee. Prothorax entirely dark

and without distinct

punctures ....
dd. Prothorax not raised in

middle of apex.

/. Head with excavations

transversely connected.

g. Head when seen from

behind with a thin

solitary tubercle .

incisicollis, n. sp.

spinicollis, n. sp.

foveicornis, n. sp.

jnmctijjennis, n. sp.

obliquiceps, n. sp.

gagatinus, Lea.

marginieoUis, Lea.

ritficornis, Lea.

cancd'icidatus, Lea.

parcdlelus, Lea.

* And punctilohus and bacchanalis, which were described after the

table was drawn up.

t I have not ventured to include any of the females in the table,

although some of them are sufficiently distinct.
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(jg. Head otherwise sculp-

tured niger, n. sp.

ff.
Head with excavations

not transversely con-

ll nected.

h. Excavations closed be-

hind ater, n. sp.

hh. Excavations open be-

hind basirufus, n. sp.

DD. Prothorax entirely -pale.

E. Head sometimes concave but

ncA'er largely excavated.

i. With a large frontal tubercle.

j. Elytra abdomen and legs

dark helmsi, n. sp.

jj. Elytra abdomen and legs

partly pale tnherculifrons, n. sp.

ii. Without a large frontal

tubercle.

k. Head concave between eyes hllobus, n. sp

.

kk. Head convex between eyes.

I. Shoulders pale .... simpUciceps, n. sp.

II. Shoulders dark . . . pnlchripes, n. sp.

EE. Head largely excavated.

F. Excavation trisinaute pos-

teriorly.

m. Head entirely dark . . . nigriceps, n. sp.

mm. Head pale in front.

n. Greater portion of legs

pale.

0. Head with a basal spot

only mactiUceps, n. sp.

00. Head with entire base

dark fnscitarsis, n. sp.

nn. Greater portion of legs

dark.

p. Median tubercle de-

cidedly raised above

others t\iberculatns, n. sp

pp. Median tubercle not

so raised.

q. Median sinus nar-

rower than the

lateral ones . . varius, Lea.
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qc[. Median sinus wider

than the lateral

ones.

r. Median sinus

feebly curved . decipiens, n. sp.

7T. Median sinns

strongly curved tropicus, n. sp.

PF. Excavation not trisinuate

posteriorly.

G. Excavations longitudinal

and basal as well as

median suhicejjs, n. sp.

GG, Excavations transverse,

or more or less

rounded.

H. Head longitudinally as

well as obliquely

strigose stricjiceps, n. sp.

HH. Head transversely or

not at all strigose.

I. Head entirely dark . insularis, n. sp.

II. Head entirely pale . major, Lea.

III. Head partly dark.

J. Antennae pale at

base and apex . foveiceps, Lea.

JJ. Antennae pale

only at base.

K. Elytra entirely

dark . . . concaviceps, Lea.

KK. Elytra dark
only at apex rhyticeplialus, n. sp.

Helcogaster brachypterus, Boh., Res. Engen., 1858
p. 82 ; Lea, P. L. S., N.S.W., 1895, p. 244.

I find that I was mistaken in my previous identification

of this species, so that the remarks given in the above
reference would best be taken as unwritten.

The species belongs to a group of which it is ahnost

—

(in some species quite)—essential that the sex (not men-
tioned by Bohemann) should be stated.

I have two distinct species which agree exactly with the
original description and a number of others which agree
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fairly well except as to " Ccqnte . . . tenuiter longitudina-

liter canaliculatum."

Hah. N. S. Wales : Sydney.

Helcogaster impressifrons, Bob., Res. Eugen., 1858,
'

p. 83.

Apparently allied foveiceps, but elytra paler and not

uniformly coloured, and only the basal and apical joints of

antennae pale.

JIab. N. S. Wales : Sydney.

Helcogaster foveiceps, Lea, P. L. S,, N.S.W., 1895,

p. 237.

On a recently taken male of this species there is a

narrow infuscate fascia (slightly interrupted at the middle)

just behind the middle of the prothorax.

Eah. N. S. Wales : Sydney.

Helcogaster gagatinus, Lea., /. c, p. 238.

Hah. N. S. Wales : Sydney, Galston, Forest Reefs.

var. OCCIDENTALIS, n. var.

A male specimen from Rottnest Island (W. Australia)

apparently represents a variety of this species ; it differs

from the type in being slightly smaller, with piceous

instead of deep black elytra, and with the frontal impressions

very feebly defined.

var. Tasmaniensis, n. var.

Another apparent variety occurs in Tasmania ;
it has

the legs entirely and the antennae almost entirely dark *

;

the frontal impressions are rather less pronounced and the

size is larger. The only male before me is 4 mm. in

length, the females vary from 3 to 4 mm.

Helcogaster ruficornis, Lea, I. c, p. 239.

This species is very close to canaliculatus, and I was at

one time inclined to think that the two forms belonged to

but one species, but after a careful examination of the

* Tasiiianian specimens of many insects are noticeably larger and

darker than their mainland fellows.
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types (three of each), I cannot convince myself that such

is the case. It differs from canaliculatus in having the

antennae pale and the prothorax pale at the apex. Seen
from behind the head appears to be in two irregular lobes

with a deep channel between them. From behind the

head of canaliculahis appears to have a rather shallow

channel on each side in addition to the deep median one
;

but there may really be lateral channels in rujicornis that

are concealed by the clothing. In both species from the

sides there appear to be two tubercles over each eye (a

small one at the middle and a larger one at the base),

and the space between the median impression and each

eye has a peculiar (almost spongiose) appearance. Both
species were described as "almost impunctate," but in

both there are some fairly distinct punctures on the head

;

whilst in ritficornis the apical sides of the prothorax are

very decidedly punctate ; in canaliculatus these parts are

opaque but not distinctly punctured.

Hal. N. S. Wales : Sydney.

Helcogaster parallelus, Lea, /. c, p. 141 ; 1898, p. 580.

{Fig. 1.)

The type of this species is probably not typical, as it

has the prothorax entirely dark except for a slight trace of

testaceous on each side of the base; two others before me *

have the base of the prothorax decidedly reddish.

A male also has the prothorax reddish at the base ; its

head is largely and deeply excavated between the eyes and
in front. Seen from behind it appears to be largely

excavated f with a thiu, acute (almost spinose) median
tubercle, and a large obtuse one close to each eye. Seen
from in front the excavation appears to be very decidedly
quadrisinuate posteriorly and supplied with three small
conical tubercles in front.

The head of the female is more distinctly impressed
than is usual in that sex.

Rah.W. Australia: King George's Sound, Albany,

|

Karridale.

* One of these was unfortunately described in 1898 as the male.

t In other species in which the head is fully as much or almost
as largely excavated as in this, the head when seen from behind
does not appear tf) be excavated at all, owing to the tubercles.

J Albany and King George's Sound are not necessarily the same

;

as Mr. Masters labelled all his captures both from the port itself
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Helcogaster varius, Lea, I. c, 1895, p. 245.

var. PALLiDiPENNis, Lea, I. c, p. 246. (Figs. 8, 165.)

The elytra of this species are very variable in colour,

ranging from entirely pale to entirely dark. The most
common form perhaps and the one described by me as

typical is that in which the sides at the base are pale, but

the markings vary considerably in extent although the

shoulders are always pale. A variety which I propose to

name

var. NIGRIPENNIS, n. var.,

is perhaps almost as common ; in this form the elytra are

entirely dark. The variety in which the elytra are entirely

pale I have seen only from Tamworth.
The various forms are all variable in size, are not sexual

and freely pair with each other.

The species is abundantly represented in many parts of

New South Wales, and there are many other species

closely resembling both the typical form and the varieties,

but as the head of the male is very peculiarly sculptured

and quite constant in all the varieties (except to a slight

extent in the deptli of the excavations), I have considered

it advisable to replace the original description of the head

by a fuller one as follows :

—

($ . Head transverse, with distinct punctures at base ; largely-

excavated between the eyes, the excavation trisinuate posteriorly

(the hind margins almost level with an imaginary line connecting

the base of the eyes) ; median sinus smaller than the others, in

front of it a small conical tubercle which is behind a rather shallow

frontal excavation, on each side of this a small excavation connected

with the posterior one by a curved line. Eyes large but not especi-

ally prominent. Seen from behind the head appears to be supplied

with five small tubercles—three of equal size median and conical,

and a larger and obtuse one close to each eye. There are really six

excavations on the head, three being larger than the others, but they

are all more or less connected with each other and are all often

and for some considerable distance inland as K. G. Sound
;

similarly Geraldton (there is also a Geraldton in Queensland) is not

necessarily the same as Champion Bay, as Mr. Duboulay gave

Champion Bay as the locality lor insects tliat were collected many
miles inland "from that port. In the earlier days of Western
Australia practically everything from that State was labelled " Swan
Kiver."
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slightly obscui'ed by pubescence. The extreme base of the head is

transversely strigose, but this portion is usually concealed.

9 . Head less transverse and with smaller eyes, not excavated and

with distinct piinctures, basal third regularly convex, apical two-

thirds flattened, with a feeble median longitudinal elevation in

front.

It will be well for future entomologists before describing

new species of the genus to try to identify this species;

the sculpture of the head of the male is very distinct but
the colours are very variable and eachof its colour varieties

is exactly or almost exactl}^ represented in other species. It

is widely distributed in New South Wales, and fully half

of the specimens of the genus taken by myself or sent to

me for examination belonged to it. The cljaracteristic

appearance of the male head is best seen from behind, the

five tubercles being quite conspicuous and apparently

(though really not so) in an even line. The head of the

female, however, is much as in many other species.

JIah. N. S. Wales : Sydney, Galston, Little Bay, Mount
Victoria, Jenolan, Queanbeyan, Clifton, Tamworth, Forest

Reefs ; Vic!TORIA : Mordialloc, Melbourne.

Helcogaster carinaticeps, Lea (Carphurus), I. c, p. 248.

I was deceived by the sculpture of the head of the type

of this species and noted it as a male Carphurus ; its front

tarsi are simple, however, and it is really a female

Helcogaster. I do not know its male, but the tricarinate

should render the female easy of recognition.

JIah. N. S. Wales : Sydney.

CANALicuLATUS, Lea, P. L. S., N.S.W., 1895, p. 239.

N. S. Wales.

MARGiNicoLLis, Lea, I. c., p. 240. {Fig. 166.)

N. S. Wales : Galston, Kurrajong, Blue Mountains.

concaviceps, Lea, /. c, p. 242.

N. S. Wales : Galston, National Park, Mount
Victoria.

MAJOR, Lea, I. c, p. 243.

N. W. Australia.

FUSCiTARSis, Lea, /. c, p. 244.

N. S. Wales.
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HeLCOGASTER OBLIQUICEPS, n. sp.

^ . Black ; head (except at base), basal half of antennae and parts

of tibiae and tarsi testaceous ; base of prothorax not f[uite as dark as

the rest of its surface.

Head comparatively large, with small punctures at base, obliquely

flattened and with coarse punctures between eyes. Antennae

stout, rather short, the joints feebly serrate, Prothorax elongate,

strongly transversely impressed at base. Elytra impunctate. Basal

joint of front tarsi rounded and with a black inner margin.

Length to apex of elytra 1|, of abdomen 2|- mm.

Hob. N. S. Wales : Jenolan {J. C. Wihurd).

Differs from the males of the other species having the

protiiorax black by its flattened non-excavated head and
by the colours and punctures of same.

HelcogASTER NIGER, n. sp. {Fig. 9.)

(J. Black ; knees and parts of five basal joints of antennae obscure

testaceous.

Head large, deeply and largely excavated between eyes, the

excavation trisinuate posteriorly, front with a large concave tubercle

;

base and sides transversely strigose and with a few scattered punctures.

Antennae long, passing apex of elytra, none of the joints transverse.

Prothorax feebly transverse, base strongly transversely impressed.

Elytra almost impunctate. Basal joint of front tarsi about half

their total length, rounded and with a black inner rim.

Length to apex of elytra 2, of abdomen 3 mm.

Hob. S. Australia (type in Macleay Museum).

From the above the cephalic excavations are not unlike

those of the males of varius, but seen from behind the

head appears very different; and its sculpture is very

different to all the others having the prothorax black.

The large frontal tubercle from some directions appears to

have its concavity opening behind into the deep median

excavation, so that this then appears to be formed of four

divisions of which the two lateral are larger than the two

median. The lateral ones from some directions appear to

be trilobed, so that the head then appears to have six instead

of four irregular foveae. The elytra from some directions

appear to be supplied with small wrinkled punctures, but

these are never distinctly visible, and perhaps are really

due to irregular contraction.
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Helcogaster ater, n. sp.

$ . Black ; apical half of head, antennae (the apical half more or

less infuscate), knees and front tibiae testaceous.

Head rather large, densely and rather strongly punctate and

transversely strigose at base ; largely excavated between eyes, the

excavations consisting of two large foveae, each of which is open in

front and closed behind, the two separated by an elevated ridge.

Antennae rather thin, extending almost to apex of elytra. Pro-

thorax elongate, strongly transversely impressed at base. Elytra

impunctate. Basal joint of front tarsi short and stout but with a

black inner rim.

Length to apex If, of abdomen 2^ mm.

Hah. W. Australia : Donnybrook {A. M. Lea).

The large cephalic excavations of the male render this

species very distinct.

Helcogaster incisicollis, n. sp. {Fig. 96.)

$. Black; three basal joints of antennae testaceous; knees and

part of front tibiae and tarsi very obscure testaceous.

Head with a transverse ridge between eyes, the ridge impressed

in middle ; each side of base with a large fovea or excavation, each

side of middle of apex with a small rounded fovea. Antennae

long and thin, passing apex of elytra. Prothorax longer than

wide, produced and deeply notched in front, the produced

apices slightly upturned ; strongly transversely impressed at

base. Elytra impunctate. Legs longer and thinner than usual.

Basal joint of front tarsi not quite half their total length, rounded

and with a black inner rim.

Length to apex of elytra If, of abdomen 2| mm.

Rah. W. Australia : Swan River.

The distinctly notched apex of prothorax (probably

confined to the male) renders this species remarkably dis-

tinct, its antennae also are larger than in any other species

here recorded. The clothing of the head somewhat
obscures its sculpture, but this is of a very unusual nature,

as the largest excavations are basal instead of median.
Seen from behind the head appears to be supplied with
five small subconical equidistant tubercles; but of these

two are really the points of the produced apices of the

prothorax.
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Helcogaster basirufus, n. sp.

^. Black ; apical half of head, prothorax (a large transverse

subapical blotch black and prosternum tipped in front with black),

front tibiae, parts of front femora and tarsi, and two basal joints

of antennae reddish- flavous; apex of antennae, four hind knees

and parts of middle tarsi obscure testaceous.

Head subelongate; with distinct scattered punctures and with

longitudinal and oblique excavations and elevations at the middle

phase. Antennae extending to middle legs. ProtJiorax slightly-

longer than wide, apex very feebly lilobed and base feebly trans-

versely impressed. Elytra with a few scattered and indistinct

punctures. Basal joint of front tarsi less than half their total

length, but rather strongly inflated, rounded, and with a black

inner rim.

Length to apex of elytra 3, of abdomen 5 mm.

Rah. W. Australia : Geraldton (A. M. Lea).

The colour of the prothorax is somewhat after the style

of parcdlclus (the black patch does not quite extend to the

extreme apex or sides, however), but the sculpture of the

head is totally different, both from that species and from
any other here recorded. In the middle of the head is a

longitudinal carina about one third of its total length,

between this and each eye is a narrow curved carina

and close to each eye another but less distinct one, the

spaces between being more or less deeply excavated ; of

the excavations the largest ones are the lateral ; each of

these runs to a point at the front end of each eye, but
posteriorly widens out so that the two become united

;

marking the position of their junction is a small impres-

sion connecting them with the median ones. Seen from
behind the head appears to have three small median sub-

conical tubei'cles. The two basal joints of antennae are

distinctly paler than the following ones, the three next

being very dark, the succeeding joints then gradually

become paler but the apical joint is darker than the basal

ones. In one of the two specimens before me the front

tibiae are slightly infuscate in middle.

Helcogaster punctipennis, n. sp.

(J . Flavous ; apical half of elytra purplish-black, six apical

joints of antennae and tij) of abdomen black; metasternum more

or less infuscate.
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Head with scattered punctures and at base transversely strigose

;

concave but not largely excavated between eyes ; in front with a

large tubercle. Antennae rather long and thin, but not extending

to apex of elytra. Prothorax longer than wide, base considerably

narrower than apex and sliallowly transversely impressed ; a few

small punctures at the sides in front. Elytra long ; densely covered

with rather large, sharply defined punctures. Basal joint of front

tarsi about half their total length and with a dark inner rim.

Length to apex of elytra 2^, of abdomen 3j mm.
5- Differs in being larger; head with more distinct punctures,

without tubercle and absolutely bifoveate in front ; and the front

tarsi simple.

Hah. Queensland : Cairns (types in Macleay Museum).

Placed in Helcogastcr on account of the concave head
and long antennae, but the strongly punctured elytra

(which alone readily distinguishes it from all recorded

species of Helcogaster) would seem to imply that it

belongs to Cao^phurus). The apical tubercle on the head of

the male from above appears to be obtuse, ovate, and with

a large median puncture ; from the sides it appears as a
narrow abrupt ridge, and from behind as a small acute

tubercle.

Helcogaster tuberculifrons, n. sp. (Fiff. 10.)

(J. Reddish-flavous. Seven terminal joints of antennae, apical

three-fifths of elytra and two apical segments of abdomen black
;

metasternum and two apical joints of tarsi infuscate.

Head with small punctures and at base transversely strigose
;

feebly impressed or flattened between eyes and on each side in

front ; with a large trilobed tubercle. Antennae rather long and

thin, but not passing hind coxae. Prothorax slightly longer than

wide, towards base with a large shallow impression, base distinctly

narrower than apex. Elijtra elongate ; almost impunctate. Basal

joint of front tarsi with a black inner rim.

Length to apex of elytra 2|, of abdomen 3^ mm.

ffab. N. S. Wales : Illawarra {H. J. Carter).

From above the cephalic tubercle appears to be trilobed,

the frontal lobe with the apex almost between antennae,

the hinder lobes almost exactly midway between the eyes,

the hinder lobes are connected with the frontal one but

not with each other ; from behind the head appears to

have a small bilobed median tubercle, from the sides a

TRANS. ENT. SOC. LOND. 1909.—PART I. (MAY) Q
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narrow median abruptly terminated ridge. In colour it

resembles apicalis, rhyticephalus and iJVMctipevnis, from the

latter distinguished by the almost impunctate elytra and
from all three by the differently sculptured head.

Helcogaster rhyticephalus, n. sp.

$ . Flavous or reddisli-flavous ; a subtriangular basal spot on

head, apical third (or fourth) of elytra, scutellum, metasternum,

abdomen (all the segments more or less red at apex and sides) coxae,

base of femora, two apical joints of tarsi and seven terminal joints of

antennae black or blackish.

Head with scattered punctures, at base transversely strigose
;

largely excavated between eyes, the excavation bisinuate posteriorly,

the two lobes separated by a projecting median tubercle, middle near

apex with a large concave tubercle. Antennae thin, almost extend-

ing to hind legs. Prothorax slightly longer than wide, moderately

strongly impressed at base. Elytra almost impunctate. Basal joint

of front tarsi comparatively short, with a black inner rim.

Length to apex of elytra 2J, of abdomen 4 mm.

5 . Differs in being larger, the head with more numerous and

evenly distributed punctures, with a flattened space in front, which

is marked at the sides and jjosteriorly by a curved impression ; the

eyes are smaller, placed nearer the front and the front tarsi are

simple.

Hob. N S. Wales (Macleay Museum) : Sydney {H. J.

Carter), Built {A. M. Lea).

The veiy largely and peculiarly excavated head of the

male very readily distinguishes it from all those species

having sol ewhat similar colours. The excavation occupies

the entire space between the eyes, and about one half of

the lengtl' of the head ; the frontal tubercle is unusually

large and posteriorly is continued as a process which over-

hangs the excavation and almost meets the median
projecting tubercle, the latter is rendered more distinct by
being tipped with black and with black pubescence.

From behind the head appears to be composed of three

large lobe ), the median being composed of the two tubercles

and the lateral bounded externally by the eyes. The dark

parts of the femora vary in extent being sometimes notice-

able at th3 extreme base only, whilst at other times they

leave but little more than the knees reddish. The
abdomen might be regarded as red with each of the

segments clouded with black. The dark apical portion of
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the elytra varies in extent and although usually is not

always sharply defined.

Helcogaster sulciceps, n. sp.

Q . Flavous ; scutellum, elytra (slioulders and part of the sides

behind them excepted), metasternum, abdomen and from six to

eight terminal joints of antennae black or blackish ; apical joints of

tarsi slightly infuscate.

Head with three longitudinal impressions between eyes and at

base ; with a distinct median tubercle. Antennae scarcely passing

middle coxae, some of the joints feebly transverse. Prothorax about

as long as the width at apex, which is considerably wider than base
;

sti'ongly impressed at base. Elytra impunctate. Basal joint of

front tarsi comparatively short, with a black inner rim.

Length to apex of elytra 2, of abdomen 3 mm.

Hah. N. S. Wales (type in Macleay Museum).

Almost in the exact middle of the head is a raised

tubercle, seen from the sides this appears as a flattened

ridge, but which is produced acutely backwards ; immedi-
ately behind the tubercle is a comparatively shallow

impression which is continuous to the base, its sides

bounded by obtuse ridges ; between each of these and the

eye is a deep, curved, wide impression, which is continued

to just in front of the eye. From behind the head appears

flat, with a distinctly elevated median tubercle, which is

flat topped and slightly produced on each side. In some
lights and from certain directions the head appears to have
five impressions instead of three, but this appearance is

deceptive. The pale markings at the sides occupy about
one-third of the length of the elytra, but although very

distinct at the shoulders are not sharply defined behind.

The elytra are much as in some of the varieties of varius,

but the head and legs are differently coloured and the

sculpture of the head is very different to that of any other

species here recorded. C. laesifrons (which is possibly a

Helcogaster) may be allied but its head is differently

sculptured and its abdomen has the terminal segments
pale.

Helcogaster simpliciceps, n. sp.

^ . Beddish-flavous ; scutellum, elytra (a large patch on each

shoulder excepted), metasternum, abdomen, parts of four hind coxae,
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and apical half of antennae black ; intermediate joints of the latter

and apical joints of tarsi more or less infuscate.

Head without excavations ; slightly flattened and with very-

distinct punctures between eyes. Antennae thin, almost extending

to hind coxae. Prothorax elongate, strongly impressed at base.

Elytra almost impunctate. Basal of joint tarsi moderately long,

slightly rounded and with a black inner rim.

Length to apex of elytra If, of abdomen 3 mm.

Hcdh N. S. Wales : Gosford {A. M. Lea), Kurrajong
(Macleay Museum).

The simple head of the male (in shape much as that of

ohliquice])s) readily distinguishes it from most species of the

genus ; the elytra are coloured much as in some of the

varieties of varius. The colours much resemble those of

the preceding species except that a greater space in each
shoulder is pale, but in that species the head is largely

excavated.

A specimen (evidently the female) differs from the two
males before me in having the head smaller, more convex
and with smaller and sparser punctures ; its elytra also

have their basal marking larjijer and continuous across the

suture.

Helcogaster bilobus, n. sp.

^ . Black ; apical half of upper and the entire lower surface of

head, prothorax, shoulders and a short space behind them, knees

(largely), base of tarsi, and basal joints of antennae, flavous or

reddish-flavous.

Head distinctly and almost regularly punctate, base transversely

strigose, concave but not largely excavated between eyes and without

frontal tubercle. Antennae long and thin, almost extending to

hind coxae. Prothorax moderately elongate, strongly impressed at

base. Elytra with sparse and very indistinct punctures. Basal

joint of front tarsi comparatively small but with a black inner rim.

Length to apex of elytra 2h, of abdomen 4 mm.

$ . Differs in being larger, the head more convex, with a scarcely

traceable median impression the eyes smaller, more to the front and

the front tarsi simple.

Rah. N. S. Wales : Blue Mountains {U. W. Ferguson),

Mount Victoria, National Park {A. M. Lea) ; Victoria :

S. Wandin, Monbulk (— Jarvis).

The head of the male is not so simple as in simpliciceps
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and dbliquiceps but is much less excavated than usual, the

concave portion has a trisinuate outline posteriorly ; seen

from behind it appears to be in two distinct lobes and no

tubercles appear (nor in fact are there any such). The
strigosities are more distinct at the sides than elsewhere.

Although at first sight apparently a variety of varius the

shape of the head of the male is so totally different as to

render the two species easily separable.

Helcogaster maculiceps, n. sp. {Fig. 11.)

^ . Flavous or reddish-flavous ; a spot in middle of base of head,

scutellum, elytra (except at base and the sides to beyond the middle),

metasternum, abdomen (to a variable extent) and apical two-thirds

of antennae, black or blackish.

Head with basal half distinctly punctate and (especially at the

sides) transversely strigose ; 'largely excavated between eyes, the

excavation trisinuate posteriorly, the median sinus deeper and wider

than the lateral ; middle of excavation with a small obtuse tubercle,

front with a large concave tubercle. Antennae long, but not very

thin, almost touching hind coxae. Prothorax longer than wide,

rather widely and shallowly impressed towards base. Elytra almost

impunctate. Basal joint of front tarsi about one-third of their total

length, with an inner black rim.

Length to apex of elytra 2j, of abdomen 4i mm.
$ . Differs in having the head less transverse, the eyes smaller and

more frontal in position, a semicircular impression in front, the

antennae shorter and thinner, the prothorax shorter and the front

tarsi simple.

Hah. N. S. Wales : National Park, Bulli (A. 31. Lea).

The black spot on the head is slightly variable in size,

but apart from this is quite constant and distinct in both

sexes, so that the female is more distinct than usual in

the species and varieties having similarly coloured elytra.

The legs (except for a slight infuscation of the tarsi) are

frequently almost entirely pale, but often have the femora
(to a variable extent) dark at the base, and occasionally

the tibiae are infuscate in the middle. In the female the

head often has a black patch on its lower surface. The
abdomen varies from being almost entirely dark to dark
only along the middle, and both upper and lower surfaces

are variable. In colour of elytra it is much like the
typical form of varius, but (apart from colour of head and
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legs) the excavation of the head of male with a suddenly

elevated tubercle in its middle ; and its median posterior

sinus very wide, and the lateral ones indistinct ; seen from
both behind and the sides also it appears very different.

The head is nearer to that of fiiscitarsis than any here

recorded, but is not the same, and with the elytra, is

ditferently coloured ; the prothorax also is decidedly longer.

Seen from behind the head appears concave in the middle,

but on raising the point of view the median tubercle

(which is flat-topped) appears, at a slightly higher eleva-

tion a small tubercle appears on each ridge of it ; these

being really the tips of the frontal tubercle, which from in

front is seen to be of semilunar shape.

Helcogaster foveicornis, n. sp. {Figs. 78, 79.)

$. Reddish -flavous ; basal half of upper surface of head, meta-

sternum, parts of antennae, of tarsi, and of four hind tibiae, more or

less infuscate ; elytra and abdomen deep black.

Head wider than usual ; very indistinctly punctate ; moderately

convex, with a feeble longitudinal impression in middle and a feeble

one on each side of apex. Antennae long, 1st joint (except at base)

very stout, its outer apex foveate, 2nd much smaller than 1st, very

narrow at base and then suddenly inflated on one side, 3rd and 4th

comparatively stout, the others gradually decreasing in width. Pro-

thomx as long as the width at apex, apex considerably wider than

base ; with a strong basal impression. Elytra impunctate. Basal

joint of front tarsi about half their total length, with the inner

margin strongly rounded and black rimmed.

Length to apex of elytra 2, of abdomen 3 mm.

Hah. N. S. Wales : National Park (A. M. Lea).

Readily distinguished from all the species here recorded

by the basal joints of antennae, which in appearance much
resemble those of the males of certain species of Laius.

There are four males before me, of these one has the

apical half of the antennae almost black, in another the

apical third is moderately infuscate, whilst in the two
others the apical joints are but little darker than the others.

In two of the specimens the basal joint has a dark spot.

The scutellum is pale, an unusual feature in a species

having the elytra entirely dark.

Helcogaster insularis, n. sp.

(J . Deep black, elytra with a slight bluish or greenish gloss ;
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prothorax reddish
;
parts of three basal joints of antennae and of

mandibles obscure testaceous.

Head densely punctate, at base and sides transverselj'', in front

longitudinally strigose ; largely excavated between eyes the excava-

tion irregularly bilobed, with posteriorly a bi-sinuate outline, and

an acute projecting median tubercle. Antennae extending to apex

of elytra, more strongly serrate than usual. Prothorax not much
longer than wide, strongly impressed at base. Elytra with shallow,

rugose, indistinct punctures. Basal joint of front tarsi strongly

rounded and about half their total length.

Length to apex of elytra 3, of abdomen 5 mm.

5 . Differs in being larger ; the head longer, with a shallow (but

for the sex rather deep) impression between the eyes, the impression

very irregular in front, the antennae shorter and thinner, with the

serrations less strongly pronounced
;
prothorax slightly transverse

elytra larger and the front tarsi simple.

Hob. Tasmania {Aug. Simson) : Frankford, Huon River,

Stonor, Mount Wellington (A. M. Lea), Hobart {H. J.

Carter).

In the male the hind edge of the cephalic excavation is

not emarginate in the middle but has a strong projecting

lobe, a character at once distinguishing it from most of the

species here recorded. In concaviceps the excavation is

slightly lobed in the middle but the lobe scarcely interferes

with the general sweep of the excavation, and the head
when seen from behind appears concave, whilst in the pre-

sent species it appears convex ; concaviceps is also a shorter

and wider species, with shorter and less serrate antennae and
legs not entirely black. The excavation is very irregular,

and from some directions its posterior margin appears to

be quadrisinuate, this appearance being due to a feeble

elevation between the tubercles and each eye ; the frontal

tubercle is so concave as to be practically absent, but its

sides are marked by acute ridges which slightly converge
posteriorly ; between the tips of these ridges is an acutely

raised carina. Seen from the sides the head appears to

have a conicle tubercle, which is deeply cleft in the middle.

From behind, as the point of view is raised, one, three, or

five small and obtuse elevations appear. The elytra are

rather densely punctate, but the punctures are nowhere
sharply defined, and in fact are so rugose that they can
scarcely be regarded as true punctures at all. The front

tibiae are occasionally obscurely diluted with testaceous.
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The impressions on the head of the female are slightly-

variable and on some specimens appear as a shallow im-

pression on each side between the eyes, with several smaller

ones or small obsolete foveae in front.

This and all the following species so strongly resemble

each other in colour of prothorax, elytra and abdomen,

and generally of head, antennae and legs, that practically

the only reliable feature on which to differentiate them is

the sculpture of the head of the male. The previously

described fuscitarsis, hrncliypterus and carioiaticcps and one

form of varius are also similarly coloured, whilst con-

caviccps is somewhat similar and major might be regarded

as just outside of the group. I have females of many
other series belonging to the group, and probably of some

of those of which only the males are now described.

Helcogaster T-TUBERCULATUS, n. sp. (Fig. 12.)

(J . Black ; elytra with a slight bluish or greenish gloss ; apical

half of upper and the Avhole lower surface of head, prothorax, and

three basal joints of antennae reddish-flavous, knees and 3rd and

4th joints of antennae obscure testaceous.

Head distinctly punctate, base transversely strigose ; largely

excavated between eyes, the excavation posteriorly trisinuate ; in

middle of excavation a suddenly raised flat-topped tubercle, on each

side in front of this to the apex a narrow acute ridge. Antennae

not extending to hind legs. Prothorax longer than wide, shallowly

impressed at base. Elytra almost impunctate. Basal joint of front

tarsi moderately long, rounded and with a black inner rim.

Length to apex of elytra 3^, of abdomen ^\ mm.

Hah. N. S. Wales : Jenolan {A. M. Lea).

Seen from behind with five elevations on the head as in

variiis, but the median one of different shape, being narrow

at its base and at the top widened so as to somewhat
resemble the letter T, it is also decidedly elevated above

the others. Fuscitarsis (which from some directions appears

to have the head similarly sculptured) when seen from

behind appears to have but one tubercle on the head, and
in addition has the legs paler and the prothorax shorter.

The excavations are closed posteriorly but open in front

;

the frontal tubercle (except for the ridges marking its

sides) is entirely absent. There are two males before me.
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Helcogaster tropicus, n. sp.

(J . Colour as in the preceding species except that rather less of

the base of the head is black, that its under surface is somewhat

obscure, and that more of the four front tibiae are diluted with

testaceous. The head is somewhat similarly sculptured but the

median sinus is much wider the median elevation shorter (so as

not to appear elevated above the rest when the head is viewed

from behind) and obtusely conical, the frontal tubercle present

(but still very concave), and its sides marked by subtubercular

elevations instead of ridges. The antennae are somewhat thinner

and the front tarsi are stouter.

Length to apex of elytra 3, of abdomen 5 mm.

Hah. Queensland : Cairns (type in Macleay Museum).

Seen from behind the head appears to have a small

tubercle close to each eye and an obtuse median one, on
making the range of view more oblique the median tubercle

appears to divide into three—a rounded one, on each side

of which is a small subcorneal one. The median sinus of

the head occupies about two-thirds of the space between
the eyes, whilst in the preceding species it occupies only

about half the space. There are two males before me.

Helcogaster nigriceps, n. sp.

^ . Deep black, elytra with a bluish gloss
;
prothorax and two

basal joints of antennae reddish-flavous
; parts of coxae and tro-

chanters, base of front femora, and the extreme sides of basal

segments of abdomen obscure reddish-brown.

Head densely punctate, the sides transversely strigose ; largely

and deeply excavated between eyes, in middle with a small sub-

conical tubercle. Antennae not very long, just passing middle coxae.

Prothorax scarcely longer than wide, sides strongly rounded, base

feebly impressed. Elytra more dilated towards apex than usual

;

with small but moderately distinct punctures. Basal joint of front

tarsi about half their total length, rounded, and with a deep black

inner rim.

Length to apex of elytra 2i, of abdomen 3| mm.

Hah. N. S. Wales : Nowra (type in Macleay Museum).

The entirely dark head distinguishes from T-tuherculatus,

tropicus, and the others having the cephalic impression
trisinuate posteriorly; the median elevation is shaped
somewhat as in T-tuheoxuIatus but is below instead of
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above the general level, whilst the outline of the body
resembles that of conccwiceps. The excavation is nowhere
open, and its whole outline is quadrisinuate. The median
frontal sinus is narrower than the posterior one, in con-
sequence the lateral ones are more apical than basal ; the
median basal sinus in fact is so wide that the ^base might
be quite fairly regarded as unisinuate. From behind from
one point of view there appear to be three small tubercles

below the level of the non-excavated portion. From the
sides there appears to be a small tubercle close to each
eye. The elytral punctures are small, not very dense, and
many of them are rugose, but from certain directions a
few of them are sufficiently clear.

Helcogaster decipiens, n. sp.

$ . Deep black, elytra with a slight greenish gloss ; a subtriangu-

lar apical portion of head, prothorax, and two basal joints of antennae

reddish-flavous
; extreme base of tibiae testaceous.

Head with rather small punctures in places ; base and sides more

distinctly strigose than usual ; largely excavated between eyes, the

excavation trisinuate posteriorly ; frontal tubercle large and concave,

its sides in front thickened and subtuberculate, its base in middle

marked l)y an aci;te conical tubercle. Antennae (and especially the

apical joint) stouter than usual, terminated half-way between middle

and hind coxae. Prothorax about as long as wide, apex very feebly

impressed. Elytra almost impunctate. Basal joint of front tarsi

not very large, but strongly rounded.

Length to apex of elytra 3, of abdomen 5 mm.

Hah. Tasmania : Swansea {A. M. Lea).

The cephalic excavations, though large, are rather smaller

than usual. The median sinus wide and without a pro-

jecting median lobe, elytra smoother and front of head
pale readily distinguishes it from insularis (the common
Tasmanian species) to which in colour and general appear-

ance it bears a striking resemblance. The width alone

of the median sinus at once distinguishes it from varius,

although when viewed from behind the head appears to

have five tubercles, but of these the median one is in a

different position. From the others having the base of

the excavation trisinuate it can be distinguished by the

median tubercle (which is very distinct from the sides) not

rising from its own base but forming part of the frontal

elevation. In the unique specimen before me the extreme
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sides of the elytra are almost white, but I attach no
importance to this.

Helcogaster strigiceps, n. sp.

(J . Deep black ; elytra with a slight bluish gloss
;
prothorax

reddish-flavous ; four basal joints of antennae (wholly or in part)

and extreme base of tibiae, testaceous.

Head with less prominent eyes than usual ; densely strigose both

obliquely and longitudinally ; irregularly excavated on apical half.

Antennae rather short, scarcely passing middle coxae. Prothorax

slightly transverse, not impressed at base. Elytra very feebly punc-

tate. Basal joint of front tarsi rather small, but strongly rounded

and with a black inner rim.

Length to apex of elytra 2f , of abdomen 4 mm,

Eab. N. S. Wales : Mount Victoria {A. M. Lea).

The cephalic excavations are very different to those of

any species here recorded ; they are not all more or less

connected as is usually the case, but there are two com-
paratively small foveae forming a median excavation, the

two combined occupying about half of the width between
eyes, but only about one-fourth of the length of head;

between them and each eye is a rather shallow, curved

groove, completely margined all round (except at the

extreme front) and the two separated in front by a rather

wide median elevation the hind edge of which divides

the median excavation into the two fovea. Seen from

behind the head appears to have three slight, rounded,

distant spaces, scarcely elevated above the general level

;

whilst from the sides it appears to be flattened. The
strigosities of the head are denser than usual, and, instead

of beinof transverse, are longitudinal at the base.

A specimen which is possibly the female (it was beaten

from the same bush as the male) has the head feebly im-

pressed in front, transversely strigose at the base, prothorax

transversely impressed at the base and front tarsi simple.

In colours and general appearance it exactly resembles the

male but as its antennae are distinctly longer I am some-

what doubtful as to the two specimens being really

correctly mated.

Helcogaster helmsi, n. sp. {Figs. 13, 14.)

(J . Deep black, elytra with a decided bluish or greenish gloss
;

prothorax and three basal joints of antennae reddish-flavous.
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Head rather densely and irregularly punctate ; concave but not

deeply excavated between eyes ; with a large frontal tubercle, -whicti

in front lias two small tubercles and beliind a rather larger and

acute one. Antennae terminated half-way between middle and hind

coxae. Prothorax about as long as wide, base transversely impressed.

Elytra with minute, scattered punctures. Basal joint of front tarsi

rather large and rounded.

Length to apex of elytra 3, of abdomen 5 mm.

$ . Differs in having the head longer, with the eyes smaller and

more to the front, convex between eyes, with an obtuse simple

tubercle in the same position as the male
;
prothorax slightly trans-

verse front tarsi simple.

Hah. N. S. Wales : Mount Kosciusko, 5,700-6,000 feet

{B. Helms).

There are eight specimens before me, but only one of

these is a male. Its head is rather roughly sculptured

but nowhere deeply excavated or foveate ; in front thei'e

is a large almost pear-shaped tubercle, which from certain

directions appears to be simple, but there are really

three smaller conical tubercles on it and these can be seen

quite distinctly when the head is viewed from behind or

from the sides. There are remains of the trisinuate out-

line that is so distinct in many species, but this sinuous

appearance is caused more by two very obtuse elevations

than by the excavations.

Helcogaster pulchripes, n. sp.

(J . Black, elytra with or without a slight bluish or greenish gloss,

head (basal half of upper surface excepted) prothorax, four front

femora and tibiae, and base of hind tibiae reddish-flavous ; apical

half of antennae more or less infuscate.

Head wider than usual ; rather distinctly punctate and at the

sides feebly strigose ; a rather shallow impression on each side in

front. Antennae not passing middle coxae. Prothorax slightly

transverse, feebly impressed at base. Elytra densely and minutely

punctate. Basal joint of front tarsi not quite half their length,

strongly rounded and with a black inner rim.

Length to apex of elytra 2i, of abdomen 4 mm.
5 . Differs in having the head slightly longer, the frontal impres-

sions very shallow, the eyes slightly smaller and more to the front

and the front tarsi simple.

Hah. W, Australia : Geraldton {A. M. Lea).
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The feebly sculptured head of the male is much as in

many females of the genus, and in fact but little different

from its own female, but the basal joint of the front tarsi is

unmistakably masculine. Of the other species having the

head almost simple and the prothorax Y>s^le foveicornis has

the basal joint of antennae strongly inflated, and simplici-

ceps has the basal joint of front tarsi much smaller and the

head legs and elytra differently coloured. The elytral punc-

tures are somewhat rugose but sufficiently distinct, they are,

however, very much smaller than in punctipcnnis, but, with

that exception, are more distinct than in any other species

here recorded. In the female the front femora have some-

times half their base dark, whilst the middle femora are

almost entirely dark, but in the males the four front

femora are usually entirely pale, although they are occa-

sionally tipped at the base with black. In both cases the

amount of flavous at the base of the hind tibiae is variable

in extent. In the female the lower surface of the head is

occasionally blackish.

Helcogaster spinicollis, n. sp. {Fig. 97.)

^. Black; prothorax, shoulders, two basal joints of antennae,

front knees and middle femora red or flavous.

Head large, transverse, deeply excavated. Antennae compara-

tively short and stout, many of tlie joints transverse. Prothorax

transverse, sides rounded, base truncate, apex rather largely bilobed,

with short acute projection from between the lobes. Elytra almost

impunctate. Basal joint of front tarsi about half their total length

and with black inner rim.

Length to apex of elytra 1|, of abdomen 2|^ mm.

Rab. N. S. Wales : BuUi (A. M. Lea).

In the type the shoulders are much paler than the
prothorax, but I attach no importance to this. The head
is deeply excavated on its basal half, the excavation being
feebly bilobed^'posteriorly and irregular in front ; across the
middle of the excavation is an isolated carina. Seen from
the front the middle of the front of the head appears to

consist of a slightly concave, heart-shaped and rather

coarsely punctured space ; but the whole sculpture of the
head is somewhat obscured by its clothing. It is at once
distinguished from all the other known species by the
apex of its prothorax.
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Helcogaster punctilobus, n. sp.

^. Flavous, in places reddish ; apical two-thirds of elytra and

extreme tip of abdomen, black ; apical two-thirds of antennae and

metasternum infuscate.

Head transverse, not largely excavated but divided into two large

feebly convex lobes, each of which is densely and rather coarsely

punctured, the space between depressed, shining and impunctate.

Antennae long and thin. Frothorax rather feebly transverse ; apex

wider than hsxse. Elytra rather long, each separately rounded at

apex, almost impunctate. Basal joint of front tarsi about half their

total length, with a rather wide black inner rim.

Length to apex of elytra 2, of abdomen 3 mm.

9 . Differs in having the head smooth, almost impunctate and less

transverse, with smaller eyes and simple tarsi.

Hah. N. S. Wales : National Park, BuUi (A. M. Lea).

In three females the metasternum is darker than in

the male and the abdomen varies—in one being almost

entirely black, in another only the two apical segments are

dark, whilst in the third it is slightly infuscate below (ex-

cept for the two apical segments) and almost entirely dark

above. In the male the prothorax is strongly ridged (not

carinate) along the middle, probably naturally so, but

possibly owing to irregular contraction.

In appearance the species is close to hthcrculifrons and
the following, but the sculpture of the head of the male is

very different. In the table* it would have been placed

next to bilohis, from which it is at once distinguished by
its colour ; the sculpture of the head, however, is also

different.

Helcogaster bacchanalis, n. sp.

^ . Flavous ; base of head and apical two-thirds of elytra black,

metasternum, apex of abdomen and apical half of antennae infuscate.

Head transverse, largely excavated between the eyes, these larger

than usual. Antennae long and rather thin. Prothorax transverse,

apex much wider than base. Elytra rather long and dilated pos-

teriorly ; with small, indistinct, rugulose punctures. Basal joint of

front tarsi less than half their total length and with a black inner

* This and the following species were described after the table

was prepared.
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Length to apex of elytra 21, of abdomen 4 mm.
5 . Differs in having the head with only two feeble impressions

in front, and a greater portion of its area black.

Hah. N.S. Wales: Richmond River {A. M. Lea).

The two specimens before me were previously identified

by me as the Carphurus apicalis of Macleay, with the de-

scription of which they closely agree, but the head of the

male is very differently sculptured from that of the male of

this species.* The impressions on the head of the male of

this species are trilobed posteriorly, the lateral channels are

longer, but not quite so wide as the median one, the hind

ends of all are level, but the front end of the median one
is almost exactly level with the middle of each eye, and is

there obscurely connected Avith the lateral ones ; in the

middle of its front portion is a short suddenly elevated

carina (this from some directions causes the head to appear

as if it had four longitudinal channels instead of only three),

the carina appearing as a prolongation of a frontal raised

space, the whole being shaped like a flask, of which the

carina is the neck, the resemblance to a flask being most
distinct from the back and from the sides obliquely. Seen
from the sides, the head appears to have a longitudinal

ridge, interrupted at its middle.

In the table it would have been placed next to fuscitar-

sis, but the head is differently sculptured and the elytra

differently coloured.

SUBFAMILY MELYRIDES.

Genus DASYTES,f Payk., Faun. Suec, II, p. 156; Lacord.,

Gen. Coleop., IV, p. 400.

This genus is of world-wide distribution, but hitherto

only four species belonging to it have been recorded from
Australia, probably on account of the small size and obscure

colours of most of the species. I do not know any foreign

members of the genus, but the Australian species readily

fall into two sections (or perhaps genera).

1. Of comparatively large size, flat bodied, with long

hair and with the presternum foveate.

2. Of very small size, rather strongly convex and densely

* See comments under apicalis.

t For full synonymy of this genus see Lacordaire.
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and finely pubescent ; frequently also with a metallic gloss,

prosternum not foveate.

To the first section belongs the species I have redescribed

as fuscipennis, and in my opinion it belongs to a different

genus to all the other species here noted (with the possible

exception of nigricans) and which belong to the second

section.

The pubescence of the members of the second section

appears to be easily abraded, the antennae usually extend

(when drawn backwards over the prothorax) to or slightly

beyond the scutellum and in most of these species the in-

dividual joints are shaped much as they are in squiresensis.

The abdomen of the species of this section also often

appears to have the hinder edges of the segments serrated,

but this appearance is really due to the pubescence being

matted together.

The species, with the exception of nigricans, which is

commented on below, may be tabulated as follows :

—

A. Protlioiax with long setose liair .

AA. Prothorax pubescent.

B. Elytra with semi-iij)right hairs in ad-

dition to pubescence.

a. Elytra with numerous subgranu-

lar elevations ....
aa. Elytra with punctures only

BB. Elytra pubescent only.

C. Prothorax with comparatively

coarse punctures.

h. Punctures all sharply defined

bh. Punctures more or less

rugose ....
CC. Prothorax (at least in middle)

with small or very small punc-

tures.

D. Femora partly pale

DD. Femora entirely dark.

E. Prothorax feebly trans-

versely impressed near

base,

c. Impression continuous

CC. Impression interrupted

in middle

EE. Prothorax not so impressed.

fuscipennis, Hope.

(jranulipennis, n. sp.

squiresensis, Blackb.

sobrinus, n. sp.

abundans, n. sp.

bourgeoisi, n. sp.

australiae, n. sp.

evanidns, n. sp.
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F. Prothorax as wide as

elytra

FF. Prothorax narrower

than elytra .

G. Pubescence dense

comparatively

loAg and al-

most pure

white

GG. Pubescence
sparser,
shorter, and

darker.

H. Prothoracicand

elytral punc-

tures very
small

HH, These punc-

tures small

but consider-

ably larger

than in corti-

carioides

amplicollis, n. sp.

helmsi, Blackb.

corticarioides, n. sp.

wihordi, n. sp.

Dasytes fuscipennis, Hope, Trans. Ent. Soc. Lond., 1845,

p. 105.

Dark reddish or piceous, brown, sometimes almost black ; append-

ages usually paler. Upjjer surface densely clothed with long

blackish hair or setae, denser and shorter on elytra than elsewhere,

tibiae densely setose, the rest of the legs and the under surface

rather sjiarsely pubescent.

Head transverse, somewhat flattened ; with large shallow punc-

tures, moderately dense between eyes, absent elsewhere. Antennae

extending to scutellum ; 1st joint large, 2nd longer than 3rd, 4th-

8th small and globular, 9th-10th larger and globular ; 11th pyri-

form. Eyes large, rather coarsely faceted. Prothorax strongly trans-

verse, sides and base margined ; with large shallow punctures.

Scutellum strongly transverse ; with distinct punctures. Mytra not

much wider than prothorax, parallel-sided to near apex ; with close

set rows (often subgeminate in appearance) of rather small, but

distinct punctures.

Length S^-U mm.

TRANS. ENT. SOC. LOND. 1909.—PART I. (maY) R
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Hah. Queensland : Brisbane, Dawson River ; N. S.

Wales : Forest Reefs, Jenolan, Tarnworth, Sydney, Gal-

ston, Como, Windsor ; Victoria : Benalla, Melbourne

;

Tasmania: Hobart, Mount Wellington, Launceston; S.

Australia : Adelaide, Port Lincoln ; W. Australia :

Swan River, Albany, King George's Sound, Mount
Barker.

Frequently the sides of the prothorax are paler than its

disc ; the elytra are sometimes paler than the prothorax,

but are often fully as dark ; the appendages are usually

paler than the head, the presternum is nearly always paler

than the abdomen and the abdomen than the metaster-

num ; but specimens of an almost entirely uniform shade

of colour (except that the appendages are slightly paler)

are by no means uncommon. The prothorax often has a

smooth impunctate median line, or this line may be even

subcariniform ; in well-kept specimens the long hair

usually meets over it. On the prosternum between each

coxae and the apical angle is a large fovea, at the bottom
of which is a roughly circular flat space (this may be an

enormously developed spiracle), there is nothing exactly

like it on any other beetle known to me, although there is an
approach to it in Tdcpliorus and some of the species having

exsertile vesicles. The first joint of all the tarsi is dis-

tinctly shorter than the second when seen from below, and
from above is often quite invisible ; the claws are long,

thin and simple except for a slight basal swelling.

The insect to my thinking certainly belongs to a different

genus to all the species (except nigricans) which follow
;

but as Dasytes is a world-wide genus and may include

similar forms I have not felt called upon to propose a new
genus for its reception.

The original description offuscipennis (as also of nigri-

cans described at the same time) consists of exactly twelve

words, and is certainly insufficient for the positive identi-

fication of any species of the genus. 1 have described the

above species as fuscipennis, however, as it is so named in

several Australian museums, and a specimen of it has been
sent tame as such by the Rev. T. Blackburn. The species

is variable and probably the most widely distributed of all

the Australian Malacodermidae ; it may be taken under

the bark of various species of Eucalyptus and often at

lights at night-time.
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Dasytes nigricans, Hope, I. c, p. 105.

The original description of tiiis species is quite useless
;

it may quite possibly have been founded upon one of the

varieties of the above species,but without examination of the

type, or of a specimen that had been compared with the

type, I would not care to accept the name for any species,

even from Adelaide.

Ifah. S. Australia : Adelaide.

Dasytes squiresensis, Blackb., T. R. S., S.A., 1892, p. 38.

I have a co-type of this species. Its elytra when viewed

from the sides are seen to be covered with numerous short,

semi-erect hairs in addition to the pubescence, and its tro-

chanters (in addition to other parts of the legs) are red.

The hind angles of its prothorax are strongly rounded.

In the species a variable number of joints of the antennae

are pale, but the first is always of a deep glossy black, and

in striking contrast to the bright red second joint.

Rah. S. Australia : Mount Squires ; W. Australia :

Geraldton.

Dasytes helmsi, Blackb,, /. c, p. 38.

The original description of this species is very brief, and
although sufficient to prevent it from being confounded

with the preceding, is too short for its positive identifica-

tion. Mr. Blackburn, however, has been good enough to

give me a specimen (the only one I have seen) of it. This

specimen is very densely clothed with almost snowy-white

pubescence, the elytra are without semi-upright hairs and
are very indistinctly punctate, more on account of the

small size of the punctures themselves than through being

partially concealed by the clothing, towards the base they
are fairly distinct, however. The prothorax is without

depressions, is feebly rounded at the base and its entire

base is closely applied to the elytra and is of almost

exactly their width at base, although distinctly narrower

than across their middle.

Hah. S. Australia : Elder Expedition.*

* Exact locality not given.

R 2
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Dasytes abundans, n. sp.

Black or blackish-brown, with a dark greenish gloss, more pro-

nounced on the elytra than elsewhere ; basal half of antennae, knees,

tibiae tarsi and trochanters more or less obscurely diluted with red.

Densely clothed with wliitish pubescence.

Head transverse ; with dense and moderately distinct punctures.

Antennae extending to scutellum. Prothorax transverse, convex

throughout, sides strongly rounded ; with dense and rather large but

somewhat rugose punctures, smaller in middle than elsewhere ; with

a feeble median line. Ehjtra not closely applied to prothorax ; with

dense but rather small punctures, becoming smaller posteriorly ;

suture very feebly raised on posterior two-thirds.

Length Ij-Si mm.

Hah. W. Australia : Garden and Rottnest Islands,

Swan River, Pinjarrab, Geraldton {A. M. Lea).

The reddish parts of the legs are much paler in some
specimens than in others, but although varying in degree
never seem to vary in extent ; the antennae, however, are

sometimes entirely dark ; even on the elytra the greenish
gloss is never very bright. On specimens in perfect pre-

servation are to be seen two lons^ liairs on each side of the

prothorax and one on each side of the base of the head

;

but they all appear to be easily abraded, or at least

plastered down so as to be indistinguishable. The pro-

thoracic punctures, though strong are by no means sharply

defined. In general appearance it is like squiresensis, but
is smaller, the prothorax with coarser punctures and the

elytra pubescent only. It is an abundant species.

Dasytes bourgeoisi, n. sp.

Black, with an olive-green gloss ; 2nd-4th joints of antennae and

parts of the legs reddish. Moderately densely clothed with pale

yellow pubescence.

Head strongly transverse, with scarcely visible punctures, antennae

just passing scutellum. Prothorax twice as wide as long, convex

throughout, sides and base strongly rounded
;
punctures small and

indistinct. Elytra closely applied to prothorax ; with dense and

rather small punctures, but of almost equal size throughout ; suture

feebly raised on the posterior two-thirds.

Length 2J-3J mm.

ffah. Tasmania : Hobart, Mount Wellington, common
on flowers (A. M. Lea).
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The elytra are miicli less densely clothed than in the

majority of the species, and to the naked eye appear to be
rather highly polished ; the clothing is much as in the pre-

ceding species, but is sparser and rather darker and there

are no lateral hairs. The elytral punctures are about the

same size as those on the elytra of that species, but the

prothoracic ones are much smaller and the prothorax itself

is much wider. The tibiae, tarsi and trochanters are

always reddish, and usually the four front femora as well

;

the deep black basal joint and the antennae is much as in

squiresensis, to which in size and general appearance it

approximates, but the clothing of the elytra at once
distinguishes the two species.

I was under the impression that this species possibly

belonged to Dasytiscus, and sent a specimen to M. Bourgeois
for his opinion, he replied as follows :

" As to the Dasytides

these are not to my thinking Dasytisms; they do not

show any denticulations at the side of the prothorax and
the tarsi are not the same." His figure of Z>. transcaspicus*

however, will give a good general idea as to the appearance
of this insect,

Dasytes australiae, n. sp.

Black, with a bronzy or bronzy-green gloss
;
parts of the legs

piceous-brown or not. Densely clothed with white pubescence.

Head with small indistinct punctures. Antennae rather thin
;

passing scutellum for about one-third of their length. Prothorax

about twice as wide as long, sides strongly rounded, widely and

shallowly impressed at base ; densely and minutely punctate.

Elytra closely applied to prothorax ; with dense almost uniform

and rather small punctures, suture nowhere raised.

Length 2|-3 mm.

Hal. W. Australia : Swan River {A. M. Lea).

In many respects close to helmsi, but the prothorax of
different shape at the base and the clothing much sparser,

etc. Its very fine prothoracic punctures readily distinguish

it from dbundans. Sometimes the tarsi and four front legs

are not quite so dark as the rest of the insect, but they are
never distinctly reddish ; the antennae are of uniform
darkness throughout. The species is very abundant about
the Swan River.

* Ann. Soc. Ent. Fr., 1885, PI. V, fig. 1.
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Three specimens sent to me from Birchip in Victoria

by Mr. J. C. Goudie, differ in being longer and stouter, but
as I can find no other distinguishing features I prefer to

regard them as representing a variety rather than a distinct

species.

Dasytes granulipennis, n. sp.

Dark metallic bluish-green or greenish-blue ; under surface and

appendages black. Rather densely clothed with whitish pubescence
;

the elytra in addition with long more or less upright brownish

hairs.

Head with small indistinct punctures ; a shallow but distinct

impression on each side in front. Antennae thin, passing scutellum

for fully one-third of their length. Prothorax scarcely twice as

wide as long ; sides strongly rounded, gently convex throughout

;

with small punctures on sides becoming very small on disc. Elytra

closely applied to prothorax ; densely punctate, punctures small

but of almost equal size throughout ; with irregular series of small,

shining, sub-granular elevations.

Length 2J-3 mm.

Rah. Tasmania {J. B. Norman), Hobart, Kempton
{A. M. Lea).

A narrow species which can be readily identified by the

clothing and subgranular appearance of its elytra.

Dasytes sobrinus, n. sp.

Eeddish-brown, head prothorax and scutellum darker, appendages

paler. Densely clothed with very short pubescence ; each side of

prothorax usually with two long hairs.

Head with clearly defined and comparatively large punctures
;

with a large shallow impression in front. Antennae thin
;
just

passing scutellum. Prothorax not much wider than long, sides not

very strongly rounded ; with a feebly impressed median line
;

rather coarsely punctate. Elytra closely applied to prothorax,

somewhat flattened, suture nowhere raised ; punctures at base rather

large (but smaller than on prothorax), becoming small posteriorly.

Length IJ-^ mm.

Hah. W. Australia : Pinjarrah {A. M. Lea).

The elytra are darkest at the base, the colour gradually

decreasing until at the apex they are only about as dark

as the legs; the metasternura is darker than the rest of
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the under surface ; the femora are usually infuscate in the
middle. The general colour is similar to that of many of

the Ptinidac. In appearance it is somewhat like ahumlans,
but is much smaller, the prothorax with coarser punctures
and elytra of thinner texture (in ahundans the elytra are

always rigid, but in this species they become distorted

after death).

Dasytes evanidus, n. sp.

Blackish ; elytra very little paler ; knees, tibiae and tarsi dull

reddish-brown. Kather densely clothed with short pubescence.

Head with dense indistinct punctures ; a large shallow impression

in front. Antennae rather thin, just passing scutellum. Prothorax

not much wider than long ; sides moderately rounded, towards base

feebly impressed, the impression not continuous across middle; disc

with small punctures, becoming larger (but not very large) on sides.

Elytra closely applied to prothorax, with dense small punctures,

becoming smaller posteriorly; suture narrowly raised in posterior

half.

Length 1^ mm.

Hah. W. Australia : Pinjarrah {A. M. Lea).

The antennae are either entirely dark or with the sub-
basal joints slightly paler than the others ; the elytra are

but little paler than the prothorax and at a glance appear
to be equally as dark. The species is close to the preced-
ing but smaller (it is the smallest of the genus known to

me), prothorax with smaller punctures and elytra more
convex, etc.

Dasytes wiburdi, n. sp.

Deep black, the upper surface with a slight greenish or coppery

gloss. Densely clothed with whitish pubescence.

Mead with dense and fairly distinct punctures. Antennae stout,

just extending to scutellum. Prothorax almost twice as wide as

long, gently convex throughout, sides strongly rounded, densely and
minutely punctate the punctures larger on sides than disc. Elytra

closely applied to prothorax, widest about the middle, suture

narrowly raised on posterior half ; densely punctate, towards base

punctures larger than on prothorax, but becoming smaller pos-

teriorly.

Length l|-2 mm.

Hah. N. S. Wales : Jenolan {J. C, Wihurd).
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The pubescence is much like that of heltnsi, but is

distinctly shorter and not of the almost snowy whiteness

of that species. In appearance it is close to the following

species, but is slightly larger and with more distinct

punctures on both prothorax and elytra ; in shape it is

intermediate between that species and abundans.

Dasytes coeticarioides, n. sp.

Black ; the elytra sometimes not quite so dark. Densely clothed

with short, whitish pubescence.

Head minutely punctate
;
gently convex. Antennae just passing

scutellum. Prothorax twice as wide as long, sides strongly rounded,

gently convex throughout ; densely and minutely punctate. Elytra

rubovate, closely applied to prothorax, suture narrowly raised on

posterior two-thirds ; densely and minute punctate, at base punctures

rather larger than on prothorax.

Length I5-IJ mm.

Hob. W. Australia : Rottnest Island, Darling Ranges,

Swan River; N. S. Wales: Sydney {A. M. Lea).

Of the short robust form of helmsi, but much smaller,

pubescence sparser and darker, etc. The elytra are often

quite as dark as the rest of the body, but frequently are of

a very dark brown only. Except as to its colour it is

not unlike many species of Corticai^ia. I cannot find any

distinguishing features between the eastern and western

forms.

Dasytes amplicollis, n. sp.

Black, the upper surface with a slight greenish gloss. Densely

clothed with short whitish pubescence.

Head indistinctly punctate, gently convex. Antennae short, not

extending to scutellum. Prothorax scarcely twice as wide as long
;

strongly convex ; sides strongly rounded ; with minute punctures in

middle, becoming clearly defined and comparatively large on sides.

Elytra rather closely applied to prothorax, but nowhere wider than

the greatest width of that segment ; with dense and rather minute

punctures; suture scarcely visibly raised posteriorly.

Length 1j mm.

Hah. W. Australia : Swan River {A. 31. lea).

Of the size and somewhat after the build of the pre-

ceding species, but the prothorax considerably larger in

proportion to the elytra and with larger punctures,

especially at the sides.
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SPECIES OF DOUBTFUL POSITION.

Lycus (Charactus) australis, Boisd., Voy. Astr,, II, p.

119; Dej., Cat., 3 ed., p. 112; Wat., Trans. Ent. Soc.

Loud., 1877, p. 74 ; Masters (Calopteron), Cat. Col.

Aust., No. 3364.

" Supra croceus ; thorace macula media nigra ; elytris

subparallelis sulcatis ; subtus antennisque nigris."

Hah. Australia.

Of the species here recorded this description fits

IletriooThynchtts nigripes, lateralis, marginicollis, irrcgidaris

and Trichalus amjjliatus; without additional particulars

therefore it would be dangerous to identify any species as

australis.

Lycus ochraceus, Dalm., Sch. Syn. Ins., App., p. 81;
Boisd., Voy. Astr., II, p. 122; Wat., Trans. Ent.

Soc. Lond., 1877, p. 85 ; Masters {Metriorrhynchus),

Cat., Sp. No. 3354.

" Subtus ater, supra ochraceus ; thorace disco nigro

;

elytris stratis, reticulato-punctatis.
" Long 6 lin.

" Elytra ad scutellum infuscata."

Hah. Australia.

There are about a dozen species before me, any one of

which might be ochraceus, as they all agree with the above
description.

Pyrocoelia bicolor, Fabr. {Lampyris), Syst. El., II, p.

100 (1801); Boisd., Voy. Astr., II, p. 129 (1835);
Mots. (Cratomorphus Mots.), Etud. Ent., p. 34 (1853) ;

Gorham, Trans. Ent. Soc. Lond. (1880), p. 91; E.

Oliv., Notes Leyd. Mus., VIII, p. 199 (1886) ; Olliff,

P. L. S., N.S.W. (1889), p. 646.

" Supra testacea, subtus atra, abdominis segmentis
duobus penultimis striga abbreviata, albissima."

Hah. N. S. Wales ?

This description may have been drawn up from a pallid

specimen of Luciola Jlavicollis, or from a species of
Atypliella.
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Cantharis australis, Boisd., Voy. Astr., II, p. 133; Dej.,

Cat., 3 ed., p. 120; Masters {Tele-pliorus)^ Cat., Sp. No.
3379.

" Minuta, nigra, tliorace croceo ; subtus nigra, pedibus

thoraceque luteis."

Hal. Australia.

This may be a Telepliorus, but it is more likely to be a

Jleteromastix, or even a HyiMttahis ; but it is, however,

quite certain that it would be absurd to attach the name
to any species without additional particulars to the above.

Heliotis * HOPEi, Cast., Hist. Nat., I, p. 257.

As in the description of this insect no indications are

given as to its shape, and as I have not seen the generic

description, I am not even able to refer it to its subfamily.

The genus is not mentioned by Lacordaire, although long

antecedent to his work.

Edb. W. Australia : Swan Hiver.

OEDEMERIDAE.

Agasma semicrudum, Newm., Zool., App. cxvi-cxvii

;

Masters, Cat. Col. Aust., No. 8444.

I have not seen the original description of this genus

and species, but Lacordaire has reproduced f the generic

description amongst other genera unknown to him. In

many Australian collections a species, which is quite

common on the northern rivers of New South Wales, J is

standing under this name ; and correctly so as it transpires.

This species, however, belongs to the Oedemeridae ; not

having seen the specific description, and being doubtful as

to the correctness of the name, I sent a specimen of the

species to Mr. G. C. Champion, asking him to have it com-
pared with the type § ; this he has kindly done and has

* Silb., Rev., IV, 1836, p. 18.

t Gen. Coleop., IV, p. 414.

X The type was from the Richmond or Clarence River.

§ In the British Museum.
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written me as follows :
" You are quite right about the

Agasma ; it is of course an Oedemerid, though Newman
calls it pentamerous.* The genus in the British Museum
is correctly placed. I do not suppose Lacordaire knew it,

except from description."

* The tarsi are quite plainly 5-5-4.

Explanation of Plates II—VI.

[See Explanation facing the Plates.]
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IV. Studies of the Blattidae. By R. Shelford, M.A.,

F.L.S.
[Read February 3rd, 1909.]

Plates VII—IX.

X. A REVISION OF THE OlD-WoRLD BlATTINAE BELONG-
ING TO THE POLYZOSTERIA GROUP,

A STUDY of the collection of Blattidae recently made in

West Australia by Drs. Michaelsen and Hartmeyer soon

convinced me that a thorough revision of the Australian

Blattinae was an urgent necessity. Tepper has described

numbers of species in the Transactions of the Royal
Society of South Australia, but the identification of his

species has always been attended with considerable diffi-

culty since this worker's views on classification are rather

peculiar and his descriptions are not supplemented with
figures. Kirby, in his Synonymic Catalogue of Orthoptera
vol. i, has made a laudable endeavour to reduce the

Tepperian species and genera into something like order,

but as he had neither time nor opportunity to consult any
types but those of Walker, he has not succeeded in de-

creasing the confusion. Guessing at the generic identity of

species involves all sorts of risks, and consequently Mr.
Kirby's emendation of Tepper's genera has resulted in several

serious errors. To take one example:—he sinks Temmlytra,
Tepp., as a synonym of Zonioploca, Stal, though the two
genera are totally distinct, and includes in the revised

genus species belonging to no less than five genera. The
straightening-out of the terrible tangle into which this

group of cockroaches had been twisted has been attended
with very great difficulty, for I have been unable to

borrow types from the South Australian Museum and
Mr. Tepper has not responded to appeals for the compari-

son with his types of specimens sent to him from the

Hope collection. Fortunately Professor Baldwin Spencer
and Mr. W. W. Froggatt most kindly came to the rescue

;

the former has sent me all the Tepperian types in the
Melbourne Museum, and the latter has presented or lent

to the Hope Museum specimens determined by Mr.
Tepper himself. With these valuable aids, for which I

cannot be too grateful, I have been able to determine
TRANS. ENT. SOC. LOND. 1909.—PART II. (MAY)
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with accuracy the great majority of genera and species

described by Mr. Tepper ; in addition the types of Walker
in the British Museum have been examined. Dr. Th.

Kuhlgatz, late of the Berlin Museum, has sent me draw-

ings of Erichson's types and has compared specimens sent

to him. Dr. K. Holdhaus of Vienna has lent me some of

Brunner's types and Dr. Y. Sjostedt of Stockholm all the

types of Stal. I trust that the net result of the consider-

able correspondence and hard work expended on this

memoir is a satisfactory classification which will bear the

test of time and enable other workers to identify the

species of the group without great difficulty.

The Blattinae can be divided into two chief sections

according to the structure of the posterior tarsi ; the first

section, which may be styled the Poli/zostcria-group, has the

posterior metatarsus usually shorter than the succeeding

joints and usually unarmed beneath,* the succeeding

joints are entirely unarmed and with large pulvilli; the

second section or i»/a^^«-group has the posterior metatarsus

longer than the succeeding joints and armed beneath, the

second and third joints are also armed and their pulvilli

are apical (PI. Ill, f. 40). A revision of the second section

I hope to undertake on some future occasion. The
Polyzosteria-growp can be subdivided into an Old-World
group and a New-World group, but the character on
Avhich this subdivision is based—the relative distances

apart of the eyes and the antennal sockets—is so subtle

that I doubt its practical importance and I temporarily

regard the New-World group as distinct from the Old-

World group for convenience sake only. In the Old World,
Australia is undoubtedly the head-quarters of the Folyzo-

steria-group, nearly all the apterous species are confined to

that continent and the islands immediately surrounding

it ; but one or two, and notably Cutilia nitida, Br., have a
much wider range, extending into the Oriental region and
Polynesian islands. The occurrence of an allied species at

Bombay is very singular and an error in locality is

suggested. As might be expected the winged species

(genus Methana) have a wider range than is characteristic

of the wingless forms, but even these do not extend to the

Asiatic mainland. The group in Africa is represented by
the single monotypic genus Paramethana. The geogra-

phical distribution of these cockroaches would appear to

* Cutilia is an exception.
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favour the view that they constitute a somewhat primitive

group, for Australia is universally regarded as the last

refuge of animal forms that have disappeared from the

less isolated quarters of the globe. But I do not think

that the Blattinae as a whole can be considered as other

than the most highly evolved group of cockroaches, since

the structure of the orenital valves in the female sex is

certainly a peculiar modification and not a primitive

character, whilst the male genitalia are more complex

than in many other subfamilies. Whether the Blatta-

group is more primitive than the Folyzosteo'ia-gromp, is open

to argument, but I am inclined to think that it is not.

Structurally the Folyzosteriae offer valuable diagnostic

characters, especially in the male sex, so that the separation

of the species is not attended with the difficulties that con-

front one when dealing with such homogeneous genera as

Epilampra, Blabera, Gijna, etc. ; but the allocation of the

females of some genera to their respective males is not

easy and the descriptions of new species from females

alone ought to be avoided in future.

Bionomically these insects are very interesting : some
are brightly coloured, e. g. Euzosteria mitchellii, and the

shining black species of Platyzosteria must also be very

conspicuous. Many of the species have a disgusting odour,

and one species of Cosmozostcria identified by Mr. J. J.

Walker as C. lateralis extrudes from the apex of the

abdomen when irritated a red vesicle and emits an odour

so pungent that Mr. Walker was deterred from capturing

specimens. Mr. Froggatt tells me that all the species

expose themselves freely and are frequently found basking

on the tops of fence-posts. The egg-capsules of a few

species are known, and are typically Blattine in form.

KEY TO GENEEA.

1. Ocelli usually absent. Tegminal rudi-

ments absent. Abdominal tergites with

well-marked stigmatic dots. Supra-

anal lamina ( $ ) more or less bilobate.

Cerci blunt and flattened, generally

not extending beyond the supra-anal

lamina.

2. Tibial spines in two rows Polyzosteria, Burm.
2'. Tibial spines in three rows .... Euzosteria, nov.
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r. Ocelli present. Tegmina present, rudi-

mentary or absent. Abdominal tergites

rarely with stigmatic dots. Supra-anal

lamina ( $ ) not bilobate. Cerci longer,

apex usually acuminate.

2. Wings absent or rudimentary. Teg-

mina rudimentary or absent.

3. Tegmina absent or represented by

squamiform lobes.

4. Posterior angles of the 5th and 6tli

abdominal tergites backwardly

produced.*

5. Posterior metatarsus short, not

spined beneath or with only a

few spines ; its pulvillus usu-

ally large, and occupying at

least half of the joint.

6. Lateral margins of pronotum

not incrassated. Thoracic

tergites more or less smooth

and nitid.

7. Supra-anal lamina ( $ ) not

prodv;ced to form an acute

spine Platyzosteria, Br.

7', Supra-anal lamina {^)
produced to form an

acute spine Leptozosteria, Tepp.

6'. Lateral margins of pronotum

incrassated. Thoracic ter-

gites punctate or tuber-

culate Zonioploca, Stal.

5'. Posterior metatarsus longer,

spined beneath, its pulvillus

not occupying one half of

the joint Cutilia, Stal.

4'. Posterior angles of the 5th and

6th abdominal tergites not back-

wardly produced, or if produced

the abdominal tergites are

scabrous, Tegmina entirely

absent.

* Cutilia sedilloti, Bol. ((?), is an exception.
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5. Posterior angles of 7tli abdo-

minal tergite backwardly

produced ; abdomen above

scabrous Cosmozosteria, Stal.

5'. Posterior angles of 7tli abdo-

minal tergite not backwardly

produced ; abdomen above

smooth, nitid.

6. Lateral margins of pronotum

not incrassated Anamesia, TeTpp.

6'. Lateral margins of pronotum

incrassated Desmozosteria, Shelf.

3'. Tegmina quadrate, as long as the

pronotum.

4. Wings absent Temnelytra, Tepp.

4'. Wings rudimentary Scabina, nov,

2'. Tegmina and wings well developed.

3. Pronotum anteriorly parabolic, sides

deflexed Methana, Stal.

3'. Pronotum discoidal, sides not

deflexed Paramethana, Shelf.

Genus 1. Polyzosteria, Burm.

Polyzosteria, Burmeister, Handb. Ent. ii, p. 482(1838);
Brunner von Wattenwyl, Nouv. Syst. Blatt., p. 203 (1865).

Chalcolampra, Saussure, Mem. Soc. Sc. Phys. Nat.,

Geneve, xvii, p. 132 (1863) (preoccupied in Coleoptera).

Characters. Ocelli absent. Antennae shorter than the body.

Pronotum anteriorly somewhat cucuUate, margins not reflected,

posteriorly truncate. Tegmina and wings entirely absent. Posterior

angles of the 7th abdominal tergite strongly produced backwards,

angles of the preceding tergites not, or scarcely, produced, angles of

the 9th tergite sometimes lobiform (cf. fig. 1). Stigmatic dots on

abdominal tergites well-marked. Supra-anal lamina, ( (J ) quadrate,

angles acute, ( 2 ) sub-bilobate, cucullate. Sub-genital lamina (^)
sub-quadrate, styles short, obtuse. Cerci short, flattened, blunt at

apex. Tibiae robust, almost quadrangular in section, spines on

outer aspect in 2 rows. Posterior metatarsus very short, unarmed

beneath, its pulvillus occupying the greater part of the joint.

KEY TO THE SPECIES.

1. Dorsal surface margined or spotted with

ochreous yellow.

TRANS. ENT. SOC. LOND. 1909.—PART II. (MAY) S
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2. Legs aeneous.

3. Body above without tubercles.

4. Pronotum with 2-4 deep punc-

tures on the disc P. liwhata, Burm.
4'. Pronotum without these punc-

tures P. iridicolor, Tepp.

3'. Body above with tubercles ... P. bagoti, Tepp.

2'. Legs testaceous or castaneous.

3. Pronotum not tuberculate.

4. Posterior margin of pronotum not

ochreous-yellow P. cvpi'ea, Sauss.

4'. Posterior margin of pronotum

ochreous-yellow P. impi-essa, Tepp.

3'. Pronotum tuberculate P. obscuroviricUs, Tepp.

1'. Dorsal surface unicolorous (except for

margins of supra-anal lamina and

cerci).

2. Large species with dense sericeous pile. P. pubescens, Tepp.

2'. Smaller species, sericeous pile absent

or very sparse.

3. Dorsal surface tuberculate .... P. oculata, Tepp.

3'. Dorsal surface not tuberculate.

4. Colour dull bronze P. invisa, Walk.

4'. Colour metallic green .... P. viridissima, sp. n.

The above key must be regarded as merely provisional,

for I have not been able to see all the species described by
Tepper, and from the descriptions alone of these it is not

possible to determine their generic position with exactitude.

1. P. limhata, Burm.

Polyzosteria limhata, Burmeister, Handb. Ent., ii, p.

483 (1838).

Polyzosteria aenea, Burmeister, t. c, p. 483 (1838).

Folyzosteriob purpurascens, Fischer, Orth. Eur., p. 93

(1853).

Polyzosteria pulehella, Saussure, Rev. Zool. (2), xvi, p.

808 (1864).

Polyzosteria nitens, Walker, Cat. Blatt. Brit, Mus.,

p. 155 (1868).

? Polyzosteria freoichii, Tepper, Tr. R. Soc. S. Australia,

xviii, p. 178(1894).

The species is well known and does not require re-

description. It is very variable, as can be guessed from



Mr. R. Shelford's Studies of the Blattidae. 259

the synonymy. A study of a long series convinces me
that aenea is merely a colour variety of livibata ; in typical

limhata the colour is blackish and the yellow lateral

margins of the pronotum are broad, whereas in typical

aenea the colour is greenish-bronze and the pronotum is

very narrowly fiavo-marginate, but I have seen several

intermediate specimens. The two examples of P. nitens in

the British Museum look as if they had been varnished,

but they show no characters whereby they can be separ-

ated from typical limhata. The only specimen of P.

frenchii that I have seen is in the Melbourne Museum, it

was determined by Mr. Tepper himself and is certainly the

same as P. limhata. I have not seen the type.

New South Wales; Victoria; South and West
Australia; Tasmania.

2. P. iridieolor, Tepp.

Polyzosteria iridieolor, Tepper, Tr. R. Soc. S. Aus-
traUa, xvii, p. 73 (1893).

Known to me only by the description.

South Australia, Gawler range, (Adelaide Mus.,

type.)

3. P. hagoti, Tepp.

Polyzosteria hagoti, Tepper, t.c, p. 79 (1893).

Known to me only by the description. It appears to be
distinguished by the dorsal surface furnished with " irregu-

lar low tubercles." As it is only 14-16o mm. in length,

it is probably the larva of some previously described

species.

South Australia, Port Augusta. (Adelaide Mus.,

type.)

4. P. cwgrea, Sauss.

Polyzosteria cuprea, Saussure, Mem. Soc. Sc. Phys.

Nat. Geneve, xvii, p. 133, PI. I, I 2 (1864).

Polyzosteria maculata, Brunner von Wattenwyl, Nouv.
Syst. Blatt., p. 206 (1865).

A well-known species.

South and West Australia.
s 2
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5. P. imjjvessa, Tepp.

Polyzosteria inqn-essa, Tepper [in] Horn Exped. Centr,

Australia, ii, p. 361 (1896).

Known to me only from the description which I repro-

duce herewith.

" 9 . Metallic blackish glaucous ; fore- and hind-margin of prono-

tuni and the hind-margins of all the other segments narrowly yellow.

Face, antennae, legs (except ochreous coxae) and ventral segments of

abdomen, brownish-red. Vertex of head dull metallic green, punc-

tate ; fore margin of clypeus whitish. Pronotum hooded, lateral

margin broad, reflexed, impressed cribriform, rugulose, hind-angles

moderately rounded ; discal area limited by a semicircular inter-

rupted impression, in front a low elevation succeeded by an inversely

curved depression, and on each side of the middle an elongated pit

;

hind-margin concave. Meso- and meta-notum with similar sculpture

and transverse impressions ; hind-angles of former distinctly produced,

hind-margin straight ; of latter, hind-angles"not produced, hind-mar-

gin very sinuous. Abdomen short, very slightly rugulose, margin

of last two segments finely crenulate and hind-angles produced ; 1st

ventral segment and coxae bordered pale. Supra-anal,lamina very

flat and short, rotundate, entire, rugulose. Cerci very short, acumi-

nate, pale yellow.

Total length 28 mm.
;
pronotum 8 mm. x 18 mm."

Central Australia.

6. P. ohsctiroviridis, Tepp.

Polyzosteria ohscuroviridis, Tepper, Tr. R. Soc. S. Aus-
traHa, xvii, p. 73 (1893).

Unknown to me ; it is distinguished by the pronotum,
" studded with irregular rows of large raised tubercles

"

and by the bicolorous legs.

South Australia, Gawler range. (Adelaide Mus.,

type.)

7. P. puhescens, Tepp. (Plate VII, fig. 1).

Polyzosteria puhescens, Tepper, t. c.,p. 75 (1893) ; Frog-

gatt, Australian Insects, p. 19, fig. 6 (1907).

Fuscous, with a greenish tinge, all the tergites very narrowly

bordered posteriorly with testaceous. Dorsal surface with a dense
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grey sericeous pile more or less worn along the middle line. Body
subtectiforin. Dorsal surface scabrous. Frons concave and rugosely

punctate. Antennae ochreous. Pronotum anteriorly cucullate,

anterior margin sub-sinuate. Body beneath ochreous outwardly

margined with castaneous, apex of the abdomen castaneous. Cerci

ochreous. Supra-anal lamina,
( ^ ) sub-quadrate, ( 9 ) produced, cucul-

late, apex emarginate. 9th abdominal tergite backwardly produced

at its outer angles to form two blimt processes, outwardly margined

with ochreous. Coxae testaceous with a castaneous stripe, femora,

tibiae and tarsi castaneous with a metallic tinge. Femora beneath

and tibial spines testaceous. Femoral spines very small.

Length {^) 30-34 mm.,
( $ ) 40-44 mm. ;

pronotum 10-11 "5 mm.
X 20-25 mm.

West Australia (Oxford Mus. ; Hamburg Mus.
;

Melbourne Mus. ; Adelaide Mus., type).

8. P. oculata, Tepp.

Polyrosteria (sic) oculata, Tepper, t. c, p. 75 (1893).

Dull bronze above with irregular rows of flattened tubercles.

Stigmatic dots very prominent. Laterally witli faint indications of a

sericeous pile. Cerci and supra-anal lamina edged with ochreous.

Head rugose, frons not concave. Antennae castaneous at base,

remainder fuscous. Underside of thoracic tergites orange. Abdo-

men beneath castaneous with metallic sheen, the iinderside of the

lateral margins of the 7th abdominal tergite brilliant metallic

green. Supra-anal lamina,
( (J )

quadrate, posteriorly widely emar-

ginate, ( $ )
produced, broad, deejjly emarginate. Sub-genital lamina

( (J ) sub-quadrate ; styles stout, incurved, their apices acuminate.

Posterior angles of 7th abdominal tergite very strongly produced

backwards, angles of 9th tergite as in P. pubescens. Coxae margined

with ochreous ; femora castaneous, tibiae dark metallic green, spines

ochreous tipped with rufous.

Length {(^ and $) 31 mm.
;
pronotum 9*3 mm. x 19 mm.

South Australia; Victoria (Oxford Mus.; Mel-
bourne Mus., ^ type ; Adelaide Mus., $ type)

.

9. F. invisa, Walk.

Folyzosteria invisa, Walker, Cat. Blatt. Brit. Mus., p.

162(1868).

Ovate and depressed. Dark purplish above ; finely rugose-punc-

tate, not tuberculate. Posterior margin of supra-anal lamina,
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margins of cerci, margins of coxae and apices of femora, oclireous

yellow. Supra-anal lamina,
( ^ ) with posterior angles very acute, all

the margins concave, ( 9 ) sub-bilobate, scarcely cucullate. Posterior

angles of 7th abdominal tergite less strongly produced than in the

preceding sjiecies. Coxse, femora and apex of abdomen beneath

castaneous. Genital styles incui'ved, short, obtuse. Tibiae above

shining blue, beneath piceous, spines testaceous tipped with fuscous.

Total length
( (^ ) 28 mm., (?) 20 mm.

;
pronotnm 9-9*5 mm. x 17-

19 mm.

" Australia " (British Mns., type ; Oxford Mus.).

The form of the supra-anal lamina of the ^ is charac-

teristic.

10. P. viridissima, sp. n.

$ . Dark aeneous-green, margins of the coxae, outer apical angles

of the coxae, cerci beneath and outer margins above, extreme apices

of femora beneath, testaceous. Antennae, mouth-parts and genital

valves piceous. Dorsal surface finely punctate. Abdominal stigmata

distinct. Supra-anal lamina cucullate, apex not emarginate, not

exceeded by the cerci which are flattened, blunt and with the articu-

lation obscure. Tibial spines castaneous.

Length 26*5 mm.; pronotum 8 mm. x 15*2 mm.

New South Wales, Mt. Kosciusko ( W. W. Froggatt),

(British Mus., type).

The species is much more convex than P. invisa and the

shade of the supra-anal lamina is different ; it may possibly

be conspecific with P. iridicolor, but it is certainly differ-

ently coloured.

Genus 2. EuzosTERiA, nov.

Polyzosteria, auctorum (partim).

Characters. Similar to Polyzosteria but the spines on outer

aspect of tibiae triseriately arranged. Margins of pronotum more

or less reflected. Ocelli occasionally present. Supra-anal lamina,

((^ ) with less acute angles,
( 9 ) more rounded, less bilobate.

Type of the genus

—

H. suhvermcosa, White.

KEY TO THE SPECIES.

1. Margins of pronotum strongly reflexed.

T rr-i •
J. i. ( E. subverrucosa, White

2. iihiae testaceous J.
'

(E. sxihreflexa, Tepp.
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2'. Tibiae metallic blue or green . . . E. nobilis, Br.

1'. Margins of pronotum not or scarcely

reflexed.

2. Lateral margins of pronotum broadly

testaceous, disc aeneous . . . . E. pattda, Walk.

2'. Pronotum castaneous or greenish with

4 oblique testaceous stripes . . . E. mitchellii, Angas.

1. U: sulverrucosa, White.

Blattct suhverrucosa, White [in] Grey, Journ. Exped.
Australia, ii, p. 467 (1841).

Polyzosteria reflcxa, Brunner von Wattenwyl, Nouv.
Syst. Blatt., p. 208 (1865).

Polyzosteria femoralis, Walker, Cat. Blatt. Brit. Mus.,

p. 156 (1868).

Polyzosteria figurcda, Walker, op. cit., p. 157 (1868).

A common and well-known species
;
jigurata is merely

a larval form.

South and Western Australia.

2. E. sulrejiexa, Tepp.

Polyzosteria suhrcflexa, Tepper, Tr. R. Soc. S. Australia,

xix, p. 158 (1895).

The diagnosis does not show how this species differs

from the preceding.

South Australia, Ooldea (Adelaide Mus., type).

3. PJ. nolilis, Br.

Polyzosteria nohilis, Brunner von Wattenwyl, Nouv.
Syst. Blatt., p. 209 (1865).

Polyzosteria suhnohilis, Tepper, Tr. R. Soc. S. Aus-
tralia, xvii, p. 81 (1893).

Tepper failed to recognise Brunner's species, his descrip-

tion of suinohilis corresponds exactly with nohilis; the

smooth spaces that he describes on the abdominal tergites

are hidden in contracted examples.

South Australia, Adelaide, Kangaroo Is.; West
Australia, Swan River (Vienna Mus., type; British

Mus. ; Oxford Mus. ; Adelaide Mus., type of sicbnobilis).
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4. E. ixitida, Walk. (PI. VII, fig. 2.)

Polyzosteria 'patida, Walker, Cat. Blatt. Brit. Mus
p. 157 (1868).

Broadly elliptical. Above dark aeneous-green, posterior margins

of thoracic tergites narrowly testaceous interrupted by maculae of

the ground colour, posterior margins of abdominal tergites with

flavo-testaceous maculae. Dorsal surface finely rugose. Head aeneous,

coarsely rugose; mouth-parts flavo-testaceous; antennae castaneous

at base, remainder rufous. Pronotum with lateral margins slightly

incrassated and elevated, laterally broadly testaceous, posterior angles

slightly produced. Supra-anal lamina, {^) subquadrangular, lateral

margins serrate, (9) rugose, trigonal, aj)ex not emarginate. Cerci

very short, not exceeding the lamina, testaceous. Posterior angles

of 7th abdominal tergite scarcely produced, 8th abdominal tergites

with spiracles visible at their external angles; external angles of

9th tergite produced as blunt processes. Beneath testaceous. Legs

testaceous, with upper aspect of femora and tibiae brilliant metallic

green.

Length {$) 30 mm., ($) 3.3 mm., pronotum {$) 10 mm. x

20 mm.,
( $ ) 11 '5 mm. x 22 mm.

This is a somewhat aberrant species and appears to be

intermediate between Eiizosteria and Anamcsia.

South Australia, Northern Territory (British Mus.,

type; Adelaide Mus.); Western Australia, Towranna
plains (Oxford Mus.).

5. E. mitchellii, Angas.

BlcdtamitchcUii, Angas, S. Australia Illustr. PI. XLVIII,

fig. 1 (1847).

Polyzosteria mitchellii, Saussure, Mem, Sci. Phys. Nat.

Geneve, xxiii, p. 106 (1873) ; Tepper, Tr. E. Soc. S.

Australia, xvii, p. 78 (1893) ; Froggatt, Australian

Insects, p. 19, fig. 5 (1907).

Tepper describes the colours of fresh specimens, which
are very brilliant. In the female the pronotum anteriorly

is parabolic, whereas in the male it is widely arched and
subsinuate, the measurements show the difference in form

very clearly ( ^ 10 mm, X 21 mm., ^ 11 mm. X 21 mm.);
this sexual dimorphism in the form of the pronotum is

unusual.

Victoria; S.Australia; Western Australia.
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Genus 3. Platyzosteria, Br.

Platyzosteria, Brunner von Wattenwyl, Nouv. Syst. Blatt.,

p. 204 (1865).

Melanozosteria, Stal, Bih. Svensk. Akad. ii (13), p. 13,

(1874).

Sipitoma'ptcra, Tepper, Tr. R. Soc. S. Australia, xvii,

p. 106 (1893).

Drymaplaneta, Tepper, t. c, p. 109 (1893).

Characters. Ocelli absent. Antennae shorter than the body.

Body depressed. Vertex of head not covered by pronotum. Pro-

notum not cucullate, its margins not reflected. Eudiments of tegmina

present as squamiform lobes or absent. Wings absent. Posterior

angles of all the abdominal tergites produced, those of the distal

tergites strongly produced and spiniform. Supra-anal lamina

variable in shape but never sub-bilobate in 5 • Genital styles long,

slender, acuminate. Cerci frequently exceeding the supra-anal

lamina, apex acuminate. Tibiae moderately spined, spines on outer

aspect triseriately arranged. Posterior metatarsus very short, not

spined beneath or with only a few spines, its pulvillus covering the

greater part of the joint beneath.

Type of the genus

—

P. mclanaria, Ericlis.

3Ielanozosieria, Stal, is founded on a species of Platy-

zosteria erroneously identified as nitida, Br. SyntomajJtera,

Tepp., includes six species of Platyzosteria which the author

quite incorrectly regards as allied to Periplaneta\ Kirby
for no obvious reason selects scahriuscida, Tepp., as the type

of the genus (Syn. Cat. Orth., i, p. 129, 1904). Dryma-
planeta, Tepp., is based on variable and larval characters

and cannot possibly stand.

KEY TO THE SPECIES.

1. Uniform piceous or castaneous (cf.,

however, P. bicolor, Kirby).

2. Tegminal rudiments absent.

3. Dorsal surface not or only faintly

scabrous.

4. Thoracic tergites not trans-

versely seriate-punctate.

5. Vertex of head not orange

rufous.
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6. Supra-anal lamina, {$)
sub-quadrate or trigonal,

apex emarginate, ( $

)

triangular, not or scarcely

exceeding the cerci.

7. Large species (exceeding

25 mm.)
7'. Smaller species.

8. Supra-anal lamina
( ^

)

with three or more

spines on either side

before the apex.

9. Supra-anal lamina,

{$) scarcely em-

arginate at apex,

( 9 ) shorter than

its bi-eadth at

base

9'. Supra-anal lamina,

{$) deeply em-

arginate at apex,

( 9 ) longer than

its breadth at base.

8'. Supra-anal lamina

{$) not spined . .

6'. Supra-anal lamina, {^)
triangular,

( 9 ) triangular

and considerably exceed-

ing the cerci.

7. Lateral margins of 7th

abdominal tergite

serrate or denticulate.

8. These margins denti-

culate

8'. These margins serrate.

9. Lateral margins of

6th abdominal ter-

gite serrate . . .

9'. Lateral margins of

6th abdominal ter-

gite not serrate

7'. Lateral margins of 7th

abdominal tergite not

serrate.

P. grandis, Sauss.

P. melanaria, Er.

P. anuUs, Sauss.

? P. pseudatrata, Tepp.

P. aterrima, Er,

P.ferox, sp. n.

P. armata, Tepp.

P. rvfofiisca, Tepp.
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P. invisa, Walk.

P. consobrina, Sauss.

P. ritficeps, Shelf.

P. punctata., Br.

8. Lateral margins of

supra-anal lamina

(^) serrate or mi-

nutely denticulate.

9. Posterior angle of

9 th abdominal ter-

gite bispinous . P. bifida, Sauss.

9'. Posterior angle of

9th abdominal ter-

gite not bispinous. P. atrata, Er.

8'. Lateral margins of

supra-anal lamina

(cj) not serrate nor

denticulate.

9. Large species (ex-

ceeding 30 mm.).

9'. Small species . .

5'. Vertex of head orange-rufous

4'. Thoracic tergites transversely

seriate-punctate

3'. Dorsal surface distinctly scabrous.

4. Lateral margin of 7th abdominal

tergite not serrate .... P. variolosa, Bel.

4'. Lateral margin of 7th abdominal

tergite serrate.

5. Larger (27-31 mm.), antenna?

fuscous, lateral margins of

thorax not paler than

disc P. scahra, Br.

5'. Smaller (19-23 mm.), anten-

nae rufous, lateral margins

of thorax paler than disc . P. scabrella, Tepp.

2'. Tegminal rudiments present.

3. Tegminal rudiments on their

inner side only half separated

from the mesonotum.

4. Coxae margined with testaceous.

5. Lateral margins of 7th ab-

dominal tergite not serrate.

5'. Lateral margins of 7th ab-

dominal tergite serrate . .

4'. Coxae not margined with

testaceous.

5 Legs bright rufous .... P. rufipes, sp. n.

P. coxalis, Walk.

P. biglumis, Sauss.
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5'. Legs piceous or dark cas-

taneous.

6. Small species (less than

16 mm.).

7. 7th abdominal tergite

with posterior margin

subsinuate ....
7'. 7th abdominal tergite

with posterior margin

not subsinuate . . .

6'. Larger species ....
3'. Tegminal rudiments on their

inner side completely separated

from the mesonotum.

4. An orange spot on each side of

the 7th abdominal tergite . .

4'. No orange spots on the 7 th

abdominal tergite.

5. Apex of tegminal rudiments

obliquely truncate . . .

5'. Apex of tegminal rudiments

tapering.

6. Coxae bordered with flavo-

testaceous.

7. Castaneous, robust species

7'. Piceous, narrower and

smaller

6'. Coxae unicolorous.

7. Meso- and meta-notum

minutely scabrous . .

7'. Meso- and meta-notum

smooth, nitid, with

shallow punctures.

8. Small species (14 mm.)
8'. Larger species.

9. Castaneous . . .

9.' Piceous.

10. Metanotum with

two deeply im-

pressed points .

10'. Metanotum with-

out these points.

11. Posterior mar-

gin of 7th ab-

P. biloha, Sauss.

P. perplexa, sp. n.

P. curiosa, Shelf.

P. bicolor, Kirby.

P. novcie-seelandiae, Br.

P. castanea, Br.

P. ohscura, Tepj:).

P. scabrhisciila, Tepp.

P. riifoterminata, Br.

P. pseuducastanea, Tepp.

P. ceratodi, Krauss.
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dominal ter-

gite not den-

tate.

12. Legspiceous. P. glabra, Walk.
12'. Legs cas-

taneous . P. conjuncta, Shelf.

11
'. Posterior mar-

gin of 7th ab-

dominal ter-

gite dentate . P. morosa, Shelf.

Species incertae sedis P. provisionalis, Tepp.

1'. Not uniform piceous or castaneous.

2. Castaneous or piceous with lateral

flavo-testaceous or white borders,

abdomen not transversely banded.

3. Tegminal rudiments absent.

4. Pale lateral borders not extend-

ing beyond 2nd abdominal

tergites, or if extending so far

much narrowed.

5. Small species (15 mm.) . . P. inclusa. Walk.
5'. Larger species.

6. Disc of pronotum not varie-

gated with paler colour . P. alhomarginata, Br.

6'. Disc of pronotum varie-

gated with paler colour.

7. Coxae and femora castan-

eous ; supra-anal lamina

( (J ) with two large spines

at apex P. bnmnea, Tejip.

7'. Coxae and femora test-

aceous, supra-anal lamina

( (^ ) without large spines

at apex P. variegata, Shelf.

4'. Pale lateral borders extending

at least to 5th abdominal

tergite.

5. Terminal abdominal sternites

not armed with spines . . P. obscuripes, Tepp.

5'. Terminal abdominal sternites

armed with s^iines ... P. spenceri, sp. n.

3'. Tegminal rudiments present.

4. Pale lateral borders not ex-

tending on to abdomen or
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represented on abdomen by a

series of spots.

5. Pale lateral borders not ex-

tending inward to posterior

margin of pronotum.

6. Sub-genital lamina ( ^

)

with a spine at base of

genital styles ....
6'. Sub-genital lamina {$)

without svich spine.

7. Posterior tibiae of $ ex-

panded and flattened .

7'. Posterior tibiae of ^ not

expanded and flattened.

5'. Pale lateral border extending

inward to posterior margin

of pronotum
4'. Pale lateral borders extending

on to abdomen.

5. Pale lateral borders not ex-

tending beyond 5th ab-

dominal tergite ....
5'. Pale lateral borders extend-

ing to 7th abdominal tergite.

Species incertae sedis

P. soror, Br.

P. semivitta. Walk.

P. communis, Tepp.

P. siibbifasciata, Tepp.

P. likirata, Sauss.

2'. Ferruginous or transversely banded.

3. Tegminal rudiments absent.

4. Posterior angles of 9th ab-

dominal tergite rounded . . .

4'. Posterior angles of 9th ab-

dominal tergite spiniform . •

3'. Tegminal rudiments present . .

Species incertae sedis

P. circritnducta, Walk.

P. 6-(juttata, Walk,

P. balteata,, Tepp.

P. latizona, Tepp.

P. coolgardiensis, Tepp.

P. aposematica, sp. n.

P. hartmeijeri, Shelf.

P. zebra, Tepp.

1. P. grandis, Sauss.

Polyzosteria melaiiaria, var. grandis, Saussure, Mem.
Soc. Sc. Phys. Nat. Geneve, xxiii, p. 110 (1873).

This is a distinct species ; though the form of the supra-

anal lamina {$) is almost the same as in melanaria, the

margins of the abdominal tergites are more scabrous, the
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stigmatic dots are more prominent, the coxae are not

bordered with testaceous, and the size is much larger.

Victoria, Melbourne (Geneva Mus., type), Western
districts (Adelaide Mus.); S. Australia, Adelaide (Oxford

Mus.).

2. P. melanaria, Er. (PI. VII, figs. 3a, 35, 4.)

Periplaneta melanaria, Erichson, Arch. Naturg., viii,

p. 247 (1842.)

There has been some confusion over this and the follow-

ing species. I am much indebted to Dr. Th. Kuhlgatz
for comparing specimens with Erichson's type in the

Berlin Museum; the following is a description of the

species :

—

Piceous, nitid, impiinctate. Body depressed and rather narrow.

Antero-lateral margins of pronotum very slightly incrassated.

Antennae piceous in basal third, remainder rnlb-castaneous. Teg-

minal rudiments absent. Supra-anal lamina, ((J) trigonal with

3-4 pairs of lateral spines, apex slightly emarginate and more or

less rufo-fimbriate,
( 5 ) triangular, cucullate, broader at base than

its length, apex emarginate, the notch being rounded, margins

dentate. Sub-genital lamina (,^) quadrate, posteriorly widely

emarginate, a minute spine at the base of the genital styles which

are slender and acuminate. Cerci longer than the supra-anal lamina

in (J , of equal length in $ . Coxse bordered with testaceous.

Tibiae and tarsi dark castaneous or piceous.

Length
( (J types) 25-30-5 mm., ( $ types) 28-28'5 mm.

;
pro-

notum 7 mm. X 10 mm.

Tasmania (Berlin Mus., types ; Oxford Mus.).

3. P. analis, Sauss.

Polyzosteria analis, Saussure, Rev. Zool. (2), xvi, p.

306 (1864).

Polyzosteria melanaria, Brunner von Wattenwyl, Nouv.
Syst. Blatt., p. 210 (1865).

Peri'planeta invisa, Walker, Cat. Blatt. Brit. Mus.,

p. 137 (1868) {$ only).

Peri'planeta ruficornis, Walker, Cat. Derm. Salt. Brit.

Mus. V. Suppl. Blatt., p. 38 (1871).

This is the mainland representative of melanaria and
it may be necessary eventually to merge it in that species.
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It differs in the following details which, though small,

appear to be constant :

—

Supra-anal lamina, ((^) with apex rather deeply though narrowly

notched, the spines scarcely projecting but curved roinid close to

the lateral margins, ( $ ) longer than breadth at base, apical emargln-

ation V-shaped, the apex of the V filled up by membranous

tissue. Cerci shorter, tibiae and tarsi brighter castaneous.

New South Wales (Oxford Mus.); Tarangower (Vienna
Mus.) ; Victoria, Narre Warren (Melbourne Mus.)

;

Western Australia, Swan Kiver (British Mus.); "Bom-
bay " (British Mus. type of rujicornis).

The type of analis appears to be lost ; rujicornis is

absolutely identical with specimens in the Melbourne
Museum which differ only from Oxford Museum examples
in the castaneous margins to the thoracic tergites, castaneous

abdominal disc and brighter castaneous tibiae and tarsi;

these are mere colour varieties structurally identical with

uniformly piceous specimens. The locality Bombay is

probably erroneous or the unique specimen was an accidental

importation from Australia. If it is eventually proved that

analis, Sauss., is strictly conspecific with mdanaria, Er.,

then rujicornis, Walk., must be applied to this species.

4. P. pscudatrata, Tepp.

Platyzostcrin pscudatrata, Tepper, Tr. R. Soc. S.

Australia, xvii, p. 86 (1893).

Known to me only from the description, which applies

equally well to P. mdanaria and P. analis.

Central Australia (Adelaide Mus., type).

5. P. atcrrima, Er. (PI. VII, figs. 5 and 6.)

Pcriplaneta atcrrima, Erichson, Arch. Naturg., viii,

p. 248 (1842).

Pcriplaneta glabra, Tepper, Tr. R. Soc. S. Australia,

xvii, p. 107 (1893).

Syntomcq^tcra tcppcri, Kirby, Ann. Mag. Nat. Hist. (7),

'xii, p. 374(1903).

Specimens of Syntomaptcra glahra determined by Tepper
in the Melbourne Museum are indistinguishable from

P. atcrrima, Er. I am again indebted to Dr. Kuhlgatz for
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help in determining this species and for sketches (repro-

duced here) of Erichson's types. The species may be

re-described as follows :

—

Piceous, nitid, impunctate, rather depressed. Antennae rufous,

except a few basal joints which are piceous. Tegminal rudiments

absent. Supra-anal lamina, {^) sub-quadrate, exceeded by the cerci

and sub-genital lamina, posterior margin scarcely emarginate, angles

not rounded, fimbriate, margins not serrate,
( 5 ) trigonal, rather

shorter than cerci, apex very slightly emarginate, margins serrate.

Sub-genital lamina
( ^ ) scabrous, quadrate. Coxae unicolorous, legs

piceous.

Length (type c? ) 12 mm., (type $) 16 mm.; pronotum 4 mm.
X 6 mm.

Tasmania (Berlin Mus., types; Oxford Mus.; Vienna
Mus.); New South Wales, Sydney {W. W. Froggatt);

Victoria (Melbourne Mus.) ; South Australia, Northern
territory (Adelaide Mus.).

6. P.ferox, sp. n. (PI. VII, figs, la, 7h.)

^ . Piceous, nitid, impunctate, laterally finely scabrous. Lateral

margins of thoracic tergites slightly incrassated. Tegminal rudi-

ments absent. Angles of abdominal tergites 5-9 produced as acute

spines, lateral margins of tergites 6 and 7 strongly denticulate.

Supra-anal lamina sharply triangular, apex terminating in two

spines, margins serrate. Cerci short, acuminate. 6th and 7th

sternites with a complete row of spines on their posterior margins,

these spines on the 4th and 5th sternites confined to the lateral

parts of the posterior margins. All the sternites finely tuberculate

laterally. Sub-genital lamina quadrate, scabrous, genital styles

stout, spiniform, exceeding the cerci in length. Legs unicolorous,

piceous.

Total length 33 mm.; pronotum 8 mm. x 12 mm.

Central Australia {Spencer- Gillen Expedition), (Mel-

bourne Mus., type ; Oxford Mus.).

7. P. armata, Tepp. (PI. VII, figs. 8, 9.)

Platyzosteria armata, Tepper, Tr. R. Soc. S. Australia,

xvii, p. 84 (1893).

Dark castaneous, nitid, minutely punctate, laterally finely scabrous.

Antennae rufous, except for castaneous basal joint. Pronotum with

impressions and inconspicuous rugosites. No tegminal rudiments.

TRANS. ENT. soc. LOND. 1909.—PART II. (MAY) T
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Angles of abdominal tergites 6- 8 produced as blunt spines. Lateral

margins of tergites 6 and 7 denticulate-serrate. Supra-anal lamina,

( (5 ) sharply triangular terminating in two spines, eacb with a small

spine at its base and a smaller one further back, ( $ ) triangular,

apex deeply cleft, lateral margins with 7 teeth. Sub-genital lamina

{^) quadrate. Posterior margin faintly emarginate, scabrous,

genital styles stout, acuminate, slightly incurved. Disc of abdomen

beneath piceous, scabrous. Coxae and femora rufo-castaneous, tibiae

castaneous.

Total length ( cJ ) 35 mm., (?) 36 mm.
;
pronotum 9*5 mm. x 16 mm.

West Australia, Fraser Range (Adelaide Mus., types)

;

Mt. Robinson, Coolgardie {Michaelsen and Hartmeyer),

(Hamburg Mus. ; Oxford Mus.).

8. P. riifofusca, Tepp.

Platyzosteria rufofusca, Tepper, t. c, p. 84 (1893).

Unknown to me, except from the description. The
form of the supra-anal lamina in the $ appears to dis-

tinguish it from the preceding species.

South Australia, Gilbert River (Adelaide Mus., type).

9. P. bifida, Sauss. (PI. VII, fig. 10.)

Polyzosteria bifida, Saussure, Mem. Soc. Sci. Phys.

Nat. Geneve, xxiii, p. 110, PI. X, f. 37 (1873).

The species resembles P. invisa, Walk., but is readily

distinguished by the form of the supra-anal and sub-genital

laminae in the male, the angle of the 9th tergite moreover
is bispinous, a character not met with in other species of

the genus.

Queensland (Geneva Mus., type).

There is one example in the Oxford Museum from the

Burr collection labelled " Brazil," the locality is evidently

incorrectly given.

10. P. atrata, Er. (PI. VIII, fig. 14.)

Perijylaneta atrata, Erichson, Arch, Naturg., viii, p.

248 (1842).

Dr. Kuhlgatz has favoured me with a drawing of

the supra-anal lamina of the $ type ; it is triangular,

emarginate at the apex and serrated laterally, it is conse-

quently very like the supra-anal lamina of P. mclanaria $.
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The types measure 22-23 mm. in length. Specimens
from Melbourne and W. Australia have the thoracic

tergites margined with rufo-castaneous and the tibiae

partly rufo-castaneous but otherwise appear to be the

same as the typical form.

Tasmania (Berlin Mus., types) ; New South Wales,
Tarangower (Vienna Mus.) ; Victoria, Melbourne (Mel-

bourne Mus.) ; Western Australia, Boorabbin (Michael-

sen and Hartmeyer), (Hamburg Mus. ; Oxford Mus.).

11. P. invisa, Walk. (PI. VIII, figs. 15, 16.)

Periplaneta invisa, Walker, Cat. Blatt. Brit. Mus., p.

137 (1868), (? only).

Piceous, nitid, impunctate, margins of segments rather scabrous.

Antennae in basal third piceous, remainder rufo-castaneous. No
tegminal rudiments. Abdominal stigmatic dots very distinct.

Supra-anal lamina, {^) triangular, apex deeply notched, a short

spine on either side of the notch, ( 5 ) triangular, longer than in P.

melanaria, cucullate, apex deeply emarginate, lateral margins 4-den-

tate. Cerci longer than supra-anal lamina in ^ , shorter in $

.

Subgenital lamina
( ^ ) quadrangular, scabrous without a spine at

base of styles.

Length
( ^ ) 33"5 mm., (?) 31 mm.

;
pronotum 8 mm. x 19 -13 mm.

Western Australia, Swan River (Oxford Mus., $
type ; British Mus., $ type) ; New South Wales, Gosford

(JV. W. Froggatt) (Oxford Mus.).

12. P. consolrina, Sauss.

Polyzosteria consobrina, Saussure, Rev. Zool. (2) xvi, p.

306 (1864).

The identity of this species is very uncertain and the

type appears to be lost ; it may be merely a larval form of

invisa or identical with atrata, the latter appears to be

more likely.

" Australia."

13. P. rujiceps, Shelf.

Platyzosteria ruficefs, Shelford, [m] Fauna Siidwest

Austral., ii, Lief. 9, Blattidae, p. 134, PI. XIII, fig. 3

(1909).

Western Australia, Moora {Michaelsen and Hart-
meyer), (Hamburg Mus., type).

T 2
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14. P. 2m.nctata, Br. (PI. VII, fig. 11, PI VIII, figs. 11a, 17h.)

Polyzostcria punctata, Brunner von Wattenwyl, Nouv.
Syst. Blatt., p. 211 (1865).

The nearest ally of this species is perhaps aterrima, Er.,

but imnctata is narrower. The seriately arranged shallow

punctures on the thoracic tergites are distinctive ; the

supra-anal lamina is scabrous and the lateral margins of

the 7th abdominal tergite are slightly serrate.

New South Wales, Sydney (Vienna Mus., type).

15. P. variolosa, Bol. (PI. VII, fig. 13.)

Poli/sosto'ia. variolosa, Bolivar, Ann. Soc. ent. France

((3) ii, p. 460 (1882).

In the female the supra-anal lamina is produced,

cucullate, posteriorly widely emarginate, with acute angles,

lateral margins entire.

New Caledonia, Noumea (Bolivar); Ile des Pins
(Oxford Mus.).

16. P. scabra, Br.

Polyzosteria scahra, Brunner von Wattenwyl, Nouv.
Syst. Blatt., p. 213 (1865).

Polyzostcria tarsalis, Walker, Cat. Blatt. Brit. Mus., p.

162 (1868).

New South Wales, Sydney (Vienna Mus., type of

scabra). Port Hacking (TV. W. Froggatt), (Oxford Mus.);
" Australia " (British Mus., type of tarsalis).

17. P. scabrella, Tepp.

Platyzostcria scabrella, Tepper, Tr. R. Soc. S. Australia,

xvii, p. 88 (1893).

This should be readily recognisable from the descrip-

tion ; it can be distinguished from the preceding species

by its smaller size, the rufous antennae and by the wide

emargination of the sub-genital lamina of the ^. The
supra-anal lamina of the $ is subquadrate with rounded
angles, there are three short teeth on either side near the

apex.

South Australia, various localities (Adelaide Mus.,

types); New SouTH WALES, Gunnedah ( IF. W. Froggatt),

(Oxford Mus.).
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18. P. coxalis, Walk.

Polyzosteria coxalis, Walker, Cat. Derm. Salt. Brit.

Mus. V. Suppl. Blatt., p. 35 (1871).

(5 . Above rufo-castaneous, abdominal tergites with lateral piceous

blotches increasing in size distally. Below piceous with disc of

abdomen castaneous. Head rufo-castaneous. Thorax smooth, nitid
;

abdominal tergites somewhat scabrous. Tegminal rudiments semi-

articulated. Lateral angles of 8th tergite not s^jinously produced

but lobiform as in Gosmozosteria and yellow. Supra-anal lamina

quadrate, posteriorly widely emarginate, posterior angles slightly

produced, lateral mai'gins serrate. Cerci scarcely exceeding the

lamina. Sub-genital lamina quadrate, a minute spine at base of

genital styles. Coxae bordered with yellow, femora rufous, tibiae

castaneous.

Length 20 mm.
;
pronotum 6 mm. x 9 mm.

Bombay (British Mus., type).

19. F. Hglumis, Sauss.

Polyzosteria higlumis, Saussure, Rev. Zool. (2) xvi, p.

305 (1864).

Polyzosteria sitbaptera, Brunner von Wattenwyl,
Nouv. Syst. Blatt., p. 212 (1865).

A very variable species both in colour, which ranges

from piceous to castaneous, and in size. It can be
distinguished by the semi-articulated tegmina, scabrous

distal tergites and coxae margined with testaceous.

New South Wales (Oxford Mus.), Sydney (Stockholm
Mus,); Victoria, Melbourne (Geneva Mus., type of

higlumis); South Australia, Adelaide (Vienna Mus.,

types of subaptcra).

The examples in the Stockholm Museum are much
larger than the type, the tegminal rudiments are slightly

more articulated and the angles of the 8th abdominal
tergites are yellow. The Oxford Museum specimens are

intermediate betvveen this form and tlie typical form.

20. P. perplcxa, sp. n,

^ . Allied to P. bighimis, Sauss., but differing in the smaller size,

rvifous antennae, unicolorous coxae and in the almost entire absence

of denticulations from the supra-anal lamina. The lateral margins

of the 7th abdominal tergite are not serrate.

Length 13 mm.
;
pronotum 4 mm. x 5'8 mm.

Tasmania (Oxford Mus., type).
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This may be merely a local variety of the preceding

species and I only regard it provisionally as distinct.

21. P. rufipes, sp. n.

Piceous, nitid. A few minute punctures on the thoracic tergites,

distal abdominal tergites minutely scabrous, especially in the $

.

Pro- and meso-notum laterally bordered with rufo-castaneous. Head
piceous, antennae rufo-castaneous. Tegminal rudiments semi-

articulated. Lateral margins of 7th abdominal tergite not serrate.

Supra-anal lamina, {^) trigonal, apex truncate, scarcely emarginate,

lateral margins minutely serrate. Cerci exceeding the supra-anal

lamina in both sexes. Sub-genital lamina {^) subquadrate, a spine

at the base of each genital style equal to half the length of the

style. Coxae not bordered with testaceous, piceous, femora, tibiae

and tarsi rufous. Posterior metatarsi rather longer than usual in this

genus and armed beneath with a few spines.

Length 11-12"5 mm.
;
pronotum 4 mm. x 6 mm.

Western Australia (Oxford Mus., types ^ and $).

22. P. hiloba, Sauss.

Polyzosteria hiloha, Saussure, Mem., Soc. Sci. Phys.

Nat. Geneve, xx,p. 258, PI. Ill, f. 20 (1869).

Known to me from the description only.

Amboina (Geneva Mus., type).

23. P. curiom, Shelf.

Platyzosteria cnriosa, Shelford, [in] Fauna Slid west

Austral., ii, Lief. 9, Blattidae, p. 135, PI. XIII, ligs.

11, 12 (1909).

A very remarkable species. A specimen in the Oxford

Museum I refer with some doubt to this species, since

the legs are rufo-castaneous in colour and the cerci are

shorter than the supra-anal lamina.

Western Australia, Northam (Michaelsen and Hart-

meijer), (Hamburg Mus., type) ;
" New Holland" (Oxford

Mus.).

24. P. bicolor, Kirby.

Melanozosteria bicolor, Kirby, Ann. Mag. Nat. Hist. (7)

xii, p. 373 (1903).

A well-marked species.

Torres Straits, Gornwallis Island (British Mus., type
;

Oxford Mus., co-type).
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25. P. novac-seelandiac, Br. (PI. VII, fig. 12.)

Polyzosteria novae-seelandiae, Brunner von Wattenwyl,
Nouv. Syst. Blatt., p. 218 (1865).

Pei'iplaneta fortipes, Walker, Cat. Blatt. Brit Mus.,

p. 137 (1868).

This can readily be recognised by the obliquely truncate

and strongly punctate tegmina.

New Zealand (Vienna Mus., type of oiovae-seelandiae
;

British Mus., type of fortipes ; Oxford Mus.).

Two or three species are included in the British Museum
collection under the heading fortipes and the type is not

indicated ; I follow Kirby in regarding the species as

synonymous with novae-seelandiae because Walker's

New Zealand specimens are undoubtedly identical with

Brunner's types. It is not often that the dreary pages of

Walker's Catalogues contain any notes of bionomical

interest but in his list of specimens of fortipes one is

recorded as having been found under the bark of trees

devourino^ bugs. The observation is of interest because

it lends some support to the truth of the statement which
has been made, though with some scepticism, that the

detestable pest, Periplaneta amcricana, devours the

loathsome bed bug.

26. P. castanea, Er. (PI. VIII, figs. 18«, 18&.)

Polyzosteria castanea, Brunner von Wattenwyl, Nouv.
Syst. Blatt., p. 214 (1865).

Platyzosteria avocaensis, Tepper, Tr. R. Soc. S.

Australia, xvii, p. 88 (1893).

Platyzosteria exaspera, Tepper, op. cit. -xviii, p. 182

(1894).

I have seen examples of avocaensis and exaspera deter-

mined by Mr. Tepper himself; the former is the female

of the latter and both are synonymous with castanea, the

type of which I have also seen.

P. castanea shows distinct aflSnities with Cosmozosteria,

the angles of the abdominal tergites except the 7th being

scarcely produced. The cerci are very short in this species.

New South Wales, Tarangower, Sydney (Vienna
Mus., types of castanea ; Stockholm Mus. {Godeffroy) ; Ox-
ford Mus. ( W. W. Froggatt)), Avoca (Adelaide Mus., type

of avocaensis) ; Victoria (Adelaide Mus., type of exaspera).



280 Mr. R. Shelford's Studies of the Blattidae.

27. P. ohsmra, Tepp. (PI. VIII, fig. 19.)

Ferij^lcmeta obscura, Tepper, Tr. R. Soc. S, Australia,

xvii, p. 107 (1893).

With some doubt I refer two (^ ^ in the Hamburg and
Oxford Museums to this species.

Piceous, nitid, impunctate except for a few faint punctures on tlie

distal tergites. Antennae fuscous. Tegminal rudiments present,

not quite completely articulated. Supra-anal lamina trigonal, apex

truncate, rather deeply emarginate, lateral margins entire, faintly

concave, exceeded by cerci. Sub-genital lamina quadrate, posterior

margin concave, no spine at base of styles. Coxae narrowly bordered

with testaceous. Legs piceous.

Length 20'1 mm.
;
pronotum 5'1 mm. x 8 mm.

South Australia, Northern Territory (Adelaide Mus.,

type) ; West Australia, Fremantle {Michadscn and
Hartmeyer), (Hamburg Mus. ; Oxford Mus.).

The species which was originally described from a $
only cannot be recognised with any real certainty.

28. P. scahriuscula, Tepp. (PI. VIII, fig. 20.)

Periplaneta scabrmscula, Tepper, op. cit., p. 108(1893).

Piceous, nitid, dorsal surface with minute acute tubercles most

marked on the middle abdominal tergites. Tegminal rudiments pre-

sent and completely articulated. Posterior margin of 7th abdominal

tergite sinuate, its posterior angles not very strongly^ produced.

Suj)ra-anal lamina, ((^) quadrate, lateral margins entire, posterior

margin concave, rufo-fimbriate,
( $ ) triangular, cucullate, apex

truncate, emarginate, lateral margins entire. Cerci exceeding the

supra-anal lamina in both sexes. Sub-genital lamina (^) quadrate.

Coxae not bordered with testaceous ; legs castaneous.

Length 12-17 mm.
;
pronotum 4-5 mm. x 7-7'5 mm.

South Australia, various localities (Adelaide Mus.,

types) ; West Australia (Hamburg Mus. and Oxford
Mus. {Michadscn and Hartmeyer)).

29. P. rvfoterminata, Br. (PI. IX, fig. 30.)

Polyzosteria rufoterminata, Brunner von Wattenwyl,
Nouv. Syst. Blatt, p. 219 (1865).

Described from a % only. It is characterised by the rows
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of shallow punctures on the dorsal surface, the rufo-

castaneous tegminal rudiments, the supra-anal lamina
with entire margins and non-emarginate apex,

" New Holland " (Vienna Mus., type).

30. P. fseudocastmua, Tepp.

Plcdyzosteria 2yscudocastanca, Tepper, Tr. R. Soc.

S. Australia, xvii, p. 89 (1893).

Known to me only from the description; it appears to

difi'er from castanea, Br., by the imicolorous coxae, and
the scabrous supra-anal lamina {^) with dentate lateral

margins and emarginate apex.

S. Australia, Tanunda, Ardrossan (Adelaide Mus.,

type).

81. P. ccratodi, Kr.

Polyzosteria ccratodi, Krauss, Denkschr. med.-nat.

Ges. Jena, viii, p. 751 (1903).

Known to me only from the description.

Queensland, Burnett (Semon) (Jena University Mus.,

type).

32. P. glabra, Walk.

Periplancta glabra, Walker, Cat. Blatt. Brit. Mus., p
139 (1868).

^ . Piceous, uitid, impinictate, rather broad. Tegminal rudiments

present and completely articulated. Supra-anal lamina quadrate,

depressed in middle, lateral margins entire, posteriorly widely

emarginate, exceeded by the cerci. Sub-genital lamina widely

emarginate, a short blunt spine at the base of the long genital styles.

Posterior margin of 7th abdominal tergite not dentate. Coxae not

bordered with testaceous.

Length 20 mm.; pronotum 7 mm. x 10"9 mm.

"Australia" (British Mus., type).

This species in its general facies closely resembles
Outilia nitida, Br., but can readily be distinguished from
that by its tarsal structure.
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33. P, conjuncta, Shelf.

Platyzostcria conjuncta, Shelford, \in'\ Fauna Siidwest

Austral., ii, Lief. 9, Blattidae, p. 136 (1909).

This can be distinguished from the preceding by the

spines at the posterior angles of the supra-anal lamina

(^), from obscura by the form of the sub-genital lamina

(^), and from scahriuscula by the absence of scabrous

points on the dorsal surface.

West Australia, Collie {Michaclsen and Hartmeyer),

(Hamburg Mus., types).

84. P. morosa, Shelf. fPl. VIII, fig. 21.)

Platyzostcria morosa, Shelford, op, cit., p. 136 (1909).

Distinguished from the preceding by the form of the

supra-anal lamina (^) ; the species varies considerably in

size.

South Australia (Oxford Mus., types) ; West
Australia, S. Albany, Lion Mill, Mundaring Weir
{Michaelsen and Hartmeyer), (Hamburg Mus.).

35. P. p'ovisionalis, Tepp.

Pd^iylancta provisionalis, Tepper, Tr. R. Soc. S.

Australia, xvii, p. 108 (1893).

This species cannot be recognised from the description

;

some specimens in the MelbourDO Museum, identified by

Mr. Tepper as 2y'i'ovisionalis, are young larvae that cannot

be referred with any certainty to this or to any other

species of the genus.

South Australia, Mount Bryan East (Adelaide Mus.,

type).

36. P. inclusa, Walk.

Perijilancta inclusa, Walker, Cat. Blatt. Brit. Mus., p.

140 (1868).

Platyzostcria inclnsa, Shelford, [in] Fauna Siidwest

Austral, ii, Lief. 9, Blattidae, p. 137, PI. XIII, fig. 4

(1909).

Piceons above, sometimes variegated with castaneous on the disc

of the thorax, nitid, impunctate. Thorax margined laterally with

testaceo-hyaline. Head and legs rufous. Antennae rufo-castaneous.

No tegminal rudiments. Posterior angles of abdominal tergites
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scarcely produced backwards in ^. Supra-anal lamina, {$) sub-

^

quadrate, apex widely emarginate, lateral margins entire, ( 9

)

cucullate, triangular, apex emarginate, lateral margins entire,

exceeded by the cerci. Sub-genital lamina ( $ ) with posterior

margin slightly produced.

Total length {^) 14-8 mm., (?) 16 mm.
;
pronotum 4-4 '8 mm. x

5-5 "8 mm.

West Australia, various localities (British Mus., type
;

Oxford Mus. ; Hamburg Mus. {Michaelscn and Hart-
meyer)).

37. P. albomarginata, Br. (PI. VIII, fig. 22.)

Polyzosteria albomarginata, Brunner von Watteuwyl,
Nouv. Syst. Blatt., p. 212 (1865).

Brunner's description is drawn up from a larval

specimen, the following is a description of the adult

male :

—

Piceous, nitid, impunctate. Antennae rufescent except at base.

Thoracic tergites faintly carinate, laterally bordered with flavo-

testaceous, the borders being outwardly margined rather broadly

with piceous. Tegminal rudiments absent. Lateral margin of Ttli

abdominal tergite finely serrate. Supra-anal lamina triangular,

apex incised, lateral margins serrate. Cerci equal in length to the

lamina. Sub-genital lamina quadrate, scabrous, styles stout. Legs

rufo-castaneous.

Length 34 mm. ; pronotum 9 mm. x 13'8 mm.

New South Wales, Sydney (Vienna Mus., type)

;

West Australia, Goolgardie (Hamburg Mus.), Kalgoorlie

(coll. Froggatt.)

38. P. hrunnea, Tepp.

Platyzosteria albomarginata, var. irunnea, Tepper, Tr.

R. Soc. S. Australia, xvii, p. 86 (1893).

This appears to be quite distinct from the preceding,

but I have seen no examples.

S. Australia, Gilbert River, Kangaroo Is. ; Central
Australia, Barrow range (Adelaide Mus,, types).

39. P. variegata, Shelf.

Platyzosteria variegata, Shelford, [m] Fauna Slidwest
Austral., ii, Lief. 9, Blattidae, p. 137, PI. XIII, fi-. 14
(1909).
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Distinguished from the two preceding species, its nearest

allies, by the form of the supra-anal lamina {$).

West Australia, Boyanup {Michaelsen and Hartmeyer),
(Hamburg Mus., type).

40. P. ohscuripes, Tepp. (PI. VIII, fig. 23.)

Dryma'plancta ohscuripes, Tepper, Tr. R. Soc. S.

Australia, xvii, p. 112 (1893).

I have seen no mature examples of this, and strongly

suspect it of being the larva of one of the three

preceding species. The larval condition of the $ sub-

genital valves is employed by Tepper as one of the

diagnostic characters of his genus Drymaplaneta

!

South Australia, West coast; West Australia,
Fraser range (Adelaide Mus., types), Swan river (Oxford

Mus.).

41. P. spenceri, sp. n.

^. Piceous, nitid, impunctate. Di.sc of abdomen beneath rufo-

castaneous. Margined all round continuously with flavo-testaceous,

outlined outwardly with piceous ; the supra-anal lamina and cerci

piceous or castaneous. Tegminal rudiments absent. Posterior angles

of all the abdominal tergites very acutely produced, especially the

8th. Lateral margins of 6th tergite serrate, of 7th denticulate.

Supra-anal lamina acutely triangular, terminating in a pair of

diverging spines, lateral margins denticulate. Cerci not exceeding

the supra-anal lamina. Terminal sternites laterally finely tuber-

culate. Posterior margin of 6th abdominal sternite strongly

denticulate, posterior margins of the two preceding sternites laterally

with smaller denticles. Sub-genital lamina small, sub-quadrate,

styles very stout, incurved, equal to the cerci. Coxae narrowly

bordered with testaceous. Legs piceous.

Length 28 mm. ; pronotum 7 mm. x 10 mm.

Central Australia {Sjycnccr-GlUen expedition), (Mel-

bourne Mus., type ; Oxford Mus., co-type).

42. P. soror, Br. (PI. VIII, figs. 24a, 24&.)

Polyzostcria sorer, Brunner von Wattenwyl, Nouv.
Syst. Blatt, p. 219 (1865).

Periplaneta semieincta, Walker, Cat. Blatt. Brit. Mus.,

p. 140 (1868).

This is the insular form of the next species ; it can be
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distinguished by its smaller size, more convex shape, the
outer border of the flavo-testaceous thoracic margins not
distinctly margined with castaneous, the genital styles

with a spine at their base and by the supra-anal lamina

($) being less emarginate at the apex. The species varies

in size, New Caledonian examjjies being the smallest,

Boruean examples the largest.

Amboina (Vienna Mus., type of soror); Ceram (British

Mus.) ; Navigator's Is. (Brit. Mus., type of scmicinda)
;

New Caledonia (Oxford Mus.) ; New Hebrides (Mel-

bourne Mus.) ; Tonga (Stockholm Mus.) ; Borneo
(Oxford Mus.) ; Formosa (British Mus.).

43. P. communis, Tepp. (PI. VIII, figs. 25«, 25?).)

Brymaplaneta communis, Tepper, Tr. R. Soc. S.

Australia, xvii, p. 110 (1893).

Mcthana anfi2)odum, 'Brancsik, Jahresh. Ver. Trencsin.

Com. xix-xx, p. 58, PL I, fig. 4 (1897).

Queensland (Oxford Mus.) ; South Australia,
various localities (Adelaide Mus., type of communis ; Oxford
Mus., type of antipodum) ; West Australia, Swan River
(Oxford Mus.).

44. P. semivitta, Walk. (PI. VIII, figs. 26a to 26/.)

Pcriplaneta semivitta. Walker, Cat. Blatt. Bi-it. Mus.,

p. 143 (1868).

Piceous or dark castaneous above, nitid, impunctate. Thoracic

tergites laterally bordered with clear flavo-testaceous, outwardly

narrowly margined with castaneous. Head testaceous, a castaneous

band on vertex and a castaneous blotch on frons, antennae rufo-

castaneous. Maxillary palpi {^) with 1st and 2nd joint swollen.

Labrum sub-bilobate. Tegminal rudiments present, subtruncate

at apex. 1st abdominal tergite
( ^ ) with a circular gland-opening

fringed with ri:fous setae.* Supra-anal lamina,
( ^ )

quadrate, angles

acute but not produced, posterior margin slightly emarginate, lateral

margins entire,
( $ ) cucuUate, triangular, apex deeply notched. Sub-

genital lamina
( ^ ) trapezoidal, produced, apex widely emarginate,

styles placed sub-laterally. Cerci surpassing the supra-anal lamina

in both sexes. Coxae testaceous, blotched with castaneous. Femora

rufo-castaneous, anterior pair paler ; tibiae castaneous. Posterior

tibiae
( ^ ) very stout, flattened and expanded.

Total length ( c? ) 24, ( $ ) 25 mm.
;
pronotum 7 mm. x 9 mm.

* This is frequently hidden under the metanotum.
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Western Australia, Swan River (British Miis., type);

South Australia, various localities {Michaelsen and
Hartmeyer), (Hamburg Mus. ; Oxford Mus.).

This is a somewhat anomalous form as shown by the

curious secondary sexual characters of the male.

45. P. sub-hifasciata, Tepp,

Dri/maplaneta suh-hifaseiata, Tepper, Tr. Roy. Soc. S.

Australia, xvii, p. 112 (1893).

Evidently described from a larva. There is an adult

$ in bad condition and without label in the Oxford

Museum ; in this the lateral yellow border of the thoracic

tergites is interrupted at the mesonotum by the tegrainal

rudiments, which are piceous. The species is readily recog-

nisable by the production, along the hind-margins of the

pro- and meta-notum, of the lateral yellow border.

South Australia, Northern territory (Adelaide Mus.,

type).

46. F. liturata, Sauss.

Polyzosteria liturata, Saussure, Mem. Soc. Sci. Phys.

Nat. Geneve, xxiii, p. 108, PI. X, %. 36 (1873).

Known to me only from the description.

New Georgia (Geneva Mus., type).

47. P. circumducta, Walk.

Periplaneta circumducta, Walker, Cat. Blatt. Brit.

Mus., p. 143 (1868).

Dryma'planeta suhnarginata, Tepper, Tr. R. Soc. S.

Australia, xvii, p. Ill (1893).

Closely allied to P. soror., Br., but the flavo-testaceous border runs

completely round the body including the anterior margin of the

pronotum and so much as is visible of the 8th abdominal tergite.

Supra-anal lamina {,$) quadrate, margins entire, posteriorly not

emarginate. A small spine at base of styles.

? Loc. (British Mus., type of circumducta)', South
Australia, Kangaroo Is., Mount Lofty range (Adelaide

Mus., type of submarc/inata).
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48. P. sexguttata, Walk.

Periplaneta sexguttata, Walker, Cat. Blatt. Brit. Mus.,

p. 141 (1868).

This is a very young larva.

"Australia" (British Mus., type).

49. P. halteata, Tepp.

Platyzosteria halteata, Tepper, Tr. R. Soc. S. Australia,

xvii, p. 91 (1893).

I have been quite unable to recognise this and the next
species ; their generic position is problematical.

50. P. latizona, Tepp.

Platyzosteria latizona, t. c, p. 92 (1893).

South Australia, Mount Bryan East (Adelaide Mus.,

type).

51. P. coolgardiensis, Tepp. (PI. VIII, fig. 27.)

Platyzosteria coolgardiensis, Tepper, op. cit., xix, p. 159
(1894).

^ . Rufo-testaceous, impunctate, opaque. Disc of thoracic tergites,

a band on each abdominal tergite, disc of abdomen beneath, tibiae

and tarsi castaneous or rufo-castaneous. Tegminal rudiments absent.

Posterior angles of abdominal tergites 2-5 scarcely produced, of terg-

ites 6-7 strongly produced, of tergite 9 sub-lobiform. Lateral margins

of 6th and 7th abdominal tergites finely serrate. Supra-anal lamina

triangular terminating in two slender spines, barely exceeding the

cerci in length. Subgenital lamina trapezoidal, posteriorly very

slightly emarginate, styles stout, acuminate. Posterior metatarsi not

spined beneath ; its pulvillus apical.

Length 24 mm.
;
pronotum 6 mm. x 10 mm.

West Australia, Coolgardie (Adelaide Mus., type),
Kalgoorlie ( W. W. Froggatt), (Oxford Mus.).

The above description is drawn up from a specimen
determined by Mr. Tepper and kindly presented to the
Oxford Museum by Mr. Froggatt. The species is an
anomalous one, but seems to fit sufficiently into the genus
Platyzosteria.
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52. P. aposematica, sp. n, (PI. IX, fig. 29.)

5 . Ptile ferruginous above, disc of pro- and mesonotum, posterior

margins of abdominal tergites, 9tli tergite, supra-anal lamina and

cerci, i)iceous. Alnlomen beneath piceous witli the disc castaneous
;

legs castaneous. Tegminal rudiments absent. Lateral margins of

6th and 7th abdominal tergites serrate, posterior angles strongly

produced. Posterior angles of 9th tergite spiniform. Supra-anal

lamina triangular, apex notched, lateral margins denticulate. Cerci

of e(|iial length with the lamina. Ultimate and penultimate sternites

laterally scabrous, posterior margins laterally finely dentate.

Length 40 mm.
;
pronotum 9'6 mm. x 13 mm.

Central Australia {Spencer- Gille7i Expedition), (Mel-

bourne Mus., type).

It is rather remarkable that the three Central Australian

species described here should show the same tendency to

spinosity of the terminal abdominal segments.

53. F. hartmcyeri, Shelf.

Platyzosteria hartmeycri, Shelford [m] Fauna Siidwest

Austral, ii. Lief. 9, Blattidae, p. 138 (1909).

West Australia, Boorabbin (Hamburg Mus., type).

54. P. zchra, Tepp.

Polyzosteria zchra, Tepper \in'\ Horn Expcd. Centr.

Australia, ii, p. 362 (1896).

I am unable to determine the correct systematic posi-

tion of this species ; the original description is quoted

herewith :

—

" $ . Yellow, banded with piceons, stout. Vertex, a band between

and below the antennae, base of clypeus, and a longitudinal stripe

reddish-piceous. Antennae and palpi reddish. Pronotum scarcely

hooded, not much reflexed laterally, almost smooth, shining, disc

indistinctly impressed with very faint dark spots ; hind angles

subacute ; hind margin concave. Meso- and metanotum similar,

each side with small shallow pits, a dark band rather broad in the

middle and convex behind, short ; hind margin of metanotum

slightly and angularly produced in the middle. Abdomen almost

smooth, except a few scattered pits, dark basal band narrow, not

extending to lateral margin, posterior angles rectangular or shortly

produced as a small tooth. Legs bicolorous ; coxae pale testaceous,
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anterior border, base and a short stripe in the middle reddish-

brown ; femora with inner side pale testaceous, remainder reddish
;

tibiae and tarsi reddish-piceous ; arolia large. Abdomen ventrally

pale yellowish, each segment with a narrow dark basal band extend-

ing to lateral margin. Cerci as long as lamina, slender, pale yellow,

terminating in a short spine.

"Total length 35 mm. ;
pronotnm 9 mm. x 19 mm."

Central Australia.

Genus 4. Leptozosteria, Tepp.

Lcptozosteria, Tepper, Tr. R. Soc. S. Australia, xvii, p. 90

(1893).

diameters. " Body very flat and thin, elongate. Integument

soft. Supra-anal lamina of male triangular, terminating in an acute

apical spine. Colovir pale with dark bands."

The only species of this genus which I have seen is

L. sccunda, Tepp., and that is undoubtedly conspecific

with Cutilia triangidata, Br, (q. v.). The only important

character in Tepper's generic diagnosis is the form of the

male supra-anal lamina, and as there are many objections

to founding new genera on male secondary sexual characters

alone, I expect that it will eventually be necessary to sink

Leptozostei'ia as a synonym of Flatyzosteria or of Cutilia.

1. L. ijrima, Tepp.

Leptozosteria frhna , Tepper, t. c, p. 96 (1893).

Central Australia, Cordilho Downs (Adelaide Mus.,

type).

Genus 5. Cutilia, Stal.

Cutilia, Stal, Oefv. Vet. Akad. Forh., xxxiv (10), p. 36

(1877).

(liaracters. Closely allied to Flatyzosteria, Br., but the posterior

metatarsus long and biseriately sj^ined beneath, its pulvillus apical
;

remaining tarsal joints unarmed beneath, their pulvilli occupying

the entire joints. Tegminal rudiments present. In all but one

species the posterior angles of the distal abdominal tergites strongly

produced backwards. Supra-anal lamina
( ^ )

quadrate.

Type of the genus— C. nitida, Br.

Stal founded the genus on C. tartarea, StS,l, which is

synonymous with C. nitida, Br. The genus is a link

TRANS. ENT. soc. LOND. 1909.—PART U. (MAY) U
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between the Folyzosteo^ia-group and the Blatta-grouTp, on
account of the tarsal structure (PI. IX, fig. 406).

KEY TO THE SPECIES.

1. Piceous or castaneous.

2. Piceous. Legs piceous. Broad convex

species C. nitida, Br.

2'. Castaneous. Legs testaceous. Narrow,

sub-depressed species C. melanesiae, sp. n.

r. Testaceous or ferruginous.

2. Disc of pronotuni with three fuscous

markings arranged in a triangle ... (7. triangulata, Br.

2'. Pronotum with more or less distinct

fuscous lateral vittae.

3. Species exceeding 13 mm. in length.

4. Posterior angles of distal abdominal

tergites
( ^ )

produced C. heijileniana, Sauss.

4'. Posterior angles of distal abdominal

tergites ( $ ) not produced . . . C sedilloti, Bol.

3'. Species not exceeding 13 mm. in

length C. hrunni, Alfk.

1. C. nitida, Br.

Polyzostcria nitida, Brunner von Wattenwyl, Nouv,
Syst. Blatt., p. 214 (18(35).

Periplancta polita. Walker, Cat. Blatt. Brit. Mus.,

p. 139 (1868).

Cutilia tartarea, Stal, Oefv. Vet. Akad. Forh., xxxiv

(10), p. 36 (1877).

? Blatta atcrrima, Escholtz, Entomographien, p. 89

(1822).

This species, which is very variable in size, has a wide

ranofe outside Australia ; the record of its occurrence in

Australia is doubtful. I do not know whether Escholtz's

type is preserved and his species may not perhaps have
tlie slightest affinity with nitida, for the description is too

brief for it to be possible to judge of that.

Formosa (British Mus., type of piolitd) ; Philippines
(Stockholm Mus., type of tartarea ; British Mus.) ; Borneo
(Oxford Mus.; Paris Mus.); Ternate (British Mus.);

Amboina (Vienna Mus., type o( nitida; Oxford Mus.) ; New
Guinea (Oxford Mus. ; Brussels Mus. ; Melbourne Mus.)

;
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Torres Straits (British Miis.); New South Wales,
Sydney (Oxford Mus.).

2. C. melanesiac, sp. n.

(^ Above castaneoiis, nitid, imiiunctate. Head, legs and antennae

bright testaceous. A broad castaneons stripe down the middle of

the face. Tibial spines castaneons. Posterior borders of thoracic

tergites slightly produced in the middle. Posterior angles of

abdominal tergites moderately produced. Supra-anal lamina tri-

gonal, margins entire, apex truncate, fimbriate, scarcely emarginate,

considerably exceeded by the cerci. Sub-genital lamina sub-

quadrate, styles moderate, a well-marked spine at the base of each.

Posterior metatarsus exceeding the succeeding joints in length.

Length 19 mm.
;
pronotum 6 mm. x 8 mm.

Torres Straits (British Mas., type).

Readily distinguished by the bright testaceous legs.

3. G. triangulata, Br.

Polyzosteria triangulata, Brunner von Wattenwyl, Ann.
Mus. Civ. Geneva, ser. 2a, xiii, p. 33 (1893).

Lc2^tozostcHa sccunda, Tepper, Tr. R. See. S. Australia,

xviii, p. 183 (1894).

Polyzosteria triangulata, Krauss, Denkschr. med.-

nat. Ges. Jena, viii, p. 750, PI. LXVII, fig. 1 (1903).

Stal in 1877 quotes this species as belonging to the

genus Cutilia but gives no description of it. Brunner in

a footnote (/. c.) alludes to the species but does not give

a detailed diagnosis of it ; if his remarks on the species

beginning—"le metatarse un pen plus long que les

autres articles reunis," etc. etc., are reckoned as a

diagnosis then the name triangulata can stand, but if not
then this name must be replaced by secunda, Tepp. This
is a matter for priority-cranks to wrangle over, but it is

not of the least importance. As Krauss gives a good
description and figure of the species under the name
triangulata and as this name is more appropriate than
secuThda I have no hesitation in adopting it.

Queensland, Rockhampton (Vienna Mus., type),

Bowen {Godcffroy) (Stockiiolm Mus.), Cooktown (Adelaide

Mus., type of secunda). Endeavour river (Oxford Mus.);

Thursday Is. (Jena University Mus.).

U 2
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4. C. heydcniana, Sausp.

Feriplaneta Jiei/deniana, Saussure, Rev. Zool. (2) xvi,

p. 317 (1864).

Polyzostcria hcydeniana, Saussure, Mem. Soc. Sci.

Phys. Nat. Geneve, xx, p. 256 (1869).

Pcriplancta marginifera, Walker, Cat. Blatt. Brit.

Mus., p. 144 (1868).

West Australia, King George's Sound (British Mus.,

type oi marginifera; Oxford Mus.; Geneva Mus., type of

heydeniana ; Paris Mus.), Albany (Hamburg Mus.).

5. C. sedilloH, Bel.

Polyzostcria sedilloti, Bolivar, Ann. Soc. Ent. France

(6) ii, p. 459 (1882).

In the $ the posterior angles of the posterior abdominal
tergites are rounded and they are not much produced

in the $.

New Zealand (coll. Bolivar, type ; Oxford Mus.).

6. C. hrunni, Alfk.

Platyzosteria hrunni, Alfken, Abh. Ver. Bremen,
xvii, p. 142 (1901).

Known to me only from the description. It is

apparently to be distinguished by its small size, but it must
be noted that sedilloti itself varies considerably in size, a

specimen in the Oxford Museum from the North island of

New Zealand being smaller than specimens from the

South island.

Chatham Is. (Bremen Mus., type).

Genus 6. Zonioploca, Stal.

Zonioploca, Still, Bih. Svensk. Akad. ii (13), p. 13 (1874).

Kncphasia, Tepper, Tr. R. Soc. S. Australia, xvii,

p. 99 (1893).

GJiaracters. Ocelli absent. Lateral margins of pronotum

incrassated. Dorsal si^rface granulate, or witli sliallow punctures.

Tegtninal rudiments absent. Posterior angles of abdominal tergites

5-7 strongly ^jroduced. Supra-anal lamina, ((^) quadrate, angles

obtuse, lateral margins entire,
( $ ) triangular, apex emarginate.

Sub-genital lamina d^) trapezoidal, styles lateral. Posterior
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metatarsus unarmed beneath, equal to the remaining joints in

length, its pulvillus apical.

Type of the genus

—

Z. alutacca, Still.

KEY TO SPECIES.

1. Dorsal surface granulate ; smaller species.

2. Tibiae unicolorous, testaceous . . . . Z. medi7iHen,Tepp,

2'. Tibiae castaneous on dorsal asj^ect,

testaceous on ventral aspect.

3. Pro- and mesonotum with lateral

fuscous vittae, abdomen above

transversely banded with fuscous

and olivaceous Z. alntacea, Stal.

3'. Pro- and mesonotum without lateral

fuscous vittae, abdomen above

unicolorous, testaceous . . . . Z. pallida, Shelf.

r. Dorsal surface with large shallow punc-

tures ; robust species.

2. Femora and tibiae purple Z. eastii, Tepp.
2'. Femora and tibiae rufo-testaceous . . Z. robusta, sp. n.

1. Z. mcdilinca, Tepp.

Kncphasia mcdilinca, Tapper, Tr. R. Soc. S. Australia,

xvii, p. 100 (1893).

Readily distinguished by the dark median line, extend-
ing from the posterior border of the pronotum to near the
apex of the abdomen.

Victoria, Lillimur ; South Australia, Sedan,
Northern territory (Adelaide Mus., types) ; West
Australia, Mt. Robinson (Hamburg Mus.; Oxford Mus.).

2. Z. cdutacca, Stal.

Zonioiiloca alutacca, Stal, Bih. Svensk. Akad. ii (18),

p. 13 (1874).

Platyzosteria ardrossanensis, Tepper, Tr. R. Soc. S.

Australia, xvii, p. 92 (1893).

Tepper's description of ardrossanensis corresponds
perfectly with alutacca, the type of which has been kindly
lent to me by Dr. Y. Sjostedt of Stockholm.

" Australia " (Stockholm Mus., type of alutacca) ;

Queensland (Oxford Mus.) ; South Australia,
Anirossan (Adelaide Mus., type of ardrossanensis) ; West
Australia, Albany (Deutsche Entom. National Museum).
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3. Z. pallida, Shelf. (Plate IX, figs. 28« and 28&.)

Zonioploca pallida, Shelford, [in] Fauna Siidwest

Austral. ii,Licf. 9, Blattidae, p. 138, PI. XIII, fig. 7

(1909).

This species varies considerably in size, in the extent of

the granulation of the dorsal surface and some examples
arc paler than others.

West Australia, various localities (Oxford Mus.,

types ; Hamburg Mus.).

4. Z. casta, Tepp.

Anamesia eastii, Tepper, Tr. R. Soc. S. Australia,

xvii, p. 92 (1893).

Known t(j me only from the description.

Central Australia (Adelaide Mus., type).

5. Z. rohusta sp. n.

5. Testaceous, iiitid. Headcastaneous, moutli-parts and antennae

testaceous. Dorsum with large shallow punclvires, thoracic tergites

rugose laterally and with a lateral castaneous vitta, a castaneous spot

at the base of the nieso- and metanotum in the middle line. The

punctures on the abdominal tergites rufo-castaneous ; margins of 6th

and 7th tergites very faintly serrate. Supra-anal lamina trigonal,

sub-cucullate, apex emarginate. Cerci not exceeding the lamina,

slender, flattened. Abdomen beneath impunctate, pale testaceous,

penultimate tergite and valves rufous. Legs rufo-testaceous.

Length 35 mm.
;
pronotum 10 mm. x 16'5 nun.

Central Australia (v. Lconhardi), (Senckenberg

Mus., type).

Genus 7. Cosmozosteria, Stal.

Cosmozostcria, Stiil, Bih. Svensk. Vet. Akad. ii (13), p.

13 (1874).

Characters. Ocelli present. Tegminal rudiments absent. Ab-

domen broader than thorax. Posterior angles of abdominal tergites

5-6 not, or scarcely produced, of tergite 7, produced. Angles of 9th

abdominal tergite lobiform. Dorsal surface of abdomen scabrous.

Supra-anal and sub-genital laminoe ( $ )
quadrate. Cerci short.

Posterior metatarsus very short, unarmed beneath, its pulvillus

occupying the greater part of the joint.
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Type of the genus

—

C. hicolor, Sauss.

The genus is not very well mai'ked off from Platyzo-

steria but the species here included in it have all a

well-marked facies which is quite distinct from that of

Platyzosteria species.

KEY TO THE SPECIES.

1 . Unicolorous castaneous, except the

angles of 9th abdominal tergite . G. froggatti, sp. n.

r. Banded, margined or spotted with

ochreous.

2 Posterior margins of thoracic ter-

gites ochreous.

3. Abdominal tergites unicolorous C. zonata, Walk.

3'. Abdominal tergites spotted

with ochreous.

4. Meso- and metanotum not

bordered laterally with

ochreous 0. inaculimarginata, Tepp.

4'. Meso- and metanotum

bordered laterally witli

ochreous C. hicolor, Sauss. var.

2'. Posterior margins of thoracic

tergites not ochreous.

3. Abdominal tergites with trans-

verse ochreous streaks.

4. Thoracic tergites with tri-

angular lateral ochreous

markings C. gloriosa, sp. n.

4'. Thoracic tergites laterally

banded with ochreous . . G. pida, Tepp.

3'. Abdominal tergites with small

lateral ochreous spots.

4. Thoracic tergites with com-

plete lateral borders of

ochreous 0. hicolor, Sauss.

4'. Thoracic tergites with in-

complete lateral borders of

ochreous G. lateralis, Walk.

1. C. froggatti, sp. n.

$ and 9 • Uniform castaneous above, except the angles of the

9th abdominal tergite which are orange; margins of thoracic
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tergit-es sometimes rather paler than the disc. Antennae rufescent.

Thoracic tergites smooth, impunctate. Abdominal tergites rather

scabrous. Supra-anal lamina,
( ^ )

quadrangular, angles spiniform,

deflexed, posterior margin straight, surpassed by sub-genital lamina

which is quadrate, posteriorly widely emarginate, angles spiniform,

with styles lateral,
( 9 ) trigonal, sub-cucullate, apex rounded not

emarginate, margins faintly crenulate. Cerci (mutilated in ^)
barely exceeding the supra-anal lamina

( 9 )• Coxae margined with

ochreous, posterior metatarsus short.

Length ((^) 25 mm., (?) 27 mm.
;
pronotum 8 mm. x 12-

13 mm.

Queensland, Lolworth (coll. Froggatt, type $), Peak
Downs (Stockholm Mus,, type ^).

The $ $ are paler than the male.

2. C. zonata, Walk. (PL IX, ligs. 31, 32.)

Polyzosteria zonata, Walker, Cat. Blatt. Brit. Mus.,

p. 159 (1868).

Polyzosteria quadrifascia, Walker, t. c, p. 160 (1868).

Polyzosteria pectoralis, Walker, t. c, p. 160 (1868).

Platyzosteria trifasciata, Tepper, Tr. R. Soc. S.

Australia, xvii, p. 91 (1893).

Piceous {quadrifascia) or castaneous (zonata). Anterior margin

of pronotum ochreous (quadrifascia) or unicolorous with disc

(trifasciata)
;

posterior margins of thoracic tergites narrowly or

broadly (zonata) ochreous. Thoracic tergites minutely punctate

with some smooth spaces. Dorsal surface of abdomen scabrous,

posterior angles of 2nd to 5th tergites not produced, of 6th slightly

produced, of 7th strongly produced, of 9th lobiform
( c? ) or spiniform

( $ ) and sometimes orange in colour. Lateral margins of 7th

tergite serrate, more strongly in ^ than in ^ • Abdomen beneath

finely scabrous, lateral margins of 7th sternite
( ^ ) denticulate, of 6th

sternite
( 9 ) serrate. Supra-anal lamina,

( ^ )
quadrate, posteriorly

non-emarginate and rufo-fimbriate, posterior angles produced as

strong, deflexed spines,
( 9 ) triangular, cucullate, apex emarginate,

laterally serrate. Sub-genital lamina
( (^ ) trapezoidal, posteriorly

widely emarginate, exceeding the supra-anal lamina, posterior

angles spinously produced, styles lateral. Cerci orange or piceous

exceeding the supra-anal lamina
( ^ ) but not the sub-genital lamina,

acutely pointed. Coxae margined with testaceous.

Length {^) 21 mm., (9) 25"5 mm.; pronotum 6'5-7'5 mm.
X 10-131 mm.



Mr. R. Shelford's Studies of the, Bla.ttidac. 297

Queensland (British Mus., type of quadrifascia, ; Ox-
ford Mus.; Melbourne Mus.) ; South Australia, Northern

territory (British Mus., type of pectoralis ; Oxford Mus.

;

Adelaide Mus., type of trifasciata ; Melbourne Mus.),

Port Essington (British Mus., type of zooiata ; Oxford

Mus).

3. C. maculimarginata, Tepp.

Platyzosteria maculima'i'ginata, Tepper, Tr. R. Soc.

S. Australia, xix, p. 160 (1895).

Known to me only from the description; it may be only

a varietal form of the preceding.

N. Queensland (Adelaide Mus., type).

4. C. hicolor, Sauss. (PI. IX, fig. 33.)

Polyzosteria hicolor, Saussure, Rev. Zool. (2) xvi, p.

307 (186i); Mem. Soc. Sci. Phys. Nat. Geneve,

XX, p. 259 (1869).

Polyzosteria ligata, Brunner von Wattenwyl, Nouv.
Syst. Blatt., p. 220 (1865).

Platyzosteria suhzonafa, Tepper, Tr. R. Soc. S. Aus-
tralia, xviii, p. 181 (1894).

This is another species that in coloration is very

variable ; the form suhzonata has the posterior margins of

the thoracic tergites narrowly bordered Avith ochreous

but is otherwise indistinguishable from the type form.

Structurally the species differs from C. zonata, Walk., as

follows :—The abdomen is less scabrous, none of the

abdominal tergites or sternites are laterally serrate, the

posterior angles of the 7th abdominal tergite are scarcely

produced, the supra-aual lamina (,^) has minute, non-

deflexed spines at the posterior angles, ($) with the margins
entire.

" Australia " (Geneva Mus., type of hicolor)
;
Queens-

land (Oxford Mus.), Port Curtis (Vienna Mus., type of

ligata), Stradbrooke Is. (coll. Froggatt) ; Victoria (Ade-
laide Mus., type of suhzonata) ; New South Wales,
Darling river (Oxford Mus. ; Melbourne Mus.).

5. C. gloriosa, sp. n.

9 . Dark castaneons ; thoracic tergites with large triangular

flavid blotches situated near tlieir posterior angles. Abdominal
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tergifces 1-7 with transverse narrow flavid streaks extending from

the outer margins inward, 3 to 4 minute brown spots in each

streak.

Dorsal surface minutely shagreened and with large punctures on

the meso-, metanotum and abdominal tergites. Posterior angles

of 6th abdominal tergite scarcely produced, of 7th strongly produced.

(Cerci and sujira-anal lamina mutilated.) Ventral surface cas-

taneous, apex of valves and margins of coxae flavo-testaceous.

Length 25*2 mm.; pronotum 8*9 mm. x 14 mm.

Queensland, Cooktown (Melbourne Mus., type).

The species is allied to G. jnda, Tepp., but is I believe

quite distinct,

6. C. lateralis, Walk.

Polyzosteria lateralis, Walker, Cat. Blatt. Brit. Mus.,

p. 154 (1868).

Polyzosteria ferruginea, Walker, t. c, p. 158 (1868).

5 . Rufo-castaneous, thoracic tergites minutely shagreened,

abdomen above very scabrous. Pronotum on the antero-lateral

margins only ochreous, meso- and metanotum with an ochreous spot

at the anterior angles. Abdominal tergites 2-6 with small ochreous

spots, laterally situated. Posterior angles of tergites 6-7 produced,

of 9th tei'gite lobiform, ochreous. Supra-anal lamina trigonal,

lateral margins serrate, apex not emarginate, exceeded by the cerci

which are tipped with ochreous. Thoracic tergites beneath testa-

ceous, outwardly margined with castaneous, abdominal sternites

1-6 with lateral ochreous spots. Coxae margined with testaceous.

Length 21 mm.
;
pronotum 7"2 mm. x 12 mm.

Hah. " Australia" (British Mus., types ; Oxford Mus.).

7. C. pieta, Tepp.

Platyzosteria {!) jiicta, Tepper, Tr. R. Soc. S.Australia,

xviii, p. 182 (1894-).

Known to me only from the description.

Queensland, Cooktown (Adelaide Mus., type).

Genus 8. Anamesia, Tepp.

Anamesia, Tepper, Tr. R. Soc. S. Australia, xvii, p.

69 (1893).

Pscudolampra, Tepper, t. c, p. 96 (1893).
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Characters. Ocelli present or absent. Pronotum with margins

not reflexed nor incrassated. Tegminal rudiments absent. Dorsal

surface of abdomen not scabrous, witb. shallow punctures. Pos-

terior angles of none of the abdominal tergites produced, angles of

9th abdominal tergite often lobiform. Cerci short, flattened. Supra-

anal lamina, ( ^ )
quadrate, ( $ ) trigonal, sub-cucuUate. Tibiae

with spines on outer aspect tri-seriately arranged. Posterior meta-

tarsus shorter than remaining joints, not spined beneath, its pulvillus

occupying the greater part of the joint.

Type of the genus

—

A. frcnchii, Tepp.

The foregoing description is drawn up after an examina-
tion of A.frenchii, Tepp., A. iwlyzona, Walk., a new form,

and a larva of Pscudolmnpra imnctata, Tepj). Mr. Froggatt

at my request very kindly sent to Mr. Tepper an example
identified by me as A. frcnchii, and Mr. Tepper, having

compared the specimen with his own type, pronounces

them to be identical. F. punctata, Tepp., and P. rothci,

Tepp., are undoubtedly congeneric with frcnchii and it

is not easy to understand why the genus Psendolampo'a was
ever erected. The most imjjortant character of Anamcsia
is the obtuse angulation of the 7th abdominal tergite

;

it is possible that all of the Tepperian species do not con-

form to this character, in which case they must be referred

to other genera. The following key is quite provisional

and too much reliance must not be placed on it.

KEY TO THE SPECIES.

1. Not unicolorous but banded or margined

with paler colour.

2. Posterior margins of abdominal tergites

ochreous.

3. Posterior margins of thoracic tergites

ochreous A. polyzona, Walk.

3'. Posterior margins of thoracic tergites

not ochreous A. lambiij Tepp.

2'. Posterior margins of abdominal ter-

gites not ochreous.

3. Abdomen bordered laterally with

ochreous A. frenchii, Tepp.

3'. Abdomen not bordered laterally

with ochreous A. Undsayi, Tepp.

1'. More or less unicolorous.

2. Pronotum unicolorous testaceous . A. walkeri, sp. n.

2'. Pronotum with fuscous maculae.
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3. Rufo-castaneous beneath . . . A. pimctata^ Tepp.

3'. Piceous beneath A. rothei, Tex>p.

^ A. circumcincta, Walk.

Species of uncertain position < A. fulvornata, TeY)'p.

{.A. ornata, Tepp.

1. A.pohjzona, Walk. (PI. IX, figs. 84, 35.)

Polyzostcria 2'>oly~ona, Walker, Cat. Blatt. Brit. Mus.,

p. 159 (1868).

Anamcsia ])olyzona, Shelford, \in^ Fauna Slid west

Austral, ii, Lief. 9, Blattidae, PI. XI 11, f. 10 (1909).

^ . Rufo-castaneous, nitid, imjiunctate, terminal tergites with

shallow punctures and wrinkles. Head rufous, antennae testaceous,

ocelli indistinct. Pronotum bordered all round with ochreous,

meso- and metanotum and abdominal tergites 1-7 laterally and

posteriorly bordered with ochreous. Angles of 9th abdominal

tergite lobiform. Supra-anal lamina quadrate, castaneous at

base, apex ochreous, margins entire, apei truncate, fimbriate,

surpassed by the sub-genital lamina which is quadrate, j^roduced,

posteriorly not emarginate, with the styles lateral. Cerci short and

flattened, exceeding the sujjra-anal but not the sub-genital lamina.

Abdominal sternites posteriorly narrowly margined with flavo-

testaceous. Legs llavo-testaceous, spines castaneous.

5 . Similar to ^ but head and legs rufo-castaneous, antennae

rufescent. Angles of 9th abdominal tergite more lobiform. Supra-

anal lamina trigonal, margins serrate, not exceeded by the cerci.

Length
( (^

) 29 mm., (?) 32 ram.
;
pronotum ( c? ) 8 mm. x 14 mm.,

( $ ) 10 mm. X 18 mm.

West Australia, Swan Biver (British Mus., type),

Dirk Hartog, Evadu, Fremantle {Micliadscn and Hart-

mcyer), (Hamburg Mus. ; Oxford Mus.).

2. A. lambii, Tepp.

Anamesia lamhii, Tepper, Tr. R. Soc. S. Australia,

xvii, p. 70 (1898).

Known to me only by the description.

Central Australia, Innaminka (Adelaide Mus., type).

8. A. frcnchii, Tepp.

Anamesia frcncliii, Tepper, t. c., p. 72 (1893).

The supra-anal lamina of the male is quadrate with

truncate, nou-cmarginate, fimbriate apex, the lateral
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margins are minutely serrate ; in the female the lamina is

constructed as in polyzona $. The species varies in

colour ; in some examples the pale border is broad and the

legs are testaceous, in others the pale border is narrow and
the legs are castaneous.

North Queensland (Adelaide Mus., type) ; West
Australia, Day Dawn (Michaelscn and Hartmeyer),

(Hamburg Mus.), Lawlers (coll. Froggatf).

4. A. lindsayi, Tepp,

Anamesia lindsayi, Tepper, t. c, p. 71 (1893).

Known to me only from the description.

West Australia, Fraser range (Adelaide Mus., type).

5. A. loallccri, sp. n.

^. Unicolorous testaceous. Head, dorsal surface and abdominal

sternites finely punctate. Eyes very wide apart, equally distant with

the antennal sockets. Supra-anal lamina quadrate, margins entire,

apex truncate, non-emarginate, fimbriate, surpassed by the sub-

genital lamina which is quadrate, produced, posteriorly very slightly

emarginate, with styles from near the base. Cerci short, blunt,

exceeding both laminae.

Length 2r2 mm.; pronotum 7'1 mm. x 11 mm.

New S. Wales, Sydney (Oxford Mus., type).

This is a somewhat remarkable species, superficially

resembling very closely Zonio'ploca fallidci mihi, but dis-

tinguished by the uon-incrassated margins of the pronotum,
non-produced angles of the abdominal tergites, absence of

granules on the dorsal surface and by the unicolorous legs.

The distance of the eyes apart shows that much reliance

cannot be placed on this character for purposes of discrim-

inating between Old and New World Blattinae. I have
much pleasure in naming this interesting species after

my friend and colleague, Commander J. J. Walker, R.N.,

who presented the unique example to the Oxford Museum.

6. A. ])unctata, Tepp.

Pscudolamjna inmctata, Tepper, Tr. R. Soc. S. Australia,

xvii, p. 97 (1893).

West Australia, Fraser range (Adelaide Mus., type)

;

South Australia, Tennant's Creek (Deutsche Ent. Nat.
Mus.).
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7. A. rothei, Tepp.

Pseudolampra rotJici, Tepper, t. c, p. 98 (1393).

South Australia, Sedan (Adelaide Mus., type).

8. 1 A. ornata, Tepp.

Pseudolampra ornata, Tepper, t. c, p. 98 (1893).

South Australia (Adelaide Mus., type).

9. 1 A. circumcincta, Walk.

Polyzostcria circumcincta. Walker, Cat. Derm. Salt. Brit.

Mus. V. Suppl. Blatt., p. 36 (1871).

A young larva, possibly of A. frcncliii.

Australia (British Mus., type).

10. 1 A. fulvornata, Tepp.

Anamesia (i) fulvornata, Tepper, Tr. R. See. S. Australia,

xviii, p. 177 (1894).

Mr. Tepper himself is doubtful of the systematic position

of this species.

Victoria, Howbulan (Adelaide Mus., type).

Genus 9. Desmozosteria, Shelf.

Desmozostcria, Shelford, [mi] Fauna Sudwest Austral., ii,

Lief. 9, Blattidae, p. 139 (1909).

Characters. Allied to Zonioploca, Lut the angles of none of the

abdominal tergites backwardly produced. Lateral margins of the

jironotum incrassated. Tegminal rudiments absent. Doi-sal surface

punctate or smooth. Supra-anal lamina
( ^ )

quadrate, margins entire,

(9) trigonal, cucullate. Cerci short, flattened. Posterior metatarsus

verj' short, not spined beneath.

Type of the genus P. michaclscni, Shelf.

The genus stands in the same relation io Zonioploca that

Anamesia does to Cosriiozostcria.

KEY TO THE SPECIES.

1. Thoracic tergites iiniformly punctate . i>. grusse-punctata, sjj. n.

r. Thoracic tergites not uniformly punc-

tate, or smooth.

2. Thoracic tergites smooth . . . D. michaelseni, Shelf.

2'. Thoracic tergites laterally finely

punctate.

3. Castaneous banded with ochreous . D. cincta, sp. n.

3'. Rufescent D. rufescens, Shelf.
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1. D. grosse-punctata, sp. n.

? . Above piceous ; lateral and posterior margins of all the tergites,

anterior margin of pronotum, bright ochreous. Thoracic tergites

deeply and closely punctate, abdominal tergites smooth. Beneath

uniformly flavo-testaceous. Vertex, antennae except the basal joints,

maxillary palpi, upper border of femora, the tibiae and tarsi,

piceous. Anterior and lateral margins of pronotum, lateral margins

of meso- and metanotum strongly incrassated, the jiosterior angles

strongly produced backwards. Supra-anal lamina faintly scabrous,

trigonal, margins entire, apex not emarginate, not exceeded by the

cerci which are ochreous above and castaneous below.

Length 23'5 mm.
;
pronotum 7'3 mm. x lO'l mm.

Habitat unknown (Oxford Mus., type).

A very distinct species, undoubtedly Australian in origin.

2. D. michaelscni, Shelf.

Desmozosteria michaelscni, Shelford, op. cit., p, 139, PI.

XIII, fig. 9 (1909).

West Australia, Boorabbin {Miclwrlscn and Hart-
meyrr), (Hamburg Mus., type).

3. D. cincta, sp. n.

$ . Above nitid, castaneous, posterior margins of all the tergites

and the lateral margins of the thoracic tergites ochreous ; beneath

sordid testaceous. Occiput and vertex of head castaneous ; antennae

with basal joint castaneous, remainder piceous, maxillary jjalpi

piceous. Lateral margins of thoracic tergites strongly incrassated,

discs finely punctate, posterior margins convex. Supra-anal lamina
sub-quadrate, angles rounded, non-emarginate, barely exceeded by
the cerci which are testaceous. Femora and tibiae rufo-castaneous

on the dorsal aspect, testaceous on the ventral aspect.

Length 26'6 nun.; pronotum 8'4 mm. x 12 mm.

Central Australia {v. Leonharcli), (Senckenberg
Mus., type).

Superficially the insect closely resembles Anamesia
2)olyzo7ia, Walk.

4. D. rufescens, Shelf.

Desmozosteria rufescens, Shelford, op. cit., p. 140 (1909).

West Australia, Denham {Michaelsen and Hart-
meyer), (Hamburg Mus., type ; Oxford Mus.).
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Genus 10. Temnelytra, Tepp.

Temnelytra, Tepper, Tr. R. Soc. S. Australia, xvii, p. 38
(1893).

Characters. Body flattened and depressed. Antennae longer

than the body. Pronotum anteriorly parabolic, posteriorly truncate,

exposing the large scutellum. Tegmina quadrate or sub-quadrate,

extending to the 1st abdominal tergite. Wings entirely absent. 1st

abdominal tergite {$ ) with scent-gland opening. Posterior angles of

distal abdominal tergites produced {T. imdidivitta, Walk., ^ is an

exception). Supra-anal lamina,
( (^ )

quadrate, margins entire, ( $ )

triangular, apex emarginate. Cerci longer than the lamina in both

sexes. Posterior metatarsus very short, spined beneath.

Type of the genus

—

T. truncata, Br.

This is a well-defined genus. The obtuse angles of the

distal abdominal tergites in T. undulivitta, Walk. {$), is

paralleled in the genus Cntilia by C. scdilloti, Bol. {$), also

a New Zealand species. The species ahbreviata included

by Mr. Tepper in this genus is a true species of Temno-

fteryx (sub. fam. Pliyllodromiinae) ; I have seen the type,

which is in the Melbourne Museum.

KEY TO THE SPECIES.

1. Pronotum with fuscous vittse . . . T. undulimtta, Walk,

r. Pronotum without fuscous vittse.

2. Tegmina quadrate T. truncata, Br.

2'. Tegmina with outer angles hebetate T. subtruncata, Tepp.

1, T. undulivitta, Walk. (PI. IX, fig. 36.)

Periplaneta undulivitta, Walker, Cat. Blatt. Brit.

Mils., p. 144 (1868).

$ . Rufo-testaceous. A band between the eyes and two stripes

down the face, castaneous. Antennae rufo-testaceous. Pronotum

with the disc rather darker than the margins, an undulate castaneous

vitta on each side, extending on to the tegmina, which are quadrate,

their venation obsolete. Abdomen fusco-castaneous, margins and

two spots on each side rufo-testaceous. Posterior angles of abdominal

tergite not backwardly j)roduced. Supra-anal lamina quadrate,

posterior angles acute, posteriorly widely emarginate. Cerci very

short and blunt. Sub-genital lamina quadrate, styles as long as

cerci, lateral. Legs testaceous.

9 . Similar, abdomen above testaceous with lateral castaneous spots
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on tergites 2-5, tergites 6 and 7 castaneous. Supra-anal lamina tri-

angular, apex emarginate, castaneous at base, rest testaceous. Posterior

angles of abdominal tergites backwardly produced. Cerci longer and

more acuminate.

Length ((^) 15 mm., (?) 14 mm. ; tegmina, {^) 4 mm., (9)3-5

mm. ; pronotum 5 mm. x 6 mm.

New Zealand (British Mns., type ; Vienna Mus.).

2. T. truncata, Br. (PI. IX, figs. 37« and 37&.)

Polyzosteria truncata, Branner von Wattenwyl, Nouv.
Syst. Blatt., p. 217 (1865).

Tcmnclytra harpuri, Tepper, Tr. R. Soc. S. Australia,

xvii, p. 39 (1893).

I have seen specimens in the Melbourne Museum identi-

fied by Mr. Tepper, and there can be no doubt of the

specific identity of truncata and harpuri.

New South Wales (Vienna Mus., type of truncata),

Goulburn Range (Melbourne Mus.) ; Victoria, Gippsland

(Melbourne Mus.; Oxford Mus.); South Australia,
Kangaroo Is. (Adelaide Mus., type of harpuri).

3. T. suhtruncata, Tepp.

Temnelytra suhtruncata, Tepper, op. cit., xix, p. 164

(1895).

Distinguished by the darker colour and by the form of

the tegmina, which are shorter in the ^ than in the ^ ,

scarcely extending beyond the middle of the metanotum.

Victoria, Fernshaw (Melbourne Mus., types ; Oxford
Mas.).

Genus 11. SCABINA, nov.

Chameters. Eyes and antennal sockets equally far apart.

Ocelli present. Antennae robust. Pronotum parabolic, posteriorly

truncate, exposing the scutelhim. Tegmina quadrate, corneous, not

extending beyond the 1st abdominal tergite. Wings rudimentary,

squamiform. Posterior angles of abdominal tergites strongly pro-

duced backwards. Supra-anal lamina ((^) quadrate, entire. Cerci

exceeding the lamina. Styles long, slender. Posterior metatarsus

shorter than succeeding] oint, not spined beneath, itspulvillus apical.

Type of the genus— >S'. antipoda, Kirby.

The genus is very close to Eurycotis and Pelmatosilplia of

TRANS. ENT. SOC. LOND. 1909.—PART II. (MAY) X
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the New World, but all the species of those genera that I

have been able to examine have the posterior metatarsus

spined beneath.

1. *S'. antijjoda, Kirby.

Pelmatosilpha (?) antipoda, Kirby, Ann. Mag. Nat.

Hist., ser. 7, xii, p. 376 (1903).

To Kirby's description may be added :

—

Tegmina with outer margins incrassate and sinuate. Wings

squamiform, scarcely exceeding the metanotum. Supra-anal lamina

with non-serrate margins, apex non-emarginate. Styles not hxteral

in position.

Length 25 ram. ; tegmina 7 "5 mm.
;
pronotum 8'9 mm. x 12 mm.

Queensland (British Mus.,type; Oxford Mus., co-type).

Genus 12. Methana, Stal.

Mcthana, Stal, Oefv. Vet. Akad. Forh. xxxiv (10), p. 36

(1877).

Wodongia, Tepper, Tr. R. Soc. S. Australia, xix, p. 155

(1895).

Characters. Antennae longer than body. Pronotum anteriorly

parabolic, almost covering vertex of head, posteriorly very obtusely

angled. Scutellum not exposed. Tegmina and wings fully de-

veloped, at least as long as the abdomen, generally longer. Supra-

anal lamina {$) quadrate, margins not serrate, ($) triangular, apex

emarginate. Cerci long, acuminate. Femora heavily spined. Pos-

terior metatarsus about equal in length to remaining joints, biseri-

ately spined beneath, its pulvillus apical ; remaining joints of tarsus

with large pulvilli, not spined beneath.

Type of the genus : M. 'jimrginalis, Sauss.

KEY TO THE SPECIES.

1. Uniform castaneous.

2. Large species, exceeding 30 mm. in

total length M. magna, sp. n.

2'. Smaller species, less than 30 nuu. in

total length M. conrexa, Walk.

1'. Not uniform castaneous.

2. Pronotum testaceous with fuscous vittae. ]\[. cnrvigera, Wa\k.

2'. Pronotum castaneous with flavo-testa-

ceous margins.
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3. Posterior margin of pronotum not

bordered with flavo-testaceous.

4. Disc of pronotum immaculate . . M. margincdis, Sauss.

4'. Disc of pronotum with two ochr-

eous maculae M. soror, Sauss.

3'. Posterior margin of pronotum bor-

dered with flavo-testaceous.

4. Tegmina laterally margined with

flavo-testaceous M, paima, Shelf.

4'. Tegmina uniform castaneous . . M. hosei, sp. n.

Species of doubtful position 31. ixillipcdpis, Serv.

1. M. magna, sp. n.

(J and $ . Castaneous, nitid. Head sordid testaceous, vertex, a

band between the antennal sockets, a ^-shaped band at base of

clypeus, castaneous. Antennae with basal joint testaceous, remain-

der castaneous. Pronotum with sides deflexed, posteriorly truncate.

Tegmina and wings exceeding apex of abdomen. Supra-anal lamina

( (J ) quadrate, fimbriate, margins entire,
( $ ) triangular, apex widely

emarginate. Cerci very long, acuminate. Genital styles {$) very long

and slender. Coxae and front legs testaceous, mid femora rufo-

testaceous with castaneous lines, mid-tibiae and tarsi and hind legs

castaneous. Posterior metatarsus a trifle shorter than remaining

joints, its pulvillus large.

$ and $. Total length 40-41 mm. ; length of body, 34-35 mm.
;

of tegmina, 30-31 mm. ; pronotum 10'5 mm. x 15 mm.

Borneo, Sarawak {Slielford) (Oxford Mus., $ and %
types).

The species bears a close superficial resemblance to

Periplancta valida, Br., the type of which I have seen, but
can readily be distinguished by the structure of the tarsi.

2. M. convexa, Walk.

Feriplaneta convexa, Walker, Cat. Derm. Salt. Brit.

Mus., Suppl. Blatt., p. 152 (18C9).

Methana rnfesccns, Kirby, Ann. Mag. Nat. Hist., ser. 7,

xii, p. 374 (1903).

^ . Rufo-castaneous, nitid. Head rufo-castaneous or piceous
;

mouth-parts testaceous. Tegmina and wings not extending much
beyond the apex of the abdomen. Supra-anal lamina produced,

quadrate, margins entire, apex not emarginate. Sub-genital lamina

X 2
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trapezoidal, styles very long and slender. Cerci long and acuminate.

Legs rufo-castaneous.

Total length 23-24-5 mm. ; length of body 19-21 mm. ; length

of tegmina, le'&lO mm.
;
pronotum 7 mm. x 9 mm.

Queensland, Moreton Bay (British Mus., type of con-

vexa) ; New South Wales, Sydney, Home Bush ( W. W.
Froggatt), (British Mus., ty^e oi rufrsccns ; Oxford Mus.).

I have compared the types and found them identical.

Kirby gives the species identified by Brunner ix^ imllvpcdqyis,

Serv., as a synonym of r??/cscc7?-s, but in Brunner's species

the supra-anal lamina ( ^ ) is described as " profondement
decoupee," whereas in riifescens this is not the case ; this

is too important a character to be ignored.

3. M. curvigera, Walk.

Peri2)laneta curvigera, Walker, Cat. Blatt. Brit. Mus.,

p. 134 (18GS).

Queensland, Moreton Bay (British Mus., type).

4. M. marginalis, Sauss.

Pci'ijilancta marginalis, Saussure, Rev. Zool. (2), xvi,

p. 819 (1864).

Periplancta, ligata, Brunner von Wattenwyl, Nouv.
Syst. Blatt., p. 234 (1865).

" Australia" (Paris Mus., type of marginalis); Queens-
land, Port Curtis (Vienna Mus., type of ligata) ; New
South Wales, Hunter River (Oxford Mus.).

5. M. soror, Sauss.

Ferijjhmcta soror, Saussure, Rev. Zool. (2), xvi, p. 319

(1864),

Periplancta hiquadrata, Walker, Cat. Blatt. Brit. Mus.,

p. 134 (1868).

Periplaiida omdata, Walker, Cat. Derm. Salt. Brit.

Mus., Suppk Blatt., p. 152 (1869).

Wodonrjia hinata, Tepper, Tr. R. Soc. S. Australia, xix,

p. 155 (1895).

This differs from the preceding species by the greater

distance apart of the eyes, the immaculate head and the

pale legs. The colouring of the pronotum varies a good
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deal, sometimes the two maculae on the disc becoming
confluent as in Imiata.

" Australia " (Paris Mus., type of senior
; British Mus.,

type oiMquaclrata; 0\iov(\. Mus., type of oculata) ; Victoria,
Wodonga (Melbourne Mus., type of htnata).

6. M. 2Mpua, Shelf.

Methana paijua, Shelford, Mem. Soc. ent. Belg., xv,

p. 234 (1908).

British New Guinea, Astrolabe District (Genoa Mus.,

^ type ; Brussels Mus., $ type).

7. M. hosei, sp. n.

9 . Head, body and legs piceous, front coxae and a large blotch on

the posterior coxae testaceous. Pronotum sub-qiiadrate, sides strongly

deflexed, bordered all round with ochreous, the border being very

broad on the postero-lateral and posterior margins, its inner margin

sinuate. Tegmina and wings uniform castaneous, extending con-

siderably beyond the apex of the abdomen. Supra-anal lamina tri-

angular, cucullate, apex triangularly emarginate. Cerci moderate.

Total length 29 mm. ; length of body 24 mm. ; length of tegmina

23 mm.
;
pronotum 7"9 mm. x 9 mm.

Borneo, Sarawak, Baram District (C. Hose), (Oxford

Mus., type).

8. ? M. ])allipalins, Serv.

Kahcrlac jm^Ztpa/yUi's, Serville, Hist. Nat. Ins. Orth.,

p. 71 (1839).

? Periplaneta ^^cdlijKiljns, Brunner von Wattenwyl,
Nouv. Syst. Blatt., p. 238 (1865).

As the type of this species is lost, its systematic posi-

tion is quite uncertain. Brunner states (Ann. Mus. Civ.

Genova, ser. 2a xiii, p. 36 (1893) that the species as iden-

tified by him belongs to the genus Methana.

Java; Sxjmatrx (de Haan) ; Ajjstrklik (Brunner).

Genus 13. Paramethana, Shelf.

Paramethana, Shelford, Sjostedt's Kiiimandjaro-Meru
Exp., Blattodea, p. 31 (1907).

Gfiaractcrs.—Differs from Methana in the short tegmina and

wings which do not extsnd beyond the fifth abdominal tergite and
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in the discoidal pronotum. Third autennal joint nearly three times

longer than the second.

Type of the genus

—

P. rohusta, Shelf.

P. Tobusta, Shelf.

Paramethand rohusta, Shelford, I. c, p. 31, PL II, fig. 7

(1907).

German East Afeica, Lower Meru (Stockholm Mus.,

type ; Oxford Mus.).

XL Revision of the genus Gpm, Br., with a descrip-

tion OF A NEW GENUS.

The genus G>/na was formed in 1865 (Brunner, Nouv.
Syst. Blatt., p. 206) for the reception of some species

of African Blattidae that previously had been placed in

Panchlora; since that date a number of species have been
added by various authors, and as many of the species

are closely allied, cryptically coloured forms, presenting

few salient features of taxonomic importance, their identi-

fication has been attended with considerable difficulty.

Fortunately I have been able to examine and compare
nearly all the types, and ray grateful thanks are due to

Dr. H. Dohrn of Stettin, Dr. Y. Sjostedt of Stockholm,

Dr. F. Romer of Frankfort-a-M., Dr. K. Holdhaus of

Vienna, Dr. Giglio-Tos of Cagliari and Dr. M. Bedot of

Geneva for the loan of the valuable specimens in their

charge ; without this friendly co-operation a satisfactory

revision of the genus was out of the question. I have

received for determination large collections of African

Blattidae from various continental Museums, and as all

—

but especially the West African collections—are very rich

ill examples of this particular genus I am confident that I

have in my possession at present a greater amount of

material for the revision of the genus than has ever

before been gathered together. The tropics of West
Africa may be regarded as the head-quarters of the

genus, for no less than 18 out of the 28 known species

occur there ; there are 4 East African and only 2 South
African species. In my account of the Blattidae collected

by Dr. Y. Sjostedt on his Kilimandjaro-Meru expedition

1 gave my reasons for believing that the genera Tricho-

mera, Kirby, and Aijotrogia, Kirby, were based on larval

forms of Gyna and I still see no reason to modify that
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opinion. The West-African collections before me contain

quantities of examples that could be referred equally

well to either of Mr. Kirby's genera but I have never yet

seen an adult example that could be referred to them.

The erect pubescence of Trichomcra insignata persists in

many species of Gyna, and the structural differences be-

tween Trkhomera and Apotrogia on the one hand and

Gyna on the other are such as we are thoroughly familiar

with in the larvae and adults of other genera of Blattidae.

The species of Gyna can be divided into two sections

;

in one section the pronotum is smooth and nitid, rich

castaneous in colour, with ochreous margins ; in the other

section the pronotum is testaceous but the disc is occu-

pied with a piceons or castaneous lyrate marking that

under the lens presents an appearance as if it had been

chiselled out of the surface of the pronotum ; the form

and extent of the marking is very variable and presents

few characters of importance in classifying the species.

G. hyalina may be regarded as intermediate in character

between the two sections of the genus and G. capucina

in its pronotal colour and sculpture occupies an isolated

position. The distance apart of the eyes on the vertex

in the male is a character of some importance and full

use has been made of it in the following synoptical key.

Another character that can be employed, though with

caution, to separate species with lyrate markings on the

pronotum, is the presence or absence of a circular rufescent

macula on the discoidal field of the tegmina. The pos-

terior part of the pronotum and the tegmina in some
species (e. g. G. maculijjennis and G. fervida) present a

peculiar mottled appearance, which is due to the irregular

deposition of opaque testaceous pigment between the two

layers of chitin, the chitin itself being quite transparent.

De Bormans (Ann. Soc. ent. Belg., xxv, p. 21, 1881)

figures the ootheca of G. caffroruni ; from his figure and
description I believe that the ootheca is merely a mem-
branous sac and that the species of this genus are vivi-

parous or ovo-viviparous like the Epilamprinae whose place

in Africa is so largely taken by the species of Gyna. Karny
(Jenaische Denkschriften, xiii, p. 382, 1908) has sug-

gested that the ulnar rami of the wings in a species

described by him as Gyna stridulans have the power of

producing a rattling noise when the insect flies. He sees

a resemblance between this part of the wing in the cock-
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roach and the anterior lield of the wings of certain Acri-

diidae and Locustidae which he has proved to produce a

rattling noise during flight with the wings alone, neither

the legs nor the tegmiua taking any part in the operation

(Stett. Ent. Zeit. 1908, pp. 112-119). This ratthng or

rustling noise is of course to be distinguished from the

true stridulatiou produced by insects at rest. The wing-

structure of Gyna strididans { = caffrorum, Stul) is by no
means exceptional, i'or not only have the other species of

the genus a similar wing-venation but other genera present

similar features ; it would be interesting to learn from
observations in the field if any Blattidae produce a rattling

noise when Hying.

Genus Gyna, Br.

Gipia, Brunner von Wattenwyl, Nouv. Syst. Blatt.,

p. 266 (1865).

Trichomcra, Kirby, Ann. Mag. Nat. Hist., ser. 6, xviii

p. 257 (1896).

Apctrvgia, Kirby, up. cit., ser. 7, v, p. 281 (1900).

KEY TO THE SPECIES.

1. Pronotum with anterior half casta-

neous, posterior half ochreous . G. aqjiicina, Gerst.

r. Pronotum not as above.

2. Pronotum with disc castaneous,

margins fiavo-testaceous or

ochreous.

3. Tegmina fiavo-jnarginate

throughout the greater part

of their length.

4. Eyes
( ,^ ) touching or nearly

touching on vertex of head.

5. Larger (19-20 mm. in

total length) .... G. scutdli'jcra, Walk.

5'. Smaller (15 mm. in total

length) G. costalis. Walk.

4'. Eyes ( ^ ) wide apart . . . G. castanea, sp. n.

3'. Tegmina not flavo-marginate

throughout the greater part

of their length.

4. Tegmina castaneous with 4

ochreous maculae . . . G. gloriosa, Stal.
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4'. Tegmina with basal two-

fifths castaneous, re-

mainder testaceous . . . G. jocosa, Shelf.
2'. Pronotum testaceous or flavo-

testaceous with lyrate chiselled

markings on the disc.

3. Lyrate markings on disc

of pronotum obsolescent.

(Bright flavous species) . . Q. laticoda, Walk.
3'. Lyrate markings on disc of

pronotum not obsolescent.

4. Small species (not exceeding

22 mm.).

5. Eyes nearly touching on
vertex of head ...(?. ohloncja, Borg.

5'. Eyes not nearly touching

on vertex of head.

6. Frons strongly striate . G. nigrifrutis, Bol.
6'. Frons not .slrongly

striate G. perinijneyi., sp. n.
4'. Larger species.

5. Antennae bifasciated with

ochreous.

6. Mediastinal field of

tegmina opaque test-

^'^sous G. centurio, Dohrn.
6'. Mediastinal field con-

colorous with rest of

tegmina G. sculpturata, sp. n.
5'. Antennae not bifasciated

with ochreous.

6 6
6. Eyes touching or nearly

touching on vertex of

head.

7. Tegmina Avith rules-

cent macula in

centre of disc.

8. Antennae rufo-

fuscons or fuscous G. aetola, sp. n.

8'. Antennae piceous,

nitid.

9. Distance apart of

eyes on vertex
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of head greater

than thickness

of 1st antennal

joint.

10. Larger species

(30 mm. in

length) . .

10'. Smaller
species (22-

24 mm. in

length) . .

9'. Distance apart

of eyes on vertex

of head less than

thickness of 1st

antennal joint .

7'. Tegmina immaculate.

6'. Eyes wide apart on

verte.Y of head.

7. Smaller species (20

mm. in length) . .

8. Tegmina with rufes-

cent macula on

disc

8'. Tegmina without

rufescent macula

on disc . . .

7'. Larger species (30

mm. in length),

8. Tegmina with rufes-

cent macula on

disc

8'. Tegmina without

rufescent macula

on disc ....
? ?

6. Eyes close together on

vertex of head . .

6'. Eyes wide apart on

vertex of head.

7. Tegmina without rufes-

cent macula on disc.

8. Lyrate markings of

pronotum not

fused ....

G. maculipennis, Schaum.

G. kazimgulana, Gig.-Tos.

G. lurlda, Sauss.

(r. inconunoda, sp. n.

G. fervida, Sauss.

G. aesttmns, Sauss.

G. caffrorum, Stal.

G. aurivillii, Borg.

G. hyalina, sp. n.

G. incommoda, sp. n.
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8'. Lyrate markings of

pronotum fused . G. aurivillu, Borg.

7 . Teguiina with rufes-

cent macula on

disc.

8. SujDra-anal lamina

short, rounded , G. lurida, Sauss.

8'. Supra-anal lamina

produced, sub-

quadrate, sub-

bilobate.

9. Antennaj rufo-

fuscous or

fuscous. Dis-

tance apart of

eyes equals

length of 1st

antennal joint.

10. Eufescent

macula on

disc of teg-

mina large. G. fervida, Sauss.

10'. Rufescent

macula on

disc of teg-

mina small,

occasionally

absent . . G. aetata, sp. n.

9'. Antennae piceous,

nitid. Distance

apart of eyes

greater than

length of Ist

antennal joint.

10. Anterior part

of wings

heavily suf-

fused with a

dark casta-

neous . . G. caffvorum, Stal.

10'. Anterior part

of wings not

as above . G. maculipennis, Schaum
Doubtful species G. colini, Rochebr.
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1. G. cajJiicina, Gerst.

G/jna cap2ici7ia, Gerstaecker, Mitt. Ver. Neuvor-
pomm. 11. Rugcn, xiv, p. 72 (1883).

Gi/)ia maculvpcnnis, Brunner vou Watteuwyl, Nouv.
Syst. Blatt., p. 268, PJ. VI, fig. 30 (1865).

A commou and well-marked species that occurs in most
collections from West Africa. There is a variety with
the pronotum anteriorly margined with ochreons.

Kamerun (Greifswald Mus., type ; Oxford Mus. ; Berlin

Mus. ; Vienna Mus.) ; Feiinando Po (Genoa Mus.) ; Fkench
Congo (Genoa Mus.).

2. G. scutdligcra, Walk.

Pancldora scutcUir/cra, Walker, Cat. Blatt. Brit. Mus.,

p. 32 (1868).

^. Head testaceous with frous castaueous ; antennae fuscous.

Eyes almost touching on vertex. Pronotum with the disc casta-

ueous, broadly margined all round with flavo-testaceous. Tegmina

castaneous, outwardly margined almost to apex with flavo-testaceous.

Wings suffused with rufo-castaneous, ulnar vein with 10 rami, 7

being incomplete. Abdomen rufo-testaceous, supra-anal lamina

sub-quadrate, apex not emarginate, exceeded by the sub -genital

lamina which is small and furnished with 2 styles. Cerci moderate.

Legs rufo-testaceous.

Total length 19*5 mm.; length of body 15 mm.; length of

tegmina 17 mm.; pronotum 6-3 mm. x 7'5 mm.

Gambia (British Mus., type); Portuguese Guinea,
Bolama (X. Fca), (Genoa Mus.).

3. G. costalis, Walk.

Pancldora costalis, Walker, Cat. Blatt. Brit. Mus.,

p. 35 (1868).

^ . Eyes nearly touching on vertex of head. Head rufo-testaceous

;

antennae testaceous at base, remainder fuscous. Pronotum margined

broadly all round with testaceous, disc castaueous at base, apex

hyaline, outer margin testaceo-hyaline. Wings hyaline, costal

margin faintly suffused with ochreons, ulnar vein with 10 rami, 7 of

which are incomplete. Abdomen and legs flavo-testaceous. Supra-

anal lamina sub -quadrate, not surpassing the sub-genital lamina,

which is small and slightly asymmetrical.

Total length 15 mm. ; length of body 13 mm. ; length of tegmina

12 mm.; pronotum 4 mm. x 6 ram.
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"West Africa" (British Mus., type); Togo (Berlin

Mus.).

The species is to be distinguished by the broad testa-

ceous margin running all round the pronotum and by
the apical three-fifths of the tegmina being hyaline, the

castaneous colouring of the tegmina occupies the basal

two-fifths, and is produced along the marginal field towards

the apex.

4. G. castanea, sp. n.

(^. Differs from scutellkjeva and costalis by the greater distance

apart of the eyes on the vertex of the liead. Head rufo-testaceons,

vertex between the eyes, which are nearly 1 mm. apart, castaneons.

Pronotum with disc castaneous, margins broadly flavo-testaceous, at

tlie postero-lateral angles the castaneous almost reaches the outer

border of the pronotum. Tegmina dark castaneous, flavo-marginate

almost to their apex. Wings suffused with castaneous. Abdomen
and legs as in the preceding species.

Total length, 16 mm. ; length of body 14*8 mm. ; length of tegmina

14 mm. ; pronotum 5 mm. x 6 mm.

Togo, Bismarckburg (Z. ConrcuU), (Berlin Mus.).

5. Cr. gloriosa, Still.

Blatta gloriosa, Stfd, Oefv, Vet.-Akad. Forh., xii,

p. 351 (1856).

Panchlora africana, Saussure, Rev. Zool. (2), xvi,

p. 342 (1864).

Gyna africana, Saussure, Mem. Soc. Sci. Phys. Nat.

'Geneve, XX, p. 275 (1860).

Gyna, pomposa, Brunner von Wattenwyl, Nouv. Syst.

'Blatt., p. 269 (1865).

A common species ranging from Sierra Leone to the

Congo.

6. G.jocosa, Shelf.

Gyna jocosa, Shelford, Mem. Soc. ent. Belg,, xv, p. 234
(1908).

Congo Free State (Brussels Mus., type ; British Mus,).

7. G. laticosta, Walk.

Panclilora laticosta. Walker, Cat. Blatt. Brit. Mus., p.

33 (1868).
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Gyna. buchholzi, Gerstaecker, Mitt. Ver. Neuvorpomm
\. Rilgen, xiv, p. 72 (1883).

? Apotroqia avgolco)S'is, Kirby, Ann. Mag. Nat. Hist., ser.

7, V, p. 281 (1900) ; Distant's Ins. Transvaal, p. 21,

PI. I, fig. 11 (1900).

A handsome species, readily distinguished by the obso-

lescent markings on the pronotnm and by its primrose-

yellow colour.

Kamerun (Greifswald Mus., type of hiichholzi ; Oxford

Mus. ; Berlin Mus. ; coll. Bolivar) ; Fernando Po (Greifs-

wakl Mus.) ; ANGOLA (British Mus., type of laticosta).

8. G. oblonga, Borg.

Gyiut ohloiir/a, Borg, Bih. Svonsk. Vet.-Akad. Handl.,

xxviii, Aid. 4, No. 10, p. 21, PI. II, fig. 1 (1902).

The form and extent of the markings on the prouotum
varies considerably ; a reliable character is presented by
the oblique fascia at the apex of the tegmina, which is

present in all the specimens of both sexes that I have seen.

Kamerun (Stockholm Mus., type ; Oxford Mus. ; Berlin

Mus. ; coll. Bolivar).

9. G. nigrifrons, Bol.

Gyna nigrifrons, Bolivar, J. Sci. Lisboa (2) i, p. 77

^1889).

Benguella (Lisbon Mus., type); Loanda (coll. Bolivar).

10. G. peringueyi, sp. n.

^ . Testaceous. Eyes on vertex 1 mm. apart. Vertex and frons

not striate. Four stripes on the vertex, the vertex hetween the eyes,

a macula between the antennal sockets, two spots on the clypeus,

castaneous ; antennae castaneous at base, remainder fuscous. Pro-

notum faintly striate posteriorly, lyrate markings clearly defined.

Tegmina mottled with testaceous, no rufescent macula on disc, a

piceous spot between radial and mediastinal veins. Wings slightly

infuscated, ulnar vein with 11 rami, 7 being incomplete. Abdomen

testaceous mottled with castaneous ; supra-anal and sub-genital

laminae of usual shape. Legs pale testaceous, posterior metatarsi

elongate.

Total length 20 mm. ; length of Ijody 17 mm. ; length of tegmina

18 mm.
;
pronotum 5*1 mm. x G*8 mm.

Benguella (Cape Tuwn Mus., type).
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11. G. centitrio, Dohrn.

Gyna centurio, Dohrn, Stettin Ent. Zeit., xlix, p. 129

(1888).

A very distinct species on account of the opaque testa-

ceous or flavous macula in the mediastinal field of the

tegmina.

Kamerun (Stettin Mus., type ; Oxford Mus.).

12. G. sculpturata, sp. n.

(J. Testaceous, tlie pigment evenly distributed. Eyes almost

touching on vertex ; a castaneous band between the ocelli. Antennae

piceous, 4-6 joints beyond the middle and 4 joints immediatelj^

before the apex ochreous. Pronotum more strongly produced

posteriorly than usual, the process transversely striate, its apex and

border very narrowly piceous, disc with the usual lyrate marking.

Tegmina rather narrow, with variable jiiceous mottlings in the anal

field and at the apex, usually a piceous macula in the middle of the

disc, a line along the mediastinal vein at base and the anal vein

piceous, mediastinal area and costal margin beneath castaneous.

Wings hyaline, with the marginal field flavid, becoming castaneous

at apex, ulnar vein with 12 rami, 7 being incomplete. Abdomen
above and beneath and the legs flavo-testaceous. Supra-anal lamina

sub -bilobate, considerably exceeding the sub-genital lamina which is

small and asymmetrical, styles slender. Cerci small, 11 -jointed.

5 , Similar, but much larger. Tegmina unicolorous, abdomen
beneath and legs rufo-castaneous. Distance of eyes apart rather less

than length of 1st antennal joint. Supra-anal lamina bilobed, ex-

ceeding the sub-genital lamina which is ample, produced, with sinuate

margins.

(J. Total length 26 mm.; length of body 19 mm. ; length of

tegmina 19 mm.
;
pronotum 6-2 mm. x 7"6 mm.

$ . Total length 39 mm. ; length of body 33 mm. ; length of

tegmina 33 mm.
;
pronotum 12 mm. x 13 mm.

Kamerun (Berlin Mus., $ type ; Deutsches Entom. Nat.
Mus. ; coll. Bolivar) ; Benin (Oxford Mus., $ type) ; Togo
(Berlin Mus.).

13. G. aetola, sp. n.

(J . Eyes touching on vertex of head. Frons castaneous and con-

cave, vertex striate ; antennae castaneous at base, remainder fuscous.

Pronotum striate posteriorly and anteriorly, with the usual lyrate

marking on disc. Tegmina rufo-testaceous, mottled, a piceous spot
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between the mediastinal and radial veins, a rufescent macula on the

disc. Wings witli marginal field flavous, ulnar vein with 11 rami, 7

being incomplete. Abdomen rufo-testaceous ; supra-anal lamina

sub-quadrate, apex distinctly emarginate, sub-genital lamina of usual

shape. Legs concolorous with abdomen, posterior metatarsi moder-

ately elongate.

^ . Differs only in the greater distance apart of the eyes, larger

size, sub-bilobate supra-anal lamina and ample, semi-orbicular sub-

genital lamina.

$. Total length 25-26 mm. ; length of body 20-22 mm. ; length of

tegmina 19-22 mm. ;
pronotum 6-1 mm. x 8 mm.

9. Total length 30 mm.; length of body 28 mm. ; length of

tegmina 25 "5 mm.; pronotum 10 mm. x 11 "8 mm.

French Guinea, Kouroussa (Oxford Mas., ^ type ; Paris

Mus.); Portuguese Guinea, Bolama (Z. Fca), (Genoa
Mus.), ^ type.

This is a species tliat hitherto I have referred to G.

aest'itans, Sauss., but on examining the type of that species

I had that it is different from the French and Portuguese
Guinea examples here described.

14. G. maculi2)ennis, Schaum.

Panchlora maculipennis, Schaum, Ber. Akad. Berlin,

1853, p. 776 ; Peters, Reise Mossamb., Zool. v, p.

109, PI. VII, fig. 1 (1862).

Gipia vetula, Brunner von Wattenwy], Nouv. Syst.
'

Blatt., p. 267 (1865).

Distinguished by the piceous antennae, the tegmina
mottled with testaceous and the contiguous eyes in the

male.

German East Africa (Vienna Mus., type of vetula
;

Berlin Mus. ; Stockholm Mus.) ; Mozambique (Berlin

Mus., type of waculiifeanis) ; Rhodesia (Oxford Mus.).

15. G. kazungulana, Gig.-Tos.

Gyna hazitngtdana, Giglio-Tos, Boll. Mus. Torino

xxii, No. 563, p. 3 (1907).

This is little more than a local race of the preceding

species, it is smaller in size but otherwise scarcely differs.

The type specimen has the pronotum heavily suffused

with castaneous, but this is not the case in an example
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from Kiliinandjaro which I am unable otherwise to dis-

tinguish from the type.

Upper Zambesi, Kazungulu (Turin Mus., type) ; Kili-

mandjaro (Buda-Pesth Mus.).

16. G. lurida, Sauss.

Gyna lurida, Saussure, Abh. Senckenb. Gcs., xxi,

p. 581 (1899).

The female is to be distinguished from that of maculi-
2}cnnis by the different form of the supra-anal lamina.

Zanzibar (Senckenberg Mus., types ; Vienna Mus.).

The last three species are so closely allied, that the

following tabulation of the differences between the males
will help towards their identification.
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Margins of pronotum beneath and mediastinal area of tegmina

beneath bright rufo-castaneous. Abdomen and legs rufo -testaceous.

Supra-anal lamina sub-quadrate, apex slightly emarginate, barely

exceeded by the sub-genital lamina which is asymmetrical and

furnished with two styles.

5 . Similar bnt rather darker in colour, distance of eyes apart

rather greater than length of 1st antennal joint. Antennae piceous,

castaneous at base. Posterior part of pronotum concolorous with

anterior part. Tegmina broader, their outer margin very sinuate.

Wings with anterior part suffused with rufo-castaneous.

$. Total length 22 mm. ; length of body 16 mm. ; length of

tegmina 20 mm.
;
pronotum 6'8 mm. x 8 mm.

$ . Total length 28 mm. ; length of body 21 mm. ; length of

tegmina 25 mm.
;
pronotixm 8*5 mm. x 10'9 mm.

SOMALILAND, Brava (Genoa Mus., types $ and $);
German E. Africa, Lake Jipe, Katona (Budapest Mus.).

The species is perhaps most nearly related to G. lati-

costa, Walk., but is distinguished by the well-defined

lyrate markings on the pronotum. The specimen from

Katona is rather larger than the type $ , but otherwise is

identical.

18. G. fcrvida, Sanss.

FancJdora fervida, Saussure, Rev. Zool. (2) xvi, p. 341

(1864).

Panchlora lata, Walker, Cat. Blatt. Brit. Mus., p. 31

(18G8).

Panchlora spurcata, Walker, op. cit., p. 34 (1868).

? Trichomera insiqnata, Kirby, Ann. Mag. Nat. Hist.,

ser. 6, xviii, p. 257, Pi. XII, f. 5 (1896).

^ . Testaceous. Distance apart of eyes on vertex of head equal to

length of 1st antennal joint ; frons with castaneous macula ; neither

vertex nor frons striate. Antennae rufo-fuscous, basal third rufo-

testaceous. Pronotum with clearly defined lyrate marking. Teg-

mina rather broad, mottled with testaceous, a macula on disc and a

curved fascia at apex, rufescent ; the piceous spot between radial and

mediastinal veins obsolescent or absent. Wings hyaline, the marg-

inal field flavo-testaceous, ulnar vein with 10 rami, 7 being incom-

plete. Abdomen and legs rufo-testaceous ; supra-anal lamina sub-

quadrate, apex not emarginate, barely surpassing the sub-genital

plate which is small and slightly asymmetrical. Tarsi rather short.

$ . Similar, but eyes a little farther apart ; tegmina broader
;



Mr. R. Shelford's Studies of the Blattidae. 323

anterior part of wings suffused with castaneous, ulnar vein with 11

rami ; supra-anal lamina sub-bilobate ; sub-genital lamina semi-

orbicular, ample.

^. Total length 20 mm.; length of body 17 mm. ; length of

tegmina 16 mm.
;
pronotuin 6 mm. x 8 mm.

5 . Total length 27 mm. ; length of body 24 mm. ; length of

tegmina 22 mm.
;
pronotum 8'5 mm. x 10 mm.

Senegambia (Paris Mus., type of fervida); Gambia
(British Mus., type of lata) ; Togo (Berlin Mus.) ; Benin
(Oxford Mus.)

; Gaboon (British Mus., type of s/mrca^^rt);

Congo Free State (Brussels Mus.).

19. G. aestuans, Sauss.

Panchlora aestuans, Saussure, Mem. Soc. Sci. Phys.
Nat. Geneve, xvii, p. 159, PI. I, f. 20 (1864).

$ . Diflfers from fervidu by the smaller distance apart of the eyes,

the strongly striate vertex, the more heavily marked frons, the

piceous antennae, the concolorous tegmina without macula or fascia,

the supra-anal lamina with slightly emarginate apex.

Length of body 17 "3 mm. ; length of tegmina 20 mm.; pronotum

7 mm. X 9 mm.

Senegal (Geneva Mus., type).

20. G. caffrorum, Stal.

Panchloo'a caffrorum, Stal, Oefv. Vet.-Akail. Forh. xiii,

p. 167 (1856).

EpilamiJra conspicua, Walker, Cat. Blatt. Brit. Mus.,

p. 67 (1868).

Panchlora scripta, Walker, op. cit., p. 183 (1868).

Gynafervida, Bormans, Ann. Soc. ent. Belg., xxv, p. 21,

PI. I, f. B. (1881).

Gyna stridulans, Karny, Denkschr. med.-nat. Ges.

Jena, xiii, p. 382, PI. XXI, f. 28, PI. XXII, ff. 29-32
(1908).

To be distinguished from G. maculipennis by the eyes
being nearly 1 mm, apart in the ^ ; the vertex is striate

and the pronotum is usually heavily marked. Dr. Karny
has kindly compared a specimen of caffrorum with his

species and informs me that they are practically identical.

Natal (Stockholm Mus., type of caffrorum) ;
" South
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Africa" (British Mus., type of scripta ; Oxford Mus., Bo7'-

mans example)', Lake N'gami {Castelnau), {Qxitish Mus.,

type of consjncua ; Oxford Mus.) ; S.W. Africa, Amboland
(G. ScU7iz), (Senckenberg Mus.) ; German S.W. Africa,

Otjosondu (Berlin Mus., type ot stridulans).

21. G. aiirivillii, Borg.

Gyna cmrivillii, Borg, Bib. Svensk. Vet.-Akad.

'Handl, xxviii, Afd. 4, No. 10, p. 20, W. II, f. 5 (1902).

This is very close to the preceding species, but the eyes in the

(J are closer together and in both sexes the tegmina have no

rufescent macula on the disc of the tegmina, there is however a

consj^icuous piceous spot l^etween the radial and mediastinal veins

which is reduced or absent in caffronmi. The fusing of the lyrate

markings on the vertex is a variable character.

$. Total length 27 mm.; length of body 23 mm.; length of

tegmina 24 mm.
;
pronotum 8-4 mm. x 9"4 mm.

Kamerun (Stockholm Mus., type ; Berlin Mus.).

22. G. hyalina, sp. n.

2 . Clear testaceo-hyalino, head and antennae, abdomen and legs

rufo-castaneous. Eyes close together on vertex (less than 1 mm.
apart). Pronotum anteriorly and posteriorly faintly striate, lyrate

markings on disc castaneous and fused together. Tegmina moder-

ately broad, immaculate, mediastinal field at base, mediastinal and

anal veins castaneous. Wings with costal margin suffused with

flavid, ulnar vein with 17 rami, 11 being incomplete. Supra-anal

lamina deeply bilobate, sub-genital lamina of the usual form.

Formula of apical spines of the femora, f , J, \ ; no genicular spine

on front femora.

Total length 24 mm. ; length of body 17*8 mm.*; length of

tegmina 20 mm. ;
pronotum 6'9 mm. x 8 mm.

Congo Free State, Iringui (Musee du Congo); Vic-

toria Nyanza, Bugala, Sesse Archipelago {E. Bayon),

(Genoa Mus.).

Readily distinguished by the peculiar hyaline appear-

ance of the pronotum and tegmina ; also by the approxi-

mation of the eyes, an unusual feature in the females of

this grenus.
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23. G. colini, Rochebr,

Gyna colini, Rochebr a ne, Bull. soc. philomath., ser. 7,

vii, p. 176 (1883).

The description is useless for purposes of identification,

and I cannot obtain the type.

Senegambia.

Genus Pseudogyna, nov.

Allied to Gy)ia, Br., but differs as follows :—pronotum posteriorly

less strongly produced ; tegmina and wings not exceeding apex of

abdomen ; cerci very sliort and obscurely articulated
;

posterior

metatarsus very long, considerably exceeding the succeeding joints,

biseriately spined beneath.

The genus is intermediate between Gyna and Phena-
cisma.

P. intermedia, sp. n.

$ . Head piceous, genae and mouth -parts testaceous. Eyes rather

wide apart. Pronotum testaceous with a discoidal piceous lyrate

marking, posteriorly produced but much less so than in Oyna and

Phenacisma. Tegmina not quite extending to apex of abdomen,

castaneous, mediastinal field testaceous, venation well marked,

mediastinal vein piceous. Wings of equal length with tegmina,

anterior part semi-coriaceous, posterior part slightly reduced, ulnar

vein ramose. Abdomen mottled with testaceous and piceous ; supra-

anal lamina quadrate, apex emarginate ; sub-genital lamina semi-

orbicular, ample. Legs castaneous.

Length 25 mm. ; length of tegmina 19'5 mm.
; pronotum 7'1 mm.

X 10 mm.

N.E. Rhodesia, Hills near Fort Jameson, 4,000-5,000 ft.

{8. A. Neave), (Oxford Mus.).

In colouring the species is very like the next.

Genus Phenacisma, Karsch.

Phenacisma semialata, sp. n, (PI. IX, fig. 38.)

9 Allied to P. peltata, Karsch, but smaller and less convex,

tegmina coriaceous not semi-corneous, more rounded at apex, anal

vein well marked, wings larger. Head piceous, a band between the
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eyes and the moutli-parts rufo-testaceous. Eyes rather wide apart.

Antennae piceous. Pronotiim as in peltata, butdiscoidal lyrate mark-

ing larger. Tegmina suffused with castaneous, not extending beyond

apex of abdomen. Wings much reduced, coriaceous, veins thickened,

ulnar vein with 12 rami, vena dividens giving off transverse venules,

posterior part of wing not folding in fan-like manner. Abdomen
testaceous, mottled with fuscous, supra-anal lamina quadrate, apex

slightly emarginate. Cerci very short, sub-genital lamina semi-

orbicular, ample. Coxae testaceous, legs castaneous, posteriort arsi

as in P. 'peltata.

Length 23 mm. ; length of tegmina 19 mm. ; length of wings

10 mm.
;
pronotum 8 mm. x ir2 mm.

N.E. Rhodesia, E. Loangwa district, Petauke 2,400 ft.

(>S'. A. Neave), (Oxford Mus.).

\n P. peltata, Karsch, the wings are reduced to minute
corneous scales from which the venation has disappeared,

these scales represent only the anterior parts of the

wings ; semialata in its wing-structure is a connecting

link between Pseudogyna and 'peltida.

The genus Gynopcltis, Gerst. (sub.-fam. Perisphaeriinae)

in the male sex is very like Gyna, Br., but may be dis-

tinguished by the shortly produced, trigonal supra-anal

lamina, exceeded by the sub-genital lamina and by a

hooked lappet, which is the left posterior angle of the 8tli

abdominal sternite, projecting from beneath the 7th

abdominal sternite on the left side ; there is only one style

and this is minute. In G. cryptospilo, Wlk. \_=^iyicta, Gerst.]

the front femora have four or five spines on the anterior

margin beneath. The females of the genus are entirely

apterous.

The following species appears to be new :

—

Gynopeltis neavei, sp. n. (PI. IX, fig. 39.)

(J Testaceous ; head with vertex and an irregular band between

the ocelli castaneous. Eyes '75 mm. apart ; antennae piceous. Pro-

notum with a lyrate piceous marking on the disc as in the genus

Gyna. Tegmina testaceous, rather narrow, outer margin sinuate, a

line at base of mediastinal vein and the anal vein piceous, disc

indistinctly suffused with castaneous, the part of the right tegmen

overlapped by the left, castaneous. Wings with anterior part

suffused with flavid, ulnar vein with 12 rami, 7 being incomplete.

Abdomen above rufo-testaceous, beneath testaceous. Cerci rather



Mr. R. Shelford's Shidies of the Blattidae. 327

stout, incurved. Legs testaceous, piceous above, front femora
unarmed on anterior margin beneath.

Total length 27 mm.
; length of body 22 mm. ; length of tegmina

24 mm.
; pronotum 6-2 mm. x 8mm.

N.E. Rhodesia, East Loangwa district, Petauke 2,400 ft
{S. A. Ncave), (Oxford Mus.).

Explanation of Plates VII-IX.

{See Explanation facing the Platep.

June 4, 1909.
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V. Birds as a Factor in the Prochtction of Mimetic
Bescmhlances among Butterjiies. By Gur A. K.
Marshall, F.Z.S.

[Read March 3id, 1909.]

The question whether birds do, or do not, prey upon
butterflies to any appreciable extent is one which has

from time to time engaged the attention of Entomologists

for some years past. For it has been contended that the

validity of the theories of mimicry enunciated by H. W.
Bates and Fritz Mliller, as applied to butterflies, must
largely depend upon the production of adequate evidence

to show that these insects are liable to habitual attacks

upon the part of birds. Nor is it possible to deny the

reasonableness of such a contention, as soon as we en-

deavour to reconstruct mentally the processes which must
have been at work if those theories be true.

Defences of Butterflies.

In their imago state butterflies appear to be among the

most defenceless of insects, for their comparatively large

size and diurnal habits render them more or less con-

spicuous objects when on the wing, even though their

actual colouring may be dull and obscure. They have,

however, three principal lines of defence : (1) rapid or

tortuous flight
; (2) procryptic under-side coloration,

combined with the appropriate instincts for seeking con-

cealment; and (3) the possession of nauseous qualities

rendering them distasteful to a large proportion of their

enemies.

The existence of these latter qualities has now been

experimentally proved beyond the possibility of cavil, and
we are probably justified in assuming that they occur in

all species of Danainae, Ithomiinae, Heliconinae, and
Acraeinae. They have also been shown to exist in certain

isolated genera of Nymphalinae, Lipteninae, Pierinae,

and Papilioninae ; but there does not appear to be any
real justification for the speculative assumption that they

are of general occurrence in these and other subfamilies.

TRANS. ENT. SOC. LOND. ] 909.—PART IIL (SEPT.) Z
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Wherever undoubted distastefulness has been demon-
strated by experiment, we find that the species are

invariably characterised by a slow, sailing or laboured

flight ; moreover they do not (except in a very few
instances) exhibit any procryptic coloration on the under-
surface. Thus the acquisition of nnpalatability, which is

probably a more specialised form of defence, leads to a
partial or complete abandonment of the other two
methods. Tijis is only what we should anticipate in

accordance with Wallace's law of warning coloration.

For distastefulness loses a great part of its protective

value unless accompanied by coloration or habits which
make for conspicuousness and thus advertise the un-

pleasant qualities of the insect.

But the diminution of activity in flight can have
significance only in relation to winged enemies ; that is

to say, either birds or predaceous insects. Of the latter

the only ones of general occurrence which are known to

attack butterflies are Asilid flies, wasps and dragonflies.

With regard to Asilidae, Professor Poulton has clearly

shown in his admirable paper on predaceous insects

(Trans. Ent. Soc. Lond., 1906, p. 363) that these flies are

apparently indiscriminate in their attacks on other in-

sects and do not appear to be deterred by any nauseous
qualities. There seems to be a certain amount of evidence

to show that the same is true of wasps, including Belt's

record of the wasp which stocked its nest with Heliconii
;

and probably this applies to dragonflies also, though there

is very little evidence at present as to the nature of their

food (cf. Poulton, I. c. p. 399). But conspicuous colouring

and slow movements can be of no utility against enemies
which devour with equal avidity both nauseous and
normal forms ; indeed, rather the reverse. It is therefore

difficult to avoid the conclusion that the modification of

flight which is so constantly correlated with nnpalatability

in butterflies must have a particular signiflcance in regard

to the attacks of birds.

The Influence of Lizaeds on Mimicry.

That certain species of lizards will in a wild state eat

butterflies is well established, and it has often been
suggested that these reptiles play a considerable part in

the production of butterfly mimicry. Yet the evidence



Production of Mimetic BesemUances among Buttcrjiies. 331

in this direction does not seem to be altogether satisfactory

as it stands at present. In South Africa, at all events,

the vast majority of lizards live only on the ground or

among rocks, and personally I have never met with any
truly arboreal species. Yet it is among the tree-frequenting

butterflies that warning colours and mimicry find their

highest development ; nor can I call to mind any un-
doubtedly mimetic butterfly which normally settles on
rocks or on the ground, with the exception of a few species

such as Atcrica gcilene or Papilio echerioides, which only

frequent dense forests—localities in which ground lizards

are, so far as my own experience goes, conspicuous by
their entire absence. Indeed, the habits of the South
African Danaines and their many mimics are such as to

render it antecedently improbable that they are normally

liable to be preyed upon by lizards. It is possible that the

conditions are quite different in other tropical countries,

but the question does not appear to have been investigated

from this point of view, and further observations are to

be desired.

Objections to the View that Birds attack
Butterflies.

It is now about twelve years ago that this question was
discussed at some length at a meeting of this Society

(Proc. Ent. Soc, 1897, pp. xiii-xxvi) as the outcome of an
interesting paper by Dr. Dixey on the subject of mimetic
attraction. Judging by the views advanced during this

discussion, as well as those published by other observers, it

would appear that a considerable majority of entomologists

are of opinion that on the whole butterflies suffer but little

from the attacks of birds.

The supporters of these adverse views who are most
usually cited in criticisms directed against the theories of

mimicry are Scudder (whose experience is confined to

N. America), Packard (N. America), Pryer (Japan and
Borneo), Piepers (Java) and Skertchley (Borneo). But in

regard to Scudder it must be noted that, though he has

seen but few cases of birds pursuing butterflies in N.
America, yet he readily admits that such occurrences are

probably much more frequent in tropical countries (Butterfl.

of Eastern U.S., II, p. 1612). Similar negative evidence

has more recently been put forward by Sir George Hampson,
z 2
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from India (Proc. Ent. Soc, 1897, p. xxxviii) ; Commander
J. J. Walker and Col. Yerbur}' (I.e. p. xxxix); J. C.

Kershaw, from S. China (Trans. Ent. Soc., 1905, p. 6);

Paul Hahnel, from Tropical S. America ("Iris," 1890, pp.

310-321) ; while Packard has quoted the opinions of a

number of his North American correspondents to the same
effect, and has generally reviewed the whole subject in a

sense adverse to the theory of mimicry in a very able paper

entitled " Origin of Markings of Organisms " (Proc. Amer.
Phil. Soc, 1904, pp. 393-450), a paper which has been

excellently criticised in our Proceedings for 1906 (p. xxxvii)

by Eltringham.

The evidence adduced by these authors is necessarily of

a purely negative character, being always to the effect that

each of them has collected or observed butterflies for a

shorter or longer period and yet has not seen any, or at

most very few, cases of birds eating butterflies. In dealing

with the theories of mimicry most of them are content

with a purely destructive criticism, and make no attempt

to explain the mass of facts which has now been ac-

cumulated by Professor Poulton and his correspondents.

Others, such as Hahnel, Skertchley, Eimer, etc., have
attempted to suggest alternative theories to explain these

striking phenomena. Unfortunately some of the critics

have not even taken the trouble to grasp the i-eal nature

of the suggestions which they criticise (this is especially

true of Fritz Miiller's views) ; and while they unite in

condemning the theories of mimicry on the ground that

they involve too many assumptions for which there is no
experimental evidence, it is noticeable that this criticism

applies with even greater force to their own hypotheses,

quite apart from the far graver objections which may be

raised against all of them. The vague suggestion that

mimetic resemblances are all due to the direct action of a
similar environment furnishes an excellent example of the

ill-digested and wholly inadequate conceptions which pass

current among many entomologists who have not made
themselves acquainted with the mere rudiments of the

subject. But it is not my purpose to discuss these

questions here. For in the first place, I am by no means
prepared to accept the fundamental assumption which
underlies all these alternative interpretations, namely, that

at the present time the influence of birds upon butterfly

coloration is a negligible quality ; and secondly, because
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the grave difficulties in the way of accepting any ex-

planation of mimetic resemblances other than Natural
Selection have already been very clearly set forth in an
admirable paper by Professor Poulton (JcAirn. Linn. Soc.

Zool., xxvi, pp. 558-612), which has been recently repro-

duced in his book "Essays on Evolution," and which it would
be well for any would-be critics of the theory of mimicry
to "read, mark, learn and inwardly digest" before jDutting

pen to paper.

But to revert to the question of birds, it is clear that

the above negative statements have been generally accepted

without proper consideration. When a naturalist who has
spent some time in the tropics expresses a decided opinion

to the effect that birds do not normally eat butterflies,

because he has never observed them doing so, it is in-

cumbent upon us, before accepting his evidence as having
any real scientific value, to satisfy ourselves that he has
made a systematic and thorough investigation of the

subject, and that his views are not based merely on casual

and inadequate observations. For in a matter of this

kind there is grave danger that absence of evidence may
be due simply to lack of observation. If a collector main-
tains that birds do not eat butterflies, we are justified in

asking him for a full list of the other insects which he has

seen captured by birds. And I venture to think that a
closer inquiry of this kind would reveal the fact that

most of the negative evidence which has been brought up
against the Selectionist interpretation of mimicry is really

of little worth.

Some Reasons for the Paucity of Evidence.

There can be no question that the published records of

birds attacking butterflies are limited in number, though
perhaps more numerous than generally supposed. If then
we believe that such attacks are really of comparatively

frequent occurrence in certain regions, how are we to

account for the fact that so few observations have been
recorded ? Certain aspects of this question were dealt

with by Mr. Trimen in his Presidential Address to this

Society in 1897 (Proc. Ent. Soc, p. Ixxxix), when he said:
" I am persuaded that . . . the dearth of evidence is due
to the neglect of well-directed and sustained observation.

Little can be gained by merely noting such cases as
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happen to force themselves on the collector's attention
;

the collector must resolutely set himself to search out and

keep watch upon Avhat really takes place. Seeing that

there is no record of any naturalist's having seriously taken

up the investigation of this matter in the field, I think

that very much positive evidence could hardly be ex-

pected, and that what has been published goes far in the

direction of proving that birds must still be reckoned

among the principal enemies of butterflies," We must
likewise bear in mind that ex hypothcsi we may expect the

attacks of birds to be comparatively infrequent in all

those places where mimetic resemblances among butter-

flies are rare or absent. It is in the region of tropical

forests, where both birds and insects are plentiful, tliat

this phenomenon attains its greatest frequency and its

highest perfection ; but it is precisely in such localities

that adequate observations are most lacking. The few

entomologists who visit these favoured spots are, not

unnaturally, too much preoccupied in the task of mere
collecting to be able to devote themselves to long and

possibly tedious observations of this kind. And only

those who have actually tried it can realise how much
time and patience is requisite to obtain even small results,

unless the conditions for observation are very exceptionally

favourable. Still there can be little doubt that in suitable

localities even the busiest collector might add at least a

few crumbs to our store of knowledge if he would but keep

his eyes open for such occurrences and carefully note the

details at the time. In this connection I may quote the

remarks of that excellent observer. Dr. Franz Doflein, of

the Munich University, who, in his interesting book on his

travels in the East, has made some valuable contribu-

tions to the present subject (" Ostasienfahrt," 1906, pp.

440-446). He there says :
" From the observations which

I made in the jungles of Ceylon it is quite incom-

prehensible to me how naturalists who have spent years

and tens of years in the tropics can deny this fact [that

butterflies are frequently attacked by birds]. I can

only suppose that during their wanderings they pay no

special attention to such occurrences, so that when on their

return they take part in theoretical discussions, they

search their memories and their note-books in vain for

records of such observations."

As an instance of the manner in which such facts
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may be easily overlooked, I may refer to the case of the
kestrel in England. I have searched in vain through
many books on British Ornithology for any record that
this bird eats butterflies; nor is it even mentioned in
Naumann's " Vogel Deutschlands " (1822), which contains
much more information of this kind than most modern
works. Yet in the "Entomologist" for 1903 (p. 68)
there is a most interesting account by Mr. Parkinson
Curtis of the behaviour of a kestrel which he observed
for some hours on the Ballard Down, near Swanage.
The bird was seen to stoop on several occasions at

something on the ground, but always rose again without
carrying off anything. Most entomologists would have
troubled themselves no further about the matter, but,

fortunately, Mr. Curtis was prompted to make a closer

investigation, and by carefully stalking the bird he found
that it was pouncing upon butterflies which it tore to

pieces on the ground. In the course of an hour he
counted about thirty-six specimens which were captured in
this manner, and the bird was observed to continue the
pursuit for at least five hours. Nor is this merely an
isolated case, for Mr. Curtis has confirmed his observation

in every succeeding summer; moreover we have the
evidence of Mr. Colthrup that he has seen the kestrel

feeding on Folyommatus corydon (see p. 352) in 1906 and
1907 on Beachy Head. It is therefore probable that
further enquiry will show this to be quite a usual habit
of the kestrel which has hitherto been overlooked ; and
it seems quite conceivable that dozens of entomologists
may have collected on Beachy Head and Ballard Down
and have remained in ignorance of the destruction of
butterfly life which may have been going on in their very
presence. Again I can find no record of butterflies being
eaten by the Garden Warbler {Sylvia hortensis), with the
exception of the one published by Professor Kennel (see

p. 344), who observed a pair which fed their young almost
exclusively on butterflies all day long. It would be
unreasonable to suppose that this must be an abnormal
case ; it seems far more likely that this Warbler does
often capture butterflies, but that naturalists have failed to

observe the fact, or else failed to record their observa-

tions. A final instance may be referred to, namely, the
Pigmy Falcons {Mio^ohierax) of the East. My lamented
friend, the late Col. C. T. Bingham, who lived for many
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years in Burma, where these bmls are not uncommon, only

once observed a butterfly to be seized by one of them. It

might be argued that if so admirable and skilled an

observer, in the course of a long experience, saw this

happen only on a single occasion, the pursuit of butterflies

must be an unusual habit with these birds. But for-

tunately, we have some indirect evidence on this point

which aptly illustrates how extremely misleading such an

argument may be. These hawks nest in holes in trees, the

bottom of the hole being lined with a thick pad composed

chiefly of insect remains mixed with rotten wood. Now
three different observers have found nests in which this pad

consisted largely, or even principally, of butterflies' wings,

thus rendering it extremely probable that the Falconets do

prey upon these insects to a very considerable extent.

But if records of birds taking butterflies are scarce, it

must be borne in mind that the same thing applies to

almost all orders of insects. For example, although

Coleoptera are very largely eaten by birds, yet it must be

admitted that our knowledge of that fact is not really based

on direct observation of capture, but is derived from an

examination of the contents of birds' stomachs ; and it is

probable that the number of authentic records of capture

would be even less in the case of beetles than in butterflies.

If it be urged that the small size of most Coleoptera renders

their recognition difficult under such conditions, let us turn

to the dragonflies, which aff"ord a very fair parallel to butter-

flies, so far as size and habits are concerned. Here again

my examination of the literature of the subject shows that

the observed cases of capture, or even pursuit, are ex-

tremely few ; and personally, during fifteen years of field

experience in South Africa I cannot recollect to have ever

seen a bird pursue a dragonfly. But I am by no means
prepared to assume from these facts that birds never, or

very rarely, attack dragonflies ; rather do I believe that

this dearth of evidence is simply due, as it certainly is in

my case, to the fact that no attention has been paid to this

line of inquiry. This belief is borne out by the know-
ledge that where birds' stomachs have been critically

examined the occurrence of dragonflies has been noted in

quite a number of cases. An exhaustive examination of the

insect remains found in the stomachs of wild birds, must,

in most cases, afford the only satisfactory testimony as

to what constitutes their normal food ; but no such in-
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vestigation has ever been undertaken in those tropical

regions where mimicry among butterflies is most prevalent,

and where we should therefore expect to find the greatest

destruction by birds. Moreover, this line of inquiry is un-
fortunately much less satisfactory in the case of butterflies

than in most other insects, owing to the fact that birds so

frequently snip off" the wings before eating them, thus
rendering their recognition almost impossible ; and there

can be little doubt that the presence of butterflies in birds'

stomachs must have been overlooked through this cause.

Thus it is rather to ornithologists that we must look for

any material addition to our knowledge of this subject

;

and an attempt to carefully identify the food brought to

their young by insectivorous birds would probably yield

much valuable information.

Enough has now been said to show that the assumption
that birds seldom attack butterflies is certainly premature

;

and for my part, I am convinced that when the subject

has been more fully and systematically investigated that

assumption will prove to be entirely unfounded.
We may now turn to the list of available records. So

far as concerns those already published, I believe it to be
fairly complete, though a certain number must inevitably

have escaped my attention. For the remainder I have
to offer my hearty thanks to the following friends and
correspondents, who have very kindly furnished me with
a number of valuable unpublished observations : Mr.
Parkinson Curtis, Professor C. B. Davenport, Dr. F. A.
Dixey, Dr. F. Doflein, Mr. C. H. B. Grant, Colonel N.
Manders, Mr. S. A. Neave, Father O'Neil, Professor E. B.

Poulton, Mr. R. Shelford, Mr. C. F. M. Swynnerton and
Professor August Weismann.
The number of Observations is unfortunately still too

small to justify any broad generalisations from the results

shown, but a few salient points may be noted.

The paucity of records in the case of Lycaenidae and
Hesperiidae is probably due to the comparatively small
size of these insects, which would thus render them
difficult to identify under such conditions. The great
majority of the evidence is furnished by the Nymphalinae
and Pierinae, and of these the latter subfamily is always
easily first. This is in accordance with Bates' experience
on the Amazons. For he says: "I could not, from their

excessive scarcity, ascertain on the spot that the Leptcdides
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were thus picked out. I noticed, however, that other

genera of their family (Pieridae) were much persecuted
"

(Trans. Linn. Soc, xxiii, 1862, p. 511). And in the same
region Paul Hahnel noted that Pierines were more
attacked by birds than any other butterflies ("Iris," 1890,

p, 193). These facts render it difficult to accept the view,

advocated by Dr. Dixey and Professor Poulton, that the

Pierinae probably constitute a generally unpalatable

group.

As might have been expected, the number of instances

in which birds have been observed to eat butterflies of

the dominant distasteful groups, such as Danainae or

Acraeinae, is comparatively small. Were these insects

as liable to be consumed as the Nymphalinae and Pierinae,

it seems likely, owing to their conspicuous appearance and
avoidance of concealment, that far more such cases would
have been forced upon the attention of casual observers.

Again, it may be noted that many observers have

testified to the fact that it is by no means an easy task

for a bird to capture a butterfly in full flight, this being

true even of such adepts as the Bee-Eaters. My own
experience is entirely in accord with this opinion ; and we
may perhaps find here an explanation why a bird may
often be seen sitting apparently impassive and uninterested

in the butterflies which are flying in the vicinity ; the lack

of interest being due to the knowledge that open pursuit

is of little avail. It seems likely that attacks will in

general be made only under specially favourable con-

ditions, such as, when the butterfly passes very close to

the bird's perch, or when the attention of the insect is

distracted during feeding, courting, ovipositing, etc. We
are, therefore, probably justified in supposing that flight

does really afford an important protection to butterflies

against the attacks of birds. On the other hand, it has

been suggested that flight is probably of minor importance

in this connection, and that birds do not commonly pursue

butterflies simply because the vast majority of these

insects possess distasteful qualities to a greater or less

extent. This view I am quite unable to accept, for

various reasons which need not be discussed here ; nor

can it be said to find support in the following records,

which indeed furnish strong evidence against it. For

several observers, including Prof. Weismann, have testified

that butterflies bred in confinement and then released
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are specially liable to attack by birds on account of their

weak flight (cf, Palaearctic records, 4.//.; 10. d. and e.

;

28. e.). The point might be decided experimentally by
releasing a large number of butterflies whose wings had
been partly cut off, then turning loose uninjured specimens

of the same species and noting any difference in the

attitude of the birds towards them. I have suggested to

several of my friends in the tropics that they should

undertake such experiments, which might, moreover,

prove extremely valuable as a means of ascertaining the

likes and dislikes of wild birds under natural conditions.

Finally, it may be interesting to note that the Indian

Bee-Eaters appear for the most part to cut off the wings of

butterflies which they capture befure eating them ; whereas
the African species, so far as I can ascertain, appear to

swallow them whole. It is not easy to understand the

reason of this discrepancy in habits in closely allied

species.

With reference to the following records it must be noted

that where authors have given long lists of insects preyed

on by certain birds, for the sake of brevity only those

parts which refer to butterflies have been cited. This is

especially the case in the Nearctic records from Gentry's
" Life Histories of the Birds of E. Pennsylvania," and
also in the Palaearctic records from Naumann's " Vogel
Deutschlands."

Records from the Palaearctic Region.

1. Corvus moncdtda, Briss. (Jackdaw). Observed to catch

a white butterfly : The Editor, " Country-Side," 1903,

p. 290.

2. Sturnus vulgaris, L. (Starling), (a) " I have often seen

them chasing butterflies" (England): R. Fortune, in

Watson's " Ornithology in Relation to Agriculture

"

(1893), p. 139.

—

{h) A starling observed to catch a

white butterfly : The Editor, " Country-Side," 1903,

p. 290.

3. Oriolus galhula, L. (Golden Oriole). " It then [in May]
feeds principally on woodland insects, . . . catching

cockchafers, butterflies and also large thick-bodied

moths, etc.": Naumann, "Vogel Deutschlands," ii,

p. 179 (1822).
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4. Passer domesticus, L. (Sparrow), (a) " I have frequently

seen the common sparrow chase and capture such

butterflies as V. urticac and P. rapae " : T. G. B,

(Cambridge), "Nature," iii, 1870, p. 166.—(&) "I have

noticed . . . three sparrows for some time chase and
eventually capture a female Ejmicjjhile janira "

: R.

Trimen, Proc. Ent. Soc. L., 1897, p. xci (England).

—

(c) " I have certainly observed sparrows catching

butterflies": W. Caspari, Soc. Ent. Zurich, xvi, 1901,

p. 34 (Switzerland).

—

(d,) A sparrow observed " chasing

a specimen of Vanessa urticae, at Whitstable, which

it captured": C. W. Colthrup, "Entomologist," 1903,

p. 178.—(e) " I can remember having once witnessed

a spaiTow chase and catch a fine specimen of Argi/nnis

adifi^e "
: C. Floersheim, " Ent. Record," 1906, p. 36.

—

(/)"In my garden at Munich a Vanessa c.-album

was pursued and captured by a sparrow, on the 3rd

July, 1906": Dr. Franz Doflein (in liU.).—(g) "In
the experiments in rearing Vanessidae in Battersea

Park [London] a few summers ago . . . the sparrows

at once found out the difference between those reared

under glass and the wild ones, and soon exterminated

them "
: E. T. Daubeny, " Nature Notes," Oct., 1905,

p. 197.

—

(h) "June 7, 1906. Kensington Gardens

[London]. In the wide grassy space east of the

palace, passing down to the Serpentine, I saw a large

Vanessa (looking like V. polychloros) flying in the

sunshine. It was pursued by a sparrow, which made
two ineffectual attempts to catch it and then desisted.

The chase was immediately taken up by another

sparrow, and pursuer and pursued disappeared from

view among the trees "
: Dr. F. A. Dixey {in litt.).—

(i) At Fawley, near Southampton, on the 13th June,

1907, I myself saw a sparrow catch and eat a Pieris

raiiae.—{j)
" The sparrow, I have frequently observed,

attacks Pieris hrassicac and P. o-apae on the wing, but

is not very successful as a rule. I can only remember
two instances of capture. I have also seen it on

three occasions attack Macroglossa stellatarum, but in

every case unsuccessfully "
: W. Parkinson Curtis (in

a letter to Prof. Poulton, dated 22, ix, 1905).— (7t;)

"Colonel Coussmaker remarked to me that he had
seen sparrows taking butterflies, including the

common ' whites,' far more frequently than any
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other birds; probably, I imagine, because commoner
than any other birds "

: C. F. M. Svvynnerton (letter

dated 1, viii, 1907).—(/) "For the first time in my
life I saw this summer a sparrow pursue and catch a

Large Tortoiseshell that was flying round an elm
tree " : O. H. Latter (in a letter to Prof. Poulton,

dated 31, xii, 1902).

—

{m) A sparrow observed to eat

a Fieris rapae, of which it cut off the wings : L, H.
Harris, "Country-Side," 1907, p. 140.—(%) "Small Tor-

toiseshell chased by a sparrow, which only succeeded

in taking a piece out of one wing": J. R. Harding,
"Country-Side," 1907, p. 209 (England).— (o) "Last
year I bred a large number of the large white butterfly,

which emerged from the pupae this year. On letting

some of the butterflies go, two of them were im-
mediately seized by house sparrows, which only ate

the body and left the four wings behind. On two
other days the same thing happened. In all, four

were killed in this way, and they were all males":
G. Blackburn, " Country-Side," 1907, p. 211 (England).

—(p) " Sparrow seen to take a peacock butterfly in

full flight " : J. J. Towns, " Country-Side/' 1907, p. 307
(England).

—

{q)
" From interesting and numerous

letters in answer to the question whether birds eat

butterflies, I find that thirty-eight correspondents

have seen the sparrow catch and in most cases devour
common white butterflies. . . , Five correspondents

have seen the sparrow eat the brimstone ; two have
seen it catch, or partly eat, the meadow-brown ; two
the small blue; one a large fritillary; and one a

tortoiseshell": The Editor, "Country-Side," 1903,

p. 290 (England).—(r) Prof. E. Penard of Geneva
saw a bird, probably a sparrow, persistently pursue
and at the third attempt capture a white butterfly

(probably a species of Fieris)

"

: Prof. E. B. Poulton,

"Essays on Evolution," p. 282, note.

6. Acanthis cannahina, L. (Linnet). To my astonishment
a linnet (Hanfling), which was singing on a tree-top,

suddenly became silent and swooping down adroitly

captured an antiopa " : B. Slevogt, Soc. Ent. Zurich,

xvii, 1901, p. 82 (Switzerland).

6. Farus sp. (Tit), (a) "Captures with astonishing ac-

curacy the butterflies which flit about the trees " :

W. Caspari, " Soc. Ent. Zurich," 1901, p. 34.—(6) A
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tit observed to eat a white butterfly : The Editor,

"Country-Side," 1903, p. 290 (England).

7. Parus major, L. (Great Tit). " I have seen a great

titmouse capture the White Butterfly (Fieris rapae)

on the wing " : W. Eagle Clarke, quoted by Prof.

Poulton, " Nature," Ixv, p. 465 (England).

8. Motacilla sp. (Wagtail), (a) A good account of the

pursuit and final capture of a Small Tortoiseshell

( Vanessa urticac, L.) by this bird. The observer

infers from the method used by the bird " that it was

not a mere attack brought on by curiosity, but the

result of experience, which had taught it that the

body and not the wings was the desired tit-bit "

:

H. J. Turner, "Ent. Record," 1904, p. 385 (England).
—(b) A wagtail observed to catch a white butterfly :

The Editor, " Country-Side," 1903, p. 290 (England).

9. Fratincola rubetra, L. (Whinchat). " On another even-

ing, August 16th, 1907, at Beachy Head, I watched a

pair of furze-chats picking specimens of [Folyom-

matios] corydon off grass stems and taking them to a

small tree. On going to the tree to investigate,

the two birds flew off together with a brood of young
ones. Under the tree on the ground were about

thirty or forty wings of male corydon "
: C. W. Col-

thrup, "The Country-Side," March 21, 1908, p. 267.

10. Fhoenicurtis plioenicurus, L. (Redstart), (a) " They
take flies, gnats, small butterflies and all sorts of

small two- and four-winged insects, partly on the

wing and partly at rest " : Naumann, " Vog. Deut.," ii,

p. 519.—(&) " It feeds on flies, gnats, small butter-

flies and various other kinds of small coleopterous

and other insects, caterpillars, etc. " : H. Dresser,

"Birds of Europe," ii, p. 281.—(c) "I have also re-

peatedly observed in my own country [Switzerland]

how the Redstart (Rotschwanchen), which seems to

have a special liking for butterflies, would catch
' Whites ' on the wing and take them to the nest "

:

Prof. L. Kathariner, " Biol Centralb," 6. xviii, 1898, p.

681.

—

{d) The author states that every year he was
in the habit of releasing hundreds of butterflies

(especially Vanessae) bred in temperature experi-

ments, and that the birds of the neighbourhood

would then congregate and pursue the insects, whose
flight was still weak. He notes that a pair of red-
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starts were especially active in their attacks. On
the other hand Arctia caja was never touched : C.

Frings, " Soc. Ent. Zurich," 1900. p. 76 (Switzerland).

—(e) " About fifteen years ago I bred numbers of

Vanessa io and urticae every summer ; I released

many of the thousand specimens of butterflies that

I obtained. Every summer I began by letting the

insects fly out of the window of my work-room. But
very soon this was noticed by the birds in the garden
which surrounds the Institute, and then a redstart

used generally to station itself on a neighbouring
bush or tree and carry off most of the butterflies

which were released. I often saw the bird fly quite

close to the open window, seize a butterfly, turn quickly

round and fly away again. Then it would tear otf

the wings and one would find afterwards many wings
of V. io and urticae lying on the ground. ... In dull

weather most of the butterflies did not fly away, but
remained sitting on the window-ledge. Then the

bird {Rutieilla -phoenicura or tithys) would come
right up to the ledge. .'

. . My assistant Dr. Schleiss

once released, instead of myself, a number of urticae

from the window. The redstart appeared immedi-
ately, and in a short time he saw lying on the garden
path about thirty wings of Van. urticae " (Freiburg
in Breisgau) : Prof. August Weismann (in a letter to

Prof E. B. Poulton, dated 14, ii, 1909).

11. Accentor ^nodularis, L. (Hedge Sparrow). " On the
May 15 [1907] I saw a hedge sparrow capture a
freshly emerged Pieris raimc ^ and devour it. The
specimen was insufficiently dried to be strong on the
wing, and was captured whilst indulging in a first

unsteady flight. The occurrence took place at Broad-
stone, Dorset " : W. Parkinson Curtis (letter to Prof.

Poulton, dated 29, v, '07).

12. Erithacus ruhecula, L. (Robin), (a) "I can certify to

the fact of robins chasing and catching large white
butterflies on the wing and swallowing them whole" :

H. Fox, "Nature," Ixi, 1899, p. 152 (England).—(6) " I

saw a male robin once strike at Pyrameis atalanta,

but, on the butterfly turning, he made no further

attempt" : C. Floersheim, "Ent. Record," 1906, p. 36.—(c) " I had [September 1900] a number of Colias

edusa ^ sleeved in a small hand-frame with clover to
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induce them to lay eggs, but they came to an un-
timely end. I saw a robin industriously pecking at

the muslin covering the frame, and shortly after being
disturbed he returned, started again where he had
weakened the muslin, and forcing his way in, slew

and ate all the Colias cclicsa. The edusa were
visible through the muslin and were walking about
on the clover. . . . The same robins this spring

destroyed some female card-amines under similar

circumstances "
: W. Parkinson Curtis (in a letter to

Prof. Poulton, dated 22, ix. 1905).—(f^ The robin has

been seen to chase, catch or eat common white butter-

flies by five correspondents ; while two have seen it

take blue butterfiies: The Editor, "Country-Side,"

1903, p. 290 (England).

13. Tardus viscivorus, L. (Missel Thrush). Observed to

catch a white butterfly : The Editor, " Country-Side,"

1903, p. 290.

14. Acroccphalus palustris, Bechst. (Marsh Reed Warbler)
" They seek many kinds of insects, such as . . .

small dragon flies, Phryganidae, Tineidae and small

butterflies": Naumann, " Vog. Deut." iii, p. 640.

15. Acrocephalus schaoiohaenus, L. (Sedge Warbler). A
pair of Sedge Warblers was observed of which " each

had a butterfly in its mouth, and with my field-glasses

I was able to identify the species as a Meadow-Brown
{E.janira) and a Small White (F.rapac)": O.H. Latter,
" Nature," Ix, 1899, p. 520 (England).

16. Sylvia hortensis, Bechst. (Garden Warbler). In 1895
at Dorpat, in Russia, Prof. Kennel observed a pair of

Garden Warblers (Grasmucken) " which fed their five

young all day long almost exclusively with Vanessa

urticae, and occasionally with a few Parnassius ame-
mosyne [moieinosyoie] and apollo, the latter being a very

scarce species in the neighbourhood." He subse-

quently adds that Pieris rapac was also used as food

by these birds : Prof. J. Kennel, " Biol. Centralb.," xviii,

1898, p. 810.

17. Sylvia curruca, L. (Lesser White-throat). " But they

also eat various insect-eggs, small pupae, many small

two- and four-winged insects, different species of

green plant-lice {Aphis, Linn.), small butterflies and
so forth "

: Naumann, " Vog. Deut." ii, p. 457.

18. Phylloscopus trochihbs, L. (Willow Wren). Observed
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to catch a white butterfly : The Editor, " Country-
side," 1903, p. 290.

19. ^C5'«/M.srf^?^^«s, L. (Golden-crested Wren). The Gold-

crest (Goldhanchen) also captures butterflies which
flit about the trees : W. Caspari, " Soc. Ent. Zur.," xvi,

p. 34.

20. Troglodytes troglodytes, L. (Wren). This bird was ob-

served to persistently enter a house and carry off a

considerable number of hibernating Vanessa urticae : A.

Elliott, "Ann. Scot. Nat. Hist." 1900, p. 53 (Scotland).

21. Lanius minor, Gm. (Lesser Grey Shrike), (a) Its

food " consists of butterflies, various beetles, grass-

hoppers and other insects "
: Naumann, " Vog. Dent."

ii, p. 20.

—

(h) A Painlio podaliri'us, L. was found in

the stomach of one Lanius minor : E. Csiki, " Aquila,"

xi, 1904, p. 278.

22. Lanius auricidatus, Mull. (Woodchat Shrike). " It

feeds on beetles, grasshoppers, butterflies, dragonflies,

and various other insects which it catches on the

wing "
: Naumann, " Vog. Deut.," ii, p. 27.

23. Lanius collurio, L. (Red-backed Shrike). («)"It also

catches with dexterity flying beetles, butterflies, grass-

hoppers, and so forth " : Naumann, /. c. p. 35.

—

(b)

" On July 2, 1896, on Patcham Railway Em-
bankment, near Brighton, I found a Fieris raiiac

$ impaled on a sharp sedge by a red-backed shrike.

It was pinned neatly through the centre of the

thorax and was running round on the pivot thus

formed when I investigated it " : W. Parkinson Curtis

(letter to Prof. Poulton, dated 22, ix, 1905).

24. Muscicapa grisola, L. (Spotted Flycatcher), (a) " It

feeds on flies, especially of the Linnean genera Musca
and Conops, on gadflies, gnats, crane-flies, butterflies,

small grasshoppers, small dragonflies and various

other insects "
: Naumann, /. c. ii, p. 220.—(??)" I have

seen the common flycatclier take butterflies more
than once. I can well remember how gracefully one
swept from the bough of a chestnut and caught a

Lasiommata aegcria in its flight " : R. C. R. Jordan,
" Ent. Mo. Mag.," xxiv, 1887, p. 86.—(c) " I have seen

the common spotted flycatcher pursue a butterfly and
miss it, giving up the pursuit (H. S. Wise) " : Lilian

Vesey, "Nature," Ixv, 1902, p. 392.

—

{d) "I was chasing

a Clouded Yellow (Colias edusa, F.) . . . when, much
TRANS. ENT. SOC. LOND. 1909.—PART III. (SEPT.) A A
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to my chagrin, a Spotted Flycatcher {Muscicapa
grisola) darted from a fence and caught it " : A. H.
Hamm,"Nature,"ixv,1902,p.366 (England).—(e) "On
July 21st [1904] we saw at Evian-les-Bains (France)
a spotted flycatcher catch a brown butterfly, almost
certainly Upincjyhele jurti7ia" : Alfred Sich, " Entom.
Rec," 1904, p. 268.—(/) "After a storm a grey fly-

catcher darted at a flying white butterfly (Cabbage
White ?). At the second attack it seemed to have
damaged the butterfly's wings, for the latter, in spite

of all its fluttering, came nearer to the ground. It was
only at the third attempt that the bird succeeded in

catching the butterfly, which it immediately swallowed
whole": A Holscber, " 111. Zeits. Ent.," 1899, p. 91

(Osnabriick).—(r/) "Aug. 23, 1903. Fellows' Garden,
Wadham College [Oxford]. Saw a flycatcher seize

and fly off with a white butterfly on the wing. After

being carried for a little distance the butterfly escaped

and was chased by the flycatcher, which made four

or five ineffectual attempts at recapture, at each of

which I distinctly heard the snap of the bird's beak.

The chase disappeared behind trees, and I did not

see the result; my impression is that the butterfly

escaped "
: Dr. F. A. Dixey (in litt.).—{h) " Aug. 28,

1903. Grounds of Alexandra Palace, Muswell Hill,

near Loudon. Saw a flycatcher settled with what
appeared to be a white butterfly in its beak. In a

short while I saw the wings detached and fall to the

ground, but on searching afterwards I failed to find

them. The grass was long and there was a good deal

of undergrowth" : Dr. F. A. Dixey {in litt.).—(i) " A
small tortoiseshell butterfly, which had been weakened
by fluttering in a window, on being liberated was at

once pounced upon and eaten by a flycatcher "
: E. T.

Daubeny, " Nature Notes," October 1905, p. 197.—(/)
" This summer (1905) a pair of Flycatchers {Muscicapa

grisola) nested in a garden belonging to a friend of

mine. I saw this bird catch, kill and eat Pieris rapae $.

One specimen only was attacked, and this happened
to pass close to the bird's favourite seat " : W.
Parkinson Curtis (letter to Prof Poulton, 22, ix, '05).

—(/j) " On July 30 [1907], as I was walking with

Col. Coussmaker [in Surrey], I saw a flycatcher {M.

grisola) swoop low over the gi-ass and return to its
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perch with a ' meadow-brown ' in its bill. The but-

teifly was held by the wings only, body outwards,

and the bird had hardly reached the perch when the

insect escaped and disappeared behind some foliage,

with the flycatcher again in hot pursuit " : C. F. M.

Swynnerton (in a letter dated 1, viii, 1907).—(/) " Mrs.

Blackburn [of Barrow Hill, Henfield] made the

remark that their 'meadow-browns' {janira) were

so caught and eaten by the flycatchers as to be quite

scarce ; when one of them appeared it was generally

snapped up, and sometimes two flycatchers would

help each other in the capture. The common white

butterflies (rapae, etc.), were sometimes, but rarely,

attacked "
: F. Merrifield (in a letter to Prof. Poulton,

dated 7, viii, 1907).—(m) "I was walking round the

paddock [New Barnet, Herts.] yesterday when a large

cabbage butterfly came flying across it. There were

three Flycatchers (31. grisola) in sight. The butterfly

passed the first without being attacked, but settled

in the grass just in front of the second and about ten

yards from it. The bird, which had been watching it,

continued to do so for two or three seconds longer

and then flew down at it, but failed to secure the

butterfly, and rising, tvirned and again swooped down
on the spot. This time it hovered for a few seconds

while hunting for the butterfly, but the latter had
evidently got well down under the grass, and the

flycatcher returned to its perch discomfited "
: C. F.

M. Swynnerton (letter dated 16, viii, 1907).—(?0
"Mrs. Watt-Smyth told me that two or three weeks

ago, when she was walking in the garden here [New
Barnet] with my sister and cousin, they saw a fly-

catcher capture a white butterfly "
: C. F. M. Swyn-

nerton (letter dated 19, viii, '07).—(o) "Spotted

flycatchers seen on August 1st near Canterbury

catching and eating meadow-brown butterfly": F. C.

Snell, " Country-Side," 1907, p. 290.—(|;)
" On an

Arabian burial ground, below Las Glacieres Blida [in

Algeria], I saw at noon a small brown bird (doubtless

the grey flycatcher, which is plentiful there) catch a

specimen of Pieris rapae on the wing " : Dr. Karl

Jordan (in a letter to Prof Poulton, dated 21, ix,

1908).—(5)"A water wagtail [Dr. Longstaff informs

me that this is an error, and that the bird was a grey

A A 2
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flycatcher] has this year built a nest in the Ampelopsis
veitcJiii on my house at Putney. Miss C. A. Dixon
was sitting in the garden on July 19 watching the

bird go every few minutes to feed its young, and on
one occasion noticed that it carried a white butterfly

in its beak. On July 25 the same lady saw the
bird snap at a white butterfly bat miss it " : Dr. G. B.

Longstatf, " Ent. Mo. Mag.," 1904, p.211.—(r) "On one
other occasion the owner of that lawn saw a bird try

to catch a butterfly. He was astonished to see more
than one bird chasing what he took to be a small

meadow-brown. At last a flycatcher knocked the

insect to the ground almost at my friend's feet. He
picked it up and found a white-letter hairstreak

(T. w-alhum), a butterfly which he did not know was
to be found in the neighbourhood " : H. P. R.,

" Country Life," March 14, 1908, p. 384 (England).—
(s) The flycatcher has been seen to chase, catch or

eat common white butterflies by five correspondents :

The Editor, " Country-Side," 1903, p. 290 (England).

25. Muscicaim collaris, Bechst. (White-collared Flycatcher).
" It feeds on flies, gnats . . . butterflies and other

insects on the wing "
: Naumann, " Vog. Deut.," ii,

p. 329 (1822).

26. Muscica'pa, atricapilla, L. (Pied Flycatcher). " It also

eats small grasshoppers, butterflies, etc., in times of

scarcity, even worms " : Naumann, /. c. p. 237.

27. Muscicapa parva, Bechst. (Red-breasted Flycatcher).
" It feeds, like the other flycatchers, on flies, gnats,

small butterflies and so forth "
: Naumann, /. c. p. 274.

28. Hirundo riistica, L. (Swallow). («) "They subsist on
a great number of genera and species of small in-

sects, as flies, Stomoxys (Stechfliegen) . . . small

Lepidoptera, as : Tineidae, Pyralidae, Tortricidae,

Alucitidae, numerous small beetles and so forth

;

and in times of need they will also eat small butter-

flies (the larger ones are not eaten, as their wings are

mostly too broad), small Noctuidae, and the smallest

dragonflies": Naumann, I.e. vi, p. 61.

—

(h) "In the

month of March during the northern migration of

swallows, a sn)all butterfly, Tlicstor halhcs (one of the

Lycaenidae), is out in great abundance on the plains.

When walking across the grass, the swallows, which

keep flying very close to the leeward of you, instantly
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catch any unfortunate halhts that flies up ; but they
seem to be unable to take them on the ground,
perhaps from the protective colouring of their green
under-wings they cannot see them when at rest"; but
anyway the swallow is an annoyance to the butterfly
collector": Lt.-Col. Irby, "Ornith. of the Straits of
Gibraltar," p. 94 (1895, 2nd ed.).—(c) "In England I
have noticed a swallow hunting one of the common
'Whites' (apparently Pieris brassicae) " : R Trimen
Proc. Ent. Soc. L., 1897, p. xci.—(rf) "I have several
tnnes had opportunities of observing that white
butterflies were captured on the wing by swallows" •

M. Spaeth, "111. Zeits. Ent.," 1899, p. 124 (Germany).'
—(e) "A good many years ago I released a laroe
number of ' Camberwell Beauties' (Trauernicintel).
The Swallows collected in a row in front of the win-
dow in order to snap up the butterflies. I do not
believe that 20 per cent, of the latter reached the
adjoining wood, towards which they all directed tlieir
course. Tlie same thing happened in the case of
some ' Purple Emperors ' (Schillerfaltern) a few years
later. ' Tortoiseshells ' (Fiichse) and ' Peacocks '

(Tagpfau) were entirely unmolested by swallows
Melitaea and Argynnis were taken "

: W. Caspar!

'

Soc. Ent. Zurich, xvi, p. 34.—(/) Observed to capture
Lycaenn argiolus on the wing: Prof. E B Poulton
"Nature," Ixv, 1902, p. 343.-(.9) "Mr. W. Holland
tells me that about the middle of June 1901 he saw
a swallow swoop down from a great distance and
catch a white butterfly (almost certainly Pieris rnpae)
flying m front of the [Oxford] Museum"- Prof
Poulton, l.c.--{h) "Further, I have often seeii birds
catch butterflies in Hongkong, Cochin China and
Europe, but neither birds nor butterflies were iden-
tified. The birds were in many cases swallows "

:

Dr. F. Doflein (in a letter dated 12, iv, 1907)—
(^)

'' Mortehoe, N. Devon. W. Bonner saw' a swallow
'spike and carry off' a brown butterfly (he thinks
H.jamra). Aug. 23, 1894. Reported to me the same
day

:
Dr F A Dixey {in litt.).~(j) -On the after-

noon of July 7, 1901, H. G. Dixey kicked up a
specimen of H. janiirt in the Parks, Oxford. As it
rose It was taken by a swallow. This was seen by
J. Dixey, H. G. Dixey and R. N. Dixey, and reported
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to me the same day " : Dr. F. A Dixey {in litt.).—
(k) "I have seen butterflies attacked by the Barn
Swallow {H. rustic(i) and the Swift

—

P. rccpcie, in both

cases "
: W. Parkinson Curtis (letter to Prof. Poulton,

22, ix, '05).—(/) A swallow was observed to capture a
Golias edusa : W. Buckler, "Ent. Mo. Mag.," July 1877,

p. 40.—(m) " Some years ago I saw a swallow trying

to seize a red admiral flying " : G. E. Johnson,
" Country-Side," 1907, p. 141 (England).— (ti) The
swallow has been observed to chase, catch or eat

common white butterflies by four correspondents;
" two readers have seen the swallow take meadow-
browns (Mr. J. Higgs, of Maryborough, noting seven

specimens taken in seven minutes), and one each have
noticed the capture of a peacock butterfly, a painted

lady and a tortoiseshell "
: The Editor, " Country-Side,"

1903, p. 290 (England).

29. Ctfpselus ajnis, L. (Swift), {a) " All sorts of beetles,

gadflies, butterflies and moths, . . . serve to fill its

rapidly digesting, and therefore always hungry,

stomach": Naumann, " Vog. Deut.," vi, p. 130.

—

(&) Of. Hirundo rustica (h).

30. Caprimadgus europaeus, L. (Nightjar). " And further

the flower-beetles, dragonflies, butterflies and Diptera,

which sit at rest in the evenings, do not escape it " :

Naumann, I.e. vi, p. 153.

31. Merojjs ajnastcr, L. (Bee-Eater). Prof. Kathariner

records that on May 6, 1895, at Angora in Asia

Minor, the butterfly Thais cerisyi was flying in great

numbers, when suddenly a swarm of Bee-Eaters

appeared, and "without paying any attention to me,

began to make a terrible clearance among the butter-

flies. One heard continuously the snapping of their

beaks, and in the shortest space of time there was
not a butterfly to be seen. Those that were not

eaten had hidden under the herbage "
: L, Kathariner,

"Biol. Centralb.," xviii, 1898, p. 681.

32. Guculus ca.norus, L. (Cuckoo), (a) An example of

Aporia crataegi found in the stomach of one bird :

E. Csiki, " Aquila," xi, 1904, p. 309.—(&) " Although its

principal food consists of caterpillars, yet it often

takes both butterflies and moths, and even lepido-

pterous pupae and eggs are not despised "
: J. A. Link,

"Mon. Deut. Ver. Schutze Vog," 1889, p. 439.
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33. Falco tinnunculus, L. (Kestrel), {a) This bird was
seen (near Swanage, Dorset) to capture numerous
butterflies {Argynnis aglaia and Mclanargia galatea)

by pouncing on them when settled on the ground.

The observer " found by counting that the bird caught

about thirty-six specimens in an hour, and it was hard

at it for at least five hours "
: W. Parkinson Curtis,

"Entomol.,'' 1903, p. C8.—(&) "I would say that my
note on the Kestrel in the ' Entomologist ' in 1903
has been confirmed by repeated observations at the

same place, and presumably on the same pair of

birds every year since. In July 1904 I was a month
at Swanage and was at least a dozen times on the

Down in daylight, when the Kestrel was at its old

game of slaughtering Argynnis aglaia and M. galatea.

Last season (July 1905) aglaia was scarce and the

attacks were confined almost wholly to semele and
galatea; at least, the wings I saw mostly belonged to

those species": W. Parkinson Curtis (letter to Prof.

Poulton, 22, iv, '05).— (c) I have recently received

several further communications from Mr. Parkinson

Curtis with regard to his extremely interesting and
valuable observations on the feeding habits of the

Kestrel. On Aug. 8, 1907, he wrote :
" On August 3

I had to go near the Ballard Down, so walked to the

place where I had generally seen the Kestrel ; it was
doing precisely the same thing as I have previously

recorded and at about the same average rate." On
Sept. 2 he Avrote :

" On Sept. 1st I was collecting on
Studland Hill and Nine Barrow Down, that is about

2i miles from the Kestrels I have sent you a note

about. I saw three Kestrels catching butterflies;

they were at it, off and on, from 11.30 a.m. to 3.45

p.m., but I could not get near enough to see what
they were catching. That they were catching butter-

flies, all three, I am certain from the manner of

hawking, and their movements on the ground ; but
there was no cover for me to approach them, so I

cannot give you any precise details, except one female

semele which I put up and which flew in the direction

of one Kestrel and was promptly captured." In reply

to inquiries, Mr. Curtis informed me that Pierines

of all kinds were very scarce on the Downs frequented

by the Kestrel, and he had not actually seen any
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attacked. Lycaenidae, Hesperiidae and Cocnonympha
he considered to be too small for the Kestrels, and he
had only on one occasion observed the capture of a
female Hcspcria. actaeon.—{d) " At Beachy Head in

the past summer and in 1906 I watched a Kestrel

feeding on this species [Folyommatus coi^ydon']. It

hovered just over the grass stems and picked them
off one after the other while at rest " : C. W. Colthrup,
" Country-Side," 1908, p. 2G7.

84. FalCO snhhuteo, Jj. (Jlohhy). The stomach of a specimen
contained "the body of a small Locustid, a middle-

sized butterfly and about 120 brownish-black ants

{Formica fusca, L.) " : Prof. Salzraann, " Mon. Deutsch
Ver. Schutz Vog.," 1906, p. 511.

35. Birds not identified :

—

{a) A bird captured and ate a specimen of Argynnis
adippe: Colthrup, " Entom." 1903, p. 173 (England).

—(&) "During many years of entomological work I

have on only ten occasions actually observed birds

pursuing species of Vanessa or Picris under natural

conditions": C. Frings, " Soc. Ent. Zurich," xv, 1900,

p. 76.—(f) " I have frequently seen birds catch and
devour the unprotected species [of butterflies] on the

wing": A. G. Butler, "Nature," iii, 1870, p. 166
(England).— (^)" In this country it was not an un-

common sight to see the Pontiac pursued by birds,

and sometimes escaping by means of their tortuous

or dodging flight": H. W. Bates, Proc. Ent. Soc. L.,

1864 (3), ii, p. 22 (England).—(c) "Evidence of the

attacks of birds was supplied by Mr. Fred Birch in a

specimen of Thecla queorus from Lancashire (August
1898). A bird was seen to dart at the spot where the

butterfly was settled, and the insect, when captured,

exhibited symmetrical injuries, such as would be
caused by a snip taken out of both wings when in

contact in the position of rest " : Prof. E. B. Poulton,

"Oxford Univ. Gazette," 1905, p. 566.—(/) "No one has

been able to adduce any examples of a bird eating a

butterfly, beyond a few cases where the food was
either the ' meadow-brown or large heath (F. janira

or F. titJionus), or the green hairstreak '—out of thou-

sands of observers, entomologists and ornithologists":

H. P. R., " Country Life," March 14, 1908, p. 384.

[The evidence here collected sufficiently demonstrates
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the inaccuracy of this dogmatic statement.—G. A.

K. M.]

—

{(j)
" My assistant Dr. Kuhn saw a small

bird (?) seize a Vanessa C-album on the wing" (Freiburg

im Breisgau) : Prof. Aug. Weismann (letter to Prof.

Poulton, dated 14, ii, 1909).

The following list gives a summary of those butterflies

which have been exactly or approximately identified,

together with the birds which have pursued or eaten

them

—

Palaearctic Butterflies.

Satyrinae.

Melanargia galatea, L.—Falco tinnunculns (33, a, h).

EpinciJliele janira, L.—Passer domesticus (4, h, q) ; Acro-
cephalus schaenobaenus (15); Muscicapa grisola (24,

Jc, I, o); Hirundo rustica (28, i,j, n)

.

E. tithonus, L.—Bird (35,/).
' E.jurtina, L.—Muscicapa grisola (24, e).

Hipparchia semele, L.—Falco tinnunculus (33, h, e).

Pararge egeria, L.—Muse, grisola (24, h).

Nymphalinae.

Argynnis sp.—Passer domesticus (4, q).

A. adippe, L.-—Passer domesticus (4, e) ; Bird (35, a).

A. aglaia, L.—Falco tinnunculus (33, a, h).

Melitaea sp.—Hirundo rustica (28, c).

Pyrameis atalanta, L.—Erithacus rubecula (12, h)
;

Hirundo rustica (28, m).

P. cardui, L.—Hirundo rustica (28, n).

Vanessa io, L.—Passer domesticus (4, p) ; Phoenicurus
phoeuicurus (10, e); Hirundo rustica (28, n).

V. antiopia, lu.—Acanthis cannabina (5) ; Hirundo
rustica (28, e).

V. polychloros, L.—Passer domesticus (4, h, /).

V. nrticae, L.— Passer domesticus (4, a, d, n, q) ; Motacilla,

sp. (8, a); Phoenicurus phoenicurus {10, cj: Sylvia

hortensis (16) ; Troglodytes troglodytes (20) ; Musci-

capa grisola (24, i) ; Hirundo rustica (28, n).

Polygonia C-alhum, L.—Passer domesticus (4,/); Bird

Vanessidi.—Pass, domesticus (4, g)\ Phoenicurus phoeni-

curus (10, d) ; Bird (25, I).

Apatura iris, L.—Hirundo rustica (28, e).
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Lycaeninae.

Polyommatus icarns, Rott.—Passer domesticus (4, q).

P. corydon, Poda.—Falco tinnunculus (33, d) ; Pratin-

cola rubetra (9).

Cyaniris argiolus, L.—Hirundo rustica (28,/).

Thcstor hallus. F.—H. rustica (28, h).

Galloplirys rubi, L.—Bird (35,/).

Thecla qttercvis, L.—Bird (35, c).

T. w-alhum, Knocli.—Muscicapa grisola (24, r).

Lycaeninae.—Eritliacus rubecula (12, d).

PlERINAE.

Aporia crataegi, L.—Cuculus canorus (32, «).

Pieris spp.—Corvus monedula (1) ; Sturnus vulgaris

(2, h) ; Passer domesticus (4, k, q, r) ; Parus sp. (6, h)
;

Motacilla sp. (8, h) ; Phoe>ncurus phoenicurus (10, c);

Erithacus rubecula (12, d); Turdus viscivorus (13);
Phylloscopus trocbilus (18) ; Muscicapa grisola (24, /
g, h, n, q, s) ; Hirundo rustica (28, d, n) ; Bird (35, b,

d).

P. rapae, L.—Passer domesticus (4, a, i, j, m) ; Parus

major (7) ; Accentor modularis (11) ; Acrocephalus

schaenobaenus (15); Sylvia hortensis (16); Lanius

collurio (23, &) ; Muscicapa grisola (24, / I, p) ; Hir-

undo rustica (28, g, h) ; Cypselus apus (28, k).

P. hrassicae, L.—Passer domesticus (4<,j,o); Erithacus

rubecula (12, a) ; Muscicapa grisola (24, on) ; Hirundo
rustica (28, c).

Euchloe cardamines, L.—Erithacus rubecula (12, c).

Colias edusa, F.—Erithacus rubecula (12, c) ; Muscicapa

grisola (24, d) ; Hirundo rustica (28, /).

Gonepteryx rliamni, L.—Passer domesticus (4, q).

Papilioninae.

Thais cerisyi, Godt.—Merops apiaster (31).

Parnassius apollo, L.—Sylvia hortensis (16).

P. mnemosyne, L,—Sylvia hortensis (16).

Papilio podalirius, L.—Lanius minor (21, h).

Records from the Ethiopian Region.

1. Motacilla ca'pensis, L. (Cape Wagtail), (a) " I not only

obtained an Arctiid motli (Blnna madagascariensis),

which I surprised one of these birds in tlie act of kill-
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ing, but also saw another actually pursuing a butter-
fly belonging to the genus Acraea "

: W. L. Distant,
" Naturalist in the Transvaal," p. 70.—(5) Seen to
" take moths and F. [Ficris] hellica "

: J. P. Mansel
Weale, " Nature," iii, p. 508 (Cape Colony).

2 Motacilla sp. (Wagtail). Prof. Yngve Sjostedt, of Stock-
holm, informs me that although he' paid no special
attention to this subject, he well remembers to have
observed birds of this genus pursuing and capturing
butterflies in the beds of rivers on the Cameroon
Mountain in West Africa.

3. Nectarinia sp. (Sunbird). "Mrs. Barber informs me
that Fyrameis carclui is a frequent victim among the
butterflies with which the Sunbirds {Nectariniae)
feed their young" : R. Trimen, " S. Afr. Butterf," i, p.
84, note (Cape Colony).

4. Apalis thoracica, Shaw (Bar-throated Warbler). On
June 7, 1903, near Salisbury, Rhodesia, I myself saw
one of those birds catch an Acraea nohara-halali,
Mshl., which it ate with apparent relish.

5. Fratincola tm^quata, L. (South African Stonechat). " In
March [1900] I saw a Fratincola torquata in chase of
Tariicus plinius" : C. F. M. Swynnerton, Trans. Ent
Soc. Lond., 1902, p. 358 (Gazaland).

6. Zanitis collaris, L. (Fiskal Shrike). "At the Cape I
hoNQ &een Fiscus collaris, the common shrike of the
colony, seize in succession several Fapilio lyaeus on
the wing "

: R. Trimen, Proc. Ent. Soc, 1897, p. xci.
7. Bradyornis mariquensis, Sm, (Marico Wood-Shrike).

" Feb. 27, 1898. Saw a Marico wood-shrike dart down
from a tree and catch a Sarangesa eliminata, Holl,
which was sitting with outspread wings on a small
plant" :_G. A. K. Marshall, Tr. Ent. Soc. 1902, p. 357
(Rhodesia).

8. Fachyprora molitor, Hahn and K. (White-flanked Fly-
catcher), (ff) " March 6, 1898. Saw a flycatcher
{Fachyiwora molitor) make several futile attempts to
catch a Tarucus plinius, which was circling round
the bush on which it sat." G. A. K. Marshall, /. c.

p. 357 (Rhodesia).- (&) On June 7, 1903, near Salis-
bury, Rhodesia, I saw one of these birds eat a small
Lycaenid (probably Tarucus telicanus) and a small
Hesperid (probably Baoris detectct).

9. Trochocerctcs albonotatus, Sharpe (White-spotted Fly-
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catcher). " On April 3 one of these birds was seen

by Odendaal to dart out from the trees at the edge of

Chirinda at a butterfly {Mylothris) flying past a few

feet away, but to turn back on reaching it without

an attempt at capture "
: C. F. M. Swynnerton, "Ibis,"

1908, p. 98 (Mashonaland).

10. Tcrpsij^lione ]Jcrs2oicilla.ta. Sw. (S. African Paradise Fly-

catcher), (a) " I have seen Tchitrca. cristata darting

at P. [^Mylothris] agaihina" : J. P. Mansel Weale,

"Nature," iii, p. 508 (Cape Colony).—(&) "I would
notice that I liave seen a Tchitrca cristata capture a

[Pajnlio] mero2)e $, and chase a P. nircus, and I have
little doubt that this bird is most destructive to bush-

frequenting Rhopalocera "
: J. P. Mansel Weale, Proc.

• Ent. Soc, 1874, p. 132 (Cape Colony).—(c) "March
28, 1897. While out collecting at Malvern, Durban,
Natal, I saw a Paradise Flycatcher catch a specimen
of Eronia clcodora": G. A. K. Marshall, Trans. Ent.

Soc, 1902, p. 357 --(f?) "While watching an Atdla
phcdantha hovering over a bush of its food-plant, a

Paradise Flycatcher darted past, and vs^ith a loud snap

of its beak, tried to catch the butterfly in its swoop :"

G. A. K. Marshall, /. c. (Rhodesia).

11. Picrurus afcr, Licht. (African Drongo). (cf) "I have

little doubt that . . . Picnirus onusictcs, Yie'iW.As most
destructive to bush-frequenting Rhopalocera "

: J. P.

Mansel Weale, Proc. Ent. Soc. 1874, p. 132 (Cape

Colony).-(&) "December 1, 1898. C. F. M. Swynner-
ton saw a drongo {Buchanga assimilis) fly past him
wdth a white butterfly in its beak, probably G.fiorclla "

:

G. A. K. Marshall, /. c. p. 357 (Rhodesia).—(c) A
drongo observed to attack a tattered Belcnois (either

mescntina or severina) : G. A. K. Marshall, /. c. p. 357
(Rhodesia).

—

(d) "Gorongoza Dist., Portuguese E.

Africa, May 1907. Although this species was common,
I only once noticed it take butterflies, when one

caught a small brown species that was passing where
it was perched "

: C. H. B. Grant (note from diary).

—

(e) "I have on several occasions seen the common
Drongo (P. afcr) make more or less successful darts at

passing butterflies " (N.E. Rhodesia) : S. A. Neave
(letter dated 19, ii, 1909).

12. Picrnrus sp. (Drongo). Colonel N. Manders tells me
that in the harbour of Nossi Be, Madagascar, in 1907,
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he observed a drongo pursuing a butterfly {HypoKmnas
clrucei, Butl.) which it failed to capture.

13. Dicrurus ludivigi, Smith (Lesser Drongo). " 16, viii,

1908. In the same locaHty as yesterday, viz., the

edge of a patch of dense forest, saw a Lesser Drongo
{D. hiclvngii), catch a damaged Cafopsilia florella "

:

S. A. Neave (note from diary ; N.E. of Lake Bang-
weolo).

14. Hirundo monteiri, Hartl. (Monteiro's Swallow). " 13,

vi, 1908. N.E. of Lake Bangweolo. Saw a large

swallow, probably H. monteiri, capture a Teracolus

? evenina which appeared to have been previously in-

jured "
: S. A. Neave (note from diary).

15. Hirundo sp. (Swallow). " I think I told you long ago
of having found the wings of a lot of butterflies,

chiefly P. corinneus, below the branch of a tree on
which some swallows were constantly settling " :

C. F. M. Swynnerton, Tr. Ent. Soc, 1902, p. 358
(Gazaland).

16. Cypselus caffer, Licht. (S. African Swift). Observed to
" take small moths from the grass and dart at Terias

rahel [brigitta, Cram.] on our open flats " : J. P.

Mansel Weale, " Nature," iii, p. 508. (Cape Colony.)

17. Dicrocercus Tiirundineus, Licht. (Swallow-tailed Bee-
Eater). " 11, X, '07. I watched to-day for about half-

an-hour a specimen of the Swallow-tailed Bee-Eater
{D. hirundinetcs) hawking butterflies. As far as I

could see he took nothing but Pierines, C. [Cato-

2Jsilia] Jiorella mostly, but one or two B. \^Belenois'\

nr. dentigcra, and one Terias" (N.W. Rhodesia):

S. A. Neave (in a letter to Prof. Poulton).

18. Mcrops ])crsicibs. Pall. (Blue-cheeked Bee-Eater), {a)
" In the vicinity of every hole were numbers of

pellets, formed of the wings and other indigestible

parts of dragon-flies, butterflies, beetles, etc. "
: S. Staf-

ford Allen, " Ibis," 1862, p. 359 (On the Nile).—(&)

Mr. C. F. M. Swynnerton has recently sent me a

butterfly which was taken from the stomach of one
of these birds at Chibababa, Portuguese E. Africa, on
December 11, 1906. The insect is an Aeraea, be-

longing to the group represented by A. horta, L., but
is too much damaged for exact identification. The
same gentleman notes the dexterity of these birds in

catchinfr insects, but states :
" Yet I saw one strike
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deliberately at a Bdenois (of which the rapid erratic

flight must be very puzzling to a bird) and miss it.

I have noticed the same difficulty on the part of

Dicrurus afer" ("Ibis," 1908, p. 398).

19. Merops apiaster, L. (European Bee-Eater), (ci) I have
recently received from Mr. C. F. M. Swynnerton the

two front wings of an Hesperid (either a Baoris or

PlatyUschcs), which were taken from a stomach of

this bird near Chirinda (3500 ft.), Gazaland, on
March 26, 1907.

—

Qi) "I have found a specimen of

Mylotliris agatliina in the crop of the common ' Abel-

haruco ' {Merops ajnaster) "
: Dr. F. Creighton Well-

mann, " Ann. Soc. Ent. Belg.," 1908, p. 148 (Angola).

20. Merops nuhicoides, Desm. and P. (Carmine-throated Bee-
Eater). Mr. C. H. B. Grant has kindly supplied me
with the two following observations noted in his diary

when in S.E. Africa.

—

(a) " Near Beira (Jan. 1907) I

saw three of these birds together perched on the top

of a dead tree, and when walking up to shoot them I

distinctly saw one fly out and take a brown butter-

fly that was passing."—(&) " When travelling up the

Zambesi from Tambara to Tette (Aug. 1907), a small

flock of these birds was hawking over the water, and
twice or three times I saw them catch white butter-

flies, of which there were quite a number about."

21. Merops sp. "All kinds of insects form the prey of

these birds. Once I shot one with its mouth so

stuffed with butterflies that it appeared to me
marvellous that it had not choked " : Capt. Boyd
Alexander, "From the Niger to the Nile," vol. ii,

p. 29 (N. Nigeria). [The bird was doubtless collect-

ing food for its young, G. A. K. M.]

22. Meropts hoehmi, Reichen. (Bohm's Bee-Eater). " 15,

viii, 1908. Saw a Boehm's Bee-Eater make one or

two attempts to catch butterflies, chiefly Pierines, but
did not see him actually take one " : S. A. Neave
(note from diary ; N.E. of Like Bangweolo).

25. Mdittop)hagus meridionalis, Sharpe (Little Bee-Eater).

—

{a) " I noticed one bird catch a white butterfly, but

small coleopterous insects seem to form the chief

part of their prey." Dr. A. Stark, in Stark and
Sclater's " Birds of S. Africa," iii, p, 69 (Natal).

—

(1)) Mr. Swynnerton has sent me the stomach of one

of these birds which he shot in Melsetter District,
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Mashonaland, in October 1906. This contained two
flies of the genus Pyrgota and one of the genus Sarco-

phaga, one beetle {OntJicphagus aeruginosus, Roth.) and
one butterfly {Precis sp.), far too much damaged for

exact identification.—(c) "Luombwa E,., near S.E.

boundary of the Congo Free State. 13, xii, 1907.

Saw a little Bee-Eater {M. meridionalis) catch and
eat what appeared to be Atella phalantha, though
it may possibly have been its mimic Pseudargynnis

hegemone, as they are impossible to distinguish

on the wing "
: S. A. Neave (note from Diary).—

(d) " Besides the above I have on several occasions

seen 31. meridionalis make more or less successful

darts at passing butterflies " : S. A. Neave (letter

dated 19, ii, 1909).

24. Melitto'phagus hdlocJwides, Smith (White-fronted Bee-
Eater). At Chibababa, in Portuguese E. Africa, Mr.

Swynnerton watched these birds hawking insects.

" During the whole time that I was watching, per-

haps a quarter of an hour, I saw the birds fly out

six times after butterflies of some size, including

Fierines, probably Catopsilia florella and Belcnois

severina or B. mesentina, as these seemed to be the

only white butterflies which were flying over the

water. In these six attempts the butterfly was caught
outright only twice ; on two other occasions, after

much dodging, it got away and the bird returned to

its perch ; while on two remaining occasions, on one

bird missing the insect, several others promptly flew

out (the first time seven or eight, and the second

time three) to join in the sport, the butterfly being

eventually captured, each time after some little dart-

ing about and confusion. Besides this, on quite a

number of occasions, I saw a bird aim at or catch

what I took to be a Lycaenid, the others going out to

its aid in the same manner three or four times":

C. F. M. Swynnerton, "Ibis," 1908, p. 899. [He shot

one bird and sent me the stomach, which contained a

specimen of Acraea rahbiae, Ward, G. A. K. M.]

25 Eurystomus afer, Lath. (Yellow-billed Roller). " Ma-
sembeti, near Beira, Nov. 1906. This bird was sit-

ting on a very tall dead tree, and I saw it take a large

reddish or brown butterfly on the wing " : C. H. B.

Grant (note from diary).
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26. Coracias caudatus, L. (Lilac-breasted Roller). " Rollers

(Coracias caudata) are great hawkers of flying insects,

especially of butterflies" : H. A. Brydeu, " Nature and
Sport in S. Africa," p. 64.

27. Coracias sp. ' I may here say that I have on one
occasion seen a Roller (Coracias) in West Africa cap-

ture on the wing a Pierine, probably Terias se.nega-

Icnsis "
: Dr. F. Creighton Wellrnan, " Ann. See. Ent.

Belg.," 1908, p. 148.

28. Ispidina natalcnsis, Smith (Natal Kingfisher). " These
birds feed entirely on butterflies and insects caught
on the wing "

: T. Ayres, in Sharpe's " Monogr, King-
fishers," p. 146 (Natal).

29. Halcyon chalicuti, Stanley (Striped Kingfisher). («)

"Its food consists entirely of Coleoptera, Orthoptera,

Lepidoptera and flies. ... It captures insects on the

wing": von Heuglin, quoted in Sharpe's "Monogr.
Kingfishers," p. 184 (N.E. Africa).— (Z>) " Nov. 23, 1908.
" Saw a Bush Kingfisher catch and eat two butter-

flies, viz. Junonia ccbrene and Catopsilia fiorclla, both
of which were captured when feeding.'' G. A. K.
Marshall, Tr. Ent. Soc, 1902, p. 357 (Rhodesia).

30. Coccystcs cafer, Licht. (Levaillant's Cuckoo). " Dec.

15, 1898. Remains of Fapilio dcmodocus found in

the stomach of a cuckoo {Coccystcs cafer) "
: G. A. K.

Marshall, /. c. (Rhodesia).

31. Falco sichhtitco, L. (Hobby), " Swynnerton shot a hobby
which had in its stomach an almost coimplete Terias"

:

G. A. K. Marshall, /. c. (Rhodesia),

32. Birds not identified :

—

(a) " Empandeni, Plumtree, Rhodesia. On Feb. 31

of this year (1907) I was passing through a native

field and saw a brownish bird about the size of a

starling dart out of a tree and seize a Fieris or

Teracolus (I could not be certain which, as the butter-

fly was flying rather high and I was not near enough
to identify it) in its beak and fly back to the tree with

it. I was near enough to be absolutely certain of this.

It was the first time I liad ever witnessed anything
of the sort, and so far I have not seen a repetition

of any such attack "
: Father O'Niel, S. J. (in litt.).—

(h) "This Scdamis was settled on the under-side of a

leaf when a bird made a dart at it and took the piece

out of the wings. May 12, 1902, Stella Bush, Dur-
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ban "
: note by F. Muir on a specimen of S. anacardii

(= parhassus, Dvarj) in the Oxford Museum. Prof.

Poulton, to whom I am indebted for this record, says,

that a huge piece, probably over one-third, is taken

symmetrically out of both hind-wings.—(c) " I have
only once seen a bird attempt the capture of a butter-

fly, and that was a shrike, which is common here, trying

to catch a newly emerged Charaxcs " : Rev. K. St.

Aubyn Rogers, in a letter to Prof. Poulton dated

Taveta, B. E. Africa, July 5, 1905.— (rf) "On May 18,

1908 [at Durban, Natal], I followed up a ^ Charaxcs

neantlus and obtained eighteen ova, and should have
got more, but the fly was then captured by a bird."

G. F. Leigh (in a letter to Prof. Poulton, dated 12, ix,

1908).— ((,') Mr. F. Muir " expressed surprise that any
doubts should have been raised. He had frequently

observed such attacks at Delagoa Bay and other

places on the East Coast of Africa, and had seen

birds waiting in trees or bushes and darting out at

butterflies as they approached "
: Prof. E. B. Poulton,

" Essays on Evolution," p. 282, note.

The following is a summary of the butterflies attacked :—
Ethiopian Butterflies,

acraeinae.

Acraea sp.—Motacilla capensis (1, a) ; Merops persicus

A. rahbaiae, Ward.—Melittophagus bullockoides (24).

A. nohara-halali, Mshl.—Apalis thoracica (4).

Nymphalinae.

Atella phalantJia, Drury.—Terpsiphone persiDicillata

(10, d) : Melittophagus meridionalis (23, c).

Pyrameis cardiii, L.—Nectarinia sp. (3).-

Precis sp.—Melittoph. meridionalis (23, h).

P. hierta-cehrene, Trim.—Halcyon chelicuti (29, h).

Salatnis parhassus, Drury.—Bird (32, Ij).

Hypolimnas duMv-S-drucei, Butl.—Dicrurus sp. (12).

Charaxcs sp.—Bird (32, c).

C. neanthcs, Hew.—Bird (32 d).

Lycaeninae.

Tarucus tclicanns, Lang.—Pratincola torquata (5) ; Pa-
chypora molitor (8, cc, h).
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Mylotliris sp.—Trochocercus albonotatus (9 ; butterfly

refused).

M. agathina, Cram.—Terpsiphone perspicillata (10, a)
;

Merops apiaster (19, h).

Bdenois spp.—Merops persicus (18, V); Dicrurus afer

B. near dcntigera, Butl.—Dicrocercus hirundineus (17).

Synchloe helice, L.—Motacilla capensis (1, h).

Eronia cleodora, Htibn.—Terpsiphone perspicillata (10, c).

Caiojysilia floo^ella, F.—Dicrurus afer (11, &); Dicrurus

iudwigi (13) ; Dicrocercus hirundineus (17) ; Halcyon
chelicuti (29, h).

Teracolus '? evenina, Wallg.—Hirundo monteiri (14).

Tcrias sp.—Dicrocercus hirundineus (17) ; Falco sub-

buteo (31).

T. hrigitta, Cram.—Cypselus caffer (16).

T. senegcdensis, Boisd.—Coracias sp. (27).

Picrinae.—Merops nubicoides (20, h); Merops boehmi

(22); Melittophagus meridionalis (23, «); M. bul-

lockoides (24); Bird (32, a).

Papilioninae.

Painlio demodocus, Esp.—Coccystes cafer (30).

P. dardanus-ccnca, Stoll.—Terpsiphone perspicillata

(10, h).

P. nireus-hjacus, Doubl.—Lanius collaris (6) ; Terps.

perspicillata (10, h).

P. 2^yl((des-angolamis, Goeze,—Hirundo sp. (15).

Hesperiidae.

Snrangcsa eliminata, Holl.—Bradyornis mariquensis (7).

Baoris deteda, Trim.—Pachyprora molitor (8, h).

Hesperiidae.—Merops apiaster (19, a).

Records from the Indo-Malayan Region.

1. Copsychus saularis, L. (Dhayal Bird). " I remember
once seeing at Dehra Dun a Dhyal or Magpie-Robin
take a disabled Catoimlia I threw out for it " : Frank
Finn, "Nature," ixi, 1899, p. 55 (India).

2. Pycnonotus sp. (Bulbul). "The Hon. Mr. Justice

Newton, who assiduously collected and took notes
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upon the Lepidoptera of Bombay, informed me that
the Charaxes psaplion of Westwood was continuously
persecuted by the Bulbul": A. G. Butler, "Nature,"
iii, 1870, p. 165, note.

3. Pycnonotus sinensis, Gm. (Green Bulbul). Observed to
attack butterflies in Southern China, "but generally
miss them "

: J. C. Kershaw, Tr. Ent. Soc. Lond. 1905,
p. 6.

4. Otoeampsa fiiscicaiidata, Gould (Red-whiskered Bulbul).
" This afternoon I was sitting under the veranda with
my head within about 5 ft. of a red-whiskered bul-
bul'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. Acraea violae ... 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 3 ft. of the nest to see how
the young birds took it. The bird went down and
pushed the butterfly well into the youngster's throat,

and it was swallowed immediately, wings and all, and
the young bird settled quietly down without seem-
ing in the slightest degree upset " : H. L. Andrewes
(in a letter to Prof. Poulton, dated 19, iii, '08, Nilgiri
Hills, S. India).

5. Artamus monaclms, Bp. (Swallow-Shrike). "It feeds
on insects, butterflies on the wing, grasshoppers,
etc. (Meyer) " : Meyer and Wigglesworth, "Birds of
Celebes," ii, p. 435.

6. Arta7nus fitscus, Vieill. (Ashy Swallow-Shrike). "I am
not certain as to the date on which I saw the
Ashy Swallow-Shrike catching specimens of the
Euploea, Crastia core. ... At least six specimens
of the Crastia were captured by the shrike, all of
which it carried away to a branch high up in a big
tree, but I could not see whether they were eaten "

:

Coh J. W. Yerbury, Tr. Ent. Soc. Lond., 1902, p. 360.
7. Tephrodornis pondiceriamcs, Gm. (Indian Wood-Shrike).

" Moths and small butterflies form a considerable
portion of its food "

: Capt. Legge, " Birds of Ceylon,"
ii, p. 374.

8. Chihia hottentotta^ L. (Hair- crested Urongo). " Salween
BB 2
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River, 17, v, 78. . . . This tree [Bomhax malaharicum']

was in flower and was crowded with birds of all kinds,

chiefly mainas, kingcrows and parrots. I noticed

among them two or three hair-crested Drongos {Chihia

hottentotta), and was rather surprised to see one of

these suddenly dart from the tree and give chase to a

white butterfly (Apj^icis hijipo) that was flitting about
some willow-like bushes. The bird swooped at the

butterfly several times and chased it, but so far as I

could see did not succeed in catching it": Lt.-Col.

C. T. Bingham, note from diary (Burma).
9, Licrurus ater, Herm. (King-Crow),

—

{a) "It feeds . . .

occasionally on moths and butterflies "
: Jerdon, " Birds

of India," i, p. 428.— (/*) "Delhi, ll,vii,75 While
I was watching a Paipilo critlwnius [ = demoleus, L.]

flew past and the King-Crow gave chase, snapped at

it, but the butterfly dodged, the bird twisted, and
after making two or three more attempts caught it

and flew with it to a small keekur tree {Acacia). For
some time the King-Crow sat holding the butterfly,

then he began to champ it and seemed to make two
or three attempts at swallowing. A villager, however,

coming through the grass close jDast the tree frightened

the bird and it dropped the butterfly. I picked the

insect up, but though still alive it was much injured

and unable to fly" : Lt.-Col. C. T. Bingham (note from

diary).—(c) This bird was observed to catch butterflies

in India : Major Nurse, " Journ. Bombay, N. H. Soc,"

ix, 1895, p. 337.

—

(d) The common King-Crow
{Dicrurus ater, I believe) invariably captures butterflies

on the wing ; I have seen these birds scores of times

do this. Their usual prey seems to be a small deep
yellow butterfly with black on the tip of the wings,

but I have occasionally seen other butterflies so

captured by them. . . . With reference to my previous

letter I would say that the butterfly referred to was
the Terias silhetana or Terias laeta, probably both "

:

A. E. Mackay, "Nature," Ixv, 1902, pp. 247 and 486
(India).

—

(e) " In the other case the butterfly, Euthalia

garuda, had been slightly crippled by some accident,

which a King-Crow detected at once, but it had some
trouble to catch it " : E. H. Aitken, " J. Bomb. N. H.
Soc," xvi, 1904, p. 156 (India).—(/) Observed to

attack butterflies in Southern China, but generally
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miss them : J. C. Kershaw, Tr. Ent. Soc, 1905, p. 6.

—

(g) "Sept. 23, 1885. Road up Thundiani, near Kala
Pani Bungalow. Saw a youDg King-Crow, Dicrunts

ater, stoop at a big blue Pa/pilio, either P. folyctor or

P. ardxiriis, and miss it. The bird did not repeat the

attempt": Col. J. W. Yerbury, Tr. Ent. Soc, 1902,

p. 359.—(/t) "Sept. 2, 1886. Road up Thundiani,

near top of the hill. Saw a young King-Crow stoop

at a specimen of Vanessa haschmirensis, and after

missing it once take it at the second attempt. Did
not notice whether the insect was eaten " : Col.

Yerbury, /. c.—{i) " Going through some fairly open
jungle [in Burma] close to the main road I put up a

Melanitis ziteni'us, which fluttered across the road

and was swooped at by a King-Crow {Dicruo^us), but

missed "
: Lt.-Col. C. T. Bingham, Tr.Ent. Soc, 1902,

p. 363.—(/) Observed to hawk Caio2')silia in Burma

:

Lt.-Col. Bingham, /. c. p. 363.

10. Dicrums sp. (Drongo). " On a forest path a Danaus
scptentrionalis flew along before me with its slow,

flapping motion, when suddenly an apparently young
Dicrurid—these birds are bitter enemies of butterflies

—darted at it from a twig where it had been on the

watch, but when about two feet away shook itself

and then, without seizing the insect, returned to its

perch "
: E. Haase, " Res. on Mimicry," p. 99 (Siam).

11. DicruTus longicatidatus, Jerd. (Long-tailed Drongo).

This bird was observed to seize a large butterfly

(Teino2Mlp'i(s impcrialis, Hope) on the wing : G. C.

Dudgeon, "J. Bomb., N. H. Soc," ix, 1895, p. 337
(India).

12. JDicrurus Icxicopiygialis, Blyth (White-vented Drongo).

"Mr. Lewis also gives Bttehanga leucop)yg talis as a

very active hunter of butterflies on the wing " : R.

Trimen, Proc Ent. Soc, 1897, p. xci (Ceylon).

13. Dicmrus sp. On two occasions in Java an " Bdoliusl

sp." was seen to eat a Euploca rafflesii, Moore (Piepers) :

A. S. Packard, " Proc Am. Phil. Soc," 1904, p. 412.

14. Buchanga sp. (Drongo). " Buchana [sic] sp., a small

species, was very common on a small island near

Bangkok during the flying season of the Catopisiliae,

and I have observed it as it was busy in capturing

these insects." Haase also states that Dicruridae in

general " appear to be special enemies of these
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insects [butterflies] " : E. Haase, " Researches on
Mimicrj'," (transl.), ii, p. 101.

15. Fericrocotus Jlammens, FoYSt. (OrSiUge Minnivet). "Its

diet consists of small butterflies and various winged
insects, some of which it will occasionally take on the

v/ing" : Capt. Legge, " Birds of Ceylon," ii, p. 365.

16. Terpsiplione princess, Temm. (Black-tailed Paradise

Flycatcher). Observed to attack butterflies but
generally miss them, in Southern China : J. C.

Kershaw, Trans. Ent. Soc, 1905, p. 6.

17. Terpsipho7ie paradisi, L. (Indian Paradise Flycatcher).

Observed to catch Neptis aceris, Ixias marianne and
Fure7na [Terias] hecahe, Jan. 1905, at Vavuniya
Vilankulam, North Ceylon : Dr. F. Doflein (letter

dated 12, iv, '07).

18. Flycatcher (not identified). " Often and often I have
had opportunities of observing females of Chrome
faunula fall a prey to flycatchers when sailing round
the tops of trees with their slow fluttering flight":

A. Grubauer, " Soc. Ent. Zurich," xvii, 1902, p. 123
(Malay Peninsula).

19. Fasser mooitanus, L. (Tree Sparrow), (a) "Twice also

have I seen a sparrow attack an Amathusia p)hidipp)us,

L." : Piepers, quoted by Packard, " Proc. Am. Phil.

Soc," 1904, p. 412 (Java).— (&) "I have observed

Hesperia thrax and other Hesperiidae and Catopsiliae,

which were struck down and devoured by sparrojvs "

:

E. Haase, " Researches on Mimicry " (transl.), ii, p.

101 (Siam).—(c) Observed to attack butterflies, but

generally miss them, in Southern China : J. C.

Kershaw, Trans. Ent. Soc. Lond., 1905, p. 6.—(rf) " I

have more than once noticed the common Burmese
sparrow (Fasser montanus) trying to catch some little

moth. On one occasion I watched the insect, which
had escaped, settle, and caught it. It proved to be a

Zizera sp. ? " : Lt.-Col. C. T. Bingham (note from
diary).

20. Acridotheres tristis, L. (Common Mynah). (a) " Kaw-
karaik, 18, iv, 1891. Saw a maina (A. tristis) while

feeding on the ground in front of my bungalow make
a sudden jump upwards to catch a passing Fapilio ;

what species the latter was I did not see "
: Lt.-Col.

C. T. Bingham (note from diary).

—

(h) " I may men-
tion that not long ago I saAV here in Calcutta a
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Common Mynali with a white butterfly in its bill " :

F. Finn, '-'Nature," Ixi, 1899, p. 55.

21. A Trogon (not identified). " The other day I saw a

small Trogon dart at a Terias unsuccessfully "
: S. B.

J. Skertchley, "Ann. Mag. N. H." (6) iii, 1889, p. 478
(Borneo).

22, Ilerops viridis, L. (Indian Bee-Eater), (a) Observed
to catch butterflies in India : Major Nurse, " J. Bomb.
Soc," XV, p. 349.

—

(h) " Col. Swinhoe informs me that

in India he has on several occasions seen Merops
viridis catch and eat butterflies, and that he has also

witnessed many cases of other birds pursuing them "
:

E. Trimen, Proc. Ent. Soc. Lend., 1897, p. xc.—(c)

" Mr. F. Lewis, of the Ceylon Forest Service, . . . has

seen Merops viridis occasionally take small white and
yellow butterflies (Terias spp.) " : E,. Trimen, I. c. xci.

—

(d) " In the cases [of birds attacking butterflies

which] he had witnessed, the Euplueae and Danaidae
were caught as often as any others, but usually

escaped eventually from the beak of the bird and flew

away none the worse owing to the toughness of the

integuments. The only bird he had observed fre-

quently to pursue butterflies was the Common Indian

Bee-Eater, which he had seen hawking Pieridae, and
among them Teracolus "

: Sir G. Hampson, Proc. Ent.

Soc. Lond., 1897, p. xxxviii (India).— (c) "Another
bird that frequently catches these butterflies \_Terias

silhetana and T. laeta] on the wing is the Indian

Bee-Eater {Merops viridis)" : A. E. Macka}', "Nature,"
Ixv, 1902, p. 486 (India).—(/) "In one case a Bee-
Eater caught a Danais, but dropped it as soon as it

had tasted it, and the Danais flew away little the

worse" : E. H. Aitken, "J. Bomb. Soc," xvi, 1904, p.

156 (India).

—

(g) Terias hccale and Papilio pammon
" seemed to be the principal victims of the graceful

green Bee-Eaters. . . . They never missed their

prey, and always brought their quarry back to the

same spot to be dis-winged before being swallowed,

the ground under their watch-towers being thickly

strewn with gaily painted shreds of unfortunate butter-

flies and bees "
: E. L. Arnold, " On the Indian Hills,"

i, pp. 247, 248 (1881).— (/t) Col. N. Manders informs

me that in the year 1900 in Ceylon he observed a

Bee-Eater of this species capture a Charaxcs psaplion.
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23. Merops philijipinus, L. (Philippine Bee-Eater), {a) "Mr.

F. Lewis, of the Ceylon Forest Service, . . . has seen

M. j?/a/*2'PMi?6S occasionally take small white and
yellow butterflies (Terias spp.)": R. Trimen, Proc.

Ent. Soc. Lond., 1897, p. xci.

—

(b) " Frequently cap-

ture Cato'psiliae, especially when these butterflies are

travelling in thousands along the river-valleys" (F.

Lewis) : R. Trimen, I. c. (Ceylon).—(c) " They feed

even on butterflies, which I have seen this species

frequently capture" : Jerdon, "Birds of India," I, p. 208

(2nd ed. 1877).— 0^) " Nov. 14, 1891. On the Kandy
Road between Trinkomali and Kanthalai ; butterflies

in great numbers sitting on the wet mud by the road-

side ; chiefly Pierinae {Gatopliaga), but a few P[apilio'\

nomius with them. These butterflies rose in clouds

as one drove past. A Bee-Eater, Mcrops 2'>hilippinus,

kept flying in front of my carriage and taking speci-

mens of these butterflies as they rose. The bird

seemed to select the yellow females, which are rare,

the white females being to them probably ia the pro-

portion of 100 to 1. . . . These Bee-Eaters were

often seen catching Pierinae ; in fact, it seems to have

occurred so often that I ceased to record the fact " :

Col. J. W. Yerbury, Trans. Ent. Soc, Lond, 1902, p.

860.—(c) " I noticed clouds of butterflies, chiefly

Catopsilia, migrating, crossing the Salween from east

to west in a continuous stream. These were being

persistently hawked by the Mcrops, mixed with which

were some king-crows " : Lt.-Col. C. T. Bingham,

Trans. Ent. Soc. Lond., 1902, p. 863 (Burma).

24. Mcrops viridis, L., M.pMlip2mms,L.,a,ndMelittoplia,gus

sivinhoei, Hume, (a) Some Bee-Eaters (" which of

the three species mentioned in my book was not

sufficiently determined ") were seen to capture Papilio

eritlionius, P. hector and Precis ip)hita, at Anarad-

hapura, Ceylon, in Jan. 1905 : Dr. F. Doflein (letter

dated 12, iv, 1907).— (&) At Vavuniya Vilankulam,

North Ceylon, in Jan. 1905, all these three Bee-

Eaters were observed to capture some of the following

butterflies, Papilio crithonius, P. hector, Hyp)olimnas

holina, H. misvppns, Eronia spicidifcra, and Heho-

nnoia glaucipjic : Dr. Doflein, /. c.

25. Mcrops apiastcr, L. (European Bee-Eater). Seen to

capture a Lycaenid, probably Polyommatus {Lampides'^
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haeticus : Major Nurse, " Journ. Bomb. Soc," xv, p. 349
(India).

25 bis. 3Ierops leschcncmlti, Vieill. (Leschenault's Bee-
Eater). " These birds never eat the wings of butter-

flies. You see one of them swoop on to a butterfly

close at hand ; then you hear a little click of the bill,

and as the bird flies off the pair of wings come
slowly fluttering to the ground "

: W. Davison, " Stray
Feathers," vi, 1878, p. 68.

26. Mclittophagtis swinhoci, Hume (Swinhoe's Bee-Eater).

(a) " Frequently capture Catojjsiliae, especially when
these butterflies are travelling in thousands along the

river-valleys " (F. Lewis) : R. Trim en, Proc. Ent. Soc.

1897, p. xci (Ceylon).—(&) " The butterflies hawked
and eaten by the Bee-Eaters belong to the follow-

ing species, Fcqnlio erithonius, P. saiycdon, Charaxcs
athamcts, Cyrestis thyodamas, and Terias hecahe. A
meagre list, for I am certain I saw the Bee-Eaters
swoop for and catch Prioncris, JHehomoia, Junonia and
Precis. I also particularly noticed that the birds

never went for a Banais or Eiiploea, or for Papilio

onacarciis and P. xenocles, which are mimics of Danais,
though two or three species of Danais, four or five of

Euploea, and the two above-mentioned mimicking
Papilios simply swarmed along the whole road " :

Lt.-Col. C. T. Bingham, Trans, Ent. Soc, 1902, p. 362
(Burma).

27. Coracias indicus, L. (Indian Roller). Observed catch-

ing butterflies in India : Major Nurse, " J. Bomb. Soc,"
XV, p. 349.

28. Coracias affinis, McCl. (Burmese Roller), " Ataran
River, 30, ii, 1881. Saw a Coracias affinis fly to a

tree holding a Cyrestis thyodamas in its mouth"
Lt.-Col. C. T. Bingham (note from diary).

29. Halcyon smyrnensis, L. (White-breasted Kingfisher).

{a) " Very common, feeding indiscriminately on fresh-

or salt-water fish, crabs, beetles and butterflies. I

have seen them capture these last in the manner of

flycatchers (Muscicapidae), darting from a sprig and
seizing them in the air "

: E. L. Layard, " Ann. Mag.
N. H." (2) xii, 1853. p. 172 (Ceylon).—(5) " I have
observed one launch out from a high tree, in the

manner described by Layard, on a butterfly "
: Capt.

Legge, " Birds of Ceylon," i, p. 300 (1878).
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30. Microhierax fringillariiis, Drap. (Black-legged Fal-

conet), {a) On 25 March, 1877, in Tenasserim, a

nest of this species was found in a hole in a tree.

" At the bottom of the hole, which was about eighteen

inches deep, was a soft pad composed of flies and
butterflies' wings, mixed with small pieces of rotten

wood": J. Davidson, quoted by A. O. Hume, " Stray

Feathers," v, 1877, p. 81.—(5) This Falconet was
observed hawking Painlio cm-pedocles at Sarawak,
Borneo, in Sept.

'" 1897: R. Shelford {in litt.).—{c)

" Though feeding on birds, as a rule smaller, but

undoubtedly occasionally larger than itself, the chief

food probably of this little Falcon is insects of various

sorts, dragonflies, beetles and butterflies. I say

butterflies, for, although I have never found the

distinguishable remains of butterflies in those I have
examined, I have no doubt that they do capture but-

terflies largely, and of all sizes, for the nest of a pair

that I found at Bankasoon [Burma] consisted of a

pad composed entirely of insect-wings, and the mass
of these were those of butterflies " : W. Davison,
" Stray Feathers," vi, 1878, p. 5.

31. Microhierax cocrulesccns,'L. {^Qdi-\e.gge& Falconet). («)

This bird was observed on March 20, 1881, in Burma,
to capture and eat a Fapilio sarpedon : Lt.-Col.

C. T. Bingham., Trans. Ent. Soc, 1902, p. 364.—(6)

From a nest of this species found in Burma in March
1878, the following butterflies' wings were taken

—

Mycalcsis 2^crsci(s, Precis orithya, Symphaedra dirtca ^,

Charaaies sp., Pa2nlio erithonius, Painlio caicnus, and

some unidentified species of Lycaenidae : Lt.-Col.

Bingham, I. c. p. 365.—(c) Another nest of the same
species, also found in Burma, contained " a fairly firm

pad of chips of wood, a few leaves, with an upper

stratum quite two inches thick, composed almost

entirely of the wings of cicadas, with a few butterfly

and moth wings interspersed therein " : Lt.-Col.

Bingham, "Zoologist" (4), 1901, p. 224.

32. Birds not identified :

—

(a) A specimen of the Lycaenid, Panchala apidanus,

was certified by Mr. Godfciy to have been mutilated

by a bird : W. L. Distant, " Rhop. Malayana," p. 274.
—(h) "I have never seen abii'd seize one of the often

very common, slow-moving and fearless, reddish-brown
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Danaids; while the Pieridae, and especially the

Catopsiliae, were often pursued by birds a long dis-

tance "
: E. Haase, " Researches on Mimicry " (transL),

ii, p. 23, note.—(c) A bird was seen to seize a butter-

fly, Elymnias undularis <^, just as the observer was on
the point of capturing it with his net : Prof. E. A.
Minciiin, Proc. Ent. Soc. L., 1904, p. xxxvii. (India.)—(d) " During five years I have, perhaps, seen a

dozen attacks on butterflies by birds, and only seen

them captured two or three times "
: J. C. Kershaw,

Trans. Ent. Soc, 1906, p. 6 (S. China).—(c) "In
Ceylon a bird was seen to make a swoop at a male
CcUophaga paulina, but missed it": Dr. G. B. Long-
staff, Trans. Ent. Soc, 1905, p. 135.—(/) "I have
often seen birds catch butterflies in Hongkong, Cochin-

china, and Europe, but neither birds nor butterflies

were identified "
: Dr. F. Doflein (letter dated 22, iv,

1907).—(^)
" Hangtharaw River, 12, iv, 1881 [Burma].

On the march to-day I found under a tree by a

stream quite a number of the wings of butterflies,

chiefly Lycaenidae. These had apparently been
sheared off by some bird that had fed on the flies.

Lampidcs and Nacadula abounded on the sandy
banks " : Lt.-Col. Bingham (note from diary).—(A)

"I could never observe that this species [Ornithoptera

darsius. Gray] was captured by the birds, thougli the

much larger black and white Papilio polymnestoi\

Cram., often fell a prey to them, and nearly all those

on the wing were damaged." It is then suggested
that the Ornithoptera derives its immunity from the

fact that its larva feeds on the poisonous Aristolochia.
" But be that as it may, we always observe that this

butterfly is uninjured, in spite of its slow, lazy and
almost unwieldy flight among the birds; while the

strong, quickly flying Papilios, hector, erithonitts,

agamemnon, montanus, polytes, etc., are seized "
: Dr.

F. Doflein, " Ostasienfahrt," p. 444 (Ceylon).

Indo-Malayan Butterflies.

Danainae.

Danaida sp.—Merops vitidis (22,/; butterfly rejected).

Tirumala septentrionis, Butl.—Dicrurus sp. (10; butter-
flv rpfnspr^^fly refused).
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Eu^loea core. Cram.—Artamus fuscus (6).

E. raiflesii, Moore.—Dicrurus sp. (13).

Satyrinae.

Mycalesis pcrseits, F.—Microhierax coerulescens (31, h).

3Ielanitis zitcnius, Hbst.^—Dicrurus ater (9, i).

Elymnias undularis, Drury.—Bird (32, c).

Amathusiinae.

Mclanocyma fa-unula, Westw.—Flycatcher (18).

Amathusia phidippus, Joh.—Passer montanus (19, a).

ACRAEINAE.

Acraca violac, F.—Otocampsa fuscicaudata (4).

Nymphalinae.
Pyrameis JcascJimirensis, Koll.—Dicrurus ater (9, h).

Precis, spp.—Melittophagus swinhoei (26, h).

P. orithya, L.—Microhierax coerulescens (31, h).

P. iphita, Cram.—Merops sp. (24, a).

Hypolimnas holina, L.—Merops sp. (24, h).

H. misip)pns, L.—Merops sp. (24, h).

Cyrestis thyoclamas, Boisd.—Melittophagus swinhoei (26,

h) ; Coracias affinis (28).

Neptis eurynome, Westw.—Terpsiphone paradisi (17).

Euthalia garuda, Moore.—Dicrurus ater (9, c).

Symphaedra dirtaca, F.— Microhierax coerulescens

(31, h).

Charaxcs sp.—Microhierax coerulescens (31, h).

C. psapJwn, Westw.—Pycnonotus sp. (2) ; Merops viridis

(22,70.

Eulcpis athamas, Drury—Melittophagus swinhoei (26, h).

Lycaeninae.

Lampides haeticus, L.—Merops apiaster (25).

Zizcra sp.—Passer montanus (19, f^-

Panchnla apidanns, Cram.—Bird (32, a).

Lycacnidac.—Microhierax coerulescens (31, h).

PlERINAE.

Prioncris sp.—Melittophagus swinhoei (26, h).

Ixias marianne, Cram.—Terpsiphone paradisi (17).

Appias hippo, Cram.—Chibia hottentotta (8).

Catophaga sp.—Merops philippinus (23, d).
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G. paulina, Cram.—Bird (32, e).

Catopsilia spp.—Copsychus saularis (1); Dicrurus ater

(9,y); Buchanga sp. (14); Passer montanus (19, />);

Merops philippinus (23, h, e) ; Melittophagus swinhoei

26, a).

Terias,spp.—Trogon (21); Merops viridis (22, c); M.

Philippines (23, a).

T. hccahe, L.—Terpsiphone paradisi (17) ; Merops viridis

22, g) ; M. philippinus (23, h).

T. laeta, Boisd. (or silhetana, Wall.)—Dicrurus ater (9, d);

M. viridis (22, e).

Teracolus sp.—M. viridis (22, d).

Hebomoia glaucijipe, L.—Merops sp. (24 h); Melitto-

phagus swinhoei (26, h).

Pareronia ccylanica, Feld.—Merops sp. (24, I).

Pierinae—Acridotheres tristis (20, &); Merops viridis

(22, d).

Papilioninae.

Teinopcdpus impericdis, Hope.—Dicrurus longicaudatus

(11)-

Papilio sp.—Acridotheres tristis (20, a).

P. hector L.—Merops sp. (24, a, 5).

P. demoleus, L.—Dicrurus ater (9, h) ; Merops sp. (24,

a, h); Melittophagus swinhoei (26, h); Microhierax

coerulescens (31, h).

P. pohjmnestor, Cram.—Bird (32, h).

P. yolytes, L.—Merops viridis (22, g\
P. caunus, Westvv.—Microhierax coerulescens (31, h).

P. p)olyctor, Boisd. (or arcturus, Westw.)—Dicrurus ater

P. nomius, Esp.—Merops philippinus (23, (/).

P. sarpedon, L.—Melittophagus swinhoei (26, b) ; Micro-

hierax coerulescens (31, a).

P. empedocles, F.^Microhierax fringillarius (30, I).

Hesperiidae.

Casyapa thrax, L.—Passer montanus (19, b).

Eecords from the Nearctic Region.

1. Turdtts migratorius, L. (American Robin). Observed

to attack and devour a large brown butterfly, but the

wings were not eaten : G. A. Soper, " Nature," Ixi,

190O, p. 49 (New Jersey).
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2. Turdus mustclinus, Gm. (American Wood-Robin), Colias

jjJiilodice, Pieris ra^pae and P. hrassicae are eaten by
this bird : Gentry, " Life-Histories of Birds of E.

Pennsylvania," 1876, i, p. 16.

3. Sialia sialis, L. (Blue-bird). " They [an immense con-

course of Terias lisa, Boisd.] did not stay long upon
the islands [Bermudas], however, only a few days, but
during that time thousands must have fallen victims

to the vigorous appetites of the blue-bird (Sialia. sialis,

Baird), and black-bird {Mimus caroliounsis. Gray),

which were continually preying upon them": J. M.
Jones, "Psyche," i, p. 122.

4. Mimus polyglottus, L. (Mocking-bird), {a) " In Florida,

as we have been informed by Mrs. Annie T. Slosson,

the mocking-bird frequently chases butterflies "
: A. S.

Packard," Proc.Am. Phil. Soc.l904,"p.401.—(&)"Dip-
tera, mosquitoes, butterflies, larvae of non-irritating

properties, earthworms and berries of divers kinds

constitute their dietary "
: Gentry, " Life-Histories of

Birds of E. Pennsylvania," i, p. 27.

5. Mimus carolincnsis, L. (Cat-bird). Observed to prey

largely on Terias lisa, Boisd. (v. Sialia sialis).

6. Telmatodytespalustris, Baird (Long-billed Marsh Wren),
Its food comprises among other things " many of the

Noctuidae and Lycaenidae in the condition of imagoes":

Gentry, op. cit. i, p. 89.

7. Myiodioctes pusillus, Wils. (Green Black-capped Fly-

catcher). Stomachs contained Co/ias^7w7orficc; Gentry,

I.e. i, p. 168.

8. /S'ei(o^Aa^rtr«4^'ict//a,L.(American Redstart). («) Stomachs
contained Lycaenidae : Gentry, I. c. i, p. 173.

—

{h) " The
redstart feeds exclusively on an insect diet, consisting

chiefly of flies, spiders, plant-lice, butterflies, beetles

and different larvae "
: Dr. B. H. Warren, " Birds of

Pennsylvania" (2nd ed.), p. 191.

9. Dendroeca virens, Gm. (Black-throated Green Warbler),

Observed to have pursued and probably captured a

Pieris, " apparently Pieris rapae "
: A, S. Packard,

"Proc. Am. Phil. Soc," 1904, p. 897 (U.S.A.).

10. Gcotlilypis trichas, L. (Maryland Yellow-throat). " Prof.

C. V. Weed, of Durham, N.H., writes that he saw an

Antio'iM butterfly in the mouth of a Maryland Yellow-

throat": A. S. Packard, I.e. p. 401.

H. Pyranga, rubra, Sw. (Scarlet Tanager). (a) A butterfly
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found in one stomach : Dr. B. H, Warren, " Birds of

Pennsylvania," p. 251.—(5) In stomachs of this bird

were found " many of the Satyridae, Lycaenidae and
Tortricidae "

: Gentry, I.e. i, p. 180.

12. Hirimdo crythrogaster, Bodd. (American Swallow).

Stomachs contained Lycaenidae : Gentry, /. c. i, p. 187.

13. Progne subis, Baird (American Purple Martin). " Mr.

Otto Widman,who has observed the feeding habits of

purple martins, found that the parent birds carried

to their nestlings dragonflies, butterflies and moths,

grasshoppers, beetles and flies "
: S. D. Judd, " Yearb.

Dept. Agric. Washing.," 1897, p. 417.

14. Tachycineta hicolor, Vieill. (American White-bellied

Swallow). Stomachs contained Pieris ra-pac and Colias

jj/iilodice: Gentry, I.e. i, p. 189.

15. Cottle o'iijaria, L. (Sand Martin). Stomachs contained

Lycaenidae : Gentry, I.e. i, p. 196.

16. Stelgidopteryx serrijjennis, Aud. (Rough-winged Swal-
low), Stomachs contained Colias philodice, the smaller

Argynnis and Lycaenidae : Gentry, /. c. i, p. 197.

.17. Vireo olivaceus, L. (Red-eyed Vireo). "Prof F. E. L.

Beal found in the stomachs of some nestling birds,

tree-hoppers,assassin bugs [Reduviidae], spiders, sphinx

caterpillars and butterflies " : S. D. Judd, " Yearb.

Dept. Agric. Washing.," 1897, p. 416.

18.. Vireo Jlavifrons, Vieill. (Yellow-thi'oated Vireo). Ob-
served to have eaten Thecla Mimuli, Harr. and Argynnis
hellona, F. : Gentry, I. c. i, p. 221.

19. Vireo sulitarius, Wils. (Blue-headed Vireo). Eats " small

Lepidoptera, both diurnal and nocturnal " : Gentry,

/. c. i, p. 226.

20. Vio^eo nmKioracensis, Gm. (White-eyed Vireo). Devours
Argynnis myrina and Thymele {Eudamus) tityrus, F.

:

Gentry, I. e. i, p. 231.

21. Lanias ludovicianus, L. (Loggerhead Shrike). " Its

food consists chiefly of grasshoppers, crickets. Coleop-
terous and other insects, including butterflies and
moths, which it will pursue and capture on the wing "

:

Dr. Bachman, quoted by Baird, Brewer and Ridgway,
"Birds of N. America," i, p. 419.

22. Melospiza faseiata, Gm. (Song Sparrow), (a) Observed
to feed on Thecla Jmonuli, Harr. : Gentry, I. c. i, p. 287.—(b) Observed (with Chipping and Savannah spar-

rows) to catch and eat a few Vanessa milberii, Pieris
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ra'pac and Brcnthis myrina : Caroline G. Soiile, quoted

by Packard, /. c. p. 399 (U.S.A.).

23. Spizdla socialis, Wils. (Chipping Sparrow), (a) Eats
Thecla humuli, Harr. : Gentry, /. c. i, p. 300.—(6) " Chip-
ping Sparrows, in my experience, will chase almost
any butterfly and often kill kinds they do not seem
to eat." Also recorded (with Savannah and Song
Sparrows) as catching and eating a few Vanessa mil-

herti, Pieris oxtpae and Brcnthis myrina : Caroline G.

Soule quoted by Packard, I. c. pp. 399 and 400
(U.S.A.).

24. Passer domesticus, L. (Sparrow). (a) Observed to

capture a Pieris rcqme on two occasions : L. H. Joutel

and Prof J. B. Smith, quoted by Packard, I. c. p. 399
(U.S.A.).

—

(h) In the investigation carried out in

America on the food of the European Sparrow the

following notes of attacks on butterflies are recorded :

Papilio ticrnus, once ; Vanessa, antiopa, once ; Yellow
butterfly (? Golias), once ; Cabbage butterfly, twice

;

Butterflies (kind not specified), 14 reports : W. B.

Barrows, " The English Sparrow, U.S. Dept. Agr., Div.

Econ. Ornith.," Bull, i," 1889, p. 102.

25. Passcrcidus, sp. (Savannah Sparrow). Observed (with

Chipping and Song Sparrows) to catch and eat a few

Vanessa, niilherti, Pieris rapae and Brcnthis myrina

:

Caroline G. Soule, quoted by Packard, /. c. p. 399.

26. Carduelis carduclis, L. (Goldfi.nch). " I have seen

thistle-finches attack [Papiilio] ttcrnus and [Argywiis]

cyhele, but not eat them " : Caroline G. Soule, I. c.

p. 899 (U.S.A.).

27. Molothrus pecoris,Gm. (Cow -bird). Stomachs contained

Golias philodice : Gentry, /. c. i, p. 356.

28. Agelaeiis phoenicetis, L. (Swamp Blackbird). Stomachs
contained Lycaenidae : Gentry, /. c. i, p. 360.

29. Sturnella magna, L. (American Meadow Lark). Among
other food " Colias p)hilodice and many of the Lycae-

nidae. Tortricidae, are in great demand "
: Gentry, /. c.

i, p. 365.

30. Icterus sptirius, L. (Orchard Oriole). Stomachs con-

tained Lycaenidae : Gentry, /. c. i, p. 371.

31. Icterus haltimore, L. (Baltimore Oriole). Stomachs
contained " many of the Lycaenidae and Tortricidae "

:

Gentry, /. c. i, p. 377.

32. Tyrannus tyrannus, L. (King-bird), (a) The young
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birds ai"e fed on Golias philodice and Pieris oleracea:

Gentry, I. c. ii, p. 33.

—

(b) Observed to catch Pieris

rapac: W. Dearden, quoted by Packard, " Proc. Am.
Phil. Soc," 1904, p. 401 (U.S.A.).—(c) "Last summer
a pair of King-birds built their nest on a low limb of

a tree close to our door. They consumed and fed to

their young a great many butterflies, especially the

Rape butterfly "
: Mrs. Mary Treat, quoted by Packard,

I. c. p. 403.

—

{d) " Fyles states that he once lost a

specimen [of Oeneis jutta (Arctic Satyr)] through a

King-bird {Tyrannns tyranmts) which 'gave chase to

the butterfly, and after much doubling and twisting,

caught it and disposed of it effectually
'

" : S. H.
Scudder, " Butt, of E. Un. St. and Canada," i, p. 155.

—

{e) " On Center Island in the town of Oyster Bay
[U.S.A.], in August 1902, 1 saw a King-bird {Tyrannus
tyrannus) chase a Golias. I stood still and watched
it for nearly a minute. It seemed to have great

difficulty in getting the insect, and I could hear the

beaks snap in the air in their unsuccessful attempts

to close upon the insect. The persistence of the bird

and the difficulty of . the operation of catching the

butterfly impressed me very much at the time "

:

Prof. C. B. Davenport (letter dated 8, ii, 1909).—

(/) " Summer before last I saw at a distance a bird,

I think it was a King-bird but could not make out

certainly, chasing one of the Pieridae, either a Golias

or a Pieris, in the valley near the Laboratory [Long
Island, New York]. These are all the cases I have
in mind, but I have gained the impression that the

thing was so common as not to deserve more careful

noting "
: Prof. C. B. Davenport (ibid.).

33. Myiarehus crinitus, L. (Crested Flycatcher), (a) Butter-

flies found in the stomach of one specimen : Dr. B. H.
Warren, "Birds of Pennsylvania," p. 191.

—

(b) Ob-
served to eat Golias 2'>^i'il'0dice, Pieris oleracea. and
Lycaenidae ; from direct observation it was noted that
*' hosts of Lepidoptera, both larvae and imagoes, are

devoured "
: Gentry, /. c. ii, p. 40.

34. Empidias fuscus, Gm. (Pewee). (a) The young are

fed on Golias philodice and Lycaenidae : Gentry, /. c.

ii, p. 52.

—

(b) Observed to catch Pieris rapae, or a

similar species: F. P. Drowne, quoted by Packard, " Pr.

Am. Phil. Soc," 1904, p. 401 (Virginia).—(c) Observed
TRANS. ENT. SOC. LOND. 1909.—PART III. (SEPT.) CC
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to catch a small butterfly : W. Dearden, quoted by
Packard, /. c. (U.S.A.).

35. Contopus virens, L. (Wood Pewee), {a) Stomachs
contained insects, including butterflies : Dr. B. H.
Warren, " Birds of Pennsylv.", p. 194.

—

(h) Observed

to eat Colias pliilodicc, Argynnis inyrina, GraiJta inter-

Togationis, Chrysophanus americamcs, other Lycaenidae

and Satyrinae: Gentry, /. c. ii, pp. 64 and G5.

36. Empidonax acadicus, Gm. (Small Green-crested Fly-

catcher).- (a) Stomachs contained Satyrinae and

Lycaenidae : Gentry, /. c. ii, p. 67. — (b) " Its food

consists of insects during spring and summer, such

as moths, wild bees, butterflies, and a variety of small

kinds": J. J. Audubon, "Ornith, Biogr.," ii, p. 257,

87. Chordeilcs virginianus, Gm. (Virginian Goatsucker).

Stomachs contained Argynnis aplirodite, Pyrameis

cardui, Chrysojjhanns americanus, and many of the

Satyrinae and Lycaenidae ; the young are fed also on

Pieris oleracea : Gentry, /. c. ii, pp. 95 and 96.

38. Chaetura pelagica, L. (Spine-tailed Swift). The young
are fed on Lycaenidae, etc. ; the old birds also eat

Argynnis aphrodite and Pyravieis cardui : Gentry.

I. c. 'ii, pp. 101 and 102.

39. Coccyzus americamcs, L. (Yellow-billed Cuckoo), (a)

" They feed on insects such as caterpillars and butter-

flies, as well as on berries" : J. J. Audubon, " Ornith.

Biography," i, p. 19.

—

(h) Stomachs contained Pier is

rapae and Lycaenidae: Gentry, /. c. ii, p. 118.

40. Coccyzus erytliroplitlicdvms, Wils. (Black-billed Cuckoo).

Stomachs contained Lycaenidae : Gentry, I.e. ii, p. 114.

41. Dcndrocojrus viUosus, L. (Hairy Woodpecker). Stomachs
contained Lycaenidae: Gentr}^, /. c. i,p. 130.

42. Melanarpes erythroccphalus, L. (Red - headed Wood-
pecker). Stomachs contained Lycaenidae : Gentry,

/. c. ii, p. 153.

43. Falco sparverius,Ja. (American Kestrel). («) Stomachs
contained "a few of the Papilionidae and Sphin-

gidae": Gentry, /. c. ii, p. 252.

—

{h) A butterfly was

found in the stomach of a bird shot at Cataract Creek,

Arizona: Dr. A. K. Fisher, "Hawks and Owls of

the U. S.", 1893, p. 120 (U. S. Dept. Agr., Div. Econ.

Ornith,, Bull. iii.).

44. Fcdco communis, Gm. (Peregrine). Stomachs con-

tained Papilionidae : Gentry, /. c. ii, p. 242.
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45. Accipiter fuscus, Gm, (Sharp-shinned Hawk). Sto-

machs contained " many of the larger Papilionidae

and Sphingidae "
: Gentry, I. c. ii, p. 240.

46. Accipiter coopcri, Bonap. (Cooper's Hawk). Stomachs
contained Papilionidae : Gentry, /. c. ii, p. 235.

47. Birds not identified :

—

(a) " I have on several occasions seen butterflies

captured by birds and have seen dragon-flies dart

after them " : C. V. Riley " 3rd Missouri Report,"

1871, p. 167.—(&) "Mr. Otto Lugger of Chicago,

while on the U. S. Lake Survey, once saw a bird

dart after an archippus [ = plexippus] butterfly,

seize it and immediately drop it without devouring

the body "
: C. V. Riley," I. c. p. 169, note.—(c) " But

butterflies are certainly sometimes eaten with us, for

several cases are on record where capture has been
seen, and I have myself noted one instance where
Euphoeades troilus was unquestionably captured at no
great distance from me by a bird. . . . Nearly all the

prominent instances that have been mentioned have
been taken from the tropics, where I have no doubt
the perfect butterflies form a not inconsiderable por-

tion of the food of many birds": S. H. Scudder,
" Butterflies of Eastern U. S. and Canada," p. 1612.—
{d) " T'urniis \_= Papilio glaucus, L.] has many-
enemies, birds and dragonflies by day, and probably

small owls and others by night " : Edwards, quoted
by Scudder, /. c. ii, p. 1303.

NeARCTIC Butterflies.
Danainae.

Anosia plexippus, L.—Bird (47, h; butterfly rejected).

Satyrinae.

Oeneisjutta, Hiibn.—Tyrannus tyrannus (32, d).

Satyrinae.—Pyranga rubra (10, &) ; Contopus virens

(85, h) ; Empidonax acadicus (36, a)
; Chordeiles vir-

ginianus (37).

Nymphalinae.
Argynnis spp.—Stelgidopter_yx serripennis (16).
A. apjhrodite, F.—Chordeiles vii-ginianus (37) ; Chaetura

pelagica (38).

A. cyhcle, F.—Carduelis carduehs (26).

cc 2
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Brenthis myrina, Cram.—Vireo noveboracensis (20)

;

Melospiza fasciata (22, h) ; Spizella socialis (23)

;

Passerculus sp. (25) ; Contopus virens (35, 1)).

Brentliis hellona, F.—Vireo tlavifrons (18).

Polygonia mterrogationis, F.—Contopus virens (35, &).

Vanessa milberti, Godt.—Melospiza fasciata (22, h)
;

Spizella socialis (23) ; Passerculus sp. (25).

V. antiopa, L.—Geothlypis trichas (10); Passer domes-
ticus (24, h).

Pyramcis cardtd, L.—Chordeiles virginianus (37) ; Chae-
tura pelagica (38).

Lycaeninae.

Hcodes hypophlcas, Boisd.— Contopus virens (35, &)

;

Chordeiles virginianus (37).

Thccla mc/m?/s, Htibn.—Vireo flavifrons (18); Melospiza

fasciata (22, a) : Spizella socialis (23).

Lycaeninae.— Telmatodytes palustris (6); Setophaga
ruticilla (8j a) ; Pyranga rubra (11) ; Hirundo eryth-

rogaster (12) ; Cotile riparia (15) ; Stelgidopteryx

serripennis (16) ; Agelaeus phoeniceus (28); Sturnella

magna (29) ; Icterus spurius (30) ; I. baltimore (31)

Myiarchus crinitus (33, h) ; Empidias fuscus (34, a)

Contopus virens (35, h) ; Empidonax acadicus (36, a)

Chordeiles virginianus (37) ; Chaetura pelagica (38)
Coccyzns americanus (39, h) ; Coc. erythrophthalmus

(40) ; Dendrocopus villosus (41) ; Melanerpes erythro-

cephalus (42).

PlERINAE.

Fieris ra^me, L.— Turdus mustelinus (2) ; Dendroeca
virens (9) ; Tachycineta bicolor (14) ; Melospiza

fasciata (22, h) ; Spizella socialis (23) : Passer domes-
ticus (24, a, h) ; Passerculus sp. (25) ; Tyrannus
tyrannus (32, &, c); Empidias fuscus (34, h) ; Coccyzus
americanus (39, b).

P. hrassicae, L.—Turdus mustelinus (2).

P. oleracea, Harr.—Tyrannus tyrannus (32, a) ; Myiar-

chus crinitus (33, h) ; Chordeiles virginianus (37).

Colias sp.—T. tyrannus (32, e).

C. 2^hilodice, Godt.—Turdus mustelinus (2); Myiodioctes

pusillus (7) ; Tachycineta bicolor (14) ; Stelgido-

pteryx serripennis (16) ; Molothrus pecoris (27) :

Sturnella magna (29) ; Tyrannus tyrannus (32, a)
;
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Myiarchus crinitus (33, h); Empidius fuscus (34, a);

Contopus virens (35, h).

Tcrias lisa, Boisd.—Sialia sialis (3); Mimus carolinensis

(5).

Pierinae.—Passer domesticus (24, h) ; T. tyrannus (32,/).

Papilioninae.

Pajnlio glaucus, L.—Passer domesticus (24, h) ; Carduelis
carduelis (26) ; Birds (47, d).

P. troilus, L.—Bird (47, c).

Papilioninae.—Falco sparverius (43) ; Falco communis
(44) ; Accipiter fuscus (45) ; Accipiter cooperi (46).

Hesperiidae.

PJpargp-eus titgrus, F.—Vireo noveboracensis (20).

Records from the Neotropical Region.

Vireo olivaceus, L. (Red-eyed Vireo), "I have seen one
in eager, but unsuccessful pursuit of a butterfly

(Terias)" : P. H. Gosse, "Birds of Jamaica," p. 194.
Muscivora regia, Gm. "Feeds principally, and perhaps

exclusively, upon butterflies. . . . M. Jelski's opinion,

that the crest of these birds [which is said to resemble
a flower—G. A. K. M.] serves as a lure for butterflies,

appears to me to be correct " : Stolzmann, quoted by
Taczanowski, " Oruithologie du Perou," ii, p. 296.

Pachyrrliamph'iis versicolor, Hartl. "In their stomachs I

have found buttertiies, larvae and rather hard bugs "

:

Jelski, quoted by Taczanowski, I.e. p. 367 (1884).
Galbula sp. (Jacamar). (n) "It feeds entirely on insects

. . . and as soon as a fly, butterfly or moth passes by,
it darts at it and returns to the branch it had just
left "

: C. Waterton, " Wanderings in S. America,'

p. 123 (1839).—(&) "Poppig states in regard to the
closely-related Galbulidae ' that in the forests there is

no difliculty in recognising the favourite perch of a
Gattmla, for the wings of the largest and most splendid
butterflies, whose bodies alone are eaten, cover the
ground for some steps around' ": E. Haase, "Researches
on Mimicry " (transl.), ii, p. 101.

Brachygalha melanosterna, Scl. (Black-chested Jacamar).
Natterer records that in Brazil this bird sits on the
twigs of the highest trees and hunts for butterflies : Von
Pelzeln, "Sitzb. K. Akad. Wiss. Wien," xx, 1856, p. 518.
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Malacoptila fiisca, Gm, (White-breasted Softwing). " The
Prince von Wied found in the stomach of Monastes
fusca, a Bucconid, ' a large buttertly which crumpled
up together filled almost the whole stomach'":
E. Haase, I.e. p. 101.

Nyctihius aethcrcns, Wied. " These wide-mouthed birds

are a particular enemy of various large and beautiful

Lepidoptera, as I have been able to fully satisfy

myself. They consume these insects in quantities,

and the traces of their meals may be found iu the
large rejected wings which lie about in numbers on
the ground iu the Brazilian forests . . . Thus may
be found the largest and most beautiful of the

Brazilian Lepidoptera, \^Moiyh6\ meiielaus, \_Caligo\

idomeneus, Fhalaena agrvppina \_Noctna. strix, L.], and
many others": Max. Prinz zu Wied, " Beitr. z.

Katurgesch. von Brazilien," iii (1), p. 309, (1830).

Sandpiper. The butterflies which often collect in large

numbers in damp places were not observed to be
attacked by insectivorous birds " except certainly by
the Sandpipers (Strandlaiifern), which, like the

lizards, are never particular "
: P. Hahnel, " Iris," 1890,

p. 317 (Amazons).

Birds not identified :

—

(a) " I observed a pair of birds that were bringing

butterflies and dragonflies to their young, and although

the Heliconii swarmed in the neighbourhood and are

of weak flight so as to be easily caught, the birds

never brought one to their nest " : T. Belt, " Naturalist

in Nicaragua," p. 316.

—

(h) Of a Brazilian bird called
" Suruqua," the author states that " its principal food

consists of butterHies and other soft-bodied insects":

T. P. Bigg-Wither, " Pioneering in S. Brazil," i,

p. 292.—(c) " No other group of butterflies is so

much sought after by birds as the Pieridae, and these

freebooters have often snatched away from me at my
very side the most beautiful and perfect specimens.

The unerring accuracy of their flight filled me with

wonder on every occasion, and I was glad to pay for

the exhibition by the loss of a specimen. Once, how-
ever, -I was even more astonished, when I witnessed

the lucky escape of a hunted butterfly. On this

occasion it was no Pierid, but a great Caligo, which I

had aroused and which one of these highwaymen
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pursued forthwith. With incredible agility this huge
insect managed to evade all the attacks of the closely

pursuing bird, escaping out of one bush into another.

It was an even race, which I watched with the deepest

interest, until at last the hunted creature saved itself

in a thicket of tangled branches and the wearied bird

desisted from further pursuit " : Paul Hahnel, " Iris,"

1890, p. 198 (Venezuela).

Recoeds from the Australian Region.

Sisura inquieta, Lath. (Restless Flycatcher). " The food

of this species consists chiefly of insects of various

kinds, principally flies, small moths and butterflies,

captured more frequently while on the wing": A. J.

North, " Nests and Eggs of Birds of Australia," p. 136.

Microeca fascinans, Lath. (Brown Flycatcher). " Its food

consists principally of flies, small moths and butter-

flies, captured while on the wing": A. J. North,

op. cit., p. 150.

Petroeca leggei, Shafer (Scarlet-breasted Robin). " Its food

consists of insects, principally small moths, butterflies,

beetles, etc. "
: A. J. North, op. cit., p. 164.

The paucity of records from the Neotropical Region is

very striking and much to be deplored, for such information

as we have seems to indicate that the destruction of butter-

flies by birds must occur there on a considerable scale. It

is curious that not one of those excellent observers, Wallace,

Bates, Fritz Miiller or Belt, has given us a single record of

attack in which either bird or butterfly was identified.

Possibly they may have considered, like some other

naturalists whom I have consulted, that the phenomenon
was of such frequent occurrence as not to require special

noting. It is to be hoped that the publication of this

paper may do a little towards dispelling that idea. We
want heaps more evidence before we can arrive at any
sound conclusions as to the exact relations which exist

between butterflies and their bird enemies. The publica-

tion of isolated cases is of little value; the evidence to

carry weight must be in bulk. I propose to continue col-

lecting it, and shall be very grateful to any correspondents

who may be kind enough to assist me with any further

records. Communications may be addressed to 6 Chester

Place, Hyde Park Square, London, W.
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VI. Ncio Malaijan Rhynchota. By W. L. Distant.

[Read April 7th, 1909.]

Plate X.

The following descriptions refer to Malayan Rhynchota
recently acquired by the Britisli Museum. Since Snellen

van Vollenhoven published his " Essai d'une Faune
Entomologique de L'Archipel Indo-Neerlandais," we know
much more of the beautiful Rhynchota of this prolific

region, and here we must acknowledge the excellent work
of Stal, as well as the descriptive industry of Walker, while

other more recent writers have added to our knowledge.

We still, however, know only a fragment of the Malayan
Rhynchotal fauna in comparison with our much fuller

enumeration of the Lepidoptera—especially the Rhopalo-

cera, of the same region.

HETEROPTERA.

Family PENTATOMIDAE.

Genus Poecilocoris.

Poecilocoris, Dall., Trans. Ent. Soc, v, p. 100 (1848).
Type, P. driiraei, Linn.

Poecilocoris croesus, sp. n. (Plate X, fig. 1.)

Head purplish-brown, the lateral lobes sanguineous ; antennae

with joints 1, 2, 3 bluish-black ; 4, 5 black
;
pronotum sanguineous,

with two very large discal purplish spots which are centrally only

divided by a narrow line, on each spot anteriorly is a transverse

narrow green fascia ; scutellum for rather more than half its length

purplish, posteriorly containing a prominent transverse metallic-

green fascia, a more obscure basal transverse fascia of the same
colour but centrally obsolete, apical area sanguineous, containing

two central j^urplish spots ; body beneath with the sternum purplish-

red suffused with metallic-green, the area of the odoriferous apertures

opaque black, abdomen purplish-red, with prominent black spots

near the stigmata ; legs with a bluish or greenish lustre ; rostrum

black.

TRANS. ENT. SOC. LOND. 1909.—PART III. (SEPT.)
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Far. Head almost entirely purplisli-brown
;
ground colour of

pronotum more reddisli-ochraceous than sanguineous ; scutellum

altogether purplish, not sanguineous behind the transverse metallic-

green fascia, but containing an oblique sanguineous spot on each

lateral margin.

Antennae with the first joint not nearly reaching apex of head, a

little longer than the second which is shortest, third shorter than

fourth ; head sparingly punctate, the punctures mostly in longi-

tudinal patches
;
pronotum with the two large dark spots thickly,

coarsely punctate, remaining area more sparingly and finely punc-

tate, about two transverse series of punctures before anterior

margin ; scutellum thickly punctate ; rostrum reaching the jiosterior

coxae.

Long. 16 to 17 mm. Exp. pronot. angl. 10 to lOh mm,

Hal). NiAS Islands : Hili Madjedja {Mitschhc, Biit.

Mus.).

Allied to P. dives, Guer,

Genus Alcimocoris.

Alcivius, DalL, List. Hem. I., p. 218 (1851), nom. ipraeocc.

Alcimocoris, Bergr., Rev. d'Eat. x., p. 214 (1891), nom. nov.

Type, A. lineolatus, Dall.

Alcimocoris marapohensis, sp. n. (Plate X, fig. 3, a.)

Head black, a small central spot near base and a sublateral

longitudinal fascia posteriorly obliquely directed to eyes, reddish-

ochraceous, the surface sparingly and irregularly granulose and

punctate
;
pronotum with the anterior area black, opaque, laterally,

posteriorly reddisli-ochraceous, and with a broad transverse sub-

anterior sj^ace enclosed by reddish-ochraceous lines which are

connected with eyes and posteriorly and centrally are produced in

two unconnected short longitudinal lines, all these jiale margins and

lines are bordered by linear series of punctures, basal two-thirds of

pronotum black, very coarsely punct.ite, and with reticulate reddish-

ochraceous markings, the lateral margins very strongly and longly

produced transversely and a little upwardly, with two longitudinal

grooves above, and notched above before apices which are acute
;

scutellum black, somewhat finely punctate, with six longitudinal and

more or less broken reddish-ochraceous lines ; corium black, coarsely

punctate, base of costal margin, a subcostal marginal line, claval

margins, and a somewhat broken central curved line, ochraceous

or reddish-ochraceous ; body beneath black, coarsely iiunctate, tlie

lateral and incisural margins, other transverse raised lines and
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particularly a central one to under surface of pi-oduced lateral

angles, reddish-ochraceous ; legs black, apices of femora ochraceous
;

rostrum black, reaching the intermediate coxae ; antennae brownish,

second and third joints almost subequal in length.

Long. 8^ mm. Exp. pronot. angl. 14 mm.

Hah. Brit. N. Borneo : Dent Province, Mt. Marapok
(Brit. Mus.).

Allied to A. lineolatus, DalL, but with the frontal angles

longer and less recurved.

Genus Rhynchocoris.

Rhynchocoris, part. Westw. in Hope Cat. I, p. 29 (1837).

Type, B. humeralis, Thunb.

Rhynchocoris hicolor, sp. n. (Plate X, fig. 2.)

Black ; broad anterior margin to pronotum—posteriorly straight

and almost on a level with the anterior margins of the lateral

angles,—base and apex of scutellum, body beneath and legs bright

ochraceous ; antennae black, first joint streaked beneath with pale

ochraceous, fourth joint longer than either second or third which

aire subequal in length (fifth mutilated in specimens now before

me) ; head transversely wrinkled and punctate, apical inner margins,

of the lateral lobes and a centi'al longitudinal spot at base, pale

ochraceous
;
pronotum, excluding the pale anterior margin, thickly

coarsely punctate, the anterior marginal ai-ea smooth with a sub-

marginal series of punctures laterally and anteriorly, the lateral

angles outwardly straightly acutely produced, their extreme apices

slightly recurved backward ; scutellum coarsely punctate, more

slightly and less punctate on the ochraceous base and apex
;

corium very thickly punctate ; connexivum ochraceous spotted

with black at the incisures ; two lateral marginal lines on each

side of head beneath ; rostrum extending to the middle of the

abdomen ; mesosternal process large, compressed, extending a little

beyond the anterior coxae, apices of tibiae and tarsal joints and the

tarsal claws black ; stigmata and the posterior marginal segmental

angulations, black.

Long. 19 to 23 mm. Exp. pronot. angl. 13 to 16 mm.

Hab. Celebes : Menado (Brit. Mus.).

Genus Embolosterna.

Emlolostcrna, Stal., En. Hem. I., p. QQ, (1870).

Type, E. taurus, Westw.
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Emholosterna unicolorus, sp. d. (Plate X, fig. 4, a.)

Above olivaceous-brown, more distinctly olivaceous on head,

margins and lateral angles of pronotum, and lateral margins of

coriuni ; antennae black ; membrane cupreous ; body beneath pale

castaneous, sternum and a patch on each side of basal area of

abdomen thickly palely ochraceouslj pilose ; second and fourth

joints of antennae longest and snbequal in length, third much
longer than first

;
pronotum thickly finely punctate ; anterior and

lateral margins and produced lateral angles much more coarsely

punctate, the latter transversely and very slightly forwardly

produced, their apices truncate ; scutellum sparingly coarsely

punctate, the apical area foveately impressed ; sternal process

strongly anteriorly produced, compressed above and anteriorly

rounded, and extending to the latitude of the apex of the head
;

femora strongly spined at apices.

Long. (^ . 27 mm. Exp. pronot. angl. 20 mm.

Sab. Borneo ; Brunei (Brit. Mus.).

Genus Amissus.

Amissus, Stal., Trans. Ent. Soc. Lond. (3), 1. p. 595, 1863.

Type, A. atlas, Stal.

Amissus testaceus, sp. n. (Plate X, fig. 5.)

Testaceous-red ; head with the lateral margins, apical margins

(narrowly) and the basal marginal area, black ; antennae ochraceous,

apical half of the first joint black ; tibiae and apices of femora

black, tarsi ochraceous, tarsal claws black ; membrane brownish-

ochraceous ; head as long as anterior tibiae, the lateral margins

robustly reflexed, apical margin sinuately truncate
;
pronotum with

the lateral angles anteriorly and less outwardly produced, their

apices level with the apical latitude of the head, their anterior

margins coarsely shortly serrate for about half their length from

base, their apices subangularly rounded, their upper surface sparsely

coarsely punctate, disk of pronotum sparingly punctate, more thickly

punctate before the anterior margin and much less punctate on

basal marginal area, a darker opaque transverse narrow fascia

between the anterior bases of the pronotal angles and more narrowly

continued along the inner margins of the produced angles, posterior

margin convexly produced over base of scutellum ; scutellum very

sparingly punctate, its apex moderately longitudinally sulcately

impressed ; corium very thickly finely punctate ; rostrum slightly

passing the anterior coxae ; mesosternum centrally broadly elevated
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and widely emarginate anteriorly ; mesosternum broadly centrally

elevated and posteriorly broadly sinuate ; femora spined at inner

apical margins.

Long. 9 • 44 mm. Exp. pronot. angl. 29 mm.

Eab. Malacca (Brit. Mus.).

Allied to A. atlas, Stal, but apart from the different

colour of body and legs it differs by the larger size,

straighter and more angular apex of scutellura ; fourth

joint of antennae distinctly longer than second—about as

long as second in A. atlas, mesosternal process anteriorly

more widely emarginate, etc.

A second specimen is contained in my own collection

from the Malay Peninsula, and in this the veins to the

corium and the claval veins are distinctly paler in hue.

Sanganus, gen. nov.

Broadly subovate, abdomen apically broadly truncate ; head

small, about as long as broad including eyes, lateral lobes much
longer than central lobe, obliquely narrowing to apex ; ocelli much
nearer eyes than to each other ; rostrum about reaching middle of

mesosternum, basal joint very slightly passing base of head, apical

joint small and incrassate ; antennae four-jointed, fourth joint about

as long as second
;
pronotum about twice as broad as long, the

lateral angles forwardly and slightly outwardly produced, posterior

margin subtruncate ; scutellum much broader than long, the apex

prominently narrowed and produced; abdomen broad, posteriorly

broadly truncate, connexivura exposed for about one-third of base

of lateral margin of hemelytra
;
prosternum centrally longitudinally

sulcate ; mesosternum with a central flat process which for half its

length is centrally sulcate, metasternum with a central angulate

process behind the intermediate coxae, not prominently raised ; legs

of moderate length, femora and tibiae almost equally long, the tibiae

straight ; femora apically spined.

Type, S.jenseni, Dist.

This genus is allied to Oxylohus, Stal., and apparently
includes the Pycanum wcstivoodii, Voll., a species only

known to me by its figure.

Sanganus Jenseni, sp. n. (Plate X, fig. 6.)

^, Body above ochraceous ; connexivum, abdomen beneath and

legs black ; sternum piceous-brown ; antennae with the first and

fourth joints piceous ; the second and third castaneous-brown,
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second and fourth about equal in length, third distinctly incrassate

at apex, and a little longer than first ; head smooth, the lateral

lobes transversely striate
;
pronotum very coarsely and somewhat

sparsely darkly punctate, the lateral angles flatly, subconically,

anteriorly, porrectly produced, their apices subangularly rounded

and reaching the latitude of the apex of the head, two transverse

curved cicatrices, each containing a few black punctures, situate on

the anterior area ; scutellum sparingly coarsely darkly punctate,

moderately transversely wrinkled, the apex stramineous, wrinkled

but impunctate ; corium very thickly finely punctate ; membrane
cupreous in hue

;
pro- and mesonota centrally longitudinally dull

ochraceous, and with their margins dull ochraceous ; rostrum

piceous, the basal joint ochraceous.

5. Larger and broader than ^, with the upper surface of the

abdomen and the connexivum dark castaneous, not black.

Long. (J. 28, $ . 34 mm. Exp. pronot. angl. (^.17, $ . 20 mm.

Hah. East Borneo : Sanga Sanga (//. B. Jensen, Brit.

Mus.).

Allied to S. icestiooodU, Voll., but ]3osterior angles of

abdomen not acutely produced
;

pronotal angles more
strongly produced, colour different, etc.

Family COREIDAE.

Genus Petillia.

Petillia, Still, Hem. Afr. II, p. 2 (1865).

Type, P. tragus, Fabr.

Petillia picturata, sp, n.

Castaneous thickly clothed with bright golden pubescence ; head

above with two broad lateral black fasciae ; antennae black
;
pronotum

moderately transversely constricted at about one-fourth from anterior

margin, in front of this constriction two blackish spots, behind them

two broad longitudinal castaneous fasciae reaching base, a short cas-

taneous fascia before each lateral angle, and an obscure central carinate

line which is castaneous towards base ; scutellum castaneous with a

central golden tomentose line ; corium with the venation castaneous
;

membrane metallic-olivaceous ; rostrum and anterior and inter-

mediate legs pale sanguineous ; base of second joint and extreme

apex to rostrum, black ; posterior femora thickly golden pubescent,

with a broad central annulation and the apex castaneous, posterior
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tibiae and tarsi castaneous ; antennae with the basal joint longest,

about as long as pronotum, second longer than third and about equal

in length to fourth joint
;
pronotum with the lateral angles broad,

moderately produced, with an apical recurved spine, the lateral and

posterior lateral margins strongly coarsely serrate ; rostrum slightly

passing the anterior coxae ; anterior and intermediate femora moder-

ately incrassate with a double series of short black spines beneath,

the apical spines longer and more prominent, posterior femora very

strongly incrassate, armed beneath with a double series of short

strong black spines of which the two central pairs are most pro-

minent
;
posterior tibiae compressed and dilated inwardly, broader

and angulate near base ; three strong spines, gradually decreasing in

length beyond middle, one on each side of apex ; basal joint of

posterior tarsi more or less ochraceous.

Long. ^ 30 mm. Exp. pronot. angl. 11 mm.

Hah. N. NiAS; Kalim Bungo {Mitschke, Brit, Mus,).

Allied to P. calcar, Dall.

Family PHYMATIDAE.

Genus Carcinochelis.

Carcinocheles, Fieb. Europ. Hem., p. 34 (1861).

Type, G. alutaceus, Handl.

Carcinochelis ornatus, sp. n. (PI. X, fig. 9.)

Black ; apices of the lateral lobes to head, eyes, anterior margin,

anterior lateral margins and a broad central longitudinal fascia to

pronotum, connexivum, body beneath and legs ochraceous, posterior

half of the central fascia to pronotum and the scutellum testaceous-

red ; head beneath, anterior femora (excluding base), anterior tibiae

(excluding apex), stigmata, apical lateral margins to abdomen and

apex of anal appendages, black ; head granulose, ante-ocular area

shorter than post-ocular area (antennae mutilated in typical specimen)

;

pronotum with the lateral angles broadly, acutely, horizontally pro-

duced, the margins shortly spinously serrate, the anterior lateral

margins concavely sinuate, transversely impressed before middle ; a

curved raised line on each side of disk, beyond which the surface is

more or less granulose ; scutellum a little longer than broad, mode-

rately narrowed to apex, which is rounded ; connexivum evenly

rounded, not angulate, its margin thickly, shortly, spinously serrate,

its apical third black.

Long. 7 mm.
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Hah. Brit. North Borneo ; Dent Province, Mt. Mara-
pok (Brit. Mus.).

Besides the distinct coloration, the narrow scutellum,

longer than broad, is distinctive of this species.

Family REDUVIIDAE.

Genus Tribelocephala.

Trihelocephala, Stal, Ofv. Vet-Ak. Forh. 1853, p. 263.

Type, T. hoschjcsmana, Stal.

Trihdoccplicda gigantea, sp. n. (PI. X, fig. 10a.)

Velvety chocolate-brown ; antennae (excluding basal joint), a small

spot near apex of clavas, second and third joints of rostrum (exclud-

ing base of second), the tarsi and apices of tibiae very pale ochraceous
;

antennae pilose with the first joint about as long as head, of which

the central lobe porrectly projects beyond its apex, the surface

covered with short, robust, adpressed hairs
;
pronotum with the

anterior lobe moderately sculptured, profoundly centrally longitudi-

nally depressed, posterior lobe obscurely, finely, reticulately ridged,

with a prominent central longitudinal carination, the lateral margins

strongly sinuate and longly pilose, the lateral angles subprominent

and rounded ; membrane not quite reaching the abdominal apex

;

body beneath and legs opaque, thickly shortly pilose ; abdomen

beneatli centrally longitudinally sulcate ; rostrum only slightly

passing base of head.

Long. ^. 23 mm.

Hob. M. NiAS, Kalim Bungo {Mitschkc, Brit. Mus.).

HOMOPTERA.

Family CICADIDAE.

Genus Cryptotympana.

Cryptotym2iana, Stal., Ann. Soc. Ent. Fr., 18C1, p. 613.

Type, G. pusiidata, Fabr.

Cryptotympana niasana, sp. u.

Body above black, more or less shortly ochraceously pilose
;
pos-

terior margin of pronotum browuish-ochiaceous ; mesonotuni with
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two obscure central obconical spots, their outer margins more or less

ochraceously pilose, the basal margin, cruciform elevation, two small

spots in front of same and a larger elongate spot in front of each

anterior angle, castaneous; body beneath and legs black; head

beneath (excluding face) sternum and lateral margins of opercula

and abdomen thickly shortly ochraceously pilose ; legs black, the

intermediate and posterior tibiae and tarsi (excluding bases and

apices) castaneous; tegmina and wings hyaline, the basal areas of

both broadly fuscous-brown ; tegmina with the costal membrane
greenish-ochraceous, basal cell and post-costal area black ; bases of

the first and second apical areas infuscated, the venation greenish on

basal third, remainder more or less fuscous, the apical margin palely

infuscated ; wings with a pale spot in the apex of anal area of the

basal fuscous-brown coloration, the veins greenish on basal, fuscous

on'apical half, apicaLmargin palely infuscate; rostrum reaching the

intermediate coxae ; opercula reaching or slightly passing the pos-

terior margin of first abdominal segment, their inner margins over-

lapping for about half tlieir length, and then obliquely directed

outwardly to apex which is broadly subangularly rounded ; lateral

margins reflexed, nearly straight, very slightly sinuate.

Long. excl. tegm. J. 38 mm. Exp. tegm. Ill mm.

Hab. N. NiAS, G. Madjeja {Mitschhc, Brit. Mus.).

Allied to the Chinese species G. mandarina, Dist., but

with the opercula shorter, broader and with their apical

inner margins obliquely straight, not sinuate; abdomen
shorter, colour of tegmina different, etc.

Genus Peasia.

Prasia, Stal, Trans. Ent. Soc. Lond. (3), I, p. 574 (1863).

Type. P. faticina, Stal.

Prasia tincta, sp. n.

$ . Body above pale virescent, body beneath, with legs, more pale

ochraceous ; tegmina and wings hyaline ; tegmina faintly suffused

on about basal third with very pale virescent, the veins, costal

membrane and post-costal area more pronounced virescent ; wings

with the veins pale virescent ; head about as long as broad, angularly

produced in front where there is a slight longitudinal impression

;

ocelli and eyes more or less testaceous
;
pronotum with the incisures

deep and prominent, an almost concolorous central longitudinal

fascia which is a little ampliated near anterior margin and more

strongly ampliated at posterior margin; mesonotum with four

TRANS. ENT. SOC. LOND. 1909.—PART III. (SEPT.) D D
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obscure almost concoloroiis obconical spots, the two central spots

much the smaller and not extending more than half across the disk

;

base of abdomen profoundly longitudinally sulcated ; tympana

entirely exposed ; opercula rudimentary, the cavities exposed ;

abdomen short, compressed, the lateral areas very broad, the dorsal

surface narrow and convexly depressed to apex ; rostrum with its

apex black and reaching the intermediate coxae.

Long. excl. tegm. ^ . 25 mm. Exp. tegm. 75 to 76 mm.

ITah. S. Celebes ; Bua-Kraeng {Fruhstorfcr, Brit. Mus.).

Allied to P. fatiloqua, Stal.

Genus Lembeja.

Ferissoneura, Dist., Proc. Zool. Soc. Lond., 1883, p. 189,

nom. pracocc.

Lembeja, Dist., Mon. Orient. Cicad., pp. 103 and 147 (1892),

nom. nov.

Type. Z. maculosa, Dist.

Lembeja sanguinolenta, sp. n.

$ . Head, pronotum and mesonotum dull reddish, finely and

sparingly yellowishly pilose, abdomen above and body beneath pale

ochraceous, more or less shaded with rosaceous ; first and second

joints of antennae, face, clypeus, rostrum and legs sanguineous
;

apex of rostrum and the tarsal claws, black ; tegmina semi-hyaline

thickly finely mottled with pale sanguineous, the veins mostly

reddish-ochraceous with somewhat darker spot-like markings ; the

costal membrane, post-costal area and basal and outer margins

darker sanguineous ; wings semi-hyaline, the veins sanguineous
;

mesonotum with two long central pale margined obconical spots
;

abdomen short, robust; tympana prominently exjDosed ; opercula

rudimentary ; face strongly compressed, the lateral areas robustly

transversely striate.

Long. excl. tegm. 23 mm. Exp. tegm. 84 mm.

Llab. S. Celebes ; Bua-Kraeng {E. Fruhstorfer, Brit.

Mus.).

Lembeja robusta, sp. n.

(^ and $ . Head, pronotum, mesonotum, sternum, rostrum and
legs fuscous-brown

; abdomen and tibiae brownish-ochraceous, more
or less irregularly suff'used with fuscous ; tegmina pale purplish-

brown, the veins more or lessochraceous-brown; wings dull hyaline.
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the veins brownish-ocliraceous ; head a little longer than breadth

between eyes, centrally sulcate between the ocelli, in the ^ this

sulcation distinctly black ; pronotum with the furrows profound

and with a central longitudinal sulcation the edges of which,

particularly in $ , are distinctly ridged, between tlie furrows the

surface is somewhat rugiilose ; niesonotum obscurely, longitudinally

mottled with brownish-ochraceous ; abdomen above in both sexes

distinctly centrally longitudinally ridged ; front compressed, finely

centrally longitudinally sulcate ; rostrum almost reaching apex of

intermediate coxae ; opercula in ^ , small only extending slightly

over the anterior edge of the cavities, obliquely directed inwardly,

t?ieir apices narrowed and rounded.

Long. excl. tegm. $. and 9- 26 mm. Exp. tegm. 75 to 76 mm.

Hab. British New Guinea; Ekeikei (Pra?;;^, Brit. Mus.).

A short robust species and peculiar by the pale purplish-

brown tegmina.

Lemheja crassa, sp. n. (PI. X, fig. 7 a.)

$ . Body and legs dull ochraceous ; head and pronotum (excluding

basal margin and posterior lateral angles) brownish-ochraceous
;

tegmina subhyaline, talc-like, finely wrinkled, veins, costal mem-
brane and post costal area ochraceous, the veins beyond basal area

spotted with fuscous, inner posterior basal margin rosy-brown, about

apical half of tegmina and apical half of clavus, thickly, minutely

spotted with fuscous; wings hyaline, the veins mostly ochraceous,

the extreme base rosy-brown ; body short and broad ; head longi-

tudinally sulcate between the ocelli
;
pronotum moderately centrally

longitudinally sulcate, the incisures profound; face very strongly

laterally compressed, the lateral transverse striations weak ; rostrum

reaching the intermediate coxae, its apex black; abdomen above

moderately round, not prominently centrally longitudinally ridged.

V . Long, exch tegm. $ • 32 mm. Exp. tegm. 92 to 102 mm.

Hah. German New Guinea; K. Wilhelms-Land,
Bongu (Brit. Mus.). British New Guinea; Dilo (Coll.

Dist.).

Family CERCOPIDAE.

Genus Philagra.

Chalepus, Walk., List. Horn. Ill, p. 731 (1851), nom praeocc.

Philagra, Stai., Trans. Ent. Soc. Lond. (37 I, p. 593
(1862).

Type. P. hastata, Walk.
D D 2
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Pkilagra jiavosparsa, sp. n. (Plate X, Fig. 8 a.)

Head, pronotum and scutellum chocolate-brown, very finely and

shortly pilose ; eyes dull greyish ; abdomen above and beneath and

sternum chocolate-brown ; head beneath, lateral and posterior

margins of sternal segments, margins of abdominal segments, and

the legs dark ochraceous; tegmina dull chocolate-brown, thickly

sprinkled with small pale ochraceous irregularly shaped spots, the

costal margin dark ochraceous ; wings subhyaline, pale fuliginous,

the veins darker ; head longly porrectly produced, about twice as

long as pronotum, centrally and laterally ridged, towards apex

slightly upwardly recurved ; tegmina a little more in length than

twice the greatest breadth, the costal margin strongly arched, the

apex subacute
;
pronotum with a central, more or less distinct,

longitudinal impression.

Long. excl. tegm. 14 to 16 mm. Exp. tegm. 23i to 25 mm.

Hob. NiAS ISLDS. ; Kalim Bungo and Gunong Sitoli

(Mitschke, Brit. Mus.).

Explanation of Plate X.

f/See Explanation facing the Plate.]
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VII. On the Origin and Ancestral Form of Myrme-
cophilous Coleoptera. By H. St. J. Donisthorpe,
F.Z.S.

[Read April 7th, 1909.]

I AM working at a paper on how the eggs of Myrme-
cophilous Coleoptera get laid in new ants' nests, which I

hope to publish soon ; but it occurred to me that it might

be as well to publish first, as a preliminary paper, some
notes on how beetles first acquired the myrmecophilous

habit—that is to say, on the origin of the ancestral form of

ants' -nest beetles. Of course the ancestral form of any

species of truly Myrmecophilous Coleoptera is lost, and
unknown to-day, but it appears to me that by studying

the habits of those species which are occasionally and not

always found with ants, but more generally elsewhere,

we may learn how the ancestral forms of regularly myrme-
cophilous beetles first acquired their present habit of life.

When we speak of the ancestral form here, we do not

mean that of the present known ants' guests, but of the

Myrmecophilous habit itself, and the probable or possible

ancestral form of future generations of those species which

this paper embraces.
* It is of course quite certain that the ants must have

been evolved long before their guests, and granted this,

then the guests themselves must have acquired their habit

by degrees, by developing and using the different means,

we see to-day in the regular guests, of defence against the

ants, and to please and be of use to them. If we study

the species about to be mentioned we shall see they

exhibit great variety both in the extent to which they are

found with ants, and also in their relations to their hosts.

Some have advanced much further along the road towards

being regular guests. Even in the true myrmecophilous

species, we can trace to-day evolution and development

at work—for example the forms or races of Dinarda in

relation to their different hosts (Zool., 1908, pp. 68-71),

the development of Hetaerius into a true guest from being

* See " Some Notes on Myrmecophilous Spiders." Donisthorpe,

Zool., 1908, p. 420.
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an indifferently treated lodger (Wasmann, Zeitscli, f.,

wissenschaft, Insekten, 1905, Heft 8, p. 830, and Wheeler,
New York Ent. Soc, 1908, iii, p. 135, etc.). There is

also a wonderful beetle, Mi/rmechusa mirahilis, described

by Father Wasmann, which is intermediate between the

genera Lomcchusa (true guests), and Mijrmedmiia (hostile

persecuted lodgers). This looks as if a Ifyo^mcdonia-Wke

species had acquired some of the habits, hairiness, etc., of

a Lomcchusa.

The following table may represent the evolution of the

myrmecophilous species, according to the facts and views

expressed in this paper.

Non-Myrmecophilous Species.

Bird's-nest Species

"Occasional visitors to ants.

More frequent visitors.

Ancestral forms (unknown).

Present Myrmecophilous species.

Indifferent tolerated lodgers. Hostile persecuted lodgers.

""-True guests.,-''

I will now deal with the species of Coleoptera which
are occasionally, or often found with ants, or in ants'

nests in Britain, but more generally away from them, and
give all the records and evidence, on such occurrences, of

which I am aware, of each of them.

Aleochara o^njlcornis, L.

This species is widely distributed in Britain, but always

rare. Janson (Ent. Ann., 1857, p. 93) writes—" I have
likewise taken, by brushing herbage in the neighbourhood

of the nests oi Formica fusea, the rare Aleochara rnficm^nis,

and have little or no doubt it is a truly myrmecophilous
insect, although not hitherto recorded as such." Again
{I. c. 1858, p. 81)—" Dr. Power found, this spring, an in-

dividual of this scarce species, beneath dead leaves, in the

vicinity of a nest of Formica rufa, a few yards distant
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from the spot in which I captured the specimen mentioned
in last year's Annual." Fowler (Col. Brit. Isles, ii. 1888,

p. 11)—"In moss near nests oi Formica riifa or fusca, by
sweeping, running on pathways, etc." Linnell (Reigate

List, 1898, p. 5) records it " In a sandpit at Redstone near
nests of Formica rufa!'

I took it in the runs of Lasius fvJiginosus, in company
with several species of Myrmcclonia, at Wellington College,

in September, 1905.
" Occurs in moss near nests of Formica rufa in Bishop's

Wood, Truro" (Vic. Hist. Cornwall, 1906, p. 190).
" Near nests of Formica rufa and F. fusca, Charlton

"

(Vic. Hist. Kent, 1908, p. 131).

We thus see that this species shows a partiality towards
the company of ants, which may represent the hrst steps

towards a regular myrmecophilous habit.

Microglossa pulla, Gyll.

This widely distributed species is recorded by Fowler
{I. c. p. 24). " In holes of the sand-martin, etc., occasionally

by sweeping, also in carrion , . . Mickleham in com-
pany with Formica fidiginosa (Power) ; . . . according

to Mulsant and Rey it is found in old trees with ants

and also in the nests of finches and quails, and with
hedgehogs." The records with sand-martins may refer

to M. nidicola. Brewer took it in a nest of L. fuliginosus

in Headley Lane. It is certainly frequently associated

with Lasius fuliginosus, in the nests of which ant I always
took it at Oxshott in the spring and autumn, and also at

Wellington College, where Dr. Joy has likewise met with
it. It is found right in the nest of the ants. Father
Wasmann gives L. fuliginosus and hrunneus as its hosts,

but remarks that it is more or less doubtful if it should
count as truly myrmecophilous (Krit. Verz. d., Myr. u.

Ter. Art., 1894, p. 71), and gives it as the regular guest of

L. fuliginosus in Dutch Limburg in April and October
(Tijdschr. voor Entom., xxxiv, 1891, p. 60).

Dr. Joy, in a valuable paper on Coleoptera occurring in

the nests of Mammals and Birds (E. M. M., 1907, p. 240),
writes of this beetle—" This species, I discovered last year,

is specially attached to the nests of tits, flycatchers, etc.,

and this year I have been able to trace its life-history, at

any rate in part. I have taken it also on several occasions

in the fresh nests of the starling. The beetle enters the
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nest as soon as the bird begins to build, about the middle
of April, and when the full clutch of eggs is laid, about
three weeks later, as many as thirty or more specimens

may often be found in a single nest. It is, in fact, quite a

common species, as I have only once failed to find it in

the nest of a tit, a bird familiar enough in any wooded
district. I have not succeeded in finding the beetles

pairing, but no doubt the eggs are laid soon after the nest

is entered, for when it is examined immediately after the

young have flown a large number of fully grown larvae

may be shaken out of it ; this would be about a month
after the last bird's egg is laid. Shortly after this the

larvae congregate into a suitable spot (under the lid of a

nesting-box in one case, and at the very bottom of a nest

in another), and there spin small whitish cocoons packed
together in the same plane. The insect remains in the

pupal stage for about sixteen days, and then, when pro-

perly mature, eats its way out of its cocoon and
immediately leaves the nest. It is hard to guess what is

the history of the imago after this. Certainly it is found

not very rarely on carrion, etc., and there may be a second

brood produced in such situations ; but I am inclined to

think that this is not the case, but that the beetles

hibernate till the following spring." I have thought it

best to quote word for word what Dr. Joy has written

about this and the next species, and then discuss its

relation to our subject.

Microglossa gentilis, Mark.

" Found by Mr. F. Smith, at Hampstead, in company
with Formica f'ldiginosa " (Janson, Ent. Ann., 1860, p. 101).

Crotch recorded it in nests of the same ant at Cam-
bridge and Weston-super-Mare (Zool, 1862, p. 8139),

E. C. Rye mentions that it was taken commonly by Power
at Birdbrook, and by Brewer and Power at Mickleham,

always with Formica fuliginosa (Ent. Ann., 1866, p. 49).

Fowler (/. c. p. 25) writes—" In the runs of Formica

fuliginosa ; rare, but probably often overlooked, as it

doubles itself up and will lie for a quarter of an hour

without stirring ; . . . Dr. Power has taken it in consider-

able numbers by carefully blowing away the sand, and
watching the ant-runs." B. G. Rye found it in numbers
in a nest of Lasius fidiginosus at Brent Knoll in Somerset

in 1897. I have taken it in some numbers in a nest of
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Lasius fuliginosus at Oxshott in February, March, and
April. Harwood recorded it with the same ant at Col-

chester (E. M. M., 1899, p. 72). " In the company of ants,

Bishops Wood, Truro" (Vic. Hist. CornAvall, 1906, p. 190).

Joy {I. c. p. 241)— " This is the characteristic beetle of

the owls' nest, where it may be found at any time of the

year, and I have twice taken single specimens in starlings'

nests. Although it has been before taken in owls' nests,

it is better known as the occasional inhabitant of the nest

of Lasius fuliginosiis. Microglossa ]julla has also the

double habitat; in the case of the latter there can be

little doubt that the chief host is a bird, and I think it is

also with M. gentilis. However, it is a curious fact that

M. gentilis has the habit, like a Myrmedonia, of curling itself

into the shape of an S and lying ' 'possum ' for a long

time, and it is fairly commonly found in the ants' nest.

M. pnlla has also this habit, but it is not so pronounced,

and it is a more irregular visitor to the ants' nests."

He then proceeds to point out that 31. nidicola, the sand-

martins' nest species, and which has not been found with

ants either here or abroad, has not the habit of curling up,

but always runs away when disturbed ; these facts also

bear out my own experience.

Father Wasmann gives Lasius fuliginosus as the normal
host of this species, and as the regular guest of this ant in

Dutch Limburg, Avhere he took it in March, April, May,
June, July, September, October and November. It thus

appears that it cannot be the same specimens of these two
beetles which are found in the birds' nests and the ants'

nests, as we see that they are found at the same time in

both, and are therefore not double hosted in the sense

that they pass one part of their life with the one and the

rest with the other. It looks as if at some distant period

two sets of their ancestors had branched off into different

modes of life ; it might be that a bird's nest was in the tree

inhabited by ants, and the beetles found it a congenial

atmosphere, and then inherited the habit to seek birds'

nests, others remaining myrraecophilous.

Again, the more pronounced myrmedonia habit of the

more regular inhabitant of ants' nests is very suggestive.

M. pidla, however, may have chosen birds' nests at an
earlier period, and may be losing the habit as it becomes
more fixed as a birds'-nests species. On the other hand,
as other species in the genus Microglossa are found almost
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exclusively in birds' nests, the myrmecophilous habit may
be the more recent, and M. pulla have taken to it more
recently than 3f. gentilis.

Oxypoda haemorrhoa, Mann.

This little beetle, which is widely distributed, is found
" in moss, haystack refuse, etc. ; also found frequently in

nests of Formica rufa " (Fowler, /. c. p. 35). It has been
recorded with F. rufa from Guestling (Collett) ; Colchester

(Harwood) ; Hampstead and Highgate (Janson) ; Erith

(Waterhouse) ; Wellington College, Bradfield, etc. (Joy)

;

Wigmore Woods (Walker) ; Bentley Woods (Morley)

;

Egbaston and Sutton (Blatch) ; Knowle (Ellis) ; Scar-

borough (Wilkinson) ; Corbridge-on-Tyne and Chopwell
Woods (Bagnall) ; Scotland, " in nests of F. rufa" local

Forth, Dee and Moray (Sharp, Scot. Nat. ii. 1873-4, p.

191) ; Aviemore (Beare). I have taken it with the same
ant at Weybridge, New Forest, etc., with Lasius fuliginosiis

at Weybridge, with Formica exsccta at Bournemouth in

some numbers, and with F. sanguinea at Nethy Bridge,

Inverness-shire.

Wasmann gives F. rnfa, pratensis, truncicola, and cxsecta

as its normal hosts. Although often occurring without

ants, still I think this insect has firmly established itself

as an ants' nest species, in spite of the fact that some one

told me a little while ago that because it was abundant in

his garden in London, it could have nothing to do with

ants.

Myrmedonia haworthi, Steph.

" Very rare ; in company with F. fuliginosa ; taken in

the vicinity of the nests by sweeping, also from under
dead leaves and moss " (Fowler, /. c. p. 55). Mr. Gorham
took a specimen with Lasius fnliginosus near Southend,
he lost tlie tube it was in, and went back to the nest and
found another specimen. Most of the few recent captures

have been taken running on paths, etc.

Myrmedonia coUaris, Pk.

Fowler writes (/. c. p. 56)
—

" In company with various

ants, or in their vicinity, at roots of grass, in moss, etc., in

marshy places ; it does not, however, ajjpear at all certain

that this and the preceding are necessarily associated with
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ants." These two species, in common with the other

Myrmedonias, feed on ants. Mons. L, Mesmin records that

a specimen of coUaris he put into a bottle with two ants,

immediately seized and killed one of them (E. M. M., viii,

1876, p. 64). Wasmann writes—" The species of the Genus
Zyras (haworthi, Steph., and coUaris, Pk.) are indeed like

Ifynnofcia, Myrmcdonia and Astilbus, ant-eaters, and live

in preference in the neighbourhood of ants. As regular

myrmecophiles they are, however, not to be covmted. The
same of Myrmcdonia limhata." I took 31. coUaris and its

larvae in some numbers in a nest of Myrmica lacvinodis

in Wicken Fen. The nest was in a heap of cut sedge,

and contained $^, many ^^, larvae and pupae, and the

beetles and their larvae were in the nest among the ants.

This species is often found in moss and sphagnum, but
ants often occur in such places, and as the beetles feed on
ants they require to be near their nests. We can see

how these two beetles, feeding on ants, and living in the

neighbourhood of ants' nests, might become more regular

inhabitants of the nests like the other Myrmcdonias, some
of which, M. humercdis for example, is often found in the

runs and outside the nests.

Myrmedonia liTnbata, Pk.

" In nests of Formica fiava and fusca, and has also been
recorded as associated with F. fuliginosa ; also found

under stones, in moss, etc., near the nests" (Fowler, /. c.

p. 56).

It has been taken with Lasius f^diginosus at Chobham
(Saunders) ; Guestling (Collett) ; Croydon (Shepherd)

;

Wellington College (Joy) ; with Lasius flavus at Dover
(Morley) ; Guestling (Collett) ; Chattenden and Oxford
district (Walker) ; Northumberland (Bold) ; Scotland,

Tweed (Sharp); with Formica fusca in Kent (Shepherd);

in ants' nest in moss, Lundy Island (Joy); in ants' nests,

Isle of Man (Bailey).

I have taken it with Formica sanguinca at Woking,
with Lasius fuliginosus in plenty at Wellington College,

with Myrmica scahrinodis at Doddington, Kent, and Bem-
bridge, Isle of Wight, and in nest oi a, Myrmica at Cannock
Chase. I found in my experin)ents with this species it was
not able to defend itself against the ants as perfectly as

the more regular nest-frequenting Myrmcdonias do. We
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will discuss this more fully when we have dealt with
Astilhns. I pointed out (" Some Experiments with Myrme-
cophilous Coleoptera," Ent. Rec, 1901, p. 351) that
" This beetle exhibits an exactly parallel case to Astilbus.

It will be remembered they are not so truly myrme-
cophilous (not invariably being found with ants) as are

the other species of Myrmedonia."

Astilbus canaliculatus, F.

This very widely distributed species is found " In runs of

Formica fiava and other ants, also under stones in hay-

stack refuse, decaying seaweed, moss, etc." (Fowler, /. c.

p. 59). It also feeds on ants. Bold in 1848 wrote—" Often

tenanting the nests of ants, and preying on the inmates
"

(Col. North, and Durham, p. 134). Messrs. Lucante and
Bleuse recorded that it captured and killed ants (E. M. M.,

1876, xiii, p. 65). I took a specimen at Chiddingfold

running with a dead Myrmica in its mouth, and Walker
took it under similar circumstances at Tubney. I have
kept specimens alive for months in small plaster nests

by giving them ants out of my different observation

nests, which they always devoured. It has been recorded

with Lasius flavus at Mickleham (F. Smith) ; with
Lasius fuliginosus at Chobham (Saunders) ; Wellington

College (Joy) ; Guestling (Collett) ; with Formica rufa,

Chobham (Saunders) ; Scotland (White) ; with Myrmica
laevinodis, Guestling (Collett) ; in ants' nests. Isle of Man
(Bailey) ; Lundy Island (Joy).

I have taken it with Lasius fiavus at Sevenoaks,

Hastings, Eastbourne, Portland, etc. ; with Formica
sanguinca at Weybridge ; with F. fusca and L. niger at

Portland ; and with Lcptothorax acevorum at Fairlight, etc.,

etc. In experimenting with the defence of this beetle

against ants (/. c), I found that if an ant was forced to

seize an Astilbus it does not let go, as with Myrmedonia.
The Astilbus exhibits the same form of defence {i. c.

thrusting the tail in the ant's face and giving off the

Myrmedonia smell), but it is evidently not so perfectly

developed. We can imagine, that as it developed the

glands which secrete the smell given off, it would be able

to inhabit the nests with greater impunity and gradually to

become a more regular guest. No doubt some such steps

as these have taken place with the other Myrmedonias.
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Callicerus rigidicornis, Er.

This species which, though rare, is very widely dis-

tributed, has not heretofore been regarded as myrme-
cophilous. It has, however, been taken with Lasius

fuliginosus at Ohobham (Saunders) and Wellington College

(Joy) ; in the runs of Formica rufa at Woking in 1907 and
1908 (Champion) ; and I have taken it with Lasius iiiger in

the New Forest. My friend. Dr. Joy, having taken it on
various occasions with L. fidiginosns, tells me that, from its

behaviour with the ants he considers it shows true Myrme-
cophilous habits. This looks as if the species is taking

the first steps towards a myrmecophiious life.

A species of Callicerus is recorded with Aphctenogaster

harbara in Palestine.

On the genus Homalota, Father Wasmann writes

—

" Many species of the Genus Homalota (in the old sense)

live as occasional guests with ants, especially with F. rufa,

and still more with L. fuliginosus. Most often one finds

Liogluta nitidula, Kr., with the last genus."

Homalota nitidula, Kr.

" Occasionally in the nests of F, fuliginosa, also in dead
birds" (Fowler).

" The type of this species occurs very rarely in the

South of England, sometimes in the nest of Formica
fuliginosa " (Sharp, Trans. Ent. Soc. Lond., 1869, p. 130).

With Lasius fuliginosus at Knowle (Ellis, Ent Rec,
1908, p. 57).

Homalota oblongiuscula, Sharp.

Taken by Dr. Power atMickleham with Lasiiisfuliginosus.

Homalota exarata, Sharp.

"A few specimens found by Dr. Power and Mr. Brewer
in Tilgate Forest in the nests oi Formica fuliginosa are all

I have seen " (Sharp, /. c. p. 187).

This species is treated as a synonym of hcpatica, Er.,

by Ganglbauer and the last European Catalogue. M^ith

what reason we know not, as Sharp includes both species

in his monograph. These are all the records I can find of

the last three species with ants.
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Homalota sodalis, Er.

I have taken this species on several occasions in nests of

Formica rufa at Weybridge between 1896 and 1908, and

with the same ant at Oxshott in 1907. H. myrmecohia,

Kr., which comes next to it in Ganglbauer (ii, p. 186), is

recorded by him with F. rufa and pratensis.

Homalota analis, Gr.

This httle species, which is very abundant and widely

distributed throughout the kingdom, is frequently found

with ants. I have found it in nests of Formica rufa at

Weybridge in plenty, Oxshott, etc., with F. exsecta, not

uncommon at Bournemouth, and with a Myrmica at

Porlock. Mr. Day records it with F. riifa from Keswick,

Lamprinus saginattcs, Gr.

" At roots of grass and in moss in damp places, especially

heaths ; it has occurred in ants' nests in France " (Fowler,

/. c. p. 198).

It has been recorded with Lasius flavus and Myrmica
ruginordis at Tubney and wdth Formica fusca in the

New Forest (Walker) ; with Poncra contracta at Charing
(Chitty) ; and in moss with ants at Lundy Island (Joy).

I have taken it in a nest of Formica sanguinea at Wey-
bridge. This species is regarded as truly myrmecophilous
on the Continent, though apparently not in Britain, so it

must be dealt with in this paper. Most of our captures

are in moss and at roots of grass. I suspect often with

ants, or in the neighbourhood of their nests, though not

so recorded. Wasmann gives as its hosts, Myrmica
lacvinodis, rttginodis and scahrinodis, Formica rufa and
Lasius fuliginosus. He has found the larvae in the nests

and has kept the beetle in his observation nests. He
shows that it eats the ants' eggs, and that its shape
protects it from its hosts when attacked (Zeitschr. fur

wissenschaft, Insectenbiologie, 1905, p. 420). This perhaps

shows us how a Tachyporus species living in the neigh-

bourhood of ants' nests might eventually become a myrme-
cophilous insect.

Heterothaps quadripunctula, Brit. Cat. (nee Gr., oiigra, Kr. ?).

" In haystack, flood and other refuse ; also occasionally

in nest oi Lasius fuliginosus" (Fowler, I. c. p. 225).
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Harwood took it with Formica rufa at Colchester. I

have taken it with the same ant at Weybridge, and on

several occasions with Lasiiis fuliginostis at Wellington

College. I am not quite satisfied if the species I have

taken with ants is the same as H. nigra, Kr., which

Dr. Joy has shown is abundant and widely distributed in

moles' nests. My specimens appear to be a little larger,

and the puncturation more alutaceous, and consequently

less shining. In any case it shows a tendency towards

the myrmecophilous habit.

Quedius mesomelimis, Marsh.

I once took this common insect in plenty in a nest of

Zasius fuliginosus at Chiddingfold, and sparingly with the

same ant at Oxshott. Mr. Ellis found an injured specimen

in a nest of Formica rufa at Knowle. I have shown by
experiment it was unable to protect itself when introduced

into nests of Formica rufa. Quedius hrcvis is a purely

myrmecophilous beetle, occurring with both the above

ants
;
Qicedius microps has been recorded with the former

by Crotch, and abroad, Quedius puncticollis occurs in wasps'

nests, and Joy has shown that Q. longicornis and vexans

are inhabitants of moles' nests. We can easily imagine

a descendant of Quedius mesomelinus as an ants'-nest species,

StapJiylinus stercorarius, 01.

The following records of this widely distributed species

occurring with ants are to be found. Bold recorded taking

a fine series in the nests of a Myrmica at South Shields

(Col. North, and Durham, 1871, p. 37).

Walker took it on several occasions with Myrmica
ruginodis at Rannoch, and I have found it with Lasius

flavus at Blackgang and Sandown, Isle of Wight, and
with Myrmica scabrinodis near the Forth Bridge. Although
generally found away from ants, these cases point to a

distinct tendency to inhabit ants' nests. Fowler also

records StapTiylinus latehricola as sometimes in company
with Formica rufa.

Othius myrmecophilous, Kies.

"In moss, dead leaves, etc., sometimes, as its name im-
plies, in company with ants {Formica fuliginosa, etc.), but
this is by no means always the case, and in fact appears
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to be rather the exception than the rule " (Fowler, I. c. p.

296). It has been taken with Formica rufa, at Knowle
and Bewdley (Ellis) ; Corbridge-on-Tyne (Bagnall) ; I have
taken it with the same ant at Weybridge and Oxsliott,

with Zasius fuliginosus at Tilgate Forest, Walton, and
Wellington College, with Formica exsecta at Bournemouth,
and with F. sanguinca at Nethy Bridge, Inverness-shire.

I am inclined to think it occurs more often with ants than

is supposed, and that it has made considerable steps

towards becomino^ a true ants'-nest dweller. Ganglbauer
records it sometimes with L. fuliginosus and F. congerens.

Jjcjjtinus testaccus, Miill.

As this little blind beetle has been taken in the nest

and runs of Zasius fuligi7iosits at Mickleham (Rye), Tilgate

Forest (Champion), and Guestliug (Collett), it must be

mentioned here. It occurs more frequently in nests of

bees, birds, moles and small rodents.

Father Wasmann writes of the Scydmacnidac—" Many
species of this family are occasionally ants' guests, with-

out belonging regularly to their company. Proportion-

ately few are strongly myrmecophilous. The food of the

Scyclmacnidae appears to consist chiefly of mites. Their

ant-like appearance (' Ant-beetles,' Mtiller and Kunze)
has perhaps at best a biological signification in the larger

Scydmacnia, whether on account of protection from insect

feeders, or for intercourse with ants is not yet known."

Scydinaenus godarti, Latr,

" Under bark, in rotten wood, in company with ants

;

rarely under dead leaves ; Buddon Wood, Leicestershire,

in nests of Formica rufa; Sherwood Forest, in rotten

wood, with ants " (Fowler, iii, p. 77).

In April 1905, Messrs. Bouskell, Chitty and I, all found it

in nests of Formica rufa at Buddon Wood. The specimens

taken by Bouskell and myself were in the centre of a nest,

running about quite at home in the midst of the ants,

and moving the antennae rapidly in true myrmecophilous

manner. The ants paid no attention to them. I consider

this species is practically established here as an ant guest.

Scydmaenus pusillus, Miill.

It has been recorded with Formica rufa^ at Buddon
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Wood (Fowler), Stoke Wood, Devon (Parfitt) ; and I have
taken it with L. fuliginosus at Tilgate Forest. Both this

species and the last seem to be rare on the Continent and
are not recorded with ants.

Euthia plicata, GylL, has also been recorded from ants'

nests here, and Ganglbauer writes " also in nests of

Formica rufa and exsecta." I am inclined to doubt if

many of the British records are the true plicata, Gyll.,

at all.

Trichonyx sulcicollis, Reich.

It was taken by Douglas and Scott in old elm stumps
at Lee in company with ants, but most of the records in

this country appear to be away from ants. Mons. Bedell

records it with Ponera contracta near Paris, and Herr
Reitter with Lasius hrunneiis. Our other species, T.

mdrkeli, is almost always taken with ants, and I suspect

that this species also is truly myrmecophilous.
Ptenidium turgidum, Th., and P. grcssiieri, Er., have both

been recorded with ants. Fowler writes of the former,
" in rotten wood, usually in company with ants," and of

the latter, " in rotten wood, chiefly in company with
Formica fidiginosa.^' I have taken gressneri in a nest of

Lasius fuliginosa in Sherwood Forest, but both these

species are much more generally found away from ants.

Histcr marginatus, Er., was taken by Harvvood with both

Formica rufa and Lasius fuliginosus at Colchester. Dr.

Joy, however, has shown it is a moles'-nest species, where
it is often abundant, and widely distributed.

Dendrophilus picnctatus, Hbst.

"In dead animals, rotten wood, etc., and also in the

nests of Formica fuliginosa" (Fowler, iii, p. 207).

Janson recorded it with F. rufa (Ent. Ann., 1857,

p. 95). I took it with the same ant at Weybridge, and
have bred it out of my observation nests of Lasius fuli-

ginosus from Wellington College, and Formica cxsccta from

Bournemouth. It is frequently found in birds' nests ; Joy
treats of it in his Class B (those species which are com-
monly found in the nests and breed there, but also are

found and breed elsewhere), and write;? (E. M. M., 1906,

p. 246), " found in almost any old nest, even if it is quite

dry.''

TRANS. ENT. SOC. LOND. 1909.—PART III. (SEPT.) E E
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Wasmann gives Zasiiis fuliginosits a.s its host, and writes,

" Although this species is often taken also in hornets' nests,

in earth, etc., I still hold it in preference as myrmeco-
philous." Bendrophihts -pygniaeus is purely myrmeco-
philous ; the hardness of the body in the Histeridae pro-

tect them from the attacks of the ants, and it is evident

that a certain number of species are experimentiug in

a myrmecophilous life.

Abraeus glohosus, Hoffm.

" In rotten wood of beech, ash, etc. . . . Mickleham, in

nests of F.fidiginosa " (Fowler).

Crotch recorded it as not rare with Zasi^is fidiginosus at

Weston-super-Mare, but most abundant in Cambridgeshire,

and he writes, " Though I have no doubt this species is a

truly myrmecophilous insect, it has a great partiality for

fungus " (Zool, 1862, p. 8140).

Kraatz recorded it with Formica rufa (Stett. Ent. Zeitz.,

1851, p. 170), and Von Hagens with Lasius hriinncus (Berl.

Ent. Zeitschr., 1855, p. iii). Perris described the larva

of this species from a nest of Lasius fuliginosus (Ann. Soc.

Linn. Lyon., xii, 1876, p. 16).

It is much more frequently found in rotten wood away
from ants ; I have taken it in rotten trees in the New
Forest, Tewkesbury and Enfield, but never with ants. If

it were not for the records with F. rufa, etc., one might
imagine that Lasius ftdiginosus had selected a tree already

occupied by the beetle, but even so, this might represent

the beginning of a myrmecophilous life.

Cetonia aurata, L.

This species is only occasionally found with ants. In-

deed, Father Schmitz, in a paper on " Some Traditional

Errors in Zoological Literature " (Natur u. Offenbarung.

Band 54, 1908, p. 99), points out that the larvae of Cetonia

aurata is repeatedly quoted as living in the nests of the

wood ant, when really Cetonia cuprca, F. {Jioricola, Hbst.,

aenca, Gyll.), is intended, and that Wasmann has only found
the former on one or two occasions with ants. The follow-

ing genuine records, however, occur here.

Janson recorded the larvae with F. rufa (Ent. Ann., 1856,

p. 151) ; F. Smith writes, ' I have found the Cetonia aurata
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in nests (of F. rufa) which I have met with in Yorkshire "

(Trans. Ent. Soc. Lond., 1844, p. 101).

Shipp recorded (E. M. M., 1892, p. 288) finding two
coccoons in a nest of the wood-ant on Shotover Hill, near

Oxford, and on opening one of them he found a perfect

insect in it.

Professor Poulton took several larvae and a perfect insect

in a nest of Formica rufa, in the New Forest, which he sent

to me, and I introduced them into my observation nest of

that ant, and bred perfect insects from these larvae. (See

"Myrmecophilous habits oiCetonia aurata" Ent. Rec, 1904,

p. 301.) Cetonia floricola is truly myrmecophilous in its

early stages, and I think the study of C. aurata, when
found with ants, shows us exactly how the former became
so. These beetles are too hard for the ants to injure, the

skin of the larvae also is too tough, and they brush off the

ants by burying themselves in the debris of the nest when
attacked, as I have shown. With floricola, Mr. Lloyd
recorded that when at Rannoch, he had exposed their

larvae, they were fiercely attacked by the ants. (E. M. M.,

1892, p. 310).

There are of course other records of non-m3T:'mecophilous

Coleoptera with ants, most of them no doubt of chance
occurrence, but some more frequently, still enough has

been written here to illustrate our subject. In conclusion

I should like to say that I am collecting all the British

records of species found with ants, and shall be much
obliged if any one can tell me of any of those species

mentioned here which I have omitted.

E E2
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VIII. On the Colonisation of Neiu Nests of Ants hy Myrmeco-
jphilous Coleoptera. By H. St. J. Donisthorpe, F.Z.S.

[Read June 2, 1909.]

In a letter, dated January 19th, 1876, to Professor Forel,

Charles Darwin wrote—" I hope you will allow me to

suggest an observation, should any opportunity occur, on a

point which has interested me for some years—viz., how
do the Coleoptera which inhabit the nests of ants colonise

a new nest ? Mr. Wallace, in reference to the presence of

such Coleoptera in Madeira, suggests that their ova may
be attached to the winged female ants, and that these are

occasionally blown across the ocean to the island. It would
be very interesting to discover whether the ova are adhe-

sive, and whether the female Coleoptera are guided by
instinct to attach them to the female ants ; or whether the

larvae pass through an early stage, as with Sitaris or 3feloe,

or cling to the bodies of the females. This note obviously

requires no answer. I trust that you continue your most
interesting investigations on ants." (" More Letters of

Charles Darwin," 1903, vol. ii,p. 11.)

Professor Poulton, when calling my attention to the

passages quoted above, suggested that I should endeavour

to answer this question. The following paper is the

result.

In this, the hundredth anniversary of the birth of the

illustrious Darwin, it is especially appropriate to bring

together all the available evidence bearing on the subject.

This question shows, as usual, Darwin's wonderful insight

into the most interesting and arresting problems in natural

history, and his clearness of thought in at once putting

his finger on the most important point in them.

This paper only deals with such species as are truly

myrmecophilous in their habits, that is to say, those which

are almost invariably found with ants, and not those which
are more often found elsewhere. With the latter I have
dealt in a previous paper (Trans. Ent. Soc. Lond., 1909,

p. 397).

The actual seeking of new nests, and oviposition in

them by ants'-nest beetles, are almost impossible to

TRANS. ENT. SOC. LOND. 1909.—PART III. (SEPT.)
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observe in the wild state. Exception may perhaps be
found in such species as Cetojiia fioricola, and Clytho^a

quadripnnctata, which only inhabit the nests in the larval

and pupal states. The methods of colonisation are further-

more very different according as the different species of

beetles belong to the different categories of true guests,

hostile persecuted lodgers, or indifferently treated lodgers.

The first of these supplying their hosts with a sweet secre-

tion and fed by them, naturally come into much closer

relationship with the ants than any of the others. In

order to give anything like a satisfactory answer to

Darwin's question we really require to study the whole

life history of ants'-nest beetles and their connection with

their hosts.

When an ants' nest is disturbed a scene of apparent

chaos ensues : the ants all rush about, some attacking the

intruder, others hurrying off into safety, with their brood,

and with the true guests and their larvae. Their other

guests likewise endeavour to escape : some " feign death,"

while others seek the interior of the nest. It is obvious

that in such a scene we can gain no insight into the

normal procedure of a fresh colonisation, and are therefore

forced to rely on evidence obtained from observation nests,

and experiments on ants'-nest beetles, and on beetles bred

in such nests ; on their pairing habits, and on when and

where one finds the beetles, their larvae, etc. It is neces-

sary to consider all records of true myrmecophilous beetles

found at large, away from ants' nests ; and of all specimens

found with ants other than their usual hosts. These

latter examples will afiord evidence that the beetles not

only have not returned to the nest in which they were

bred, but have not even sought the same species of ants.

The rarity of such records tends to prove that ants'-nest

beetles are as a rule very constant in associating with

their regular hosts. I would also remark that it is most

important that all records of ants'-nest beetles should be

accompanied by full and accurate data, stating the number
of specimens taken, the exact date, and the species of ant

with which the beetle occurred. Without these facts the

subject cannot be investigated with any hope of success.

Many species no doubt simply fly direct to a new nest,

either to deposit their eggs in it, or from the necessity of

pairing with other individuals of their own species. Be-

sides this they may reach new nests by the following
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means :—(1) by leaving a nest in company with their

hosts when the latter seek a new one, the true guests

being perhaps * carried by, or riding on the ants, the otlier

species running along with them
; (2) by a nest being

captured by another colony which may kill off the original

holders, and live in their domicile, or during the so-called

slave-making raids, when the marauders not only capture

and carry off the brood of the other ant, but also the beetle

larvae in the nest
; (3) by attaching themselves to winged

female ants they might be carried out during the marriage

flight and thus come to inliabit the new nest founded by
this female. In other cases when the ants fall to the

ground, the guests might enter some neighbouring nest, or

be taken in by its ants. There is finally Wallace's sugges-

tion in the letter to Darwin referred to above—that the

ants'-nest beetles occurring in Madeira might have been
introduced as ova attached to winged queen ants occasion-

ally blown over to the island.

In order to test the above hypotheses I propose to con-

sider the evidence afforded by some of the ants'-nest

beetles which occur in Britain.

Homoeusa acuminata, Mark.

Normal host?.

—

Lasius niger, L., and L. fidiginosus, Ltr.

Wollaston took this species in a nest of Formica fusca, L.

near Bromley, in 1856 (Zool. 1856, p. 5178), and several

specimens again in 1857.

Chitty and I took a few specimens with the same ant at

Doddington, Kent, May 12th, 1901 (E. M. M. 1902, p. 74).

I took a specimen at Mickleham in a mixed nest of

Lasius fiavus and niger under a stone May 27th, 1900.

As it is unusual for these ants to live together, they were
probably encroaching on each other, and eventually the

one might exterminate the other. Should L. fiavus have
been the victor, we might thus account for a specimen
occurring in a nest of this ant.

O. E. Janson took a specimen running on a bank at the

* A. R. Wallace, in a letter to Darwin (Z. c. p. 19) remarks : . . .

"it may well be that the ova, or larvae, or imagoes of the beetles

are not carried systematically by the ants, but only occasionally,

owing to some exceptional circumstances. This might produce a

great effect in distribution, yet be so rare as never to come under
observation."
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base of a fence in the London district on May 16th, 1857
(Zool. 1857, p. 1768).

A specimen was swept near Tonbridge, by Horner
(E. M. M., 1885, xxii, p. 88).

Chitty took two specimens in the spring of 1894, near

Doddington, in cart-ruts, full of water, and I took another

specimen in the same cart-ruts in May 1901 (E. M. M., 1902,

p. 74).

We see by this that Homoeusa leaves the nests in

the spring, probably for pairing and to seek new nests.

Father Hugger has seen the pairing of this bettle in an

observation nest of L. nigcr (Wasmann). It is very like a

Dinarda in its habits and belongs to the indifferently

treated lodgers. Father Wasmann has occasionally seen

the licking of the beetle by its hosts, Z. niger, and

shows that when introduced into strange nests of the

same ant it is at least tolerated.

Oxypoda vittata, Mark.

Normal host.

—

Lasius ftdiginoms, Ltr.

Father Wasmann once found it in some numbers with

Lasius hrunnc'us, in a tree in company with other guests

of L. fuliginosus. The hrunneus must have taken pos-

session of a tree that had been occupied by the latter ant.

He also took a single specimen in Oct(>ber and a single

specimen in November with Formica rufa in Dutch Lim-
burg, and has seen it in some numbers flying far from

a nest of L. fidiginosus.

Dr. Sharp records it as very rare in Scotland, and away
from ants. ("Scot. Nat." II, 1873-4, p. 189.)

Walker has taken it by sweeping at Witliam Park.

(" Oxford List, 1906," p. 13.) It belongs to the indifferently

tolerated lodgers, as do the next 8 species mentioned.

Oxypoda formdceticola, Mark.

Normal host.

—

Formica rvfa, L.

Wasmann records a single specimen taken with F. fusca

in August in Dutch Limburg. I have bred this species

in F. o'ufct observation nests.

Thiasojjhila angtdata, Er.

Normal hosts.

—

Formica rvfa, L., and i^ratensis, De G.

I took a single specimen in company with Lasius fuli-

ginosus at Oxshott on May 16th, 1900. I have shown th£|,t
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this beetle protects itself against the ants if attacked, as

also the next species. Wasmann took one specimen in a

nest of Formica sanguined in May in Dutch Limburg, and
has also caught it on the wing.

[Note.—Formica pratensis, DeG. {congerens, Nyl.), appears to be
very rare in Britain; it has been recorded from Bournemouth,
Holnest, Porlock, Exmouth, Raunoch and elsewhere in Scotland.

Possibly some of these records are in error as Saunders only gives

Bournemouth and Rannoch. I have never been able to find it, but

I have found nests of the subspecies rufa-pratensis, Forel, at Nethy
Bridge, which have the colouring oi pratensis without its hairiness.]

ThiasopJdlia inquilina, Mark.

Normal host.

—

Lasius fnliginosus, Ltr.

Dr. Power took a specimen with Formica rufa at Burn-
ham Beeches on June 21st, 1857.

Ilyohates glabriventris, Rye (ionnairei, Fvl.).

This species appears to be very rare both here and on
the Continent. It was taken sparingly by Dr. Power
with Zasius fuliginos7(.s at Mickleham in May and June
1863, in the runs of the ants in company with Homoeusa
acuminata. (E. M. M., I, 1865, p. 212.) Wasmann took it

with Lasius hrunneus in July in Dutch Limburg and
remarks, " perhaps a regular guest of the ant " ; also with

Lasius alienus in Vienna. Sklitzky records it with Lasius

niger in Bohemia.
Fauvel described it from a specimen taken by M.

Bonnaire in Compiegne, but does not record how it was
captured. (" Bui.* Soc. Normandie," IX, 1865, p. 287.)

Mr. Elliman swept two specimens in a moist wood near

the Chiltern Hills on June 6th, 1897, and remarks that the

atmosphere at the time was remarkably still and warm.
(E. M. M., 1897, p. 279.)

We now come to the genus Dinarda. Father Wasmann
tells me their eggs are deposited in the soil of the nests,

the larvae emerging there. The copulation of Dinarda is

the same as that of Lomechusa and Atemcles.

Dinarda mdrheli, Kies.

Normal host.

—

Formica rufa, L.

Wasmann records a single specimen in a nest of Formica
sanguinca in May in Dutch Limburg.

I have bred this species in my observation nests of
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Formica rufa, and have shown that it protects itself when
introduced to strange rufas, or when attacked in the nest,

as also do the other species.

Dinarda dentata, Gr.

Normal host.

—

Formica sanguinea, Ltr.

One specimen was taken by W. C. Jackson in a nest of

Formica cxsecta at Bournemouth. (" Ent. Rec," 1905, p.

272.)

Wasmann found a single example in August with F.

rufibarhis in Dutch Limburg, and has found the species

running about away from ants. Douglas and Scott once

found at Shirley in September 1863, " a quantity of

Formica sanguinea running close together in one direction,

and side by side with them, in nearly equal number,

Dinarda dentata." (E. M. M., 1900, p. 11.) No doubt the

ants were seeking a new habitation and the beetles had
left the old nest with them. Father Wasmann found this

ant in the act of leaving its nest, carrying cocoons and
each other, accompanied by their slaves, F. ficsca, also

carrying cocoons, etc. Over 100 D. dentata were on the

top of the nest in a state of excitement, running in and

out of the entrances and following the ants.

Professor Wheeler records that in the neighbourhood of

Wlirtzburg he came upon a colony of F. sanguinea in the

act of moving to a new nest. The ants were laden with

their larvae and were marching along a dusty road and in

their midst two Dinarda dentata were runuins^. (" Journal

fur Psychologic und Neurologic," Leipzig, 1908, p. 435.)

I have bred this species in numbers in my observation

nest of Formica sanguinea, the larvae of the beetles being

very plentiful at times.

Dinarda hagcnsi, Wasm.

Normal host.

—

Formica exsecta, Nyl.

I have also bred this species in my observation nest of

its host, Formica cxsecta, from Bournemouth.

Dinarda pygmaea, Wasm.

Normal host.

—

Formica rufibarlis, F., var. fnsco-rufi-

harhis, For.

I have found the larva of this beetle in company with

the imago in the nest of this ant at Whitsand Bay.
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Lomechusa strumosa, F.

Normal host.

—

Formica sanguinca, Ltr.

Wasmann found it in some numbers in one nest of

Formica ritfa in Dutch Limburg in May 1897, and a

single specimen with F. rufiharhis v. fusco-rufibavMs,

on May 14th, 1897. Sir Hans Sloane captured a specimen
on Hampstead Heath in 1710. Dr. Leach took one when
travelling in the mail coach between Cheltenham and
Gloucester about 1820.

One got up and flew away off the sheet I was using

when examining a nest of F. sanguinca at Woking.
Roger records that, on warm days one often sees Lome-

chusa out and walking about.

Sahlberg caught it on the winsf.

Wasmann remarks that although not double-hosted like

Atemeles, it often clianges its habitation.

I have described and figured the copulation of this

beetle, and I found in my observation nest that a number
of specimens collected together outside the nest for this

purpose, and afterwards the $ ^ immediately entered the

nest.

Father Wasmann has recorded that they collect together

at pairing time, and that he once found 63 specimens sit-

ting on the top of a nest, 6 pairs being in cop., and that

some days later they dispersed to other nests.

I once found under a turf at Woking a small number of

sanguinca^ ^, two $ ^, a.ndsevevalLomechuscc, all evidently

about to move together.

Father Wasmann has shown that the e^Sis of this beetle

are laid on the eggs of very young larvae of the ants, and
that the eggs are very like the ants' eggs and that the

larvae is at most only one or two days in the egg.

The species of the genus Atemeles are, like Lomechusa,
true guests, being fed * and licked by their hosts ; they
differ, however, in being double hosted, that is to say,

their summer hosts are ants of the genus Formica, in

which nests their eggs are laid and their larvae bred, so

these ants may be called the larval hosts ; their winter

* It is a very interesting fact, first pointed out by Father Wasmann,
that when an Atemeles desires to be fed, it not only asks an ant, by
tapping with its antennae, as does Lomechvsa, but it further imitates

the actions of its hosts, by stroking the side of the head of the ant
with its front foot. Any one has only to keep Atemeles alive to

satisfy himself on this point.
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hosts are ants of the genus Myrmica, which may be called

the beetle hosts. The beetles thus have to make a double

migration, one in the early part of the year from Myrmica
to Formica nests, and again in summer or autumn from

Formica to Myrmica. Consequently one would expect to

find Atcmeles at large more often than other regular guests,

and this is exactly what does happen. The pairing time

is about May, and takes place in Formica nests, it is the same

as that oi Lomcchusa. Father Wasmann has demonstrated

that the eggs of Atcmeles are laid on the eggs of the ants,

from which they are undistinguishable even with a lens.

The young larvse hatch very soon and devour the ants'

eggs. Another interesting point is that the beetles go

into quarantine before they enter the other hosts' nest,

after leaving the one. This is several days when leaving

Myrmica, as they remain hidden in and near the newFormica
nest ; Wasmann has often proved this in observation nests,

etc. When going from Formica to Myrmica the period is

much longer, as they are not found with the latter before

the end of August or the beginning of September, though

they have long before disappeared from the Formica nests.

Having been bred in the latter nests, the nest aura is no

doubt more pronounced in the beetles of the summer
migration.

Atcmeles emarginatiis, Pk.

Primary hosts.

—

Myrmica scabrinodis, Nyl., laevinodis

Nyl., ruginodis, Nyl., and stdcinodis, Nyl.

Secondary host.

—

Formica fusca, L.

F. Smith once recorded he took a specimen which ran

out of a nest of F. rufa. (Trans. Ent. Soc. Lond., 1842,

p. 151.)

The record in Parfitt's "Col. Devon, 1867," p. 22, "in

nests of F. rufa, Plymouth, Reading," is no doubt incorrect,

as it is recorded in the " Ent. Annual" for 1858, p. 83, as

taken by Reading in nests oiMyrmica rubra near Plymouth.

Penzance district in nests of F. rufa. ("Vic. Hist.

Cornwall," 1906, p. 190.)

Here again I expect the ant was incorrectly recorded,

Mayr once found a single specimen with F. rufa, and

Westhoff one with Tetraviorium cacspitum.

I took a specimen by sweeping near a nest of Formica

Tvfa on May 15th, 1894, at Guestling.
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Champion took a specimen running across a path at

Bonchurch, I. of W., in July. (E. M. M., 1887, p. 137.)

Harwood recorded the capture of a specimen in dead
leaves near Colchester during the early part of the year.

(E. M. M., 1898, p. 64.)

A specimen is recorded running on a chalky pathway.

(Vic. " Hist. Herts., 1902," p. 90.)

J. H. Keys took a specimen on his collar at South Brent
in May 1903.

Walker records one by sweeping at Headington Wick
Copse in June (" 2nd Oxford List, 1907," p. 53), and another

in a sand-pit in the New Forest in July. (E. M. M., 1907,

p. 206.)

E. A. Butler swept a specimen in August at Luccombe,
in the I. of Wight.

Forel has shown that when Formica sanguinea and
Polyergus rufesccns make slave raids on Formica fusca,

they not only carry off the cocoons of the latter, but also

the larvae of the Atemeles.

Atemeles paradoxus, Gr.

Primary hosts.

—

Myrmica ruginodis, Nyl., laevinodis,

Nyl., and scahrinodis, Nyl.

Secondary hosts.

—

Formica rufibarbis, F., and var. fusco-

rufiharbis, For.

Fowler took a specimen on the cliffs near Sandown,
being carried by an ant much smaller than itself, in April.

(E. M. M., 1884, XXI, p. 18.) The ant was, I believe, Lasius

nigcr.

H. W. Bates recorded this beetle with Formica Jiava at

Sheet Hedges Wood in Leicestershire. (" Zool, 1944," p.

700.) The beetle was, howler, emarginatus, and the ants

were most probably Myrmicas.
Wasmann remarks that this and the last species are

often found at large, running and flying.

Myrmedonia funesta, Gr.

Normal host.

—

Lasius fuliginosus, Ltr.

A specimen was taken in a fungus in Birch Wood by
Curtis on May 6th, 1821. (" Zool. 1855," p. 4603.)

One captured by Linnell on Red Hill Common in 1855.

(" Reigate List, 1898," p. 12.)
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Wasmann once found it in some numbers moving with

Lasius fuliginosus to a new nest at Exaeten.

Species of the genus Myrmedonia belong to the hostile

persecuted lodgers and prey on ants. I have shown that

this and other species protect themselves if attacked when
introduced into new nests, and to strange ants, by the

secretion which they give ofif.

Myrmedonia humeralis, Gr.

Primary host.

—

Lasius fuliginosus, Ltr.

Secondary hosts.

—

Formica rufa, L., Q.^^iwatensis, De G.

Scott took it in moss at Renfrev/. (" Zool. 1852," p.

3462.)

Linnell records one example at Redstone in 1855, which

had probably strayed from a nest of i^. rufa, of which there

were several at that time in Redstone Wood ("Reigate

List, 1898," p. 12.)

A specimen was taken by Blatch under a stone in a dry

ditch at Hunstanton. (E. M. M., 1882, XIX, p. 139.)

Walker records it in faggots in the Blean Woods.
(E. M. M., 1898, p. 208.)

Wasmann mentions it running on roads.

The pairing which I have recorded is like that of

Lomechusa. ('' Ent., Rec, 1908," p. 283.)

I have taken the larvae in company with the beetle and

F. rufa near Knowle.

Myrmedonia cognata, Mark.

Normal host.

—

Lasius fuliginosis, Ltr.

A single specimen was taken by O. E. Janson on the

stump of a felled tree at Hampstead on June 3rd, 1855.

("Ent. Ann., 1857," p. 72.)

One example was taken by 'Wasmann with Lasius niger

in May in Dutch Limburg. He found several specimens

with Lasius hrunneus in a tree in company with other

guests of L. fuliginosus.

On March 25th, 1886, he found specimens moving with

L. fuliginosus at Exaeten from an old nest to a new one.

I have bred this species in my L. fuliginosus observation

nest,

Myrmedonia lugens, Gr,

Normal host.

—

Lasiits fuliginosus, Ltr.

A single specimen was taken in July with L. hrunneus
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by Wasmann in Dutch Limburg. He also took one at

Exaeten moving with L. fuUginosus to a new nest.

G. R. Waterhouse took it at Sydenham in the spring of

1856 away from ants.

Champion records it on the wing at Woking in June.

(E. M. M., 1906, p. 255.)

Myrmedonia laticollis, Mark.

Normal host.

—

Lasius fuUginosus, Ltr.

Wasmann has found it with L. hrunneus in a tree with

other guests of L. fuUginosus.

Champion records it on the wing at Woking in June.

(E. M. M., 1906, p. 255.)

I have taken the larvae in plenty in a nest of L. fuUgi-
nosus at Wellington Colleo^e, and have bred the beetle in

numbers in my observation nest of that ant.

Wasmann records tliat he has seen various species of

Myrmedonia flying in some numbers.

Notothecta favipes, Gr.

Normal hosts.

—

Formica rufa, L., ^x\^ ipratensis, De G.

A single specimen was taken by Wasmann with F.

sangidnea in May in Dutch Limburg. I took a specimen
on the wing at Budleigh Salterton on January 22nd, 1896,

it being a very warm, sunny day ; and swept another io

Darenth Wood on June 18th, 19U8.

I have bred it in my F. rufa observation nest, and have
shown it protects itself when attacked.

Notothecta confnsa, Mark.

Normal host.

—

Lasius fuUginosus, Ltr.

I took a single specimen with F. rufa at Oxshott. (" Ent.

Rec, 1905," p. 272.) These two species belong to the

indifferently treated lodgers.

Quedius hrevis, Er.

Normal hosts.

—

Formica rufa, L., and LasiusfuUginosus,
Ltr.

A single specimen was taken in a nest oi F. sanguinea at

Woking by Champion (E. M. M. 1906, p. 255), and another
with the same ant by H. W. Ellis at Bewdiey. (" Ent. Rec,
1908," p. 57.)

Tuck took it in bees' nests at Tostock in 1896. (" Suffolk
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List, 1899," p. 31.) I took a specimen in a sand-pit at

Weybridge on 29th April, 1895. W. E. Sharp found a

specimen under the bark of a tree near a nest of F. rufa
at Burnham Beeches. (" Vic. Hist., Bucks., 1905," p. 7G.)

I found the larvae in some numbers in a nest of Lasius

fiUiginosus at Wellington College. I have bred it in my
observation nest of F. rufa (two specimens came out of

the nest this year, one on January 28th, and the second on
February 19th), and have shown it protects itself from
the ants.

This and the next species belong to the hostile perse-

cuted lodgers.

Xantholimbs atratus, Hear.

Normal hosts.

—

Formica rufa, L., pratenis, De G., and
Lasius fuliginosus, Ltr.

Linnell records a specimen taken crawling in the sand of

the cutting at Keigate tunnel in April 1865, and two
specimens in a saud-pit at Dorking in April 1867.

('•'Reigate List, 1878," p. 44.)

The only British record with L. fuliginosus is that of

Mr. H. W. Ellis at Knowle. (" Ent. Rec," 1908, p. 57.)

Claviger testacezis, Preys.

Primary host.

—

Lasius flavus, De G.

Secondary hosts.

—

Lasius alicnus, Forst., and niger, L.

It was once found in a nest of Tapinonia erratica by
Von Hagens. Striibing found four specimens in a nest of

L. niger, which appeared to have belonged to L. flavus and
to have been taken by the former ants, a few specimens of

the latter beiog still in the nest. The first specimen
taken in Britain was captured by Professor Westwood in

Oxfordshire on August 30th, 1838, in a nest of L. flavus.

It was attached to a winged $ on the under-side. This

suggests a possible method of being taken out of the old

nest.

Although Mliller in 1818 gave some account of the

habits of the curious beetles of the genus Claviger, show-

ing them to be true guests, etc. (" Germar's Mag.," Ill, pp.

57-112), nothing is known to this day of their true life

history, of how and where the eggs are laid, or even of

their larvae ! The problem has been investigated by
Janet, Wasmann, Hetschko, Schmitz and others without
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success. I have kept many examples alive in my observa-

tion nests of L. fiavits and L. niger, but have never been
able to breed it. I saw it fed and licked by its hosts, and
also feed on their larvae. I saw specimens riding on each
other, but this does not imply copulation, as, as many as

five or more Clavigers will all ride mounted on each other,

the bottom one carrying them all ; numbers also ride on
their hosts.

At Portland, where I found it in numbers, I also saw
specimens riding on each other in the nests. I intro-

duced specimens there from L. flamis nests to L. niger

nests and vice versa, both near to each other and at a

distance, and they were always accepted by the ants. I

also obtained similar results in my observation nests at

home, including F, rufa. Last year, however, specimens
which I had taken with L.fiavusoX Dartmouth, introduced

into an observation nest of Tetramorium caespitum, were
attacked and killed by the ants.

Father Schmitz found that C. longicornis was received

by most of the ants he introduced it to, except F. rufi-

harhis and sanguinca, which killed it.

When a nest is disturbed the ants often pick up the

Clavigers and carry them into safety. Father Schmitz
showed that C. longicornis was carried riding on the ants

(Z. umhratus\ when he allowed them to enter a new nest.

Professor Hetschko records C. testaceus as often attached

to the winged $ ants, and suggests they may be spread to

other and new nests through the marriage flight. He
found the beetles could live away from ants when fed

with dead flies, etc. Wasmann had already pointed out
that they also fed on the ants' larvae. The beetles appear
to hybernate in the nests.

It is very doubtful if the larva described by L. von
Heyden (" Jahrb. Nass. Ver. Naturk," 1876-77, p. 201) is

that of Claviger at all.

Dcndrophiliis pygmaeus, L.

Normal hosts.

—

Formica rufa, L., and pratensis, De G
Stephens recorded this species as taken in plenty in

sand-pits on Hampstead Heath and gravel-pits in Coombe
Wood. (" Mand." Ill, 1830, p. 160.)

I have bred specimens in my F. rufa observation nest, and
have found the pupa in a nest of that ant at Haye Woods

TRANS. ENT. SOC. LOND. 1909.—PART III. (SEPT.) F F
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in May. The shape and hardness of this and the next
species protect them from the ants. They belong to the
indifferently treated guests, though Myrmetes is sometimes
licked by its hosts.

Myrmetes piceus, Pk.

Normal hosts.

—

Formica rufa, L., and pratensis, De G.

Wasmann took a single specimen in a nest of F. san-

f/uinea, which contained rvfa as slaves in Dutch Limburg.
I have bred this species in my F. rufa observation nest

many times, and on May 10th, 1909, I noticed a pair in

co'jp. in a small Formica observation nest, and also the

licking of a specimen by an ant.

Am'photis marginata, F.

Normal host.

—

Lasiiis fuliyinosvs, Ltr.

Taken on the wing in the summer of 1906 at Woking
by Champion. (E. M. M., 1906, p. 255.)

Cetonia fioricola, Hbst.

Normal hosts (for larvae and pupa).

—

Formica rxfa, L.,

and i3ratcnsis, De G.

A single larva was found by Wasmann in May in a nest

of Formica sanguinea, and another with L. fulicjinosus in

Dutch Limburg. Wasmann has pointed out that the %
Cetonia lays her eggs in the ants' nests, and that she is

attacked by the ants.

Rupertsberger describes the entrance of a $ Cetonia

which he saw fly up, into a nest of F. 2Jratensis, to lay her

eggs. ("Wien Ent. Zeitg.," 1893, p. 249.)

Weaver recorded that the larvae lived in the nests of

F. rufa in Scotland. (Trans. Ent. Soc. Lend., Nov. 1st, 1852.)

Lloyd records finding larvae and pupae in nests of F. rufa

at Rannoch. (E. M. M., 1892, p. 310.)

I found the empty pupa cases in the nests at Rannoch
in June 1900, and larvae in some numbers in a rufa nest

at Nethy Bridge last May.
W. Evans bred the beetle from larvae taken mF.rufa

nests, Upper Forth. (" Ann. Scot. Nat. Hist.," 1903, p. 95.)

Clytlira ^-punctata, L.

Normal host (for larva and pupa).

—

Formica rufa, L.
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The larvae and pupae of this beetle are common in nests

of F. Tufa.

Father Wasmann records the seeking of nests by the

beetles to lay eggs at Exaeteii,

I have described the copulation of this beetle and also

the eggs, young larvae, etc., and have shown that the

$ lets fall her eggs on to the rufct nests, and that the ants

pick them up and carry them into the galleries.

Besides the lists and periodicals mentioned in the above

notes, I have consulted the following papers which bear on

the subject :

—

Wasmann, E. (S.J.).

(1) " Uber die Lebensweise einiger Ameisengaste."
I. Tl—Deutsch. Ent. Ztschr., 1886, 1, pp. 49-66.

(2) " Uber die Lebenweise einiger Ameisengaste."
II. Tl—Deutsch. Ent. Ztschr., 1887, 1, pp. 108-

122.

(5) " Beitrage zur Lebensweise der Gattungen Atemeles

und Zomechiisa."

Tijdschr. v. Entom., XXXI, pp. 245-328.

(11) " Vergleichende Studien tiber Ameisengaste und
Termitengaste."

Tijdschr. v. Entom. XXXIII, pp. 27-97.

(17) "Eine neue Clavigeride aus Madagaskar . . . mit
biologischen Bemerkungen."

Stett. Ent. Ztg., 1891, pp. 3-10.

(18) " Verzeichnis der Ameisen und Ameisengaste von
Holland isch-Liraburg."

Tijdschr. V. Entom. XXXIV, pp. 39-64.

(20) " Vorberaerkung zu den internationalen Beziehun-
gen der Ameisengaste."

Biol. Zentralbl., XI, 1891. No. 11, pp. 331-343.

(34) " Zur Lebens- und Entwicklungs-geschichte von
Atemeles pibbicollis, mit einem Nachtrag iiber

Atemehs emarginatus.'^

Deutsch. Ent. Ztschr., 1894, II, pp. 281-283.

(38) " Kritisches Verzeichnis der Myrmekophilen und
termitophilen Arthropoden." Berlin, 1894.

(45) "Zur Biologie von Lomechusa strumosa."

Deutsch. Ent. Ztschr., 1895, II, p. 294.

(70) " Zur Biologie der Lomechusa-Gruppe."
Deutsch. Ent. Ztschr., 1897, II, pp. 275-277.
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(75) " Zur Morphologie und Biologie der Lomechusa-
Gruppe."

Zool. Anzeig., 1897, No. 546, pp. 463-471.

(83) " Erster Naclitrag zu der Ameisengaste von Hol-
landish-Limburg.

"

Tijdschr. v. Entom., XLI, 1898, pp. 1-18.

(105) " Weitere Nactrage zurn Verzeichnis der Ameisen-
gaste von Hollandish-Limburg."

Tijdschr. v. Entom., XLII, 1899, pp, 158-171.

(109) " Tiber Atemeles pubicollis und die Pseudogynen
von Formica rufa."

Deutsch. Entom. Ztschr., 1899, 11, pp. 407-409.

(131) " Neue Bestatigungen der Lomecbusa-Pseudogynen-
theorie."

Verb. Deutsch. Zool. Ges., 1902, pp. 98-108.

(146) " Ursprung und Entwicklung der Sklaverei bei den

Biol. Zentralbl., XXV, 1905, No. 4-9.

(149) " Zur Lebensweise von Atemeles liratcnsoides."

Ztschr. wissensch. Insektenbiol., II, 1906, Heft.

1 and 2.

(162) "Weitere Beitrage zum sozialen Parasitismus und
der Sklaverei bei den Ameisen."

Biol. Zentralblatt., 1908. No. 8-13.

(164) " Die psychischen Fahigkeiten der Ameisen."

Second Edt., Stuttgart, 1909.

(166) " Nachtrag zu : Weitere Beitrage zur sozialen Para-

sitimus und der Sklaverei bei den Ameisen."

Biol. Zentralblatt., XXVIII, No. 22, pp. 726-731.

Hetschko, Alfred.
" Zur Biologie von Claviger tcstaceus, Preyssl."

Berliner. Entomoloff, Zeitschrift, Bd. XLI, 1896,

Heft. I, pp. 45-50.

RUPERTSBERGER, MATHIAS.
" Coleopterologische Kleinigkeiten aus meinem

Tagebuche."

Wien. Ent. Ztg., 1893, pp. 247-249.

SCHMITZ, H. (S.J.).

" Clavigcr longicornis, Mlill., sein Verhaltnis zur

Zasius nmhratus."

AUgem. Zeits. fur Entomologie, 1908, Heft. 3,

4 and 5.
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DoNiSTHORPE, Horace, St. J.

(10) "On the Origin of, and Progression in, the study of

Myrmecophilous Coleoptera."

Trans. Leicester Lit. and Phil. Soc, 1901, Pt. I,

pp. 3-15.

(11) " On Some Experiments with Myrmecophilous
Coleoptera."

Ent. Rec, 1901, pp. 351-352.

(13) " The Life History of Clythra 4!-punctata, L."

Trans. Ent. Soc. Lond., 1902, Pt. I, pp. 11-23.

(15) "Further Experiments with Myrmecophilous Coleo-

ptera, etc."

Ent. Rec, 1903, pp. 11-12.

(16) " Notes on the Myrmecophilous Habits of Cetonia

aurata, L."

Ent. Rec, 1904, p. 301.

(25) "The Life History and Occurrence as British ot

Lomechusa strumosa, F."

Trans. Ent. Soc. Lond., 1907, PL IV (Jan. 1908),

pp. 415-520.

In conclusion, I must express my best thanks to Father

Wasmann for his kind help in letters, and by pointing out

which of his papers I should find most useful to consult on

this subject ; and to Professor Poulton for kind suggestions

and revising some of this paper for me.
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IX. On Some New and Little-hnown Neotropical Lycaenidae.

By Hamilton H, Druce, F.L.S., etc.

[Read June 2nd, 1909.]

Plate XI.

The following short paper contains an account of some
new and little-known forms of butterflies belonginof to the

Lycaenidae, which have been placed in my hands for ex-

amination by Mr. H. J. Adams, and which were obtained

by his collectors, Messrs. Watkins and Tomlinson, in the

years 1902, 1903, 1904, in Peru.

To these I have added a description of a small but very

distinct species from the Argentine, and some remarks on
several described forms.

Thecla melidor, sp. nov. (Plate XI, fig. 4.)

^ . Allied to T. atys, Cr.* Upper-side with brands as in that

species
;
ground colour of wings bluer.

Under- side. Both wings irrorated with green at ^the base, no

dark band closing the cell of the fore-wing. A long red streak on

costa of hind-wing extending almost half way to the apex, in place

of the red basal spot of T. atys. A red spot beyond the pale spot

below the red streak, which spot is not found in T. atys; a long red

streak running down the inside of the submedian nervure—this is

short in T. atys. The ground colour is greyer.

The abdomen is vermilion below and blackish above.

Expanse, 21- inch.

Hah. Rio Colorado, Peru, 2,500 ft. {Watkins and
Tomlinson.)

Type, Mus. Adams. Captured in August.
Allied also to T. lads, Godm, and Salv.,-f- and T. vul-

nerata, Staud.
:[

* Papilio atys, Cr., Pap. Exot. iii, t. 259, figs. E, F (1782).

t Thecla bacis, G. and S., B.C.A., Lep. Rhop., vol. ii, p. 21, PL
XLIX, figs. 20-22 (1887).

:|: Thecla bacis, v. vulnerata, Stand., Exot. Schmett., p. 285, PL
XCVII.

TRANS. ENT. SOC. LOND. 1909.—PART III. (SEPT.)
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Thecla adamsi, sp. nov. (Plate XI, tig. 2.)

^ . Upper-side. Both wings shining bluish-green, shading to

purple towards apex of fore-wing. Costa, apex and outer-margin

of fore-wing narrowly black ; apex and outer-margin of hind-wing

narrowly black, abdominal margin grey. Anal angle rather broadly

black with a narrow white line running from the abdominal margin

just below the lobe to the lower median nervule. Cilia of fore-wing

black, of hind-wing white, tipped with black. Tails black tipped

with white.

Under- side. Ground colour of both wings chocolate-brown, bluish

on basal and discal areas of fore-wing and pale brown along inner

margin of same wing, both wings crossed by three irregular pale

blue lines, the innermost of which is most clearly defined on both

wings. On the hind-wing these lines are angled towards the

abdominal margin. In addition to these lines there is a short blue

line closing the cell of the fore-wing and a longer blue line just

below the costa rather before the middle. Cilia of fore-wing brown,

of hind-wing white, tipped with brown. An anteciliary blue line

from the apex where it is faint, to the abdominal margin below the

lobe, which is deep black. Thorax green above, brown below.

Abdomen brown on both surfaces. Legs brown, spotted with white.

Expanse, 2 inch.

Hah. PiCHis Road, Peru, 3,000 ft. (Watkins and
Tomlinson).

Type, Mus. Adams.

This insect is somewhat like T. havila, Hew.,* but is

without the large double brand which is so well marked
a character of that species, and on the under-side has a
blue mark closing the cell, and differently arranged lines.

Thecla ematkeon. (Plate XI, fig. 5.)

Fajjilio ematheon, Cr., Pap. Ex. ii, t. 163, F.G. (1779).

Hah. Perene River, Peru, 2,000 ft. {Watkins and
Tomlinso7i).

This beautiful and distinct species has never been
recorded since it was described and figured by Cramer,
now more than a hundred years ago.

Mr. Adams' specimen, which undoubtedly represents

* Thecla havila, Hew., 111. Diur. Lep. Lye, p. 76, PI. XXX, figs.

23, 24 (1865). ^ . The Godman collection contains a 5 which has
broader black margins and duller blue areas on the upper-side than
the ^.
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Cramer's insect, has the discal areas of the fore-wing above,

adjoining the large black patch, suffused with purple when
seen in some lights.

Cramer records it from Surinam, which, if correct, seems
to point to a very extended range.

Hewitson wrote that he was hoping to receive it from
Cayenne, but he never obtained a specimen.

It is perhaps allied to T. undulata, Hew,,* and T. husa,

G. and S.,j" but the anal area is less pronounced, and the

tail is less spatulate than in either of these species.

Thecla gibherosa tomlinsoni. (Plate XI, fig. 3.)

Thccla gibherosa, Hew. 111. Diur. Lep. Lye, p. 85, PI.

XXXIII, figs. 48, 49 (1867).

$ . Upper-side differs from tlie typical form by the whole of the

fore-wing being suffused with brilliant shining blue and the hind-

wing with grey blue, thus obliterating the white areas. Under-side

as typical form.

5 . Both surfaces as typical form.

Hah. Chanchamayo, Peru, and Rio Colorado, Peru,

2,500 ft. (WatJcins and Tomlinson). Mus. Adams. Cap-
tured in September.

T. gibherosa has the linear patch on the fore-wing below
as described in T. numen, P. Z. S., 1907, p. 574.

Thccla aviatista, Dognin.

Thecla amatista, Dognin, Anns. Soc. Ent. Belg., 1895, p.

106.

Thecla candor, H. H. Druce, P. Z. S., 1907, p. 578, PI.

XXXIII, fig. 1.

Hab. Ecuador, Peru.

On a recent visit to Paris M. Dognin has kindly shown
me the types of the three Thcclas described by him, and I

find that two of them are identical with forms recently

described and figured by myself. The third, T.faga, is a

small brown insect which seems to me better placed in

the genus Scolitantides. We possess specimens of it from

* Thecla undxdata, Hew., 111. Diur. Lep. Lye, p. 81, t. 32, figs.

41, 42 (1867).

t Thecla bnsa, G. and S., B.C.A., Lep. Ehop., vol. ii, p. 26, PI.

LI, figs. 1, 2 (1887).
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Cuzco, Peru, and La Paz, Bolivia. It has remarkably long

palpi, especially in the $, which are thickly clothed with

hairs, as noted by M. Dognin.

Thccla alatus, H. H. Druce. (Plate XI, fig. 13.)

Thccla alatus, H. H. Druce, P. Z. S., 1907, p. 579.

Hah. Peru.

I have figured the type which is contained in Mr. God-

man's collection. Although allied to T. culminicola, Stand.,

it is distinguished by the paler blue areas, the broader

brown margins and the plain cilia. This insect inhabits

very high altitudes.

Thccla culminicola, Stand.

Thecla culminicola, Staud. Iris, vii, PI. II, fig. 6, 1894.

Hob. San Mateo, Peru.

Type, Mus. Adams.
Mr. Adams' specimen, a $ with a small pale brand at

the end of the cell of the fore-wing above, agrees well with

Staudinger's figure, and has very clearly defined black and

white chequered cilia to both wings on both surfaces.

Thecla va^phlagon, Feld. (Plate XI, fig. 1.)

Pseudolycoena i^ciphlagon, Feld., Reis., Nov. Lep., p. 249,

Pi. XXXI, figs. 10-11 (1865).

Hah. Chanchamayo, Peru, 2,000-7,500 ft.

Type, Mus. Adams.
The ^ figured is larger, and of a darker shade of blue

than the $ described by me in P. Z. S., 1907, p. 594, and

has the black hairs along the submedian nervure of hind-

wing above, much as in Thecla ochus, G. and S.

Thecla pipled, G. and S.

Thecla pijjlea, G. and S., P. Z. S., 1896, p. 516.

Thecla suhohscura, Lathy, Abstr. P.Z.S., 1904, No. 5, p. 19,

P. Z. S., 1904, vol. i, p. 452.

Hah. St. Vincent. Dominica. W. Indies.

Mr. Lathy has kindly lent me the type of his T. suh-

ohscura, which I find does not differ in any way from the

previously described T. piplea.
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Thecla ^purimrantes. (Plate XI, fig. 12.)

Thecla puoyurantes, H. H. Druce, P. Z. S., 1907, p. 597,

PI. XXXV, fig. 7 t-

$ . Upper-side paler than ^ , blue areas slightly less extensive and

more cerulean in hue. Under-side as ^ , but paler.

Rah. San Remon, Peru, 3,000 ft. {Watlcins and Tom-
linson.)

Type, Mus. Adams.
Captured in August.

Thecla creinmdia, sp. no v. (Plate XI, fig. 6.)

^ . Upper-side dull olivaceous-brown, the basal areas of both

wings dull indigo-blue which appears shining when held at an

angle. Cilia of both wings brown, whitish towards apex of hind-

wing. Under-side : fore-wing olivaceous-brown, paler along inner

margin, broadly tipped with creamy-white crossed by brown

nervules ; basal area shining greyish-blue. Shoulders very narrowly

bright red. Hind-wing creamy-white, basal and anal areas clouded

with brownish ; all the veins distinctly dark brown. A large red

basal spot. Thorax and abdomen black above, white below. Legs

black. Palpi white, terminal joint black. Antennae black, annulated

with white.

Expanse, 1 m.

Hob. Rio Colorado, Peru, 2,500 ft. {Wathins and
Tomlinson).

Type, Mus. Adams.
This curious little insect is allied to Thecla miranda,

G. and S.,* and Thecla schaiisi, G. and S.,f and belongs to a

group that is very little known. Besides other differences

it has only one red basal spot on the under-surface, and
that on the hind-wing. The figure is drawn Ih times

natural size to better show the details of coloration.

Thecla inhrosine, sp. nov. (Plate XI, fig. 7.)

5 . Upper-side dull smoky-brown. Cilia of fore-wing pale brown,

of hind-wing pure white, tipped with grey at the anal angle. Under-

* Tliecla miranda, G, and S., B.C. A., Lep. Rhop., vol. ii, p. 99

(1887).

t Thecla schausi, ibid., p. 98, PI. LVIII, figs. 22, 23 (1887).
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side
; both .wings pure white, discal area of fore-wing very faintly

blnish-grey. Fore-wing with an ultra-median band composed of

rich brown dots, commencing on the costa and reaching below the

first median nervule. Hind-wing with a central circular band com-
posed of larger rich brown blotches from the costa to the inner

margin. A submarginal row of brown dots. A clearly defined, black,

anteciliary line common to both wings. Cilia of both wings pure
white. Thorax and abdomen olivaceous-brown above, pure white

below. Palpi white, terminal joint black. Legs white with black

spots. Antennae black, annulated with white.

Expanse, 1 inch.

Hob. Chanchamayo, Peru, 2,000-7,500 feet.

Type, Mus. Adams.
Not closely allied to any with which I am acquainted,

but possibly belonging to the group containing ThccUc
aura, G. and S.* The figure is drawn Ih times natural
size.

Thcda vesper, sp. nov. (Plate XI, fig. 8.)

^ . Upper-side. Both wings uniform rich shining blue with even

deep black borders and a black spot at the end of the cell of the

fore-wing adjoining the costal border. Cilia of both wings black
;

lobe orange with some white hairs above and below. A faint white

anteciliary line between the lobe and the lower median nervure.

Under-side ashen-grey. Fore-wing with a clearly defined dark

brown, nearly straight, ultra-median line bordered outwardly with a

fine white line. Some submarginal shades between the median

nervules. Hind-wing with a rich brown, broader, much broken

line, reaching from the costa, near the apex, to the abdominal margin,

where it is angled, outwardly bordered with a white line. A large

reddish-orange patch at the anal angle and another near the margin,

between the tails, containing a black pupil. Some whitish sub-

marginal shades and a fine anteciliary black line. Cilia of fore-wing

brown ; of hind-wing whitish, tipped with grey. Tails black, tipped

with pure white.

Expanse, li inch.

Hab. Chanchamayo, Peru, 2,000-7,500 feet.

Type, Mus. Adams.
Not nearly allied to any species with which I am

* Tliecla mim, G. and S., B.C.A., Lep. Rhop., vol. ii, p. 60, PI. LV,
figs. 21, 22 (1887).
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acquainted, but perhaps belonging to the same group as

T. thama, Hew.*

Thecla joya, Dognin.

Thecld joya, Dognin, Anns. Soc. Ent. Belg., 1895, p. 106.

Thecla callao, H. H. Druce, P. Z. S., 1907, p. 611, PI. XXXVI,
fig. 11.

Hah. Ecuador, Peru.

Thecla gamma, sp. nov. (Plate XI, fig. 9.)

Upper-side. Both wings dull greyisli-brown ; inner-marginal

area of fore-wing and basal, discal and anal areas of hind -wing pale

dull greyish-blue. Cilia of both wings reddish-orange tipped with

brown and chequered with white at the apex of the fore-wing.

Under-side, ground colour brown. Fore-wing ; a white mark closing

the cell ; apical and outer-marginal areas laved with white and
speckled with dark red scales as also is the costa near the base.

Hind-wing with a broad central pure white band commencing on

the costa and reaching the inner margin just above the lobe where
it is broken and less clearly defined. A pure white 7-shaped mark-
ing near the base surrounded by dark red. The outer-marginal half

of the wing as well as the costa is thickly speckled with red scales.

A red anteciliary line common to both wings. Cilia brown. Thorax
and abdomen blue above, white below.

Expanse, |^ inch.

Hah. TucuMAN, Argentine Republic {P. Girard).

Type, Mus. Druce.

Appears to be nearest to T. sanguiiudis, Burm.,f of

which we have a good series from Paraguay, but is quite
distinct. I am unable to state positively the sex of the
specimen described, but believe it to be a $. It has no
trace of any differently placed scales at the end of the cell

of the fore-wing. The figure is drawn li times natural
size.

Thecla heodcs, sp. nov. (Plate XI, fig. 10 ^, 11 $.)

(J. Upper-side. Fore-wing orange with the costa, apex and
outer-margin rather narrowly brown ; the inner-margin narrowly

* Thecla thama, Hew., 111. Diur. Lep.,p. 189, Fl. LXXV, figs. 591,
592 (1877).

t Tliecla sanguinalis, Burm., Lep. Eepub. Argent, PI. VIII, fio- 12
(1879).
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and the basal area broadly, suffused, with greyish-white scales.

Hind-wing brown ; the outer-marginal area orange and the inner-

marginal and basal areas suffused with greyish-white. An outer-

marginal series of pale-blue patches placed on the nervules, which

are brown. Cilia of both wings pale-brown. Under-side pale

brown sprinkled with white scales ; fore-wing with the discal

area orange and a short band placed beyond the cell, composed of

three confluent dark brown spots much as in T. quadriinaculatay

Hew., but nearer to the apex. Hind-wing with an ultra-median

linear dark brown irregular band commencing on the costa and

reaching to the inner margin. Cilia grey.

9 . Upper-side brown with the median interspaces of the discal

area brownish-orange. Hind -wing brown with the inner-marginal

areas slightly dusted with blnish-white scales and a submarginal

row of rather large dark brown spots inwardly crowned with orange.

Under-side paler than in ^, the short band on fore-wing placed

lower down and the band on the hind-wing almost obsolete. Cilia,

thorax and abdomen concolorus with wings.

Expanse, ^ H inch. $ Ij^ inch.

Hah. ^ Uramarca, $ San Marcas, Department of

Aacachs, N. Peru.

Types, Mus. Adams.
Dififers from T. quadrimaculata, Hew.,* and its allies by

the $ wanting the prominent patch of dark scales at the

end of the cell of the fore-wing, and by the whitish shining

basal areas on the upper-side.

Although the under-sides of the two specimens described

present considerable differences, I think there is no doubt

that they are sexes of one species.

* Tlieda quadrimaculata, Hew., Ent. Mo. Mag., 1874, p. 106 ;
111.

Diur. Lep., p. 208, figs. 695, 696 (1877).

Explanation of Plate XI.

[See Explanation facing the Plate.]

Sept. 20, 1909.



( 439 )

X. A description of the Superior Wing of the Hymenoptera,
with a vietv to givi7ig a simpler and more certain Nomen-
clature to the Alary System of Jurine. B}^ Claude
MORLEY, F.Z.S.

[Read June 2nd, 1909.]

It is with the hope of introducing something approaching
uniformity into the very diversified names at present in

use for the various wing cells and nervures of Hymenoptera
that I lay this paper before the Society.* The front wing
alone is dealt with, since the lack of uniformity in the

hind one renders any attempt to generalize upon its

nervures unprofitable. It was mainly on two accounts

that I have been led to study the subject—first, because I

had myself committed (/oc. cit. post) such egregious errors

of nomenclature that they cried for redress ; and second,

because so much attention is now, at length, being accorded

the Order that the psychological moment for attempting
uniformity appears to have arrived.

Respecting the origin of the neuration, it is quite im-
possible to say anything of the least exact value. I had
hoped to have discovered something to this purpose by an
examination of the Order's palaeontology, but am satisfied

that nothing is to be deduced therefrom, f Nor is it at all

* My intimate friend, Mr. Ernest A. Elliott, F.Z.S., F.E.S., upon
looking through the MS., writes to me : "You start with a 'hope of

introducing uniformity,' and it is to be supposed that you want
eveiy one to use the terms proposed by you, or rather to accept your
statement that this cell or that nervure is so-and-so, but no attempt
is made to show why this set of names is better than any other, or

more appropriate." This is most fair criticism ; but I do not claim
this set of names to be better or more appropriate than any other : I

choose them purely for their simplicity, and all I aim at is uniformity
in their adoption.

t Dr. Heer has described a single small wing from the Lias of the

Swiss Alps as " Hymenopterous," but it more probably belonged to

some other Order of insects, since no others have been discovered

therein, even in localities where Neuroptera, etc., have occurred in
plenty. The first authentic remains are in the Mesozoic Upper
Oolite, whence five distinct species are recorded, three of which are

referred to the genus Apiaria and one, doubtfully, to Bumhns.
The chalk yields nothing ; but in the Middle Eocene leaf-beds of
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evident which families are to be regarded as of the oldest

and most recent creation or development, unless we adopt

the (to me inconsequent) theory that those of few species

and aberrant conformation be such, in which case the

Bournemoutli some (apparently undescribed) Hymenoptera remains

were found in the seventies.

It is, however, in the Upper Eocene—in the days when mammals
first began to become the dominant animals, though long before

man's creation—that we find fossils in any numbers. A collection

of thirty-five wings was discovered at Gurnard Bay in the Isle of

Wight, and of these Frederick Smith (Proc. Geol. Soc. Lond., Dec.

19, 1877) referred " the great majority" to the recent genera Mt/nm'ca

and Formica. From strata of the same period near Aix, in Provence,

eleven genera of H\imenoptera^ representing such diverse families as

the Tenthredinidae, Ichncnmonidaei CJialcididae, Formicidae, and
Vespidae were taken in 1829.

The Lower Miocene has produced only a single species of Vesjyldae

from Switzerland, with Ap\dae and Formicidae from Rhenish
Prussia. Hymenoptera began to take their rank as the most prolific

Order in the Middle Miocene, whence, in the marls of Croatia, eighty-

five species have been described by Heer, of which number fifty-

seven appertain to the Formicidae, twenty-two to the Ichneumonidae
(always, doubtless, sensn latissim,o), and the remainder to the Ve-

spidae., Apidae, and Sphegidae. The lacustrine Upper Miocene of

Oeningen also has furnished eighty species (though this time against

508 beetles and 133 Hemiptera\ with the "f!;reat majority" resting

among the Ichneumonidae, Formicidae and Apidae. From the

Tertiary strata of North America, Scudder has described Ichneu-

monidae, Ghalcididae, Formicidae and Myrmicidae ; and Heer, from

the fragmentary Spitzbergen fossils, has brought forward two other

species, Hymenoj^terites deperditus and Myrniicinm boreale.

It is disappointing to find no Hymenoptera whatever in the

Pleistocene beds, since these, like so many of the contemporary

beetles, might be expected to represent forms still familiar to us;

but elytra of Coleoptera will survive where the delicate tissues of

bees and ichneumons comminute in such unstable deposits as

boulder clay and brick earth.

Thus we see that after two groups of Acnleata comes an influx of

most of the primary forms existing to-day and representing the

three great sections

—

Fhytophaga, Entomojyhaga and Acideata.

Then Aculcata, again, mingling in the superior Miocene with only

Ichneumonidae, though Tertiary Ghalcididae occur in America.

When we consider the periods of time of these formations and the

utter inadequacy of our knowledge, it is very plain that no reliable

conclusions are to be drawn therefrom ; and this is conclusively

illustrated by the sudden appearance of all the main groups together

en bloc, arguing long antecedent periods through which they had
" evolved" into so similar a state to their present form that their

families and often genera could thus be assigned. The Hymeno-
ptera and Lepidoptera are usually regarded as the " youngest," i. e.

most recently "evolved" Orders of insects ; but I believe this to be

simply owing to the destructible nature of their tegument.
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Evaniidae, as regarded by Mr, Bradley, would doubtless

form one of the archaic types.

In the following catalogue of the wing cells and nervures

I have attempted to synonymize the names applied to the

various divisions by all the authors with whom I am myself
familiar, and I will at once say that my sole object has
been to arrive at a simple system, which is equally applic-

able to all sections of the Order. That I have neglected

the works of many authors upon Aculeata and Tenthredi-

nidae I am fully aware, and my excuse is that I am
entirely persuaded that the simple venational structure

was, as one would in the nature of things expect to be the

case, the earliest form, and that from which the complex
neuration of the sawflies on the one hand and bees on the

other have sprung. Jurine attempted to bring the whole
Order into line by tracing the venational development
from his Fsilus (nee Galesus, Curtis), through Chalcis,

Codrus, Omalus, and the Aculeates, up to Hylotoma, of

which " the wing is filled with its greatest complement of

areolets," I am of opinion we shall arrive at a more
natural system by tracing two branches, or better three,

for the links with the sawflies appear quite lost, and these

correspond peculiarly exactly with the Entomophaga (ex-

cluding Phytaphaga) and Aculeata of Westwood, or, as

modern authors are pleased to term them, Iclmeumonidea
and Vespoidea.

My conception of the ancestral wing of all Hymeimptera
is a compound of those of Bracon and Fhygadeuon. A
comparison of these will reveal the actual couformity of

their structure, though the nervures are so differently dis-

posed that at first sight they appear entirely distinct. In
the former, venation is entirely obsolete on the disc, failing

to connect the cubital cells, inter se, in any way ; and, in

common with all Braconids, the second recurrent nervure

is wanting. In the latter it is again the cubital nervure

which is deficient, but this time at its base ; it is con-

tinuous with the first recurrent nervure, its point of origin

being indicated by the " nervelet " or " ramellus " only.

This combination will give us the following neuration,

traceable more or less in its entirety throughout the Order,

as will be seen by the preceding wings, which are num-
bered in conformity with the following diagram. Addi-
tional nervures occur in the Tenthrediriid.ae, and the

number of cubital cells is multiplied in the Aculeata, of
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which Shuckard regarded Gorytcs vvjstaceus as possessing

the most perfect type of Hymenopterous neuration.

From the diagram it will be seen that there are

three basal cells, besides the parastigma, so rarely

Fig. 1.

—

Bovilms ierrcstris, Linu. (Aculeata).

Fig. 2.

—

Phycjadevon xoticus, Marsh (Entomophaga).

Fig. 3.

—

HyJotoma ustulata, Linn, (rHYTOPHAGA),

referred to in descriptions, though well developed in the
phytophagous group, and, as remarked by Jurine, in
Chalcis. The stigma is always a conspicuous object, never
corneous in other Orders, and but feebly developed in the
Neuroptera. The radial cell is one of the most con-
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stant. Lastly we come to the variable group of cells

constituting Kirby and Spence's area intermedia, of which
the areolae mediae vary in shape and constancy much
more than the areolae apicales, though the latter are often

pellucid or wanting. Here are three distinct longitudinal

series of cells : those immediately beneath the radial are

the CUBITAL and vary in number ; beneath them are the

DISCOIDAL; and approximating the inner margin of the
wing are the ANAL at the apex and the BRACHIAL on its

basal side. I have been at some trouble to satisfy myself
upon the true relationship of the brachial cell ; usually it

has been considered to constitute one of the discoidal cells;

but I am strongly of opinion that it belongs to the area

basalis rather than to the area intermedia ; in any case it

Fig. 4.—Diagrammatic Wing.

must not be commingled with the discoidal, but stand alone,

in which case Thomson's name becomes most appropriate.

These cells are constituted by the intersection of the

wing tissues by sustaining " nervures," in reality true

circulatory veins. The front margin of the wing is always
bounded by a strong sustaining COSTA, which may or may
not be united with an adjacent and parallel POSTCOSTA.
The corneous stigma is a strong muscle to sustain the

more slender veins and assist in folding the wing. From
some part of it the RADIUS runs in a curve to or near the

apex of the wing. From the base two other elongate

nervures extend to beyond the centre of the wing ; the

posticus simply sustains the whole lower margin to the

sinus, but the MEDIUS is the central nervure and usually

goes direct to my point G ; beyond this it has usually been
regarded as distinct under the name of discoidal vein, etc.,

but I find that in the very great majority of cases it is
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undoubtedly entire. Through the centre of the medius
runs a transverse nervure, termed the BASALIS, which is

not always continuous, but sometimes coalescent for a

greater or less distance with the medius. From the

supra-basal a nervure runs more or less straightly to the

external margin of the wing in a direction somewhat
parallel with the radius; this is the cubitus, and it is

attached to the radius by one or more transverse nervures,

termed the intercubiti, since they divide up the cubital

cell into two or more sections. Parallel with the cubitus

and below it is the analis, also extending to the outer

margin, but rising at some point on the externo-medius.

Lastly, one or two recurrent nervures are seen, of which
the first always runs from the point G in the medius to

some point on the cubitus, and the second, when present,

from some point on the analis to the cubitus further from
the base than the first.

Thus we find but nine main nervures and two series of

transverse (the intercubiti and recurrenti) in a typical

wing. It is, consequently, remarkable to what extent

these have been renamed by the various authors, and
gives one some idea of the chaos from which the law of

priority—unfortunately inapplicable here—has saved zoo-

logical nomenclature.

SYNONYMIC CATALOGUE OF TEEMS.
Costa (A-E).

Le bord externe, Jur.

Costa, Latr. et auctt.

Nervus costalis, Fall., Dalilb.

Bord exterieur, Lep.

Neura costalis, K. & S.

Margo anticus, radius, Gr.

Ire nervure humerale, Wesm.
Radius superieur, Lep.

vorderrand, Fcirst.

POSTCOSTA (B-E).

cubitus, Jur.

Postcosta, Latr., Thorns.

Nervus auxillaris. Fall.

Neura postcostalis, K. & S.

Cubitus superieur, Lep.

Subcostal nervure, Cam.

Postcostal nervure, Saund.

Stigma (E-F).

Le point ou carpe, Jur.

Punctum costale, Fall.

Stigma, Grav.

Stigmate, Wesm.

Le point epais, Lep.

Eandmal, Forst.

Radius (T-U).

Radius, Lep., Wesm., etc.

Radialader, Forst.

Nervus marginalis, Thorns.

Radial nervure, Marsh.

Marginal nervure, Saund.

Posticus (D-I).

Neura analis, K. & S.

3me nervure humerale, Wesm.
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2nde uerviire intermi'diaire,

Lep.

Hinterader or vena jiostica,

Forst.

Bracbium, Thoius., Schm.

Accessory nervure, Cam.

Pobraclnal nervure, Marsh.

Anal nervure, Marsh., Shuck.

Posterior nervure, Sannd.,

Mori.

Brachius et humerus, Morice.

Submedian or anal. Kief.

Anal vein, Bradley.

Medius (C-G-I).

C-Ca. Nervure brachiale, Jur.

Nervus internus, Latr.

Cubitus, K. & S.

Nervus radians, Dahlb.

2nde nervure humerale,

Wesm.
Ire nervure intermt-di-

aire, Lep.

Mittalader, vena media,

Forst.

C-G. Median, Berth., Mori.

Cubitus, Thorns., Schm.

Median nervure, Cam.,

Kief.

Praebrachial, Marsh.

Medius, Morice.

Externo-medial, Brad-

ley.

G-I. Humeralquerader, Forst.

N. recurrens interior,

Thoms.

Median nervure, Cam.,

Schm.

Anal nerve, Morice.

First recurrent, Mori.

First discoidal, Kief.

Ca-I. Discoidal vein, Bradley.

Discoidal nervure,

Shuck.

Ba«ali« (J-K).

Basal nervure, Saund.,

Mori.

J-Ca. Nervus connectens,

Dahlb.

Die 1 humeralquerader,

Forst.

N. transversus ordi-

narius, Thoms.

Pobrachial transverse,

Marsh.

Medio-discoidal, Marsli.

Areal nerve, Morice.

Transverse median,

Kief.

Nervulus, Schm.

Transverse median,

Bradley.

Ca-K. Grundader, vena basa-

lis, Forst.

Vena basalis, Thoms.

Praebrachial transA^erse,

Marsh.

Margin o-d i s c o i d a 1,

Marsh.

Discoidal nerve, Morice.

Basal nervure, Kief.

Nervus basalis, Schm.

Externo-medial (part),

Shuck.

Basal vein, Bradley.

Cubitus (L-M).

Cubitus, Lep., Wesm., Bradley,

etc.

Cubitus inferieur, Lep.

Cubital nervure, Shuck.,

Cam.

Cubitalader, Forst.

Isto. nervus spurius, Thoms.,

Schm.
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Intercubiti (W-X ; Y-Z).

Nervi transversi, Fall.

Nervus connectens, Dahlb.

Transverso-cubital n., Shuck.,

Kief.

Transverse cubital n., Marsli.

Intercubital transverse, Marsh.

Submarginal nervures, Saund.,

Mori.

Cubital nerves, Morice.

Transverse cubitus, Bradley.

Analis (N-0).

Nervure parallele, Wesm.
Subdiscoidal nervure, Shuck.

Mittalader (part), Forst.

2o. nervus spurius, Thorns.

Second recurrent (part), Cam.

Anal nervure, Marsh., Mori.

Posterior nervure, ]\Iarsh.

Medius (apex of), Morice.

Discoidal nervure. Kief.

Nervus parallelus, Schm.

Subdiscoidal vein, Bradley.

Recurrentes (R-S ; P-Q).

Nervures recurrentes, Jur.

Anastomoses medii alae, Latr.

Nervi recurrentes, Dahlb.

Recurrent nervures, Shuck.,

Cam., etc.

Disco-cubitalader und

Die 2 discoidalquerader,

Forst.

Ramellus super, cubiti et

N. recurrens exterior,Thorns.

Interior discoidal, Marsh.

Medial nerves, Morice.

Internal cubital and

Second recurrent, Mori.

Transverso-discoidal, Kief.

Nervus discoidalis et

N. recurrens secundus,Schm.

Recurrent veins, Bradley.

The principal authors upon Hymenopterous Neuration
are : (1) Jurine—Nouvelle Methode de Classer les

Hymenopteres, 1807 (c/. also his Observations sur les

ailes des Hymenopteres, in the Mem. Ac. Turin, 1820, p.

117); (2) Latreille—Genera Crustaceorum et Insectorum,

iv, 1807 ; (3) Fallen—Specimen novani Hymenoptera
disponendi methodum exhibens, 1813; (4) Lepeletier de

St. Fargcau—Encyclop. Methodique, v, 10, 45 (partie

Insectes, 1825) ; and in his Histoire Naturelle des

Insectes Hymenopteres, 1836
; (5) Kirhj and Spoice—

Introduction to Entomology, vol. iv, 1826
; (6) Graven-

horst—Ichneumonologia Europaea, 1829
; (7) Mecs von

FsenhecJc — Monographia Hymenopterorum, 1834
; (8)

Dahlbom—Exercitationes Hymenopterologicae, 1831
; (9)

Wesmael—Monographie Braconides de Belgique, in Nouv.
Mem. Ac. Bruxelles, 1835-38; (10) Shuchard—A Descrip-

tion of the Superior Wing of the Hymenoptera, with a

view to give a fuller and more certain Development to

the Alary System of Jurine, in the Trans. Ent. Soc. 1886,

pp. 208-14; (11) Forster—Monographie der Gattung
Campoplex Grav., in the Verb. z.-b. Ges. Wien, 1868, p.
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S74 {cf. also his Ueber den systematischen Werth des

Fliigelgeaders bei den Insekten und insbesondere bei den
Hymenopteren, in Programm der Realschule J. O. zu

Aachen fiir 1876-77); (12) Thomson—Opuscula Entomo-
logia, V, 1873, p. 455, etc.

; (13) Cameron—British

Phytophagous Hymenoptera, 1882; (14) Marshall—Mono-
graph of Brit. Braconidae, in Trans. Ent. Soc. 1885
[N.B.—The Horismology in this fine work is based on
Halliday's somewhat intricate Tabula Orismologica alarum
ad Ichneumonidas imprimis .applicata (Ent. Mag. 1838, p.

209), whei'ein are synonymized the terms used by Nees,

Lacordaire, Jurine, Lepeletier and his own earlier papers

;

Bridgman and Fitch have also attempted to utilize these

terras when dealing with the Ichneumonidae (sensu

stricto) in Entom. 1880, p. 29]; (15) ifarsA«//—Andre's
Braconides d'Europe, 1888

; (16) Saunders—Hym. Aculeata

of the Brit, Isles, 1896; (17) Moo^ice—Konow's Nomen-
clature for the Tenthredinidae, in Ent. Month. Mag. 1903,

p. 47
; (18) Morley—Ichneumonologia Britannica, vol. i,

1903; (19) Kieffer—Andre's Proctotrypidae d'Europe,

1904 {cf. also Andre, Spp. des Hym. d'Europe et d'Algerie,

etc., vol. i, 1879, p. Ixii, ct seqq.); (20) Schmiedehiecht—
Die Hymenopteren Mitteleuropas, 1907, p. 542 (cf also

Mayr's Formicina Austriaca, in Verb. z.-b. Ges. 1855, p.

278 ; and Ernst Adolph's Ueber Insectenfliigel and Zur
Morphologie der Hymenopterenflligel, in Nova Acta
Leop Akad., 1870, p. 231 ; 1879, p. 293 ; and 1883, p.

41); (21) Bradley—On Evaniidae, in Trans. Amer. Ent.

Soc. 1908, p. 101 (cf also Gomstock and Needham's
Wings of Insects, in Amer. Nat. 1898 et 1899, and
Macgillivray's Study, in Proc.U.S. Nat. Mus. 1906, p. 569;
but also cf. Woodworth's excellent Wing Veins of Insects,

in Californian Univ. Bull. 1906, pp. 1-152).
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XI. New Genera of British Mymaridae {Haliday). By
Fred. Enock, F.L.S., F.E.S., F.R.M.S.

[Read October 6th, 1909.]

Plates XII—XV.

It is with no small amount of pleasure that I am able to

bring before the notice of entomologists eight genera of

Mymaridae, new to science.

Perhaps before entering into particulars I may be
allowed to say that, with one or two exceptions, no
entomologist has taken up the study of this much-neglected
family of insects, since the year 1833, when Andrew
Haliday first established it. We are not, therefore,

surprised to find that in our own Entomological Society

there are members who are quite unaware of its existence,

so I may be excused for saying that this small family is

composed, so far as we know, of microscopic Hyriienoptera,

whose larvae are ovivorous in their habits.

Possibly their microscopic size has been the cause of the

neglect and want of interest shown by British entomologists.

Haliday, after arranging the few species into seven genera,

seems to have given up their study and passed on his

manuscript to Mr. Francis Walker, who in 1846 increased

the genera to twelve and the species to thirty-five.

("Annals and Magazine of Natural History," vol. xvii,

p. 49, 1846.)

Following this in 1847, Foerster still further increased

the genera to fifteen and number of species doubtful—the
additional genera being found in Germany—but neither

Haliday, Walker nor Foerster published any illustrations,

only short descriptions from which it was impossible to

identify many of the species referred to.

Such was my own experience when in 1872 I commenced
my own observations from a simple exhibit by Mr.
Frederick Fitch at the Quekett Microscopical Club. Under
the microscope was shown " A Fairy Fly in a Spider's

Web." It was illuminated on a black background, which
gave it the most wonderful appearance, every limb, each

TRANS. ENT. SOC. LOND. 1909.—PART IV. (DEC.)
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tiny hair and the long cilia resembling brilliant silver. It

was a most fascinating object to any one, and speaking for

myself, I had never before seen anything to compare with

its deUcate fairy-like structure. I then and there

determined to know more about its relatives. Next day

I searched the spiders' webs in my garden at Holloway
and found quite a number of several species, which 1

mounted in Canada balsam.

During August and September of that year, 1879, I

obtained from the same source, and running up windows
in houses and conservatories, some dozens of specimens

—

which our fellow member and then Secretary, Mr. E. A.

Fitch, named for me and set me in the right track for

further information—but this was too soon exhausted, and
though I made great efforts to discover what had become
of Haliday's and Walker's MSS. I utterly failed—but
went on adding to my collection.

On removal in 1882 to Woking I very soon found I was
in the land of plenty for Mymaridae, which simply

swarmed on the windows of the house and in a very small

conservatory—where I caught seven of the new genera

which I am introducing for the first time to-night.

In 1895, at last, I heard that Haliday's Type Collection

of Mymaridae was in possession of the Dublin Museum,
and which, by the great kindness of Dr. Scharf, I was

permitted to examine at my leisure, " all that was left of

them," less than one hundred.

It was a most disappointing examination, for of the

special type wanted not one was to be found—only the

very commonest species remained, and they were so

encrusted with dirt and crystals of sorts that it was utterly

impossible to identify species. Before returning the

collection, I made most careful drawings under the

microscope of the wings of every specimen which had
wings left, as I consider they will prove to be the best

guide to classifying the species. I must not dismiss

Haliday's Collection without mention of one specimen,

which Haliday has named Pantlvus, showing a peculiarity

of the marginal branch. Dr, Scharf gave me permission

to remove this specimen from the card, and mount it in

Canada balsam, and when under the microscope I was
enabled to identify it with Walker's description of the

genus Limacis, the balsam bringing out the number of

joints in antennae and tarsi in its own peculiar way.
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The microscopic drawings, though tedious to do, brought
out valuable characters which I considered would be of the
greatest help whenever I could spare time to begin my
monograph—which I have long considered my duty to do

—

and follow out the hope expressed by Francis Walker, who
(in the " Entomologist " for 1872-73, vol. vi) wrote :

*' From the number of specimens which I have observed,

I believe that the Mymaridae are considerably more
numerous than what has been recorded. Their exquisite

elegance would appear to advantage in highly magnified
figures of each kind, and one of the ' coming race ' of

entomologists will do well to investigate their successive

epochs of life and to publish his discoveries with illustra-

tions." Ever since I read this, I have felt that this

message appealed peculiarly to myself, as I had been so

long engaged in microscopic work, as well as microscope
drawing, but owing to increasing weakness of sight I was
obliged to give up drawing the Mymaridae, but, like many
other apparent disappointments, this turned out for the

best, as it riveted my attention to photography, more
especially photo-micrography, which I have since proved
is the only means whereby the microscopic structure and
form of the wings of the Mymaridae can be truthfully

shown, the extreme minuteness of the sj^ecies rendering
them most apt subjects for photo-micrography, for no
drawings can be trusted for minute structural detail.

For the past three years I have received the most valu-

able help in the way of carded specimens and naming the

genera, from our late President, Mr. C. O. Waterhouse,
who has, I am delighted to say, become captivated by these

Fairy Flies, and with whom I look to both capturing many
new species as well as co-operating in my monograph on
our British Mymaridae, which are to be found almost
everywhere and anywhere, in the most unlikely places,

such as the corners of a top sash bar in a conservatory

at Holloway where, ten years ago, I captured a male
Doriclyhts, new to Great Britain, and last August, another
new genus on the self-same pane of glass, as well as a

female Doriclytus. These facts prove that there is no
royal road to success. Only additional workers are

needed to bring out the many unrecorded genera and
species which are waiting to be captured and recorded.

At some future time I hope to bring before the

Entomological Society some of the facts in the life-history
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of such species as I have been enabled to work out in the

past thirty years.

Stethynium, n. gen.

Tarsi 4-jointed ; abdomen sessile. Antennne of male 13 joints,

the female 11 joints, including the club, composed of three joints.

Scape twice as long as broad, having a number of circular concavities.

Wings broad and symmetrically curved on costa and inner margin.

Cilia very long.

Stethynium tridavatum, n. sp. (PI. XII, figs. 1-5.)

General colour, light testaceous. Antennae of the male, 13

jointed. The scape much swollen on the outer side, twice as long

as broad, with a number of circular concavities. The pedicel cup-

shaped, as broad as long. The 3rd as long as the 2nd. The 4th to

the 13th of about equal length. The 12th and 13th joints forming

a narrow club. The whole of the antennae testaceoiis. Antennae

of the female 11 joints in all, including the club of 3 joints. The

scape testaceous, becoming darker. The outer side much swollen,

the surface pitted with a number of circular concavities. The

pedicel equal in length and breadth, the 3rd and 5th joints the same

length and cylindrical, the 4th slightly longer, the 6th, 7th and 8th

a little shorter and broader. The club equal in length to the 2nd,

3rd and 4th, combined, is composed of 3 joints, the second articula-

tion commencing at right angles from the upper side to the centre,

then turning off in a curve towards the tip, emerging at the lower

side about three-quarters the length of the club. The 2nd arti-

culation emerging just before the tip, giving the three jpints some-

what of a flabellate appearance.

The head is broader than the thorax, which is longer than the

abdomen.

The ivings of the male are 0"8 mm. long by 0'23 mm. broad. The

longest cilia 0'23 mm. Those of the female are 0'7 mm. long by

0'2 mm. broad. The curves of both male and female wings are

symmetrical, uniting in an obtuse angle.

The ovipositor projecting just beyond the tip of the abdomen.

Length 0"7 mm.

Sab. Woking : September 1885 (Fred. EnocJc) ; -Somer-

set {Dr. Gooch).

This species somewhat resembles some of the Anagri in

its colour and form, but is quite distinct in the number of
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the joints in the antennae of the female, as well as the

decided form of the wings.*

Cleruchus, n. gen.

Tarsi 4-jointed. The abdomen sub-sessile. The antennae of the

male 1.3 joints ; of the female 9 joints. The scape is very long.

The apical joint forming an elongated elliptical club.

The scape springing fi'om a very decided ridge, projecting from

between the eyes
;
giving the head a somewhat flattened appearance.

The vyings are almost destitute of surface hair, with the exception

of a central row running from the base to the tip. The cilia are

very long and slender. The anterior wings are narrow, parallel from

near the base to just before the apex, where they gently curve down.

The posterior wings a very little shorter than the anterior, and about

half the width and parallel.

The ovipositor projecting beyond, and the tip rising above the

abdomen.

Chruchv.s pluteus, n, sp. (PI. XII, figs. 6-10.)

General colour, smoky brown ; the head and front part of the

thorax darker.

The antennae of the male, 13-jointed, are dark brown, the joints

slightly increasing in length to the apex : those of the female, nine

in number, are brown, paler at the base. The scape very long and

compressed, curved and tapering to the base, which springs from a

projecting ridge between the eyes. The pedicel is short and broad,

the 3rd joint very short, the 4th almost twice as long as the 3rd,

the 4th, 5th and 6th equal in length, the 7th and 8th a triHe shorter

and broader.

The club the same length as the scape.

The loings smoky brown, 0-6 mm. in length by 0*075 mm. in

* Mr. Waterhouse has furnished me with the following note on
the colour of a fresh male specimen of this genus, apparently

referable to the same species, taken by him in Richmond Park on
Oct. 23rd on Juncus glaucus—

" Head pale dirty yellow, the ridge between the eyes nearly black
;

the three large ocelli are also nearly black. Thorax light smoky
brown, with a pale dirty yellow dorsal line. The metanotum has

the appearance of being slightly excavated, with a pale yellow
membrane across it. Abdornen rather darker brown than the

thorax. Legs pale yellow, the apical joint of the tarsi pale fuscous.

Antennae pale dirty vellow, the basal joint clear yellow.
" Length 075 mm."
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width, the longest cilia 0'2 mm. The legs somewhat short, the femora

compressed.

Length 0"6 mm.

Hab. Woking : July 1885 ; Loughton : July 1897

(Fred. Enock); Burnham Beeches: 1908 (C. 0. Water-

house).

Parallelaptera, n. gen.

Tarsi are 4-jointed. The abdomen sessile. The antennae of the

male 11 joints, of the female 8 joints.

The ivings are without any surface hairs and almost parallel ; the

posterior wings are the same length as the anterior.

The ovipositor projecting beyond the apex of the abdomen.

Parallelaptera imnis, n. sp. (PI. XIII, figs. 1-5.)

Head dark brown ; the thorax and abdomen lighter. The antennae

of the male 11 joints, of the female 8 joints—testaceous. The scape

somewhat slender ; the pedicel the same width as the scape in the

centre ; the 3rd and 4th joints the same length, cylindric, the 5th

joint much longer, the 6th longer than the 5th and the 7th equal to

the 3rd, 4tli and 5th combined. The club equal to the 6th and 7th

combined and having two ridges running down half its length, and

twice as broad as the funicular joints. The base and tip slightly

pointed ; the sides parallel ; the eyes dark. The thorax longer than

the abdomen. The wincjs quite clear of all surface hair, rounded on

the outer margin, the anterior toing is 0"45 mm. long by 0'33 mm.

broad, the sides almost parallel. The cilia long, the longest 0'2 mm.

The tarsi much longer than tibiae.

Length 0'6 mm.

Hah. Woking : September 1885 {Fred. Enock).

This and the preceding new genus are quite distinct in

the shape of the wings from any of those hitherto recorded.

Erythmelus, n. gen.

The tarsi are 4-jointed ; the abdomen sessile ; the antennae of the

male 13 joints, of the female 9 joints. The scape is long, the same

length as the club, which is pointed. The wings are straight on the

costa, and very much swollen on the inner margin. The anterior

wing is 0-65 mm. in length by 0'16 mm. in width ; the longest cilia

0-16 mm. The ovipositor projecting just beyond the apex of the

abdomen.
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ErytJimelus goochi, n. sp. (PI. XIII, figs. 6-10.)

The head and thorax black ; the sides yellowish. The legs and

basal half of abdomen yellowish ; the apical half black. The antennae

of the male are 13-jointed and of one length and width throughout,

with 4 longitudinal ridges. The thorax very long. The antennae

of the female are 9-jointed ; the scape is very long ; the pedicel much
broader than the scape; the 3rd and 4th joints the same length;

the 5th a very little broader and longer; the 6th and 7th broader

but same length ; the 8th equal to the 5th and 6th together. The

club long and pointed, only slightly broader than the 8th and equal

in length to the 2nd to 6th combined. The thorax is long, but

shorter than the abdomen. The tarsi of the front legs are much
longer than the tibiae, the middle tarsi and tibiae about the same

length ; the hind tibiae and tarsi are longer than the others. The
wings are 0"65 mm. long by 0'16 mm. ; from the widest point to the

apex the surface is slightly hairy ; the longest cilia 0"16 mm., the

ovipositor projecting a little beyond the apex.

Length 0"8 mm.

Hob. Somerset {Dr. GoocJi) ; Holloway, London, N. :

August 1908 (F. Enoch).

Dicopus, n. gen.

The tarsi 5-jointed ; the abdomen sessile. The antennae of the

female 10 joints. The scape compressed with three angular pro-

jections on the upper edge, the space between the first and second

gently sinuate, the basal projection not so prominent as the others.

The wings 0-4 mm. in length and 0*05 mm. in width. The cilia

very long, the longest 0'23 mm. The ovipositor very minute and

short, just level with tip of abdomen.

The male is at present unknown.

Dicopus minutissima, n. sp. (PI. XIII, figs. 11, 12, 13.)

General colour, testaceous; the head slightly broader than the

thorax ; the antennae of the female pale testaceous, the scape com-

pressed with three angular projections on the upper edge, the space

between tlie first and second gently sinuate, the basal projection not

so prominent as the other. The pedicel half as long as the scape,

as broad as the scape across the prominences—the 3rd and 4th joints

are about equal length. The 5th and 6th equal length, the 7th, 8th

and 9th shorter, but broader. Tlie club equal in length to the 6th,

7th, 8th and 9th combined. The tiyings are very delicate and oar-
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shaped ; the anterior 0'4 mm. long by 0"05 mm. broad; the cilia of

great length ; the longest 0'23 mm. The legs light testaceous, the

tibiae longer than the tarsi, the tarsal joint minute and of equal

length. The ovipositor jn&i level with the tip of the abdomen.

Length 0'4 mm.

Hr/h. Woking: September 1885 (Fred. Enoch).

Enaesius, n. gen.

The tarsi are 4-jointed, the abdomen sessile ; tlie antennae of the

male are 13-jointed ; of the female 9-jointed. The scape long,

narrow and hairy. The wings 0-85 mm. in length, by O'lTS wide;

the basul quarter of the anterior wings devoid of surface hairs. The

ovipositoryexol with apex of abdomen.

Enaesius agilis, w. sp. (PI. XIV, figs. 1-5.)

General colour, almost black or dark brown ; the antennae of the

male 13-jointed, brown throughout; of the female 9-jointed, the

scape very long ; the pedicel about the same length as the 3rd, 4th,

5th and 7th joints the same length, the 6th and 8th a little longer,

the club increasing in width from the base, the tip rounded. In the

male the 3rd to the 12th joint inclusive, are of the same length—the

I3th slightly shorter—all of one width. The head is about the same

width as the thorax, the eyes rounded ; the wings 0-85 mm. long by

0"175 broad ; straight on the costa and much swollen on the inner

margin; the longest cilia 0'175 mm.; the apical half covered with

coarse surface hairs. The legs of the male have dark brown femora

in the centre, the front tibiae testaceous, the trochanters very long

and cylindrical. The femora of the front legs of the female are

brown changing to testaceous at the base and tips ; the middle legs

with the basal half of the tibiae testaceous, brown at the tips, the

tarsi testaceoi\s to brown. The hind femora brown, testaceous at

the tips and trochanters ; the tibiae testaceous, brown at the base,

the tarsi broM'n. The abdomen of the female testaceous at the base ;

the rest dark brown ; the ovij)ositor level with the tip.

Length 1 mm.

Hah. Woking : September 1885 {Foxd. Enoch) ; Broad-
stairs: 1908 (C 0. Waterhouse) ; Richmond Park: August
{Fred. Enoch); 1909, I. of Wight {C. 0. Waterhouse).

Enaesius laticcps, n. sp.

General colour, brown ; the antennae of the female 9-jointed

(the male not yet known), the scape very long ; light testaceous, t e
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pedicel about the same length as the 3rd joint. The 3rd, 4th, 5th

and 7th the same length ; the 6th and 8th longer, the club long,

shuttle shajie, brown. The head very wide, 0*2 mm. by 0'125 mm.
The eyes rounded ; the thorax narrower than the head ; the xmngs

0'85 mm. long, by 0-175 mm. broad, straight on the costa, and much

swollen on the inner margin ; the longest cilia 0'175 mm., the apical

half covered with coarse surface hairs. All the femora slightly

darker in the centre, the other parts liglit testaceous. The abdomen

testaceous at the base, the rest brown ; the ovipositor level with the

tip.

Length 0"9 mm.

Hob. Woking : September 1885 {Fred. Enoch).

Stephanodes, n. gen.

Tlie tarsi 4-jointed ; the abdomen petiolate. The antennae of the

male 13-jointed, of the female 9-jointed ; the scape in both sexes

asperate. The wings 1"3 mm. long and 0'31 wide ; cilia short, the

longest 0-11 mm. Inner margins of eyes bounded by carinae which

run three-quarters round the eyes, and smoothing down level at the

lower margin. The ovipositor level with the tip of the abdomen.

Stephanodes elegans, n. sp. (Plate XIV, figs. 6-11.)

General colour, intense black.

The tarsi 4-jointed. The abdomen petiolate. The head, thorax

and abdomen, smooth and shining ; intense black. The head almost

sqi;are with well-rounded corners, slightly dej^ressed between the

antennae ; the margins of the eyes, except on the outside, surrounded

by a small carina, running out level above and below the eyes, which

are rounded the same curve as the cheeks. The antennae of the

male 13 joints. Scape asperate in both sexes. The pedicel half the

length of the scape ; light testaceous ; the 3rd joint about the same

colour as scape—brown ; the 4th to 13th verj' dark brown and joints

of equal length. The scape and pedicel of the female similar to the

male ; the 3rd joint a little longer than the 2nd, the 4th darker and

longer; the 5th and 6th shorter and darker, the 7th and 8th short,

dark and thicker, the club darker, and twice as broad as the 8th and

longer than the 7th and 8th combined. The thorax oval ; the petiole

testaceous. The wings 1*3 mm. long by 0*31 mm. broad. The cilia

very short; the longest cilia O'll mm. The outer margin almost

semicircular. The surface evenly covered with short hairs. The

front tarsi longer than tibiae ; the 4th joint brown ; the 1st joint

equal to 2nd, 3rd and 4th combined, the middle and hind tibiae a

HH 2"
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little longer than the tarsi. The ovipositor just level with the tip of

the abdomen.

Length 1-15 mm.

Ilab. Woking: July 1885 (Fred. Enoch); Somerset
{Dr. Gooch); Burnham Beeches: 1907 {C. 0. Water-
house).

This species at first sight resembles a Cosmocoma, but
the totally ditferent " gait " from the insects of that genus
gave us the first impression that it was something new,
which the peculiar asperate scape and carina confirmed.

This beautiful species is one of the most elegant and fairy-

like in its movements.

OoPHiLUS, n. gen.

The tarsi 4-jointed ; the abdomen sub-sessile. The antennae of

the male 13-jointed, those of the female 11 joints. The ivings large

and ample, 1'35 mm. long x 0*5 mm. broad ; the cilia very short,

the longest 0"1 mm. The ovipositor very long, projecting 0"25 mm.
beyond the tip of the abdomen.

Oophilus longicauda, n. sp. (Plate XV, figs. 1-6.)

The general colour black.

The head slightly narrower than the thorax ; the antennae of the

male 13-jointed, black and 1-65 mm. long. The scape very long and

compressed, centre is black, the base and tip yellowish ; the 4th to

11th joints of equal length and thickness, the 12th and 13th a little^

shorter ; the pedicel yellowish in the female ; the club longer than

the scape ; the joints 3 to 11 gradually increasing in length and

breadth ; the club 0'2 long, the lower edge serrated. The thorax

slightly broader than the head. The tvings broad, I'Zb mm. long x

0*5 broad, of a milky colour, the outer margin very slightly flattened.

The cilia very short, the longest O'l mm., the inner margin straight,

the surface covered with short hairs ; the femora of the female com-

pressed, with yellow tips and bases, black in the middle. Front tibiae

shorter than tarsi. The abdomen long and tapering to tip ; the

ovipositor very long, powerful, projecting 0*25 mm. beyond the apex.

Length 1*6 mm.

Eab. Richmond Park, Surrey: July (Fred. Enoch

and C. 0. Waterhouse) 1908.

DoRiCLYTUS, Forster, Linnaea Ent., II, 1847, p. 226.

The tarsi 4-jointed ; the abdomen petiolate. The antennae of the

male 13-jointed, of the female 9-jointed ; the wings 1'13 mm. long
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by 0"275 broad, the cilia long. The tarsi of the front, middle and

hind legs longer than tibiae, those of the hind pair are the longest,

viz. tibiae 0"35 mm., tarsi 0*5 mm. The ovipositor projecting beyond

the tip of the abdomen, which is pointed at the base and tip.

Doriclytus vitrijoennis, Forster.

General colour black. The antennae of the male 13-jointed, of the

female 9-jointed. The joints of the male are long and narrow. From
the 3rd to the 12th of about the same length, the 13th a little shorter,

the scape long and slender, the pedicel about half the length of the

scape, and of a slightly lighter colour. The antennae of the female

varying in colour from the pedicel which is light testaceous to the

club, of intense black ; the 3rd joint is the shortest and narrowest,

the club as long as the 3rd and 4th combined. The head is wider

than the thorax . The wings long and curved on the costa and inner

margin, the curve of the outer margin forming an obtuse finish. The
anterior wing is 1"13 mm. long x 0"275 broad. The longest cilia

0'23 mm., the surface covered with short hairs. The legs form good

characteristics of this genus, all the tarsi being much longer than the

tibiae—those of the hind legs are 0"5 mm. long, against 0'35 mm. of

the tibiae. The front edge of the tibiae of the front legs is armed
with sharp projections, surmounted by a fine hair ; the femora and

tibiae are black, with testaceous tips and bases ; the tarsi light

testaceous, the 4th joint brown and the 1st much the longest. The
trochanters black, the coxae yellowish. The petiole is testaceous.

The ovipositor projecting slightly beyond the tip of the abdomen,

which is pointed both at the base and tip.

Length 1 mm.

Rab. HollowAY, London, N. : $ July 1897
; ? July

1908 (Fred. Enock).

Both species caught on the same pane of glass, with an
interim of eleven years.

This genus, new to Great Britain, was first established

by Forster in 1847.

It is near to Cosmocoma, but the very long tarsi separate

it from that genus.

Explanation of Plates XII—XV.

[(See Explanation aciny the Plates.]
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XII. On a new genus and species of Noctuidae from
Britain. By Sir George F. Hampson, Bart.,

F.Z.S., etc.

[Read October 6, 1909.]

Plate XVI.

Genus Peucephila, nov.

Type, P. essoni.

Proboscis fully developed
;
palpi obliquely upturned, the second

joint extending to about middle of Irons and fringed with long hair

in front, the third short ; frons smooth ; eyes large, round, strongly

hairy, not overhung by cilia ; antennae of female ciliated ; head and

thorax thickly clothed with hair and hair-like scales, the prothorax

with large, sharp, triangular crest ; the metathorax with spreading

crest ; tibiae fringed with hair above and without spines ; abdomen

with dorsal series of hairy crests. Fore-wing with the apex rect-

angular, the termen evenly curved, crenulate ; veins, .3 and 5 from

near angle of cell ; 6 from upper angle ; 9 from 10 anastomosing

with 8 to form the areole ; 11 from cell. Hind-wing with veins

3-4 from angle of cell ; 5 obsolescent from middle of discocellulars
;

6"7 from upper angle ; 8 anastomosing with the cell near base only.

Peucephila essoni, sp, n.

5. Head and thorax grey mixed with dark brown; antennae

whitish ; abdomen flesh-pink, greyish at base, the crests dark brown

mixed with grey
;
palpi, pectus, and ventral surface of abdomen

flesh-pink; legs brownish ochreous, the tarsi with fuscous bands.

Fore-wing flesh-pink tinged with brown, the costal area suffused

with grey- white leaving the costal edge jiinkish, the veins streaked

with grey-white, tlie terminal area whitish with pinkish patches in

the interspaces, especiallj' towards apex ; traces of a waved brown

subbasal line from costa to submedian fold ; ante-medial line blackish

at costa, then indistinct, brown, oblique, sinuous; claviform small,

blackish filled in with grey scales ; orbicular and reniform grey-

white defined by blackish, incompletely above and below, the former

small, round, the latter somewhat quadrate and with some flesh

-

colour in its upper part; traces of a sinuous dark medial line
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oblique from costa to reniform and inwardly oblique from lower

angle of cell to inner margin; postmedial line blackish, bent out-

wards below costa, then obsolescent, dentate and produced to short

black streaks on the veins, excurved to vein 4, then oblique ; sub-

terminal line whitish, obsolescent towards costa and dentate to

termen at veins 4'3, some dark suffusion before it ; cilia pink with

slight whitish line at middle and whitish tips. Hind-wing ochreous

white with a slight fuscous tinge at upper angle of cell, short post-

medial black streaks on veins 7 to 2, and a fuscous tinge on sub-

terminal area between veins 4 and 2 ; cilia tinged with reddish

ochreous except at tips. Underside of both wings ochreovis white,

the costal and terminal areas strongly tinged with fiesh-j)ink, a

postmedial series of short black streaks on the veins.

Hal). Scotland, Aberdeen {L. G. Esson), 1 $ type. Exp.
40 mill. vii.

The unique female was taken at sugar in July of this

year on the trunk of a pine in a pine-wood eight miles

from Aberdeen by Mr. L. G. Esson, a most energetic and
careful naturalist, who is to be much congratulated on his

interesting discovery, and who, it is to be hoped, will next
year turn up other specimens of this fine addition to the

British fauna. The specimen is obviously only just emerged
from the pupa, and its coloration irresistibly suggests

that it habitually rests on the trunks of pine-trees. It

belongs to the Hadeninac, the hairy-eyed subfamily of the

Noctnae trifinae, and is a development from Fcrigrapha

and Monima {Tacniocampa), differing from both in having
a dorsal series of abdominal crests and from the latter in

having a sharp triangular pro-thoracic crest ; from Miselia

(Mamestra) it differs in having the sharp triangular pro-

thoracic crest and its hairy scaling ; in coloration it some-
what reminds one of Panolis fiammea. Apart from its

structure there does not seem to be any British species

of which it could possibly be an aberration, whilst the

specimen itself has no appearance of abnormality. The
suggestion that it is a hybrid between two genera, of

which Miselia would be one and some form with sharp

pro-thoracic crest and hairy scaling the other parent

appears to me much more improbable than that a new
British Noctua should be discovered, and I conclude that the

species is either indigenous or perhaps imported, probably

in the egg stage on some exotic conifer ; I have, however,

failed to find any described species from any part of the
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world to which it could belong, and have worked up the

whole group in vol. v of the British Museum Catalogue
of Moths. The type has been kindly purchased by the

Hon. L, W. and N, C. Rothschild and presented to the

British Museum.

Explanation of Plate XVI.

[8ee Explanation facing the Plate.]





( 465 )

XIII. A list of Chrysids taken ly the writer in t%oo visits

to Jaffa, Jeriisalem and Jericho, with descriptions of
new species. By the Rev. F. D. MoRiCE, M.A., F.E.S.

[Read October 6th, 1909.]

The Chrysids enumerated below were taken (with one
exception) by myself while visiting Palestine with Professor

Dr. Schmiedeknecht in April 1899 and again, exactly ten

years later, in March-April 1909. As many of the species

are considered rarities I have thought that a list with

precise dates and localities of capture may be of some use
to future collectors or students of Hymenoptera from that

district. It is possible that the list may not be quite

complete, as I have given away a certain number of

specimens as duplicates and am not sure that I have
always kept record of these. But as far as it goes I

believe it to be correct ; and at least one specimen of

each species has been determined or verified for me by
the Vicomte R. du Buysson, so that the names here given
may safely be trusted.

Our first visit to Palestine lasted only a fortnight

(April 6-20, 1899), of which a week was spent at Jericho.

In 1909 we were in Palestine for a full month (March 22
to April 20) and devoted three entire weeks (March 26 to

April 16) to Jericho. But on this occasion the conditions
of weather, etc., were far less favourable for collecting

Chrysids than on our previous visit, so that the four weeks
of 1909 produced not very many more species and probably
fewer individual specimens than the fortnight of 1899.
In all I seem to have found 28 species or named varieties,

13 of which occurred in 1899 only, 19 in 1909 only, and
the remainder (15) in both years.

Naturally a large proportion of these Palestine Chrysids
occur also in Egypt, but it is rather curious that among
them is no representative of the genera Hedychrum
Chrysogona and Stilhnm—all which occur (and the last

at least abundantly) in the Delta. Nor do my captures
include any Notozus ; and several of our commonest
European species of Chrysis, such as succincta, cyanea and
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even ignita, are also absent from my list. Many of these

vacancies would doubtless have been filled up if I had
remained in the country for another month. But to

collect Chrysids even for a month in any district without
encountering a single ignita is, I should think, a most
unusual experience.

As to the names of the localities quoted, Jaffa, Jerusalem
and Jericho explain themselves, but each name covers a

radius of two or three miles round the actual town. Ain
Dilb is a pretty valley among the hills between Jerusalem
and Jaffa, not far from Kolonieh. Khan Hadrur (the

so-called " Inn of the Good Samaritan ") is halfway between
Jerusalem and Jericho. I collected there, only for half-an-

hour or so each time, on three out of the four short halts

made by the carriages which conveyed us from Jerusalem
to Jericho and back—on the fourth occasion the weather
made collecting impossible. The insects indicated as from
" Bethlehem " were taken during an excursion through that

place from Jerusalem to Marsaba, and their actual place of

capture may have been anywhere along the route.

List.

Cleptes syriacus, Buyss. Khan Hadrur, 26, iii, '09.

Ellampus auratus, L., var. abdominalis, Buyss. Jericho,

11, iv, '99.

Philoctetes deflexiis, Ab. Jericho, 11-15, iv, '99.

„ chobauti, Buyss. Jericho, 11, iv, '99.

YioUiVYGk fervida, F. Jericho, 28, iii, '09.

„ gloriosa, F., var. viridis, Guer. Jericho, 5, iv, '09.

„ „ var. pundatissima, Dhlb. Jericho,

4-15, iv, '99; 13-26, iv, '09.

„ „ var. ignicollis, Dhlb. Jericho, 11,

iv, '99.

HEDYCHRlDlUM/emoraifwm, Dhlb., var. miricolor, VAR. NOV.,

Jericho, 28, iii, '09.

In this curious variety the abdomen is coloured much as

in typical H. roseum, i. e. it is scarcely metallic and more
resembles pink coral. The head and thorax are coloured

as in normal femoratum, but their surfaces (above) slightly

more shining, the puncturation being more irregular and
not quite so close.
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Spinolia dournovi, Rad. Bethany, 9, iv, '99 ; Jericho, 10,

iv, '99.

„ herod,iana, n. sp. Jericho, 27, iii, '09. Five $$
about burrows of Odi/nerns (IToplopus)

variegatus, F., near the stream coming
from "Elisha's fountain."

This is evidently a true Spinolia, though its neuration is

abnormal in that Genus, the radial cell not being more
" open " at the apex than in several species of Chrysis.

Spinolia herodiana, n. sp. $.

Statura formaque S. dournovi, Rad., sed tota (supra subterque !)

cupreo-fulgens, nonnusquam (praecipue in thorace postice) sub

quadam incidentia lucis viridi sufFusa (nusquam autem caeruleo)
;

capite (facie pure viridi excepta), pleuris, sternis, tegulis, antennarum

pedumque basibus concoloribus, tarsis tibiisque flavescentibus ;

Clypei nitidissimi margine apicali (ut in Sp. rugosa, Buyss.)

evidenter exciso ; abdominis apice fere siniplici, baud spinuloso,

lateribus vix angulatis, item serie ante-apicali fossularum fere nulla ;

abdominis dorso in medio longitudinaliter carinato, et colore ibidem

plus minusve obfuscato (violaceo vel plumbeo)
;

DifFert ab omnibus Spinoliis hactenus descriptis nervo radiali alae

anticae baud post inflexionem suam fere statim terminate sed

continuato ita ut ad marginem alae multo propius accedat

!

Long. Corp. 7-8 mm.

EuCHROEUS doursi, Grib. Jericho, iv, '99
; 6, iv^ '09.

Chrysis rehecca, n. sp. Ain Dilb, 18, iv, '09.

This insect superficially resembles C. cyanea, but belongs

to another of Dahlbom's "Phalanxes," the apex of the

abdomen being simple or very slightly emarginate in

the centre (not at all tridentate). It differs in other

points of structure, and especially in the " genae," which

are much shorter and not convergent.

Chrysis rebecca, n. sp. $.

Parva (long. corp. 6 mm.), viridis, hie illic aureo-micans, anten-

narum pedumque basibus concoloribus, tarsis nigris ; dorsi areis

nonnullis plus minusve caerulescentibus ;

Genis mediocribus, longitudine articuli antennarum 4"
; articulo

hoc 5*° que simul sumptis articulo 3"° nonnibilo longioribus ; cavitate
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facial! tenuiter striolata, superne a fronte (hac crasse punctata ac

protninente sed vix transversim carinata) subarcuatim terminata
;

punctis thoracis segmentique abdominis 1""' crassis rugosisque sed

non profundis, huius segmentis 2"*° 3'''° que tenuius irregulariter

punctulatis
;
postscutello normali, subgibboso

;

Abdominis serie ante-apicali fossularum (quattuor decern) bene

irapressa ac distinctissima ; margine ipso apicali integerrimo, sub-

truncato, in medio lenissinie intus sinuato, lateribus obtusissime

angulatis $

.

C. incrassata, Spin., var. gratiosa, Mocs. Jericho, iii, '09.

„ djelma, Buyss. Jerusalem, 24, iii, '09.

„ varicornis, Spin. Bethlehem, 8, iv, '99 ; Ain Dilb, 18,

iv, '09.

„ erigone, Mocs. Jerusalem, 10, iv, '09.

„ pitstulosa, Ab. Jericho, 11, iv, '99; 28, iii, '09.

„ pelopoeicida, Buyss. Jerusalem, 19, v, '96.

This specimen was not taken by myself; but as it

is in my collection, and bears a definite date, I

mention it.

C. oswis, Bxiyss. Jaffa, 20, iv, '99. (Three ?? visiting

snail-shells occupied by cells of Osmia ligulicowiis,

Friese, on the dunes between Jaffa and Sarona.

The bee occurred again 22, iv, '09, but I could

not rediscover the Chrysid.)

„ ignifrons, Brulle (= aurifrons, Dhlb.). Bethlehem, 8,

iv, '99 ; Bethany, 9, iv, '99
; Jerusalem, 10,

iv, '99
; Jerusalem, 24, iii, '09 ; Jericho, 31,

iii, '09
; Ain Dilb, 18, iv, '09.

„ osmiac, Thorns. Jericho, iv, '09.

„ kohli, Mocs. Khan Hadrur, 18, iv, '99; Jericho, 5, 15,

iv, '09.

„ joppcnsis, Ab.-Buyss. Jericho, 16, iv, '99.

„ uniformis, Dhlb. Jerusalem, 24, iii, '09.

„ oraniensis, Luc. Jerusalem, 25, iii, '09.

„ cirtana, Luc. Bethlehem, 8, iv, '99.

„ Lydiae, Mocs. Jerusalem, 10, iv, 99 ; 24, iii, '09.

„ angustifrons, Ab. Jericho, 12-16, '09
; 6, iv, '09.

, dichroa, Dhlb. Bethlehem, 8, iv, '99 ; Bethany, 9, iv,

'99; Jerusalem, 10, iv, '99; Jerusalem, 19-25,

iii, '09.

„ harbata, Buyss. (The type specimen !) Jerusalem, 10,

iv, '99.
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C. atechka, Buyss. On umbellifers in a garden between
Jericho and tlie Jordan ford, 14, iv, '09.

„ saussurei, Chevr. Same place as tlie last, 14, iv, '09.

„ elegajis, Lep. Jericbo, 12-18, iv, '99; 27, iii, '09; 6, 7,

iv, '09.

In several of the $$ the abdomen is brightly tinted
with greenish gold, in others it is as usual deep-red.

C. versicolor, Spin. Jericho, 17, iv, '99; 3, 4, iv, '09.

„ hihamata. Spin. Jericho, 6, iv, '09.

„ palliditarsis, Spin. Jericho, 11, iv, '99.

„ annulata, Ab.-Buyss. Three ^i on umbellifers in

garden between Jericho and the Jordan ford,

14, iv, '09.

„ viridula, L. ( = hidentata, L.). Bethany, 9, iv, '99

;

Jerusalem, 10, iv, '99 ; Jericho, 15, iv, '99;
Jericho, 26, iii, '09, 13, iv, '09.

The specimens do not belong to any of the remark-
able Mediterranean varieties, but are just like rather
small normal British specimens.

C. thalhammeri, Mocs. One $ on umbellifers in garden
between Jericho and the Jordan ford,

14, iv, '09.

„ amasina, Mocs. Jericho, 31, iii, '09.

„ verna, Dhlb. Jericho, 31, iii, '09.

„ mutahilis, Buyss. Jericho 11-17, iv, '99; 27-31, iii,

'09, 2, iv, '09.

„ incisa, Ab.-Buyss. Jerusalem, 10, iv, '99.

„ rujltarsis, Brulle (= angulata, Dhlb.). 10-15, iv, '99;

6-13, iv, '09.

„ facialis, Ab.-Buyss. Jerusalem, 10, iv, '99.

Parnopes schmiedekncchti, Mocs. Bethany, 9, iv, '99

Jerusalem, 10, iv, '99.
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XIV. An Account of some ExperimenU on the Edibility oj

certain Lepidopterous Larvae. By H. Eltringham,
M.A, F.Z.S.

[Read October 6tli, 1909.]

For a considerable period, following on the first enuneia-

tion of the theories of Batesian and Miillerian mimicry

and common warning colours, the criticism that these

theories were based on small practical evidence was to

some extent justified. Such criticism, however, did not

in any way invalidate the theories in question. "It had
also the highly salutary effect of acting as a stimulus, not

only to the upholders but also to the opponents of these

theories, to carry out practical experiments with a view

to obtaining actual evidence bearing on some of the points

involved.

It is a matter of common knowledge amongst those who
have studied these subjects, that the experiments which

have been recorded all tend to support the now well-known

theories of mimicry which had their origin in the celebrated

arguments published nearly fifty years ago by Mr. H. W.
Bates. Amongst the many points to be elucidated, one

of the most important was the proof of the comparative

inedibility of many insects. For much valuable evidence

on this head we are indebted to the experiments of Mr.

Jenner Weir, Mr. A. G. Butler, Prof Weismann, Mr. F.

Finn, and especially to those of Prof. Poulton and Mr.

G. A. K. Marshall, and it can no longer be said with justice

that the hypothesis of the comparative distastefalness

of most warningly coloured insects rests on insufficient

evidence.

Arising out of the foregoing experiments, one of the

results obtained by Prof. Poulton * was as interesting as

it was unexpected. Whilst in accordance with anticipa-

tion, warningly coloured larvae were found to be distasteful,

and cryptic larvae edible, one instance was discovered in

which a larva (that of Mania typica), though exceedingly

* Proc. Zool. Soo. 1887, Experimental Proof of the Vahie of

Colour and Markings in Insects in Fieference to their Vertebrate

Enemies.
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Avell protected by its colour and habits, proved to be dis-

tasteful to the lizards which were being used for the
purpose of the experiments. The importance of this result

is fully discussed by the author,* who points out that we
have here an instance in which the distasteful qualities

are present as an accidental and useless character, but
providing an excellent example of how the distasteful

properties of many forms may have existed prior to the

development of warning colours, conditions being thus

favourable to the development of the latter in the event

of any change being brought about in the larval habits.

It was in the hope of perhaps discovering another case

of a similar character, that I decided to carry out some
experiments with the only insectivorous creatures which
were available, viz. lizards, and with such larvae as I was
able to obtain.

Two green lizards (probably Zaccr^a mridis) were installed

in a fairly large vivarium, and their number was subse-

quently increased by the addition of three more of the

same small variety, and two fine examples of the larger

Channel Islands form. There were also two orange and
black salamanders, but tliese proved to have such poor

appetites that they provided very little information.

The general results of feeding the lizards with various

insects confirmed those already obtained by other observers,

though there were some unimportant exceptions. The
larva of Picris brassicae is recorded by Prof. Weismann
as having been refused by his lizards. I found that on

some occasions it was eaten, though with considerable

hesitation and usually when the animal was hungry. One
of the salamanders refused it after examining it carefully

for some time. Earthworms were eaten with avidity,

and " blue-bottles " {Calliphora vomitoria) were always

taken with evident relish. The larva oi Spilosoma lubrici-

peda was generally refused, though the lizards took con-

siderable interest in it. One lizard followed the larva

round the cage for some time, feeling it with its tongue,

but the hairs always put it off, and it was finally abandoned.

A young larva not so hairy was eaten on one occasion after

some trouble with the hairs, a fact which seems to suggest

that the protection is mechanical and not due to actual

distastefulness. A "devil's coach-horse" {Ocypus olens)

was eaten, though the operation took a considerable time,

* L. c, p. 241 , et seq.
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and once the beetle appeared to nip the lizard with its

mandibles, as it dropped it suddenly and went through

surprising contortions.

The imago of P. rapae was eaten with apparent relish,

as also that of Plusia gamma. Green and greenish-brown

larvae of cryptic habits wei'e eaten, as also were the

extremely cryptic geometrid larvae of Amphidasys lettdaria

and Selcnia hmaria. A bee was attacked and dropped,

though the salamanders ate bees with impunity. The most
interesting results were obtained with the larvae oiBoarmia
rhomhoidaria. This larva was found in large numbers
feeding on ivy. Probably few British larvae have attained

to a more perfect development of cryptic form, colour and
habit than this species. It resembles so perfectly the

twigs of the ivy that it is frequently only possible to detect

it by the sense of touch. If thrown down it will often lie

perfectly straight and motionless, when it is practically

indistinguishable from a small piece of stick. According

to the general rule it would be expected that this larva

when detected would prove to be as palatable as hctularia,

lunar ia, and other similar forms. My experiments, how-
ever, proved that quite the opposite is the case. I was
interested to discover whether this unpalatability could

be traced to any definite secretion, such as potassium
hydroxide. A crushed larva gave a slight alkaline reaction

with litmus paper, so I boiled a considerable number of

the larvae and tested the filtered solution. The alkalinity

was, however, so slight that it seemed unnecessary to

pursue the examination in this direction, and it appeared
probable that the food-plant might be directly responsible

for the chemical reaction. This again proved not to be
the case, as the crushed shoots of ivy were found to be
slightly acid.

As the larva in question will eat other plants than ivy

it occurred to me to try the effect of a change of food-

plant on its edible properties. I found that after being
fed on apple for from two to three da3's and onwards, the

distasteful properties disappeared and the apple-fed larvae

were eaten without any hesitation.

I herewith append notes from my journal made at the

time of each experiment, in order that those interested

may judge of the results for themselves.

August 29.—A salamander ate an earthworm, then a

bee (without apparently being stung), and then another

1 1 2
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worm. It then very carefully inspected a larva of P.

brassicae, started backwards slightly, and finally refused to

look at it.

One lizard ate a small worm, then part of a larger one

;

it then examined a larva of brassicae and seized it, holding

it in its mouth by a very small grip of the skin for about

three minutes, then it bit it harder and put it out. Then
it picked it up very doubtfully and swallowed it very

slowly. The other lizard, which had had nothing for at

least two days, seized the same kind of larva and swallowed

it, apparently without compunction ; it then rubbed its nose

against the glass of the cage for some time, and once

appeared to writhe on the floor. Later on it was offered

another of the same larvae, but it would have nothing

to do with it. It then turned round and bit the other

lizard twice, though the object of this manoeuvre was not

apparent.

Auffust 30.—One of the lizards tried to eat a larva of

rho7nhoidaria, but left it after two attempts.

August 31.—A lizard after some hesitation appeared to

swallow one of these larvae, but a moment later vomited

it up again, ran violently round the cage, and then drank

some water. A few hours later it bit another, but put it

out and rubbed its nose on the pebbles.

September 1.—The other lizard behaved in exactly the

same way this morning. The first lizard Avas given a larva

of Sinlosoma Inhricirpcda. It followed it all round the cage

feeling it with its tongue, but though it evidently wanted

to try it the hairs put it off, and it finally abandoned it.

After this neither lizard would eat anything.

September 2.— One lizard examined a larva of S. htbrici-

pcda, but the hairs put it off. Then each lizard ate a

worm, and one subsequently ate a larva of P. brassicae

rather slowly, putting it out once but finally swallowing

it. Later in the day one lizard attacked a " devil's coach-

horse " {Ocypus olens). It took about half-an-hour to eat

it, continually dropping it and picking it up again. Once
it dropped it suddenly and went through the most violent

contortions, rubbing its head sideways and half burying

itself under the gravel. Whatever the cause of this may
have been, it again picked up the beetle and began to

swallow it ; apparently it had the greatest difficulty in

doing so, as it shook it out of its mouth several times.

Ultimately, however, it got it down.
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September 3.—One lizard ate three blue-bottles and a

F. rajyae. The other one ate a green caterpillar (probably

Hadena olera(xa). Neither would touch a larva of rhom-
hoidaria. Later on the first lizard ate another P. rapae,

and the second ate two brownish-green larvae taken off

chrysanthemum plants.

September 5.—Lizards had nothing to eat yesterday.

This morning one of them ate a blue-bottle, and I then

offered it a larva of rhomhoidaria. It seized it by the

tail and held it in its mouth for a short time, then worried

it furiously. As soon as it got a little more into its mouth
it dropped it and began rubbing its mouth violently on
the floor of the cage. Afterwards it would not look at it

again. The larva was still alive and the other lizard came
and looked at it, but either smelt it or recognized its

appearance, as it would not bite it. The first lizard

immediately afterwards ate a "blue-bottle," and about
two hours later a small earthworm. The manner in which
it swallowed these was very different to that in which it

treated the caterpillar. There was no hesitation, and the

worm was gulped down very rapidly.

(Note.—These lizards ate larvae of P. hrassicac but
slowly, and as though not greatly appreciating them.)

Later in the day one lizard ate four " blue-bottles " and
a P. ra'pae. The salamander ate three bees. The lizard

snapped up a bee but dropped it again suddenly, as though
stung, and would not look at another.

September 7.—Lizard ate two "blue-bottles," a brownish-

green larva from the chrysanthemums, and a "gamma"
moth.
The other lizard ate a larva of rhomhoidaria which had

been fed on apple for two days. While it was eating it

the other lizard chased it round and round the cage.

A second apple-fed larva was refused by both lizards.

Later on one lizard ate a worm but tasted and refused a

wood-louse.

September 8.—First lizard would not look at an apple-

fed rhomhoidaria larva, but the other one ate it, rather

slowly at first. An ivy-fed one was then offered, but
neither lizard would touch it. The first lizard then ate

two " blue-bottles."

September 9.—Five more lizards arrived.

One of the original pair ate an ivy-fed caterpillar with
some hesitation, afterwards drinking water. One of the
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new lizards, presumably hungry, was given an ivy-fed larva

of rhomboidarla, it bit it and then dropped it, going-

through violent contortions and rubbing its nose on the

pebbles. A little while later it was given a larva which
had been fed on apple for four days. It ate it without
any hesitation. It was then offered tlie ivy-fed larva

which it had before refused, and after some hesitation it

swallowed it, though evidently without any keeimess.

Another of the new lizards was then offered an ivy-fed

larva. It bit it and dropped it suddenly, rubbing its nose

on the pebbles. It then took another bite and put it out

again, opening its jaws wide and then rubbing its nose on
the floor. After a while it was induced to try an apple-fed

example, which it swallowed rapidly after a short hesita-

tion. The ivy-fed larva previously refused was then again

offered, but it would not touch it.

One of the original lizards ate a larva of betularia

and one of lunaria, but smelt and refused an ivy-fed

rhomboidaria.

September 10.—A large lizard ate an ivy-fed larva with

considerable hesitation, putting it out four times. This

lizard had had nothing to eat for some days. After this it

ate another ivy-fed larva with rather less hesitation. A
third was seized by it and another lizard. They fought

over it furiously, and the caterpillar was pulled in two and
each swallowed its own piece. The competition apparently

had something to do with the result, as immediately after

the second lizard bit another larva and dropped it, rubbing

its nose violently. A third lizard came up and examined
the larva, when the other seized it again but dropped it

like a hot coal. Another lizard twice examined and
refused one of these larvae.

September 11.—A lizard ate rapidly and without

hesitation two larvae of hetularia and a "green-bottle."

An ivy-fed rhomhoidaria was then offered, but it examined
it carefully and refused to touch it.

September 12.—An ivy-fed larva was offered to one of

the lizards. It seized it at once and nearly managed to

swallow it, but suddenly ejected it and rubbed its nose

violently on the pebbles. After this it would not even

eat a " blue-bottle," and an apple-fed rhomhoidaria was

disregarded. One of the large lizards was given a

rhomboidaria larva which had been fed on apple for about

a week. It seized it and ate it at once. It was then
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given another taken from the ivy. It seized it at once

and gave it two bites, dropped it and rubbed its nose on
the pebbles. The original two lizards were offered ivy-fed

caterpillars, but after inspection they Avould not touch

them. They appear to have learnt that they are not good
to eat. Another lizard seized an ivy-fed larva, but after

two bites dropped it and rubbed its nose. It subsequently

ate a " blue-bottle." Another lizard ate a young larva of

luhricipeda, though the hairs bothered it a good deal at

first, the lizard being apparently either pricked or tickled.

An older and more hairy larva was examined, but refused

on account of the hairs. Greenish larvae (probably Hadcna
oleracea) were eaten without hesitation.

September 13.—During a short sunny interval one of

the large lizards came out and tasted an ivy-fed larva,

but dropped it after two bites and rubbed its nose. It

would not eat anything else after this.

Soon after the last-named date I was called abroad for

a time, and was therefore unable to continue the experi-

ments. Nevertheless it appears to me that extremely

interesting conclusions may reasonably be drawn there-

from. It should be remembered that the mere bald

statement that a lizard did or did not eat a certain insect

scarcely supplies that conviction which the actual carrying

out of the experiments conveys. The behaviour of the

reptiles when dealing with their food gives a vivid

impression of the degree of relish with which each-

particular morsel is consumed, and I am quite convinced

by carefully watching the lizards that ivy-fed larvae of

Boarmia rhomhoidaria are extremely distasteful, and I am
equally persuaded that when fed for a time on apple those

distasteful qualities are removed. Ivy-fed larvae were
tasted and refused with disgust seventeen times, and
eaten five times. Even on the mere figures the evidence

of distastefulness is ample, but in the cases where the

larva was eaten, it was consumed with hesitation and
evident lack of relish, wliilst once it was eaten under stress

of competition, the influence of which is hinted at by the

example of the lizard which had tasted and refused the

larva making a second attempt to eat it when threatened

with interference by another of the reptiles. In strong

contrast to this behaviour is the fact that apple-fed larvae

were eaten in every case in which they were tasted, such
hesitation as was shown being due to association with the
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appearance of the previously discarded ivy-fed example
whilst an apple-fed specimen was in no case rejected and
again seized, but always swallowed uninterruptedly and
without any of the characteristic nose-rubbing and other

contortions which accompanied the dealings with those

fed on ivy. From these facts it seems quite reasonable to

conclude that when feeding on apple this highly cryptic

larva remains as edible as are most other insects which are

well protected by their colour, shape, and habits. The
caterpillar is even better protected on ivy owing to the

density of the foliage and the irregularity of the twigs,

and yet when on that plant it becomes extremely dis-

tasteful, and furnishes an exactly similar case to that of

Mania typica, discovered and described by Prof Poulton.

We thus have further evidence that the distasteful qualities

of larvae may have arisen in similar accidental ways, and
the difficulty of those "first steps" in evolutionary changes

are still further decreased. We can see how a cryptic

larva which occurs on a certain food-plant might be sought

out and discovered by its enemies, and if the latter were
sufficiently numerous and persistent, the insect might be
exterminated. If, however, the larva can adapt itself to

a change of food, it may gain some respite until again dis-

covered. This may bring about a great change in the

creature's method of defence. Its new food-plant endows
it with inedible properties, and thus the insect has a further

opportunity of developing a new mode of protection along

different lines. To extend such reasoning, it seems not

impossible that a purely Batesian mimic might become
a Miillerian mimic by the same method. Batesian mimics

are much associated with their models during life, and the

instinct which guides a butterfly to lay its eggs on the

right food-plant is not invariably infallible. Thus ova of

an inedible species deposited on a new food-plant might
conceivably give rise to larvae which survived and produced

distasteful butterflies ; and whilst the fact of such an

occurrence may remain unproved, its evident possibility

should serve to remind us once more of the complicated

conditions under which butterflies in common with other

creatures maintain their existence in the struggle for life.

(Note.—I am indebted to my friend. Commander J. J.

Walker, for kindly identifying the Geometrid larvae above

described.)
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XV. On the Characters and Relationships of the less-hnown

groups of Lamellicorn Coleoptera, ^oith descriptions

of new spiecies of Hybosorinae, etc. By Gilbert J.

Arrow, F.E.S.

[Read October Gtli, 1909.]

In the Lamellicornia , as in other groups of animals, the

forms which throAV most light upon the problems of origin

and phylogeny are those which are least numerous and

obtrusive, and which, unless they happen to be individually

rare, have no special attraction for the general collector.

The super-family Zamellicornicc is so multitudinous, and

contains such an abundance of forms which attract atten-

tion by their beauty, size, or strangeness of aspect, that the

groups in which these qualities are deficient have been

very generally neglected, and the classification of some of

the most primitive and interesting families has remained

practically unstudied since Erichson, in 1848, published

the most important contribution which has been made to

the subject of Lamellicorn classification.

Erichson's division of all the Scarabaeidae into two
great series, according as the posterior abdominal spiracles

are situated in the dorsal part of the ventral segments
(Fleurosticti) or in the membranes connecting the dorsal

and ventral segments {Laparosticti), has been universally

adopted, although his criterion has never been actually

applied to some of the minor groups, and the position and
relations of several have been accepted as they were
assigned by him, although it is precisely in regard to these

that the scheme detailed in his " Insecten Deutschlands
"

was least carefully elaborated. Some of the groups do
not belong to the German fauna, and in any case the

forms known to Erichson were so few that it was not

possible to ascertain what features were fixed and funda-

mental, and what characteristic only of species or genera.

In endeavouring to distinguish these groups by reference

to the formulae devised by Erichson and adopted by his

successors, I have found these formulae of little use and
have been obliged to investigate their mutual relation-
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sliips anew, by means of the much larger materials now
available.

The division of the Scarahaeidae into La.])arosticti and

Plcurostidi according to the situation of the spiracles,

although useful, does not correspond to any sharp natural

line of cleavage. There are not only two, but several

types, which pass one into the other, so that the point

selected for the line of division must be more or less

arbitrary, and if fixed with reference to this single

character alone may be quite unnatural. It has long

been recognized that the Laparostict type is normally

accompanied by a more primitive condition of the labium,

which has a free bilobed ligula, while in the Pleurosticts

the ligula is indistinguishable, or almost indistinguishable,

from the mentum. This is a test sometimes difficult to

apply, and of little use in the case of those genera in

which the organs of the mouth are partially atrophied.

A more obvious distinction, and one which seems to me to

be of some significance, is found in the conforn:iation of

the hinder part of the abdomen. In typical Pleurosticts

this is large, highly chitinous and rigid above, but in

Laparosticts it is less bulky, the dorsal part is scarcely

chitinized, and, except in the most highly specialized

groups (e. g. the Coprinae), not at all rigid. In all Lamel-

licornia the last dorsal segment is very strongly chitinized,

and in the Pleurostict sub-families the one preceding it is

closely connected with it, large, rigid and continuous at

the sides with the penultimate ventral segment, forming

a solid ring, in which the last spiracle is situated. In

the Laparosticts this segment is not completely rigid, or

if it is so is not continuous with the corresponding

ventral segment.

Certain insects of peculiar conformation, the most

important of which are the Glaphyrinae, have been

attached by some system atists to one and by others to

the other of these great divisions. In the case of the

Glaphyrinae there has been a general agreement since

Erichson to treat them as Laparosticts, but Leconte

and Horn in their Coleoptera of North America com-

promised matters by placing a very large portion of the

Lamellicornia in an intermediate third division called

Melolonthinae, which he divided into Laparostict Mdolon-

thinae and Pleurostict Melolonthinae, the former consisting

of the Glaphyrini and another little anomalous group, the
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Oncerini. It is strange tliat the actual location of the

abdominal spiracles in the Glapliyrinae appears never to

have been really observed, for it is of a unique type which
contradicts all the suggested affinities of the insects in

question. The abdomen is bulky, and the propygidium
forms with the penultimate ventral segment a complete

horny ring, in the dorsal part of which a spii'acle is placed

;

but this spiracle is not the last, for, quite contrary to rule,

another is found on each side of the Inst dorsal segment
near, but a little distant from, the anterior angle. This

curious fact appears to me to indicate that this tergite

is not the homologue of the pygidium of all other Lamel-
lieoo'nia, but rather of, the penultimate tergite, for the

spiracle is not an additional one, the total number being

the normal one of six. According to Lacordaire, the

Ldmellicornia possess seven abdominal spiracles, but the

first of these is found in the membrane connecting the

abdomen and metathorax, and is almost always different

from, and not placed in line with, the other six. I there-

fore prefer to consider that as a metathoracic spiracle and
to count six as belonging to the abdominal segments.

Of these the pygidial spiracle of the Glcqjhyi-inac forms

the sixth, the preceding one is situated in the dorsal part of

the penultimate segment, and the four anterior ones I have

found in Amphicoma vulpes in the membrane connecting

dorsal and ventral plates, and in Amphicoma pnpaveris in

the dorsal plates themselves. As these two species are

undoubtedly very nearly related the difference is evidently

here of little significance. The position of the last two
spiracles and their complete exposure indicate that the

Gla'phyrinae have a nearer relationship to the Pleurosticts

than to the Laparosticts, but the remarkable peculiarity

described places them in a very isolated position.

The Oncerini, associated with the above group by
Leconte and Horn, consist of three or four minute species,

of which Chnavnanthus is the principal genus, and the

only one of the three described which is known to me.

This was placed by Lacordaire among the Melolonthinae

together with the European Chasmatoj^terus, and I can

discover no reason at all for Leconte and Horn's view.

The abdomen is of the normal Pleurostict type, although

the ventral segments, except the last, are completely

consolidated. The spiracles are very difficult to see

owing to their very small size, but by microscopica.
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preparations I have ascertained that they also are in the

normal situation for the MelolontJiinae, i. e. the three

posterior are in the dorsal part of the ventral segments,

the sutures of which in this part are still visible.

Two peculiar genera, Ac!opus and Fhaenognatha, were

placed by Erichson in the Glaphyridae, but removed to

the MelolonfMnae by Lacordaire on the ground that the

situation of the spiracles is of the Pleurostict type. By a

preparation of the abdomen of Aclopus hrunneus, I found

the spiracles to be completely Laparostict ; but, in a paper

published since the present one took shape, Dr. Ohaus
(Deutsche ent. Zeits., 1909, p. 427) has made the highly

interesting announcement that, while this is so in the

male, in the female the four last spiracles are actually

situated in the chitin of the ventral segments ; that is,

the species is Pleurostict in this sex. All the examples

of Phaenognatha and Aclopus hitherto described are males,

although Burmeister incorrectly considered both sexes to be

represented among the specimens of Aclojms he described,

and Lacordaire's account shows that, in spite of his state-

ment as to the spiracles, he knew only the male. The
female is wingless and clumsily built, and there is little

doubt that this is the case in both genera, and that, as in

Pachypns, all the females are very retiring and inert. Dr.

Heller considers the group to be rather closely related to

Pachypus ; but although I believe all agree in being near

the primitive Lamellicorn stock, it is likely that the

resemblance is in part due to similarity in the mode of

life. There are wide differences in the structure of the

antennae and head, and the greatly exserted labium and

mandibles connect the Aclojmiae with the Geoirupinae and

allied groups. There is certainly no special affinity with

either the Glaphyrinae or Melolonthinae, and the propriety

of regarding them as an independent and rather isolated

sub-family can hardly be questioned.

An interesting feature of the genus Adopus, and, no

doubt, a primitive one, is the existence of apparently

sensory hairs upon the dorsal surface of the prothorax.

This is perfectly free from hairs, except for one or two

long ones standing upright on each side and arising from

a couple of small pits, one on each side of the middle.

These pits are always visible, even when in roughly-used

specimens the hairs have been lost. Somewhat similar

hairs are found on the head or thorax in certain Carabidae



of the less-knotvn groups of Lctmcllicom Coleoptera. 483

Phytojphaga, etc., but so far as I know they are not found

in any other Lamdlicornia.

The distribution of the Achpinae is exceedingly inter-

esting. Until recently only three species have been
recognized, but although difficult to distinguish they will

have to be considerably multiplied. Aclopiis is peculiar

to South America, while Phaenognatha consists of various

Australian species (all but one of them described later in

the present paper), and one or more from South America
so closely related to them as to be quite fittingly placed in

the same genus.

The proper systematic position of the remarkable
Californian genus Plcucoma has been the .subject of a

prolonged controversy, and its structure has been pretty

thoroughly investigated. Leconte and Horn claimed it

as an undoubted Laparostict allied to the Geotrtipinac

;

while Gerstaecker placed it with equal confidence in the

Pleurosticti near Pacligpus. The latter writer was wrong
in declaring the spiracles to be situated in the chitinous

rings ; but I believe his view of the affinities of the genus
was not altogether unjustified, and that although the two
theories quoted above appear quite irreconcilable, it is

not necessary to entirely reject either. I believe both
Pleocoma and Pacliypns to be among those ancient sur-

vivals which are destructive of all clear-cut systems, but
which throw most valuable light upon phylogeny. Dr.

Horn has himself pointed out that Pleocoma has the

spiracles so placed as to make it doubtful whether it is

Laparostict or not. They are indeed surrounded by
membrane, but so placed as to appear as though this

encroached upon the horny segments. Both Pleocoma
and Pachypus have the very un-Melolonthine feature of

possessing a horn in the male sex, the former upon the

head and the latter upon the thorax ; but both have also

the entirely Melolonthine characteristic of a many-leaved
anteunal club. The number of joints in the club is

invariably three in the whole of the Scarahaeidae, except
in many Mclolonthinac and these two genera. On the other

hand, Pleocoma appears to have very little in common
with the Geotrupinae, except the total number of eleven
joints to the antenna, which if there were any similarity

in these organs themselves would certainly be a very
important fact, for this number of joints, general in other

Coleoptera, occurs in no other Lamellicornia so far as
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is known. It is remarkable that, while the Laparostict

condition must certainly be regarded as more primitive

than the Pleurostict, all the least primitive forais of the

antenna are found in the Laparostict division, and one of

the most highly modified types of all {Lethrus) occurs

in the family in which alone (except in Pleocoma) the

primitive number of eleven joints still exists.

It is interesting to find the habits of Pleocoma. prac-

tically identical with those of Pachyims, the females of

both being wingless and remaining always below the

surface of the ground, where they are sought out by
bevies of males. Clitopa and other Melolonthinc genera

have similar habits, but there is no resemblance whatever

to those of the Geotrivpinac.

In view of all the facts it seems to me that both

Pleocoma and Pachypus, although by no means closely

related, are probably more nearly related to each other

than to any other known forms, and that, while they are

best classed among the La/parosticti, they are scarcely less

related to the Pleurostieti.

Prof. Kolbe has added to the Lamellicorn series the

family Si/nffliidar, consisting of the small genus Si/ntelia,

which he regards as forming a link with the Staphylinid

series through the Histeridac. But the latter family is

probably one of the latest branches of that series and
Syntclia is in many respects by no means primitive. The
antennae are of a well-developed Clavicorn type, and if

there is any special relationship between the two great

series, which is as yet very hypothetical, I think the

Synteliidac are more naturally placed on the Staphylinid

side. If I am right, however, in regarding the genera I

have just discussed (those with many-lamellated antennae)

as the most primitive Lamellicornia, then the ancestry of

the series should probably be traced in quite another

direction. I may point out, as of some significance, that

the Lamellicornia are invariably characterized by having

only a single articulated spine to the front tibia. In the

Synteliidac, Histeridac, Silphidae, etc., there are two.

The following Table indicates what appear to me to be

the primary subdivisions of the Laparostict Scarabacidae—

Antennal chib of more than 3 joints.

Antennae 11 -jointed Pleocominae.

Antennae 8-jointed Pachypodinae.
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Antennal club of 3 joints.

i Labrum and mandibles horizontally ex-

truded, flattened.

A Eyes divided in front.

Labrum as long as mandibles .... Aclopinae.

Labrum shorter than mandibles.

Antennae 11-jointed Geotrupinae.

Antennae 10-jointed.

Antennal club telescopic, joints cu-

puliform Hybosokinae.

Antennal club simple, lamellate.

Stridulating plate in hind coxal

cavity Taurocerastinae.

Stridulating plate on hind coxa . Orphninae.

Antennae 9-jointed Chironinae.

<x- Eyes entire Ochodaeinae.

1 Labrum and mandibles not horizontally ex-

truded.

Antennae 10-jointed.

Labrum very small Idiostominae.

Labrum large Troginae.
' Antennae 8- or 9-jointed.

Hind tibia 2-spined : mid-coxae contiguous Aphodiinae.

Hind tibia 1-spined : mid-coxae separate . Coprinae.

In this scheme of classification, most of the diagnostic

characters introduced by Ericiison and adopted by La-
cordaire and all later systematists have been abandoned.
The number of visible ventral segments in the abdomen
was employed for a primary division by Erichson ; and
althoiigh both Lacordaire and Westwood remarked that

it was scarcely of sufficient weight for the purpose, neither

ventured to reject it, and the occurrence of five segments
only has remamed the criterion of the Troginae and led

to the wide separation of genera very nearly allied. The
visibility or otherwise of the metasternal epimera, similarly

used for the separation of the Laparostict sub-families, is,

like the number of recognizable ventral segments, subject

to gradual transition and no more capable of application

as a sharp dividing line. My study has thus led to a

certain fresh delimitation of frontiers and re-arrangement
of the component genera of certain sub-families, especially

the Hyhosorinae and Troginae, which it is necessary to

define.
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Two genera, Anaides and Chaetodus, placed together

in the Trogidac by Westwood, were separated by La-

cordaire, and the second transferred to the Hylosoridae.

Phaeochrooys, of Candeze, which has distinct affinities

with both these genera, and in which the fusion of

the ventral segments, regarded as characteristic of the

Hyhosorinae, reaches its maximum, is placed in the

Troginae on account of the number of those segments

externally visible. Liparochras again, which has the

faculty of folding the body so characteristic of the small

Troginae, has the antennal club of the very different

form found in the Hghosorinac, and the a,symmetrical

front claws of the male, which I believe are found in

no other Laparosticts except the Hybosorine genus

Phacochrous, also occur in Liparochrns. It is obviously

unnatural to interpose between these closely-related

genera the great groups of Coprinae and Aphodiinae,

as proposed by Erichson, or even the Geotrupinae, as

Lacordaire has done, and indeed in my opinion it is

impossible to refer them to different sub-families.

The genus T7'ox is a peculiar and rather isolated one

which, except in the form of the abdomen and elytra, has

few points of resemblance to those mentioned above.

In the structure of the head, antennae, organs of the mouth,

prothorax, scutellum and legs it is entirely different. Its

only near ally is Gry2')togenius, a genus with a slight

superficial resemblance to Anaides, of which the second

known species is described at the end of this paper. The

essential characters of the Troginae are also found in the

curious contractile-bodied group of the Acanthocerini.

The following genera, which have been assigned to the

Troginae, I propose to transfer to the Hyhosorinae, viz.

Liparochrns, Anaides, Phaeochroops, Phaeochriditts and

Pantolasius.

These two sub-families are most easily grouped according

as (1) the antennal club is simple, the head more or less

angular in front, and the labrum and mandibles not ex-

tended horizontally (Troginae) ; or (2) the joints of the

antennal club are cup-shaped and telescope one within

the other, the head quadrate or elliptical in front, and

the labrum and mandibles horizontal, flattened and

plainly visible from above (Hyhosorinae).

In the Troginae the first joint of the antenna is

greatly enlarged, more or less bent, and usually projects
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beyond the articulation with the second joint ; the

clypeus has a free edge all round, and the organs of the

mouth are bunched together and not visible from above.

The labrum is thick and more or less vertical, and the

mandibles are stout and not projecting. The elytra are

very ample, and the abdomen is always deeply sunk within

them. The claws are simple and symmetrical, and the sexes

are alike externally.

The Hyhosorinae have the first joint of the antenna only

slightly enlarged and of normal form, the club globular

with the joints fitting one within the other. The clypeus

is flat, not pointed, and not covering the labrum and

mandibles, which appear to form a continuation of it.

The labrum is transverse, and lies upon the base of the

mandibles, Avhich are exposed at the front and sides.

The front tibiae are generally finely serrate along the

outer edge, with three larger and sharper teeth. The
claws are simple or toothed, and sometimes the front

claws of the male are unsymmetrical. The two sexes

often differ considerably.

Sub-family.—i?YBOSOBINAE.

Professor Kolbe has called attention to the absence of

this group from the Australian region, but the inclusion of

the genus Lijxcrochrus supplies this deficiency. In addition

to the genera I have already transferred to the group

must be mentioned Aporolaus, of Bates, which is very

closely related to Dicraeodon, Erichson, and indeed if other

species are found it will probably be necessary to unite all

under the latter name. " Coclodes, No. 2," of Bates, in the

Biol. Centr.-Americana, is a species of Dicraeodon.

Hyhosorus rufuhts, described in a fragmentary manner
by Castelnau, has always been an object of uncertainty.

It was placed in the genus Coelodes in the Munich
catalogue and in ffajmlonychi is hy De Borre, who believed

it to be identical with H. Waterhousei, Westw. I

believe this to be right as regards the genus but not

the species. I have examined female specimens from

Haiti, determined, I think correctly, as H. rufulus, and
associated with H. Waterliousei, of which only a single

male from Cuba was described by Westwood. The other

sex of that species I do not know, but the true male of

H. rufulus is a very remarkable insect which has not

TRANS. ENT. SOC. LOND. 1909.—PART IV. (DEC.) K K
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yet been described. Like the female it has head, pro-

thorax and legs of a bright yellow colour and the elytra

usually a little duller, but the claws have in the male
a strong tooth near the middle, the labrum is larger,

and the mandibles are broad and prominent, almost as

in the males of Phacochrous. The front tibiae and tarsi

are longer, and the tibiae have only two teeth instead of

three. A very curious feature is the contraction of the

hind tarsi, which are very short and thick. Finally,

the hind tibiae bear at the end a tuft of very long hairs

which actually extend beyond the tarsi. This curious

genus is almost the only Lamellicorn genus which is

apparently peculiar to the West Indian Islands.

The most salient characters of the Hijhosorinae are

frequently peculiar to the male, a fact unknown to West-
wood, who relied chiefly upon these features in his synopsis

of the genera (Trans. Ent. Soc. Lond., IV, 1847, p. 157).

This is therefore useless and liable to mislead unless the

sexual differences of the species under examination are

known. As several recently described genera are yet un-

known to me I cannot at present replace it with a fresh

tabulation of the now much more numerous genera.

The geims PJiacochridius consists of the two species

P. derasus, Har., and P. Haroldi, Fairm., and the only

character which has been mentioned as distinguishing it

from Phacochroops is the existence of a transverse carina

on the posterior tibiae. This is found in quite typical

species of Phacochroops and therefore has no generic value
;

but there is a considerable difference in the shape of the

pronotum, which is more or less quadrate in Phacochroops,

while in Phacochridius there is no trace of hind angles, the

margin forming a continuous curve from one front angle to

the other. To this distinction may be added a peculiar

sexual feature. In the female the puncturation of the

elytra is interrupted on each side behind the scutellum,

leaving a very conspicuous shining patch. I have found

this constant in a considerable series of P. Haroldi from

Batu I. in the Genoa Museum, and have ascertained by
dissection that it is distinctive of the female sex. Harold

described the same peculiarity as occurring in P. derasus,

so that the type of that species is a female.

Hypselodcrus, of Fairmaire, from the description is

evidently not a member of the Hyhosorinae. It probably

belongs to the Troginae.
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The following new species belong to this sub-family

—

Liparochms dux, sp. n.

Ovatus, niger, nitidus, valde convexus, pectore pedibusque

breviter fulvo-setosis ; capite distincte pimctato, clypeo sat parvo,

lateribus rugoso-puuctato
;
prothoracelaevissimo, omnino marginato,

postice lato, angulis rotundato, basi leviter sinuato, medio prominulo,

lateribus latis, punctis nonnullis vage impresses, angulis anticis

productis, rotundatis ; elytris post medium amplissimis, postice paulo

productis, impunctatis, stria profunda suturali, alia marginali

parisque 4 interpositis, primosolum ad marginemanticam attingente
;

corpore subtus pedibusque subtiliter striolatis, tibiis anticis extne

serratis, dentibus duobus majoribus :

^, pedum anticorum dentibus 2 tibialibus minutis baud acutis,

unguiculo interno valde inflecto, dilatato : $ ,
pedum anticorum

dentibus 2 tibialibus acutissimis. Long. 18 mm. Lat. max. 10 mm.

Hob. S.E. New Guinea : Moroka (1300 m.), Paumomu
R. {Loria, 1892-3). In the British and Genoa Museums.

This and the following species are remarkable for

their great size, their dimensions being far larger than

those of any other Hybosorinae known. L. dux appears

to resemble L. p)apuuSy Lansb. (with L. cdternatus, Mack,
and L. stdccdus, Montr., the only non-Australian species at

present known). It is extremely smooth and shining, and
the elytra are a little attenuated behind, decorated with

deeply impressed striae in pairs and entirely devoid of

punctures. The front tibiae have only two external teeth

in addition to the usual close serration.

Liparochrus ingens* Felsche, Deuts. Ent. Zeits., 1909,

p. 764.

Nigro-piceus, nitidus, breviter ovatus, valde convexus, corpore

subtus opaco, parce fulvo-setoso ; capite subtiliter punctato, clypeo

sat parvo
;
prothorace laevi, omnino marginato, extus minute punc-

tato, lateribu'! bene arcuatis, angulis anticis productis, subacutis,

posticis rotundatis, margine basali leviter sinuato ; elytris sat brevi-

bus, post medium latissimis, omnino sat irregulariter striatis, striis

antice et latera versus vage punctatis, dorsi interstitiis partim

tessellatis, pectore abdomineque crebre striolatis, opacis ; tibiis

anticis serratis, dentibus tribus majoribus :

* .Just before going to press I liave received Herr Felsche's descrip-

tion of tliis species, to which I had given another name. By the
author's kindness I have been able to examine the type.

K K 2
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^ ,
pedum anticorum dentibus majoribus minus gracilibus,

unguiculo intenio valde inflecto, dilatato.

Long. 15-17 mm. Lat. max. 10-10"5 mm.

Hab. S. New Guinea : Irupara, Ighibirei {L. Doria,

July, August 1889-90).

In the British and Genoa Museums.
This species is closely related to the preceding one, but

rather more globose and less black and shining. The
elytra are more closely striated, and upon the dorsal part

the alternate interstices, and all the interstices towards

the apex are broken into short elevations and depressions

which produce a tesselated appearance. The front tibiae

are armed with three moderately sharp teeth in addition

to the fine serration.

Liparoclirus timidus, sp. n.

Niger vel piceo-niger, nitidus, late ovatus, capite transverse

ruguloso, clypeo brevi, quadrato, antice laevissime emarginato

;

prothorace medio parcissime vix perspicue punctulato, lateribus

modice dilatatis, baud crebre fere rugose punctatis, angulis anticis

modice promineiitibus, paulo rotundatis, posticis obtusis, scutello

laevi, acuto ; elytris profuiide striatis striis geminatis, profundis, vix

punctatis, interstitiis parcissime et minutissime punctulatis ; tibiis

anticis serratis, dentibus tribus magnis.

., Long. 6'5-9 mm. Lat. max. 4'5-5-5 mm.

Hah. North Australia : Alexandria (Oct. to March).

A series of specimens collected by Mr. W. Stalker

have been presented by Sir W. Ingram to the British

Museum.
It is a black, globose and very shining species with the

head rugose, the pronotum very finely and thinly punc-

tured, and the elytra furnished with several pairs of deeply

incised, not distinctly punctured striae, the interstices

thinly and irregularly sprinkled with minute punctures.

The shape and general appearance are as in i, gcminatus,

Westw., but L. timidus is larger on the average, and a

little more elongate, with the pronotum much smoother

and the elytra more deeply striated and more sparingly

punctured.

The described species of the genus Cododes, with the

exception of C. castancvs, Westw., and C. nigrqKnnis, Arrow,

have the elytra punctured in double rows, with wide,
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smooth intervals. The two following new species have
them evenly punctured all over.

Coelodes fumijjennis, sp. n.

Rufo-testaceus, elj^tris minus laetis, marginibus omnibus late et

vage fumatis : subglobosus, capite fere laevi, clypeo leviter rugo-

snlo
;

prothorace toto impunctato, lateribns fere rectis, baseos

medio laevissime iiromiuente ; elytris undique sat regulariter seriato-

punctatis, stria snturali profunda, punctata :

^, prothorace antice laevissime impresso, uiarginis antici medio

subacuminato.

Long. 6 mm. Lat. max. 4 mm. i

Rab. Amazons: Para, Ega (ff. W. Bates). British

Museum.

This is easily recognized not only by the uniform fine

puncturation of the elytra, but by its rather peculiar

colouring, the head, prothorax, legs and lower surface

being bright orange-testaceous, while the elytra are almost
of the same colour in the middle of the back, but change
imperceptibly to a smoky black at the margins.

Coelodes pundipennis, sp. n.

Laete testaceus, prothorace interdum paulo dihitiore, raodice

elongatus : capite rugosulo, postice medio laevi
; prothorace im-

punctato, lateribus leviter arcuatis ; el3'tris undique fortiter et

regulariter seriato-punctatis, stria suturali profunda punctata :

(J , capitis vertice leviter transverse carinato
; prothoi'ace antice

sat late impresso, marginis antici medio subacuminato.

Long. 5'5-6"5 mm. Lat. max. 3"5-4 mm.

Hob. Ecuador : Canelos, Mirador {BucMey) ; Peru

:

Nauta {H. W. Bates).

This is more brightly coloured than C. castaneus,

Westw., and the elytra are very strongly and uniformly

punctured, whereas in Westwood's species they are very

feebly and irregularly punctured.

Chaetodus exaratus, sp. n.

Rufo-piceus, nitidus, supra leviter cupreo-micans, longe ovatus,

nbique parce sat fortiter ferrugineo-setosus ; capite parce punctato,

clypeo parvo elliptico
; prothorace uitidissimo, marginibus antica
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et lateralibus fortiter punctatis, diso utrinque parce et grosse

punctate, angulis anticis acutis, posticis paulo arcuatis ; elytris

postice paulo productis, profunde striatis, striis pone partem anticam

multo divisis, tenuissiniis, interstitiis angiistatis, carinatis, parcissime

setifevis, corpora subtus minutissime striolato.

Long. 8-8*5 mm. Lat. max. 4'5 mm.

Hah. Brazil: Rio de Janeiro.

This is a rather large, slightly metallic species, very

distinct from those hitherto described. The elytra are

rather drawn out behind, so that the body does not appear

broadly rounded there, and the striation is very close and
deep. The striae are simple in the anterior part, but
become broad and multiple, so that the interstices are

narrowed to carinae, upon which are placed scanty hairs at

intervals.

The British Museum collection contains, besides a speci-

men taken at Rio de Janeiro by the late Alexander Fry,

one from Dej can's collection labelled Adelops striatals,

Brazil : Sonmier. It is quite different from Chaetodus

sto'iatiis, de Borre.

Fhaeocho'oops peninsidaris, sp. n.

Longe pyriformis, fusco-brunneus, ubiqne longe rufohirtus ; capite

crebre et grosse punctato, clypeo parum elongate
;
prothorace dense

et aequaliter sat grosse punctato, absque linea mediana laevi, antice

augusto, angulis anticis acutis, lateribus postice leviter arcuatis, basi

quam elytris ad bumeros sensim angustiore ; elytris sat subtiliter

amiulato-punctatis, utroque obsolete 3-costato, marginibus longe et

dense ciliatis ; tibiis anticis toto serratis, longe 3-dentatis, posteri-

oribus sat gracilibus, baud carinatis ; tarsis quani tibiis multo

brevioribus.

Long. 13-14 mm. Lat. max. 7*5 mm.

Hak Malay Peninsula : Perak ( JF. Doherty).

One specimen of each sex was taken by the collector.

It is a species extremely close to P. gigas, Arrow, and
when describing that species I regarded them as identical.

It is a little smaller, and the tarsi are noticeably shorter

relatively, at least in the male, in which sex they are a

little longer than in the female. The pronotum is rather

more densely punctured, less shining, and without a

smooth longitudinal line along the middle. Its sides are

a little more rounded and very slightly incurved beyond
the middle, so that the base is a little narrower than in
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P. gigas. The prothorax and elytra have long marginal

fringes of tawny hairs.

Fliacocliroops opacicollis, sp. n.

Longe i^yrifurmis, fusco-brunneus, rufo-hirtus, elytris nitidis
;

capite dense punctato, clypeo sat brevi, prothorace densissime minute

aequaliter j^unctato, erects piloso, lateribus antice rectis, angulis

acutissimis, postice subtiliter curvatis et late marginatis, angulis

?at distinctis, basi ad elytrorum latitudinem (ad liumeros) aequali,

elytris sat longis, crebre punctatis, singnlo obsolete 3-costato, costis

breviter setosis, marginibus longe ri;fo-ciliatis, tibiis anticis minute

serratis, longe 3-dentatis, posterioribus hand carinatis, tarsis sat

gracilibus.

Long. 15 mm. Lat. max. 7 "5 mm.

Hah. Tenasserim : Plapoo, Mt. Mooleyit (Z. Feci, April

1887).

In the British and Genoa Museums.
This species is like P. peninsularis and gigas, but a little

more elongate and with a less conspicuous hairy clothing.

The prothorax is exceedingly densely punctured and clothed

with closer but shorter hairs, its sides being nearly straight,

with a smooth shining margin, the posterior half of which

is rather broad. The elytra are well punctured but very

shining, and each has three slight costae which bear fine

hairs. The lateral edges of both prothorax and elytra are

furnished with long and close fringes. The legs are slender.

Phacochroops vulpccula, sp. n.

Pyriformis, fusco-brunneus, longe rnfo-birtus ; capite fortiter

punctato, clypeo sat longo
;
prothorace fortiter et aequaliter punctato,

lateribus bene arcuatis, vix marginatis, angulis anticis acutis, posticis

fere rectis, minute rotundatis ; elytris modice nitidis, undique sat

crebre annulato-punctatis, singulo leviter 3-costato, longe sat parce

hirto, lateribus externis hand dense ciliatis, tibiis anticis sat grosse

serratis et acute 3-dentatis, dente supero paulo retro-instructo, tibiis

posterioribus baud carinatis.

Long. 12-13 mm. Lat. max. 6'5-7'5 mm.

Hal). Mentawei Is. : Sipora {E. Modigliani, May and

June 1894).

In the British and Genoa Museums.
P. vulpecula is extremely close to P. peninsular is, Arrow,

but the clypeus is longer and coarsely, but not rugosely,
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punctured, the pronotum is rather more evenly and densely

punctured, and the fringe of hairs at the sides of the

elytra is considerably longer and thicker.

Phaeocliroops rattus, sp. n.

Pyriformis, fusco-brunneus, sat breviter fulvo-hirtus ; capite

grosse fere rugose punctato, clypeo parvo, oculis prominentibus,

laevibus
;
prothorace densissime punctato, transverse, lateribus vix

curvatis, angulis omnibus acutis, posticis ad humeros exacte coadap-

tatis ; elytris modice nitidis, fortiter fere confuse punctatis, singulo

leviter anguste 3-costato et ad marginem internam magis elevato,

raarginibus externis vix ciliatis ; tibiis antieis extus toto minutissime

serratis et acute 3-dentatis, posterioribus medio obsolete carinatis
;

tarsis quam tibiis paulo brevioribus.

Long. 10 mm. Lat. mnx. 5"5 mm.

Hob. Sumatra: Setinjak (1800 ft), Si-Rambe {E.

Modigliani, Dec. to March).

In the British and Genoa Museums.
Two specimens were found by the late Mr, Ericson in

the first locality during January 1898, and a series was
collected in the second by Sig. E. Modigliani from Decem-
ber 1890 to March 1891. It is a small species, with shorter

and scantier pubescence than usual, and without lateral

fringes to the prothorax and elytra. The clypeus is small

and the eyes prominent, very finely facetted and shining,

with the anteocular ridges well developed and not very
oblique. The prothorax is relatively rather siiort, the sides

nearly straight behind, and the base rather broad, with
prominent hind angles. The elytra are rather more coarsely

punctured than in the other species. The legs are moder-
ately slender and fringed, but not thickly, with short hairs.

Phaeochroops niasianus, sp. n.

Pyriformis, nigro-fuscus, parcissime setulosus ; capite grosse

punctato, clypeo parvo, oculis magnis, nitidis
;
prothorace brevi,

dense et grosse punctato, lateribus postice laevissime arcuatis, angulis

antieis acutis, posticis minute obtusatis, elytris dense, fere rugose

punctatis, punctis liaud profundis, singulo elytro leviter 3-co3tato,

marginibus vix ciliatis.

Long. 9-10 mm. Lat. max. 5 mm.

Hah. NiAS I. (H. Raap, 1897-1898).

In the British and Genoa Museums.
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This is closely similar to F. rattus and P. hatuensis, but
generally rather darker in colour, and distinguishable by
the rather larger and more distinct punctures with which
the pronotum is covered. It is also smaller than P. rattus

and larger than P. hatuensis and differs from the former
by its very shining and finely facetted eyes and the more
rounded sides of the pronotum, and from the latter by the

finer and less deep puncturation of the elytra.

PJiaeochroops hatuensis, sp. n.

Pyriformis, fusco-rufus, hand dense fulvo-hirtns ; capite grosse

pimctato, oculis nitidis, prothorace brevi, dense punctate, lateribus

postice laevissime arcuatis ; elytris grosse et profunde rugose punc-

tatis, singulo lineis tribus longitudinalibus vix elevatis instructo,

marginibus vix ciliatis.

Long. 8-9 mm. Lat. max. 4-5 mm.

Hah. Batu I. {H. Baap, 1896-1897).

In the British and Genoa Museums.
This is extremely close to P. niasianus, but a little

smaller on the average and a shade lighter in colour, with
longer and more evident pubescence upon the upper
surface. The punctures of the prothorax are more
numerous and those of the elytra deeper and rougher.

PhaeocTiroops mentaweiensis, sp. n.

Pyriformis, fusco-brunneus, sat parce fulvo-setosus ; capite rugose

punctato, clypeo brevi, oculis baud nitidis, grosse granulatis, pro-

thorace brevi, dense punctato, postice lato, lateribus vix arcuatis,

angulis posticis prominentibus ; elytris dense et rugose punctatis,

singulo lineis tribus longitudinalibus vix elevatis instructo, mar-

ginibus vix ciliatis.

Long. 9 mm. Lat. max. 5 mm.

Hah. Mentawei Is. : Sipora {E. Modigliani, May and
June 1894).

In the British and Genoa Museums,
This species is at first sight exactly like P. niasianus,

but the eyes are more coarsely facetted and not glossy,

the clypeus is more finely and rugosely punctured, and
the elytra are more coarsely and rugosely sculptured, with
rather sharper costae.
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Fliacochrous dissimilis, sp. n.

Piceo-niger, ore pedibiis, protlioracis et elytroruin niarginibusque

brunnescentibiis, abdomine ferrugineo ; capite crebre punctato, pro-

thorace nitido modice punctato, lateribus grosse et crebre punctatis,

elytris crebre punctatis, seriebus tribus longitudinalibus regulariter

quadristriato-punctatis, interstitiis crebre confuse punctatis :

(J, multo major, mandibulis modice prominentibus, rotundatis,

capite subnitido, prothoracis lateribus latissimis, confluenter punc-

tatis, elytris opaeis, parte antica angusta nitida ; lateribus cum
pedibus longe rufo-hirtis, tibiarum anticaruin dente supero minuto :

5 , sat nitida, capite rugoso, tibiis anticis fortiter 3-dentatis et

serratis.

Long. 13-lG mm. Lat. max. 7-5-8'5 mm.

Hah. Tenasserim, Moulmein (Z. Fca, May 1887).

In the British and Genoa Museums, and M. Rene
Oberthiir's collection.

This is the largest species of Phaeochrous I have seen,

and the disparity between the sexes, always considerable

in this genus, is very remarkable. The anterior half of

the upper surface of the male is shining, and the posterior

half {i. c. the whole of the elytra except a narrow anterior

strip) entirely dull and sooty. The female is shining above

and beneath, except upon the head, which is rugose. The
elytra (in both sexes) are finely and densely punctured, and
each has three longitudinal bands composed of four straight

lines of punctures. The colour is rather dark with the

abdomen reddish.

The claws of the male are blunt, with the basal append-

age inconspicuous and the tooth of the outer claw reaching

beyond the middle.

A similar sexual difference in the elytra is found in a

West African species, Phaeochrous dtsjmr, Qued.

Phaeochroiis pallidiis, sp. n.

Laete feiTugineu?, sat parvus, prothorace distincte baud dense

punctato, elytris fortiter et aec[ualiter crebre striato-punctatis, baud

costatis :

(J , mandibulis latis, prominentissimis, capite nitido, modice punc-

tato, tibiis anticis latis, tridentatis, dente tertio minuto, margine

supra leviter crenulato, liaud distincte serrato :

$ , capite fortiter rugose punctato, elytrorum interstitiia minute

sat parce punctulatis.

Loni;. 9-10 mm. Lat. max. 4-5 mm.
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Hah. South Mysore : Nilgiri Hills {H. L. Andrewes,

Sir G. F. Hampson) ; Ceylon.

Type in the British Museum.
P. pallidus is very much like P, emarginatus, Cast., but

is of a bright mahogany colour and rather smaller than

the normal size of that species. The pronotum is moder-
ately sparsely punctured and the elytra finely and closely

striate-punctate, with the intervals not elevated. In the

males the front tibiae are rather broad and indistinctly

serrate before and after the minute uppermost tooth, only

three or four serrations being distinguishable above it.

The mandibles are a little broader and more prominent
than in P. emarginatus. In our single female specimen

the elytra are very finely but distinctly punctulated in the

interstices.

Phaeochrous arahicus, sp. n.

Piceus vel rufo-piceus, modice nitidus; capita crebre prothorace

parce sed distincte punctato, elytris crebre striato-punctatis antice

.sat regulariter, postice confusius
;

(J, mandibulis prominentissiniis antice omnino arcuatis, tibiis

anticis tri-dentatis, forcipis lobo dextro lanceolate, modice acuto,

lobo sinistro lato, fere quadrate.

Long. 9-11 mm. Lat. max. 5-6 mm.

Hah. Arabia : Yemen {Millingen). British Museum.

This species was contained in the bequest of the late

Alexander Fry. It is intermediate between the Oriental

and African groups, the elytra in the first being striate,

while in the second they are more or less irregularly

punctured. In P. arahicus the elytral punctures are

arranged in longitudinal rows, some of which are lightly

impressed, but towards the apices they become broken up.

Phaeochrous nitichis, sp. n.

Nigro-piceus, nitidus, ore, pedibus, corporeque subtus ferrugineis
;

prothorace irregulariter punctato ; elytris creberrime confuse punc-

tatis, punctorum seriebusque tribus longitudinaHbus quadruplice

instructis, tibiis anticis tridentatis et sat minute serratis :

^ , mandibulis prominentibus, capite fortiter punctato, prothorace

hand late marginato, lateribus antice modice arcuatis ; forcipis lobo

dextro anguste lanceolato, baud distorto, sinistro brevi, basi vix

dentato.

Long. 10'5-12 mm. Lat. max. 6-6"5 mm.
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Hal. German E. Africa : Masailand, Kilimanjaro.

In the British Museum.
P. nitidus is another species very difficult to distinguish

from P. Beccarii, but the puncturation is a little finer and

the surface therefore rather more shining. The form also

appears to be a trifle more elongate. In the male the pro-

thorax is a little less dilated, the sides rather more rounded

in front and less divergent behind. The examination of

the genitalia, however, is tlie only means of discrimina-

tion which I have found really conclusive. To facilitate

comparison I give here a short description of this part in

the male of P. Beccarii, Har., of which by Dr. Gestro's

kindness I have been able to examine the original

specimens :

—

Forcipis lobo dextro longo, paulo contorto, apice lanceolate, basi

paulo inflate, lobo sinistro sat brevi, basi fortiter dentato.

Phaeochrous mashunus, sp. n.

P. madagascariensis, Pering. (nee Westw.), Trans. S. Afr.

Phil. Soc, 1900, p. 497.

Nigro-piceus, parum nitidus, ore, pedibus, corporeque subtus

ferrugineis
;
prothorace sat distincte irregulariter punctato ; elytris

punctorum seriebus tribus longitudinalibus quadruplice instructis,

interstitiis creberrime confuse punctatis, tibiis anticis tridentatis et

sat minute serratis :

^, mandibulis antice prominentissimis, subtruneatis, capite

sat leviter punctato, prothorace sat late marginato ; forcipis lobo

dextro breviter lanceolato, acutissimo, sinistro latissimo, basi minute

dentato.

Long. ll-5-12'5 mm. Lat. max. G-6-5 mm.

Hal). Mashonaland : Salisbury {G. A. K. Marshall);

Nyasaland (Thelwall).

Mr. Peringuey has described this under the name of

P. madagascariensis, but although very like that (and all

the species of Phaeochrous are extraordinarily alike) it still

more closely resembles P. Beccarii, Har. It is a little

smaller than the Madagascan species, and the puncturation

is less fine and regular. From P. Beccarii it is distin-

guishable by the less distinct quadruple rows of punctures

upon the elytra, which are a little more shining in the

male. The mandibles in that sex are also more
prom.inent and more quadrate externally.
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Phaeochrous ampins, sp. n.

Ferrugineus, latus, sat nitidus, capite fortiter, prothorace distincte,

punctatis, elytris crebre et toto irregulariter punctatis, absque lineis

longitudinalibiis distinctis

:

$ , mandibulis baud proniinentissimis, tibiis anticis distincte tri-

dentatis ; forcipis lobis duobus productis, dextro acuto, sinistro

obtuso.

Long. 10-12 mm. Lat. max. 5'5-6*5 mm.

Hah. Cameroons : Mimdame (E. Eohdc). In the

British Museum and German Entomological National

Museum.

This is closely related to P. gamhiensis, Westw., but

both sexes are more shining, more strongly punctured on

the head and thorax, and without smooth longitudinal

lines upon the elytra. The male is a little broader, and

the front tibiae, which in P. gamhiensis have only two

front teeth, are distinctly tridentate.

Phaeochrous cameruncnsis, sp. n.

Piceus, vel rufo-piceus, fere nitidus, capite prothoraceque ubique

leviter punctatis ; elytris fortiter irregulariter punctatis, lineis

distinctis longitudinalibus, antice elevatis :

^, mandibulis proniinentissimis, tibiis anticis acute bidentatis;

forcipis lobe dextro longo, contorto, apice acutissimo, uncinate, lobo

sinistro brevissimo, lato.

Long. 10-12 mm. Lat. max. .5-6 mm.

Hah. Cameroons : Mundame (A'. Rohde).

In the British Museum and the German Entomological

National Museum.
It is rather darker-coloured and less broad than the

previous species, with the head less punctured and the

elytra more coarsely punctured, with distinct longitudinal

lines, which are slightly elevated in front. It is exceedingly

like P. masJiunus, but a little less shining, less coarsely

punctured, and the front tibia of the male has only two
sharp teeth, as in P. gamhiensis, Westw.

Phaeochrous thomensis, sp. n.

Rufus, capitis vertice elytrisque piceis, sat nitidus ; capite pro-

tlioraceque parce punctatis, elytris sat crebre punctatis, lineis

longitudinalibus modice distinctis :

(J J
mandibulis prominentibus, subcircularibus ; tibiis anticis
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distincte S-dentatis ; forcipis lobis longitudine subaequalibus, dextro

lanceolate, basi paulo iiiHato, sinistro obtuso.

Long. 10-11 mm. Lab. max. 6 mm.

Hah. W. Africa : St. Thome I., Vista Alegre (Z. Fea,

Oct. 1900). In the British and Genoa Museums.

This is another rather bright and shining species close

to P. ampins, but less broad, with darker and less finely

and uniformly punctured elytra.

Hyhochaetodus, gen. no v.

Corpus breviter ovatum, convexum. Oculi baud prominentes, de

supra visi vix perspicui. Clypeus semicircularis, fere ut latus quam
caput. Labrum breve, porrectum, transversum. Mandibulae

porrectae, falciforraae, extns obtuse angulatae, apicibus acutis.

Antennae breves, sat crassae. Protborax lateribus arcuatus. Scu-

tellum minutum, vix perspicum. Corpus subtus grosse striolatum.

Pedes baud longi. Tibiae anticae 3-dentatae, supra serratae.

Hyhochaetodns obscnrns, sp. n.

Niger vel piceus, capite pronotoque obscure cupreis, bis grosse sat

crebre punctatis, pronoti medio leviter sulcato, ante marginem

posticam late et prot'unde triangulariter impresso, lateribus regulariter

arcuatis, angulis anticis acutis, posticis obsoletis, singulo elytro

carinis angustis circa 13 praebentibus, 4°, 7°, 10° et 13° paulo magis

elevatis, integris, reliquis plus minusve interruptis, tibiis anticis

acute B-dentatis, supra serratis.

Long. 8 mm. Lat. max. 4 mm.

Hah, Peru: Vilcanota.

Two specimens were contained in the Berlin Entomo-
logical Museum, one of which has been presented to the

British Museum.
The genus is a well-marked one allied to Chaetodiis, but

more ovate and not setose. The scutellum is much re-

duced and covered by the pronotutu when the latter is

not drawn forward. The mandibles are large and very

acute, and when the tips meet a gap is left between

mandibles and labruui. The pronotum is very strongly

punctured and has a deep pit just before the base. The
elytra are opaque and closely carinate, each third carina

being very slightly more regular and pronounced than

those interveninof.
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^nh-ia.m\\j.—TROGINAE.

I have said above that the only genus with any close

relationship to the well-known and widespread genus
Trox is Cryptogcnius, known only b}^ a single rare species.

That species, C. micrsianus, Westw., inhabits Colombia.
A second species is here described which has been found
in Brazil.

Cnjptogenius Fryi, sp. n.

Fusco-brunneus, hand nitidus, angustus, sat depressus, midique

grosse sat parce setosus ; capite rugoso
;
prothorace crebre punctato,

lateribus valde rotundatis, serratis, post medium abrupte inflexis,

angulis posticis acutis, baseos medio obtuse angulato, elytris longi-

tudinaliter strigose vermiculato, tuberculis paucis seriatim instructis,

carina acuta integra laterali aliaque interna vestigiali antica, lateribus

obsolete serratis
;
pedibus sat longis, femoribus anticis subtus fortiter

mucronatis, tibiis omnibus serratis.

Long. 7'5 mm. Lat. max. 4 mm.

Hah. Bkazil : Petropolis.

A single specimen was found in October 1851, by the

late Alexander Fry.

This species has nearly the same size and shape as

C. miersicmns, but is a little shorter relatively, not so dark
in colour (which may be only individual), and more finely

and closely sculptured. There is a slight coppery lustre

upon the femora and the front margin of the prothorax.

The most remai'kable feature is the very strong hooked
tooth situated at the middle of the lower edge of the front

femur and pointing outwards. The pronotum is very

coarsely and closely punctured, and has not tiie strong

oblique carinae of C miersianiis, and the elytra are entirely

covered with fine irregularly broken up longitudinal

striations.

It will perhaps not be out of place to record here that

Trox trisulcatics, Curtis (Chili), of which the type is in the
British Museum, is the very common and widespread
species T. scaler, L.

^nh-^amWy.—IDIOSTOMINAE.

I formed this sub-family in 1904 for a single new genus
of which two species were described, both inhabitants of
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Southern Patagonia. It appears that this curious group
of beetles ranges over a much larger area of South
America and perhaps contains many species. Two or

three have been already described and placed in different

genera of Dynastinae, a group to which, as I pointed out,

they have a superficial resemblance. It will be useful to

bring together the references, which are as follows

—

Genus Idiostoma, Arrow, Trans. Ent. Soc, Lond., 1904,

p. 740.

Landhechi, Phil. {Orydes), Stett. Ent. Zeit., 1878, p. 309,

PL II, fig. 2 ; Anal. Univ. Santiago, 1887. Chili.

syn. Faulscni, Fairm. (Phyllognathus), Bull. Soc. Ent.

France, 1885, p. 189.

Medon, Arrow, I.e. p. 741. Patagonia.

rufum, Arrow, /. e. S.W. Patagonia.

simplicifi'ons, Fairm. (Phyllognathus), I. c. Peru.

The two species of Fairmaire are very inadequately

described, but M. Germain has stated that /. Paulseni.

Fairm., and /. Landhechi, Phil., are identical, and that they

belong to a new genus of Orphnidac. I have not seen

M. Germain's paper, owing to the Chilian periodical not

reaching this country, but my friend Dr. Ohaus has kindly

given me this inforniation and has also sent me for com-
parison with our specimens an example of /. Landbecki

found by himself at San Isidro, Chili. It closely resembles

/. rufum, but is rather more elongate and much less

strongly punctured, while the maxillae have distinct inner

and outer lobes, the inner one very short and both fleshy

and unarmed.

Sub-family.—ACLOPINAE.
Only two genera of this peculiar group are known,

Aclopus, containing two South American species, and

Phaenognatha, containing one species from North Australia,

to which Dr. Heller has recently added another from

Argentina. This is not very similar superficially, but is

so close in all essential points that, although a genus

might well have been made for it, there is no incongruity

in the course which Dr. Heller has preferred, while the in-

teresting geographical distribution of these forms, supply-

ing another instance of the special relationship of the

Australian to the South American fauna, is emphasized.
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In the British Museum there is a specimen of another

Argentine species, not in sufficiently good condition for

description, and a careful examination of all the Australian

examples of Pkaenognatha I have been able to bring

together has led me to distinguish six species, all of which
are now represented in the National collection. The
species of Aclopus are still more numerous, but specimens
in good condition are rare. I have described only one

new species.

In comparing the mouth parts of P. Jenseni with those

of P. Erichsoni, Hope, Dr. Heller has relied upon West-
wood's figures, which are not in every particular accurate.

The last joint of the maxillary palpus is not shorter than
the preceding joint, but distinctly longer, as it is in

P. Jenseni. The Phaenognatha from Rockhampton
examined by Dr. Heller is not Hope's species but

P. aeqiiistriata, one of the forms here described.

The body is rather soft and plastic in these beetles, and
owing to their rarity it is difficult to determine what
features are most constant and significant from the

systematic point of view. The genitalia are little chitinized

and of very simple form, affording no assistance in the

discrimination of the species. I have already mentioned
that males only have so far been found, and so few of these

exist in European collections that no satisfactory system-

atic study is yet possible. It is to be hoped that closer

investigations by collectors will soon enable the present

rather tentative survey to be superseded.

The following short diagnosis of the typical species is

drawn from the type specimen in the Oxford Museum.

Phaenognatha Urichsoni, Hope.

Trans. Ent. Soc, Vol. IV, 1845, p. 113, PI. VI, fig. 5.

Testaceo-rufa, elytris, margine antico excepto, nigris ; corpus sat

latum, clypeo projie raarginem anticum cornu recurvato apice

acuminato armato, pi'othorace lato, elytris sat bre^^.bus, postice valde

attenuatis, profimde geminato-striatis, striis punctatis, interstitiis

alternis latis, irregulariter punctatis, apicibus intiis subangulatis,

tarsis posticis longissimis, unguibus minutis.

Long. 15 mm. Lat. max. 8-9 mm.

Hah. North Australia : Port Essington.

TRANS. ENT. SOC. LOND. 1909.—PART IV. (DEC.) L L
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There is a second specimen of this species in the British

Museum, taken by the ornithologist, Gould, at the same
time as the Oxford example.

Phaenognatha angusta, sp. n.

Testaceo-rufa, elytiorum diraidio posteriore nigro ; corpus sat

angustum, fulvo-hirtum, clypei medio cornu biciispidato armato,

protliorace qiiam elytris paulo latiori, antice late fossato et fulvo-

hirto, elytris sat longis, valde attenuatis, dorso profunde geminato-

striatis, striis punctatis interstitiis alternis latis, irregulariter

punctatis, tarsis posticis longissimis, subtus sat dense liirsutis,

unguibus minutis.

Long. 14'5-16 mm. Lat. max. 8 mm.

Hah. N. Queensland.

This species has been confused with P. Erichsoni in the

British Museum and other collections. It differs from it

in the following particulars. It is narrower in shape, and
the black patch is restricted to the hinder half of the

elytj'a. The cephalic horn is placed at a distance fiom the

margin of the clypeus, and is narrow, parallel-sided and
two-cusped at the end.

Phaenognatha tristis, sp. n.

Nigra, nitida, corpore paulo elongato, subtus dense falvo-liirto,

clypeo prope marginem anticum cornu recurvato, sat lato, apice

acuminato, armato
;
prothorace lato, antice late retuso et fulvo-

hirsuto ; elytris postice valde attenuatis, profunde geminato-striatis,

interstitiis alternis latis, omnino irregulariter crebre punctatis

;

tarsis posticis longissimis, sat dense fulvo-pubescentibus, pilis

decurabentibus, unguibus minutissimis.

Long. 17-19 mm. Lat. max. 9-10 mm.

Hah. N. Queensland : Mein.

This is the largest species I have seen of the genus.

In addition to its size and dark colour, it differs from

P. Erichsoni, which it most resembles, by its elytra being

more produced behind. The hind tarsi are very long and

thickly hairy. As in P. Erichsoni, the cephalic horn is

produced to a point and the elytral striae are very distinctly

paired, with the intervening spaces broad and strongly

punctured.
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Phaenognatha aeqidstriata, sp. n.

Testaceo-rufa, elytrorum apicibus nigris, corpore sat lato, subtus

fulvo-hirto; clypei medio cornii brevi, apice trnncato aut bicuspi-

dato, armato
;
prothorace latissimo, antice leviter fere semicircula-

riter depres?o et fulvo-hirsuto ; elytris sat latis, postice modice

attenuatis, profunde punctato-striatis, interstitiis fere aequalibus,

subsuturali et hnmerali irregulariter puuctatis ; tarsis posticis

longissimis, articulis lunge erecte setosis, iinguibus minutis.

Long. 15-16 mm. Lat. max. 8-9 mm.

Hob. Queensland. (Simson.)

A small specimen of tins species in Herr Felsche's

collection is from Rockhampton and another from Mackay.
This species has almost the same shape as P. Urichsoni,

and the coloration of P. aoigiosta. The cephalic horn is

very short, tapering but not acuminate, and placed at a

distance from the clypeal margin. The pubescent depres-

sion at the front of the pronotum is very slight, not wide,

and its hind margin is not sharply defined. The elytra

are rather broad, the striae nearly equidistant and the

subsutural and humeral interstices irregularly, but not

very strongly, punctured, and the intervening interstices

not or scarcely punctured. The hind tarsi are very long,

each joint having at its extremity a circlet of long out-

standing bristles, and the claws are not quite as small as

in P. angusta and Ericlisoni.

Phaenognatha scutellata, sp. n.

Rufo-castanea, scutello fere nigro elytrisque testaceis, apicibus

vage infuscatis, capite corporeque subtus sat longe fulvo-hirtis

;

capite omnino rugoso, lato, oculis parvis, sat distantibus, clypeo

prominente, cornu a margine remoto, brevi, angusto
;
prothorace

quam elytris vix latiore, lateribus irregulariter punctate, medio fere

laevi, antice paulo retuso et pubescente ; elytris profunde striatis,

striis vage punctatis, interstitiis aequalibus, subsuturali et humerali

irregulariter punctatis ; tarsis posticis quam tibiis duplo longioribus,

articulis extremitate setis longis instructis, unguibus gracilibus,

longitudine vix ad articuli ultimi dimidium aequalibus.

Long. 10-1 1-5 mm. Lat. max. 5'5-6'5 mm.

Hal. Queensland.

The type specimen has been kindly presented to the
National Collection by Mr. B. G. Nevinson, who has a

LL 2
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second example. It is a small species, similarly coloured

to P. Erichsoni, but the scutellum is black, and the black

apical patches of the elytra fade quite gradually in front.

The horn upon the head is slender and distant from the

front of the clypeus. The labrum is very prominent but

not pointed, and the mandibles are rounded at the sides.

The elytra are moderately broad at the shoulders and

taper to the extremities. They are marked with deep and

almost equidistant striae, and the subsutural and humeral

intervals are slightly punctured. The hind tarsi are twice

as long as the tibiae, the joints are circled with long,

stiff, outstanding bristles, and the claws are moderately

long but less than half the length of the claw-joint.

FJiaenognatha pusilla, sp. n.

Nigra, vel piceo-nigra, supra nitida, capite corporeque subtus

longe baud dense fulvo-hirtis ; capite lato, oculis parvis, sat distanti-

biis, clypeo prominente, granuloso, cornu postico, brevi, acuminato,

a margine remoto
;

protborace quam elytris vix latiore, undique

irregulariter punctato, antice paulo retuso et dense pubescente;

elytris profunde striatis, interstitiis subsuturali et humeiali punctis

nonnullis instructis ; tarsis posticis quam tibiis duplo longioribus,

articulis extremitate setis longissimis instructis, unguibus sat longis,

gracilibus, longitudine ad articuli ultimi dimidium aequalibus.

Long. 8"5-10 ram. Lat. max. 5-6 mm.

Hal. N. Australia : Alexandria ( W. Stalker).

Two specimens have been presented to the Museum by

Sir William Ingram.

It is a uniformly dark species. The eyes are rather

small and distant and the cephalic horn is short and sharp

and situated considerably behind the front margin of the

clypeus. The labram is narrow, rounded at the apex and

not tapering, and the mandibles are uniformly curved

externally and not sinuated. The anterior depression of

the pronotum is divided in the middle by a slight longi-

tudinal carina and the elytra are not long, moderately

convex and deeply striated, the striae very coarsely but

indistinctly punctured and the interstices smooth except

the subsutural and humeral ones, which bear a few

irregular punctures. The middle and hind tarsi are about

twice the length of the tibiae, the claws are moderately

long (more than half the length of the claw-joint), and the
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tarsal joints have each a circlet of outstanding bristles at

the extremity, each bristle as long as the joint.

Aclop2is rohustiis, sp. n.

Niger vel nigro-piceus, elongatus, robustus, femoribus tibiisque

crassis, tarsis modice gracilibus ; capite parvo, vertice late arciiatim

impresso et confuse punctato, clypeo fere quadrato, grossissime

punctato, labro sat lato, margine incrassato
;
prothorace baud longo,

sat parce punctato ; clytris convexis, fort iter crebre punctatis, postice

attenuatis, lateribus arcuatis, costa suturali crassa ; tibiis brevibus,

anticis fortiter bidentatis, posterioribus dilatatis, tarsis sat longis,

setis baud erectis.

Long. 10-11 '5 mm. Lat. max. 4-5 mm.

Hah. Rio de Janeiro: Cantagallo; Bahia.

One specimen in the British Museum was taken by the

late Mr. A. Fry at Cantagallo, and Herr Felsche possesses

two examples from Bahia.

It is a large, strongly-built species, and distinguished,

in addition to its colour, by its short and flattened posterior

tibiae and not excessively long tarsi. The elytra are more
strongly punctured, more rounded at the sides and more
tapered behind than in A. hrunneus, Er., the clypeus is

larger and rather rectangular, with a broad thickened

margin, and the labrum is broad and has a similarly

thickened anterior margin.
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XVI. TvM remarhable forms of Mantid oothecae. By
R Shelford, M.A., F.L.S., F.Z.S.

[Read October 20th, 1909.]

Plate XVII.

In a miscellaneous collection of insects formed by the late

Mr. F. P. Pascoe and recently presented to the Hope De-
partment, Oxford University Museum, by Miss Pascoe, was
found a box containing five Mantid oothecae from Delagoa
Bay. These specimens, together with an ootheca found

at Charaicuros, Peruvian Andes, by the late Edward
Bartlett and now in the Oxford Museum,* are so unlike

the usual type of Mantid egg-case, that descriptions and
figures of them will not be without interest.

The East African specimens, which vary considerably in

size (30 mm.—15 mm. in length x 14 mm.—12 mm. in

diameter), are semi-transparent, bladder-like structures,

elongate-oval to almost spherical in shape and straw-yellow

in colour. Each is attached by a slender ring of parch-

ment-like consistency to the twig of a plant. The sub-

stance forming the walls of an ootheca also resembles very

thin parchment and is in direct continuity with the

attaching ring ; its surface is seen to be finely reticulated,

an appearance that is due to the inclusion of air-bubbles

in this dried and hardened secretion of the thecogenous

glands. The oothecae are firmly attached and stand out

from the twigs at varying angles. Along the middle line

on the upper surface of the ootheca there runs a well-

defined ridge. This ridge is made up of a double series

of empty cells, 70 to 40 in number, open at the top but
closed at the bottom, so that they do not communicate
with the interior of the ootheca. The outer walls of these

cells are higher than the inner walls, the ridge, consequently,

when viewed from above, appears to be grooved ; the inner

cell- walls of one series interdigitate with the inner cell-

walls of the other series in a perfectly regular and sym-
* The South American specimen bears the label "

(^, $ and
nest," but I have not been able to find the insects in the Hope
collection of Mantidae.
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metrical way. When an ootheca is cut open a septum will

be seen dividing the oothecal cavity almost completely

into a right and left half; it extends inwards from
immediately below the ridge on the upper surface of the

oothecal wall towards the opposite wall, which, however,

it does not reach. The septum is a homogeneous vesicular

membrane of no great thickness but quite opaque ; its free

border is irregular in outline. The eggs are placed in 15

to 20 rows on either side of the septum with their long

axis at right angles to it and with the heads of the

embryoes directed outwards; they form two compact
masses which do not cover the whole of the septum but

only about a third of its surface, extending from the free

border towards the line of attachment. In one of the

larger oothecae there are 136 eggs situated on one side of

the septum and apparently an almost equal number are to

be found on the other side. There is no information

accompanying the specimens, so that it is not possible to

say if they were made by a single or by more than one

individual.

The South American specimen is rather different in

appearance from the Delagoa Bay examples, though it is

built on essentially the same plan. It is almost a perfect

sphere, 15 mm. in diameter, hollow, dark green in colour

and semi-transparent ; its walls are quite smooth with the

exception of inconspicuous reticulations, and there is no

ridge as in the African specimens. The ootheca is borne

on a slender tubular stalk, and no doubt this was originally

attached to a twig, but it has been cut by the collector so

that the method of attachment cannot be determined now.

In the centre of this hollow sphere is an imperfectly

spherical mass of densely vesicular material like dried foam

in appearance. About 80 eggs are embedded in this mass,

they are set close together with the anterior pole directed

outwards and their arrangement is, roughly speaking,

radiate. This central ego^-mass is attached to the outer

wall of the ootheca by a thin septum which mcompletely

divides the ootheca into two halves ; the line of attach-

ment of this septum corresjjonds to that of the septum in

the East African oothecae and undoubtedly the two

structures are homologous. A few fragile strands of dried

foam help to moor the central egg-mass to the surrounding

wall of the ootheca.

The accompanying diagrammatic figures of transverse
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sections through the two oothecae, together with the
photographs, should make clear anything that is at all

obscure in the foregoing description.

These two forms of Mantid oothecae differ radically from
all those that have previously been described on account
of their hollow nature, whereby the enclosed mass of eggs

Fig. 1.—Diagrammatic transverse Fig. 2.—Diagrammatic transverse

section of the ootheca from section of the ootheca from
Delagoa Bay. the Andes.

Fig. 3.—Portion of the grooved ridge of the Delagoa Bay
ootheca viewed from above.

is surrounded by an empty air-space. Thanks to the

admirable researches of Giardina * we are acquainted with

the structure and method of formation of the ootheca of

the European Mantis, 31. rdigiosa. In this species—and
it is probable that in nearly all the Mantinac the structure

of the ootheca is essentially similar—the eggs are enclosed

in a double series of thin-walled cells ; the cells, except a

few at the anterior and posterior ends of the ootheca, are

practically divided into an internal and an external half

;

the former contain the eggs, the latter are empty and
together form a thick spongy layer protecting the inner

core of eggs. Each egg-cell communicates with the

exterior by a narrow passage, opening on the upper surface

* Natural. Siciliano (N.S.), Anno II, and Giorn. Soc. Sci.Nat.Econ.
Palermo, XXII (1899).
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of the ootheca, which here presents a double series of

imbricating scales ; these scales are in reality the free ends

of the lamellae which form the walls of the egg-cells and
between them lie the passages to the interior of the egg-

cells. The young larvae, when ready to emerge, have

merely to push their way along the " canali di uscita," as

Giardina terms them, in order to gain access to the outer

world. This is a very bald description of an extremely

complicated structure, but it suffices for my present purpose,

and readers anxious for further details must consult

Giardina's two memoirs. The nests of species of Ameles

are described by the same authority ; they chiefly differ

from that of Mantis rcligiosa by the presence of a grooved

ridge apparently very like that in the East African

oothecae here described ; at the bottom of the ridge occurs

the double row of the openings of the " canali di uscita."

The ridge, in fact, is strictly homologous with the double

row of imbricating scales in the nest of Mantis and is

formed by the free ends of the lamellae composing the

walls of the egg-cells. I will return to this point later.

The ootheca of Gongyhis gongylodcs (sub-fam. Empusinac)
has been described in some detail by Captain C. E.

Williams in the Transactions of this Society for 1904,

pp. 129-131, and I need not allude further to this excel-

lent piece of work beyond remarking that the egg-cells

are not protected by a surrounding spongy layer of empty
cells but by a layer of hardened foam only | in. thick ; the

young larva " softens the end of the cell in which it lies,

and this falls outwards as a small disc hanging by a silk

thread," and the larva is now free to walk out of its

prison. The ootheca of Hymenopus hicornis (sub-fam.

Harpaginac) is very like that of Gongylus and the emerg-

ence of the larvae is effected in the same manner.

Turning now to tlie Blattidae, which are more nearly

related to the Mantidae than is any other family of the

Orthoptera,* we find that the ootheca of a species such as

Blatta orientalis is a chitinous capsule in which the eggs

are tightly packed ; when the larvae are ready to emerge
either by their movements or perhaps by the action of a

cephalic ampulla (cf. Mile. Pavlova, Zool. Anz., 1895, p. 7)

* Handlirscli (Die fossilen Insekten, p. 1290) regards the Blattidae

and the Mantidae as orders of the sub-class Blattaeformia, and the

Acrid iidae + Locustidae + Gryllidae, the Phasmidae and the Der-

maptera as orders of the sub-class Orthopteroidea.
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the sides of the capsule are forced apart and the larvae are

liberated.

But the larvae of the Mantidae that formed the remark-

able oothecae described in this paper, when they throw off

their egg membranes are in very different case, for they

find themselves in a relatively vast and empty space, the

walls of which are both tough and smooth. They can

find no iwint d\i^23ui vihence they can exert pressure on

the ootbecal wall, and it is difficult to see how with their

tender mandibles they can gnaw their way through this

resistant tissue. At one time I was inclined to believe

that the ridge on the East African oothecae was a line of

dehiscence and marked, so to speak, the line of least resist-

ance in the structure. But this is not so, the ridge is the

toughest part of all, and even if it was a line of dehiscence,

where is this line in the South American specimen ? For

the release of the larvae, then, either the bladder-like

oothecae must crack open at the propitious moment, or, as

appears more probable, the larvae are provided with some
special organ that enables them to pierce or rasp a way
through the walls of their prisons.

The grooved ridge on the East African ootheca deserves

another word of notice. Superficially it resembles the

grooved ridge on the ootheca of Ameles and might be

regarded as formed in a similar way. But this cannot be

so. The ridge of the ootheca of Ameles is the product

of the free ends of the lamellae forming the walls of

the egg-cells ; as each cell is made and eacli egg laid a

portion of the ridge is formed and its construction pro-

ceeds pari passu with the growth in size of the ootheca.

It is plain, therefore, that each element or division of

the ridge is in direct relation with an egg and egg-cell.

The ridge in the African oothecae is, as stated, made up
of a double series of compartments, but these compart-

ments bear no relation to the internal structure of the

ootheca. The septum is homogeneous and shows no trace

of the segmental arrangement characteristic of the internal

structure of the ootheca of other Mantidae. Moreover, the

eggs not only lie at right angles to the direction of the

ridge, instead of in the same plane as in Ameles, but are

also much more numerous than the oonipartments of the

ridge, and the number of rows in which they are arranged

is less than the number of compartments. It seems, then,

almost certain that this grooved ridge is functionless as
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regards the emergence of the larvae, so that if it is the

morphological equivalent of the grooved ridge in Ameles
ootheca and of the imbricating scales of Mantis oothecae

—

and I am by no means convinced that this is the case—it is

certainly not the physiological equivalent of those struc-

tures. The sequence of events in the construction of the

African oothecae can, in the absence of direct observations,

only be guessed at. The first part to be formed is evi-

dently the attaching ring, then on this is built in a semi-

circular sweep the grooved ridge, to Avhich is fixed the

septum with the eggs ; the final stage in the process is

probably the formation of the thin enveloping wall. Such
may or may not be the sequence of events—an hour's

observation of the living insect at work can upset the

most closely-reasoned theory formed in the museum or

laboratory. It is noteworthy that neither in the African

nor South American oothecae are the eggs enclosed in

separate cells.

Bilateral symmetry, which is so marked a characteristic

of all Mantid oothecae, is clearly distinguishable in the

African egg-cases here described, but is scarcely to be dis-

tinguished in the South American specimen owing to its

spherical shape and to the radiate arrangement of the

eggs ; the position of the septum is the only feature that

remains to show that this ootheca is derived from a

bilaterally symmetrical form,

A much reduced figure of an ootheca from the Egyptian
Sudan, closely resembling those described above from
Delagoa Bay, is figured on Plate II of SitzB. Kais. Akad.
Wiss. math, naturw. Klasse cxvi, Abt. 1 (1907); it was
taken at Gondokoro by Dr. Fr. Werner. There is no

mention of it in the text.

Explanation of Plate XVII.

[t^ee Explanation faci-ny the Plate.]

Dec. 31, 1909.





Explanation of Plate A.

Variation in clasps of Plebeius argus (aegon). Ends of clasps

X 60 diams.

Figs. 1 and 2. Right and left clasps of a specimen from Bejar, Spain.

„ 3 ,, 4. Right and left clasps of a specimen from Canales,

Spain.

„ 5 „ 6. Right and left clasps of a specimen from Digne,

France.

„ 7 „ 8. Right and left clasps of a specimen from Claremont,

England.

„ 9 ,, 10. Right and left clasps of a specimen from Kent (?),

England.

„ 11. One clasp from a Japanese specimen.

„ 12. One clasp from a Japanese specimen (micrargus).

,, 13. One clasp from an English specimen.

„ 14. One clasp from an English specimen (Kent ?).

„ 15. One clasp from an English specimen (Kent 1)
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Photo. A. E. Clark C. Ilcnisihel.

PLEBEIUS ARGUS: VARIATION IN CLASPS.







Explanation of Plate B.

Ancillary appendages of species of Plebeius to illustrate relation-

ships of P. argus {aegon). (See Proc. p. xvii.)

Fig. 1. Dorsum of P. argus, x 30.

2. „ „ P. argyrognomon, x 30.

3. End of clasp of P. argi/rognomon, x 100.

4. ,, „ P. sci(dderi, x 60.

5. Dorsum X 20
j ^f P. r«iito,is.

6. End of clasp, x 60 j

7. Dorsum X 20
| ^f p. /, arcana.

H. End of clasp, x 60 /
^

9. Dorsum, X 20
| ^f p f,,res.

10. End of clasp, x 60 .(

^

11 Dorsum X 20
} oi P. haberhanen.

12. End of clasp, x 60 J

13. Dorsum, X 20
| ^f p. .iem-*i.

14. End of clasp, x 60 j

N.B.^—Note, in comparing, the greater enlargement of Fig. 3, to

show the fine teeth, and that Figs. 1 and 2 are enlarged one and a

half times more than Figs. 5, 7, 9, 11, and 13.

Plebeius deobis and eversmanni are very similar to P. argyrognomon.

P. scudderi, melissa, and zephyrus (lycidas) have dorsa something

like that of P. argus, but ends of clasps similar to those of the

P. argyrognomon group.

I have not met with any species with ends of clasps more definitely

intermediate between those of P. argus and P. argyrognomon than

those here figured.

All these species (with very various macroscopic characters) are

rather intermediate between P. argus and P. argyrognomon than out-

side them. This is what makes it difficult to believe that the

general similarity of those two species shows close relationship and is

not ratlier due to approach from similar environment or otlier cause.

Except P. lycidas they are the only European species of the genus,

the only generally distributed species.

Plebeius acmon and some others are apparently outside the

limits marked by P. argus and P. argyrognomon, and there are,

I need hardly say, a few species I have not had an opportunity of

examining.
X . A. U.
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Photo, F. N. Clark.

ANCILLARY APPENDAGES OF PLEBEII.







Explanation of Plate C.

To illustrate colour differences in pupae of P. brassicae exposed to

different temperatures at period of pupation (see Proceedings, p. Iviii).

All the P. brassicae were affected like those photographed. Pupae

of P. rapae treated in the same way showed similar effects, but with

decided exceptions.

3 upper figures at normal temperature.

3 lower figures at 86°.

Twice natural size.
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Photo, H. Main.

EFFECT OF TEMPERATURE ON PIERIS BRASSICAE

AT PUPATION.







Explanation of Plate D.

Plume-scales op Pierinae.

Fig. L Belenois thysa—/, fimbriae; I, lamina; a, footstalk;

d, disc.

2. EUCHLOE cakdamines.

3. Mylothris agathina.

4. Ganoris rapae.

In these figures, magnified about 480 diameters, an attempt is

made to represent in each case the characteristic sculpturing of

the chitinous scale.

Noticeable points in Belenois thysa are (1) the bend in the foot-

stalk, which as it leaves the lamina is directed first upwards and

then downwards, and (2) the large comparative size and opacity of

the accessory disc.

In EucMoe cardanvines may be observed (1) the comparative

bluntness of the apex, (2) the longitudinal ribbing of the lamina in

relation with the fimbriae, and (3) the small size of the accessory

disc.

The figure of the scale of Mylothris ngathina shows the chitinous

network of the lamina, and other remarkable features characteristic

of the African Mylothris.

In Ganoris rapae should be noted the elegant contour of the scale,

its elaborate and regular sculpturing, and the opacity arising from

the accumulation of small granules near the apex.
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Explanation of Plate E.

Plume-scales of Pierinab.

Fig. 1. Teracolus phlegyas.

2. „ chrysonome.

3. „ eris.

4. Ptychopteryx (Eronia)

LUCASII.

5. Nepheronia phocaea.

Fig. 6. Leuceronia pharis.

7. Eronia cleodora.

8. Edchloe eupheno.

9. Daptonura lycimnia.

10. pinacopteryx liliana.

The scales represented in this plate are drawn only in outline, and

are magnified about 260 diameters.

Tlie figures show the large size of the disc in the purple-tipjied

and protomedia groups of Teracolus ; the curiously attenuated scent-

scale of T. eris; the differences characterising the three kinds of

"Eronia"; the remarkable and unique scale of ''Ptychopteryx"

(or "J5ro?im") lucasii; the peculiar hair-like plumule of Euchloe

eupheno ; the still more hair-like scent scales of Daptonura ; and

the flask-shaped lamina with large oval or figure-of-eiglit-shaped

disc found in Pinacopteryx liliana.
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Explanation of Plate F.

Plume-scales op Pierinae.

Fig. 1. Belenois gidica. Fig. 8. Mylothris lypera.

2. Pereute swainsonil 9. Lbptophobia aripa.

3. Euterpe tereas. 10. Nychitona dione.

4. Catasticta plisa. 11. Tachyris placidia (fore-

5. Delias pandemia. wing).

6. PlERIS PHALOE. 12. TaCHYRIS PLACIDIA (llind-

7. ,, PYLOTis. wing).

The figures in this, as in the preceding plate, are drawn only in

outline, and are magnified about 260 diameters.

They illustrate the remarkable scent-scale, unique in its genus, of

Belenois gidica ; the extreme breadth in proportion to length found

in the scent-scales of many species of Catasticta ; the great difference

in respect of these structures between the genera Pereute and Euterpe
;

the resemblance in lamina and difference in disc between Delias and

a section of " Pieris " or Perrhybris ; the likeness between another

section of ^^ Pieris" and the so-called American Mylothris ; the

wide difference between the latter and the African species related

to M. agathina and M. chloris (compare Plate D, fig. 3). Other

points to be noted are the minute disc of Leptophobia ; the trowel-

like outline of Nychitona ; the relatively enormous accessory disc

characteristic of the scales from the hindwing in species of the

celestina group of Tachyris, and the other remarkable differences

between scales from fore- and hind-wing respectively in T. placidia.
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Explanation of Plate I.

Fig. L Larva of Havianumida daedalns (Fab.), viewed dorsally,

on upperside of leaf of its food-plant, Combretum gidenzii, Sond.

(From specimen preserved in formalin.) Hah. Durban, Natal.

Figs. 2, 2a. Hoplitis phyllocampa, n. sp., ^ and $ . Hah.

Malvern, near Durban, Natal.

Figs. 2b, 2c. Larva of Hoplitis phyllocampa, n. sp., viewed later-

ally, and also "dorsally. (From specimen preserved in formalin.)

Hab. Malvern, near Durban, Natal.

Figs. 2d, 2e. Larva of Hoplitis phyllocampa, n. sp., viewed later-

ally, and also from behind and rather below, on stem of its food-

plant, Combretum guienzii, Sond. (From photographs of living

specimens taken by Mr. J. N. Burn, of Durban.) Hab. Malvern,

near Durban, Natal.

Figs. 3, 3a. Eulophonotus myrmeleou, Feld., (^ and 9 • Hab.

Durban, Natal.

Fig. 3b. Larva of Enlophonotvs myrmdeon., Feld. (From speci-

men preserved in formalin.) Hah. Durban, Natal.
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Explanation of Plate II.

Fif4. 1. Metriorrhynchns aptems, Lea.

2. TelepJiorus tiobilitatus, Er.

.3. ,, kershawi, Lea.

4. Laius armieollis, Lea.

5. Carphurus pravus, Lea.

6. Neocarphurus sobritms, Lea.

7. Helcogaster parallelns, Lea.

8. „ varius, Lea.

9. ,, niger, Lea.

10. ,, tubercidifrons, Lea.

11. ,, mandiceps, Lea.

12. „ T-hiberculatus, Lea.

13. „ lielmsi, Lea.

Head seen from behind.

Head seen from the side.
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Explanation of Plate III.

Fig.

15.

Ifi.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Metrio}-rhynchiis atratus, Fab. Antenna.

^ „ rlnpidius, W. S. Macl. Antennae.

[ „ testaceicollis, Macl.

„ ramosus, Lea.

„ constricticollis, Lea.

„ heterodoxus, Lea.

Pseiidolychus wallacei, Lea.

Trichalus semiatratus, Lea.

„ flabellicornis, Lea.

Antennal rami.

Antennae.

Antenna.

Hetp omustix gagaticeps, Lea.

crassicornis, Lea.

distorhis, Lea.

macleayi, Lea.

laticollis, Lea.

injiatus, Lea.

gagaticeps, Lea.

crassicornis, Lea.

laticollis, Lea.

decipieths. Lea.

distortus, Lea.

Antennal rami.

Antenna.

Terminal joints of antenna.

Joints 3, 4 & 5 of antenna.



Trans. Ent. Soc. Lo?id., iQog, Plate III.

11

It

A . M. Lea del.

AUSTRALIAN AND TASMANIAN MALACODERMIDAE.

^O 3!f 3-t if

C. Hentschel.







Explanation of Plate IV.

Fig.

4L
42.

43.

44.

45.

46.

47.

48.

49.

50.

5L
52.

53.

54.

55.

56.

57.

58.

59.

60.

6L
62.

63.

64.

65.

66.

67.

68.

69.

70.

7L
72.

73.

74.

75.

76.

77.

78.

79.

I
Ileteromastix bicolor, Bub. Terminal joints of antenna.

var. sccn.ndiis, Lea.

flavifrons, Lea.

,, frater, Lea.

j- „ pallipes, Lea.

Lnhis armicoHis, Lea.

,,
cinctus, Redt.

,, conicicwnis, Blackb.

„ major, Blackb.

„ sinus, Lea.

„ 1X11116.118, Lea.

,,
villosiis. Lea.

,,
plagiaticoUis, Fairin.

„ cams, Lea.

„ nidicola. Lea.*

„ alleni, Lea.

,,
scidptus, Lea.

„ orthodoxvs, Lea.

,,
tarsalts, Lea.

„ cavicornis. Lea.

„ cinctus, Redt.

„ cyanocephalus, Lea.

,, rugiceps, Lea.

,,
intermedius, Lea.

,, villosus. Lea.

„ nodicomis, Blackb.

„ planiceps, Leu.

„ nidicola. Lea.

„ orcicornis. Lea.

,,
tarsalis. Lea.

,, cavicornis, Lea.

Hypattalus dispar, Lea.

Jiclcoijaster foveicornis, Lea.

Antenna.

Basal joints of antenna.

Antenna.

Basal joints of antenna.

* The antennae of nodicorHis and cyanocej^halvs look much the

same as this froai certain directions.
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Explanation of Plate V.

Fig.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

9L
92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

Metriorrhynchus ampliatus, Macl. Prothorax

posticalis, Macl. „

basijlavios, Lea. „

constricticollis. Lea. „

triareolatus, Lea. „

costicollis, Lea.
,,

militaris, Lea. „

variipe^inis, Lea. „

heterodoxns. Lea. „

Trichalus insignis, Lea. „

1) irijfithi, Lea. „

Heteromastix temns, Lea. „

Garphiirus pallidipennis, Macl. „

„ marginiventris, Fairm.

„ rhytideres, Lea.

Neocarphurus chlorops, Lea.

Helcogaster incisicollis, Lea.

„ spinicolUs, Lea.

Side view of prothorax.

Prothorax.

Lnciola humilis, Oliv. Apical segments of abdomen.

„ pttclica, Oil.

j- „ platygaster. Lea.

Atypliella hrevis, Lea.

\SeIenurus appendicrdatus, Lea.

Hypattalus mucronatus, Lea.

Carph'x.rns cristatifrons, Fairm.

,, blackburni, Lea.

,,
unchiattis, Lea.

Metriorrhynchus tibialis, Lea.

HeteromastLr distortus, Lea.

Laiits cinctns, Redt.

)> J) )j

Laius alleni, Lea.

„ tarsalis, Lea.

Hypattalus aiistroXis, Fairm.

„ pulcherrimus, Lea.

„ mucronatus, Lea.

„ dentipes. Lea.

Hypattalus dentipes, Lea.

,, distorlipes, Lea.

Caiphurus elegans, Lea.

Elvtrtm.

Hind, tibia.

Front leg.

Front femur.

Front leg seen from below.

Front tarsus.

Hind tibia.

Front femur.

Front leg.

Hind leg.

Hind tibia.

Front tarsus.
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Explanation of Plate VI.

Elytron.

Fio.



Explanation of Plate VI.

Fig.

169. Telephorus imperialis, Redt. Elytron.

160. Metriorrhynchus disconiger, Redt. „

161. „ nigrovittatus, Lea. „

^'
j- „ triareolatibs, Lea. „loo. J

164. „ coristricticollis, Lea. „

165. Helcogaster varius, Lea, „

166. „ tnarginicollis, Lea. „

167. Garphurus atricapilUs, Lea. „

168.
-I , ^ AT 1

V „ elongatus, Macl. „

170. Selenurus tricolor, Lea. Prothorax.

171. Telephorus flavipennis, Macl. „

172. „ imperialis, Redt. ,,

173. ,,
curvipes. Lea. „

174. ^

175

176. y „ nobilitatus, Lea.

177.

178.
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Explanation of Plate VII.

Fig. 1. Polyzosteria pubescens, Tepp., $ .—Apex of abdomen,

dorsal view.

2. Etizosteria patula, Walk., $.—Apex of abdomen, dorsal

view.

3. Platyzosteria melanaria, Er., ^.—Apex of abdomen, a,

dorsal view, b, ventral view.

4. Platyzosteria melanaria, Er., $ .—Apex of abdomen, dorsal

view.

5. Platyzosteria aterrima, Er., ^.—Apex of abdomen, dorsal

view.

6. Platyzosteria aterriina, Er., 9 •—Apex of abdomen, dorsal

view.

7. Platyzosteria ferox, sp. n., ^

.

—Apex of abdomen, a, dorsal

view, b, ventral view.

8. Platyzosteria armata, Tejap., (J
.—Apex of abdomen, dorsal

view.

9. Platyzosteria armata, Tepp., $ .—Apex of abdomen, dorsal

view.

10. Platyzosteria bifida, Sauss., ^ .— Apex of abdomen, dorsal

view.

11. Platyzosteria punctata, Bt., 9 • —Apex of abdomen, dorsal

view.

12. Platyzosteria novae-seelandiae, Bv., ^.—Left tegmen.

13. Platyzosteria variolosa, Bol., (^

.

—Apex of abdomen, dorsal

view.
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Explanation of Plate VIII.

Fig. 14. Platyzosteria atrata, Er., ^J.— Apex of abdomen, dorsal

view.

15. Platyzosteria invisa, Walk., ^

.

—Apex of abdomen, dorsal

view.

16. Platyzosteria iiivisa, Walk., $.—Apex of abdomen, dorsal

view.

17. Platyzosteria pimictata, Br., ^.—Apex of abdomen, «,

dorsal view, h, ventral view.

18. Platyzosteria castanea, Br., (^
.—Apex of abdomen, a, dorsal

view, b, ventral view.

19. Platyzosteria obscura, Tepp., ,^

.

—Apex of abdomen, dorsal

view.

20. Platyzosteria scabriiiscula, Tepp., (^

.

—Apex of abdomen,

dorsal view.

21. Platyzosteria morosa, Shelf., ^.—Apex of abdomen, dorsal

view.

22. Platyzosteria albomarginata, Br., ^ .—Apex of abdomen,

dorsal view.

23. Platyzosteria obscuripes, Tepp., ^ nymj^h.—Apex of abdo-

men, dorsal view.

24. Platyzosteria soror, Br., ^ .—Apex of abdomen, (/, dorsal

view, b, ventral view.

25. Platyzosteria communis, Tepp., (J.—Apex of abdomen, a,

dorsal view, b, ventral view.

26. Platyzosteria semivitta, Walk.

—

a, Apex of abdomen ^
dorsal view, b, ditto ventral view, c, apex of abdomen $
dorsal view, d, maxillary palp i^, e, maxillary palp 5»

/, posterior tibia ^ .

27. Platyzosteria coolgardiensis, Tepp., (J.—Apex of abdomen,

dorsal view.



Trans. Ent. Soc. Land., igog, Plate VIII.

H. Knight del.

AUSTRALIAN BLATTINAE.







Explanation of Plate IX.

Fig. 28. Zonioploca pallida. Shelf., ^

.

—Apex of abdomen, a, dorsal

view, b, ventral view.

29. Platyzosteria aposenudica, sp. n., ?.—Apex of abdomen,

ventral view.

30. Platyzosteria, ritfoterminata. Br., $ .—Apex of abdomen,

dorsal view.

31. Cosmozosteria zonata, Walk., ^

.

—Apex of abdomen, dorsal

view.

32. Cosmozosteria zonata, Walk,, $ .—Apex of abdomen, dorsal

view.

33. Cosmozosteria bicolor, Sauss., $ .—Apex of abdomen,

dorsal view.

34. Anamesia polyzona, Walk., (^

,

—Apex of abdomen, dorsal

view.

35. Anamesia polyzona, Walk., $ .—Apex of abdomen, dorsal

view.

36. Temnelytra undulivitta. Walk., (^.—Apex of abdomen,

dorsal view.

37. Temnelytra truncata, Br., (J.

—

a, 1st and 2nd abdominal

tergites, b, apex of abdomen, dorsal view.

38. Phenacisyna semialata, sp. n., $ .—Left wing.

39. Gynopeltis neavei, sp. n., ^ . —Apex of abdomen, dorsal

view.

40. Posterior tarsus of, a, Polyzosteria Ivubata, b, Cutilia nitida,

c, Blatta orientalis.
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Explanation of Plate X.

Fig. 1. Poecilocoris croesus.

2. Bhynchocoris bicolor.

3a. Alcimocoris marapokensis.

4a. Embolostema unicoloriis.

5. Amissus testaceus.

6. Sanganus jenseni.

7 a. Lembeja crassa.

8a. Philagra flavosparsa.

9. Carcinochelis ornatus.

10a. Tribelocephala gujantea
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Explanation of Plate XL

Fig. 1. Theda paphlagon, Feld., ^ , p. 434.

2. „ adamsi, sp. nov. (^ , p. 432.

3. ,, gibberosa tomlinsoni, (J, nov.

4. „ melidor, sp. nov. ^ , p. 431.

5.
,,

ematheon, Ct. (^,p. 432.

6. ,,
crepundia, sp. nov. (J, p. 435,

7. ,, phrosine, sp. nov. $ , p. 435.

8. „ vesper, sp. nov. (^ ,
p. 436.

9. „ gamma, sp. nov. $ (?), p. 437

10. „ heodes, sp. nov. (^, p. 437.

11. „ „ sp. nov. 5, p. 438.

12. ,, piirpurantes, H. H. Druce, $, p. 435

13. „ alatus, H. H. Druce, $ , p. 434.

433.

Magnified 1^.

Magnified 1|.

Magnified U.
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Explanation of Plate XII.

Fig. 1. Stethynium triclavatum, (J x 33 diams.

„ 2. ,, ,, ? X 33 diams.

„ 3. ,, ,, antenna of ^ x 45 diams.

,, 4. „ „ „ ? X 45 diams.

„ 5. ,, ,, wings of X 45 diams.

„ G. Clenirlius j^lnteus, ^ X 33 diams.

„ 7. „ „ ? X 33 diams.

„ 8. „ „ antenna of (J x 45 diams.

„ 9. „ „ „ 9 X 45 diams.

,, 10. „ „ winss of X 45 diams.
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Explanation of Plate XI IT.

Fig. 1. Parallelaptera panis, (J x 33 diams.

2. „ „ 9 X 33 diams.

3. „ ,, antenna of (J x 45 diams.

4. „ ,, „ 9 X 45 diams.

5. ,, „ wings of X 45 diams.

6. Erythmelus goochi, ^ x S3 diams.

7. „ „ 9 X 33 diams.

8. „ „ antenna of ^^ x 45 diams.

9. „ „ „ 9 X 45 diams.

10. „ „ wings of X 45 diams.

IL Dieopus 7mnutis.mna, 9 x 33 diams.

12. „ „ antenna of 9 x 45 diams.

13. „ „ wings of X 45 diams.
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Explanation of Plate XIV.

Fig. 1. Enaesiv,s agilis, (J x 18 diams.

,, 2. ,, „ 9 X 18 diams.

„ 3. „ „ antenna of (J x 33 diams.

„ 4. „ „ „ ? X 33 diams.

„ 5. „ ,, wings of X 33 diams.

„ 6. Stephanodes elegans, (^ x 18 diams.

„ 7. ,, „ ? X 18 diams.

„ 8. „ „ antenna of .^ x 33 diams.

„ 9. ., „ „ 9 >< 33 diams.

,, 10. „ „ wings of X 33 diams.

„ 11. ,, „ scape and carina of X 118 diams.
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Explanation of Plate XV.

Fig. 1. Oophilus longicauda, (^ x 18 diamp.

2. ,, „ $ X 18 diams.

3. „ „ $ side X 18 dianip.

4.
,, „ antenna of (^ x 33 diams.

5. „ „ ,, ? X 33 diams.

6. „ ,,
wings of X 33 diams.
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Explanation of Plate XVI.

Fig. 1. Pe^mephila essoni, 9 . Upper and under sides.

la. „ „ head enlarged.

lb. „ „ side view of head, body and abdomen.

Ic. „ „ neuration.

Id. „ „ legs.
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Explanation of Plate XVII.

Fig. I. Oothecae of Mantid from Delagoa Bay.

A. An ootheca cut open, showing the eggs and median

septum.

B. Portion of oothecal wall removed from A.

C. Intact ootheca.

2. Ootheca of Mantid from the Andes split open to show the

central egg-mass.
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