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KED-FLIES 

T HE ked-flies are blood-sucking Diptera, ecto
parasitic on certain of the rtuninant artiodactyls. 

Since speCies occur on domesticated sheep and goats, 
they are of veterinary significance though not yet 
incriminated of acting as vectors of actual disease; 
occasionally they bite man. Information about these 
fiies has been somewhat scattered, and a recent mono
graph' of the group by Prof. J. Bequaert of Harvard 
is, accordingly, very welcome. Prof. Bequaert has 
already published many shorter papers on the 
Hippoboscidie, of which the Melophaginre or ked-flies 
are a sub-family; his monograph of the ked-flies is 
thus the outcome of prolonged study. 

The ked-flies show many interesting adaptations to 
lheir ectoparasitic mode of life. They are tough, 
leathery, compact and somewhat flattened creatures. 
All are .viviparous, producing larvie that are fully 
developed and ready to pupate one at a time. The 
female reproductive organs are much. modified, in a 
manner very similar to that of the tsetse flies 
(Glossina), for the retention of the larva and its 
nourishment. 

The Melophaginrc comprise four genera, N eolipop
lena, LipopfR.na, Echestypus and Melophagus. Species 
of the tirst three genera occur on a variety of goats, 
antelopes, deer, etc. They are all winged on emergence 
from the puparium, but the wings are cast when the 
tlies have reached a suitable host. The mature larvie, 
on being extruded by the females, apparently fall . 
from the hairy pelts of their hosts and pupate on 
the ground. The only British representative of this 
group is Lipoptena cervi L., the ked of the red deer". 

The genus Melophagus contains only two species. 
One of these, Melophagus ovinus Linnaeus, the sheep 
ked, is common in the British Isles". This species 
is now widespread, having been transported on its 
principal host, the domestic sheep. It does not, how
ever, survive in all climates. Other hosts from which 
it has been recorded are the Marco Polo sheep and 
the Alaskan mountain sheep; but Bequaert1 states 
that the ectoparasites of these two sheep have never 
been properly investigated and that the records are 
dubious. The other species, Melophagus rupicaprinus 
Rondani occurs on the chamois. The adults of 
Melophagus are completely wingless. In the case 
of the sheep ked the larvie do not normally fall to 
the ground but pupate in the fleece of the host and 
stick there. Powers of flight thus not required 
by the adult when it emerges from the puparium. 
Nothing is known of the life-history of the chamois 
ked but, as Bequaert points out, the chamois has an 
undercoat of short wool ooneath the visible pelt of 
longer hairs. 

Bequaert discusses the probable evolution of the 
¥elophagin.-e. He considers that the family Hippo
boscicire appeared ip. the Cretaceous and that they 
were originally all ectoparasites of birds. He thinks 
that the passage from birds to the artiodactyls took 
pla.ce when .the latter began to arise in the Lower 
Eocene. There are no fossil Hippoboscidie but, 
takipg the family as a whole, 65 per cent of the 
recognized genera and 88 per cent of the recognized 
species of recent Hippoboscidie are parasitic on birds. 
Furthermore, no recent Hippoboscidre have small 
mammals as their hosts; and at the time when the 
Hippoboscidre appear to have arisen (late Mesozoic) 
there was a variety of birds but only small mammals. 
The plumage . of any bird offers good protection to 
larger ectoparasites like the Hippoboscidie, while 

smaller mammals can usually kill larger ectoparasites 
in the pelt. 

It would seem that the fate of recent Melophaginie 
is intimately linked up with the fate of the artio
dactyls, since they have left the birds and have 
become highly specialized for an ectoparasitic exist
ence on these mammals. This order of mammals has 
a great past in the Oligocene and the Pliocene, but 
it is now on the wane. Bequaert suggests that the 
Melophaginie may disappear within the next century 
should the present decline of their wild hosts continue; 
efficient insecticides may cause the species on the 
domestic sheep to suffer a like eclipse. 

A century hence, naturalists may be consulting 
Prof. Bequaert's monograph for information about 
an extinct sub-family of the Diptera. 

JOHN SMART. 

1 BeQuaert, J ., "A Monograph of the Melophagime, or Ked-Flies, of 
Stv et>, Goats, Deer and Antelopes (Viptera , Hlppoboscidm)". 
Entom%9wa Americana, 22, 1 (1942). 

• Edwards, F . W., Oldroyd, H., and Smart, J., "British Blood 
Sucking Flies", 118 (1939). 

THE INDIAN FAUNA DURING 
1942-43 

AN interesting tabular statement is given in the 
Indian Forester (70, No.4, April 1944. Civil 

and Military Gazette Ltd., Lahore) of the animals shot 
in some of the Indian Provinces and States during 
1942-43. Of British India, only Madras appears to 
have sent in no figures. The Indian States are con
fined to Jammu and Kashmir. 

The protection of some of the species which two 
score years ago were in grave danger of becoming 
extinct has to some extent been safeguarded through 
the advent of the game sanctuary. Rhinoceros was 
one of the animals threatened. During 1942-43, 
only two rhinoceroses were killed in the whole of India, 
in the province of Assam. Of gaur or bison, 25 only 
(Madras sent in no returns, unfortunately) were shot, 
the greater number in the Bombay Presidency (9) 
and the Central Provinces (8), while none of its close 
relative the goyal or mithan was killed; nor any 
banting or tsine. Of wild buffalo, another animal 
the numbers of which were seriously decreasing, only 
four were shot in Assam. Wild elephants, killed in 
British India at least, do not really afford much light 
on the numbers extant in the different provinces, for 
the individual public are only allowed to shoot or 
trap any animal specially proscribed as dangerous or, 
in the second case, with a special permit from Govern
ment. Thirty-two are shown to have been shot in 
the several provinces; there is a footnote to the 
state!nent, however, which says that a few sambar, 
barking deer and wild elephants--a curious assem
blage-were killed by military units in Chittagong 
District, Bengal. 

Turning to the Carnivora, a total of 219 tiger and 
tigresses were shot, the greater number in the Central 
Provinces and Berar (65), and the United Provinces 
(91); of leopard or panther 173 were shot, the 
United Provinces again heading the list of kills with 
54, the Central Provinces 44, and Bombay Presidency 
32; the hunting leopard or cheetah is confined, so 

. far as animals shot are concerned, to Coorg (31), and 
Jammu and Kashmir (15), a curious record in dis
tribution of the animal . possibly due to incorrect 
diagnosis. The records of wild dog (28 shot only) are 
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disquieting when the ravages among the deer tribe 
it is capable of committing are remembered; and 
of the wolf, 1 shot in Sind and 34 in Jammu and 
Kashmir are zoologically of interest. 

The .bears, for several reasons connected with their 
varied and wide distribution, are, from the 1942-43 
record, Of the brown bear, only three were 
shot; Hunalayan black bear 64, of which 51 were in 

and Kashmir. Malayan bear, for perhaps 
obVIOUS reasons so far as British records go, nil; sloth 
bear 28, of which 16 were in Jammu and Kashmir 
and 8 in the Central Provinces. Of the deer tribe, 
255 sambar were shot (C.P. 84; U.P. 75; and Bengal 
26), arid cheetal or spotted deer 291 (U.P. 177, 
C.P. 78, and Bengal 24). . 

Turning now to the Hima.layan fauna, only 4 uria! 
or were shot, 1 bharal or blue sheep, 7 ibex 
(Kashmir) and 2 markhor; 5 tahr, no serow, which is 
curious, and only 10 gora!. Of the common little 
black buck of the plains, the return shows only 
three shot. 

This return for 1942-43 is of some interest and value 
since it appears to indicate that the large increase in 
the fightin.g forces in India has not synchronized with 
a far heaVIer mortality in wild animals, as might ha.ve 
been anticipated. 

FORTHCOMING EVENTS 
Satu rday. Jan uary 27 

ASSOOIATION FOR SCIENTIFIC PHOTOGRAPHY (at Caxton Hall, West
minster, London, S.W.l), at 2.30 p.m.-Mr. H. K. Bourne: "Electric 
Discharge Lamps for Photography". 

Monday, January 29 
ROYAL GEOGRAPHICAL SOCIETY (at Kensington Gore London 

S.W.7), at 5 p.m.-Mr. W. H." Ward : " The Stability of Naturai 
Slopes". 

Tuesday, January 30 
ANTHROPOLOGICAL INSTITUTE (at the Imperial Institute, 

Exhibition R oad, South KenSingtonbLondon, S.W.7), at 1.30 p.m.
Mrs. Bertild Bekker: "Ma-Maroh" ( evil-Feast). 

. INSTITUTION OF BRITISH AGRIOULTURAL ENGINEERS (at the Institu
tIOn of Electrical Engineers, Savoy Place, Victoria Embankment, 
London, W.C.2), at 2 p.m .-Mr. T. A. Wedderspoon : "Soil Cultiva
tion" (suppOrting Intensiye CultiYatlon); Dr. E. W. Russell: "Soil 
Cultivation" (supporting the Minimum of Cultivation). 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
5.15 p.m.-Prof. T. Wallace: "The Diagnosis of Mineral Deficiencies 
in Crop Plants" , (U "Visible Symptoms produced by Mineral 
Deficiencies" . 

SHEFFIELD METALLURGICAL ASSOOIATION (at the Royal Victoria 
Station Hotel , Sheffield), at 6.30 p.m.-Sir Alexander Dunbar: "The 
Future of the Steel Industry". 

Wednesday, January 31 
ROYAL SOCIETY OF ARTS (at John Adam Street, Adelphi, London, 

W.C.2), at 1.45 p.m.-Mr. G. Plerce Clingan: "National Building 
Regulations" . 

SOCIETY of CHEMICAL INDUSTRY (MICROBIOLOGIOAL PANEL OF THE 
FOOD GROUP) (at the Chemical SocietYt.!lurlington House, Piccadilly, 
London, W.1)J at 2.15 p.m.-Dr. T. F. west and Mr. G. A. Campbell: 
'The Story or D.D.T. and its Role In Anti-Pest Measures". 

INSTITUTE OF WELDING (at the Institution of Civil Engineers , Great 
George Street , Westminster, London, s.w.n, at 6 p.m.-Discussion 
on "Welding in Higher Technical Education" (to be opened by Prof. 
H. Wright Baker and Mr. H. Martin). 

Thursday, February 1 
INSTITUTE of FUEL (at the Institution of Mechanical Engineers , 

Storey's Gate, St. James's Park, London, S.W.l ), at 2.30 p.m.-Ml'. 
P. M. K . Embling: "The Gasification of Bituminous Coal in Pro-
ducersu. . 

ROYAL INSTITUTION (at 21 Albemarle Street , London , W.1), at 
5.15 p.m.-Prof. James Gray, F .R .S.: "Locomotory Mechanisms in 
Vertebrate Animals", (1) "Swimming of Dolphins; Gliding and 
other Types of Movement in Snakes". 

INSTITUTION OF ELECTRIOAL ENGINEERS (joint meeting with the 
INDUSTRIAL RADIOLOGY GROUP OF THE INSTITUTE OF PHYSICS) (at 
Savoy Place , Victoria Embankment, London, W.C.2) , at 5.30 p.m.
Mr. V. E .. Pullin : " A Survey of X-Rays in Engineering and Industry". 

Friday, February 2 
ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 

5 p.m.-Prof. E. N. da C. Andrade, F.R.S.; "Metal Crystals and 
Crystal Strength". 

SOCIETY OF CHEMIOAL INDUSTRY (joint meeting of the PLASTICS 
GROUP with the MANOHESTER SECTION OF THE S.C.I.) (at the Grana 

Street,Manchesltr), at 6 p.m.-Dr. W. J . S .. NallJiton: 
"The of Auxiliary Chemicals on the Past and Future De
velopment of SynthetiC Rubber". 

Saturday, February 3 
BIOCHEMICAL SOCIETY (at the British Post-Graduate Medical School. 

Ducane Road, Shepherds Bush, London, W .12), at 11 a .m. 

APPOINTMENTS VACANT 
ApPLICATIONS are inyited for the following appointments on or 

before the dates m entioned: 
DEPUTY BOROUGH ELECTRICAL ENGINEER AND MANAGER, COrpOra

.tlon of Barking-The Ministry of Labour and National Service, 
Central (T. and S.) Register, Room 5/17, Sardinia Street, Kingsway" 
London, W.C.2 (quoting Reference No. D.l048.XA) (January 31). 

DEPUTY BOROUGH ELECTRICAL ENGINEER, Borough of Royal Tun
bridge Wells-The Ministry of Labour and National Service,.Appoint
ments Dept. A3(B), Room 5/17, Sardinia Street, Kingsway, Londo\l, 
W.C.2 (quoting R eference No. D.1D42.XA) (January 31). 

ASSISTANT .ENGINEER by the Government of the TanganYika Terri
tory-The Ministry of Labour and National Service, Appointments 
Department A3(B), Room 5/17, Sardinia Str.et , King_way, London, 
W.C.2 (quoting Reference No. E .IH9.A) (February 2) . 

MECHANIOAl, MAINTENANCE ENGINEER In the Swansea Electricity 
Depattmentr-The Borough Electrical Engineer and Manager, Guild
hall, Swansea (February 3). 

ASSISTANT IN THE DEPARTMI!INT OF ECONOMICS for the Farm Man
agement Survey Scheme-The Acting Principal, South-Eastern Agri
cultural College, Wye , Ashford, Kent (February 3). 

LECTURER (full-time) IN MATHEMATICS in the Science Departmentr
The Clerk to the Governors, South-East Essex Technical College and 
School of Art, Longbridge Road, Dagenham (February 3). 

LECTURER (full-time) with special reSpOnsibility for ELECTRICAL 
ENGINEERING in the Bolton Municipal Technical College-The Director 
of Education, Education Offices, Bolton Lancs. (February 5). 

METALLURGIST for works in South Midla:nds on essential war work, 
a nd with post-wa r interests in IliAss production of refrigerators, 
domestic eqUipment, etc.-The Ministry of Labour and National 
Service , Appointments Department A3(B), Room 5/17, Sardinia 
Street, Kingsway, London, W.C.2 (quoting Reference No. F.3386.XAl 
(February 6). . 

GENERAL MANAGER AND ENGINEER OF THE STOOKTON-ON-TEES 
ELECTRICITY DEPARTMENT--The Town Clerk, Barclays Bank 
Chambers, Stockton-on-Tees (endorsed 'Electricity General Manager 
and Engineer') (February 7). 

QUALIFIED METALLURGIST for large Iron Foundry by old-established 
Engineers in East Midlands manufacturing specialized machinery
The Ministry of Labour and National Service, Appointments Dept. 
A3(B), Room 5/17, Sardinia Street, Kingswll,y, London, W.C.2 (quoting 
R eference No. F.3127.XA) (February 8). 

TECHNICAL LIBRARIAN (female) by small works located In S.E • 
London-The Ministry of Labour and National Service, Central 
R egister, Room 5/17, Sardinia Street, King.way, London, W.C.2 
(quoting Reference No . A.770.XA) (February 9). 

SPEECH TUERAPIST--The Director of Education , Education Offices, 
15 John Street, Sunderland (February 12). 

LECTURER IN ELECTRICAL ENGINEERING SUBJECTS, and a TEACHER 
OF GENERAL SCIENCE, In the Ipswich SchOol of Technology-The 
Chief Education Officer, Education Department, 17 Tower Street, 
Ipswich (February 16). 

UNIVERSITY READERSIDP IN LOGIO AND SCIENTIFIC METHOD, ten
able at the London School of Economics and Political Science-The 
Academic Regi, trar, University of London, c/o Richmond College, 
Richmond, Surrey (February 26). 

PSYCHOLOGIST to the Essex Education Committee-The Chief 
Education Officer, County Offices, Chelmsford (February 28). 

UNIVERSITY CHAIR OF CIVIL AND MECHANICAL ENGINEERING, ten
able at Queen Mary College-The Academic Registrar, University of 
London, c/o Richmond College, Richmond, Surrey (March 1). 

ASSISTANT SEORETARY jointly to the Glass Delagacy of the U)1iver
si ty of Sheffield and to the Society of Glass Technology-The Registrar, 
The University, Sheffield. 

GRADUATE TEACHER OF GENERAL SCriilNCE in the· Burton-upOn
Trent Technical Institute and Junior Technical School-The Secretary 
and Director of Education, Education Offices, Guild Street, Burton-
upon-Trent . . 

ASSISTANT MASTER to teach MECHANICAL ENGINEERING SUBJECTS 
-The Principal, Technical College, Wolverton, Bucks. 

LABORATORY ASSISTANT (skilled) FOR PHYSIOLOGY DEPARTMENT-
The Vice-Dean, St. Bartholomew's Hospital Medical College, c/o 
Queen's College, Cambridge. 

REPORTS and other PUBLICATIONS 
(not i"'iZUIUd in the monthly Boola SuppZ"" .. nt)J 

Royal MeteorologlcM Society. Bibliography of Meteorolegical 
Literature. Prepared by the Royal Meteorological Society with the 
collaboration of the MeteorologicalOffice . Vol. 5, No.6 (July-December 
1943); No.7 (January-June 1944). PP. 11+97-152. ' (London: 'Royal 
Met eorological Society, 1944.) 58. [116 
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