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PREFACE

IN the vear 1got the Trustees of the Brinsh Muscum published o volume
entitled ** Hustrations of British Blood-sucking IFlies,” consisting of coloured
plates, reproduced from enlarged  drawings made by Mreo AL ] Engel Tera,
with accompanying notes by the Late Major 1 1L Austen,

The utility of this volume was proved by the fact that the edition was
exhausted within a few vears. By 1921 continued demands for the work
and the extent 1o which fresh data relative 1o the subject of the ook had
been accumulated, made the preparation of asccond edition desirable, This was
arranged for, and drawings for twelve new coloured plates were prepared by
Mr. Terzt and completed in 1923, Unfortunately Major Austen’s duties as
Deputyv-Reeper and subsequently as lKeeper of the Department of Entomaology
prevented him from completing the text to accompany these plates it was hoped
that he might be able to do this after his retirement, but again other work
prevented him.

The text of the volume now issued has been compiled by Do FOA.L
Edwards, Mr. H. Oldrovd and Dr. |. Smart.  The whole-plate illustrations
already prepared have been supplemented by a large number of text-hgures
i order to illustrate more fully the distinetions between the various species ;
in addition, kevs have been included for the determination of all the British
species of the blood-sucking groups. It is believed that these features will
increase the value of the work to students.

The manuseript left by the late Major Austen dealt only with the
Tabanidae. It has been freely drawn upon by Mr. Oldrovd in his account of
the species of this family, but has at the same time been revised and re-written
in accordance with recent discoveries.

Asin the earlier work, the aim in this edition has been to provide in the simplest
manner information of interest to non-specialists ; technical terms are so far
as possible avoided, and no attempt has been made o give full deseriptions of
the insects, while in the Nematocera, the males (which do not suck blood
have been omitted from consideration. A brief summary has, however, been
included of the known facts regarding the habits, life-history, and distribution
in Britain of every blood-sucking flv known to oceur within these islands.

M. B RILEY,
British Musewm (Natwral History ), Keeper,
S. Kensington, Department of futomology
1ol Mav, 1930.



INTRODUCTION

THE habit, found amongst certain Diptera, of picrcing the skin of man and
other warm blooded animals and sucking blood is a highly specialised one,
The mouth-parts of the more primitive inseets such as grasshoppers and cock-
roaches are of a simple biting tvpe adapted for chewing vegetable matter
which, after being reduced to a suitable size, 1s swallowed in a solid state.
Adult Dhiptera have deserted this mode of feeding on solid matter in favour of
one which allows them to suck up fluids or finely divided substances such as
pollen, and their mouth parts are modified accordingly.

All the three sub-orders of the Diptera contain species which attack man or
other warm blooded animals for the purpose of feeding upon their blood.
The sub-order Nematocera comprises about fourteen families of which three are
notorious for the attacks that some of their members make in their attempts
to obtain blood meals.  These families are the Culicidae (Mosquitoes, p. 1),
the Ceratopogonidae (Midges, p. 25), and the Simuliidae (Black-flies, p. 50).
Another family, Psvchodidae (Moth Flies), includes one blood-sucking genus,
Phlebotonrus (not British). In the Culicidae and Simuliidae the blood-sucking
habit is general, but in the Ceratopogonidae it is confined to a few genera,
only one of which (Culicordes) is British, In the sub-order Brachveera it is
confined in Britain to the Tabanidac (Horse-flies, p. 67), though the
Rhagionidae include blood-sucking members in America and Australia. Many
other Brachycera, such as Asilidac (Robber-flies) and Empididae, have their
mouth parts in the shape of a formidable beak but these flies prey upon insects
and other arthropods, and do not attack warm blooded animals.  The third
sub-order of the Diptera, the Cyclorrhapha, has blood-sucking species in four
families. These are the Muscidae (*f Flies "), where the habit is confined
to one sub-family, the Stomoxydinae (Biting Flies, p. 113}, the Hippoboscidae

Louse Flies, p. 118), the Nveteribidae and the Streblidae (Bat Flies, p. 124
the last mentioned family does not occur, however, in the British Isles.  The
last three are relatively small families of truly parasitic insects and, as far as
15 known, blood-sucking is universal amongst them.

The blood-sucking habit in the Nematocera and Brachyeera (families
Culicidae, Ceratopogonidae, Simulitdae and Tabanidae) is found amongst the
females only.  While there are some species that can, and do, produce fertile
eggs without having partaken of a blood meal the number of eggs produced
on these occasions is small.  Development of the normal number of cggs and
their subsequent deposition apparently takes place only after the females have
taken a satisfactory meal of blood, There is also a considerable amount of
evidence showing that the blood meal itself is taken by the female fly only
after she has copulated with a male and thus more or less assured the fertility
of her eggs. The males are probably nectar feeders.

wi
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In a generalised msect the mouth parts consist of the Tabiam, a pair of
maxillae, a pair of mandibles and the labram.  The hypopharvox as a tongue-
likeer EI1'II.'|I.'I."|'iI-P'II p 1|'t|' Hoor o the mouth on 'ﬂhit'h 15 siiusled the n|u-r|in_=_: of
the salivary duet.  In blood-sucking Diptera the hyp Iiillill'_'n'llx and the Librum
are produced into awl-hke structures which together form a tube up which the
blood is sucked when they are inserted into the skin of the victim, Coagulation
of the Blood and conscquent El]m'l{irlg of the mouth rirts is .'|.]:|u:|'t'|:I]_'|.' ]::'1'1'4-r|1:-:[
b the salivary secretion which is poured into the wound.,

" In the Nematocera and the Brachyeera the wound is cut by the mandibles
and the maxillac, both of which are wsually furmshed with serrate cutting
cdges, and are inserted into the wound together with the labium and hypo-
pharynx. The Labium s soft and feshy and s not inserted into the wound ;
its function is to protect the cutting and sucking parts and 1o guide and suppor
them when they are brought into use.  The size and delicacy of the various
parts varies ; in the Culicidae they are very clongate and extremely delicate
while in the Tabanidae they are short and quite stout.  In the males the mouth-
parts are constructed on the same lines but the degree to which they are
developed as cutting appliances is much less than in the females, as would be
expected from their non blood-sucking habits,

In the Cyelorrhapha the mandibles and the maxillae are completely atro-
phied, no trace of them can be seen, and the actual cutting of the wound is
performed by the labium.  In the blood-sucking Cyelorrhapha the labium is
i the form of a horny stvlet and i is actually inserted into the wound.  The
up of the labium is rasp like and it is grooved above to accommodate the
clongated labrum and hypopharynx.

The males of the eyclorrhaphous blood-sucking species take Bood as well
as the females, It is possible amongst them to trace the development of the
blood-sucking habit and the correlated evolution of piercing mouth parts.
Starting with species having normal mouth parts, which are attracted to
wounds and suck up the blood oozing from them, the chain leads through
species (not found in the British Isles which are able o serateh the skin with
their labium till the blood vozes and can be sucked up, 1o the species (mentioned
in this book | which actually bite and penetrate the skin in their quest for blood.,

Blood-sucking fies take more than one blood meal in the course of their
lives, and are thus liable 1o transmit discase from one person or animal to
another.  The subject is a complex one that cannot be entered into here but
it gives these insects a tremendous importance in the Tropies and some other
parts of the globe,  Certain diseases, such as malaria and sleeping sickness,
cannot be transmitted naturally in any other way than through the agency of
a blood-sucking fily, a MOSGUIto 1 the case of malaria and the Tse-tse flv in
the case of sleeping sickness.  So far as is known they are of relatively litle
importance in this respect in the British Isles but notes on their status will
be found in the sections of this book dealing with the separate families.

In the introduction to the first edition of this work it was stated that of the
cight (or nine, groups of Lhiptera, of which some members have lil"'q.'l.'il:l-lh'tl the
blood-sucking habit, seven occur in Britain, and that of the wotal of about 2,500
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known r-'[‘u'ri:'g-. ol British I’iFﬂt'I'.'l, 74 wore blood-suckers (actual or F]r;|1-||1i:|[ ]
The first statement remains true, but naturally the mtervening 32 vears have
brought considerable increases in knowledge of our native fauna, so that the
numbers in the second statement need revision, and should be given as about
5,200 and 117 respectively, The inereases in the numbers of known British
species in the blood-sucking fimilies are as follows :

Known in 14906 1935
\ | Culicicae 1 20
NEMEIOCCE (ENALS A Ceratopogonidae {Culicoides) (12 7 2y
midges) 3 2 i
! spmnleelae W) 16)
Brachyeera (horse-ilies) Tabanidae e 28
Muscidae 3 3
Cyelorchapha (** Hies ™) v Hippoboscidae ;. G4
?{}'L'I:-rihiid;lr- > 2

More important than the inerease in the numbers of known British species is
the increase in our knowledge of them. For example, in 1906 the life-
histories of only 8 of the 16 Culicidae were known, and those only partally ;
in 1939 the life-histories of all the 29 species are known, for the most part in
considerable detail.

In this work the nomenclature of the Tabanidae has been revised where
necessary and one new name has been introduced (7. verralfli, p. 1031, New
names have also been proposed for seven species of midges of the genus
Culicordes: O, brunnicans (p. 43), cttbitalis (p. g0), delta p. 438), faginens (p.
148), grisescens (p. 140), simnlator (p. 4o), and friorcoriem (p. 41 ).

It is not necessary to give a complete account of our knowledge of the
British blood-sucking flies in an introductory work such as the present one,
nor indeed would this be possible within the limits of a single volume, but for
the benefit of those who may wish to follow up the subject in greater detail a
short bibliography is given at the end of the account of each family.

The authors wish to express their thanks to Drs. B. M. Hobby and H.
Scott, and to Messrs. H. Britten, ]. E. Collin, P. Freeman, E. Rivenhall Gofte
and J. F. Marshall, who have materially assisted in the production of this
work by the submission of specimens for study and by reading sections of the
proofs and suggesting improvements in the text,



NEMATOCERA
By F. W. Edwards, Sc.D., F.R.5.

Family
CULICIDAE®*
(GNATS OR MOSQUITOES)

THE terms gnat and mosquito are synonyvmous, and refer to long-legged, two-
winged flies which possess in the female sex a set of long picrcing mouth-parts
enclosed in a flexible sheath or proboescis, and are further distinguished by
having a special tvpe of wing-venation.  Many other small flies are simalar in
size and build, and are often loosely designated ** gnats,” but differ from mos-
quitoes cither in lacking the piercing mouth-parts or in having a quite different
arrangement of the veins on the wings.  All mosquitoes require water, more or
less stagnant, for their development. Male mosquitoes do not bite ;  they
differ from the females in having feathery antennae.

The structure and hfe-history of mosquitoes, and their role in the spread of
human disease, have been so frequently described in text-books and popular
works that it seems superfluous to give any general account of them here,

The British species of mosquitoes are twentv-nine in number, and are
placed in six genera ; ecologically they may be referred to the following four
groups :

A, Domestic species (hibernating in buildings
Anopheles maculipennis, Theobaldia anunlata, Culex pipicns and
C. molestus.
B. Salt-marsh species (breeding on or near coasts) :
Aédes detritus, A. caspins, A. dorsalis.
C. Arboreal species (breeding in tree-holes) :
Anoplieles plumbens, Aédes genicnlatus, Ovthopodomvia pulchripalpis.
D). Rural species (non-domestie, breeding in ground-waters usually
away from coasts) : all the remaining species.

The obwvicus distinetions between the various species are briefly surmmariseed
in the following key, which has been based, as far as possible, on features of
colouring and pattern which are easily visible to the naked eve or under a hand
lens.  Itis probable that this arrangement will be more convenient to a beginner

* The information in this scetion his been almost entirely compiled from Mr. [ F. Marshall's book
on The Britsh Mosgquitoes, published by the Trustees of (e Brinsh Musceom in July g%, some
paragraphs being copicd more or less verbatim,  Readers are referred o this work for further details
reparding our British Culicidae as well as for information regarding saitable control measures, A brief
aceount will slso Le found in the sixpenny pamphlet ** British Mosquitoes and their Control 7 (British
Muscum {Nat, Hist.) Economic Scries No. ga).  The nomencleture of the species adopted hepe 35
that of Mr. Murshall's book, and for the suke of uniformity with that work the species are arranged

ifi the =ume order,
I i
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than one in which the species are first allocated to their respective natural
gl‘m‘r:i,

The species of the ** domestic 7 group differ markedly not only in their
external appearance, but also in their * piping " when in flight.  The female
A, macwlipennis in flight produces a note which varies in pitch from middle C
to E flat, according to whether the insect has fed or not ; that of 7. ananlata
varies similarly from A to B, and that of €. pipiens is a third higher (D).
In each case the note of the male is much higher than that of the female.

The family Culicidae includes two other small groups of gnat-like insects
in addition to the mosquitoes.  As the species of these groups do not suck blood
thev are not dealt with in this work, but those interested will find accounts of

them in papers by Edwards (1920, 1921, 1930), Martini (1929), and Peus (1934).

key FOR IDEXTIFICATION OF BriTisH MosouliTogRs. #

[Females only)

1. Palpi as long as proboscis | abdomen without seales (Amopleles) oooveviiiiniii a2
Palpi much shorter than proboscis ; abdomen covered with seales ... ... ... 3
N TR BT oo nc s mimmn om om0 B BN )t crcn Fon. prerenedipennis
b ST S| Fo] b 1 1 = A o At e R i e e e e A 3

3. Thorax uniform. brown ; head without Fromeal et e i s s ey {or, afeericnsis
Thorax darker at sides (as seen from above) ; head with frontal tuft of white scales ... .4
AR AN s e s e s ey Shaes T e e d e {a elaviger
AT BIACK. s m s i e st B A S R R A Aar. plrunhes

5. Tarsi with pale rings (usually conspicuous, but may be narrow and rather faint) ....... 0
B B T Tl e el 1

6. Wings with small dark spots s Jamee Specitg | i is e ey asanssimsa st tensis 7
b uEEE BT T TS F T o o o e e i e S P ity L el b e o e e 0

7. Pale rings near tip of each femur and in middle of first tarsal segment of each leg, .. ... .. 4
Such ril:!;_:f‘ R B e e e o e o e e T Tt I S et T alasbacnsis

8. Abdomen with conspicuous white bands ... .ciiieiiiiiiiiiiiisiei s Tl anilata
Abdomen not distinetly banded, suffused with vellow ........... .0 ... Filh. subochrea

9. Tarsal rings spreading across the joints .. ... ... it iai i, 1o
Tarsal nngs confined to the base of cach segment ... ...c.0 einiirenereernnsannenns 15

10. Black-and-white insect ; thorax with narrow sharply defined white lines .. €0, gufehripalpis
Ornament Otherwise: oo iivii s s e dove i Vi e il ieii duvueidnre e i

11. Abdomen with transverse pale bands only @ thorax without conspicuous ornament ... ... 12
Abdomen with median longitudinal pale stripe. . . oo oiivii i iessivrriesaascnas 14

b 0o R S e S R Fh. mmorsitans
Proboscis pale beneath in midldle. .. .. ... .0 in it i L3

13. Yellowish rings at all tarsal Joints . ..ocuiiiineiiianmmniremvasnasesiia Th. funmipennis
Rings at last two tarsal joints of hind leg inconspicuous or absent. . .......... i, liforea

14. Thorax fawn-coloured with two narrow white lines. ... ..o iiiiiian o did, casping
Thorax with broad dark brown stripe, on each side of which is a broad ashy-white
BIEERT oni i fe b TR R R B PR g i A e R R B R e S g 157 dorsalis

15. First segment of hind tarsus with a pale ring in middle @ wing-scales rather broad
Faen. richiardis

Such a ring absent ; wing-scales mostly Narrow ... ... .. iiiiaiaiiiiiiiianaaas 1
10. Abdomen mainly yellow, unbanded .......cc.viviiiiin i Aéd. flavescens
AbdemencditineitRanaed: s s e e e S o S B e 17

In using this key it must be remembered that the ornamentation of mosquitoes s due tooa covering
of seales of different colours.,  When these seales are rubbed off (as very casily happens) the insect may
appeear quite different, and identificarion is not an easy matter,
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17. Thorax vellowish towards sides above oo iiiiie i v vianeaen s Lok, aroesesa i s
T R i i A R e 0 W T A R 13

15, Pale bands of abdomen of anaform widthe . i e bl cermtferina
F",|.|| '|\,|r||1- of absdomen consteeted 1 pddle R ' S-S 1 X1

10}, _‘|,|:p||..|1|r-:| 1_|'|'|q"|'|:'|;_': - cliaws Il.llllhl'di .............................................. 10 )
% beloimeny- bt s etaas il v e e R R A R R S R R TR RN 23

s o R badad e e e e L S R R 21
A bdomen:-with complete transyerse pale bands. oo v v ciiia s e 22

21. Thormz ornale: RNees SIVETY « e vrmmeimin i so s e s imea s Lol renrdvrfafios
Thorax dull reddishsbrown, knees dark. o coecsvnsescsasorsinsressinins 1, reneress

22, Abdomen with tendency to have a median longitudinal pale steipe, indicated at least
im0 13 1 1 s g e pI I ity (e P L R e G S R | 1éd, rvslicws
Abdomen withot trace ol such-SIripe . o S e mii e s s ita s seten s a2

23. Abdominal bands (at least the last few) narrowed in middle, their posterior margins
et e T S e T 1o, parmrcdor
Abdominal bands not narrowed in middle ..o e s e e e 2

24. Fore and mid femora conspicuously sprinkled with pale seales in front. ..o ..., .25
Fore and mid femora with only a few pale scales i fromt ... ..o, afy

235, Dark parts of abdomen with seattered pale seales oL {eed. alotradny
Dhark paris of abdomen without scattered pale scales ... oo n Véd. letecomelas

26. Hind tibia with a white stripe onouterside .o i v e Adel. stieticny
Himd:Aibin=weithoub snel Cabripd b sy i i S e e s o Aéd. commmmnes

27. Pale bands of abdomen on anterior borders of segments . ..., . O, pipiens and O mrolestas
Pale bands of abdomen on posterior borders of segments .o ouvieeveinens £ apicales

Genus ANOPHELES Meigen

The British mosquitoes of this genus may be distinguished (in the female
sex from all those of other genera by several easily recognised peculiarities :
(1 the proboscis has a trifid appearance owing to the fact that the palpi
which lie on each side of it are of about the same length as the proboscis itself,
whereas in all the other gencra of mosquitocs thv}' arc much shorter; (2 the
abdomen s devoid of scales, and so lacks any definite ornament, such as white
bands or spots, whereas in all the other genera the abdomen is completely
clothed with scales which form a more or less conspicuous ornament ; (3 the
legs are of almost hair-like slenderness, besides being all dark ; (4) the insects
rest with the body at an angle with the surface.

In the early stages there are equally striking features in which Awopheles
differs from other mosquitoes. The eggs are always laid on the surface of
water, on which they float during the short period which elapses before the
hatching of the larvae ; they are deposited singly, not in boat-shaped masses
as in Fheobaldia and Culex, and obtain their buovancy by means of a pair of
atr-chambers or fHoats situated one on each side.  The larvae feed at, instead
of below, the surface of the water,® and occupy a horizontal position instead of
a more or less vertical one as in other genera of mosquitoes,

The genus Anepheles, which comprises the m:ll:lri;i.—i.';lrr}‘iu;_l_‘ mosquitoes, has
four representatives in this country.

* It is because of this fact that Adwepdeles larvae can be destroved by o fine arsenical dust-spray
which scttles on the surface of the witer and which they cat. Such dustspravs, containing ¥ Paris-

Crreen,” are now wiry '-‘-'il!I'I_I.' used i ant-malari measures, bat they hove oo effect on the Lievae ol
non-foalarial musguitoes (Cwder and Alédes),
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Anopheles maculipennis Meigen
(Plaie 4)

Awopheles macwlipennis may be recognised easily by the presence of small
dark spots on the wings, these spots being formed by the aggregation of scales
in certain positions.  The only other mosquitoes oceurring in Britain which
exhibit similar wing-spots are Lheobaldia annnlata and its immediate relatives ;
these are sometimes confused with . macwlipennis, but apart from generic
differences which are obvious on a careful examination, A, maculipennis differs
conspicuously from Yheebaldia in its uniformly dark legs.

Few insects have been more closely studied than A, smaculipennis, which,
being the chief malaria-carrving mosquite of FEurope, now has an immense
literature devoted to it. It is now known that this species exists in Europe in
several distinet varieties or subspecies, which, though closely similar in general
appearance, exhibit very important hiological differences, for example in their
breeding habits and method of over-wintering.  Of these varieties or sub-
species two have been recognised as occurring in Britain ; A, wacudipennis
messeae and A, macwlipennis atroparvis.  No constant differences have vet
been discovered by which the adults of these two varieties may be distinguished,
but there are small distinctions in the larvae and eggs, of which the most obvious
is in the egg-pattern, the upper surface of the egg in A, wm. wmesseae being
checkered grey with two dark bars, that of A. wm. atreparvws having quite
irregular dark markings ; moreover the lateral floats of the eggs in A, .
messeae are equal to half the total length of the egg and rough, in A, wm. atre-
parvus less than half the total length of the egg and smooth. [t is thus possible
to distinguish individual female specimens if eggs can be obtained from them.

A. amaculipennis is very widely distributed in the British Isles, having been
recorded from every county of England and from as far north as Moravshire in
Scotland, as well as from Ireland.  Further research is needed, however, before
the distribution of the two varieties can be stated.

Anopheles maculipennis messeae Falleron

This subspecies is probably the form of M. maclipennis most commonly
found in inland districts in this country ; it has been found also in some sea-side
localities.

In A. m. messeae the males and larvae die off at the approach of autumn,
while the fat-body of the females hecomes I'Jighij..' developed, providing a store
of nutriment for the insects, which pass the winter in a completely torpid
condition in cool outhouses, cellars or lofts.  The females emerge from
hibernation in April, and the adults of the first new brood of the vear are
hatched about the end of May, two or three more generations following during
the summer,  Breeding places are to be found in collections of clean fresh
non-salt) water with plenty of vegetation, such as permancent |}nr1.L1.-'- and the
weedy margins of slow-moving streams ; small tanks may also be used, especially
if much green algae is present in the water.
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Females of . m. messeae attack both human beings and domeste animals
(usually indoors and at night), but where sufficient numbers of animals are

present it is usually ** effectively deviated ™ from man.
A. mi. messeae requires a rather large space in which the mating swarms of

the males mav gather, hence it is diffcult to breed i capivity,

Anopheles maculipennis atroparvus \an | hiel

This subspeeies is by far the more abundant of the two in coastal and
estuarine marshes, but 1s not absolutely confined to such arcas in Britain,
having been found, for example, at Windsor, Berks., and at Chobham, Surrey.

In . w. atreparews the males die off in autumn and females gradually
suspend sexual actuvity as carly as August ; unlike the females of A, . messear,
however, they continue to frequent warm places, do not develop such a large
fat-body, and only pass into a state of partial hibernation, installing themselves
in comparatively warm farm buildings or dwellings (especially those which are
dark and ill-ventilated ) and taking meals of blood occasionally during the winter,
The larvae are usually to be found in brackish water, of varving degrees of
salinity up to one-third that of sea-water. [t is thought that the males do not
form mating swarms as in o, w. messeae ;. in any case this subspecies will
breed readily i small cages.

The former prevalence of malaria (ague) in Hat coastal districts of lngland
must have been due to invasion of dwellings by this subspecies, and the ex-
planation of the disappearance of the disease is considered to be that improve-
ments in housing conditions in the last half-century have rendered human
habitations unsuitable for hibernating quarters for the Awopheles and so
practically severed the connection between A, m. atroparvies and man,

Anopheles claviger Meigen
(A. difurcaties Meigen) (Plate 3

The umformly dark wings of this species provide a sufficient distinction
from Awopledes maculipenniz, but in order to discriminate between it and our
other two native Adwopheles, a somewhat closer inspection is necessary.  In
A. elaviger the general tint of the body is a moderately dark brown ; the thorax
when viewed from above appears dark velvery-brown at the sides, lighter brown
in a broad stripe down the middle,* this stripe being clothed with short golden-
vellow hairs (which, however, are casily denuded and g0 not always noticeable
on the front margin of the thorax is a rather indefinite tft of creamy-white
scales, and on the crown of the head is a more conspicuous tuft of purer white
scales.*

In most country districts of Britain A, ofaviger is probably the commaonest
."’mup]'u-[im- mosquito, though it mav not be so much in evidence as o1, wacundi-
pennis, as ivis not very often seen indoors. It has been found wherever searched

* These featres are not well shown on the plate,
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tor in England and Wales, and there are many records from Scotland and Ire-
land ; indeed, from Scotland there are far more records of this species than of
A, maculipennis, the most northerly being from Lochinver, Sutherland.

The life-history of .. elaviger is very different from that of 4. wmacilipennis,
largely owing to the fact that the winter is passed in the larval instead of in the
adult stage.  Females as well as males die at the approach of winter, and from
the beginning of November until the end of February only larvae are to be
found. Wintering larvae are mostly half-grown, but a proportion of small and
nearly full-grown larvae is usually also present, so that it appears that the growth
of the larva is arrested at whatever stage it has reached by the end of October.
The larvae are resistant to cold and have been found to survive even after
being frozen for many days in blocks of ice. In a mild spring the larvae
complete their development by the end of February, and adults may be hatched
early in March, though the end of this month is the usual time for the first
brood to appear. Shute has observed that adults of the first generation usually
avail themselves of the warmth and food provided by pig-sties, while those of
the succeeding generations live amongst vegetation.  The female lavs about
200 eggs at a time, and several generations are produced during the summer.
the shortest time needed for a complete life-cycle being about three weeks in
warm weather.

A. claviger breeds in waters of a more or less permanent character, for the
most part in shady situations (in contrast with 4. macudipennis, which prefers
more sun) ; especially in weedy pools, ditches, and the weedy margins of lakes
where these are sheltered by trees, also in greenhouse and other tanks. The
larvae have been found in brackish water with a salinity up to one-third that
of sea-water.

A. elaviger bites man readily in the open near its breeding places, but
comparatively seldom indoors. A somewhat unusual record is one by C.
Bonne, a Dutch mosquito specialist, who took a female A. elaviger biting
indoors by a gas-fire at Mill Hill on 18th October, 1935 (a late date for this
species ),

Anopheles algeriensis Theobald

This is a brownish insect very much resembling 4. elaviger, from which it
may be distinguished most readily by the fact that the thorax is of a more
uniform brown, the sides not appearing obviously darker than the middle part
when the insect is viewed from above ; the small hairs on the thorax are less
numerous, more evenly spread, and somewhat darker than in 4. claviger; also,
there are no tufts of white scales either on the front of the thorax or on the crown
of the head.  This last feature provides a distinction from A. plionbers and A,
macilipennis as well as from A, claviger.

A. algeriensis, so far as our present knowledge goes, has an extremely local
distribution in Britain, having been found in only two districts in Norfolk—
the I]!'i;_{}llrullrlhhl:ll;1 of “i:'i-cling Broad and at I::nlldll_"l:'lF near Stoke FL"I‘I‘}'; in
these localities it was very abundant in August 1932, It is to be expected that
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it will also be found when searched for in other parts of the Broads distriet,
but it scems worth noting that the survevs recently made of the fauna of Wicken
Fen failed to reveal its presence in that locality o spite ol the fact that the
conditions there are very similar to those which obtain at Hickling.

Jl']u- Iil'crlﬁ:-.lu-a'j.' of A. a.'.u"::\'c'!'f'-'.n'.'.-.'.f-.'.‘ 15 nol }'1'1 known in 11('[:“', but it has bheen
suggested that it may differ from our other three species in having only one
generation in the vear the adults of which appear in the warmest month, It
would be of great mterest if some resident in the Norfolk Broads would put
this .‘-‘ll,l-__':g_{r!-:l'inl‘: to the test.

Another point in which . afgericnsis differs from our other British
Auopheles is in its attitude of rest ; when settled on a vertical surface the body
i= held practically parallel with the surface instead of at a distinet angle.

Females of . algericnsis were found to bite readily in calm dull weather
both at dusk and dawn, but only in the open or in tents : none could be found
in pig-sties or in buildings. Larvac were found in extensive shallow puddles
among thick sedge on the marshes adjoining Hickling Broad ; none were seen
in the open weedy ditches dissecting the marshes, though these ditches har-
boured plenty of A. ¢laviger larvae,

Anopheles plumbeus stephens
(Plate 2

The name of this mosquito indicates one of its most obvious distinguishing
features, the leaden-grey colour of much of the upper surface of the thorax.
It is a much darker insect than . elaviger, the general naked-eve appearance
being almost black. The thorax when seen from above appears blackish at
the sides, the broad grey median stripe being clothed with white hairs, which
are longer and denser towards the front, where they form a rather conspicuous
tuft ; there is also a conspicuous white tuft on the crown of the head (not shown
clearly enough in the plate). The wings are more densely scaled and blacker
in appearance than in 4. claviger or A. algeriensis, which like the present species
have no dark spots on the wings.

The distribution of 4. plumbens in Britain 1s conditioned by the presence
of large trees which can form rot-holes.  Subject to this limitation it is found
throughout Britain and in Ireland, and has occurred as far north as Skibo
Castle, Sutherlandshire. It is naturally commonest in wooded districts.

A plumbens 1s unique among British Anopheline mosquitoes in breeding
almost exclusively in the water which colleets in rot-holes in trees.  The larvae
may often be found in large numbers in the larger rot-holes in such trees as
beech, elm, sveamore and horse-chestnut, especially when these holes are
capable of holding a fair volume of water for a sufficient time for it to become
dark brown in colour through dissolved tannin ; the smaller holes, and those
in forks and among roots, which only retain water for shorter periods, are less
suttable breeding-places for this species.  Exceptionally the larvae may also
be found in water-hutts or tanks, but never in ponds or ditches like those of the
other species of the genus.  The food of the larvae appears to consist largely
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of the remains of insects which fall into the water and are drowned.  Larvae
have been found in all stages of development in every month of the year, and
it is in the larval stage that the winter is passed ; adults oceur from April to
October, and there are probably several overlapping broods during the summer.

A, plwmbens bites persistently in the shade near its breeding-places during
the day, and not infrequently enters houses and bites the occupants at dusk.
The bite may be painful. 1t has been found experimentally that this species
can efficiently carry the parasite of benign tertian malaria.

Genus AEDES Mewren

This genus includes about half the known species of British mosquitoes.
These may usually be distinguished without much difficulty from the other
specics by the fact that the abdomen of the female is more or less pointed,
with a pair of small processes (cerci) projecting distinctly at the tip, but this
feature is not very noticeable in two species (A, einerens and A, genienlatus).
Another characteristic more absolutely diagnostic of female Aé&des in Britain
is the form of the claws : on at least the front and middle legs of all the species
the two claws have each a small tooth in the middle (readily seen under the
low power of the microscope, this tooth being absent in all the species of other
generi,

Aéddes also exhibits peculiarities in its life-history distinguishing it from
most other genera of mosquitoes. The eggs are laid singly either on dry
ground or at least above water-level, and are capable of surviving long periods
of dessication ; in the case of some species occurring in desert or semi-desert
regions they can certainly remain viable for several years, and then hatch
within a day or so of being washed into puddles by heavy rain.  Nearly all
Aédes larvae are found in temporary collections of water, their occurrence in
permanent pools or lakes being unusual.  Most of the species living in tem-
perate regions have only one annual brood which is hatched in the spring or
carly summer, but the adults may live for several months ; in no case, however,
da the adults of either sex survive the winter,

The genus Aédes includes among its several hundreds of species one which
15 of immense importance to humanity owing to its role in the spread of vellow
fever.  This species, Aédes acgvpti (formerly known as Stegomvia fasciata,
Aédes ealopus, or Aédes argentens) occurs almost throughout the tropical and
subtropical parts of the world, but is not a native of Britain.  On one occasion
two larvae were found in a tree-hole in Epping Forest and mosquitoes hatched
from them in a laboratory.  The find was duly recorded in print, but it is fairly
certain that the occurrence of these specimens was in some way accidental—
rumour even suggests that they mav have been “planted ™ by students in order
to provide a ™ surprise packet ™ for an enthusiastic investigator.

Aédes cinereus Meigen
This 15 the dullest=coloured and least ornamented of all the British Culicine
mosquitoes, but for this very reason should not be difficult of recognition ; it
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is the only species oceurring with us which has at the same time no pale nings
on the legs, no transverse pale bands on the abdomen, and no markings on the
|'|1ur;|,_x._ '|'|'|-=' I]lnl';lx i::-i :'l'lltti5}1-|1l'lH'l.'lt, I]H" .'I.]Jl‘lllrl'll‘r'l 1!.‘II'|-¢. |rrn'-.'.'F1 .lllir"n.l', L\.'ili:
a stripe of vellowish scales running the whole length on cach side. T as rather
smaller than most of our other Culicines, the average length of the wing hemng

about 4—4+3 mm.

A cinerens 18 4 common species in many parts of Britain, especially in the
more low-lving districts ; it has been recorded from many counties in the south
and ecast of England, as well as from Glamorganshire and several localities in
the lowlands of Scotland.  In the Broads district of Norfolk and Suaffolk it is
particularly abundant.

The most characteristic breeding places of A, efnerens are riverside marshes
and tlooded meadows, but the larvae are sometimes found also i woodland
pools.  The adults first appear in June and may remain on the wing until
September ; eggs are laid during this period, but do not hatch until the following
April, the larvae taking about two months to develop.  There is thus of neces-
sity only one generation in the vear.

Where it 1s abundant . sinerens is often a very troublesome insect.

Dr. Gunnar Olin, in Sweden in the summer of 1938, found specimens of
A. ermerens infected with tularaemia (an infectious disease of rodents, which
can also attack man).

Aedes geniculatus Olivier
(Plate 10

The silverv-white knees, to which the specific name of this species alludes,
provide one of its most distinctive features ; this, taken in conjunction with
the pattern of black and white scales on the thorax, well represented in the
accompanving plate, will serve to distinguish it from several other woodland
species of the genus A édes with which it might be confused.  Another striking
characteristic is the blue-black colour of the upper surface of the abdomen,
which has conspicuous silverv-white spots along the sides, but no transverse
white bands such as are to be seen in most of the other species. The legs are
Llue-black, with the hind femora extensively white.

A. penicnlatus 15 common in most parts of England where there are suitable
large trees, but at present there are no records of its occurrence in Wales,
Scotland or Ireland ; this may be in part due to the fact that few persons have
attempted to find it, but it seems certain that it does not extend nearly so far
north as its common associate Awopiieles plumbens.

This is the only species of Aédes as vet tound in this country which breeds
exclusively in the water which collects in holes in trees. As in the case of
Anopheles plumbers the larvae are found chiefly in those rot-holes which
contain brown tanninised water, but they also oceur in smaller holes and forks
between trunks which contain elear rain-water.  The larvac may be found
(though usually in small numbers| throughout the winter, but are most numerous
in the early summer months,  Adults oceur from April to Seprember, being
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most numerous in June.  Eggs are laid on the sides of the cavity above the
water-level, so that when the supply of water in the hole is replenished by rain
they are washed down and hatch.  The winter is probably passed mainly in
the egg stage as the larvae are able to survive only brief periods of frost. It is
uncertain whether more than one complete life-cyele is passed through during
the vear ; the apparent succession of broods during the summer may be due
to irregularities of rate of growth in the larvae or (as is known to happen in
some species of this genus) to delay in hatching of a proportion of the eggs of
one batch.

A. genicnlatus can inflict a severe bite and is often troublesome in well-
timbered distriets.

Aédes rusticus Rossi
(Plate g

This is a rather larger insect than the others of the dark-legged group of
the genus Aédes, the average wing-length being about 6-6-5 mm. as against
s mm. in 4. punctor or A. detritus.  There is some variation in the ornamenta-
tion of the body ; in many specimens the abdomen of the female shows a more
or less complete median longitudinal stripe of yellowish scales, but in other
examples this stripe is apparent only on the last few segments and may be
reduced to a slight widening of the transverse pale bands (which are present
in all cases). The front half of the thorax shows in perfect specimens a pair of
rather narrow black stripes separated and bordered by golden-brown scales.
The sides of the thorax (pleurae) are more densely scaly than usual, and a
feature distinguishing this species from all other members of the genus in
Britain is that the scales on the * posterior pronotum ” (immediately below
cach shoulder) are all very broad.

A. rusticus is a woodland species common in many parts of England and
Wales ; in Scotland it has been found at Dingwall, Cromarty. The adults
appear chiefly in April and May, less commonly in June and July.

The larvae of A. rusticus are found for the most part in ditches or woodland
pools which are bordered with deciduous hedges or trees, such pools being
usually bottomed with dead leaves, upon which the larvae feed. The eggs
may hatch, and the larvae grow to maturity, at any time during the winter,
but pupation does not occur until late in March.

Although A. rusticies will bite readily enough in the neighbourhood of its
breeding places, there do not appear to be any records of its causing serious
annoyance, perhaps because other woodland species are usually more abundant.

Aedes punctor Kirby
(Plate 8
This species, at one time more commonly known under the name A, wemo-

rosus, is the only member of the dark-legged group of the genus Aédaes in which
the pale transverse bands of the abdomen (or at least those on the last few



NEMATOUERA— CULICIDAE 11

Segments) are constricted in the middle so that their margins form an inverted
V. The vestiture of the thorax is rather varable in colour ;. usually 1t s Lhight
brown with a single broad median stripe of dark bhrown, but often this siripe
may be absent, or the whole of the back of the thorax mayv be dark brown ;
occasionally the stripe may be double, or the scales at the sides may be whitish.
The scales of the wings are entirely dark, and there is no sprinkling of white
scales on the dark parts of the legs and abdomen.

A. punctor 1s an abundant species in many parts of Britain ; it occurs
almost thr’ullghlll][ I':]'I';_f[ill!{t .'|1]1.1 H:'ul].-m:l, |H|I |-~ .-|r=‘1"I:i|'|_'-.’ .'t:-i:-%.m'i.'lel '|.'|.'i'|h .L-.;u'ul},'
and gravelly districts, and with moorlands with heather, birch and coniferous
woods. It is therefore more abundant towards the north,  Adults first appear
in April and may be found throughout the summer.

The females of o, pasictor deposit their eggs in dry hollows where water 1s
likelv to collect during the winter, cither on open heaths or in woods ; the eggs
are laid above the level of any water that may be temporarily present in the
summer.  The larvae hatch when the pools are flooded during the late autumn
or winter and pupate in the following March. Larvae are sometimes also
found during the summer months ; it is thought that these have derived from
eggs, the hatching of which had been delayed, and not that they represent a
second generation,.

A punctor attacks human beings fiercely in the neighbourhood of its
breeding-places for example, in the southern outskires of London) and has
sometimes been taken biting indoors in houses in the vicinity,

Aedes sticticus Meigen

This is very similar to A, punctor and A. commwnis, resembling the latter
in having the pale bands of the abdomen of even width, but differing from both
in the scaling of the mesonotum, which is blackish in the middle, whitish at
the sides (somewhat as in . genicalatus, though the contrast in colours is less
sharp , and in having a whitish stripe on the outer side of the hind tibia.

A. sticticus is a scarce insect in Britain, It was first recorded from Scotland
by Stephens under the name Crwlex concinnns ;. since then it has been found
once in Perthshire, once in Westmorland, and on a few oceasions in the New
Forest.

According to continental observers . stieticis breeds in open or partly
shaded temporary pools ; the winter is passed in the egg stage, and there may
be one or more summer generations if the breeding areas become re-flooded.
The adults are said to travel considerable distances from their breeding places,
often causing widespread annoyance.

Aédes communis De Geer

This is very similar to A, puanctor, but the pale bands of the abdomen are
of even width and the front half of the thorax shows two narrow dark stripes.
It has only once been found in Britain, in a wood near Strelley, Notts., in Sep-
tember 1922, The life history in Europe is similar to that of A, pusctor.
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Aedes detritus Haliday

(Plate 7

Although included among the dark-legged species of the genus Aédes,
A. detritus has in fact rather pale legs, owing to the more or less copious
sprinkling of white scales among the black ones, except towards the tips of
the tarsi ; there is usually also a considerable sprinkling of white scales on the
dark parts of the abdomen and on the wings. This * pepper-and-salt
appearance is usually a sufhcient indication of the identity of the species.  The
thorax is uniformly brown, without the dark median stripe characteristic of
A. punctor ; the pale bands of the abdomen are usually of even width,

A. detritns is a very abundant species on all the low-lving coasts of Britain,
It mav extend some distance up our estuaries, but is not found far from tidal
water except in the brine district of Worcestershire *  Adults have been collected
in every month of the year, though they are most abundant in summer.

The eggs of A, detrities are deposited amidst the vegetation of coastal
marshes ; they are able to retain their vitality for at least a year (probably
much longer), whether dry or submerged, and some of them hatch on each
successive occasion that the marshes are Hooded by an exceptionally high tde
either directly or by water percolating through a sea-wall. Hence, in areas
which are subject to alternate flooding and drying, fresh stocks of larvae are
periodically produced, the greatest numbers after the highest tides.  The larvae
are able to stand a very high degree of salinity (very much greater than that of
sea-water), with the important result that mosquito production in coastal
districts is able to continue unchecked through periods of drought.  Apart
from the fact that all the eggs do not hatch at once, it i1s almost certain that in
A. detritus several complete life-cveles may be passed through during the year,
and in hot weather the period required for one of these cyveles may be as short
as a fortnight.

Females of A, detritus are vicious and persistent biters, and have been
ascertained to have a fhght-range of at least four miles ; the species is therefore

a source of widespread and serious annovance in coastal districts.

Aedes leucomelas Meigen
This is very similar to . detritees, but lacks the sprinkling of pale scales on
the dark parts of the abdomen. It has only once been found in Britain, at

Widmerpool, Notts., in May 1919,
A. lewcomelas is common on the coasts of Germany and Denmark, and also
in central Europe,  The larvae oceur mainly it not solely in brackish water.

Aedes caspius Pallas
(Plate 6
The bright fawn-coloured thorax, with two rather narrow white stripes
running its whole length, is highly characteristic of this species ; in addition it

& Simee this was writben the Bk ies has bieen found on Wood Walton Fen, Tomts,
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may be distinguished from all other British Aédes except A, dorsalis by the
markings of the legs, the hind tarsi having pale ereame-coloured rings embracing
the joints, with the last segiment 1.'I'|I!I'1'|:'i:~' cream=colourcd,  The scales of the
head are mostly bright fawn-coloured like those of the thorax, with a conspicuous
white spot in front : the abdomen of the female s dark brown above, with a
median vellowish stripe, transverse vellowish bands across the junctions of the
segments, and with lateral white spots ; the wings have a copious sprinkling
of pale scales among the dark ones. Variations from this tvpical ornament are
frequent ; the white stripes of the thorax may be very narrow or absent, the
general tint of the thorax may be lighter or darker, and the yellowish scales of
the abdomen may be more numerous or the median stripe interrupted.

A. caspius is in the main a coastal insect, commonly associated with .
detritns, and occurring with that species on all the low-lving coasts of England
and Wales, and also inland in the neighbourhood of Droitwich ; unlike .
detrifies, however, it extends up the Thames estuary as far as London, and in
some seasons is abundant in some of the London suburbs.  Adults have been
collected in April, June and July, but are commoner in August and September,

The hfe-history of A, caspins is in general similar to that of . detritus, the
larvae occurring together in salt marshes and several broods being produced
during the summer. However, o, caspies differs from . detrities in two
noteworthy respects @ in the first place it is not confined to salt or brackish
water, having been found breeding on several oceasions in fresh-water pools
on commons near London and also in sewage beds ; secondly, the winter appears
to be passed exclusively in the egg stage, the first larvae appearing in April.
As s the case with . detritus, the females certainly fly for considerable
distances (at least several miles from their breeding places, though not so far
as was formerly supposed.

AL caspins shares with . detrities the responsibility for causing widespread
annovance in English coastal districts, being apparently more abundant than
its associate on the East coast, but less so on the south coast. It is also extremely
troublesome in some seasons in the southern suburbs of London, sometimes
entering houses to bite.

Aedes dorsalis Meigen

In leg-markings and some other respects this resembles .. caspius, but the
two are very easily separated if their scaly vestiture has not been denuded.  In
A. dorsalis the thorax has a broad dark brown median stripe and dark brown
arcas on each side, separated from the median stripe by broad areas of ashy-
white scales ; the median stripe and transverse bands of the abdomen are white
instead of vellowish and the dark scales almost black ; also the wings are less
evenly sprinkled with pale scales, some of the veins Leing almaost entirely dark.

A dorsalis, hke A, deiedtns, 15 in Britain a purely c astal species, but so far
it has not been found in many localities, these being in the counties of Dorset,
Essex, Norfolk, Westmorland, and the lsle of Man (Ramsey).  On the heaths
around Poole Harbour it has been recorded as biting fiercely.,
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The life-history of 4. dorsalis, so far as known, is similar to that of its close
relative A. caspius, but larvae have not been found in fresh water in this country,
The winter is apparently passed in the egg stage ; Marshall records that of a
batch of eggs obtained in the carly summer of 1933, some hatched on immersion
ten days after being laid, others, after having been preserved dry (on moist
filter-paper) for a year.

A. dorsalis is widely distributed in Furope, North Asia and North America,
chiefly in coastal or saline districts. It is one of several species of A édes which
have recently been shown experimentally to be capable of transmitting the virus
of encephalomyelitis in horses in the United States.

Aeédes flavescens Miiller

This is one of four species of Aédes which have conspicuous white rings on
the tarsi of the hind legs, these rings being confined to the bases of the segments
and not embracing the joints. From the other three species of this group A.
Havescens is sharply distinguished by the colouring of the body, the thorax
being dark golden-brown and the abdomen mainly covered with straw-yellow
scales, with indications of interrupted median and lateral black stripes ; the
scales on some of the wing-veins are predominantly vellow, on others pre-
dominantly dark ; the first segment of the hind tarsus is vellow, except for the
narrow basal white ring and a still narrower black ring at the tip.

A. flavescens is at present considered one of the most local of the British
mosquitoes, having been obtained so far in only two localitics—the Isle of
Sheppev and Walton-on-Naze. Both discoveries were due to P, G. Shute, who
found the larvae in deep ditches containing slightly brackish water and situated
not far behind the sea wall in open marshy country.

According to the investigations of Wesenberg-Lund in Denmark and Hearle
in Canada (where this species also occurs) A, flavescens has one annual genera-
tion ; the eggs are laid in low-lving places amongst reeds or sedge ; they become
submerged during the winter, the larvae hatch in February or March, and the
adults are on the wing towards the end of May. The life-history of the species
in Britain appears to be similar.

Aedes annulipes Meigen

This is in most respects similar to A. cantans, differing (in the female sex)
in the following particulars : pale scales of thorax, abdomen, wings and femora
and tibiae yellow instead of white ; scales of thorax mainly golden brown, with
a broad darker brown median stripe ; transverse pale bands of abdomen and
white rings of tarsi broader.

A. annulipes is a rather local species in Britain, but has been recorded from
many localities in the south-east and midlands of England, the most northerly
being Austwick (N.-W. Yorks). It is very abundant and troublesome in some
localities in the fens and broads.
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A annnlipes breeds in open or only partly shaded situanons, typically
among reeds or sedge with sallow and other bushes forming ** carr,”” as at
Wicken and Wood Walton fens, and apparently alwayvs in fresh water.  Adults
hateh late in April (usually somewhat later than . cantans) and may remain
on the wing until September.  Eggs laid during the summer do not hateh (even
if submerged’ until early the following vear.

Aedes cantans Meigen
(Plate 5

From the two nearly related species with white rings at the bases of the
hind tarsal segments, A, favescens and A, anndipes, A. cantans is distinguished
by its darker colour : the thorax is dark brown, usually with a pair of small
patches of pale scales ; the abdomen is largely blackish above, though usually
with narrow transverse white bands ; and the legs are more extensively dark,
the white tarsal rings being narrower.  The wings have scattered pale scales
(variable in quantity) which are white, not vellowish, and the pale scales of the
legs are also white.

A. cantans is recorded from rather more localities in England than A.
annulipes, though there are at present no records from Wales, or Ireland, and
the only Scottish record is of females from Dingwall, Cromarty.*

In contrast with A. annulipes, A. cantans is definitely a woodland species,
its breeding places being temporary pools which are well shaded. At Hayling
Island, the removal of bushes and overhanging trees from around a prolific
breeding place of . cantans resulted in the entire disappearance of the larvae
for a long period.  When, however, the bushes were allowed to grow again
the water became reinfested with larvae.  Adults are hatched in April and live
on (or are supplemented by fresh hatchings) through the summer until Sep-
tember. Eggs laid in the summer do not hatch until the following February
or March (even if submerged in the autumn), and even then some remain
unhatched so that if the breeding pools become dried out in the spring, summer
rains may result in a fresh supply of larvae hatching (from the previous season’s
egras ) to replace those which had failed to mature through drought.

Aedes vexans Meigen

In general this species is very similar to A, cantans, though the two are not
nearly related, as is clearly shown by the structure of the male genitalia and
larvae, .'-"Lpal‘t from its usually smaller size 4. vexans may be distinguished
from A. cantans by having the pale transverse bands of the abdomen constricted
in the middle and the scales of the wings all dark ; the white rings of the tarsi
are narrower and less conspicuous than in the other species.

The few records of A. wzexans in Britain seem to be of a sporadic
nature and suggest that the :-'.p-:*-:'iv}‘. may not be a permanenl native with us ;

* These diffcr in some respects from English females of A, cantans and it is possible that they may

r--]l-r-.-ss-t;1|l: -ilHUllllt'r i]‘u"'l.!iq"q.. T]u—'r._' are twao or ||‘:r|_-r_~ q-lnhn-]\,' _|_|Ii|,-|;l {‘._;11ti;|1|_'1|!,||. xpurie'.\ “'I‘tl-l."'h ]l.:l'lrl- Tl
yet been recopnised as ocourring in Britain.
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Marshall suggests that * dry-laid ™ eggs might perhaps be accidentally im-
ported from the continent and subsequently introduced into suitable water.
The species has oceurred in the following counties : Sussex, Hants, Middlesex,
Herts., Oxon., Cambs., Suffolk, Merioneth,  In September, 1927, it constituted
a plague at Finchley, London, this being the only occasion when it has been
noted m numbers in this country,

According to 1*:Llrn|w;|u observers, A. vexvans breeds principally in flooded
meadows and other temporary collections of water, preferably in open, sunlit
situations.  The adults bite persistently in the day-time, being often the cause
of serious and widespread annovance both to men and beasts, so much so, in
some districts, that agricultural operations have to be carried on chiefly at
night, and cattle kept under cover throughout the day.

Experiments on the flight-range of 4. vexans have been made in North
America by Marlatt (1934), who recovered marked individuals at distances of
4 to 5 miles from the place of liberation within 10 days. The same experi-
ments served to demonstrate the length of life of individual mosquitoes ; some
were aged 104 dayvs when re-captured.

Genus THEOBALDIA Schrank

The chief diagnostic feature of this genus is the presence of a row of vellow
hairs immediately in front of the anterior thoracic spiracle, but this feature is
only obwvious to a trained eve and cannot be seen without magnification.  Apart
from this the species of Pheobaldia may be distinguished from those of Aédes
by their blunt abdomen and simple claws and from those of Cwlex by their
larger size and ornamentation.

The six British species fall into two groups representing two very distinet
subgenera.  The species of these two groups are not only dissimilar in orna-
ment, but also in life-history © those of the first group (tvpified by 7. annndata)
resemble Cudex in that their eggs are deposited in the form of rafts on the surface
of water and that several generations are produced during the vear ; those of
the second group (tyvpified by 7. fumipennis) resemble Aédes in that the eggs
are laid singly on dry ground, while the species have only one annual generation.

The only one of the six species that is of any practical importance (on

account of being a nuisance) is 7. annnlata.

Theobaldia annulata Schrank
(Plate 13)

Among the species liable to be found indoors in Britain, Theobaldia annnlata
is hoth the largest and the most ornamental. It is quite half as large again as
the common house-gnat (Cudex pipicns), and is not greatly exceeded in size by
any blood-sucking mosquito in the world.  Its wings exhibit four or five small
dark spots, formed by aggregations of scales, in the same positions as in
Anopheles maculipennis, and confusion between the two species is possible on
this account, but 7. auwmulata may at once be recognised by the many white
rings on the legs ; not only is there a conspicuous white ring at the base of each
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tarsal seement (as in Addes cantfans and related species), but the first of these
M-urm-nt; on cach leg has a second white ring in the middle, and there s a
W ].I.I'Iir'lh ring near the tp of cach femur,  The abdomen hias a dhistinet transyverse
white band on each segment, and also a median longitudinal white mark on the
second SCUTTenNL.

I annwelate, though not usually nearly so abundant as Cedew, is 4 common
inscet throughout Brtain,

The breeding places of 7, aunwlata are varied, the larvae being found in
stacnant ponds, ditches, water-butts, tanks and other collections of water alike
in open or shaded situations, especially when the water is contaminated with
manure ; they mav oceur in brackish water with a salinity up to one-third
that of sea-water.  Females have been found hibernating in cellars, atties,
outhuildings occupicd by domestic animals, stacks of wood and hollow trees,
The hibernation, however, is incomplete, and any short spell of mild weather
in the winter may induce the insects to leave their hiding-places, feed, and deposit
their egg-rafts.  On this account larvae as well as adults may be found at any
time, though as in the case of the other hibernating species the majority of
females lay their first batch of eges in April or May.  Several generations (that
is at least two are passed through during the vear, the last main bateh of adults
being produced in October.

[ awnadate inflicts a more painful bite than most of the other British
mosquitocs, usually indoors and at night.  The after-cffects of the bite are also
liable to be distressing, and it is not at all unusual for extensive swelling,
sometimes needing medical attention, to follow an attack by this insect ; but
as in the case of other biting insects the severity of such effects seems to depend
more on the idiosynerasies of the vietim than on those of the aggressor. To
avoid risks, it is desirable to destroy any specimens of this insect found in bed-
TOOIMS.

Theobaldia subochrea Edwards

The chief distinction of this species from 7. awnnelata is its generally lighter
colour, the thorax being a lighter reddish brown and the abdomen being
suffused 1o a greater or less extent with vellow scales, the pale bands being
vellowish and often ill-defined,

The life history and habits of 7. subockrea are quite similar to those of
L. annnlata.

In Britain, 7. swbochrea is a much more local insect than 77, anwnlata, and
except for odd specimens taken in London and at Leichworth is confined 1o
the neighbourhood of the sca-coast (as is usually the case also in Europe).
County records include Dorset, Hants, Sussex, Kent and Yorks.,

Theobaldia alaskaensis Ludlow

This species differs from 77 aunndara chiefly in the absence of pale rings
from the femora and the presence of only one pale ring on the first segment of

cach tarsus (the median pale ring being absent
*



s BRITISH BLOOD-SUCKING FLIES

According to available records 7. alaskaensis seems to be not uncommon
in Scotland, in both the lowlands and the highlands.  In England it has only
been taken (and that sparingly) in Cumberland, Westmorland, and North-West
Yorkshire.

Nothing is at present known regarding the life-history or habits of 7
alaskaensis in this country,

Theobaldia fumipennis Stephens

In this species the conspicuous markings characteristic of 7. annnlata and
its allies are lacking : there are no spots on the wings and no short white stripe
on the second abdominal segment ; the pale rings on the legs are so much less
conspicuous that the insect might at first sight be mistaken for a large Cudex
pipiens, owing to its general brown colouring and banded abdomen; in 7.
Sumipennis, however, there are definite though not very broad pale rings on
all the tarsi, these rings being vellowish in colour and spreading across both
sides of each of the joints. The thorax shows four narrow lines of pale scales,
The scales on the middle third of the proboscis are mainly pale except on the
upper surface.

T fremipennis is locally common throughout Britain, having been recorded
from as far north as Inveran in Sutherland, but is easily overlooked owing to
its inoffensiveness : there is no record of the females biting human beings or
domestic animals or even of entering houses ; they will not feed on blood in
the laboratory, neither have any blood-fed females ever been captured.

The eggs of T, fremipennis are laid singly or in small groups either in dried-
up hollows or above the water-level in partly-filled ones ; they hatch in the carly
winter and often become full-grown by November, changing to pupac in the
following spring. The adults hatch in April and may be found on the wing
until September.

Theobaldia morsitans Theobald

This closely resembles 7. fumipennis, differing most obviously (in the
female sex) in having the proboscis almost entirely dark below as well as above.

L. wmorsitans is as widely distributed in England as I _,.l".*r.ﬂ.l.u"l.l'!r.lmf'.-u‘, and
most districts it is the commoner insect ; it has been found also in Wales and
Ireland, but there appear to be no well-authenticated records at present from
Scotland.

The habits and life history of 7, mersitans are similar to those of 77 fam-
pewnds [ the name worsitans is inappropriate as there are no certain records
of its biting in this country.

Theobaldia litorea =hute

This is extremely similar to 77 fumipennis and T worsitans, differing (in
the female sex) from the former chiefly in the more indistinet tarsal rings, and
from the latter in having the proboescis largely pale beneath in the middle.

7. litarea is a much more local insect than either of its two allies ; most of
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the records of s occurrence are from the south and east coast [ Dorset, Hants,
boent, Essexo and it has also been found near Belfast and i the fens near
Cambridoe.

In habits and life-history, 7. {itorea vesembles 0 fuaipennis and 7.

Myl ns.,

Genus CULEX Linnacus

The one positive feature of the genus Cwlex, by which it may be dis-
tinguished, in the adult state, from other genera of mosquitoes, is the presence
of a pair of small hary |r;ut:-€ ]‘mh'i”i between the claws, but as even some
entomologists find this character rather ditheult to appreciate, it is not to he
expected that the lavman, for whom these notes are mmtended, will readily
recornise the genus by this means,  An casier means of diagnosing our commuon
Crlex 1s by the negative distinction of the absence of any striking ornament.

{ wiex 12 mainly a genus of the tropics and subtropics, only a very few species
extending into northern Europe, of which we have two (or three, if € molestns
be admitted as a distinet species ) in Britain.  In all cases the eggs are deposited
in rafts on the surface of water, and there are two or more generations in the

vear.

Culex pipiens Linnacus and C. molestus Forskil
(The House-gnats) (Plate 14)

The house-gnats are rather dull-coloured insects lacking any very striking
peculiarinies. Nevertheless their identification is rarely a matter of any diffi-
culty because, apart from the highlv-ornamented Zheobaldia annnlata, they
are the only culicine mogquitoes commonly found indoors in this country.  Doubst
15 only likely to occur regarding the identity of specimens found out of doors,
which might easily be confused with dark-legged species of the genus A édes,
such as A, punctor or A, detritis. From these species house-gnats may usually
be known at a glance by the more reddish-brown tint of the body, due partly
to the colour of the scales, but more to the paler tint of the almost bare sides of
the thorax., A more careful examination will show that in Ceefex the abdomen
is blunt-tipped, and the upper fork-cell of the wing has a very short stem, this
latter feature being diagnostic. The upper surface of the abdomen is mainly
dark hrown, cach segment having a ereamy-white band at the base.

Until recently it was supposed that the common house-gnats of this country
belonged to a single species, Crldex pipiens, but intensive research has now estab-
lished the fact that there are two distinet forms (Marshall and Staley, 1933).
These two forms have been treated by Marshall (1938 as distinct species, €
piprens Linnacus and C. molestns Forskil, and for the sake of consistency the
same procedure is adopted here. There are, however, several reasons for
regarding them as varieties or subspecies only, as has been done by Jobling
(1938, who uses the names (0 pipiens pipiens and O pipiens molestus,
Points in favour of this latter terminology are @ (@ the two forms have been
shown to be capable of inter-breeding in the laboratory (though 1t s still
uncertain o what extent the hyvbrids are fertile) ; (&) there are no constant
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differences between the two in the structure of the genitalia 3 (¢) the distinetions
are of the same order as those between Awopheles maculipennis alroparvns and
A, . messeae, which have hitherto been treated as races or varieties and not
as species. On the other hand, Marshall points out that @ () Weyer has shown
that melestus, but not pipicns, will interbreed with the tropical C. fatigans
Wied. ; (&) close similarity or cven identity in genitalic structure is no proof
of identity u!hﬁpvri:'r'\. as 15 demonstrated, for example, by Dheobaldia morsitans
and 7. fumipennis; () different strains of C. molestus will not interbreed,
and these strains are perhaps comparable with the races (afroparvus, messeae,
etc.) of A, maculipennis.

The distinctions between O pipiens and C. wmolestus are most readily
appreciated in the larval stage and in the male sex, the larva (in all four growth-
stages) having a shorter siphon and shorter anal papillae and the male shorter
palpi in €. smolestaes than in C. pipiens. The females of the two cannot always
be distinguished with absolute certainty, the most reliable distinction, according
to Marshall, being in the colour of the scales on the under surface of the
abdomen ; in C. pipiens these scales are mostly cream-coloured, but there is
alwavs a small patch of black scales in the middle, and usually another on
cach posterior corner of cach segment, whereas in €, molestus the scales are
cither all cream-coloured or with small median black spots but no lateral black
spots.  Marshall also states that when adults of C. pipicns and C. molestus are
viewed side by side, the former species is distinguishable by the darker brown
colour of the abdominal tergites and the more obvious pale spots at the tips
of the femora and tibiae.  Much more important than the very small morpho-
logical differences between the two species are the differences in habits and
life-history as described below,

Culex pipiens Linnacus

This species is abundant throughout the British Isles, and is probably to
be found in every house in country districts, often in very large numbers, but
is verv much less in evidence in towns. It is one of the three common British
mosquitoes of which the females hibernate, passing the winter in a torpid
state in cool but more or less frost-free cellars, out-houses, caves, mine-adits
or similar places.  They emerge from hibernation in April and commence cgg-
faving in May. Two or more generations are passed through during the
summer, and by the beginning of September the species has reached its peak
in numbers and in favourable yvears is very abundant. The mean autumn
temperature, however, is not sufficient to allow breeding to continue in nature
—though in the laboratory with somewhat higher temperature and increased
illumination it has been found possible to induce the insects to continue breeding
through the winter. During September females begin to enter sheltered
places for hibernation ; males and larvae do not survive much if at all bevond
the end of October.

The characteristic breeding-places of €. pipiens are rain-water butts, tubs
on allotment gardens, and puddles and ditches about farms, also pond-margins
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and =ometimes ".'l.'l.'”:‘\: 1|illllg_1]‘: r||r1'1|.l.li|f'-‘ “'l.iﬂ;_f iH 1-I'L':-|I .m-l !'.i'll'|j-.' |-l|~,|1' wealer
the larvae can _-"-.,-|r11n'|'nn!.l1:‘ ||1-'|1::~.1'|".'1',-i liw h.llirli[:l.' Ly ter half that of sea-water
and to a considerable degree of pollution.

It 15 commonly astated that the female of this h]!i'l'il'r\ r'--1|||i|':-:~ a feed of
blood before she can layv fertile eggs. This blood-meal s generally olbnained
from birds (including -|:nl.:1ll'y,' , sometimes from rodents or even from frogs,
but rarely if ever from man, The man-ignoring propensity of £, piprens may
bhe regarded as definitely established by numerous laboratory experiments
which have shown that it is a matter of great difficulty or even impossibility to
induce females of this species to feed on a human subject; and that in spite
of the vast numbers which are to be found in houses in this country no proof
of thetr biting is forthcoming ; i all cases where rnrnp];lint:a of MOsuItoes
biting indoors have been investigated the offenders have been shown to be
cither the allied O wmelestis or some other species such as Fheobaldia annnlata.

As an alternative or supplement to the blood-meal, €. pipiens sometimes
takes honey from flowers, and Myers has recorded a remarkable ease of its
fereding on milk in separating-pans, sitting on the creamy surface and piercing
this to obtain the skim-milk beneath.  Whether milk would be an adequate
alternative to blood as an egg-producing meal 15 a point which has not heen
imvestigated.  Food taken by the female in autumn, whether in the form of
blood or not, is stored in the fat-body for consumption during hibernation.

O, pepicns 15 unable to mate in small confined spaces ; mating takes place
in the open during the swarming of the males.  Autumn mated females store
the sperms in their spermathecae for use in the spring when, after the first
blood-meal, development of the eggs takes place.

Culex molestus Forskl

In striking contrast with . pipiens, C. molestus is only very sporadically
distributed in Britain ; apart from a number of occurrences in London its
presence has only been established in two seaside places—Hull and Havling
Island, and suspected in another seaside town—Harwich. The fact that it
has only been found in or near sea-ports suggests that it may not be a per-
manent native but is introduced sporadically by shipping. It is abundant
in southern Europe, but in France and Germany, as in Britain, it is much less
widely distributed and occurs chiefly in towns. It is thus even more strictly
domestic than €, pipiens, but it does not hibernate so completely.

(. molestres has been the subject of detailed laboratory researches during
the fast few vears in this country as well as on the continent, It has been shown
to be capable of mating in small confined spaces (even in Jars) and of producing
fertile and viable eggs without any food having been taken by the adult, also
of passing through its whole life-history, even for several successive generations,
in complete darkness. It is less resistant to low temperatures than €. pipicus,
but on the other hand its larvae can stand a greater degree of pollution of the
water in their breeding-places, and even thrive better in highly contaminated
and turbid water.
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Most of the records of . meolestis in this country are of adults only, so that
httle can be said regarding its natural breeding-places.  In France, .I';u'-.w-'n.q-r,
it s said 1o be specially addicted to cess-pools and septic tanks, though it docs
accur in other types of breeding place such as those more favoured by €. pipicns.

Paradoxically, although €. molestus is capable of carrving on its existence
without a blood-meal, it 1s far more bloodthirsty than €. pipiens [ it not only
feeds on birds but also attacks man very readily—usually indoors and at night,

From the now established fact that house-gnats exist in two distinet forms,
e |!l‘|:|ﬂ—1:riti|1}_5 and one man-ignoring, a conclusion of E;ur'.'u'iju::i] importance
may be drawn : that is, that in this country control measures against them are
entirely unnecessary unless the (fortunately very localised) C. modestus is present.

Culex apicalis Adams

Apart from the two common house-gnats, this is the only member of the
genus Cudex occurring in these islands. It is similar in appearance to C,
pipicns, but may be distinguished very readily by the position of the white
bands of the abdomen, which are placed on the hind instead of the front margin
of cach segment.  The species is rare in Britain ; a few examples have been
captured in the highlands of Scotland and single larvae have been taken at
Havling (Hants) and Easthampstead (Berks).

C. apicalis is widely distributed in Europe and North America, its breeding
places being similar to those of C. pipiens. The females do not hibernate in
dwellings, but have been found doing so in crevices between stones ; they do
not attack warm-blooded vertebrates, but have been observed biting frogs and
snakes, as 1s the case with some other nearly related species in other parts of
the world.

Genus ORTHOPODOMYIA Theobald

The unusually short fourth segment of the front tarsus is regarded as the
most important diagnostic feature distinguishing female mosquitoes of this
genus from others, but the single British species is more easily recognised by
its peculiar and conspicuous ornament.

The species of Orthopodomyia are few in number and mostly tropical in
distribution. All of them breed either in tree-holes or in the water collected
in the axils of leaves of various plants, and none of them is known to bite man.

Orthopodomyia pulchripalpis Kondani
(Plate 12)

This is, perhaps, the most handsome of all our native mosquitoes. The
beautiful pattern of the thorax, consisting of sharply defined fine white lines
on a dull black ground, should make its identity quite unmistakeable, while
further distinctive features are the white band across the middle of the proboscis
and the sharply contrasted black and white colouring of the whole body ; the
broad white rings on the hind tarsi spread across the joints,

All the examples of this insect taken in England have been reared from
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larvae : it 1s a remarkable fact that it has never been seen on the wing and was
not known to occur with us until the discovery of its larvae in Epping Forest
in 1920. The available records Sugrreal that it has a VT loacal 1|h1|||-|4||1-n|
as 11 has so far been found only ina few places in London and the home counties,
and at Cambridge and Havling Island, but when searched for it will probably
be found 1o be widely spread in the south and midlands of England.

Q. pu chliripalpis breeds exclusively in the water which collects in holes in
trees, and  chietly in those holes which contain a fair volume of water
for a considerable period of the yvear, the water being dark brown in colour,
There is probably only one generation in the vear.  The species has been kept
under observation at the Molteno Institute, Cambridge, a supply being main-
tained in a hollow tree-trunk set up in the grounds,  The observations made
have been thus summarised by Tate :

*Larvae of O. pulefripalpis arve usually present all the vear round, and
are especially abundant in July and August.  The fourth-instar larvae may
over-winter in the reservoir, and even if these larvae are brought indoors
and kept in a warm room they will not pupate until the following spring,
Although the imagines live for several weeks in captivity if fed on raisins
or apple they do not breed.  The females, in captivity, would not bite man,

birds, toads or imvertebrates such as earth-worms or ﬁlugﬁ_”

Genus TAENIORHYNCHUS Lwynch
The species of this genus have the abdomen of the female blunt-tipped and
the claws simple as in Zheobaldia and Culex, the chief distinctions from these
genera (so far as the adult female is concerned) being in microscopic details.
The genus, however, is sharply distinguished from other mosquito genera by
the remarkable adaptations of the larvae for aquatic life, as noted in the account
of the single British species which follows.

Taeniorhynchus richiardii Ficalbi
(Plate 11)

In general naked-eve appearance there is nothing strikingly distinetive
about this insect, its size and tawny-brown colour reminding one very much of
Crlex ‘m",f;..r.'.r.r;;_ the common }mm;i:-grml . abraded vxmnph':s of these two ﬁpi.'i.‘[t's
might indeed be very easily confused.  The distinctive features of 7. richiardii
are, however, quite casily appreciated, especially if the insect be examined
under a hand-lens. The upper surface of the abdomen lacks transverse white
bands ; the tarsi are ringed—even though somewhat iru'm't::E:-jL‘uuu::l].' ~with
creamy-white, the first segment having a ring in the middle as well as one at
the base, the others at the base only ; and the veins of the wings are clothed
with scales which are unusually broad, many of them being pale in colour
while others are dark, giving the wing a peppered appearance.,

1. rickiardii is locally commaon in England, having been found in most of
the counties where collectors have scarched for it and occurring as far north as
Durham, as well as in Belfast, County Down and County Wicklow in Ireland ;
at present, however, there are no records for Wales or Scotland.
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The life-history of 7. ricdiardidi is of exceptional interest.  The larvae and
pupae, like those of all other mosquitoes, live in water and breathe air, but
mstead of rising to the surface to breathe they obtain their oxvgen from the
roots of water-plants.  The adaptations of the larvae for this purpose are
highly remarkable ; organs of attachment and piercing, which include a saw-
like structure, are developed from the valves at the tip of the breathing-tube,
and in addition to this, special air-storage-sacks are formed as appendages to the
tracheal trunks.  The pupae also have their breathing horns speeially modified
for piercing the plant rootlets, so that, like the larvae, they can remain in the
mud at the bottom of the water, only rising to the surface when the adult fly
1s ready to hatch.  There is probably only one generation in the vear ; the flies
may be found from May to September, but are most abundant in July when
the main brood is hatched. The eggs are fastened together in the form of
rafts which float on the surface of the water; the larvae when quite young
breathe at the surface, but soon descend and take up their positions on the
plant roots.  The winter is passed in the larval state ; the young larvae remain
half-grown until the spring, when thev complete their development.

Females of this species attack man readily, and where they are abundant
may be very troublesome ; they bite at night, and are rarely active till it is
almost or quite dark ; they not infrequently enter houses, and according to
Shute are likely to enter bedrooms during the night and to depart, gorged with
the blood of the occupants, before daybreak, with the result that other harmless
insects (such, perhaps, as Culfex pipiens) are liable to become objects of
suspicion.
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Family

CERATOPOGONIDAE

(BiTixa MipgEs: in North America known as PUNKIES or sometimes as
SANDFLIES.)

Tue small flies which comprise this family were, until somewhat recently,
included with other non-biting thies in the larger family Chironomidae, the two
groups having many features m common ;  the separation, however, 15 now
generally agreed upon and is both convenient and natural, the biting midges
having in fact rather more in common with the Simuliidae than with the
Chironomidae.  As in the case of the Simuliidae, the females of all Cerato-
pogonidac possess  well-developed  biting mouth-parts, including a pair of
toothed mandibles which work on the ™ scissors ™ principle ; such structures
arc absent in the Chironomidae.  The flies are all small or minute in size,
usually of slender build, with the wings superposed over the back when at rest.
The males (which do not bite) resemble those of Culicidae and Chironomidae
and differ from those of Simuliidae in having bushy antennae.  The wing-
venation 15 of a simplified tvpe and on a rather uniform plan throughout the
family (as described bricfly below under the genus Cudicoddes ).

In Britain nearly 150 species of Ceratopogonidae are known to exist.
Fortunately the great majority of these do not use their mandibles for the
purpose of obtaining animal blood.  Nearly half of them are known or helieved
to subsist by capturing and devouring other small insects ; many more feed, so
far as known, mainly or solely upon flower juices. Of those which do suck
blood some members of the genus Foreipomyvia attack only smooth, juicy
caterpillars, others pierce the wing-veins of butterflies, moths, lace-wing flies
or dragon-flics ; others, in America, attack stick insects; one European species
of the genus Atrichopogon confines its diet to the blood of oil-beetles, and
another species of the same genus in South India has been found sucking mealy-
bugs. Probably future research will reveal a still greater variety of feeding-
habits in the family.  The habit of sucking the blood of mammals or birds has
only been definitely established as occurring in three genera of this family,
Cudicoides, Lasiohelea, and  Leptoconsps (including the allied ffofoconops)
of these only the Arst-named oceurs in Britain,

The Ceratopogonidae are almost as diverse in their life-histories as in the
feeding-habits of the adults, and there is great variation even among members
of the same genus.,

Genus CULICOIDES Latreille®

The members of this genus are distinguished from others of the family by
a number of small details of structure which are for the most part only appreci-
able under a fairly high magnification.  OfF these the following are the most
important : (1) the presence near the front margin of the thorax of two small

* For an account of the genitalia of the British spocies see Appendis A {p. 120).
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pits, which are sharply defined, with their surface smoother than that of the
rest of the thorax | (2) the absence of a hairy pad (empodium) between the
claws, which are equal in size and without teeth ; (3) the Fr'.hm,”‘ at least in
all the British species) of two types of hairs on the wings—a dense microscopic
pubescence covering the whole surface, and longer and less dense hairs which
are variable in quantity in the different species, sometimes clothing only the
outer part of the wing ; (4) the fact that the costa (the thickened front margin |
ends at about three-fifths of the wing's length.  In addition an obvious feature
distinguishing most species of Culicoides from most other Ceratopogonidae is
the presence of spots or clouds on the wings,

The venation is characteristic of the family. The veins towards the front
margin are much stouter than the others, and enclose two small areas known
as the first and second radial cells ; a larger and more clongate enclosed area

Fig. 1.—A biting midge (Cudicorfdes yubecnfosns Mp) in resting position,

extending from the base to the middle of the wing is the bfasal col/, limited
outwardly by the eross-vesn.  The more slender veins in the field of the wing
form two forks, the wedian for& ending in the wing-tip, and the shorter cndital
Sork ending on the posterior margin,  These features are illustrated in the
diagram accompanying the kev to species (fig. 2, p. 30).

The first description of the life-history of a species of Culicoides was published
as long ago as 1713, by W. Derham, Rector of Upminster in Essex, in his work
entitled ** Physico-Theology 1 or a demonstration of the being and attributes
of God, from His Works of Creation,” and dedicated to the then Archbishop
of Canterbury. This account deserves quotation, and is as follows :

“ For an Instance of Insccts endued with a Spear, [ shall, for its pecu-
liarity, pitch upon one of the smallest, if not the very smallest of all of the

Guat-kind, which 1 call Culex wiinimus nigricans macwlatus sangnisuga
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Among us in Essex they are called Nediots, by Monffet Midges.® It is
abaout -,',., of an inch, or somewhat more long with short autesias, plain in
the female, in the male feather’d, somewhat like a Botle-brush. It s
spotted with blackish spots, especially on the wings, which extend a linde
bevond the Body, It comes from a little slender Eel-like Worm, of a dirty
white Colour, swimming in stagnating Waters by a wrigling Motion, as
in fig. 3.

* Its Awrelia [pupal is simall, with a black Head, Linle short Horns, o
_-.l'n-.:n-l[l'l_L slender rough H:‘]ifl.'.. I7id. Fig. 6. It lies t]l]'h'I]}.' on the Lo af the
Water, now and then gently wagging itself this way, and that,

“ These Gnats are greedy Blood-suckers, and very troublesome where
numerons, as they are in some places near the Fhames, particularly in the
Breach-waters that have lately befallen near us, in the Parish of Dagenham ;
where 1 found them so vexatious, that [ was glad to get out of those Marshes.
Yea, 1 have seen Horses so stung with them, that they have had drops of
Blood all over their Bodies, where they were wounded by them.” 7

Exactly two hundred vears elapsed before a more precise deseription than
that of Derham was published of the larva and pupa of any species of Cudicoides.d
In the vear 1913 Patton published an illustrated account of the life-history of
an Indian species, and at the same time Lutz published some account of his
observations on Cwlicoides in Brazil.  Shortly afterwards deseriptions were
published by Rieth (1915) and Goetghebuer (1919) of some of the European
species, and by Carter, Ingram and Macfie (1920) of a number of African
species.  More recently Thienemann (1928) and Mayer (1934) have summarised
our knowledge—still rather scanty and incomplete—of the life-histories of the
European species.

The cggs of Culicordes are cigar-shaped or sometimes banana-shaped,
dark in colour, and laid singly or in small groups ; in some species at least they
are capable of withstanding prolonged periods of dryness.  The larvae, which
in the larger species attain a maximum length of about 9 mm., are provided
with an oval pale brownish head and a long, smooth, dull whitish or translucent
body which terminates in a few hairs ; they progress with a snake-like motion.
Asin all members of this tamily, respiration is entirely cuticular, spiracles being
absent.  Though the larvae of most species of Caldicordes are normally aquatic,
it was shown by Ingram and Macfie that even these aquatic larvae can survive
for at least six dayvs in moist situations where no free water is present ;. more-
over, some species (g, O vexans) appear to pass their whole existence in moist
soil, and others in moist decayving vegetable matter without any appreciable
content of water ; Tokunaga has recorded a Japanese species (€. arataiar)
as breeding in the dung of the poultry which it attacks.  The aquatic species
spend the greater part of their time buried in the fine mud at the bottom, with

= This refers to Mouwlor's Susecrorwim sive Aininsorwm Kniwsalnn Fieatem (163800, seid 1o be the
fursi .F1H'I|'llj.!i' al work ]r-l.I]l-|E1hl'lJ i |':J|;_:|.|I|IJ. 1 by I+ 52 of this book Moot refers Lo small ill“""l'-"ll'-'kil'li,.f
gnats popularly known as * midges ™ in England, but gives nodetails of interest.

t Cuites] from po 102 of the second edition, dated 1700,

+ Hecger, in 1856, deserilusd o larva purporting to be that of €. pardes Winn,, but inspection of his
figures shows that he had one of the Ces i.|i-||||_1.:|||!.|.-:' lscfcare i,
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the front part of the body protruding.  They are most commonly found in mud
that is rich in confervae, or among mats of filamentous };r’r:-n algae. The
duration of larval life varies with elimatic conditions and with the Species ;
in the case of the salt marsh species of North America, Dove, Hall and Hull
(1932 concluded that the larvae live for at least six months if not for a whole
vear, and that they flourished best at rather low temperatures.  For most of
thi Furopean specices precise data on this subject are not available,

The pupac are provided with small breathing-horns on the thorax, and rows
of spines on the abdomen ; they are capable of very little movement, merely
turning the end of the abdomen about like the chrysalis of a maoth ; usually
they may be found floating passively on the surface of the water : they breathe
air and are incapable of surviving long submersion in water.  The duration of
the pupal stage is from three to seven days.

Species of Cudicoides are found in most parts of the world, except (apparently)
in Patagonia and New Zealand, and the blood-sucking habit appears to be
universal, birds as well as mammals being attacked.  There appear to be no
records at present of attacks by midges on reptiles or amphibia, but an interesting
variation of the blood-sucking habit is found in an Oriental species (C, anephelis)
which obtains its food from the body of a gorged mosquite instead of directly
from a mammalian host.

In some countries the annovance caused by midges is extremely serious,
and deaths have even been attributed to their bites (as in Belgium, reported
by Goetghebuer, 1919), though it is probable that in such cases the real cause
of death was blood-poisoning by subsequent infection of a scratch.

Considering the abundance and ferocity of many midges, it is perhaps
surprising that there is as yet little evidence incriminating them in the spread
of disease.  Evidence has however accumulated in recent vears showing that
species of Cuficoides are intermediate hosts of certain filarial worms which
pass part of their life in the blood of mammals.

Dvee Sharp showed, in 1928, that C. austen: Carter and C. grakawi Austen
are hosts of the worm Filaria perstans Manson, in West Africa ; the voung stage
of this worm is very common in the blood of man, gorilla and chimpanzee in
the Cameroons and the Congo basin, but it is not known to cause any serious
pathological developments in man. ], . C. Buckley, in 19334, demonstrated
the similar part playved in 5t, Vincent by € furens Poey m conveving the worm
Filaria ezzardi Manson, a common human blood-parasite in the West Indies
and Central America. In the same vear, 1933, |. 5. Steward, working in
Herefordshire, succeeded in establishing that the worm Owehocerca cervicalis
Railliet and Henry is transmitted by €. wwbecwlosus Mg., and probably by
some other species of Culicoides 3 this worm is the principal cause of nuchal
disease (fistulous withers and poll-evil) in horses ; it oceurs also in America,
where it has been suggested that it may be transmitted by €. furens Poey,

The irritation and annovance caused by the attacks of midges is often so
oreat as to constitute a serious problem.  Their numbers are in some countries
sufficient to make outdoor work impossible, and they may seriously interfere
with tourist business at seaside resorts. It has been suggested that their
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abundanee on the coasts of Florida and other southern states of North America
his heei ]I”.ul.].‘- the cause of the lack of e |~. IIL'\'I'ILI‘ITIIH'IIl ol these areas : auald
also that the backward condition of crofi farming i western Scotland may be
partly due 1o their pernicious activitics,  Certaan it s that they constitute o
major pest in parts of Scotland as well as i the West Indies.

As in the case of t|1|:|-:-i:|I|_Ji_l||1':-|‘ the effect of the bites varies with different
vietims as well as with the species of midge 5 on some persons the disagrecable
sensations caused by the bites are transitory, the only after-effect bheing a small
red spot on the :-uI-;in-, but on others (especially women ) weals are ransed wineh
mayv cause great discomfort for two or three davs.  B. Jobling (1928, whao s
evidently a susceptible subject, thus summarises the effects upon himself of the
bites of three species of Crulicoides

“The intense irritation causcd by the bite of Culicoides begins at the
moment of piercing, and lasts from one to several days according to the
specics.  Scratching the skin increases the irritation as well as the size of
the swelling and prolongs their duration.  Moreover, by seratching, it is
very easy to tear the skin from the swelling 3 the resulting sore heals much
more slowly than a sore produced by an accidental cur or serarch, being also
liable to bacterial infection.  The irritation and swelling caused by the bite
of C. pulicaris is of very short duration and in many cases disappears on
the following day, whereas the bite of €. cexans, and more particularly of

(. obsoletns, produces a more intense irritation, which may last more than

a week, the swelling being very distinet on the second and in many cases

even the third day after the bite.”

Jobling further remarks that * if the lesion is moistened and rubbed with a
crvstal of sodium carbonate, the irritation ceases in a few sconds, and does not
recur.  Furthermore, the swelling also subsides very rapidly.  The same result
is obtained even if the application is not made till twenty-four hours have
clapsed.”

Owing to the nature of the life-histories of most of the species, and the
incompleteness of our present knowledge, few practical suggestions as to control
measures can be made at the present time.  In Britain the species most suscep-
tible of control by direct attack would appear to be €. srbecnlosis, which could
presumably be dealt with effectively by drainage or chemical treatment of farm-
vard manure-heaps, but the more universally annoving species (such as
atsoletes and C. fmprnctatas | are not so susceptible.  Suggestions for control of
salt-marsh species (which are the most serious offenders in North America
and the West Indies, but not, so far as our present information goes, in Britain)
have been made by Dove, Hall and Hull (1932) and Mvers (1933). These
workers found that control 1s possible by drainage, as the midges do not breed
in any great numbers in those ditches which have a free flow of tidal water and
whose edges are kept straight.  These authors also found that the fight-range
of the salt-marsh species is less than half a mile, an important consideration
when questions of control arise.  In the case of the commaon British species it
is thought—though without experimental basis—that the flight-range does not
as a rule exceed a few hundred vards from the breeding places.  Nevertheless
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it must be noted that in 1938, in the course of investigations regarding the
acrial drift of small insects, A. C. Hardy obtained several specimens of
C. pulicaris over the middle of the North Sea.

Whether or nat control is feasible, some form of protection from the attacks
of Culicordes i1s often hi;{|1|}‘ desirable if not essential. Hvr‘v:*ui]]g is dithcult
owing to the minute size of the insccts, but some form of mask provided with
a respirator might sometimes be used with advantage by out-door workers.
smudges and repellants are much used by holiday-makers.  In regard to the
former, tobacco smoke is usually helpful, but R. L. Coe has found that a more
efficient alternative in keeping a tent clear of midges is the smoke from burning
incense. A great variety of repellants has been suggested for application to
the skin or hair, but most of them are transitory in their effects, and some are
unsuitable for general use.  The following are among those recommended :

(@) A mixture of oil of lavender, 1 part, and elder-flower water, 20 parts.

Iz, 2.—Diagram of wing of a biting midge (Crficeddes). 1 and 2, first and second radial cells. 1
basal cell. 4, median fork, 35, cubital fork. x, cross-vein,

(Recommended by a writer in Home Gardening, May 1928 ; said to be very
efficacious, one application lasting a whole evening ).

(&) il of pennyroval (recommended by |. G. Myers in West Indies).

(¢) A mixture of oil of thyme, 1 part, concentrated extract of pyrethrum
flowers in mineral oil, 2 parts, and castor or olive oil, 5 parts (recommended by
C. Graham MacNay in Canadian Entomologist, August 1938).

() Oil of white birch is effective, but its odour is unpleasant.

(e) Citronella, 1 oz., liquid petroleum, 4 oz, (recommended by R. Matheson
as least injurious to the skin).

() Oil of cassia, 1 oz., brown oil of camphor, 2 oz, lanoline 3 oz., parafin
wax to stiffen (recommended by Bacot and Talbot 1919; confirmed by A, W.
McKkenny Hughes).

The British species of Culicoides were reviewed by Edwards in 1926, 14
being then recognised as distinet.  This number has now been increased to
27, mainly by the separation of similar forms which the revision undertaken
in connection with the present work showed to have been confused. These

27 species may be distinguished by the following key :
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Key 1o BRUTISH SPECIES OF CULICOIDES (FEMALES)®

Wings either unmnarked or with 2 single dark spot on the front margin and ne additional

'|'|l.rt' l_.!i'_l--.,__._..,....,, -------------------------------------------------------
Wings with light spots on a dark ground or numerous dark spots on i hight ground (markingss

TN D ETRINE ] o nmmcm om0 oy i o W B e B AL R O T e, i G e [L¥]
W 1'||_L-'_ scarcely 1 mm.in lengthand nearly barve ..o oo oiianaia oo ookieplorns Mg,
\.‘L'j11;¢ ||||:_:_l|~1' aind ]|:|:i|':|.']!|l'.'ir[}' Al W s e e S e R e 2 o T e
Body black. wings il hils, b e e e e e B A R e el
I:m[%.- brownish or mouse-grey, wings creamy-white orgrevish ... venr s
Large species (wing about 23 mav.} 3 owing with a deep black spot on muddle of front

1':|1;|,r;3i1|.....,_.,_,,, ........................................................ k]
small species (wing 1-3 mm.) ; no defimte dark spot onwing . .......... deliophifus Fadw.
Thorax grevish about shoulders, otherwise black and unmarked ; halteres vellow . sfzgaa Mg,
Thorax with three confluent black strpes on o grevish grouncd, and numerous black dots

on shoulders; halteres black. .ol aiicimiiaiiiiaeideaiac s cu parraln Kiefl,
Wings creamy-white, often with black hairover radialeells ..., 7
oS T ERNBI e ook v 0 R b o R TR e R e
Legs R o e e SR S B T ey P S R A e B R P S
e N T e o i s o A e R DA, WL TR
Black hair on wings almost confined toradialeells .....ovvuiiniiene o 2ans Stacy.
Black hair tending to extend ina patch below radialeells (..o oa L. Sracnnfeans sp. .
Laymar IWARE =B Iy il S e SR B T I R S L S L i S e WA,
Smaller {wing Fmpn)is s s e sy by oD sk b eRaEl e ak s vt Te P Wik
Thorax with numerous dark brown dots, at basesof hairs .......coociviiiiiiiivninnee 0l
Thorax otherwise, markings largerif present ...c.vciecniininainicnnrinssarinnenvss bl
Wings with grey clouds on a pale ground ; a dark spot incubital fork ............... .12
Wings with roundish pale spots on a dark ground ; a pale spot in cubital fork .........13
Legs mainly blackish ..vcnviniviviinrririsrietnnsiernsnensanseas cHnbecnlosns Mg.
Lt Pl e iR R R R S e e R R e S e W TR Pelelte
A dark spot by cross-vein ; the lower branch of cubital fork pale ... ..circomseriptns Kivft,
No dark spot over cross vein ; lower branch of eubital fork dark .. .. ... .. .5efinarins Kicfi.
Wings with second rachal cell Pnlih:]}' or f;&f'rffjﬁ.'r;;;;'jj |r|:|,jn]'_|.' dark, and with |'l.:t]l.‘.‘ markings

ony'a dark promwnd, SURBCE DRI  corvivmicnm aim o vam caie i s e s s L
Wings with second radial cell mainly pale, and with dark markings on a pale ground, or

elae largely bare. .. oouennan i .- | |
Wings with two pale spots on front border, none round tip ...ovvvriienniensranranaea 1
Wings with pale areas round tip in addition to those on front margin. .......0000000. .18
Hairs present inbasal cell «...c.o..oiiiiiiiii s vvicnees o fascibennis Stacg.

o Er I BREAL GEIY e s e s R s s b e B B e S T
Thorax brownish, scutellum paler. . ......covvevvunn. patlidicornis Kiefi. ; enbrtealis sp. n.

Thorax dark brown, including scutellum . ..veninninnrenecneneenses. andfafus Austen
Median fork dark except at tip ..oovonnennnnenn e druncarnm sp. n.; simalator sp. n.
Median fork with a pale spot in ornearbase .. .. ovveniiciiernnanernnnriiresisaaaaald

Thorax with CONGPICUOUS MATKINES . it incaieeinensessnasesoetlilis Austen
Thorrunmarked cxciiarseidiitir s RN s R R e
Tip of second radial cell pale ; spot in median fork level with the one above it. . grctipesnis

Staeg,

second radial cell all dark ; spot in median fork extending more distally than the one

L PP 17 .71 112 g 4 1C1
Wings s dknpb bl e e AR T
Wings hiﬂ'l’}' ot the distal half or more ol |

N I R Eh B R T i o P EE R R B AR o R AR

* This key is also applicable in the main to males, if it be remembered that i that sex the pale areas
the wings are wsaally more extensive. and the amount of bair is less. Two additional species,

recognised during the printing of this heok, ape deseriliod on e 140-5.
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22, Smaller 1.l.:iu_-,_- barely 1 mm.), wing-markings very Bint ... ooovrinnnnn ... rlfadicries Mg
J..n';_::-T -_'p.';'rn;.; ahont 1+ mim.), wing-markings bess fint ..o ovvonnnns absafed s ,‘I.F:rl
235 P RPOE N ENBIBAEROIRE » roocimmc sim s i s ey s e r '.i
A small separate dark spot in cubital fork ..o Wi 25
24. Smaller (wing about 1-5 mm.), thorax unmarked ..o .l".'.-'..']."!.'.l'f.'r'.l"r.rg".'r'-; f-:t:
Larger (wing about 2 mm.), thorax with markings ... ..oo0iuisinunsnn . dalda sp.on.

P
Ea

Two dark marks in median fork, one near base oo ;'I;ff"l::j!ﬁj:"’.u'r;r ¢ ke

......................... Puilicaris L,

Culicoides stigma Meigen
(Fig. 3)

Ihis is one of the most casily recognised species of Culicoides, having the
hrudyhm;nnly I:-:nn[_'..'—I.uI.'u-lc_.'uui the wings milky-white, with a single deep black
spot in the middle of the front margin.  The thorax exhibits no definite pattern,
though it has some ill-defined grevish areas on the shoulders and posteriorly ;

= e I
the legs are blackish and the halteres vellow,
, C. stigma Is one of the largest species of the genus, having an average
wing-length of 2:5 mm.

ki, 3.—Cudicoides segpma Mg, Wing of 2,

In the south of England €. stigma is a decidedly uncommon insect ; the
very small number of specimens in the British Museum are from the counties of
Herts., Middlesex, Devon and Notts. It may be commoner in the north as
Mr. H. Britten has taken numerous examples in and around Manchester.
Dates of capture are mostly in May and June, with one record in September,

Some specimens were taken biting at sunset, the bite being painful.  Some
of the specimens from Manchester were reared from larvae found among
floating green algae at the edge of a small pond.

Culicoides parroti Kicffer

This strikingly distinct species might be confused with €. s¢igma on account
of its milk-white wings with a single deep black spot occupying the second
radial cell, but a glance under a lens is sufficient to separate the two. The
thorax of €. parroti is mainly light greyish, with numerous small blackish dots
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on the shoulders and three rather irregular blackish stripes, which tend 1o
fuse, the lateral stripes being abbreviated m front ; the halteres are manly
blackish, with only the tip vellowish.

C. parroti 15 one of the rrest of our British Culicotdes @ the first British
specimens were obtained by H. Britten near Manchester in May 1922, and
it has also been recorded from Herefordshire by ], 5. Steward.

The specimens from Manchester were rearcd from larvae found among
floating green algac at the edge of a small pond, m company with larvae of
O stigma ; those from Herefordshire were taken feeding on a horse.

Outside Britan . parrots has been recorded from .'U:__{!‘I’i'rl anil -|-ljl'kr}';
the original specimens were taken feeding on a donkey.

Culicoides nubeculosus Meigen
{Fig. 4 and Plate 1)

The grev pattern on the wings, with a conspicuous black area covering the
radial cells and a second darker area bevond this, together with the stippling ot

T, §—Crlicofdes nubeenfosus Mg, Wing of 5.

dark brown dots on the thorax, are characters which will sufficiently distinguish
this species from all others of the genus in Britain except the very similar .
ricthi.  For the separation of these two a closer inspection is necessary, but
obvious diagnostic features are to be found in the thorax and wings. In €
siedecniosus the dark dots on the mesonotum are rather larger and tend to run
together 5 the scutellum is vellowish at the sides, but largely dark in the middle,
the dark area including a yellowish or grevish spot in the middle of the posterior
margin ; the wings are rather densely hairy over most of the surface, some hairs
being present in the area below the radial cells. The dark markings of the
wings are usually rather diffuse, as shown in fig. 4, but may be more sharply
defined (as in a series of specimens from Warcham Heath) ; in the latter case
it is difficult to distinguish hetween €. wwbecnlosus and C. puncticollis.

C. nubecrlosus is one of the largest species of the genus, having an average
wing-length in the female sex of 2:5 mm.

In Britain C. webeculosns is widely distributed, but decidedly local. 1t is
sometimes abundant about farms, having been taken in such situations in

3
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numerous localities extending to as far north as Ayrshire. It oceurs throughout
the summer.

As might be expected from its larger size, the bite of €. subeculosus is more
painful (at the time of infliction) than that of most of the other species, and when
numerous it may be a serious pest ; for example, Mr. L. C. Curtis in sending
specimens of this species for identification in May 1930, stated that it was so
troublesome at a sewage farm at Burnham, Essex, that the farm hands were
unable to work. According to . 5. Steward, it feeds in the largest numbers
between 10.30 a.m. and 1.0 p.m., and in bright sunshine, but also in smaller
numbers at any time of the day. It attacks horses chiefly on the under side
of the body.

C. nrbecrlosis was discovered by Steward (1933) to act as host to the worm
Ouchocerca cervicalts (Railliet and Henry), the parasite giving rise to fistulous
withers and poll-evil in horses. The development of the worm was followed in
the tissues of the midge,

Larvae of €. nubecalosis have been found in the liquid running from farm-
vard manure heaps, or in green slime rich in organic matter, but details of its
life-history have not been worked out.

Culicoides riethi Kieffer

This species needs comparison only with . wubecrelosus, which it rather
closely resembles.  The main distinctions are to be found in the male genitalia,
but €. rreths may also be distinguished from . wudecuelosus by the following
points :(—Dark dots on mesonotum smaller and not t-:'nding to fuse ; scutellum
mainly yellowish, the dark area in the middle smaller and not including a paler
spot ; legs not nearly so dark; wings less densely hairy, no hairs on the
space below radial cells; palpi differing in shape, the second segment less
swollen and relatively shorter; size a little smaller ; average wing-length
scarcely over 2 mm.

C. reethi, as far as known at present, is confined to coastal marshes. British
records of it are as follows :

"J{il{l-‘{:] K : Blakeney Point, 19 vii. 1920 (J. £. Cellin); Waxham, viii.
1932 (F. W. Edwards).

SUFFOLK ;: Aldeburgh, 17 ix. 1907 (f. £. Collin).

EssEX : Gravesend, 20 vii. 1907 (f. W. Yerbury).

SOMERSET : Burnham-on-Sea ? (W, /. Thorpe, 1927

The larvae are recorded by continental observers as oc ﬂlrriT'I{.:' in salt water,
presumably on the muddy margins of tidal creeks and pools.  On account of
the peculiar habitat, it is probable that the specimen reared from a larva found
in a pool near low tide level at Burnham-on-Sea, April 1927, by W. H. Thorpe,
was this species and not C. wubeculosus, as recorded at the time.

Culicoides puncticollis Becker
(Fig. 5)
This is another close ally of €. nubecnlosus, differing from that species and
also from €. riethi in the better definition of the dark markings of the wings,
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which (when seen by reflected light) show up more elearly on the milky-white
hackground ; the spot at the tip of the wing s wrll :-r1:l.1l'.1[|'4| from the small
one preceding it on the costal margin, as well as from the small spot at the np
of the lower branch of the median fork, whereas in both the other species these
spots are usually more or less connected by a dark sufusion. - As i €. rreti
the legs are mainly pale, but as in . wwbecnlosus the dark patch in the middle

of the scutellum usually includes a small greyish spot.

Fia, 5. Cudrcordes Jr'rr.r:.u'.l'.n"r'urﬁu Beck. \‘l'lll'ig af 2.

C. puncticollis is a common and widely spread species in the Mediterranean
region. It cannot definitely be stated to be a British insect, but it may possibly
oceur with us ; it 15 described and figured here because there is a specimen
(without any data as to its origin in the old Hope-Westwood British collection
in the Oxford Museum.

It may be that €. ricthi and C. puncticollis are merely northern and southern
forms of the same species, in which case the earlier name puncticollis should be

used.

Culicoides salinarius Kieffer
(Fig. 6)

This species and the closely related C. edrcumseriptus resemble C. nubecn-
losus and . riethd in having the back of the thorax * stippled ™ with numerous
dark brown dots, but differ strikingly from them in the ornamentation of the
wings, which instead of a
suffused grey pattern on a
pale ground are provided
with  numerous  well-
defined pale spots on a
grey  ground, and  with
only one spot darker than
the ground colour, this
the two radial

covering
cells ; in  addition the Fra, 6.—Cuficoides saftnarins Kicll, Wing of {.

wings are hairy right to

the base, whercas in the other pair of species the base of the wing 15 more
or less extensively bare.  In € safiwarins the cross-vein is pale (occupying the
centre of a large pale spot), the spot near the outer end of the median fork is
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markedly smaller than those above and below it, and the lower branch of the
cubital fork is entirely dark,

C. salinarins (as now re-defined) has not hitherto been recorded as British ;
it is, however, represented in the British Museum by three specimens :
CROMARTY : Dingwall, vii. 1900, 1 §, 1 @(J. f. F. X. King); and HERTS.:
Harpenden, 7 vi. 1934, 1 § taken in light trap (C. 8. Welliams). [tseems likely
that it will be found to occur at various points along our coasts ; it is recognised
on the continent as associated with brackish water. The Harpenden specimen
had presumably strayed from the coast.

Culicoides circumscriptus Kieffer
(Fig. 7)

The points differentiating this species from C. salinarizs are small, but
definite.  They are to be found in the wing-markings ; in C. efvenemseriptus
there is a small dark spot adjoining the cross-vein, forming a small ** bull’s-
eve " centre to a large pale spot ; the pale spot near the outer end of the median

Fic, 7.—Culfeoides eivenmseriplus Kiefl. Wing and thorax of

fork is fairly large and more or less confluent with the spots above and below
it ; the tips of the branches of the median fork are more extensively pale, and
the lower branch of the cubital fork lies wholly within a narrow pale streak.
The markings of the thorax are rather variable ; some specimens show, in
addition to the small dark spots, six larger or smaller rounded dark spots in
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a curved row across the middle ; on such specimens Kieffer bestowed the
varietal name pictidorsum.

C. circumseriptus, like C. salinarins and C. riethi, is cssentially a coastal
insect 1 in Britain it has been found at the following sceaside localities : NORFOLEK,
Waxham : Hi'la‘l-‘.{‘ll_li, Orford ; 1Ess3eX, Frinton ; Carxarvon, Llandwrog.  In
addition a female specimen (doubtless a straggler) was taken on a window in
the Natural History Muscum, South Kensington.

Culicoides odibilis Austen
(Fig. 8)

The ornamentation of this insect is highly distinetive, the thorax and wing
both exhibiting a pattern which is unlike that of any other British species.  The
aground colour of the wing is dark, with a still darker spot covering the whole
of the second radial cell, on each side of which is a pale spot; four more
roundish pale spots are situated on the distal margin of the wing between the
veins, these spots usually quite small, at least in the female ; a small oval pale
spot is situated in the base of the median fork and another near the base of the
upper branch of this fork. The whole wing is hairy. The markings of the
thorax include a median stripe which extends from the front margin and is
usually fairly broad and connected with other irregular dark marks.

Mt ."" 9 Wi R iy :'. T
Fie, 8.—Cuificoides odibifis Austen.

Wing of 4.

C. edibilis does not appear to be a common species anywhere in Britain,
but it is widely distributed, having been found in the counties of HERTS.
Harpenden, Letchworth; CamBbs. : Cambridge ; CHESHIRE : Broadheath ;
CUMBERLAND : Skirwith ; and CROMARTY : Dingwall.

Dates of capture range from May 22nd to August 28th.,

There are no definite records of . edibilis biting in this country, and in
any case it is probably nowhere sufficiently abundant to cause serious trouble.

The larvae have been found living in association with €. pulicaris in mud
at the margin of a cattle pond.

Culicoides pictipennis Stacger
(Figz. 9)
This belongs to a small group of similar species characterised by having
the thorax uniformly brown or grevish, without definite markings, and the
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wings grevish with a number of round or oval pale spots occupying much of
the surface, with one not very conspicuous dark spot on the radial cells.  From
the other members of this group . pietipennis may be distinguished by the
fact thar the pale spot beyvond the middle of the front margin of the wing
includes the tip of the second radial cell, the three spots round the tip of the
wing are large or small but not removed from the margin, and there is a rather
large oval spot within the median fork, near its base, this spot and the one
above it being on the same level.

FG, o —Cuifcordes picsipennis Stacg.  Wing of 5.

British records of C. pictipennis are rather few ; they include the following :
HERTS. : Letchworth, Knebworth. MipbLESEX : Harrow. HuxTs. : Wood
Walton Fen. Camss. : Cambridge. ARRAN : Corriegills. Dates of capture
range from April 18th to June 3rd.

There are at present no definite records of blood-sucking by this species. One
of the specimt_‘ns from Knebworth was reared from a larva found in a wood-
land pool in company with larvae of Aédes cantans Mg.

Culicoides maritimus Kicffer,
(Fig. 1a)
This very much resembles C. pictipennis, but shows two quite definite
points of distinction in the wing-markings : the second radial cell is entirely
dark, the pale spot in the middle of the front margin of the wing lyving just

Fic, 10—Cuficordes maricimus Kiell, Wing of §.

hevond and beneath it ; and the oval pale spot near the base of the median
fork extends further out, lyving very obviously nearer the tip of the wing than
the pale spot immediately above it
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C aaritins has not hitherto been recognised as a British inscet, but there
are :-.|1-r1'i!:|]rrl.~: i the British Museam from SUFFOLK . Orford, 27 vi. o8
'i‘,i" I F. X. King); Lines. : eoast near Holbeach, ]liliﬂ*'_:,, 6 vi, 30 (f. W.

Fdwards): and Haxts: Portsmouth, 18 iv. 34 (MWiss L. Sefevood . Those
from the last-named locality were reared from larvae found in salt water,

Culicoides fascipennis Stacger
(Fig. 11)

Several allied but distinet species have hitherto been confused under the
name €, faseipennis in this country. All of them are similar in appearance, the
thorax 1:1‘i|1g.1|1‘1'u5:[ of markings and the wing being greyish with only twe
(not very conspieuous whitish spots, |:|.‘L:‘4.'L| one on each side of the darkened
radial cells : the first spot is longer than broad, extending at least over the cross
vein, whereas the second spot is usually much smaller.

The female of the true C. fascipennis may be distinguished from the others
which have been confused with it by having the first white spot on the wing
fm'm.i:]!__'_' a more definite trans-
verse band which is continued
below the stem of the cubital
fork by a small (and very faint)
round pale spot; also, more
definitely, by the fact that fairly
numerous hairs are present in

. T el ke T . 4 s
the basal cell of the wing. In U T R
the male these distinctions are FiG. 11.—Culicoides fascipennis Staeg.  Wing of 5.

less well marked as the pale
markings are less definite and the basal cell includes at most three or four
hairs, but the wings are very definitely more hairy than in the male of .
pallidicornis, especially in the cubital fork. The thorax in both sexes is rather
dark greyish, and the legs are darkened. In size . fascipennis is slightly
larger than the other species of the group, the wing-length averaging 1-7 mm.

C. faseipennis as now diagnosed is apparently uncommon in Britain, but
specimens from the following localities are in the British Museum :—CROMARTY :
Dingwall. NAIRN: Nairn. DuxparTON: Luss. PERTH: Rannoch.
HaxTs: New Forest.  All were collected by the late Mr. J. J. F. X, King,
mostly in July.

The nearly related American species €. biguttats Coq. has been found in
large numbers, gorged with blood, in the nests of crows and magpies,

Culicoides pallidicornis Kicffer

This 1s one of the species which have been confused with O faseipennis.
In the female sex it may be distinguished from €. fascipennis by having the
basal cell of the wing quite bare, and the first white spot of the wing rather
smaller ; there is no trace of a |‘-'.'l[l' Spot below the end of the stem of the cubital
fork or between the branches of this fork ; the thorax is usually of a rather
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light reddish-brown tint, with the scutellum yellowish, and the size is smaller
than in €. faseipesnis (average wing-length about 1-4 mm.). The male of
C. pallidicornis differs from €. faseipennis in the much less hairy wings, the
cubital fork being entirely bare or with only a very few hairs.

C. pallidicornis is apparently a common and widely distributed species in
Britain ; the British Muscum collection includes examples from the following
counties m—DEVON, GLAMORGAN, SALoP, HERTS., WESTMORLAND, CUMBER-
LAND, BUTE, CROMARTY. Specimens taken by the late Col. J. W. Yerbury
at Dingwall and Porthcawl were labelled ** red-handed,” and ** troublesome
biter."”

Culicoides odiatus Austen

This was described from two females taken in Palestine which are generally
similar to C. pallidicornis, but with the thorax very much darker brown, the
scutellum as dark as the remainder of the thorax. A female from SaLop
(Church Stretton), and a male from 5. DEVOX (Dartmouth), closely resemble the
Palestine type, and are provisionally noted here as perhaps C. odfatus, but they
may be merely dark specimens of C. pallidicornis.

Culicoides cubitalis sp. n.

This species is separated from C. fascipennis and its allies chiefly on char-
acters of the male genitalia, as described and figured in the appendix (p. 139).
Ixternally the male very much resembles C. fascipennis, and differs definitely
from C. pallidicornis in having the wing more hairy, with numerous hairs in
the cubital fork. The wing has two white patches on the front margin,
separated by the blackish spot on the radial cells as in other similar species,
but here the two spots are about equal in size and both fairly broad ; when the
wing is viewed obliquely against a dark background a faint pale streak can be
seen between the media and cubitus, and an indistinet pale area on each side
of the lower branch of the cubital fork, but there is no trace of pale spots
round the apex of the wing. The female of this species has not been identified
with certainty ; it is probably extremely similar to that of C. pallidicoruis.

Male specimens, definitely identified as this species by study of mounts of
the genitalia, are in the British Museum from the following localities :—HERTS. :
Letchworth, viii. 18 (type); Radwell, vi. 18. NORTHUMBERLAND: Crag Lough,
viii. 23. ARRAXN : Pirnmill and Catacol, vi. 19. CROMARTY : Ihingwall, vii.
og. The species is probably as widely spread and common as C. paflidicornis.

Culicoides simulator sp. n
{Fig. 12)

In general appearance this species is somewhat intermediate between i
pictipennis and C. traneoriem, with both of which it agrees in having the thorax
uniformly dull brownish (with at most a faintly indicated median dark line),
the legs pale, and the wings greyish with pale markings. It further agrees
with €. truncorum, and differs from C. pictipennis in having the second radial
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vell entirely dark and no pale spot in the hase of the median fork.,  The mun
external distinetions from €. frsncorwa are that the pale spots round the
apical margin of the wing are larger and more distinet —there is a well-defined
pale arca before the lower branch of the cubital fork, and the thoracie hair is pale,
Apart from this the male genitalia (deseribed and figured in the appendix) are

Fic. 12— wlicotdes sémulator sp. n. . Wing of 2 Trom Oxford,

quite different from those of €. truncorim and resemble those of C. analis
more closelv,  For description of genitalia see p. 136.

Only three 1-;|w1'inu*n.~¢ of this 5]‘.1{.'L‘ir.*5~'~ have been taken up to the present @ oa
male at knebworth, HERTS., vi. 1922 (tvpe), and a female at OXFORD, 12 vi. 15
(A. H. Haww', and another female at Epsom, SURREY, 15 vii. 36 (5. fobling).
In the female from Epsom the pale spots are much smaller than in the one
Hlustrated.

Culicoides truncorum sp. n.

The wing markings of this species will serve to distinguish it without much
difficulty from all others of the genus known in Britain except C. simulator.
As in . fascipemis and related species the wing is mainly grevish, with a
rather large whitish spot on the front margin before the radial cells and a smaller
one beyond them ; it differs from these species in having (in both sexes) ill-
defined paler arcas on the margin round the tip, between the tips of the veins ;
these pale areas are not large and are most easily seen when the wing is viewed
obliquely against a dark background ; the dark spot over the radial cells is
much less obvious than in . faseipennis. The thorax is rather light dull
brownish in colour, clothed with #aré hair, and entirely without markings ;
the legs are almost uniformly pale vellowish-brown.,  The wing in both sexes
is clothed with hair on most of its surface, but the basal cell is bare, as usual.
The wing-length in the male is about 1-7 mm., in the female about 2-0 mm. For
description of genitalia see p. 139.

C. traemcoram s apparently an uncommon insect in Britain ; few specimens
have been obtained, and most of these have been reared from larvae.  The
records are as follows :—CAMBS. : Snailwell, vi. 07, 3 3, 3 ¥ in British Museum,
including tvpe 5 (others in Mr. Collin's collection), rearcd from moist debris
collected from a very large hollow (not a water-hole) in a chestnut tree (f. £,
Collin). HERTS.: Letchworth, vi. 17, 1 3, and vii. 18, 1 9, on window.
HAXTS : Brockenhurst, v, 06, 1 3, 1 § reared from beech wood (£, Sharp).

The above records suggest that this species breeds normally in damp rotten
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woad ;at s the only species of the genus reported in this country from such
a habitat, except that at Snailwell €. obsoletus was associated with it {But
see also p. 146.)

Culicoides vexans Stacger

This species may be recognised by its uniformly mouse-grey thorax, blackish
abdemen, dark legs and creamy-white wings without definite markings.  The
wings are uniformly and rather densely clothed with hair which is for the most
part creamy-white ; most (but by no means all) specimens have a pateh of dark
hair covering the radial eclls, so that to the naked eye the wing may appear to
have a blackish spot in the middle of the costa, though this is never as obvious
as in (. stigma ; the area of the dark hair may extend below the radial cells,
but only to a slight extent. €. vexans is a medium-sized midge, a little smaller
than the average C. pulicaris, with a wing-length of about 2 mm.

In many of the LoNDON suburbs, both north-west and south, C. vexans is
a very abundant species, in some places and scasons far outnumbering the
other species of the genus | it has also been found abundantly in the NEw
FOREST and at OXFORD, and there are specimens in the British Museum from
HerTs., BEDS.,, HUNTS., CAMBS., and GLAMORGAN, but confirmation of its
occurrence in the North of England and Scotland is desirable.  The adults are
to be found chiefly at the end of April and during May ; the latest date of capture
noted in the British Museum is July 6th

(. wexans is a troublesome species where it is abundant, biting even during
the day-time, though chiefly in the evening. The bite is often painful. It is
maost troublesome out of doors, but will also enter houses to bite, which other
Culicoides rarely do ; Stacger records it as troublesome in houses in Denmark.

The life-history of €. vexans has been investigated by Jobling, who thus
summarises his findings :

“ It breeds in damp earth round bushes and under big trees, where
desiccation of the ground is prevented by overhanging branches. The
midge has only one generation a vear. From eggs laid in June and kept
in the open, the first-stage larvae hatched in October.  Further observations
on these larvae were then made in the laboratory, and in the following
March many midges of both sexes were hatched. The pupal stage is of
very short duration, lasting only a few days.”

Culicoides albicans Winnertz

This is a dull-coloured insect resembling €. vexans in having the thorax
uniformly mouse-grey and the wings creamy-white ; the only entirely satis-
factory means of distinguishing the two species is by the structure of the male
genitalia, but the legs and abdomen of (. albicans are paler than those of
¢ pexans and the hair on the radial cells is less obviously dark, or even all pale.

The scanty records at present available of the accurrence of C. alficans in
Britain indicate that it may largely replace €. vexans in the west and north.
The following specimens are in the British Museum :
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Devox : Dartmouth, vi. 20,1 §(F. V. I2.). YoORKS.: Skipwith, vii, 26,
L & (F I, E).  Laxcs.: Cringle Fields, Manchester, 3 &, 1 %, 31 v. 20
H. Brittew). WESTMORLAND : Witherslack, vi. 20, 1 @ (F. V. ). Duxs-
BARTON : Luss Glen, vi.09, 1 4,1 (/. . F. X. King). Arran: Catacol,

v 10, 1T % .‘;’ M. F.0.

Culicoides brunnicans sp. n.
(Fig. 13)

A study of the male genitalia of the British Culicordes, undertaken in
connection with this volume, has revealed that, in addition to the true C oexvans
and . albicans Winn., two other distinct species have hitherto bheen confused
under the name O, zexans.  For one of these no name appears to be available
and the above designation is proposed for it.

O bruennicans is externally extremely similar to C. pexans, which it resembles
in its mouse-grev thorax, dark abdomen and legs, and creamy-white wings
clothed rather densely with pale hair.  The only external differences between
the two species at present discovered are in the wings ; in C. drusicans the
arca of dark hair in the middle is more obvious and extensive and not only
covers the radial cells but extends below them in a patch spreading nearly
half way across the wing ; moreover there is a faint and diffuse dark band on
the basal half extending from the costa nearly half way across the wing, this

FiG. 13.—Cniicordes dranaicans sp. n. Wing of 7.

band being most evident when the wing is viewed under a strong pocket lens
very obliquely against a dark background. For description of genitalia sce p.141.

In Britain C. drannicans will probably be found to be common and widely
distributed. It certainly occurs commonly in the London district, as well as
in some other localities.  Specimens from the following places are in the
British Muscum collection :

MIDDLESEX : Harrow, Stanmore, Northwood, Ealing. HERTS.: Bushey,
Knebworth. Oxox.: Oxford. Savror: Snailbeach. N. DeEvox: Buck's
Mills. Dates of capture range from April 27th to June 8th.

C. brunnicans is found associated with O, zexans in the London district and
15 probably equally annoying ; two of the specimens in the Museum are
definitely labelled as taken in the act of biting. On Stanmore Common in
May, 1916, females were found in swarms at the source of a small stream,
which was probably their breeding-place



44 BRITISH BLOOD-SUCKING FLIES

Culicoides cunctans \Winnertz

This is a little-known species resembling €. vevans and €. afbicans, but
differing (according to the original description) in having the hair on the wings
grey instead of ereamy white ; like the two species mentioned it has a mouse-
arey thorax and is quite unadorned.

No definite record of the occurrence of this species in Britain has hitherto
been published, but the following specimens in the British Muscum collection are
considered to be most probably C. cuenetans :

HERTS. : Letchworth, v. 1918, 1 § (F. W. Edwards). MIDDLESEX :
Edgware, 8 vi. 1926, 1 2 (5. fobling). WESTMORLAND: Newby, vi. 192g,
15 (F. W. Edwards)., CUMBERLAND: Skirwith, 6 vii. 1927, @ (H. Briiten).
CROMARTY : Dingwall, vii. 1909, 33,1 & (/. /. F. X King).

Nothing is known of the biting or breeding habits of the species.

Culicoides heliophilus Fdwards

Although not possessing a distinctive pattern, this species is not difficult to
identify on account of the sooty-black body and milk-white wings. It is only
half the size of C. stzgma, with which it might otherwise be confused owing to
its general colouring and the fact that the hair on the radial cells is largely
black ; in C. keliophilns, however, there is no obvious black spot as there is
in C. stigma. The wing in this species averages 1-3 mm. in length ; it is thus
markedly smaller than €. vexans and related species, from which it is also
distinguished by its much darker colour.

C. Aeliophilus is very common in Scotland and in hilly districts in the north
and west of England and has also been found in DoORSET, HANTS (New
Forest), and ESSEX (Epping Forest), and 5.-W. IRELAND (Killarney). It
flies chiefly in June.

A peculiarity of this species, in which it differs from most others of the
genus found in Britain (except C. nubecnlosns) is that it is most active during
the middle of the day, biting freely in hot sun; it disappears before dusk,
when some of the other Culicoides are most in evidence. On Dartmoor (and
doubtless in other districts where it is abundant) it may be seen flving in swarms
round the heads of sheep, to which animals it must be a great source of
annoyance,

Nothing is known regarding the life-history of C. heliophilus.

Culicoides pumilus Winnertz.,

This shares with €. chropteries the distinction of being the smallest species
of the genus in Britain, having a wing length of only 1 mm. It resembles
€. crenetans in being dark in colour with entirely unadorned wings clothed
with grevish hair, but apart from its smaller size may be distinguished by
having the wing-hair less dense, especially towards the base,

C. prenilus is probably common and widely distributed, but has at present
been found in enly a few British localities, in HERTS,, CAMBS,, and DEvVON.
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There are no British records of blood-sucking by €. paeseidies, and nothing
s known of its life-history.  Goetghebuer has recorded it as a blood-sucking

species in Belgium.

Culicoides chiopterus Meigoen,

This is a very small species without any conspicuous ornamentation ;  the
wings of the female are very faintly clouded, the most obvious dark arca bemng
at the junction of the two radial cells, but in the male even this dark marking
is absent or very faint, the wings being wholly whitish.  From other species with
unmarked wings it can ecasily be separated under the microscope by the fact
that the wings have the surface bare of hairs except towards the tip ; the Wing-
lengrth is scarcely 1 mm.

C. chiopterns 1s probably common and widely distributed in Britain, though
at present the only counties from which records are available are HERTS.,
Camns, Oxox, and DUrnaM. It is probably overlooked owing to its small
size, and perhaps through confusion with O sbselefus.

There are no definite records of Iﬂnntl-surking b this species, but as the
female is extremely similar o that of . ebseletis it may be that the two are
sometimes confused.

The larvae have been found in the sap running from wounds in elm trees,
a habitat which so far as known is not shared by any other species of Culicoides
in this country.

Culicoides obsoletus Meigen,
(Fig. 14)

The small size and faint grey markings of the wings are usually sufficient
to distinguish this species from other biting midges in this country.  Except
for the still smaller €. ehiopterns it is the only British species in which the
wing is largely bare, the longer hairs being almost confined to the tip. The
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Fiee, 14 —Cnlicordes obsoletns Meigen, Wing of 2.
(Slightly more enlarged than other Cudicoides wings illustrated here.)

wing has one distinet blackish mark in the middle of the front margin, this
occupying the junction between the two radial cells and leaving most of the
second radial cell pale ; other dark markings on the wings are extensive bt
much fainter. There are no definite markings on the thorax. The average
wing-length is about 1-4 mm.
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(", absoletns 15 abundant in most parts of Britain, extending as far north as
Sutherland, though perhaps more numerous in the south.  In bloodthirstiness
it is second only to O fmpunctatus, and everyone living in the country must be
only too familiar with its activitics on warm summer evenings in the gardens.

Though most abundant in June, €. ebsoleties may be found throughout the
summer, and in a damp autumn is sometimes very numerous again in September
and October, a fact which suggests that it has normally at least two broods in
the vear.

In spite of its abundance the life-history of €. ebseletus is still very little
known, but it has been reared on a good many occasions and from very various
media ; in England from rather dry decaying fungi, from damp debris from a
tree-hole, and from sheep-dung in fields : on the continent from fungi and also
from the muddy edges of springs. Its abundance in gardens and woods suggests
that its normal breeding places may be moist decaying vegetable matter, such
as accumulations of dead leaves.

Culicoides pulicaris Linnacus
(Figs. 15, 16)

The precise identity of the midge to which Linnaeus actually applied the
name Cwlex pulicaris is to some extent a matter of conjecture, but it was
certainly one of the larger Culicoides, and the name is now in general use for
a common species which has somewhat milky wings clothed with hair on the
greater part of their surface and with rather sharply defined dark markings
which include three blackish spots on the front margin and a small dark spot
in the middle of the cubital fork. The wing-length is rather variable, but
averages about 2 mm.

Fic. 15.—Cwlicoddes pulicards, L., typical form.  Wing of 9.

The size and disposition of the dark markings of the wings, and also those
of the thorax, is subject to a good deal of variation, but nearly all specimens
may be grouped into one or other of two rather distinct varieties, each of
which has a lighter form in which the dark markings of the wings are so much
reduced that the wings appear mainly white. In the first variety (arbitrarily
chosen as representing the typical €. pudicaris) the hour-glass shaped dark
mark towards the tip of the front margin of the wing is broadest on the fold
above the upper branch of the median fork, the two branches of this fork are
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dark to the extreme tips, and the thorax is either unmarked or with three small
and usually separate dark marks.  In the second variety (var. prescfaties Meigen
the hour-glass shaped mark extends farther across the wing and s broadest
aboze the fold above the upper branch of the median fork, there s a very small
pale area at the extreme ]ip of cach of the two branches of this tork, and the
thorax usually has three fairly large irregular dark marks which are often

]:':trlidH}-' fused.

Fic. 16— Cnflicoddes pulicaris L., var, paactatns Mg, Wings of 7, showing variation in size and in
extent of dark markings ; thorax, showing average tvpe of markings.

(. pulicaris occurs throughout Britain, and though usually less numerous
than C. arcnatus or C. obsofetus it is frequently (especially in moist seasons
sutficiently abundant to be a most troublesome pest.  Like most of the other
species, it 18 most abundant and troublesome in the early summer ; it is usually
most active in the afternoon or evening, though Goetghebuer reports it as
troublesome during the middle of the day.,

The larvae of C. puficaris have on several occasions been found among
Aoating green algae in ponds.

Culicoides halophilus Kicfter
(Figz. 17)
In most respects this resembles C. pulicaris, of which it has been considered
a variety.  There is, however, a rather definite difference in wing-markings,
the median fork containing two dark spots or streaks instead of only one as
i C. pulicaris ; the wing-markings in many specimens are more suffused than
m . ll."}.n'a'."'.-'r'n'?'.-'n', and there may bhe a dark suffusion at the 1i[} of the Wing ahwave
and including the upper branch of the median fork, but this is by no means
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always the case.  On the average . dalophilus is a somewhat smaller insect
than €. pulicaris, with a wing-length of about 1-8 mm.
In Britain €. Aalophilus has been found only on or near the coast, the

Fic, 15— Cwiieoides halophilus Kiell. Wing of 3.

locality records including the following :—DORSET : Goathorn. CARNARVOX :
Llandwrog. ARRAN : Brodick, Catacol. CROMARTY : Dingwall. 5T1. KIiLDA.

Culicoides delta sp. n.
{Fig. 18)

This also has been considered a variety of C. pulicaris, which it resembles
in size and general appearance, differing as follows :—Pale parts of wing
creamy-vellow by reflected light; no separate dark spot in cubital fork, but
dark margin to lower branch of this fork much broader and filling base of
fork ; hairs on wing somewhat scantier ; legs darker, the hind tibia without
any trace of a yellow ring at base. The wing-markings are almost on the same
pattern as in C. émpunctatus, from which species C. defta is chiefly to be dis-

WHI [T B v -
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Fio. 18—Cuficorder defta sp. n. Wing of 3.

tinguished by the presence on the thorax of tripartite dark markings shaped
somewhat as shown in fig. 16, and by its larger size, the average wing-length
being about 2:2 mm.  For description of genitalia see p. 145.

British Museum specimens of €. delta are from the following localities :—
ARRAN : Brodick (types), Catacol, Corriegills, Sannox, v. 19. PERTHSHIRE:
Loch Rannoch and Lock Kinardochy, vi. 31 (F. . Edwards).
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Culicoides impunctatus Goctghebuer

_|.":|;_' lip

Fhis 1s mtermediate in size and appearance between € efsoleins and ¢,
puelivaris.  As in the latter the wing-markings include three distinet dark areas
on the front margin (the outermost one being variable in size and shape), hut
the remaming markings are less sharply defined, there is no dark spot in the
cubital fork, and the ground-colour of the wing is not definitely whitish,  As
in . padicaris the wing is hairy over the greater part of the surface, excepl
towards the base, but as in O, ebsofetios there are no dark markings on the thorax,
The average wing-length 1s about 16 mm.

O fmprenetatns 15 by far the most abundant species of Crlicordes in Scotland,
*where its presence i comunction with that of the kilt is said to have given
risc to the highland fling.” It is almost equally abundant in all the hilly
districts of the north and west of
Fngland and in Wales ; in the
south and east it is less abundant,
and  from  some districts (e
North Hertfordshire 1t appears
to be absent, though it has been
found 1in some numbers near the
Dorset coast and in LEpping
Forest. As in the case of (.
obsoleins it is most abundant in

Fic. 19.—Cuficordes smpunctalns Goet.

June, but occurs throughout the Wing of ©
summer except in dry weather.
Wherever it occurs, C. impunctatus is an exceedingly troublesome insect, and

in the western highlands of Scotland is a major pest, sometimes rendering
outdoor activities impaossible, especially during the late afternoon and cvening ;
it will bite all through the night in sultry weather, but is not much in evidence
in the middle of the day except in sheltered and shady places.

Nothing is known of the life-history and breeding habits of C. émpunciatus ;
it has never been reared, but from its mode of occurrence it seems most
probable that it will be found to breed in water-logged soil, especially soil
of a peaty nature,
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Family
SIMULIIDAE
(BLACK-FLIES}

THE small flies of this family are of world-wide distribution ; about five hundred
species are now known, of which we have eighteen or nineteen in Britain.
Though classified into rather numerous genera by some writers, it is more
usual and more convenient to include them all in the single genus Simndivem.

Simuliidae may easily be recognised by their plump bodies, rather short
legs, and hump-backed shape, which would cause a non-specialist to classify
them as ** flies "' rather than as ** gnats,” though their structural features place
them in the suborder Nematocera not far from the midges.  In length of body
they vary from about one-sixteenth to about one-quarter of an inch, and are thus
on the average larger than the midges but smaller than the mosquitoes.  The
wings are unusually broad and have a distinctive venation ; the antennae, which

i

are alike in the two sexes, are short and bare, with eleven segments.  The males,
which do not bite, diffier from the females in having their eves greatly enlarged
and meeting on the top of the head, the facets of the upper part of the eye being
much larger than those of the lower part.
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Almost without exception the early stages of Simulidae are passed in run-
ning water.  The one exception which proves the rule s the case of 5. aderss
Pom.. the larvae of which have been found on rocks on the wave-beaten shores
of small islands in Lake Victoria (Uganda.  The larvae require a high degree
of acration in the water, and are alwavs to be found in the swiftest parts of
whatever stream they are living in; they can only colonise rivers of slow
current where plenty of green plants are present to increase the oxygen supply,
and on such plants they are found in those parts which are continually waving
about in the fow of the stream.  When transferred 1o still water the larvae
soon dic of asphyxia, though they may hive for some davs on wert moss,  They

Ficc, 20,—A black-ty (Simafinm orsarnm Me).  Side view of 5,

are usually found near the surface of the water and rarely at a greater depth
than a foot.

The larvae are of highly characteristic form.  The large head is provided
with a conspicuous pair of ** mouth-fans,” which serve to catch the food (any
organic particles as it floats by, and the plump body s swollen on the posterior
half. Immediately behind the head is a single proleg, and at the posterior end
of the body is a circlet of minute hooks, sometimes miscalled a ** sucker.”  The
larvae progress with a |unping’ motion like a geometrid 1‘;:tr'rpi|litr. and fix
themselves by the posterior circlet to plants or stones, using a sticky secretion
;'tp!:-]h'd from the mouth ; when dislodged they retain hold of a silken thread
with their anterior proleg, and can resume their position by climbing along the
thread by means of the mouth and proleg.

The larva moults six times, changing to a pupa with the final moult.  Before
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pupation the Tarva spins a silken cocoon to shelter the pupa, which, being
unprovided (as a rule) with special organs of fixation, requires protection from
the current. The form of the cocoon varies greatly according to the species ;
in the British species it is usually slipper-shaped and always pointed and closed
behind, broad and open an front, with the aopen end facing down-stream.
From the T-I"ll'l'tl !‘11{1 uf the [riapr |:}:I'l:|-_'i:'|‘t the f:'ﬁ]:ij‘.‘[inr}' Organs 'u.'hi:‘h ;|;_{.'1ir|
vary greatly in form according to the species) with the aid of which the pupa
extracts air from the water.® When the adult fly is fully formed, air is collected
within the pupal skin; eventually this skin splits, the fly escapes and floats
to the surface in its bubble of air without being wetted ; the wings are instantly
unfolded and the inscet flies to a nearby resting-place.

The egg-layving habits are still not well known, and certainly vary a great
deal.  Probably in most species the eggs are deposited in jelly-like masses at
the edge of the water on any objects which are partly immersed ; in some
cases the females enter the water to lay, walking in along some support to a
depth of several inches, and in others it is believed that they scatter their eggs
on the surface while in flight, dipping the tail into the water cach time an egg
is deposited.  The eggs laid by one female number several hundreds, as many
as 330 having been counted.

Unlike midges and most mosquitoes, many Simuliidae have a considerable
range of flight.  In Britain they have often been found in numbers at distances
up to two miles from their nearest breeding-place, even in calm weather.
Abroad much greater ranges than this have been noted, the greatest being in
the Anglo-Egyptian Sudan, where S. griseicolfe has been found numerous in
places as much as 200 miles distant from its home in the river Nile.  Such
flichts as these are doubtless largely aided by wind, but it is known to be a
habit of Siwaulriesn to migrate from the breeding grounds in search of food,
and for the females to return later to lay their eggs,

The mouth-parts of Simuliidae, though comprising the same elements as
those of mosquitoes, are very much shorter, and their mode of action as well as
their detailed structure is quite different. The strong mandibles are formed
like a pair of scissors, the left mandible having a knob on its under surface near
the middle of the blade which fits into a socket in the right mandible, thus
forming a fulerum, while the * handles " of the scissors are attached to the
muscles which move them. In the act of biting an initial snip in the skin of
the vietim is made by the mandibles ; the maxillae, which are provided with
strong recurved teeth, are then pushed into the puncture and enlarge the
opening until it is sufficiently large and deep for the other mouthparts to be
inserted and to form a food-canal through which blood may be sucked.

The blood-sucking habit is probably common to all Simulidae ; it has
been found that a blood-meal is essential for the reproduction of some species,
and perhaps this is true of all.  Rubzov (1936) thus summarises his studies on
this point :

* There has been some dispute as to whether the respiratory filaments extract dissolved air from H.w
water or collect E_l;nn.hin;_g Lsighilales. ]'n.ul.u:||||_'..' Lth |rOCesses tike ]:lli.l.l._'r3 J.:IL':I'II;.L]:.-G Lo l.iir!rr:ill;.; i.il.“'.{h.'l.' i
different species,  Smart has found that 8, eraatum can be bred in a film of water in which no bubbles
Hre preseni.
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L r.]\i'{'i.{I seatreh showed thad for the L‘HI11|1|1'IJ' :||'1.'1'||r!:|l1u'l1l of 1he (rErs
of 8. cennstem Sav., 5. morsitans Fdw., 8. latipes Meig. and S, decima-
free Dhar, and Rubtz., blood-sucking and an additional nuteition with
inices and water before and after fertthsation is necessary.  The fertilisation
itself stimulates ovogenesis which has heen stopped at some first stages and
has called forth the necessity of blood-sucking.  The quantity of consumed
blood must be large enough, as all ovarioles develop simultancously and
the lack of food material stops their development.”

Bequaecrt (1938) also remarks that ** as yet there 1s no reliable evidence
that anv of the Simuliidae are normally addicted in nature to anything but
a diet of vertebrate blood, or that females fed in captivity on a blood-free diet
could deposit viable eggs.”  He savs that no black flies have been observed
attacking reptiles or amphibians, and classifies them according to their habits
into 1 those attacking chiefly or perhaps exclusively birds ; (2) those attacking
mammals but not man ; and (3) those attacking man as well as other mammals.

The remarks of Rubzov (1936) on the effect of weather conditions on the
biting of Simdivene in Last Siberia are worth quoting, as they describe almaost
equally well the conditions in this country :

“The black-flies show a considerable activity at a temperature of
14 —22° C., with an optimum of about 19°-20" C. The humidity of the air
also has a great significance, and the greatest activity is observed under the
relative humidity of about 7093 per cent. The wind velocity has some-
times a deeisive role.  Even a small wind diminishes the activity of black-
flies, and a wind of about 4~35 metres per second completely interrupts it,
All other conditions being identical, the activity increases in cloudy weather
and decreases in clear sunny weather [this is doubtfully true in Britain].
After sunset the attacks of the black-fies discontinue for the whaole night
A slight rain does not prevent attacks, a strong rain stops them. Baro®
metrical pressure has a particularly great influence.  Its lowering extra-
ordinarily increases the activity of the bloodsuckers. It is not the low
pressure itself that is so important, but the change in the direction of its
tall. The blood-sucking activity of the black-flies reaches its climax in
the sultry, murky, cloudy hours preceding a thunderstorm.”

Perhaps the most notoriousof all the Simuliidae is the Golubatz iy Simenedivemn
colwmbaschense Schonbauer), so called from the old castle of Golubatz, on the
banks of the Danube in the department of Pojarevatz, Jugoslavia. This tly
breeds in the river Danube, being almost confined to the region of the Iron
Gate, where conditions are particularly suitable for its development.  In dry
vears, when the level of the river falls, it is able 1o colonise larger areas of the
river bed, and consequently to increase cnormously in numbers.  When this
happens (as in 1923 and again in 1934) vast swarms of fies spread from the
breeding area over the surrounding country to a distance of 30 miles or more.
partly through their own flight but largely through being carried passively by
wind.  The flies attack domestic animals in such numbers as frequently to
cause their deaths, partly from loss of blood and partly from the POISONONS
effect of their bites. A census made in 1923 showed that in that vear in
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Rumania, Bulgaria and Jugoslavia nearly 20,000 domestic animals were killed,
including horses, cattle, sheep, goats and pigs, besides wild animals, such as
deer, hares and foxes, all in the latter half of April.  In 1934 the number was
even larger, partly owing to the fact that the flies spread to districts where the
peasants were unfamiliar with the pest and with the procedure necessary to
protect their beasts.

Another black-Aly which has caused enormous losses of live-stock is the
" southern buffalo-gnat ™ (8. pecuwarnem Riley), which in some seasons develops

Fi6. 21.—Wings of Simudliun : @, S. Airtipes Fries § b, a species resembling 5. ornatum My,

in vast numbers in parts of the Mississippi valley. Mules appear to be par-
ticularly susceptible to its attacks ; over a thousand of them were killed by the
flies in the year 1931, and over 300 in April 1934, It is said that neglect of
dykes during and after the civil war was one of the main causes of black-fly
plagues during that period, through the multiplication in times of flood of small
streams suitable for breeding 5. pecuariem.

The attacks of black-flics on man are fortunately less serious, and fatal
cases have been but rarely placed on record.  Nevertheless these flies may be
<o numerous and venomous (as, for example, in parts of northern Canada) as
to render large tracts of country more or less uninhabitable during the summer
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They are also a scourge in several islands of the Marquesas group, i Northern
India and Burma, and in many parts of tropical Africa.  Some species appear
to be unable to Eri4-|'1_'-|_' the human skin, but without L|-'1ll.|||f." biting can make
themselves very offensive by their pestering attentions, and by getting into the
cves, cars or nostrils,

I'he bate 1s apt o L more |l:|il1|'l|E than that of a IHHM'[IiIH. and often results
in the development of a hard lump or swelling which may persist for days or
even weeks.

In recent vears many discoveries have been made regarding the trans-
mission of parasitic worms of the genus Ouehocerea by specics of Stmuliven

f f_j@

Fig. 22.~—Tarsi of Simudinm, with claws more enlarged {but all to same seale). a. 5. Addrfpes, hind
tarsus ; b, 5. orwadum, hind tarsus ; c. 5. Jaetipes, front tarsus ; . S, eguinum, front tarsus ; e, 5,
orxatum, front tarsus ; £, .5, morsitans, front tarsus.

Following up a suggestion made by IF. W, Dry in 1922, Blacklock (1926)
demonstrated that the worm Onehocerca volvulfns, which in the young stage is
a common human parasite over a large part of Tropical Africa, undergoes
development and s transmitted by Siwndivsne damnosionr Theobald, and
subsequent workers have shown that S, weavedr Theobald is also a carrier of
this parasite.  The worms give rise to small subcutancous nodules or tumours
and skin eruptions, and in some districts are also a frequent cause of blindness.
A similar parasitic worm (Oucltocerea caecutions), causing similar troubles of
the skin and eyes, is commaon in the coffec-growing districts of Guatemala and
:"l.TL'}.'i{‘u, and ]"tr'l*.-'. ]n‘l'rl T1HI.EI]I.| ].I:f Htrnn;{ .‘||]1| nth'l'H fan be carried Il-}' threeo rnEh'-:'ir."-a
of Sewmeelivene, 8. wmetallicion Bellardi, §. ocliraceran Walker, and 5. callidum.
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Another case of ransmission of Quchocerea by Simudivm has been brought to
light by ]. 5. Steward (1934, 1937), who showed that Q. guttnresa, a parasite
found in the brisket of cattle, is carried by 8. ornatum Mg. in England : in
this case, however, the parasite causes no serious injury.

Apparently only one case is established of a protozoal discase being carried
by Semedizon, O'Roke (1934) having stated that S. venustum Say, carries a
malaria-like discase of ducks (caused by Lewcocytozoon anatis) in Michigan.

As repellants against the bite of Simeelivm on cattle or horses various
mixtures have been recommended, of which the following are examples :

(@ Marlatt (1934) advises a 5 per cent. emulsion of pine tar oil.  This is
said 1o be effective, but when the insects are abundant and in hot weather,
from two to five applications per day may be needed.

(&) Baranoff (1934 advises a mixture of three parts of rectified kerosene
with ten parts of vellow vaseline.  One ounce of this ointment per horse or
cow applied in the morning is said to remain effective all through the day.

For use on the human skin the repellants recommended -:1gnins-'.t midges
(p. 30) will probably be found equally effective against the attacks of Simwediem.

The British species of Simeliien: were reviewed by Edwards (1915 and 1920,
seventeen species being then recognised, a total which was subsequently (1927)
increased by two.  No further additions have been made, and the following
kevs and notes are mainly compiled from the papers cited. For further infor-
mation, especially regarding the males, larvae and pupae, reference may be
made to these papers and to the more detailed description of the carly stages
by Puri (1923).

KEY FOR IDENTIFICATION OF THE BRITISH SIMULIIDAE.
(Females only)

t. Wings (fig. 21, &) with an extra vein (R2+3) present and with fine hairs only on costal

margin ; second hind tarsal segment simple ; body and legs dark ....... Firtipes Fries
Wings (fig. 21, &) with vein K2+ 3 absent, and with minute spinules mixed with the hairs
O O I e S e e e e T S R s z

2. Front tarsi (fg. 22, ¢, &) slender and evlindrical ; front tibiae dark, or not obviously silvery ;
abdomen dull at tip ; baseof radial veinhairy . ..o ainivaisiiiieiiniiiarvniss 3
I'ront tarsi (fig. 22, ¢, £) more or less flattened (compressed) ; front tibiae silvery on outer
surface ; abdomen with tip shining ; base of radial vein bare ... .o oo iinnian. 1

3. Hind tarsi (fig. 22, &) with second segment simple, without trace of excavation at base ;
hair of thorax erect ; body and legsdark ... .. .cinivnncininias Fredecimatien Edw,
Hind tarsi (cf. fig. 22, & with second sepment more or less deeply excavated above near
Bage = hair of thorax decumbDent o v s i i i s i i v e a e 4

4. Claws (fig. 22, ¢} of normal size, each with a thumb-like projection at the base ; integument
of thorax dark, without stripes ; pleurae bape .. .c.n e e iiasavinumaininue cansaias 3

Claws (fig. 22, &) much krger than vsual and without projection at base ; integument of
thorax more greyish, with three narrow dark lines ; hrst segment of hind tarsus largely
vellow ;. pleural membrane with a patel o6f hairs .. oeieiirivraiierineramanansas o

5. Legs :-miru-[}' blackish ; i:l'l:]w;.n-t-nn- of abdomencdull wilhatish C . oo ic oo v asiirasonsane 0

Legs partly :,-;-II;:.“-L_».I. ; pubescence of both thorax and abdomen bright golden and dense. g

6. Pubescence of thorax whitish, or partly brownish ; second segment of hind tarsus only
-.Ij;:][”:_ 1'3;(';“'”_11_'1' at 1;:|_1_-,|:' ;|Ir||'|.|' y Eyes {'Iti-ui'l' I“j.:l.'l.lll.‘l' [II-'.!I'I II."\-ll.i'lI ................... 7
Pubescence of thorax golden ; second segment of hind tarsus very distinetly excavated ag

|_|.'|9-;r' :_I_I‘H:l'l.'l' ; 1_'}"['_-\. “'jl]l"r [I_l}.'“'t ------------------------------------------------ H
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=, Pubescence of thorax all pale ... ittt el versseen Fabw
Pubescence of thorax with three dark stripes oo i i iiviiiineaeace. verdeys Ealw
8.1 APEer species (wing 445 11111 P F|-||'l:u,'n1'1'|11 e of abdomen dense ... castalieand Frusd,
smaller species (wing bavely 35 mm.) ; pulicscence of alwlomen very scanty @ abedomen
pink in ife covoiiisisrsiaa s i e st s e fadepes My

g. Femora and tibine clear yellow, with black tips  ......... 0o veiiiiianinss aieresam Frivs
Femora atd tibiae darker, the latter with a dark ring close to the base, aurestifarses Landse,

10, Larger (wing 3—4 mm.) ; thorax and legs darker ... ooiiiiiiaiiaai, eqpteririenn 1.,
smaller (wing 2-2+5 min.j ; thorax and legs pil|1'l' ...................... § rrr"r-ll,&f.-'rn.' Falw,

11, Frons (above antennae) and faee (below antennae) grey, dull ; shoulders with whate mark-
T g N i e e L R e e S A 2

Frons blackish, shining (lace |.1~.-||;|.|1§.' g T 14

12, Front and middle femom mainly yellow ..o vviin i inirmrnsirasssons gratdegreatreny Ny,
Femnora mainly dark . ...uiiiomesiineiirinianainisisnsesararasarerenssanesnarans 13

13 Pleural membrane with soft hairs ; claws with a small sharp tooth near middle. cormaten Mg.
Fleural membeane bare : claws not toothed <. .o i i nitfderd Fried,

12, Shoulders marked as in 5. orwadion 2 claws toothed oLt iiniciaii e 15

Markings on shoulder different, or absent ; clawssimple ...t iinaaan. 16

15. Pleural membrane with soft hairs ... ...t armalume var, witidifrons Edw,
Pleis i e TIIRTE: o i ssnsimiang fm oo opiadimra oo iio wf it mimia ot o 5 apenticeda Fried,

1. Face black, shining, like the frons ; legsmanly black .. .. ...ooon vl .t. drberosun Lundst,
Face grey; legs more extensively pale ... ..o ioiciiiaiiinirrraan s 17

17. Thorax almost dull, with coarser pubescence . ... o iivairasiviineavssnnsainears 15
Thorax somewhat shining, with much finer pubescence ......c.civiviniiniaaea .20

1%, Basal two-thirds of hind tibia clear yellow (hind femora almost all black, contrasting with
the yellow: base:oF tibia) .ooaelvis i diapimin e il el i bk g reblans L.

Bazal half of hind tubia yellow, but less sharply distinguished from the black apical
PACTION « o aoe s s apon i e e AR e o 0 T e e g A R e L e A S 11

19. Rather less than basal half of middle tibia yellowish ...............c0.. TeHIESEen Say.
Rather more than half of middle tibiae yellowish ........... ... ..., marsitans Edw.

20. Thorax rather brightly shining ; front coxae reddish ... ......... ervlfroce phalicm Deg.

Thorax less shimimg, with traces of two gﬂ'}'i‘ih Inngir.utlinal Strip{'ﬂ » front coxae blackish
erpilroceplaliem form sericalum Mg,

Simulium hirtipes Fries

One of the largest of the British Simuliidae, and the only representative in
this country of the subgenus Prosimielizen, sometimes regarded as a genus
distinct from Simndinm, owing to the pecularities of structure mentioned in
the keyv.,  The body and legs are uniformly dull blackish and clothed with dull
vellowish pubescence.

S, drtipes is chiefly a mountain species, being widely spread in the Scottish
Highlands from Perth to sutherland. It is doubtful if the species occurs in
England ; an isolated record from Crowborough, Sussex, requires confirmation
as it may have been due to an error in labelling.  The occurrence of the species
in Morth America has now been definitely established (Twinn, 1936, and it
has also been found in Eastern Siberia (Rubzov).

According to the late ]. W. Yerbury this is ** the carliest of the biting pests
of Scotland,” the adults appearing in Mayv ; though common in some localities,
it is not known to be abundant enough anvwhere in Britain to be a serious pest.
[t is recorded by Dorogostaisky, Rubzov and Vlasenko as a severe blood-
sucker in Eastern Siberia, attacking man, cattle, and other animals,
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s

The early stages are found in rapid hill streams ; the larvae do not congre-
gate in large masses, but are scattered over large stones or on the rocky bottom
There as probably only one generation in the vear.

Simulium tredecimatum Edwards *

A blackish species in many respects resembling 8. fivtipes, but with marked
structural differences as indicated in the key.

The occurrence of this species in Britain requires confirmation.  The only
record at present is the original one of larvae taken * from stomach of trout,
England,” the locality and collector being unknown.

. tredecimatum has been found in Norway by Olstad.

Simulium subexcisum Edwards

Another blackish species with pale pubescence, superficially resembling the
last two, but differing in structural details.

5. subexcisum, though nowhere common, is widely distributed in Britain,
having been recorded from Hants, Sussex, Devon, Hereford, Middlesex
Herts., Arran, Inverness, Nairn, Sutherland. It has also been found in Canada
(Lacinn).

There are no records of the feeding habits of this species.  Adults appear
in April and May. Larvae occur in small temporary rills ; owing to the nature
of the breeding places there can only be a single annual generation.

Simulium yerburyi Edwards

This is very similar to S. subexeisume, of which it may be no more than a
variety.

The few known specimens were taken in Herts. (Knebworth), Inverness
(Nethy Bridge) and Nairn.

Life history similar to that of S, subexcisiem.

Simulium costatum Friederichs

Except for the more brassy tint of the pubescence of the thorax, this large
Simaelizen might easily pass on a superficial examination for S. hirtipes,
though its structural features are quite different.

At present S. costatwm has been found in only three places in Britain :
Barton, near Torquay ; Barton, north-east of Luton; and Ditchley, Oxon.
It has also been found in Germany and Denmark, in Central and Eastern
Siberia, and (surprisingly) in the Patagonian Andes (Edwards, 1931); pre-
sumably it will eventually be found to occur across the width of Europe and
Asia and throughout the length of America.

The species is at present so little known that there are no records of its
feeding habits in Britain, but the larvae have been found on stones and leaves

* This species may perhaps be synonymous with 5. palfipes Frics, as suggested by Dorogostaisky,

Fubeoy and Viasenko (1935).
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in small and farly 1';I|ri1] streams.  In Eastern Siberia it s recorded by Dorogo.
slaisky. Rubzov and Viasenko as ' Very 1.1.'i1||'|_'..' distributed commaon SPecies,
In streams and rivers of moderate swiftness,  Frequently in great numbers

Severe bloodsucker.™

Simulium latipes Moigen

'l'hung_:h |'¢':-1'I11|!h]'ll15_: the five I-]H'l.‘IIL'H- _iil:-—.l considereed 1 its dark thorax and
Jegs, the female of 5. fatipes is readily distinguishable in life by the pinkish
colour of the abdomen, which even in perfect specimens s only very scantily
clothed with fine pale hair ; the fine pubescence of the thorax is brassy instead
of whitish.

S. latipes is a common species throughout England and Seotland, and is
also recorded from Ireland, as well as from Canada ; the adults are found
chietly in April and May,

In spite of its abundance, the records of biting by 8. Zatipes are so few that
it cannot be regarded as a pest. It is possible that it bites chiefly birds, as do
some nearly related species.

The normal breeding places of S, Jatipes are small streams and rills with
gravelly bottoms which are liable to dry up during the summer ; only ex.
ceptionally are the larvae found in larger streams.  There is usually only one
brood, though a second brood may be hatched in August if the streams are
still running.  Ussing records that in Denmark the eggs are laid under stones
in the bed of the stream ; they can withstand drying, though even when the
stream fails in summer there is usually some dampness under the stones.

Simulivm aureum Fries

Females of this species in perfect condition are resplendent objects, the
back of the thorax and the whole of the abdomen being densely clothed with
bright golden scaly pubescence ; when seen in flight they appear like little
golden balls.  The legs are conspicuously parti-coloured, black and vellow,

5. aurewm occurs throughout Britain and is not at all uncommon though
casily overlooked ; it is also widespread in North America where it has been
known as 5. éracteatiom Coq.

There are no records of bloodsucking by this species in Britain, but Be-
quacrt (1938) states that in North America it bites goslings ; in Africa a very
similar species has been found clustering on the rumps of fowls.

The life-history of S. awrenmn is similar to that of S, latipes, the larvae
occurring chicfly in small streams and rills, especially those with a stony or
gravelly bottom.  There may be two generations in the year.

Simulium angustitarsis Lundstriim

The resemblance between this and S, auerewmn is rather close, and the females
of the twao have r.ll.'L'I'I confused - the muost u]:'.,'iq;.ur; difference is the prescnce in
this species, and the absence in S. awrenm, of a dark ring near the base of cach
tibxa.
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S.oangustitarsis is less common in Britain than the allied 5. latipes and
Sooawrewm, and has so far been found only in the southern, south-castern and
midland counties of England and Wales.

The larvae occur in “‘l':'ll}' rivers with ul]l_‘; a moderate current, in company
with other species such as S, ornatum, S. ervthrocephalum and S, equinum,
but in smaller numbers : they are rarely found in small streams.

There are no records of the feeding habits of this species.

Simulium equinum Linnacus

The unusually large simple claws, and the presence of three narrow dark
lines forming a trident or somewhat lyre-shaped mark on the thorax, are two
features peculiar to this species and the nearly related S. safopiense ; in newly
hatched specimens, however, the dark lines tend to be obscured by the golden
pubescence which covers the thorax as well as the abdomen, and moreover the
lines may not be very distinct in dark specimens.  The legs in S, equinwm are
mainly blackish, only a little yellowish about the knees.  The pleural membrane
1s rather densely clothed with whitish pubescence, another feature which this
species shares with 8. salepiense and in which it differs from all other British
Simudinm except S, ornatum.

5. equinsemn is an abundant species in many parts of England (especially,
perhaps, in the eastern counties) and has also been recorded from Wales
(Llandrindod Wells), Scotland (East Lothian) and Ireland (County Clare and
County Wexford), but so far as known at present it does not occur in the
highlands of Scotland.

The activities of this fly are only too well-known to agriculturists and horse-
keepers owing to its habit of sucking blood from the ears of horses, and to a
less extent of cattle ; in the neighbourhood of its breeding places the ears of
horses when not protected by car-caps may sometimes be seen to have their
inner surfaces covered with a close-packed * pile ” of 5. equsnren, and these
attacks may give rise to severe ulceration. 5. eguinwm seems to be the only
species of the genus (and indeed the only blood-sucking fly) in Britain which
has this habit, and it attacks the ears almost exclusively,  Only occasionally
does it bite man.

The larvae of 8. egudnzene are found in rivers with a slow or moderate
current, and almost always on water-plants such as Rawnwncnlus, Scivpus, or
Potameogeton, usually in company with S, ervthroceplralion or sometimes 5.

arnatum or S, reptans. The females have been observed to crawl under water
to a depth of several inches to lay their eggs on submerged vegetation or sticks.

There are two or three generations during the vear, the adults being most
numerous in April, July and September ; the adults of the spring generation
are larger.

Petersen (1924) records 8. egudmwon as attacking the ears of cattle and
hl]l't"]‘} as well as horses, and states that the flies actually mate in the ears of the

host,
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Simulivm salopiense dwards

Ll 23

I 'he r-rm_l].:- of 1his :u]'u'rii'-, nat hitherto deseribed i l:h'l.l:||_ 15 s stmilar to
that of the related 5. e N that differennation hetween them is not easy,
=ince the original deseription was published more ample material has hecome
available, from which it appears that the female of 8. salopicnse, apart from
bemg smaller than that of 5. equinnm, differs i having the ground-colour of
the thorax highter grevish, with the markings more distinet and the front ends
il [i'|:* three narrow dark hines more L|iF|EIH'EI_\.' L'II|.‘H'§_TI'1| il :-In:rh, and ihe
tibiae much more extensively pale towards the base.

Fic z;—Simudivm salopionse Edw, Fic, 24.—Simulinm ornatun: Mg,
Thorax of & from alaowve, Thorax of & from in frond.

The following records for the occurrence of this species in Britain are now
avatlable : HaxTs:  River Test* ; Minstead, Ringwood. >avLor: Kiver
Severn near Shrewsbury, HEREFORD @ River Wye near Hereford (/. 5.
Stezeard). WILTS. ¢ River Avon near Chippenham (F. 7 K. Pentelow

There are no records of blood-sucking by this species, but its habits are
probably similar to those of 5. equednm.

As in the case of 5. eguednne the larvae are found on submerged water plants
in rivers of moderate current

Simulium ornatum Meigen
(Figs. 20, 24, and Plate 135)

This belongs to a small group of species which are characteristised (in the
female sex) by having large silvery-grey patches on the shoulders, the rest of
the thorax being dull greenish-black ; the silvery-grey patches cach include a
transverse dull black mark which when viewed from behind becomes silvery,

In describing this species from adults only, T supgested the possililine that a papa found by Mosely
i the River Test and figurcd Lv e ( Bull, Ent. Res. 11, 2360 as a varieny of & equesarsme might be that

of &, safoprense.  This has now been establistied as correst by Steward and Pentelow, who have reared
S, sadepiense in numbers from pupee,
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while the silvery areas become black ; the abdomen is nearly bare, with the
tip shining black : the legs are banded with black and yellow. From the
other species of this group S, erwation is casily distinguished under a strong
lens by the presence of a patch of soft hairs on the pleural membrane (i, the
area of the side of the thorax a little in front of and below the root of the wing).
In the tyvpical form of the species the frons is dull grey. It is one of the largest
species,

S. ornatum is one of the commonest species of the genus in England and
Wales, though apparently becoming less common towards the north; in
Scotland it has been found as far north as Perthshire and Flgin, and 1s abundant
in many streams around Edinburgh.

S, ernatum commonly attacks cattle, and to a less extent horses, biting
chiefly the bellv and the inner sides of the thighs, also the neighbourhood of the
eves and nostrils, but not the ears. It also bites man on occasion, though it 1s
not recorded as a troublesome pest. It has been shown by Steward to act as
the intermediate host of the worm Ounchocerca gutturosa in cattle.  The chief
breeding places of 5. ernation are large streams or small rivers with moderate
current and plenty of aquatic vegetation ; it is also found in small stony
streams, but not in rapid mountain streams.  There are two or three generations
in the year ; as with some other species, the adults of the spring brood seem to
be larger than those of subsequent broods.

Simulium ornatum varicty nitidifrons LEdwards

This differs from the typical form of the species almost solely (so far as the
adubt female is concerned) in having the frons distinctly shining, blackish. It
15 abundant in the New Forest and has been recorded from Devonshire, Hhrnp—
shire, Wigtownshire and Barra Is. but does not seem to occur in the eastern and
midland counties. There are no records regarding its feeding habits.

Simulium nolleri Friederichs
(8. subornatum Edwards)

This is a rather large species much resembling S. ernatum, from which it
differs essentially in having the pleural membrane bare and the claws simple,
without the small tooth characteristic of the female of all the other members of
the group of S. ernatwm ; in this latter feature it resembles 5. reptans and
related species.

S. wnélleri is a much more local species in Britain than S. ersatum, but
records are available from the following counties : Sussex, Hants, Brecknock,
Salop, Herts., Cambs., Notts., Oxon,  Nothing is known of its feeding habats,

Simulium monticola Friederichs

This very much resembles the variety witidifrons of S. ornatiem, with which
it agrees in thoracic markings and in the somewhat shining frons, differing in
the bare pleural membrane and also in having the abdomen entirely black
instead of more or less banded with pale grey
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5. monticola lavgely replaces 8. ornatrn in the west and north of England
and in Scotland, its larvae being very common on rocks and stones in rapid hill
streams.  There are two broods in the vear, the frst emerging in May, the

second i August.

Simulium variegatum Meigen

Though in most respects similar to S, ernatien, this species 1s very readily
distinguished by the much more extensively vellow legs, the front and middle
femora being almost entirely vellow ; in addition the front tarsi are rather
more slender and the pleural membrane is bare.

S, variegatm is common in the west and north of England and in Wales
and Scotland ¢ its distribution is thus similar to that of 8. wmenticola ; like that
species S, variegation breeds in swift stony streams, though the two species
have not often been found together, perhaps because S, variegatuem has a
preference for the larger streams.

S, variegatum has been recorded as attacking horses about the nose and eves,
and on the belly.

Simulium reptans Linnacus.

There is some doubt as to which species Linnaeus intended to designate
under the name Crlex reptans (if indeed he did intend one particular species),
but the name has been applied in this country and by most continental writers
to an insect which is in the female sex somewhat like the common 5. ernation,
but is about two-thirds the size, with the grey markings on the shoulders less
conspicuous and not including a dull black area, the front tarsi broader, and
the claws simple ; the frons is shining black (more conspicuously so than 5.
ornatum nitidifrens or 8. monticela) though the face is grey; the femora are
black, the tibiae yvellow with the tips broadly black.

Soweptans is a common species in the west of England and in Wales, and still
more so in the Lake District of England and in Scotland. 1t is recorded as a
pest of man, dogs and cattle.

The larvae are found in swift shady rivers in hilly regions, on the flat upper
surfaces of large stones or sometimes on water-plants such as Ceratoplivilin.
So far as known there is only one brood.

Simulium venustum Sayv
s . -
(8. anstend Edwards)

The female of this species is very much like that of 5. reptans, the only
obvious difference being that the black and the yellow parts of the tibae are
less noticeably contrasted and the yellow less in extent.

The distribution of 5. sexustreon in Britain is quite different from that of
S. reptans, as it 1s almost confined to the south and south-east of England,
where the larvae occur in weedy rivers of moderate current ; the first brood
appears at the end of April and there is probably a second brood later in the
year.
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There are no definite records of blood-sucking by this species in Britain,
though in north America (where it is widespread and abundant) it is said to
attack the ears of horses, and also to bite ducks, amongst which it spreads a
malaria-like discase.  Itis also recorded as a pest in Eastern Siberia.

Simulium morsitans Fdwards

T'he female of this species hardly differs from that of 8. venwstumn (though
the male and pupae are readily separable ).

S, omorsitans is a common and troublesome biting pest in the New Forest
and adjoining parts of Hampshire ; it has not been noted as common else-
where in this country, though specimens have been found in Oxfordshire,
Cambridgeshire, and Inverness.

The larvae occur in weedy rivers and streams and there appear to be two
broods in the yvear, the adults appearing in Mav and July,

Simuliuvm tuberosum Lundstrom

This is one of the smallest species of the genus in Britain.  Though struc-
turally similar 1o 5. reprans and related species it is very distinet in appearance,
the thorax lacking the whitish shoulder-patches and the legs being almost
entirely black; also, the face is polished black like the frons, instead of being
grevish.

S. tuberosuni is an abundant species in the north of England and in Scotland,
and has also been recorded from Devonshire. It is t‘rp::rlutl as & pest to man,
dogs and cattle, and it was stated by two observers in 1913 to have increased
greatly in numbers during the few years prior to that date ; since then, however,
no further complaints have been received at the Museum,

The larvae occur in company with those of S. reptais in rapid rivers, usually
on large stones ; they are not found in the smaller streams.

Simulium ervthrocephalum [e Geer
(8. argyreatum (Mg.) Lundst.)

This species is rather well distinguished from §. septans and other related
species by the distinetly shining greenish-black thorax, which is clothed only
rather scantily with inconspicuous hair and has no very definite whitish patches
on the shoulders ; as in 5. vepfans the frons is shining black and the face grey,
but the legs are more extensively black than in 8. reptans. A peculianty of
this species is that the adults of the spring brood differ from those of the summer
brood not only in size but also in colour and to some extent in markings ; the
distinctions in the female sex between the spring brood (form sericatum ) and
the summer broods are noted in the key,

S. ervthrocephalum is an abundant species in the midlands and eastern
counties of England, and has also been recorded from the lowlands of Scotland,
but is apparently absent from the highlands.

All records go to show that this is the most annoying species of the genus to
man in the areas where it is common, The spring brood is on the wing in



NEMATOUERA—SIMULITDA L {35

April, the main summer brood in June, and subsequent broods during the
remainder of the summer.

The carly stages are found in weedy rivers with slight or moderate current,
usually in association with S, equrwne,

,‘L-:;rl Peterson (1924 finds S, ervtdrvocephialvm (argvreatum) to be the
species most troublesome to cattle in Denmark, and to have caused a series of
fatalities among domestic animals in that country.
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BRACHYCERA
By H. Oldroyd, M.A,

Family
RHAGIONIDAE
(LEPTIDAE)

THE blood-sucking habit has been observed in certain members of the family
Rhagionidae (" snipe-flies ™), though never in this country. Verrall (19og,
p. 234 refused to accept the only European records of biting by species of
Riagio (Lepeis), but there are a number of independent authorities who claim to
have observed attacks made on human beings by members of the genera
Svmphoromyvia and possibly Atheriv in North America, Dasvomma in 5.
America, and Spawiopsis and possibly Awstroleptis in Australasia.  Species
of the first two genera mentioned occur in Britain, but no records exist of their
sucking blood. Lindner (1931, p. 140) remarks that in the Alps he has often
found females of Svauphoromvia crassicornis Panz. settling on his head and
sucking up the sweat, but however long they have been allowed to continue
doing so they have never pierced the skin.  This, as he remarks, throws doubt
upon, though it does not necessarily invalidate, most of the published records of
blood-sucking by this particular fly.

The North American authorities are included in the very full bibliography
given by Leonard (1930).

Family
TABANIDAE

HORSE-FLIES, BREEZE-FLIES, DUN-FLIES, CLEGS or STOUTS.—In Kent
the species of Haematopota (pl. 20, 21) were formerly known locally as Brimps
(Theobald, 1904, p. 15), and Lady Fenn (1797, p. 60) savs : * They have been
called durrel- or whame-fies by some English authors.,”  Moufet (1634, p. 61
wrote : U Anglis dwrrel-flve, stowr and breese dicitur @ atque etiam ab adhae-
rendo Clege & Clingez" but his later remark *° Hane Angli @ Whame and a
Burrel-flve proprié vocant ' appears to apply to an Oestrid.  According to a
recent informant Chrvseps caceuntiens (pl. 16) is known locally in Hereford as the
* thunder fly.”

Owing to the large size of many of the species Horse-flics, in the British
Isles HE 1'!.-:'&‘.'“1.1‘1', are the maost T'urr||]'|_|.'|_|:|r uf all |:!mu|—:;|_|t‘k|'ﬂg I}i]:ll'r.'l.
Indeed, a large female of Fabanus swdeticus Zeller (pl. 30), measuring up to
I inch in length, with a wing expanse of nearly 2 inches, is exceeded in size
by very few exotic species of this family, and frequently excites the surprise of

by
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those who are not entomologists when they learn that it is really a British
msect,  The Horse-flies, which are world-wide in their (Ii::lri]]l_][iljlll_ arc also
a large family, the total number of species described up to the vear 1938
imelusive amounting to some 3,000, In 1925, according to Lindner (1923,
P. 135, over 400 species were known to exist in the Palaearctic Region, and
28 are found in the British Isles.  They belong to the genera Chrysops, Hacwa-
tapota and  Tabanus ; the genus Pangonins, remarkable for its elongate
proboscis, does not occur in this country, though a number of species are found
in southern Europe.

APPEARANCE

In appearance the Tabanidae are stoutly built flies with a large head,
which in the males is almost wholly composed of the eyves.  In all the British
species the eyes of the males meet together in the middle line, but those of the
females are distinetly, and often widely separated by the frens, upon which
may be seen one or more bare, shining frontal calli, which are of great import-
ance in the determination of species.  The males often have an area in the upper
portion of the eyes composed of larger facets than those below, the extent and
sharpness of demarcation of this area varying in different species,

In life the eves of Tabanidae usuallvexhibit golden-green or purple markings,
which are of value for the identification of the species. They are especially
brilliant in the females of Chrvsops and Hacmatopota, which, as pointed out
by Girschner (1887, p. 136), possess probably the finest eves of all insects ;
this author, in an interesting discussion of the practical significance of eye-
colours in Diptera, suggests that they may be correlated with a poorly developed
sense of sight.  After death the colour of the eves rapidly changes to a dull
brown, until scarcely a trace of the markings remains. In the plates to this
work the eyes are shown as in dried specimens, from which perforce the original
drawings had to be prepared, but in many cases notes on the natural colour
and pattern are given in the account of the species concerned.,

The eye-colours can be revived to some extent by placing the dried specimen
in a relaxing tin on damp sand covered with blotting-paper, but the markings
of the body are likely to receive permanent injury by this treatment.  Goffe
(14324, p. 16) recommends immersion in a solution made up as follows: Aeefic
acid (glacial), 1 part ; glveerine, | part ; soln. of perchloride of mercury (Brit.
Pharm. strength), 1 part ; rectified spivit, 48 parts. This can be used 10
restore the eve-markings in dried specimens, which, if then enclosed in a ulass-
stoppered glass tube, will retain their colours indefinitely.

In front of the eves pre sject conspicuously the antennae which are composed
of three segments, while below the head in all the British species is normally
visible the fleshy proboscis or lower lip which encloses the piercing mouthparts.
The palpi, which lie one on cach side of the proboscis, are swollen and fleshy,
and differ in shape in the two sexes.  The body is clothed with short hair, which
unfortunately is readily rubbed off in captured specimens, so that they are often
sadly altered in appearance, and bear little resemblance to the same species
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when freshly emerged.®  The large bristles known as macrochactae, which are
d CONSICUOUS Ili';lrtll'r I certanm :|.1||4'1' I.:lll'llilii“:h such as the Asihdae F{H:IJEH'F-
flies) are entirely wanting in all Horse-flies.  In coloration as in the shape of
the body, Horse-flies throughout the world show relatively hitle varation, and
our British species are very similar in appearance o many of those belonging

to the same genera found in Africa, India and elsewhere.

OCCURRESCE AND HAapiTs

Horse-tlies may be met with throughout the summer in ficlds, open spaces
in woods, or by the roadside in the country, where, given a good season and
favourable weather conditions the bloodthirsty females are often a scourge 1o
man and beast.  Thus Dr. C. Walton (1918) writing of blood-sucking flics as
observed by him in the Aberystwith area of Cardiganshire during the period
1913-16, mentions counting between thirty and forty Haematopota pluvialis
(pl. 20 on a man's back on June 28th, 1914, and states that on June 21st, 1913,
he ** killed 200 upon four working horses in a few minutes.”  On a subsequent
page, referring to the summer of 1916, he speaks of working farm horses
being * driven frantic and difficult to control ' by the attacks of Fabans
sudeticws (pl. 30). Of the latter species, Dr. Walton remarks: ‘' their
abundance mayv be judged when I say that | could easily fill a killing bottle in
half-an-hour from a pair of horses during the hav harvest (at Crosswood), and
a waggoner killed between twenty and thirty on one horse during a morning’s
horse-hoeing.”  Most people at one time or another have noticed a herd of
cattle careering about a pasture-field with tails in the air, or, as farmers say,
“ gadding.”  Such behaviour of the animals is doubtless due to sympathetic
action evoked by some form of flv-attack, but the actual species of fly concerned
in any given case, whether Warble-fly (#Hypoderina), biting Muscid (see p. 115,
and pls. 37, 38) or Tabanid is usually very difficult to determine. For a dis-
cussion of the species of fly coneerned in producing ** gadding,” see Appendix B.

The edges of woods are favourite haunts of certain species of Horse-flies,
and while resting in such a place on a hot day, even when insects are not
numerous, one may frequently notice a Hacmatopota or two, or a specimen of
one of the smaller species of Fabaans crawling with much deliberation over
one’s coat and making preliminary investigations with its proboscis. 7o
Semales alone suck blood @ the males may be met with on flowers, or sometimes
hovering in the air like the Syrphidae (Hover-flies), but are best taken during
hot weather, when they descend to drink from pools and streams (see Jones,
1922, and Goffe, 19335).

Tabanidae sometimes take other food than blood.  Writing of the North
American species Labanws sulcifrons Macq., Hine (1906, p. 23), says: * [ am
thoroughly convinced that the females take much other food than blood, and
do not believe it would be overstating the facts to say that specimens of this

* Tabanidae for determination should therefore be in the best possible condition, neither

crushed nor rubbed, and the colouration of the eyes, with the pattern of the markings, if any,
should always be noted before the specimen 1s killed,
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sex may pass the period of adult life without taking blood at all.”  Hine had
often seen both sexes on foliage, and observed the inscets sipping up dew on
the leaves.  He had also noticed, in a number of species of Chrysaps and
Fabanus, both sexes feeding upon the honeydew produced by Aphididac.

The species of Hacmatopota and the smaller species of Pabdanus are remark-
able for the quictness with which they alight on their victims, the sharp prick
of the bite being often the first intimation of their presence.  On the other
hand, the larger species of Tabanus betray their approach by their deep hum.,
When once the operation of sucking blood has begun, Horse-flies, like any
other blood-sucking Diptera, may casily be killed or captured. Owing to the
size of the Tabanidae the wound inflicted by the mouthparts of many of the
species s especially severe.  Anyone who has seen Tabanus vervalli (pl. 29),
or /. sudeticus (pl. 30) attacking horses must have noticed the large drops of
blood which exude and trickle from the spots bitten by the flies. Among
domestic animals, however, horses are not the only victims ; pigs and sheep
are often attacked, and in other countries mules, camels and elephants suffer
severely, Wild animals are similarly tormented. In the course of an
article on red deer in the Scottish Highlands, published in Zle Fimes of
September 11th, 1926, the anonymous author remarks : ** Perhaps because of
the absence of rain, the large cleg fly [probably Tabanus distinguendies Verrall,
pl. 26] has not been seen so much this year as usual. This biting fly is at
its worst in the early days of July, and stags and hinds have to move up to
the high tops to escape it.”  This statement brings to mind a much earlier one
relating to the Sudan.  Sir Samuel Baker (1867, p. 210), writing of the country
between the Settite and Atbara Rivers, mentions herds of game retreating from
the south before the attacks of the ' Seroot,” under which name several species
of Fabanns and Pangonins are known to Europeans on the Blue and White
Niles.

Cameron (1926, p. 5) estimates that an animal grazing in an area heavily
infested with the Canadian Horse-fiv Tabasnies septentrionalis Loew (a species
very similar in size and general appearance to the British 7. dremins L., pl. 33),
might lose as much as 100 c.c. ({ pint) of blood during the course of a hot
summer's dav. The effect of such a continued drain on the vitality of stock,
coupled with the restlessness induced by the persistent attacks, can well be
imagined.

Abundant though certain species such as the commaoner forms of Hacma-
topota sometimes are in the British Isles, we have to turn to Continental records
in order to realise how serious a pest these fliecs may become, owing to their
extraordinary bloodthirstiness,  Thus in some parts of Russia (see Ports-
chinsky, 1900, p. 8o7) Horse-flies in summer were so excessively numerous and
bloadthirsty that agricultural operations had to be carried out at night, while
In parts of Siberia such as the shores of the River Orm, settlers were L‘i:!l‘lpt‘l]l‘ﬂ
to abandon the zone infested with these pests. In this connection some
observations by Major A. D. Fraser (1920}, made in North Russia during the
summer of 1919, while serving with the Vologda Force, are of such interest
as to be worth quoting in full.  The observations in question were made ™ in
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the vicinity of € Ihozerskava, a small village on the Archangel-Vologda railway,
roughly 8o miles due south of Archangel”

After describing the nature of the COuntry, anl .‘-;l.'t1il1;,,[ that the entire
chistrict 1s ' one L';T'I!'I'lilil.llll]:-'u forest of pines, Ars, ete.” containing bat hle
undergrowth, but swampy and ** waterlogged even in July, when the heat
Wats quite trving,” Major Fraser continues : *° Before T arvived in the country
MOSQUITOCS WePe NUMerous and troublesome, and the troops had been pro-
vided with mosquito-nets and veils.  Midges were also annoving, but no
other biting-flics were in evidence until June zoth, a warm sunny day following
a couple of davs of ran, when numbers of Tabamdae appeared. A day or
two later they had increased to such an extent that they were present every-
where i swarms, and although at their worst in the forest, they were a pest
in the villages, houses, trains, etc.  Near the edge of the forest many more
than a hundred Tabanidae could be counted on one person at the same time,
while hundreds of others would be flving around. In the forest itself they
were present in almost incredible numbers.  There were many officers and
men in the Force who had lived and travelled in all parts of the world, but
all those I metr agreed that never before had they encountered these flies in
such swarms.

" soon after the middle of July the flies diminished very considerably in
numbers, and during the early part of August only an occasional fly or two would
be seen on a particularly fine day,

“ The flies seemed quite as cager to attack human beings as animals, and
at their worst were a far worse pest than ever I have found tse-tse flies.  The
majority settled on one's legs, and in the forest they attacked in such numbers
that work in it was rendered almost impossible. . . . The local inhabitants
performed most of their outdoor work during the night, and kept their cattle
and other animals in their sheds during the heat of the day. When a journey
had te be made in the dayvime the drivers of the horses as far as possible
selected a time when they expected a wind would rise and cause the flies to
become less troublesome.  Before setting out they would rub their ponies
with paraftin, a supply of which they would take with them. They would
then proceed in convoys and make the journey as quickly as possible, using
branches of trees to beat away the flies,  The leading horse in a convoy seems
to be attacked more severely than the others, and the animal’s head appears
to be the favourite place of attack ; but if blood has been made to ooze from
any part of the animal, this peint always attracts a swarm of flies. As for
human beings, 1 have heard it stated by British officers that they have been
bitten through Bedford-cord riding breeches . . . some individuals suffered
from bites which developed into nasty septic sores requiring medical attention.

“ It was noticed that a small, dark-coloured fly (probably a non-biting
Muscid) constantly accompanied the Tabanidae, and sucked up any blood
which flowed from the wounds caused by them.”

Goffe (1931, p. 46) notes that when attacking human beings, Horse-flies
differ in the parts of the |:nr[:,‘ [h[":.,' select., "Hi‘u'i'il':& of  Pabawns and
Atylotus [Ochrops] seem to prefer the legs, either just above or just below the
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knees ¥ species of Thervioplectes | Szelad virns| make for the crutch of the legs ;
species of  Clirvsozona |j"1"rf.':,rmmpri-m] prefer one’s wrists ;. whilst Chrysops
species attack the back of one's neck.”  Jones (1920, p- 7) found that Chrisops
species caused him great inconvenience by biting on the forehead just above
the CYEes.

Having observed that Horse-flics frequently seck pools in order to drink,
Portschinsky hit upon the expedient of covering with a thin layer of petroleum
the surface of water in certain lakes and pools in districts infested with the fly,
The experiment was a brilliant success, and the insects were destroyed in
enormous numbers, the majority in attempting to drink adhering to the oil,
while others, although they managed to fly away, were subsequently poisoned
or choked by the oil.  In a pool little larger than one square vard in area, there
are reputed to have thus been destroyed over two thousand Horse-flies in five
days.  In this way, certain localities such as the Park of Pawlowsk near Lenin-
grad were completely cleared of Tabanidae.

It is interesting to note that no specimens of Haematopota came to drink
at the pools, an experience corroborated by Goffe (1933, p. 102).  The late Mr.
Hugh Jones, however, was more fortunate in the New Forest in July 1921,
an extremely dry vear; he took males of Haematopota pluvialis (pl. 20,
p. 84 in company with those of a number of species of Zabanws and Clrvsops,
in the act of drinking at a pool in the bed of a partially dried-up stream
(see Jones, 1922, p. 40). A laver of petroleum on the surface of the water is
fatal to aquatic Horse-fly larvae, just as it is to those of mosquitoes.

LIFE-HISTORY

A wvaluable illustrated account, with bibliography, of the life-histories of
all the species of Tabanidae of which accounts have been published, from 1760
to 1916 inclusive, 15 given by Marchand (1g920). The majority of species of
Tabanidae deposit their spindle-shaped whitish egegs, which gradually become
brown or black after laving, closely packed in rounded or flattened masses,
attached to the leaves and stems of rushes, or to other smooth surfaces over
water or wet ground.  According to Surcouf (1924, p. 46) :  certain species
oviposit in damp earth, in vegetable mould, in dry glades, rotten wood, and
even sand on the sea-shore.” Each egg-mass may contain from 250 to as
many as 300 cggs, neatly deposited in a regular pattern.

After a lapse of a few days, the larvae from an egg-mass deposited over
water hatch simultancously and fall into the water, where, according to
statements by P. V. [saae (1924) and other observers in India, they shed their
skins for the first time within half-an-hour.  In three Indian species of Tabanus
studied by Isaac the skin was cast seven times during the course of larval life,
while the larva of a fourth species of the same genus was found to moult eight
times, the change to the pupa taking place at the last moult.

Schwardt (1936) describes the life-history of a N. American species,

* Mr. Goffe writes: * The preference of 7. maculicornis for the ankles is also very
noticeable, and a Tabanid there is almost always this species.”
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Goniops chrvsocoma .5, in which the eggs are laid on the under-surfice of
a leaf.  The female clings to the leaf in a position covermg the eges and
broods them until they hateh, after which the female dies. Intermittently the
wings are rapidly vibrated, but it is not vet established whether this playvs any
part in controlling the temperature, This peculiar habit may perhaps e
compared with the clusters of ovipositing females of the Rhagionid fly Adtkerir
ibis Fabr., which are sometimes found in this country (see Verrall, 19og,
P. 288 .

Horse-fiv larvae, which are soft-bodied, whitish grubs with a longitudinally
striated  Integument sometimes exhibiting dark bands or other markings, are
found in water, earth, sand, or decaving wood.  In shape they are eylindrical,
tapering at each end, with a small retractile head, and a body compaosed of
twelve seoments,  The head is armed with a pair of powerful recurved mouth-
hooks mandibles) which are used in seizing prey, and are even capable of in-
flicting a sharp prick upon the skin of a human hand.  Each of the first seven
abdominal segments is encircled near its anterior margin with a ring of fleshy
retractile protuberances (parapodia), of which when fully developed there are
two transverse dorsal, one lateral on each side, and four rounded ventral
ones (Hart, 1893, p. 222 ; Cameron, 1934, pp. 227 ef seq.).

Tabanmd larvae, except apparently those of the genus Clrvsops (see
Stammer's observations on the behaviour and food of larvae of C. caecntions L.
I captivity, infra, p. 79), are carnivorous, preving upon small Crustacea,
beetle and other larvae and pupae, snails (¢f. Hart, 1893, p. 221) and worms ;
in captivity, if a number are kept together they usually display marked canni-
balistic tendencies. It is therefore advisable, if a number of Tabanid larvae
are to be bred at once, to keep each larva in a separate vessel.  For accounts
of the technique of rearing Horse-fly larvae see Surcouf (1924), [saac (1924),
Marchand (1920, Cameron (1926, 1934 and 1935), and Schwardt (1936) ;
see also the notes on Haematopota pluvialis below (p. 83).

The winter is passed in the larval stage, which in some cases is even pro-
longed nto the third year, Surcouf (1924, p. 59), writes : ** The duration of
the larval stage varies according to the species, and it also depends upon the
conditions, whether favourable or otherwise to development. Thus in a
former work (" Tabanides d’Afrique,’ 1909, p. 9) we mentioned the rearing of
a larva found by E. Roubaud at Meudon on October 3rd, 19035, and presented
to us. This larva pupated on May 16th, 1907, but the pupa died as the result
of an accident.  On the other hand, a batch of larvae found by us in the Ursine
pool, near Chaville in the spring of 1914, was left to its fate in a large trough
at the end of July 1914, and in the spring of 1915 produced a number of adults
of Tabanus bisignatus Jaenn., 7. bromins Linn., and Chrysops caccnticns
Linn.

* 51ll maore I'{'(‘L"Ili]}' in the Laboratoire Colonial of the Paris Museum
we have had a batch of a hundred larvae collected in Verrieres Waoad {Mare &
Chalot) on April 22nd, 1920, The egas from which these larvae were harched
must therefore have been laid during the summer, or at least during the autumn
of 1919. Some of them changed into pupac in July 1920, but the majority,
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f.0. the smallest specimens, hibernated twice, and produced adults in June
1921,

“ It may be concluded from what has been said that the larval stage lasts
tor about a year, but that in the aquatic species it frequently extends to two
vears.  Under exceptional conditions Tabanidae have been bred from larvae
Iiving in dry places, and here, as a general rule development appears to have
been rapid.”

”EH'M‘*TI}‘ pupac, which resemble those of Lv]:il[l{:||}1.‘:'r.'tr remain ::I!;ltim].'tr].'
in mud, damp rubbish at the edge of water, or just below the surface of the soil.
Though at first generally pale vellowish or greenish, thevy become darker
yellowish or reddish brown) with age.  Each of the first six abdominal seg-
ments bears in front of its hind margin a circlet of stiff, bristle-like hairs, which
in the genus Tabanus are interspersed with short pointed tubercules.  The tip
of the abdomen is armed with a cluster of six large, tooth-like spines.

The pupal stage lasts but a short time (ten to twenty-three days in Surcouf’s
experience |, and the perfect insect makes its escape through a split in the median
dorsal line of the head of the pupa-case.  * The hatching of the adult,”
Surcouf (1924, p. 61, * would appear to take place at different times of the day
according to the season and the species.  On July 22nd, 1908, we saw a 7.
nigrifacies Gobert hatch from sea-sand at 7.30 a.m., while emergences of 7.
bromins, Hacmatopota pluvialis, and Clrvsops caecutions occurred both in the
evening and at davbreak.” Of the duration of adult life the same author
remarks (1924, pp. 61-62): ** Under natural conditions Horse-flies disappear
very quickly ; we have often found that Tabanids persisted for scarcely more
than a week at a given spot, and that others then hatched out in their place.”

Mr. Goffe (in correspondence) makes the interesting suggestion that some
of the * forms "' which he has been able to recognise in many British species
of Tabanidae mayv be biological races correlated with differences in the media
chosen for oviposition. A quite small form which appears structurally to be
only dremins, but looks quite different, occurs constantly at several localities
where it appears that the larvae have had to feed in loose soil in woods, away

Writes

from moisture in any other form."

NATURAL EXEMIES

Tabanidae are subject to the attacks of insect enemies in both the egg and
the adult stage.  In lllinois, U.S.A., a tiny parasitic Hymenopteron (Plrasnerus
tabanivors Ashmead) has been bred from the egg-masses of fabanus atraties
Fabr, one of the ];.rgr.s-;t and commonest of North American Horse-flies, and in
Austria an allied species (Phamwrus ( Telenomus) tabani Mayr.) was reared by
Brauer from the eggs of an undetermined species of Zabawnwes.  Other examples
of attacks upon Horse-fly eggs by minute parasitic Hymenoptera have been
recorded.

The adults are sometimes carried off hj.‘ Robber-flies (Asilidas). Thus at
Brockenhurst in the New Forest on July 14th, 1894, Colonel Yerbury took a
female of Mackimus atricapilins Fall. feeding upon a male of Clrysops caceuticns
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Linn., and Hobby (1031, 1933 in addition to this 1'xillll|ﬂ!', hists captures of
Hacmatopota ‘.ﬁ.-"f.’:l'r}:f.-'.r Linn. by two species of Asihdae, Asifus crabrousforms
Linn. and Machimus atricapillus Fall. and a capture of  fabanws bromins
Linn. by Neortamus cvanarus Loew.  The same author records a capture of
f'.—'.u'r_-.-.-a’.ﬂ._-.- sepuleralis Fabr. by the Yellow Dung-fv, Scatophaga stercoraria
l.inn., observed at Hrn;;ir-‘-[hlll'}' Head, Hants by 2. . Gaoffe.

Spooner (1034, p. 51 found one Fabawus montanns Meig. and several
Hacmatopota plucvialis Linn, among the prey rejected by a wasp Wetacrabro
gueadrvicincties Fabr. during the reconstruction of its burrow, at Plvmpton,
Dartmoor in July 1934. lsolated records of Tabanidae as prev of fossorial
wasps are given by Hamm and Richards (1930, pp. 99, 117}, and by Hobby
(1932, p. 79 In the United States of America and elsewhere, as reported by
Hine and other observers, wasps, both fossorial species of the family Bembecidae
and also members of the genus Fespa, often play a useful part by pouncing
upon and flving away with Horse-flies which are molesting cattle, horses or
human beings.  Hobby (1936, p. 102) quotes a record supplied by Dir. O W,
Richards of the Dragonfly Cordulegaster boltonii Don. preving upon Fabaiies
dromins L. at Shioch, Ross-shire, a very unusual locality for this species (see
below, p. 109, but L. Hobby tells me that this record has subsequently been
found to refer to 7 mentanns.

In Julv 1938, at Laugharne, Carmarthenshire, Mr. J. F. Thomas took five
males and one female of K. pluvialis among the food of nestling swallows,
Mr. Thomas has kindly supplicd notes on his previous records.  Single speci-
mens of /. pluvialis were taken also in 1935 and 1637, and of /. ftalica in
(71933 and 1933. These isolated records suggest that the capture of Tabanidae
by swallows is purely fortuitous.

TABAXIDAE AS CARRIERS OF DISEASE

Although the bite of a Horse-flv always involves some risk of accidental
imfection of the wound, and may set up considerable irritation in susceptible
persons, no Tabanid in this country has ever been shown to transmit disease,
either in man or in animals.  There are, however, a number of exotic species,
especially in the tropics, which are habitual carriers of pathogenic organisms,
The few affeeting man all belong to the genus Chrvseps 1 in West Africa
dimidiata Wulp and €. silacea Austen are responsible for conveving from man
to man the parasitic worm Lea foa Guyot, which is the cause of Calabar Swelling,
and in North America anather species, C. discalis Will. is a mechanical trans-
mitter from jack rabbits to man of the bacterium producing the disease known
as Tularaemia.

Throughout the Old-World tropics oceurs a discase of domestic animals
known in India as " surra,” and in Egypt as ** El-Debab.”  This is due to
the presence of a flagellate, Trvpanosoma evansi Steel, which is believed to be
carried by a number of different species of Tabanidace.  There is no evidence
of the development of the parasite within the fly, such as oceurs in the trypano-
somes of sleeping-sickness and ** Nagana,” which are carried by the Tse-tse fly,
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tion of the proboscis of the iy during feeding. A short account of this discase,
particularly in Egypt, is given by Efflatoun (1930, p. 19, Other discases which
horse-flies are known or suspected to carry, in other parts of the world, include
anthrax, “swamp fever”, and anaplasmosis of cattle (see Philip, 1931,
pp- 10-12; Cameron, 1926, 1935 ; and Schwardt, 1936).

PREVENTIVE AND PROTECTIVE MEASURES

In this country Horse-flies are rarely so numerous as to make control
measures worth while, but in a badly infested area some reduction may be
achieved by drainage of ponds and swampy areas which provide oviposition
sites for the flies (see under Chrysops, below, p. 78), or by oiling the surface
of standing water (see above, p. 72).  Grazing animals derive relief from the
provision of a shed, or other shelter, preferably with a curtain of canvas over
the doorway; the flies, being lovers of sunlight, rarely penetrate into the
darkened interior, and the canvas curtain helps to dislodge those flies clinging
to the animal as it enters.

Repellants are very limited in their effectiveness, being difficult to apply
sufficiently thoroughly, and soon dissipated from an animal working in the open
air. Morcover, unless made up and applied with extreme care, they entail
considerable risk of damage to the animal's skin.  Various formulae have been
tried in the United States, and the whole subject of stock-protection is admirably
summarised by Phiﬁp (1931, pp. 70-73).

No |:pr|:-|:u:;.r:;.|,inn seems vet to have been devised which is powerful enough
to repel Horse-flies and yet suitable for application to the human skin,

THE GENERA OF BRITISH TABANIDAE

In recent years the names of several of the genera of British Tabanidae
have been changed, or changes of name have been proposed. Owing to splitting
up of the old genera Therioplectes Zeller and Afviotus Osten-Sacken, the British
species formerly included in them have been transferred to Szifadvires Enderlein
and Ochrops Szilddy respectively ; in this volume the two latter are regarded
as subgenera only, and are included under Fabanus Linnacus.  There has been
much dispute about the proposed revival of the names published by Meigen in
1800, and the matter has been referred to the International Commission on
Zoological Nomenclature, If these names were revived the name Haewato-
pota would have to be replaced by Chrysozona—a change which has already
been adopted by Goffe in his monograph of 1931, and by many Continental
workers—hbut pending a decision on this point the better-known name
Haematopota is used in this work.

The kevs in the section of this work dealing with Tabanidae are intended
to apply to female specimens of British species ondy.
A. Wings with a conspicuous cross-hand of dark brown or black  .........Clryseps Meigen

B. Wings mottled grey and white ...vvoveerareerianneriiirananrans Hacmatofola Meigen
. Wings clear ; sometimes with a brownish tinge towards the forchorder, but never with any

ACRIEE TRATRINEE  orni v caia i imn e v e soa s o e o o R R R e 4 6 Fevdarnnes Lannaeus
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Subfamily A4 NGCONTINAE
Genus CHREYSOPS Meigen

Of the sixty valid species of this genus which down to the year 1626 had
been recognised as oceurring in the Palacarctie Region only four have so far
lheen r|1:'1- with in the British Isles.  Verrall’s suggestion (19og, p. 4300 that
Chlrvsops rufipes Meig. and €. pavallelogramma Zeller are likely 10 oceur in
Britain has not vet been justified.  Although more than one species of Chrisops
is often locally abundant and troublesome in the south of England the genus
does not seem to be very plentiful in Scotland.  The genus Clrvsops is the only
representative in this country of the sub-family Pangoniinae, characterised by
having spurs at the tip of the hind tibiae.

In Chrvsops cacenticns, C. guadrata and to a lesser degree in O, reficta
there is a striking difference between the sexes in the colouration and pattern
of the abdomen (¢f. pl. 160, The dark transverse band on the wings, though
present in both sexes, is usually more sharply defined in the female than in the
male.  In the resting position the wings are flat and half open, 7.6, somewhat
wider apart at the tips than in fadanis.

In life the eves of all species of Chrvsops are extremely beautiful, even when
compared with those of other Tabanidae which as a family are noted for the
beauty of their eves.  The ground colour is golden- or reddish-green, and is
marked with purple spots and lines.

The females of the various species of Clrvseps, which attack human beings
as well as domestic animals, are often extremely bloodthirsty and are capable of
inflicting a severe bite.  Males of this genus are frequently to be met with upon
flowers, especially Umbelliferae and, according to Jones (1922, p. 41, Senecio
and Mentha arvensis.

The various species of Chrvsops deposit their eggs upright, usually in a
single laver forming variously shaped batches upon the leaves and stems of
recds or other plants overhanging flowing or stagnant water.  The following
account by Professor J. 5. Hine of oviposition of Chryseps mocrens Walker as
observed by him at Sandusky, Ohio, is worth quoting.

*“ The female,” writes Professor Hine, ** alights on a leaf with her head
downward and begins the process by pushing the tip of her abdomen forward
toward the under part of the thorax and placing the protruding end of an
cgg against the leaf.  The end sticks fast by means of a glue-like substance
which accompanies it, and she moves the tip of her abdomen back to its
normal position, thus freeing the egg. By similar movements one or two
cges are placed by the side of the first, and two or three more to the other
side of it.  The unfinished end soon becomes V-shaped ; she moves slowly
forward, lifts the tip of her abdomen to one arm of the V oand places cggs
along it until the apex is reached ; then changes to the other arm ot the V
and places eggs along it down to the apex again. It was noted in specimens
of this species that sometimes a female would place as many as three rows
of eggs on one side before changing to he opposite side. It is only neces-
sary to study a mass of these cggs in order to see the precision in reference
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to one another, with which the different eggs are laid.”"  (See Hine, 1906,

P- 37

In places where these flies are abundant the clongate eggs, which are white
when newly laid, and subsequently become opalescent brownish (dark brown,
or even shining black in some exotic species), are deposited in countless myriacs,
l'!d]:ii.'l}' I!Flt'kl‘:l im sheets, rl']'l.l" |:1r1::u- Live i]]: watoer, HILI{], 0r [h:- matted and
sodden remains of aquatic vegetation, and both larvae and pupae are of the usual
Tabanid type.

The larva may be distinguished from those of Zabamws by the last segment
of the antenna being considerably longer than the preceding one, instead of
being the same length or much shorter.  Pupation apparently takes place as
a rule in the mud, in moist earth or in damp sand, close to the water's edge.
According to Stammer (1924, p. 126), the larvae of Chrysops are not predaceous
and show no tendency towards cannibalism when kept together in captivity.
The same writer states (1924, p. 127) that the development cyele in Chrysops
lasts only one vear.

Although British species are not concerned, it may be of interest to remark
that the only members of the family Tabanidae hitherto proved to play a part
in the transmission of human discase belong to the genus Chrysops (see above,
p. 75)-

Schwardt (1936, p. 50) states that where Chrysops is breeding in the mud
round the margins of a pond in such numbers as to be troublesome, some
measure of control can be achieved by clearing the shores of the pond so that
within 10 or 12 feet of the water’s edge there are no stones or sticks to provide
oviposition sites, and no plants or débris projecting above the surface of the
water. Sudden changes in level of the water, as, for example, when heavy
rains follow a prolonged drought, also help by drowning the pupae, or driving
them out of the mud to be destroved by predators.

KEY TO THE FEMALES OF THE BRITISH SPECIES OF Chrysofs
1. Ground-colour of body entirely shining bronze-black. Hind margins of segments with
tawny piubescence [(Plate 10) ..o ciiaisiisieidie e e i sepreleralis Fabr.
Ground colour of base of abdomen predominantly yellow. ... ..o iiiiiianiia. .2
2. Upper surface of second visible segment with a black mark like an inverted V in centre,
usually sharply defined, but sometimes indistinet.  Maddle tibiae black, paler at base

S R e e e e T T o L S e O O e e A D OO D o caectifiens Linn.,
Second abdominal segment otherwise marked.  Middle tibiae vellowish brown, blackish
B L I T e 3

3. Sccond abdominal segment orange yellow with a single black spot which varies from almos
nothing to a large rectangular or quadrate blotch (Plate 17) ......... guadrata Meigen
Second abdominal segment yellow, bearing two black lobes inclined downwards and out-
wards, uhu:l“}' united at their bases (Plate 18) ....viviiiiiiiisinnanaas relicla :"-IE'il.l',l‘:Il

Chrysops caecutiens Linnacus
(Plate 16)

The figures in the plate afford a fairly accurate picture of the striking
sexual differences shown by C. caccrtiens in the colouration and markings of the
thorax, abdomen and wings. Although similar contrasts are seen also in
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Chrvsops relicta (p. 81) and to a lesser extent in C. guadrata (p. 8o), they are
S0 Imrmu.um-mi I cadenfens as Lo :au;_{;_:r:-.l that the sexes |w|unf_{ too elifferem
:-,Iwrir:-;_ It should be noted, however, that on the ventral surface of the basal
half of the abdomen of the male €. caecntions there is a light patch on cach side,
which frequently extends on to the dorsal surface and then forms a more or
liss |‘1ﬁr:ﬁ]ﬁin‘llthltﬁ Heck on cach side of the second serment,

Verrall (1000, pp. 425, 427, hgs. 241, 243 aives black and white illustrations
of the eve-markings of both sexes of caceations.  In the males the eves touch
for less than one-third of the distance between the occiput and the antennae;
the facets on the upper part are dilated and purplish brown in death, on the
lower part small and blackish.  In the females the eve-facets are all equal.

The length of British specimens of . cacentiens as represented by the
specimens in the British Museum varies from 8 to 10°5 mm. in both sexes.

. caecutiens is widely distributed in the south of England and in the
midlands, and has been taken all over Great Britain up to the north of Scotland.
Verrall (1909, p. 428) considered that it was rather less common than reficta,
but later records show caecutions to be the commonest species of the genus, at
Icast in the south. It was taken as early as May 24th, in 5. Devon by Col.
Yerbury, and is on the wing till the middle of September.  Jones (1620, p. 7)
found this species extremely abundant in the New Forest, and writes : ** For
several davs in July I was forced to give up collecting owing to the sight of
both eves almost disappearing, chiefly the work of Chrysops caccntiens, who
delighted to bite on the forchead, just above the eye.” Mr. F. C. Morgan,
curator of the Hereford Museum, in a recent inquiry about this species, states
that it is locally known as the ** thunder fly,” and that it is troublesome in
biting dogs.

Surcouf (1924, p. 47 has described the oviposition of this species on the
leaf of a reed as witnessed by him in July, 1914, at Saint-Gobert (Aisne), in
France. The eggs hatched on the following day, and the young larvae, which
were barelv 1 mm. in length, at once slid down into the water at the foot of the
reed. -

The larval and pupal stages of C, caccutiens are passed in mud on the margins
of streams.  In mud piled up beside a rapid stream in a meadow, Beling (1888,
p- 2, found, on July 8th, 1887, a larva, five pupae and several pupa cases ; the
pupae were collected and produced two males and three females between
luly 11th and 15th.  Elsewhere in north Germany larvae of caecutiens were
found in abundance by Stammer (1924, p. 123} in the mud bordering a
small, sluggish stream, the margins of which were fringed with tall beech and
ash.

According to the same author (pp. 126, 127) the larva of this species feeds
on decaving organic matter, and in all probability is not predaceous.  He kept
five larvae rogether for four weeks in a small vessel without supplying them
with animal food.  They did not attack one another, and the contents of their
intestines appeared to consist only of the fine mud in which they were living.
It is indeed asserted by Stammer that no one has observed a predaccous mode
of life in a Chryvsops larva.  The larva may attain a length of 17 mm., and is
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r-F'n-iIHE]:‘-:'?I'IH]H'I:L I'I1Hi.|l:‘1'.'lh‘|:'.' :!vvph‘ Htl'i:tll't], and has mli:..' six retractile [‘,u:-:r'u{ln-
pods instead of the usual cight on the front margin of cach segment from the
tourth to the tenth.  The ground colour is greenish, the body wall transparent,
and the internal organs readily visible.

C. cacertiens is found in all parts of Europe from Sweden to Corsica.

Chrysops quadrata Meigen
(Plate 17)

The basal half of the upper surface of the abdomen in the male of €. quadrata
shows a considerable amount of paler coloration at the sides, although the
median quadrate black spot on the second segment, a continuation of the black
arca of the first, is very much larger than in the female, and nearly reaches the
hind margin.  As in the female the hinder portion of the third segment and
sometimes that of the fourth as well is conspicuously vellow. The median
black spot on the second abdominal segment of the female is variable in shape
as well as in size, being sometimes nearly square, sometimes more or less
distinctly cordate.  Frequently, especially when more or less quadrate, it is
connected with the blotech on the first segment, but in very many cases it is
Hl‘l]ilr{”t‘.

So far as it is possible to judge from the not very extensive series of British
representatives of this species at present contained in the Museum, C. guadrata
varies from 7:5 mm. to 9 mm. {males) or 105 mm. (females).

This species is not often met with, especially in the north, though according
to Verrall (1909, p. 431) it is ** widely spread over the southern and midland
countics.”  Goffe (1931, p. 55) says: * It is very common in the New Forest,
particularly in the district surrounding Matley Passage and Denny Lodge.”
Verrall also states that C. guadrata was taken at Aviemore, Inverness-shire, in
July 1899 by Lt.-Col. Yerbury. There is no other Scottish record, and none
from Ireland.

Dates of capture of the Muscum specimens range from June 24th to Sep-
tember 1st, the earliest date mentioned by Verrall being June 7th.

Males of €. guadrata, with others of caccutiens and relicta were among the
male Tabanidae taken by Jones (1922, pp. 40-41) drinking on the wing from
a muddy pool in Ehinefield Enclosure, Lyndhurst, New Forest.  Goffe (1035,
p. 102) also found large numbers of males of this species between June 15th
and August 2nd, in the Lyndhurst-Beaulieu district of the New Forest. " They
were observed to fly in rapid evolutions very close to the water for a few seconds,
touching the water at intervals of a second or so; the movements rather re-
minded one of the small whirligig beetles of the genus Gyrrwns Linn. They
were also found resting on grass, ete., overhanging the water.”  Unlike Mr,
Jones, Mr. Goffe did not see a single caecietions.

The pupal stage, according to Lundbeck (1907, p. 96, is passed in moist
sand near water.

Chrvsops quadrate occurs all over Europe, Lundbeck gives it as “not
uncommon "' in Denmark.
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Chrysops relicta Meigen

Plae s

In the male of this species the basal half of the upper surface of the abdomen
15 conspieuously vellow on cach side, the second visible segment exhibits a
large, black, median bloteh which is bifurcate posteriorly, and the miaddle and
hind tibiae are reddish-vellow.  In the female illustrated in the plate the wings
arc in a resting position, and the spots on the second segment of the abdomen
are somewhat obscured, the ]‘::.lh' lateral extremitics of the first two SCEFments
being scarcely distinguishable.  In reality, when the wings are clear of the
body the pale areas are very conspicuous.  The markings of the male abdomen
are similar to those of the female, but the sides of the basal portion are deeper
in tone, and the pale triangles much less distnet,

The plate fails to show the markings of the upper surface of the thorax as
clearly as could be wished. In the female there are a pair of fairly broad,
olive-grev, longitudinal stripes, one on each side of a dark median line, and fused
together at their anterior ends, where they appear bluish-grey ; a broad, dark
olive-grey or iron-grev longitudinal stripe outside these to the right and left ;
and a grevish-olive or deep olive-grey lateral border on each side, clothed with
shining vellow hair.

Full details of the coloration and markings of the eves in this species,
with a figure of the eve in the male, are given by Verrall (1900, p. 432, 434,
fig. 247).

British examples of Chrvsops relicta in the Museum measure from 8 to
11 mm. in the male, and from g to 11 mm. in the female.

In the British Isles C. reficta is generally distributed and sometimes locally
common, from South Devon to the north of England, besides being found in
Wales and Ireland.  Goffe (1931, p. 57) says that it seems to be most common
round watery places on old heathlands, and that it is stated to be more common
in Scotland than C. caecutions.

The dates of capture of the specimens in the Museum range from May 24th
to August 3ist, but at Reading the late NMr. B, D. Burtt took both sexes as
late as September 18th. The last-mentioned were taken on water mint,
where the male was feeding on the flowers, and on August 24th, at Bulmersh
Park, Reading, Mr. Burtt found males of reficta swarming evervwhere on the
lake margin, resting on the flowers of the water mint, on rush leaves, and on
every water-lily leaf.  On June 2gth and July 2nd, 1922, in Rheidol Valley,
Aberystwyth, males were taken by the same collector on water dropwort
(Oenantire sp.).

Lundbeck (1907, p. 97) states that the pupa of this species is some 13 mm,
in length, and in Denmark has been found in sand at Fures Lake.  Beling
met with three pupae of €. redicta in sand at the edge of a small brook in a
meadow in the Harz district in North Germany.  He describes the pupa as
dirty brownish-yellow in colour, 12 mm. in length and 3 mm. in breadth,

Chrysops relicta occurs over the whole of Europe, and in Germany, according
to krober (1920, p. 125, it is prabably the commonest species of its genus,

£
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Chrysops sepulcralis IFabricius

(Plate ig)

In Chovsops sepuleralis the upper surface of the body is deep black in the
male and bronze-black in the female ; the absence of pale hairs along the
posterior borders of the segments of the abdomen in the male give it a much
blacker appearance. In other respects, apart from the approximated eyes in
the male, the two sexes are closely similar and do not show the striking colour-
differences of caccutiens and reficta. A small but useful further mark of
identity is a prominent angle on the outer margin of the transverse band on
the wing, on the anterior side of the third longitudinal vein and just before its
fork (see }1-] 19)).

Verrall (190G, p. 433) describes the eves in the male of this species,

British specimens of this species range in size from 6:3 to g mm. in the male
sex, and from 7 to g mm. in the female. Verrall (1909, p. 436) speaks of (.
sepudleralis as the smallest British species of the genus, but occasionally
females of guadrata are smaller than the average sepuleralis.

The present species is decidedly the rarest of the British Chrysops, although
in certain localities in the south of England it 1s common enough at the proper
season.  Nothing is known of the occurrence of € sepaleralis in Ireland, and
with the exception of a record from Perthshire the British localities are confined
to Hants and Dorset.  Verrall, however (1909, p. 439 wrote: “ It is very
probable that the so-called * black variety ' of €. caecuetiens mentioned by Duncan
in 1837 [p. 453] as having occurred in Sutherlandshire and in the south of
Scotland may refer to this species.”

On June 3oth, 1g9os, six females of the present species were taken, with
many other Tabanidae, in a meadow near Aberfovle, Perthshire by Mr. W,
Evans (1go7, p. 54), and were examined by Verrall, who noted them (1909,
p. 438 as being in some ways different from the typical females of this species,
The collector stated that they were * not uncommon.”

The first specimens of . sepuleralis to be recorded as British were two
males, taken at Studland Heath, Daorset, on August 3rd, 1893, by Capt. Savile
Reid, and in more recent vears the species has been captured in large numbers
on Warcham Heath and Morden Heath by Miss E. K. and Mr. N. D. F.
Pearce. The latter authors (1917, p. 237), wrote: " . . . The male sits on
grass stems round the edge of the swamps, and rises for short flights when
approached.”  The males in this locality were said to be * solitary or sparse,”
but the late Mr. B. D. Burtt found them much more numerous in north-cast
Dorset, near the Hampshire border.  In a field-note Mr. Burtt says he ™ saw
any number of male . sepuleralis flving low, about 12 to 9 inches above the
marsh, or settled half-way up rush and grass stems, where they clung like black
triangles, with eyes glowing. In some the eves -iI.i:Ilh':I.l'L"Ll n:p]wr-rulnurrtf. in
others half green to almost pure jade green. "

The preliminary stages of . sepuwleralis do not appear to have been
abserved.

According to Krober (1923, p. 20) the distribution of this species is ** north
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and central Europe,” and in 1920 (p. 1001 the same author gave its oceurrence
as Germany, Denmark, Lapland, sweden, Finland and Russia. [t appears to
be absent from the French fauna, which is rather surprising since in England
the principal locality is on the Channel coast.  Goffe (1931, p. 39) points out
that the Brtish specimens do not entirely agree with Krober's deseription of
the species, and Surcouf (1924, pp. 218, 219, while making a similar comment
upon specimens named by Lundbeck, lists the closely related €. wranrns
Sicbke as Brinsh.

Subfamily FTABANINAE
Genus HAEMATOPOTA Meigen
DUN-FLIES or CLEGS

The practically universal occurrence of the common Cleg, Hacmatopota
plwvialis Linn. throughout the British Isles, coupled with the aggressivencss
of the females, renders this species one of the most familiar of British Horse-
flics. Three other species of the genus occur in this country.  The range of
f. erassicornis in the British Isles, it less extensive than that of i, plevialis, is
still wide, but the other two species, /. digoti and ff. italica are of more local
OCCUTTeNCe.

The characteristic shape and colouration of Haematopota can be studied
when one of these insects has quietly alighted for the purpose of sucking blood.
The body, in all cases, is narrow and clongate, and the wings in the resting
position meet together at the base and then diverge slightly, sloping somewhat
like the roof of a house.  The British species of the genus are sombrely coloured
flics, with dusky bodies only partially relieved by more or less distinet grevish
markings. The wings are suffused with drab-grey (brown in crassicornis) and
in all cases bear the distinctive markings characteristic of the genus.  These
“rosettes "' which alwavs occupy the same relative positions.
The eves in the living insect are shining coppery-green, bluish green, or brassy-
green, with the upper and lower margins and three horizontal and partly zig-
zag lines dark brown.

The carly stages of M. pluvialis have been studied by Cameron (1934, and
notes of some of his conclusions will be found under that spm‘ivﬁ (p. 83).

Although extremely bloodthirsty and pertinacious in their attacks and
when numerous making their presence felt by both human beings and domestic
animals, the females of most species of Haematopota are somewhat sluggish

consist of pale

flies, and when actually sucking blood may casily be caught with the fingers
or in a glass tube,  Males sometimes hover in the air after the manner of
Syrphidac (Hover-flies), as was observed by the late Major E. K. Austen in
Palestine, near Jaffa on April 20th, 1918, Six males of the species later
described by him as Hacwmatopota sewelli were taken at 9.0 a.m. while hovering
potsed 1 the air in front of a tent on the outside of which two females of the
SAME SPeCies Were resting.

Colonel Yerbury, on the other hand, described this motion as * dancing,”
and Verrall (1gog, p. 3200 writes @ ** the males sometimes dance in hot sunshine
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between eleven and twelve o'clock, in groups of from six to nine individuals
above pine stumps (as scen by Colonel Yerbury at Nairn on July gth, 1g04) ;
they alternately rise and fall between 5 and 12 feet from the ground, and
when the sun is obscured, rest on the pines ; [ have never seen this habit, but
have commonly found them resting on posts or rails, or towards evening on
flowers.”

Major Austen (manuscript notes) wrote : * It may be of interest to remark
that Africa is peculiarly rich in species belonging to Hacmatopota and evidently
represents the head-quarters of the genus.  Thus at the present time (1623)
the number of known Palacarctic species amounts to some twenty-seven, while
the Oriental species  similarly number forty-nine. From the Ethiopian
Region, however, the Museum possesses representatives of no fewer than one
hundred and twenty species, a few of which have vet to be described, and it is
safe 1o say that the figure mentioned will be considerably exceeded when all
the African species of Haematopota are known.”

KEY TO THE FEMALES OF THE BRITISH SPECIES OF flacmatopota.

1. Antennae conspicuously longer than the head, more than one and a half times length of
head from back to front; first antennal segment cylindrical, not swollen, approximately
equal in length to thind segment © wing markings rather pale . .......... talica Meigen

Antennae not t'llrhpia‘umlh]}' longer than head, not more than one and a half omes length of
head from back to front ; first antennal segment not evlindrical, but more or less ovoid,
L T o b R L B ] et 1] R e N P R 2

Third antennal segment black throughout, ravely very slightly reddish at base ; first antennal
segment short, very distinetly swollen, and shining black (Plate 21). ... crassivornis Wahlhb.

Third antennal segment more or less reddish on basal half ; first antennal segment not so
conspicuonsly swollen, usually constricted near tip, and only apieal part shining ....... 3

3. Aliddle and hind femora more or less yellow or reddish ; upper surface of abdomen with a

pair of sharply defined pale spots on each segment except possibly the last., . digots Gobert
Femora entirely blackish ; paired abdominal spots poorly defined, and absent from first, or
first and second segments (PIAte 20) ... iieiviiineniriiissiinssisiin Mucialis Linn,

5]

Haematopota pluvialis Linnacus
The common Dun-fiy or Cleg. (Plate 20)

Of British blood-sucking flies other than midges, mosquitoes and black-
flics, this species is one of the commonest, most aggressive and most generally
distributed, occurring throughout the British Isles.  Verrall recorded it from
May 28th to September 16th (1909, p. 336, and Goffe (1631, p. 63 adds:
‘“ pecasionally even to October.”  The specimens in the British Museum vary
in length from 8 to 11 mm. in the male and 7 to 11 mm. in the female.  Krober
(1925, p. 51) gives the distribution of this species as Europe, Siberia and North
Africa.

So long ago as 1834 Curtis wrote of this species : the females,
which attack both men and horses, sometimes appear in myriads without one
male.”  Although the males of H. pluvialis, as of most Tabanidae, are not
casily met with (compare, however, M. erassicornis, below), there are occa-
sionally striking exceptions to this rule. Thus Krdber (1922, p. 157) writing
of H. tluvialis, states 1 ** On one occasion at Curslak near Hamburg, in the

L)
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carly :111-r'r11'r|=: of E1|_|'|-:' ath, on some I'.i.l]il'l"‘_,"_:'i 1'lilhill;_: i l'lr“'-F'll4|.‘-|1I||'r'.” hes " et
with a oo _*lmnn-_.h-_u, all freshlvemerged, and not asingle female among them "
lones (1922, p. 40 took males of this species, among others, over muddy pools
in the bed of a partially dried-up stream in the New TForest, and records that,
like Chrvsops they are great ™ mud-sitters.”

(1F.'l;_:.j._[ -Ilil J i1.‘l:-i described the method of I'l'rliing of _;'Jr".-'n".r'-u".f'.r.

* After a short preliminary investigation in which the labium appears
to be used as a tactile organ, the piereing stvles are inserted by a series of
short .-!1;|.|']:| forward thrusts of the thorax, the labium Iu'il'lg,: retracted and
the labella everted behind the rest of the proboscis, and the maxillary palps
extended in front.  As the wound is deepened the Ay elevates itself on its
hind fl';_fti,li” l]'ll" abdomen is Ii]ll'll UFHH in :'!Hgi:' af .1._7. OFr S50, the T-r:!'t'i:‘g_{!-i
being meanwhile extended in front of the proboscis, with their tibiae held
parallel to the surface.  While in this position the abdomen gradually
distends and slight peristaltic movements can be seen in it. [ These are
artributed by Cameron (1934, p. 214 not to peristalsis, but to rhythmic re-
spiratory movements.]  In a short time a clear Huid begins to exude at
the anus, and this goes on as long as the insect feeds, the fluid becoming
tinged with blood towards the end of the meal, and even in some cases
appearing to consist of unfiltered blood.  Several times during the process
the mouth parts are withdrawn a little and again thrust in ; finally they are
withdrawn by a few sharp jerks and the fly, after resting a moment to clean
its proboscis with its forelegs, flies away. A small drop of blood usually
oozes from the puncture, and a faint ring of hyperaemia, with usually some
slight irritation, mark the site for a day or two. The pain caused by the bite
1= usually trifling, less than that of a mosquito bite. Some individuals,
however, appear to be remarkably sensitive, and may suffer for davs, even
a week or longer, from local irritation or inflammation [¢f. Verrall (1909,
p. 329].  The fly takes about three minutes to obtain a full meal, and while
feeding it 1s not readily disturbed ; and the process can be watched on one’s
hand through a pocket lens.”

Cameron (1934, p. 214) found that unfertilised females in captivity would
not feed, a conclusion which was supported by the behaviour of specimens
caught in the field. A second meal was not usually taken until after oviposition,
which might be delayved from six 1o twelve days.  This author also notes that
although engorgement usually takes three to six minutes (¢f. Cragg’s observa-
tions, above), feeding might continue fgr as long as thirty minutes.  He sug-
gests the tapping of a lymphatic instead of a blood-vessel as one cause of
protracted feeding.

For a very full account of the biology of Haematopota pluvialis Meigen,
see Cameron, 1934.

Haematopota crassicornis Wahlberg.
{Flate 21)
In both sexes . crassicornis is a much blacker-looking species than /.
pluwvialis, and the characters specified in the key on page 84 for the separation
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of the females can really be applied to either sex.  The dilated first antennal
segment 1'rl1[1]ii'd by the name ' erassicornes ™' s not entirely reliable, for, as
Verrall (1909, p. 3360 points out, the males of pluvialis may have a stouter
first antennal seoment than the females of crassicornds ; but crassicoriis may
alwavs be recognised by the entirely shining first segment, and the entirely
black third segment of the antennae.

According to the specimens in the Museum collection, the size of this species
varies from 8-3 to 106 mm. in the male, and 8 to 11:5 mm. in the female,

While H. crassicornis is widely distributed in the British Isles, as also in
Continental Europe, it is, generally speaking, less commaon than M. pluvialis.
Verrall (1909, p. 331) and Goffe (1931, p. 64) both regard H. crassicornis as
commoner in Scotland than in England, and consider it likely to exceed in
numbers /. pluvialis, at least locally.  Mr. Goffe (in correspondence) writes :
** 1 have often been pestered by ¢rassicorms in Scotland.  On 24th June, 1933,
in Glenmore Forest they were very abundant. It goes to higher altitudes
than pluwvialis.”’ Cameron, on the other hand (134, p. 213) found erassicorsiis
comparatively rare in Scotland.

The dates of capture of the Museum specimens range from May 24th to
July z27th, while Verrall's records extended to August 14th.

It is remarkable that in the series of this species in the Muscum the males
should eutnumber the females—eighteen males to eleven females—especially
since the specimens were taken on a number of different occasions.  This is
not an instance of the temporary and local occurrence of males only, such as
was noted above under p/uvialis, and it may perhaps indicate that the females
of crassicornis are less prone to attack man than are those of the other species.
Local swarms of males do occur in erassicornis, as shown by a note by Miss
Ricardo (1906, p. g8) : ** The four males collected by me form part of a series
of two dozen or so caught in one week, resting on the highest and sunniest
spots of a stone wall round an unoccupied farmyard.  No females were to be
seen. 1 was not successful in discovering their breeding-place.”

According to Kréber (1922, p. 153) the area of distribution of . crassi-
cornis includes Europe and Morocco.

Haematopota italica Meigen

So long ago as 1834 a very fair coloured figure of the female of this fly was
published by Curtis in his ** British Entomology,” but in spite of this the species
is only slightly better known in Britain than £ bigati. Hitherto the species
does not seem to have been met with in Wales, Scotland or Ireland, and most
of the specimens so far collected, ke those of Curtis, have been obtained in
Essex.  Verrall and Yerbury found it not uncommon in the salt marshes of
the Essex and Suffolk coasts in 1go7.

In the female sex . italica is readily distinguishable from any other
British species of Haematopota by the length of its antennae (see key, p. 84).
The antennae of the male, hotwever, are not unnsually elongate, and in this sex
care i1s necessary 1o avoid confusing ttalica with pluvialis.  The male of italica
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presents the following differences when compared with the male of plraealis
The hair on the eve is much longer ; the fringe of erect hair on the hind margim
of the vertex is shorter, and vellowish or buff-vellow imstead of black ; the firs:
seoment of the antenna is clothed mainly with vellowish instead of Black har
at least above): the pale markings on the dorsum of the body, meluding the
thoracie r~'|.|:'i|"‘.*i and abdominal spots are much more distinet, and the wings
are paler.

This species is on the wing throughout August.  There are specimens in
the Museum taken on 23rd July and gth September, and Verrall (1900, p. 345)
savs: ““one female occurred at Aldeburgh as late as September 1gth.”

" The size of specimens in the British Museum varies from g mim. to 1003 mm.
in the male, and 10°3 mm. to 12:6 mm. in the female,

In this country italica is apparently coastal in distribution.  Goffe (16324,
p. 42) suggests that the single record for Matley Bog, New Forest, may be
accounted for by specimens carried by wind from the (Calshot area, where he
found the species, though sparingly, in 1931 and 1932, In Denmark, according
to Lundbeck (1907, p. 100) . italica is as common as pluvialis, or nearly so,
and 1t often occurs together with this species.

Haematopota bigoti Gobert

This species, described in 1883, from material obtained in the Landes
district of south-western France, and apparently from the female only, is little
known in the Briush Isles, and is at present represented in the Muscum collee-
tion by fewer than a dozen specimens.  All these are females, and are chicfly
from the south-castern countics of ]':ng_{i.'md. The male has El|1p:1n‘l1t|}' not yet
been taken in this country.

The female rather resembles that of pluvialis, but the wing-markings in
fresh specimens (according to Goffe) are noticeably paler, while the middle
and hind femora are more or less vellowish,  Usually they are grey or black
only at the tip, but sometimes the base, particularly of the middle femora is also
dark. When the wings are spread out the species is easily recognised by the
conspicuous pale spots on the firsé abdominal segment (female).  The head is
also distinctly broader, when compared with a female of /. pluvialis.

Verrall (19og, p. 770 figures the eve-markings in this species, and states
that the bands appear to be different from those of the other British species of
Haematopata.

i, bigoti has so far been taken in this country only in July and August.

The eight females of this species in the Musceum, from localities in Suffolk,
Eszzex and Kent, and from Studland, Dorset, bear out Goffe's conclusion that,
in this country at least, this species frequents coastal marshes. It has also been
taken in Somerset (Tickenham) by Mr. H. L. F. Audcent, in Norfolk [Burn-
ham Overy) by Mr. P. Freeman, in Hants by Mr. Goffe (19324, p. 42), and in
the Isle of Wight (5t. Helens Oyster Beds) by Mr. A, H. Hamm,

The Museum does not at present contain any Continental specimens of this
species, but from records given by Kriber (1922, p. 161) it occurs in ltaly,
Hungary, Algernia and Moroceo, as well as in the north and south of France.
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Genus TABANLUS Linnacus
Including the sub-genera Sziladynus Enderlein and Oclirops Szilady )

From all parts of the world nearly two thousand species of this genus are
known, of which twenty oceur in this country and are discussed in the following
pages.  Since the first publication of ** British Blood-sucking Flies ' in 1906,
changes have been made in the names and in the definitions of several species,
largely through the work of Goffe and Collin.

Moaost of the specimens then listed as Tabanus bovinws Linn. are now re-
garded as belonging to the form perplexus Verrall (verralli, nom. nov., see p.
113, which was described as a variety of 7 sudeticas Zeller (see Verrall, 1909,
p- 399/, but which Collin (1932, p. 38) is * convinced must rank as a species.’”
Similarly 7 disignatus Jaennicke is now regarded not as a variety of 7. tropiens
Meigen, but as a separate and quite distinet species.  Nearly all the lighter
specimens which used to be called " 7. #ropicus 7 are now regarded as light
specimens of disignatus, while the true froprcus, like bovinus, is very much
less common than was formerly supposed ; it is, indeed, almost indistinguish-
able from 7', selstitialis Meigen.

Austen (1906, p.36) added [ dorealis Meigen to the British List from one
male (Glen Avon, Banfishire, WW.R.O. Grant). Verrall (190g, p. 366) gave
his opinion that this specimen was merely a male of 7. montanus Meigen, a
view with which Major Austen (manuscript notes) finallv concurred.  Mean-
while Goffe (1931, p. 37) recorded as borealis a single female in the Hope
Museum, Oxford, but Collin {1932, p. 37) declared that this specimen was a
normal disignatus Jaenn. With Professor Carpenter’s permission | have been
able to borrow this specimen from the Hope Museum, and it appears to be
indistinguishable from the series of 7. fisignatus in the British Museum
collection.  Tabanwus borealis Meigen has therefore been omitted from this
volume,

A discussion of the various generic and sub-generic names i use in this
group, particularly those proposed by Enderlein (1923) has been given by Goffe
(1931, and is outside the scope of this volume.

Key T THE FEMALES OF THE BRITISH SPECIES OF Fadanns,

1. Eves (under ordinary hand-lens) distinctly hairy (sub-genus Szifadvornes) ... ..ot 2

Eves under ordinary hand-lens not obviously hairy .....ciiiiviiiniinisiirinnanians L

NotE—The eyes of females of the sub-genus Ochrops may appear hairy when seen
from certain angles, but they are not edrersdy so,

2. Leps entirely black (Plate 22) ........ccciiiiiiaimnsivinaisans mifeans Meigen (p. go)
Legs not entirely black, tibiae at least being (I o v LT e 3

3. Frontal triangle (7.¢. space immediately above antennae) bare and shining (text-ng. 20 and
o T L e s e o P R P R Pe fiwridus Fallén (p. g1)
Frontal triangle |:n;p|]|l14;|1-.|- CT T [ 7] B e e e e e AR e e R 4

4. Upper surface of abdomen black, with whitish patches, and without or with not more
than a little dull reddish colouring at sides of segments aear base (Plates 23, 24) ..., 5
Each side of first three or four abdominal segments obvicusly orange to over one-third of
A P T BN i e i e e B Ly

5. Vertex with tuft of black hairs hehind ocelliperous tubercule.  Abdomen sometimes with
pale lateral areas nearbase ....vvcviiiiiiiiiiianianararass distgnaties Jaenn. (p. g1)

Vertex without tuft of black hairs .o cv oo iniiniaininiiivranneis montanus Meig, (p. 93)
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Reddish abdominal colouring extending more or less distinctly to segment four, which has

short vellow ||I:|||-u'r'."1|'1' al sules { Plate 260 ... ... ba s Ew ,..’,f._.‘.l'i.'_-__'.l.r.'l.'_-:r.'.-’-. Verr 1o ipd]
Ieddish abdeminal colouring not extemding bevend segment three,  Segment Tour with
h'l.nl{'|'|11|11'-u|'r'|1'1":lt o e e e R e o o it

Hair-fringes on hind tibiae pure white for basal halt,  2od sternite entirely orange, withont
black central strape. A rather larger, inland species L oo o csefaditiafis Meig, (p. a3

Hair-fringes on ind tibiae with somee black haars on whole length, 2l sternite with
pronounced black central stripe. A rather smaller, constal species. (frapicns Linn, (. o)

|.;|r-.;_:1- torrkaesil vy mear Wi li'|'| |_|-.|_;|;|”1_.' 1,1.i|:|| mt'li.:” ]ll!'."l!ll'll ab base (Pl 27 Lt LT RE alsn
7. fwridus, .oglancopss),  Frontal calli radimentary or almost wanting  (sub-genus

T P S R o S L iy
Forked vein usaallv without simall |1r.|||| h {ci. 7. Im'. ernes)l. Fromtal calli well developed
a:|'|'|--'1'|:|_;|- _.IFJJ."'J;H.".IH ......................................................... 12

A small species (11 mm, or less), mouse-grey i colour with only a trace of reddish colora-
tion near base of abdomen.  Thorax and abdomen with long greyvish pubescence, Forked
vein sometimes without appendix ... ... ks ed A el ed D ofebeing Fallén (pe 97)

Larger species (13 mm, or more) with maore or less yellowish appearance.  Pubescence shont,
grey or partly golden-vellow.  Forked vein rarely without appendix ...............10

Ochreous species clothed with short silky golden hairs.  Abdomen brownish-golden, with
conspicuous yellow side m; argins to first three sepments ... .. ..., Jufewes Mewg. (p. g8

Yellowish-grey species, abdomen with two dark bands separated by broad ashy stripe ... .11

Grevish species.  Femora yellow at tips only ; frontal callus narrow and parallel-sided

Fasticns Linn. (pog)

Yellowish-grey species, abdomen distinetly vellow at sides of base ; femora yvellow on apical

half @ frontal eallys not |jﬂf;l|[!‘|-?iilli'll ’._i:]ﬂtt‘ Ry e e H.l'f?'fﬁ?:’ﬁ'j‘ Cobert (. ooy

Very large species (18 mim. or more) ; abdominal segments with pale margins, and one row
of pale triangular spots in the middle ; eves in hfe unbanded . ......... .00 .13

Smaller species (10 mm.—18 mm.) with three rows of pale abdominal spots | eves often
B e e R e e e S R A R e R R s

Ground-colour of abdomen black or dark blackish brown on all segments ; median triangles
short, equilateral, not reaching front margin of segments ; ground colour of underside of
abdomen blackish or grey ..o iiaiinniinnroniasiassasndeticis Zeller (p. 100)

Baze of abdomen more or less reddish-yellow in ground-colour, with black central stripe
and row of pale tnangles ; underside of abdomen with some pankish colouration towards
DG o e e L e S e L e PR et ok e WA P gt N, 14

Abdomen extensively reddish vellow at sides on four of more sepments ;. median triangles
long, concave-sided, first three practically reaching fore-border of their segment ;
abdomen extensively pink basally below ; frontal callus as in text-fig. 37

Bapinns Linm, (p. 102)

Abdomen somewhat reddish at sides, but T:i‘;lrl}' all sepments blackish on front half
triangles variable, usually like swdeticns, sometimes like doednns ;. underside of abdomen
a little pinkish or yellowish at extreme base ;. frontal callus as i text-fig, 38

perralli Oldr. (perplexns Verrall) (p. 103)

['pprr frontal callus he 'ﬂ‘l-*-I'I:Lpﬂl and zolated From lower Ome. ..o oo ivissriraniisos ]

Upper frontal callus elongate and united with lower ... oo iiiiiiiiiiaaciinera T

Frontal triangle bare and :-h]lllnf_{ {'I:t'xL—h].:. 3q); vves i hife with three pruarple bands

glancopis Meig. (p. 104)

Frontal tnangle pollinose, not shining (text-Ag. 40) ; eyes in life unbanded ..............

cordiger Meig, p. 103)

Large species (16-18 mm.) ; abdomen very dark, with three very prominent rows of pale
telanples oossecieens N e e R e s e o e LA nim, (e 0ioh)

Small species (13-10 mm.) ; abdomen grey, with three rows of triangles, . .ooovienn.. 18
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18, Small grey species, with black and white pubescence ;. postocular rim rather broader than
usual 3 checks with black hairs at upper end, near bases of antennae : eves in life with

L e N e T J.hr!-'a'rf.rrr-'u.r."; Lett. (p. 107)
Lirper brownish-grey  species,  with pubwescenes distinetly  yellowish ; postocular  rim
DT e A S e e s e e B 1)

19. No black hairs on upper end of checks ; abdomen sometimes a little reddish near hase
eyes 10 Ife with: a single band ..o ssomanv i s bresins Linn, (p. 108)

A few black hairs on upper end of cheeks @ abdomen uswally reddish about sides of first
three segments ; eves in life unbanded ..o ieii ... midi Brauer (p. 110)

Tabanus micans Meigen

(Fig. 25 and Plate 22)

This shining black species is distinguishable from 7. disionatus Jaenn.,
with which alone it is likely to be confused, by its having the legs entirely black
The male has a bunch of long, erect, coarse black hairs at the tip of the first
segment of the front tarsi, and on the three following segments.  Brauer (1880,
p. 137) deseribes the eyves of the living male thus: * on the lower half with
three purple bands on a bright green ground, and purple-coloured lower margin ;
or bluish-violet, underneath with three green bands bordered with red.”  The
eyes of the female are green, with either three or four purple bands,

Specimens in the British Museum range in size from 135 in the males
and smaller females to 155 in the largest females.

In the British Isles 7. wmicans is
undoubtedly one of the rarest of
the representatives of its genus,
and at the present time the
Museum possesses  only  eleven
British examples.  The species
has been recorded in isolated
localities from Hampshire to
Inverness, and Verrall could only
record it between June 11th
and June 23rd (1909, p. 355). It
Head. has since been taken in the second

half of May, and Continental
records extend into August, but British captures seem to be restricted to May
and June (Carter’s record from Loch Voil, Perthshire in 1919 is fwwe 26th,
not July as printed by Goffe, 1931, p. 91).  Goffe attributes the apparent rarity
of this species, in part at least, to its appearance early in the season when there
are fewer hot sunny days on which it might be conspicuously active. He also
states that *“ Dr. F. H. Haines has taken it in numbers in the 5. Dorset
marshes.””  Hamm (1933, p. 67), records having taken males of 7. wicans,

Fic. 25~=7. micans Mg, £.

near Oxford ** sucking up moisture from a bare patch on the path.”

This species appears to have been taken all over Furope except in Denmark
and Scandinavia ; it does not appear in Lundbeck’s Danish list.  Kréber
(1924, p. 71) states that it occurs in the morning on Umbelliferae, especially
Heraclewm.
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Tabanus luridus allen

Fig, 20 e Plhate 35

Ihe shining frontal triangle or subeallus (the space hetween the lower inner
angles of the eves and the bases of the antennae distinguishes the female of
this species from montanus and from the pale form of bdisignatws, which 1
comewhat resembles.  In the male the frontal triangle is whitish-grey pollinose,
I both sexes the T ld}' as a whole is Hhillllﬂg,f. Brauer (1880, [P 4l tleseriles
the eves of the male as ** green, with three purple bands and red margin next
the face.” and those of the female as ** green, with three purple bands.”" The
eve of the male is without a conspicuous area of enlarged facets. It will be
observed that the specimen illustrated in Plate 25 has a small appendix to the
upper branch of the forked vein,
and in the females, at any rate, of
this species such an appendix is
not infrequently present.

Although France and Bohemia
are said to be included in its area
of distribution (¢f. Séguy, 1926,
p. 151}, 7. furidus would never-
theless appear to be character-
isticallv a northern species, which
has only béen taken in one British
locality outside Scotland ;  at
Whixall Moss, Salop, Mr. C. H. Fi6. 26— Juridus Fallén. . THead.

W. Pugh took a male in June,

1934, and Mr. T. Hignett took females in June and July, 1936 (see Gofte, 1937,
p- 189, In a letter to Major Austen, Colonel Yerbury wrote: ™ In Scotland
this is the earliest of the Tabanidae.  In May 1gos, it was met with in numbers
near Nairn, where both sexes were found sitting on a sandy road. . . . Probably
all the Tabanidae seen by me in Scotland at this time of the year belonged to
this species.”  Mr. Goffe (in correspondence) tells me that in the Scottish
Highlands furidus 15 almost or quite over when mentanus appears.

Kriber 1923, p. 66) gives its distribution as north and central Europe and
siberia.  Lundbeck, speaking of Denmark (1907, p. 117) says luridus is
usually ** only taken in single specimens.”’

Tabanus bisignatus |acnnicke
(# I paganns Fabricigs)
(Fig. 27 and Plate z3)

This dark species often strongly resembles 77 sedeans, but may at once be
distinguished by its having the tibiae red basally, contrasting with the all-
black legs of 7. miicans. The plate fairly represents an * average ™ female
specimen, but the extent of the lighter markings on the first two abdominal
segments varies from practically nothing to conspicuous lateral patehes on the
first two segments.  The males are very similar in appearance, except that
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they apparently always have the lateral light patches very distinet, and covering
three seements,

The female bdisignatus, particularly the darker form with the side-margins
practically absent, is one of the commonest of the species of Pabanws in this
country, though, except locally, it seems to be much less common on the
Continent. It is a woodland species, and is widespread in the south and
midlands from May to August.

It is apparently to the males of this species that the remarks of Jones (1622,
p. 41) apply. He speaks of having, in the New Forest ** on several occasions
in 1921, found the males of Tabawuws tropicus sitting on damp mud by the
margins of partially dried-up puddles,” but adds that most specimens captured
in this position proved to be females (see also under 7. sofstitialis, . 95).
Goffe (1633, p. 106) has taken the males in large numbers in June-July over
water in the New Forest,

At Chantilly, not far from Paris, in 1914, Surcouf (1921, p. 18), found

Fic. 25, =7, disignates Jaenn. 2. Head.

seventy-six larvae of this species among a layer of fallen oak-leaves carpeting
the bottom of a shallow pond not more than a few centimetres deep.  In
captivity some of these larvae, which like those of other Tabanidae are car-
nivorous and extremely voracious, devoured several Chironomid larvae ** blood-
worms '), and seemed to prefer them to Copepods, which are able to escape
more easily.  In June, 1930, Mr. H. 5t.-]. K. Deonisthorpe found several
Tabanid pupae in a swan’s nest at Windsor, and both sexes of T bisignatus
were bred out.

Until recently the light form of this species was held to be the 7 fropicus
of Linnaeus, the commoner dark form being known as ** T fropicus bisignatus
Jaenn.”, under which name it still appears in Continental works (e.g. Kréber,
1923, pp- 57, 72, and Séguy, 1926, p. 153). Collin (1932, p. 39), and later
Goffe (1935, p. 100), have put forward the view that the true 7. fropicus
Linn. 1s a different, quite distinct species (see below, p. 96). The form
previously known as ** 7. tropicns ' is thus left without a name, and Goffe has
revived a suggestion of Verrall's (1909, p. 403) that it may be the Tabanns
paganus of Fabricius, who described the species from * Henly,” England.
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Should this view be generally accepted the older name pagazns will, of course,
take precedence.  The typical paganus would be the form with hght side-
mareins, the 7% trepices 7 of Verrall, while the common dark form would

. - e . o L
become f__'.""-.:ls:..'.lf.-'r_n' Fabr. var. ff.f.\.'l.i‘ WS J.L[I'II]..

Tabanus montanus Meigen
Fig. 28 and Plate 24)

In the male of this species the sides of the abdomen are always more or
less tawny: in the female such tawny markings may be absent. The
absence of a small tuft of black hair
on the erown of the head, behind
the ocellar tubercule is a useful dis-
tinguishing mark in the male.  This
sex shows an area of enlarged facets

in the upper part of the eye, but the
size of the larger facets varies some-
what in different specimens, and the
line of demarcation between large
and small facets is not always very
E'i-H:-‘!‘li{'lJul]:-‘-. i, 25, —, montanus Mg, %, Head.

Brauer (1880, p. 144, describes the eye of the male in life as * green, with
three purple bands and red lower margin bordering the face,” while of the female
he writes: " Eves emerald green, with three linear carmine-red bands, the
middle one of which often does not reach the hinder margin of the eve ; upper
and lower margin emerald green.”  According to Colonel Yerbury, m notes
on specimens in the British Museum, the bands may be either one or three in
different individuals, and may be vellow, dark orange, chocolate or brown.

The specimens of this species in the Museum range in size from 12 to
145 mm. in the male, and from 12 to 15 mm. in the female.

In 1906, when the first * Hlustrations of British Bloodsucking Fhes e ap-
peared, Austen (1906, p. 39, wrote : " So far as regards the British fauna,
Fh. montanns would appear to be essentially a Scotch and Irish species, since
the Museum collection includes no specimens from England or Wales.”  In
1935, however, Audeent (1633, p. o) was able to state that this species had
been recorded from  Cheshire, Derbyshire, Glamorgan, Hampshire, and
Devonshire, and from Seottish and Irish localities, and to remark on its probable
occurrence in Northern England.  This at once elicited a reply from IFordham
(1933, p. 114, who gave several localities in Yorkshire and Lancashire, so
that the species 1s now shown to be widespread, if local, all over the British
Isles, except perhaps in the south-castern counties.

As its name implies, this species is usually met with in mountainous or hilly
districts, where it appears to be commaon, at least locally, but it seems not to be
confined to such localities.  Haines (1932, p. 40) took a number of specimens

* 1 have been unable w trace the type of 7 paganes Fabr.  Dr. Schroder tells me that it was
probally in the Kiel Museumn, but if so, it has Lbeen destroved by pests.
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at Hurn, Hants, between the end of June and the first week in August, on a
low=lving sandy heath, and commented on the unusualness of this locality.
The localitics quoted by Fordham (1933, p. 114), however, include Holker
Moss, Lancashire—which although on the edge of the Lake District, is itself
at an altitude of less than 100 feet—and Askham Bog, which is well out on the
Plain of York. It is clear, therefore, that this species may be met with in
other than mountainous districts,

According to Kriber (19235, p. 67), mentanns Meig. occurs all over Europe,
and in Siberia and Japan.

Major Austen in his manuscript notes wrote @ ** In * Hlustrations of British
Blood-sucking Flies," p. 38, 19006, Tabanus (Thevioplectes) borealis Meigen was
recorded as British owing to an error of determination.  Further scrutiny of
the solitary male (the specimen from Glen Avon . . ) upon which the record was
based, shows that the late Mr.Verrall (1000, p. 366 was undoubtedly correct
in referring this individual to the present species.”

Spooner (1934, p. 51) records a specimen of 7. wmentanus among the prey
of the wasp Metacrabro guadricinetis Fabr. at Plvmpton, Dartmoor, and the
record of a Tabanid as prev of the Dragonfly Cordulegaster boltonii Don.
given by Hobby (1936, p. 102 is said to refer to this species.

Tabanus distinguendus Verrall.
(Fig. 26 and Plate 26)

Closely similar to 7 selstitialis Meigen, this species is distinguished by
having the orange sidemargins extending back at least to the fourth abdominal
segment in the female. The amount of orange coloration on the fourth seg-
ment is very variable, and although the vellow pubescence of this segment is

Fie, 20—7" distinguendns Vereall, 3. Head.

usually sufficiently obvious for recognition, specimens are found which are
very difficult to place either in distinguendus or solstittalis.  In fact the late
Major Austen in his manuseript notes stated emphatically that he believed the
two species to be inseparable, and Goffe (1631, pp. 908-99) records two varictics
which he is unable to locate with certainty, though he provisionally lists them
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as forms of distrngnendns. The two species are here Listed separately 1o
facilitate the naming of the common typical form of @estongrendns, and following
the |'|nr;u'li.|.‘1‘ of kriober 1925, pp. F.:';, R

'I'j-.'pim.] distingnendus 15 one of the commaonest British representatives of
its genus.  Goffe (1035, p. 108) found the males ™ exceedingly numerous ™ at
pools in the New Forest, and took one hundred and thirteen specimens. Like
bisignatus they darted several nmes over the surface of the water before rising
rapidlv awayv.  The specimens in the British Museum were taken from carly
June to the end of July, and Goffe (1931, p. 8) says ** even September.”

A female of distinguendns in the British Museum was reared in August,
1922, by Mr. H. 51.-]. K. Donisthorpe from a pupa found by him near Norwich,
in a rotten and moist pine stump. The length of the puparium of this specimen
is 19 mm., and the female which emerged is sub-normal in size (13°5 mm.).

The males in the Museum range in length from 145 to 16 mm., and the
females from 15 to 17 mm.

Tabanus solstitialis Meigen
(Fig. 30 and Plate 240)

A species closely resembling £ fropicus Linn., though as far as can be seen
from the two specimens in the British Museum, sefstitialis can be recognised
by having the line of pubescence on the dorsal (extensor) surface of the hind
tibiae entirely white on the basal half, not with black hairs over the whole
length as in #ropices.  Mr. Gofte tells me that he fnds sofstitialis readily
distinguished by the more sharply defined red and black areas on the
abdomen. Female with orange markings on only three segments (cf. is-
tinguendns, p. 94), and with some
black hairs at sides of segments two
and three,

I[n life the eves of male sedstitialis,
according to Brauer (1880, p. 150) are
“dark green with a strong purple
sheen above, with two purple bands
on the lower third and with rudiments
of a similar band on the edge of the
larger facets,” while those of the
female are  described as ' bright
green, with a coppery sheen, or bluish-
green with three narrow purple bands
which often have a vellow edging.”

Jones (1922, p. 41) writes of this species: . . . solstitialis (next to 77
dromins the commonest present) was much more casual in its mode of Hight,
and not infrequently *
hanging the stream.  The * rest ' was presumably for the purpose of imbibing
the water collected on the fore legs during the * dip’ . . . for, so far as | could
make out . . . this was the method used in drinking, although possibly a

iz, 30.—T. soletitdalis Mg, 3. Head.

rested ' for a short space on some convenent leaf over-

certain amount of motsture is gathered in the beak-like proboscis as well .
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the rest was never a preliminary to a dip, . . " Goffe, however (1933, p. 107),
comes ' to the conclusion that the very few males which have hitherto heen
referred to selstitialis Meig. belonged either to Sz, tropicus Linn., senste Collin,
or to some other allied species, and that we have not previously recognised the
male of sofstitialis Meig.”  This author records the capture of ten males which
he believes to represent the true sofstitialis Meigen, of which * eight were
drinking and had a habit quite similar to that of Sz, paganus [=T. bisignatus
Jaenn.].”  These males closely resemble the males of bisignatus, and Goffe
gives a table of differences between them.

Lundbeck (1907, pp. 120-121, writing of selstitialis in Denmark, states
that the pupa measures from 18 to 20 mm. in length, and that a larva found by
him on May zznd, pupated on June 1st, the imago making its appearance
fifteen days later.  Another larva found in July spent eleven davs in the pupal
state. " The larvae were very voracious, one devoured twelve larvae of
Hoplodonta viridula [Stratiomyiidae] in a few days. Brauer states that the
pupa is found in water. 1 do not think this is correct, my larvac would not
transform in the water, but when I put the full grown larvae in earth they soon
transformed. A larva which | kept in captivity for some time, but without
feeding it, transformed at last to pupa, but this was small and the imago only
measured 12:3 mm."”

The species is found over most of Europe, Siberia and Asia Minor.  ** There
is no sure record of it from Scandinavia ' (Lundbeck).

Tabanus tropicus Linnacus
(Fig. 31)

Goffe (1931, p. 94) and Collin (1932, p. 39) have suggested that the females
of this species should have lateral orange patches on three segments of the
abdomen, while in the male these markings should extend to the fourth seg-
ment. This definition excludes most of the specimens hitherto recorded by
various authors as 7. tropicus,
which are now regarded as
being merely lighter specimens
of I, bisignatus Jaenn. (see p.
92). Anexception is the record
of Duncan (1840, p. 328), who,
figuring a male, distinctly states
that the first four segments are
widely fulvous at the sides. He
adds: * This species is not one
of the most common, but it
occurs now and then through-
oLt the country . . . €yecs

FiG. 1= tropicies Linn. - 3. Head. green, with three transverse
ravs of purple.”

As thus restricted the species includes only one of the specimens listed by
Verrall (1909, p. 360), the female from Worcester, July 3rd, 1869, which
Verrall (previous page) mentions as having been accepted as frepicus by the

L]
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Continental worker, Braver.  In the addenda (p. 7710 Verrall mentions thirty-
cight females taken by Colonel Yerbury at Crymlvn Bog, Glamorgan on July
24th, 1908, which Collin (1932, p. 30) accepts as conspecific with the Worcester
specimen.  Collin also states that he has found this species early in August in
the Norfolk Broads.  The British Museum possesses eleven of the Crymlvn
Bog specimens and two females of thas h!ll'l'il‘:-i taken in the Norfolk Broads by
Professor P. A. Buxton.  There are also two females from Kenmare, County
Kerry, and Glenganift, County Cork.

7' tropicnes Linn. as thus limited is very difficult to separate from 77, solsti-
tiadis Meigen (sce key).  There are apparently few reliable records of males
of this species from Britain, all the published records, including that of Jones

1922, p. 41) referring to the light form of #isigratus Jaenn, but Mr. Goffe
informs me that Mr. Collin found the males as numerous as the females an
Horning in July, 1934.

According to the specimens available in the Museum collection this species
has been taken between June 13th (Cork: and August 1oth (Nortolk , and
alwavs from a locality on or near the coast. Kriber (1935, p. 72) gives its
occurrence as Mayv to August, and its distribution as Europe, Siberia, Japan
and Formosa,

Stammer, who has collected and studied Tabanid larvae in the vicinity of
Greifswald in north Germany writes (1924, p. 123) : ** Of the species of Tabanns
the larva of Fabanus tropicus . . . was the most common, [ found it almost
always in the damp moss of marshy meadows, in the mossy margins of forest
pools, or in fields, On a few occasions I also met with it in the mud, much
mixed with leaves, of a nearly dried-up pool in Wampen Forest.” On a
subsequent page (p. 132) Stammer gives a description of the larva, which ha
savs may attain a length of 30 mm. ; the p:-;{*udup:;d:: and striation are strongly
developed | the ground colour is brownish, and there are two longitudinal
rows of darker spots on the outer side of the dorsal pseudopods on the first to
cleventh segments. Unfortunately it is not clear whether the species referred
to is 7. tropicus in the present sense, or the light form of 7. disignatus
(1. paganus Fabr. according to Goffe.)

Tabanus plebeius Fallin
(Fig. 32)

Although the forecast of Verrall (190, p. 381) that this species * will
probably occur in Britain, as it has been found in France and Denmark 7 was
justified two and a half vears later, the three specimens in the Muscum are the
only British specimens known to me.

I, plebeins is the smallest British Tabanus, measuring only 10°5 to 11 mm.
m length. It is a dusky mouse-grey species, clothed with short grevish or
vellowish-grey hair, and, in the female sex at least, with a double longitudinal
serics of triangular black marks in the centre of the dorsal surface of the
abdomen.  From 7. rusticus, with which alone it is likely to be confused,
plebeires may be distinguished by its smaller size, and by the greater length,
particularly in the male, of the fringe of ereet hair on the upper portion

-
&
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of the head behind the eves. This is black, curved, and very long in the male,
pale and shorter in the female. The eves in both sexes have a clothing of rather
dense, but very fine and inconspicuous hair,
and in the female, a narrow, dark transverse
line. The small frontal calli in the female
are often scarcely distinguishable.

The three females in the British Museum
were all taken in Cheshire in July 1911, by
Mr. H. Womersley, at Abbot's Moss and
Delamere Forest.  One of the females from

Delamere Forest was in the collection of the
FiG. 32.—7. pledeius Fallén. 9. Head. late Colonel T. Jermyn, recently presented
to the Museum by Mrs. Jermyn.
Kréber (1925, p. 82) gives the occurrence of plebesus as north and central
Furope, in July and August.

Tabanus fulvus Meigen
(Frg. 33 and Plate 27

1. fulvus and the three closely related species pleberus, rusticus and wigri-
facies belong to the sub-genus Ockrops, of which perhaps the most distinctive
character is the presence in the female sex of two small, usually rounded
frontal calli, which are widely distant from the eye-margins (cf. cordiger and
glawcopis). It may be noted that in fu/vus these calli are not always distin-
guishable, one or both being sometimes apparently wanting.

_ The  beautiful  golden

ey gl coloration will serve for the

recognition of the present
species—which is one of the
9 rarer of our British Horse-
flics—though rubbed speci-
mens look wvery different
owing to the disappearance
of the g’::—'(lt‘ll ])i]l'. The eyes
of the male are densely
clothed with fine pale hair,
and are usually  without

Fie. 33— fudowr. M. @ Head, bands, though they have

an upper area of larger

facets. Brauer (1880, p. 170) describes the eyves of the female as ** pale olive-
green, with an oblique fine dark line and several almost black round spots.’”

The specimens in the Museum are 14 mm. long in the male and 13 to 16 mm.

in the female, and were taken in June and July. Verrall (1909, p. 384) took

it up to August 17th.

Goffe (1931, p. 104), says fulvus ** . . . has been recorded from most of

the southern and midland counties where there are extensive old bogs . . . the

males are usually taken by sweeping herbage on the margins of bogs, or are
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found on flowers.”  Jones (1622, p. 41) noted that fefees did not appear a
his pool in the New Forest, ** preferring more open, heathy woods, or those
adjoining heaths.” It has been recorded trom seatland and from Trebond, Ban
outside the New Forest it is decidedly uncommaon,

7. tulvies is generally distributed in central and southern lurope, and s
also found in Scandinavia, Russia and Asia Minor.  Shiraki (1018, p. 173)
records 1t oas nrrurrir:;_:‘ T _|.1]:|.1I'|_ u']n‘r-', m l]'l.q' npitliurl of L|.I|'|-;I|||':-il.‘ 1..'1‘!|'1"ir|:1.1"f|."

surgeons, it possibly transmits a form of equine infectious anacemia.

Tabanus rusticus Linnacus
(Fig. 31)

In the British Isles this species is uncommon, and decidedly rarer than 7
fulews.  According to Brauer (1880, pp. 168, 169 the eves of the male in
certain specimens have a purplish transverse line at the junction of the large
and small facets ; similarly those of the female are either unbanded or in some
cases have a single narrow band. [In size this species is much the same as

D fulews, though sometimes dis-
tinctlv smaller, the two females in
the Museum being barely 12-3 mm.

Verrall (1909, p. 387 states that
all his examples of this Species had
been taken in Sussex, near Lewes
and Eastbourne, in July and Sep-
tember: two of these specimens
are now in the Museum, where
thev are the only British representa-

tives of this species.  Verrall had

one record from Huntingdonshire Fic, 34.—7. rusticas Linn. ¢ Head,
(Monks Wood), and rustrens has
also been recorded from the New Forest and the Hants-Dorset border.*  Goffe
(1931, p. 106 writes: ** Duncan (1837 [1836, p. 368] recorded it as scarce in
Scotland, but common in Cambridgeshire, but I am unable to refer to captures
in either place.”

On the Continent the species is recorded as occurring in central Lurope,
the Mediterranean and the Caucasus. A solitary female taken in Japan has
been recorded by Shiraki (1918, p. 179) as belonging to a form of this species,

Tabanus nigrifacies Gobert
(Fig. 35 and Plate 28)
This is the species named by Verrall (1909, pp- 381, 388), and Goffe (1931,
p. 106) Fabanus (Atviotus) latistriatus Brauer. According to Szilady (1913,
p. 93 . who saw some of Verrall's specimens in the British Muscum, Verrall's
I datiseriatus is really 7', nigrifacies Gob., while the true fatistriatus Brauer
is a south and east Luropean and Transcaspian variety of 7. rusticus Linn.
Szilady states that the two oceur together only in Corfu.
* Mr. Gofte {in correspondence) tells me that these records are erroncous, and refer 1o a
form of 7. fileus.
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The Muscum specimens of this species vary in length from 13 to nearly
16 mm. It s a well-marked species, casily separated from 7. fulvwes by the
lack of conspicuous yellow pile, and from 77 rusticus by the presence on the
outer (extensor) surface of the hind tibiac of a more or less conspicuous and
regular fringe of black hairs. The eves are densely hairy in the male, only
moderately so in the female.  Verrall (190, p- 390) describes the eves of th:-
female as * opalescent green with peculiar shifting spots according to the
pomnt of view, and these spots are rather few in number and are not arranged
in rows, but there is also a slight crosshand.”

In the British Isles up to the present time 7. wigrifacies scems to have
been met with only in Essex, Kent and Daorset ; writing of Colonel Yerbury's
captures of this species at
Walton-on-Naze in 1907,
Verrall (1909, p. 391)
states  that  the insect
‘occurred on  the salt
marshes near the town
from August 8th to 2z2nd,
and upon one occasion
Colonel Yerbury saw them

in some numbers amongst

sheep;  the males were

obtained by sweeping the

herbage.”  The species

Fic, 35.— 7. wigrifacies Gobert. 3. Head. upp;:rcnlly' OCCUrs unl}' in
August in this country.

In Brittany, Surcouf (1924, p. 52) found larvae of this species in seaweed on
the sea-shore, and also took a male in the act of emerging from its pupa-case,
which was sticking out of the sand. It is possible that 7. wigrifacics and certain
other species of the same subgenus (Oclrops) prefer to breed in mud or sand
which is periodically flooded by the tide. In North Africa, on the shore of
Jerba Island, Tunis, Professor Seurat of the University of Algiers, found larvae
of 7. (Ochraps) sererati Surcouf in large numbers in damp sand beneath masses
of Posidonia (a marine flowering plant) cast up by the sea (see Surcouf, 1624,
p. 52).  Surcouf also mentions the finding of adult females of the same species
on seaweed on the coast of Algeria.  The above-mentioned larvae were feeding
on sand-hoppers (Talitrus locusta Pall.), and other larvae of 7. sewrati were
found by Professor Seurat on November 14th, 1923, living under the same
conditions on the shore of the bay of Algiers.

Tabanus sudeticus Zeller
(Fig. 36 and Plate 30)

Those who have had practical experience of this and of the two following
species (fovdnns Linn, and verradfi Oldr.) in life will readily confirm Colonel
Yerbury's observation that they ** make a deep hum when flying round one
quite unlike the note produced by the smaller Tabanidae.”  The sound
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cmitted by these magnificent flies is, in fact, in proportion to their size, sinee
these three are the bulkiest of all British Diprera. As a rule, swdetions s the
largest ; a large female of 1. rerralll may measure Just over 23 mm. ;_' il
in length, while the length of the largest sudeticns o the Musceum is exactly
inch.,  Flies such as these are exceeded in size by very few representatives of
their genus inany part of the world.

|]'|l! Vs ||'| .ll] 1]]['1"1" ;‘il'll'l."lllf':‘: Are }l-l!'l'l .:II“! i” Iil‘f‘ 1||"'|.-4l||.|. ilt. ||.'|I'|li‘-.. J|||l|
;u'rn]'l“n; to Brauer (1580, EILB Ii‘L|., IH-_:C . while the Ve af the male of Aovinis
are entirely green, those of the male swdeticies are * blackish with a coppery
sheen, the Lirger facets grevish, the smaller ones more reddish.”  The males
of swdericws and werralli have the facets in the upper part of the eye much
larger than the lower facets and sharply divided from them, but in dovinns the
eve-facets in both sexes are uniform.  The eve-colour of the female 1s given by

)
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Braucr as emerald green in dovinns and ** always blackish-brown with a
coppery sheen ™ in swdeticus.

Ihe female sudeticus is readily separated from the other two species by the
very dark colour of the abdomen, even at the base and on the underside.

In the British I.-alt.-:a the typical form of this species, despite its name, appears
to have a northern distribution, the Museum specimens being all from Scottish
localities, except one male from Ambleside, Westmorland., A form of this
species, named sudeticis meridionalis by Goffe (1931, p. 74 occurs in Surrey
: (18 0 Lo Y | " s 1 ; £ 2 o 3 1 1 . s
ind other southern counties along with cesralfi. In Britain this Species

s usually on the wing only in July and August, thoush  Continental
authors include June in its season.

‘ £ sudvieens is generally distributed on the
Continent.

In a field-note attached to one of the specimens taken by him at Crosswood,
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Cardiganshire in July, 1916, Mr. C. L. Walton states that ** all kinds of farm
stock, including sheep are severely attacked ™ by this fly.  Zeller (1842, p. 813)
mingles with 7. devinns on the wing, but is some-

wrote of this species that it *
what less common . . . " and added : ** Probably it is the males of this
species that on hot forenoons are seen poised for a long time in the air over
the tops of pine saplings and fully grown trees, and then, after suddenly darting
forward like arrows, once more hover apparently motionless for a similar
period in another spot.”  In Austria, according to Brauer (1880, p. 185):
" Before sunrise the males hover and swarm in the air above the highest moun-
tain tops, e.g. the Dobratsch (on the authority of Buchmuller, and Hohen
Zinken (as stated by Frauenfeld) ; they also sit on fences in the sun during the
morning after emerging from the pupa; the females are found on the leaves
 f shrubs and on cattle.”

Tabanus bovinus Linnacus
(Fig. 37)

This, the tvpe species of the genus Zabanus, has been the subject of much
confusion, and if the conclusions of Collin (1932, p. 38, are to be accepted, very
few of the records, even of Verrall, are trustworthy.  In view of this one doubts
the value of Goffe’s suggestion (1931, p. 72) that ** collectors who take the species
would greatly assist our knowledge of its distribution if they would publish
their captures,” especially as no reliable method of separating the females of

Fic. 37.—7 berinus Linn. ©. Head.

bovinus and verralli has vet been given, except the examination of long
series of both, or possibly by dissection ®

The male, of course, should be readily recognisable by the uniform faceting
of the eves. As already noted, the prevailing eyve-colour in éev/nns is some

* Goffe (1035, p. 102) gives the following differences: ** Compared with 7 perplexus
Verrall the specimen [ 7. dozinus] has the sides of the first two abdominal segments a uniform
and paler brown, paler legs, paler squamae, palpi almost devoid of black hairs, and the Ihll-flt
antennal segment black except at the extreme base, whilst when viewed n'lﬂ!qlut‘l:r_r‘.'l m IJl‘hlml!
the lower margins of the abdominal segments do not * stand out * as they doin ¥ perplexus.
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shade of green, and one may repeat Collin's remark (1932, p. 38 that * one
should on no account fail to catch and pin any of these larger New Forest
Tabamds having green, or copperv-green, instead of copperyv-brown cyes.”

Four of the five specimens in the Museum are unfortunately without dates
of capture, the ifth reading merely New Forest, 6/68."  krober (1235, p. 108
gives June and July for the occurrence of this species.

Braver (1880, p. 187) writes of /. bdovinws in Austria s ™ The females
swarm round horses, cattle, and deer.  The males hover in the wir in clearings
i woods, and above somewhat elevated places in meadows, but not over
mountain-tops, especially on sultry, thundery davs in the sun after downpours

of rin, or early in the morning.”

Tabanus verralli, nom. nov
(£ sweddesicns var. perpdexns Yerrall )
I"i:;. 38 and Plate 2g)

Described by Verrall himself, and regarded by Goffe (1931, p. 75) and Conti-
nental authors as a vanety of swdeticus Zeller, 7. perralli is in appearance
closely similar to dovines Linn., and in the opinion of Goffe and Collin has
often .'L]:p:'.'LJ'L'L] in records as doednns,  In fact the late l]:i_irrr Austen nanu-
script notes) decided that " careful examination of specimens of Verrall's
“var. ? perplexws | determined by the late Mr. Verrall himself shows that this

Iic, 38— ovrraffy Oldr. 9. Head,

supposed variety of 7 swdeticus really belongs to 7, éeviuns L., and does not
even differ from the normal form of that species sufficiently to warrant the
retention of the varietal name. "

The females of perralfi and fovinws are only to be separated with difficulty
(sce footnote to 7, bovinus | since the differences in shape of the frontal callus
arc frequently obscured by abrasion of the surrounding pile.  The male of

g ke, . ”.;-
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servalli, on the other hand, is readily recognised by its having the upper eye-
1\-'u'-'l1:-1 enlarged, as in sudeticus, whereas the eye-facets of bovinus are practically
uniform in size,

I wverralli is the commonest of the three largest Tabanids to occur
in the New Forest, and Goffe (1931, p. 76) has found it “to be generally
distributed on the open bogs and boggy heaths in the south of the New Forest.”
It has been recorded from the West of England, from Wales, and from 5.W,
Ireland.  Goffe suggests that ** some at least of the six males of * 7, dovinus’
taken by Mr. H. . Jones in the New Forest in 1921 " [Jones, 1922, p. 41|
belonged to verralli.

British records of this species, like those of swdetrens Zeller, range from the
end of June to August

Tabanus glaucopis Meigen

(IFig. 30 and Plate 30)

Until recently 7' glawcopis shared with 7. plebeins the distinction of being
the rarest British Yabanus, and very few collectors have hitherto been fortunate
enough to meet with it.  While the female closely resembles that of dromins in
size and general appearance, it may be at once recognised by the two separate
frontal calli, and the shining upper part of the frontal triangle.  The eve-facets
of the male are larger on the upper part, and according to Brauer (1880, p. 199)
the colour is * grey, dark on the margin, green below with a purple shimmer ;
in the lower fourth with three
purple bands, the uppermost of
which is divided towards its
inner extremity.””  The eves of
the female he describes as
v . bare, green, red above
near the vertex and below on
the margins, in the centre with
three  curved  yellow  bands,
margined with purple,”’ though
under a lens minute hairs can
e detected in the eves of the
female. Often in the female the
20 J9mgiannaus M s HEAC forked vein of the wing bears an

appendix at its base,

The few specimens of this species in the Muscum range in size from 145 to
18 mm., but Continental specimens as small as 13-4 mm. are in the collection.

Verrall (1909, p. 420) wrote : ©* T glancopis is very little known as a British
species,” and only single specimens had been taken until July 21st, 1923, when
the late Mr. B, D. Burtt found the species at Streatley, Berks., and in that and
subsequent years took a number of specimens.  In July 19235 Mr. Burtt took
thirty females in twenty minutes, and wrote that ** the flies were very common,
and a great number could have been taken.” In 1929, and again in 1030,
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Goffe (1a31, p. 85 found this species in abundanee on the chalk Downs between
H;lh:..]mr_\' and Winchester, and noted that it seems (o 1H‘--‘l|1]H‘:ll' bielow an
altitude of two or three hundred feet. Andrews (1934, p. 125 recording glan-
LOPLS from Evnesford, Kent and Box-Hill, Surrey, remarks that ts habitat
5 appeiars to be confined to woods on the chalk.”

In recording his captures Burtt (1924, p. 18) expressed the opinion that
breeding ook place in dew-ponds on the Downs, though on August gqth
he noted the oceurrence of freshly emerged females at a time when the dew-
ponds were entirely dried up.  Goffe dissents from this view, and suggests
“ the moist carth in the wooded slopes of the hillsides ™ as a more probable
'lrl‘l‘tlilt;-l1|.u‘:‘.

1", glascopis is distributed throughout Central and Southern Europe between
July and September.

Tabanus cordiger Meigen
(Fig. 40 and Plate 35

The name cordeger refers to the upper frontal callus of the female of this
species, which, when fully visible and not deformed by rubbing, is roughly
heart-shaped.  The two sexes are very closely similar, and in both the base
of cach antenna 1s connected with the corresponding eve by a dark brown
horizontal band (not shown in I'Jgunr}. Brauer (1880, p. 201 ) describes the CVes
of the male as ** grey above, green in the lower fourth, with a dark, but rarely
purple transverse band between the large and small facets,” and those of
the female as * naked, without bands.”

Fic, 440, ..l'“.. .l".'l'.l'l.l".l]l'r'!" al L 8 Yo Theand,

I, cordiger varies in length from 13 to 15 mm. in the male and from 13 to
16 mm. in the female.

According to Colonel Yerbury, this species is *“ usually a rare insect, but
accurs plentifully in the Abernethy Forest, Inverness, in July and August,”
while the Tate Mr. B. DL Burtt found it extremely abundant in woodland dells
in Cardiganshire, 5. Wales, where he found it particularly annoving as ** unhike
many of the larger horse-flics it is neither shy nor casily scared awav.”" D
has been recorded from asolated localities in several southern and midland
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counties, and Goffe (1931, . 84 suggests that "'t is probably overlooked in
south and middle England through its superficial resemblance to the common
1. bromins and T maculicornis.

I, cordiger occurs throughout Europe, though it is not included in Lund-
beck’s Danish list (1907). It has been recorded from Asia Minor, but Major
Austen believed that these records, and probably some of those from southern
Furope applied to a closely allied species, 7. ledeans Austen.

Surcouf (1921, p. 18) states that a larva of this species was found on March
4th, 1913, near Montpellier, 5. France, in the stump of a poplar which had
just been felled.  The wood, though soft and damp, was not vet rotten.  The
larva was placed in a glass jar with some of the wood, but nothing else, and left
to its fate, and the adult insect appeared on June 1oth.

Tabanus autumnalis Linnacus
(Fig. 41 and Plates 31 and 32)

Ranking fourth among British Tabanidae in point of size, 7. awtimnalis
is considerably smaller than the dowinns group, and at the same time distinetly
larger than any other British species.  This fact, together with the very clear-
cut pattern of three rows of pale triangles on the upper surface of the abdomen
makes this species unmistakeable.

The eves of the male which exhibit above and in front a sharply circum-
scribed area of large facets, are sparsely clothed, at least above, with minute

i, a1.— 7. awfemnalis Linn, 5. Head,

and very short pale hairs, distinguishable with difficulty under an ordinary
lens : the eves of the female are bare.  In both sexes the eyves are devoid of
bands, and Brauer (1880, p. 192) describes those of the male as * black, iri-
descent, the large facets grey.”

Owing to the strong development of ferruginous ground-colour in the
abdomen of the male there is usually a well-marked sexual difference (of. pls. 31
and 32).  Occasionally, however, even in England, females of 1. autumnalis
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are met with in which the abdomen has a conspicuous ferruginous tinge on
cach side of 1ts proximal half, and in Algeria and also i Cyprus females in
which the ground-colour of the abdomen is predominantly ferruginous are of
normal occurrence.  In £ antionnalis found in Palestine there 1s no difference
in coloration between the sexes, the females having practically no trace of
black except at the tip, and a species deseribed by Sailady as Fabanis brin-
nescens was regarded by Major Austen as merely the Mednerranean form of
anfreneialis.

The specimens in the British Muscum vary in length from 1605 to 20 mm
in the male, and 16:5 to 19 mm. in the female ; the wing expanse of a large
female mav reach 37 mmy, or nearly 1} inches.

7 autwmnalis is predominantly a southern species, and practically all the
records are from the southern counties.  Wingate, however (1906, p. 100),
records it from Durham (Bishop Auckland (3, %), and Harperley). [t does
nol appear to occur in Scotland or Ireland.  Outside the British Isles the
species is found throughout Europe from Sweden to Corsica and Corfu, and
also occurs in Asia Minor, and north Africa.

A female in the Museum collections, taken at Gravesend on July 2gth,
1go6, by Colonel Yerbury bears the field-note @ " apparently ovipaesiting in
wet mud at the side of diteh,” and in Austria Kollar (1854, p. 533) found larvae
and pupae of this species in the banks and shallow places of the river Wien.
Lundbeck (1607, p. 130) states that pupae have been found in moist loam, and
that he has records of the adult from May 4th (which he considers exceptionally
carly) to August 3rd.

Tabanus maculicornis Zetterstedt,
(Fig. 42 and Plae 34)

Along with 7. cordiger and T plebeius this species is one of the smallest
representatives of the genus.

In the male the lateral extremitics of the second and sometimes also of the
third abdominal segment are tinged with russet brown, and the spots are smaller
and less strongly developed, otherwise the abdominal markings resemble those
of the female,  The head of the male, which is relatively much larger than that
of the female, is deeply hollowed out posteriorly.  The eves in the male, though
usually described as bare are really sparsely clothed with very minute, erect,
pale hairs just distinguishable under a hand lens, while the upper part of each
eve has a sharply defined area of larger facets.  In life, according to Brauer

1880, p. 197, the eves of the male are “green, with a broad purple band at
the junction of the differently sized facets,” while those of the female are ™ Green,
often with a coppery sheen, with a sometimes narrower, sometimes broader
purple band, which becomes less distinet towards the inner and outer margins.”’

The specimens in the Museum vary in length from 10-5 to 13 mm. in the
male and from 11°3 to 13'5 mm. in the female.

As stated by Verrall (1900, p. 412) the male of macnlicornis may he dis-
tinguished from that of any other British species of Tabauns, except cordiger
and glancopis, by the fringe of long hairs at the back of the head above,  From
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the male of cordiger the present species is distinguished by having the antennae
cinnamon-coloured, instead of black at the base, and from the male of glanucoprs
by its dull frontal triangle.  Verrall also states that ** the black hairs on the
upper part of the side-checks near the base of the antennae distinguish 77
maculicornis in both sexes from all its allies.”

I]HH :-‘upt‘:‘:it‘:-'u 15 on the ‘-"n'il'lg il‘l JHT'H' and Jul}', -'H'IE| s VEryY COITimon En lh{*
saouth of |:.ng[;im|, 1huugh Goffe (13T, P 18] l'-.‘[_{.’lr’tl:-l it as " not ;ru';|r|!," 563
abundant, nor so widely spread as 7. dromins.”" Verrall (1900, p. 413) recorded
it from Perthshire (Rannoch), apparently the only record bevond the Midlands,
and Goffe (1931, p. 86, mentioned that maculicornis had not vet appeared in
the faunal lists of cither Cornwall or the [sle of Wight ; Thornley (1933, p. 62},
however, points out that it is
recorded in the Victoria County
History of Cornwall (1906) from
Middle Lynter, 1. vi. 1900.

On the Continent maculicornis
occurs  in north and central
Europe (** from Scandinavia to the
Tyrol "' according to Verrall).

T Ll

Males of this species were taken
by Jones (1922, p. 40) and Goffe
(1935, p. 105 notes that the habits
are similar to those of 7. bromins.
Lundbeck (1907, p. 132) found a larva of this species ** in boggy soil,” and

Fic. g2 =¥ macwfrcornis Zen, 5. Head.

its pupation period was nineteen days, while Stammer (1924, p. 123), during
September and October found larvae * in rotting vegetation removed from the
River Ryck and piled in heaps on its banks.” The latter author does not
believe that the heaps represent the original habitat of the larvae. * Owing
to the character of the stream,”” he writes, © which resembles a canal with
steep banks and deep water, 1t 1s scarcely to be supposed that the larvae came
from the Rvck itself ; and that they did so is also rendered unlikely by the fact
that I did not find any of the larvae in heaps situated upon a dry and somewhat
more elevated spot.  On the other hand, | succeeded in obtaining several
additional specimens from the moss covering the wet low-lying meadows, [
am therefore inclined to assume that the larvac were originally living in this moss,
and that they then migrated into the heaps of vegetable matter and fourished
there in consequence of the very abundant fauna.  Larvae of Anthomyiidae,
Chironomidae, Psvchodidae, Ephyvdridae, Stratiomyiidae, Cecidomyiidae, and
beetles, besides mites and other creatures developed therein.””

Tabanus bromius Linnacus
(Fig. 43 and Plate 33)

This species, at least in the south of England, is the commonest British
Yabanus. The large, conspicuous, and sharply defined vellowish spots on
the abdomen give it quite a distinctive appearance, which can be contused only
with glawcopis, a species at once recognised by its isolated upper callus and



BRACHYCERA- TARANIDAL 10}

shining frontal triangle.  Except for a more noticeable amount of pale colora-
tion at the sides of the base of the abidomen i the male, the two sexes are closely
similar.  While the form of £ éramins shown in pl. 33 would seem 1o be naot
uncommon in this country, and to be the form normally met with on the
Continent, in England it s more usual 1o find the redeish abdommal side
coloration more distinet,

The eves in the male have an upper area of conspicuously enlarged facets,
and in both sexes have a single purple band,  Brauer (1880, p. 188) deseribes
the eves of the female as * sometimes lighter, sometimes darker green, shimmeer-
ing red . . . with one purple band.””  Goffe (1932 a, p. 16 records the capture
of two females of this species with the eye-band scarcely visible,

In the Museum collection the males vary in length from 135 10 155 mm.
and the females from 13 to 16 mm.

In England 7. éremins is on the wing from June to August, and Goffe
(1031, p. 81 says it ** scems to occur in every suitable situation in almost every
southern county.”  Like awtwnnalis, T. bromins is a southern species, and
15 rare bevond the Midlands,
and unknown in Scotland., It
i= found throughout Europe,
and eastward to Afghamstan.

Goffe (1933, p. 103) notes
that the males of bromins are
“undoubtedly the most difficult
to  capture”’  when visiting
water, and corroborates  the

experience  of  Jones (1922,
p. 40 of the swiftness of their _ . e
descent and return Fic, 3. —7. bromius Linn. 2. Head.

Lundbeck (1907, p. 128) mentions the finding of a larva of this species in a
lake—a somewhat curious experience in view of the statements by various other
authors mentioned below—while the late Mr. Holland of the Oxford University
Muscum, found a pupa in sand at 51, Helens, Isle of Wight, on July 7th, 1899
(Verrall, 1909, p. 410).

Beling (18730 writes : " The larvae live by choice in the turf-clad sol of
meadows, grass-plots, the green strips round the edges of fields, and similar
places.  They are frequently turned up and brought to light by the activities
of moles, and during the spring and summer of 1874 1 often found them, and
later the pupae also, in fresh mole-hills, especially in meadows.,  As a rule the
duration of the pupal stage is between a fortnight and three weeks, and the
perfect insects make their appearance from the second half of the month of
June onwards.  The larvae feed by sucking out earthworms, the larvae and
pupae of other inseets, and their own kind if all else be lacking, but in case of
necd they can apparently subsist on nothing but earth, in which | have kept
them for months at a time until they pupated.”  Mr. Goffe (in correspondence)
writes : ‘' | think the main reason for 7 dremins being so widely spread is
that the larvae can feed in almost anything from carth to water.”
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Stammer (1924, pp. 124, 133) mentions finding the larvae of this species, on
one occaston, in the mud beside a small stream near Greifswald in Pomerania,
and states that it has also been met with in damp moss on tree-stumps quite
away from water.  Surcouf and Fischer (19235) found larvae and pupae in a
heap of dry chalky soil at Rumigby (Ardennes) ; the larvae were placed in dry
carth and fed and the adults emerged after a pupal stage which lasted on the
average for three weeks.  According to these authors the larva of 77 bromins
15 perfectly capable of piercing the human skin with its mandibles, producing
a smarting pain which lasts for several minutes before growing less, while the
mark of the bite is visible for a fortnight.  In captivity the larvae were found to
prey upon brandlings | fisenia (Allolobopliora. foetida Sav. the red manure-
heap worm; *“les vers rouges des fumiers”] in preference to ordinary
carthworms, but they fastened greedily upon frogs. The French observers,
who describe the larval mouth-parts and their mode of use, deny that the
mouth-hooks are used 1in locomotion.

Tabanus miki Brauer
(Fig. 44)

This is a little known species, which has only been clearly recognised in
this country in recent yvears. It was first recorded as British by Goffe (1931,
p. 82, who took a number of females in the New Forest, and on subsequent
search was able to find a number of specimens in various collections under
other names. He states that in the opinion of Mr. Collin the two females
recorded by Verrall (1909,
p. 404) as T. glaucns Meig.
also belong to this species.

The female is usually
distinguished from that of
bromins by the unbanded
eves, though Goffe’s record
(1932 a,p. 16) of specimens of
bromins without eve-bands
destrovs much of the value
of this character. The male
is said to have ' eyes bare,

Hiid: green, with one purple band
on the lower border of the

Fic. 34.—&. miki Brauer. %,

enlarged facets, lower margin green” (Brauer, 1880, p. 195), and to be
distinguished from that of éremius by the long black postocular hair-fringe
(Gofte, 1931, p. 82).

The three specimens in the British Museum all measure about 15 mm.
All the SI}:‘l'ill'll'tlH recorded |:|}' Goffe were taken in the New Forest, cxcept
one female from Oakers Wood, Moreton, Dorset (F. H. Haines), and two trom
Bubbenhall, Warwickshire (J. W. Saunt). Dates of capture ranged from
June 24th to the end of August. ‘

The species s mainly Central European in distribution, though Surcouf
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(1924, p: 179) statcs that a variety of it exists in HF:.-LI'II. and according to Luand-
beck (1907, p- 131], Il 0€Curs very rarcly in Dienmark.  Ttis not in the French

list of >eguy (19206,
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CYCLORRHAPHA
By John Smart, Ph.D.

Family
MUSCIDAE

THE vast majority of the flies in this family are, like the common house fly
Musca domestica L.), not bload sucking in their feeding habits, and have
&t '.'II-.-I,'.';]'I-il.'I_'I"lH ;L:l;lirlc'qf | 18] ];:]1]1i!11_: up I".\L'F'I-HHI.'I:[ Hundls, In one ﬂll!l—filllllij{
stomoxvdinae’, however, the soft proboscis usual in the family has been
modificd into a horny stylet which can penetrate the mammalian skin and
through which, after penetration has been accomplished, blood can be sucked
up.  Certain members of this sub-family, such as the Tse-tse flies (Glossina spp.)

of Africa, have been incriminated with the transmission of organisms patho-

Fi;. 43.—Lateral views of heads of British blood-sucking Muscidae, to same scale { < 12)
i, Nomoxys calectrans L. b, Hacmatobia stimulans Mg, e, Lyperosia frritans |

genie to man and animals.  This does not, however, so far as is known, oceur
in any of the three species noted below as being found in the British Isles.
These flies bite and suck blood throughout their flight period, which is
roughly from late spring to early autumn.  They are most noticeable towards
the end of the period (August) when they are more abundant than in the carly
months,  Unlike other 1|i[:|1|']'ul1:-‘- bloodsuckers I:I'u'_'.,', even if undisturbed, often
withdraw the proboscis and reinsert it during the course of a meal in another
part of the skin of the host or even fly to another host and recommence feeding
on it.  On some occasions they seem to obtain a full meal of Bood in as short
a period as five minutes, while on others they may feed for as long as thirty
15
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minutes hefore being satisfied.  The time probably depends on the amount of
blood flowing in the particular part of the skin that they have bitten.  They are
vicious and persistent biters, and their appetite is such that they may sometimes
continue to feed after they are completely gorged and with the surplus undigested
blood oozing from the anus.

The young stages of these flies are usually passed in decaying organic
matter ; details of their life-histories are noted helow where these are
available,

The three British species may be distinguished by the use of the following
key 1 —

1. Proboscis long, palpi short and thread-like, bites man and animals (fig. 43, @)
."r'mma.rr vi calcrtrans L,

3. Palpi pale tawny, clavate and shorter than the proboscis, bites both man and animals
. L PRI SURPUT PN N RN EOT S S Hacmatobia stivnlans Mg,

Palp darkish grey, not clavate, as long as the proboscis, does not bite man (fg,
N e e e T e e e R e L e Lyperosia irvitans L.
The males of all three species can be distinguished from the females by the
closer approximation of the compound eves in the former sex. Both sexes
bite and suck blood.

Genus STOMOXYS Gr:}ﬁrn}’

Stomoxys calcitrans L.
(The Biting House Fly, or Stable Fly) (Plate 37)

This fly is very similar in general appearance to the common house fly
(Miusca domestica L), hence one of its common appellations. It can, however,
easily be distinguished from it by the presence of the horny proboscis, which,
even when the fly is alive and at rest, can be seen projecting horizontally in
front of the head.

Of very wide distribution in various parts of the world, Stomoxvs calcitrans L.
15 the only European representative of the genus. It seems to be distributed
throughout the British Isles. It is to be found on the wing from May to
October in southern districts and for a relatively shorter period in the more
northern parts.

The adult attacks both man and his domestic animals and when present in
numbers it can be a veritable plague. When the bites are particularly num-
erous a swelling of the tissues may occur, followed by severe inflammation.

The eggs are usually laid on decaying vegetable matter that has been con-
taminated with animal excreta, e.g. chopped straw, hay and chaff on the ground
around a cattle-feeding trough. In exceptional cases oviposition may take
place on decaying hay or straw that is uncontaminated, and also on horse
manure, but never on the “ colder ” dungs of cattle and pigs. The egg
measures about 1 mm. in length, and is of an elongate ovoid shape and a creamy
white colour. A large number are laid at a time and after a period which varies
according to the temperature, but which on the average consists of three days,



CYCLORRITATPIA MUSCIDAE 11y

the larvae hatch from the eggs and descend into the material upon which they
were laid.  The voung larvae are typical muscoid maggots, whitish in colour
and attaining ultimately to a length of about 20 mm.  They feed and grow
amongst the debris and reach maturity after a period of two to three weeks in
the summer time.  When full-fed the larvae migrate to the drier parts of their
feeding ground and pupate there, cither near the edge of it or in the sail
beneath.,  The puparium is red-brown in colour and about 7 mm. in length,
The pupal stage may last from six days to three or more weeks, depending on
the temperature.  After emergence the adult fly may live as long as ten weeks
iin the laboratory).

The flies are capable of strong flight, but on isolated farms their numbers
can be considerably reduced by careful elimination of their breeding grounds.,
Care must be taken that manure is stacked properly and that the fluids from it
do not get dispersed. Feeding stuffs should be handled in such a way as to
prevent waste material accumulating and heaps of old straw and hay must not
be permitted since when decomposition reaches a certain stage the flies, as
pointed out above, can breed in such situations.

Genus HAEMATOBIA Robineau-Desvoudy

Haematobia stimulans Mo,
(Plate 38, fig. 1)

This flv is slightly smaller than Stomoxvs caleitrans and larger than the
other biting British Muscid, Lyperosia irvitans (see below), both of which it
resembles in general appearance. It may, however, be distinguished from the
other two by the relative length of the proboscis and the palpi.

The flv appears to be generally distributed in the British Isles and in the
south is 1o be taken on the wing from May to September and for a shorter period
in the North.  Abroad its range does not seem to extend beyvond Europe.

It attacks both man and his domestic animals and its bite produces results
stmilar to that of Stemoxys caleitrans.  The life-history of this fly is not known
in detail, but it is probably similar to that of Stomexys calcifrans in most respects,
The eggs are laid on cattle droppings in the ficld.

Genus LYPEROSIA Rondani

Lyperosia irritans [..
(The Horn Fly) (Plate 38, fig. 2)

This is the smallest of the three British Blood-sucking Muscidace. It
resembles the others superficially, but is fairly easily distinguished by its smaller
size, a distinction that may be confirmed by the characters noted in the key
g.{!"-.'u'l'l far the Fl'l);“’ﬂlj”ﬂ of the thrt't' 5|H_'1‘i1':~:_

In the British Isles it appears to be an uncommon insect and to be confined
to the south, where it is on the wing from May to August. It attacks cattle
and horses, but not man, and receives its common name of Horn vy from its
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habit, when present in numbers, of clustering around the bases of the horns
of cattle.  Outside the British Isles its range includes Furope and North
America, where it is known under the name of Haematobia serrata B.-1).

The life-history is very similar to that of Stemexvs caleitrans except that
the eggs are laid on fresh cattle droppings.  The larvae develop in the ** cow-
pat "' and when mature pass into the soil beneath and pupate there.

Family
HIPPOBOSCIDAE

The flies composing this Family are parasitic upon mammals and hirds,
and are probably descended from ancestors belonging to the Muscidae, which
underwent modification in structure as a consequence of a parasitic mode of life.
The body in all cases is flattened and leathery ; the feet are provided with well,
developed claws to enable the insect to cling to the hair or feathers of the host -
and while some of the species are fully winged, others show a progressive
reduction in this respect reaching the completely wingless state in the Sheep
Ked. But even in the fullv winged forms, since the flies are true parasites,
the wings, as a rule, are made use of merely in order to reach the host, or, in
the case of the males, in order to find an individual of the opposite sex, and
thereafter it i1s only in exceptional circumstances, such as the death of the host,
or too active pursuit by the human hand, or when taking a short flight from
one host to another, that these flies are ever seen upon the wing.  The proboscis
in the [‘[ippuh:rﬁ:‘il‘lﬁ(' 15 curved, extremely slender, and ]‘}r:}tru.‘?.ihlr. but it is
composed of the same parts as that of the Muscidae mentioned above. It is
very doubtful if any authentic records of these insects actually biting man exist.
Their presence on a human being is probably in all cases accidental.

The Hippoboscidae are viviparous. The egg hatches within the body of
the female and the larva is retained within her body and nourished there till it
is fully grown. Only one larva is carried at a time and when it is eventually
extruded it pupates at once.  The puparium is a rounded body usually of a
brown or reddish colour and very smooth, superficially resembling a berry or seed
rather than an insect pupa.  Little is known of the life-histories of these insects
with the exception of the Sheep Ked (Melophagus eveinus L) which, as an
insect of economic importance, has been the subject of investigations.

Where their life-history is known it appears that the adults are fairly long
lived (four months in the case of Melophagus ovinus). The insects probably
survive the winter almost entirely in the pupal stage, lying in the disused nests
and lairs of their hosts.  Melophagus ovinus, the Sheep Ked, is an exception
to this in that it breeds throughout the vear on the infested sheep.

The British species may be separated by the use of the following key :

. Wings functional and normally developed ..o oL i el
Wings reduced, non-functional, broken off or absent ... .. v iiiriniiniaioiiiiana 3

2. Wings with only three well developed longitudinal veins ; common on deer | Plate 44
Fipoptena corpt L.
Wings with 7 or 8 well developed longitudingl veins . ....ois i iiiiiirnicssiiaiaiianas 3
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3. Anal eell closed by a cross vein ; ocelli present ;| usually on bands (Plates go, g0 (Cleas
LR e e R B e B e i R R ] !
Anal cell not closed h'_t. across yvern oo ocell. ... R R R U R ae oy

4 Wing membrane wrinkled, claws bidentate, head not obvionsly = niong ™ the thoras,

On horses, calile, ete (Plate 30) oo oo s vassoin e i ss . Flippatasea cquin 1.,
1"1"."1?-1- membrane not wrinkled, clows tradentate, Tuevndl I.|l'1-ll1|:11'|:- hitting T ahe thorax © o
the heronanddisallies ..o e i cs it iiaiianannnas Cdrnithaponns ardeae Maee.

Halteres present, weitgs redueed or Drokeny Ol i dis e e e e e e e e e e e
Halteres absent, wings completely aborted @ oon sheep o Plhae 35, g, 20 Wedofdarns orinns 1
6. Wings absent, 7. broken off, claws single ; common on deer (Plate 45, fig. 1

Lipopiona cored L.

Wings merely reduced in size and non-functional, claws tndentate ;. on swifts, swallows and

L]

D T T e e e R B A B R e o B B A e e e AR g e B o 7

7. Ocelli present, wings strap-hike, seven times as long as broad and almost as long as the legs
usually on marting (Plate 42) . ..opvcvnoieiioiiiinnniinnnan Seemepleryr divundinis L,
Ocelli absent, wings twice as long as broad and only about half the length of the legs;
nsually onswifte (Plake: 24 o0 v bl eV E g eniiaindt Crafaeriing pallida Latr,

R, Palpi uncoloured, medio-cubital cross vein (m.-cw.) 4 times the length of the rudio-median
cross vein (rems), Iast {anal) vein shorter (see g, 360 (FPlate g4o) .. .. ... O awiendaria 1.
Palpt dark brown, medio-cubital cross vein twice the length of the radio-median cross vein,
Inst-{anal) e lonper (5o Fiprs A 8 BB i o e i i g e s S e e ]

4. Underside of the head and thorax with dark markings @ usually on grouse and moorland
T 03, fagopodis Sharp
Head and thorax without such markings ... i iiieiiienn s O fringillina Curtis

In addition to the characters given in the key it will be found that the species
of Owraithowivia show distinctive hair patterns on the wings. The nature of
these may be appreciated by reference to figs. 46, 47 and 48.

Genus LIPOPTENA Nitzsch
Lipoptena cervi L.,
(The Dieer Flyv; the Deer Ked) (Plates 44 and 45. fig. 1)

This species is parasitic on several species of deer including the roe, red
and fallow deer in the British Isles.  On emerging from the pupa both sexes
possess wings, which, in the case of the female at any rate, as soon as the
insects reach the host, appear to break off close to the base, leaving stumps only
where the wings had been before.  Specimens of both sexes found upon a
deer are usually in this wingless condition, in which case they resemble the
sheep ked (Melopliagns ovinus) closely, but from which they may be distin-
guished by the presence of actual wing stumps and halteres.  In the autumn
months, however, winged males are sometimes met with in woods inhabited
by deer; these differ considerably in appearance from the wingless males
found in company with the females amongst the hair of the host, being paler
in colour and more slender in the abdomen, while the males that have lost
their wings are more hike the females, and are darker in colour with a bhroader
and stouter abdomen.  Both sexes have been taken in thght around a dead
deer, but the femnales shed their wings on being killed.

Lipoptena cervi 15 found throughout Furope, and appears to be generally
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distributed in this country wherever its hosts are to be found., A dark (melanic)
form has been taken on roe-deer in Strathconan Forest, Ross and Cromarty.,

Genus ORNITHOMYIA Latreille

The three British species of this genus,* avienlaria L., lagopodis Sharp,
and fringilfina Curtis, are all bird parasites, and not easily distinguished from
cach other except by the characters given in the key on p. 119.  In passing, it
may be noted, however, that in freshly caught examples of these flies both
aviciwlaria and fringilfina have a greenish tinge in their body coloration that
15 never found in lagopodis.

These flies are seldom found otherwise than on their bird hosts or in their
nests.  Occasionally they will fly around and alight on some one carryving a
newly shot bird on which as likely as not they were living before disturbed by
the shooting.  Males, presumably searching for females, are sometimes taken
in flight apart from any host.

They occur on a large variety of birds, but it would appear that sea-birds,
ducks, geese and other truly aquatic birds are free from them.  (See also p. 127.)

Ornithomyia avicularia [
{Fig. 46 and Plate jo}
This species is larger than either lagepodis or fringillina, the wing span

measuring about 13 mm.
0. avicularia appears to be commonest in the southern parts of the British

Fia., 46— Wing of (ruitaomypia apvendarar L. % I3,

Isles. Birds upon which it has been taken include sparrow hawk (young),
kestrel, long-cared owl, barn owl, little owl, red-backed shrike, starling, wood
pigeon, pheasant, partridge, blackbird, chaffinch.

* A fourth species has been found on swallows in Franee amel may perhaps occur in this country.
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Ornithomyia lagopodis sharp
(Fig, 47 and Plate 41)

O. lagopadis is slightly smaller than awreslaria, having a wing span of about
12 mm. Its main habitat appears to be Scotland and the north of England.
The host 1t 15 most rr':':ill1‘tl1|}' taken on i\-‘. the 1'L'|:l-;_{l'nl:|h'-t‘ from which 1 1il*rii'1'.~.
its seientific name.  Other birds from which it has been taken are hlackeock,

Fic. 45. “'it:_l_;. ol !’_Jn:.-.";.'rr.m.'_]*r:.' f:a.J;.r‘."l.;u:'r;' :‘HL::IEJ. <12,

owl, snipe, golden plover, peewit, ovster catcher, curlew, wheatear, rock pipit,
meadow pipit.  (See also p. 127.)

This species is ecasily distinguished from avicnlaria by its generally darker
colour, particularly by the dark palpi, and by the more extensively
pubescent wings.

Ornithomyia fringillina Curtis
(Fig. 48)

Though common on the Continent this species appears to be rare in the
British Isles. [t has been
taken on an immature
robin (Somerset), and on a

swallow (Kent), and on
robin and hedge-sparrow
{Hants).

[t 15 shightly smaller
wing span (1o mm.) than
lagopodis, from  which,
however, it can be easily
distinguished by its pale
coloration. In this
respect it resembles
avicuiaria, but the palpi,
as in lagopodis, are dark

and the wing venation is - S
also similar to that species., Fic, 43 —~Wings of two forms of Crwithomyia fringitiing Curtis.
On the Continent it occurs 12, a. & from VoL robin ot Bah, Somerset. b, Y

; A from rolan at =Sway, L=
on a variety of birds.

The wings are less pubescent than those of . lagopodis, but exhibit
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some variation in this respect. Some specimens examined have the anal
area of the wing bare (fg. 48 4), but a few (all from Sway, Hants), taken on
robin and hedge-sparrow, have a narrow stripe of fine hairs in this area
(hg. 48 &,

Genus HIPPOBOSCA Linnacus

Hippobosca equina [..
(The Forest Flv) (Plate 30)

As indicated by the English name, the principal home of this species in the
British Isles is in the New Forest, in Hampshire, where it may often be seen
in bee-like clusters, sometimes numbering many hundreds, on the ponies and
cattle which run wild there.  The flics chiefly congregate on parts where the
skin is thinnest, beneath the tail, on the perinacum, and on the inner surfaces of
the thighs.  The bite does not seem to cause pain, and the animals bred in the
forest take no notice of the fly, but strange horses and especially donkeys are
sometimes driven almost frantic by the irritation caused by a single Forest Fly
crawling over them. The toothed claws enable the iy to cling so tightly to
the hair that it is impossible for an animal to dislodge it by a brush from its
tail, and the quick and somewhat crablike movements of the insect, which
when disturbed usually moves sideways, tickle the host and are exceedingly
irritating to sensitive animals.

The Forest Fly is on the wing from May till October, and while it appears
to be commonest in the south of England it has been taken as far north as
Aberdeen. 1t occurs in Europe and many other parts of the world to some of
which it was no doubt carried on horses taken thither by man.

Genus ORNITHOPONUS Aldrich
Ornithoponus ardeae Macq.

This insect, which is found in Europe on the heron and its allies, has only
been taken once in the British Isles. The unique specimen was taken on a
dead purple heron, an occasional visitor to the British Isles, in Pembrokeshire
in 1932,

It is of the same general appearance as Hippobosca eguina, from which,
however, it may easily be distinguished by the absence of the wrinkles on the
wings and other characters alluded to in the key, apart from the difference of
host.

Genus STENEPTERY X Leach
Stenepteryx hirundinis L.
(Plate 42)
In the British Isles this insect is usually found on martins and more rarely
on swallows and swifts. It is incapable of flight, its wings being reduced in

size and non-functional.
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It is found throughout Europe and its range 1s probably co-extensive with
that of its host, though it probably cannot maintain iiself outside the nesting
arca of the host bird.

Caprured marting, espectally Hedghngs, may have a very large number of
these parasites erawling about on them.  There do not appear to bhe any records
of the adult insect being taken at times of the year when the martins are away,
but dormant pupae, in which form the insect survives the winter, have heen
taken in old nests.

Genus CRATAERHINA v, Olfers
Crataerhina pallida Latr.
(Plate 43)

While this insect is sometimes found on swallows, martins and some other
birds, the swift is undoubredly 1ts true host.

As is the case with Stewepterve livundinis very little is known of its life-
history and habits.  The adult insect is to be taken on swifts, particularly
newly flown fledglings, during June and July in the British Isles. 1t is fairly
active and like Stencpterva hirundinis it may occasionally be found in houses,
having crawled thither from the nest of its host. The possibility of its ever
attacking a human being is remote. The species survives the winter as a
dormant pupa in the hosts’ disused nests.

Genus MELOPHAGUS

Melophagus ovinus [..
{The Sheep Ked, " Sheep Tick™, * Sheep Louse ) (Plate 43, Fig. 2)

A higher degree of adaptation to a parasitic existence is exhibited by this
spreies than by any of the foregoing members of the Hippoboscidae, since the
wings are entirely wanung in both sexes and the halteres are absent. This
peculiarity, coupled with the general strangeness of its appearance, which
presents hittle resemblance to an ordinary flv, and the fact that it passes its
whole lite-cvele in the wool of the sheep, has gained for the insect two of the
popular names mentioned above,  When seen in the fleece of the sheep these
insects give the impression of spiders crawling amongst the wool. It is doubtful
if their presence causes any direct harm to the sheep, but the irritation set up
by them if present in large numbers may cause the sheep to rub itself and
resultant abrasions may become infected by the maggot iy (Lueilia sericata
Mg,

The adults are long-lived, as are probably most of the Hippoboscidae, and
it has been estimated that the female may live for as long as four months during
whnich time she may produce 10 to 12 larvac.  The larvace pupate immediately
and remain amongst the wool,  The puparia are frequently washed out of the
flecece in large numbers when sheep are dipped, but the best method of control
is 10 store the wool from shorn sheep well away from them and from other sheep.
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keds in the shorn wool die in the course of a few days, and they cannot travel
far in search of a new host.

The Ked occurs throughout the British Isles and in most other parts of the
world where sheep have been taken.

Family

NYCTERIBIIDAE

Genus NYCTERIBIA Latreille

All the members of this family are parasitic on bats. They are small
rather spider-like wingless creatures of a tawny colouration. The two species
that oceur in this country are about gy inch long and do not appear to show any
marked host specificity amongst the British bats.  The adults leave their hosts
when about to give birth to their yvoung which, like those of the Hippoboscidae,

Fi. ,I_q.---,'l.'|-f'.frj'.l|'il;'u {Listropodsah ,‘:--.-."'.'-:'.'.r.l"r:n'rr Latrelle.
2 from Daubenton’s Bat at Henley-on-Thames.  Dorsal view of whole inscct.  (NoTE.—In

life the head may be folded back along the groove m the middle of the thorax ; the drawing

shows it tilted upwards),

are mature larvae ; they are attached by the parent to the beams or walls of
the bat roost and immediately pupate there.  The adults pierce the skin and
suck the blood of the host. Little more is known of the habits of the British
speeies, but Hase (1931) has published extensive notes on the habits of a

Venezuelan species.,
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The two British species may be separated by the use of the following key.
Femora and tibiae ovoid, the inscet having a somewhat * flea-like ™' appearance, legs
EOTEREI o o s osdimiesm ot om0 o B B B B LR 50w mhr V. pedicwlaria Latreille
Femora and tibiae elongate, legs long, having a very * spuder-hke 7 appearance
N, fparircnlafa Hermann
I'here has been some discussion recently in print as to the correct

application of certain names in relation to the British species. The names

i
]

e T . E#
Fii, so—Nyeteribia (Stvfidie) dfareicndata Hermanm,
£ from Greater Horseshoe Bat a1 Braunton, North Devon, Dorsal view of whole insect @ head
as in Fig. 40.

given here are those used by Scott (1934). Notes on this matter have been
published by Thompson (136).

Nycteribia (Listropoda) pedicularia Latreille
(Fig. 46 ; fig. 51, &)

This is the smaller of the two British Nyeferibia, and it appears to be the
rarer.  Scott (1934, has described the puparium of this species in detail with
notes on the biology of the species.  All the records are from Daubenton's
Bat (Myotes davbentoni (Kuhl)).
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Nycteribia (Stylidia) biarticulata Hermann
(Fig. 50; fig. 51, &)
This, the larger species, has been taken on a variety of bats.  Thompson
(1937) has published notes on the various records of its capture and on the
literature relevant to both the British species,

Fic. gi.—British Nveteribiidae, under side of hody of 3.
a. N(L) pedienlaria Lateeille,  From Daubenton’s Bat at Henleyv-on-Thames.
b N () &rartiendare Hermann,  From Greater Horseshoe Bat at Braunton, N, Devan,

It has been recorded from the Greater Horseshoe Bat (Rhinoloplhins
Serrum-equinwm  insulanws (Barrett-Hamilton)), the Lesser Horseshoe Bat
(Rhinelophus hipposideros minutus (Montagu)) and the Common Pipistrelle
(Pipistrelius pipistrellus (Schreber)).
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ADDENDUM

Since the present volume went to press the writer has had submitted to
him for identification a small collection of Hippoboscidae, taken from birds
shot by Colonel R. Meinertzhagen in the Orknevs in August 1938, All the
specimens taken proved to be Ornithomyia lagopodis Sharp.  They were taken
on green plover, red grouse, rock pipit, meadow pipit, rook, starling, black-
bird, merlin and arctic skua.

Consequently the names of the following birds should be added to the list
of hosts of O. lagepodis Sharpon p. 121=—green plover, rook, starling, blackbird,
merlin and arctic skua.  The last mentioned is of particular interest in that, so
far as is known to the writer (see p. 120), there are no previous records of any
of the Bruish species of OQraithomyia occurring on aquatic birds other than
waders.






APPENDIX A

Tue GExITALIA oF THE DriTisn CoLicoines

WITH NOTES ON SYNONYMY

By F. W. Edwards, Sc.DD., F.R.5.

No detailed comparative study of the male hvpopygium of the European
{ wlicordes having hitherto heen made, the opportunity has been taken of Alling
thi= gap in our knowledge in so far as concerns the British species. Tt was
already known from the researches of Carter, Ingram and Mache (1920) on
the African species, and of Root and Hoffman (1937) on the American species,
that, as in most other groups of Diptera, the male genitalia provide characters
of the highest importance for classification.

The scattered deseriptions and figures hitherto published of the hypopygia
of the European species are mostly totally inadequate, as they omit any reference
to the organs which are of greatest importance for classification, the acdeagus
and parameres.  Indeed, the only full description of the hypopygium of any
Furopean Culicordes which 1 have been able to find in print is that by
Pomerantzev (1932 of . wubeendosus Mg, ; this author gives a complete
account of the skeletal and anatomical structures.  In addition, Root (1937)
has given good fgures of two European species (C. chiopterns Mg, and (.
obsoleties Mg.) which also occur in North America, and Vimmer {1932) has
adequately figured one species (C. trivittatus Vimmer) which is evidently very
different from any of those occurring in Britain or North America.

In the present contribution, figures and brief descriptions are given of all
the species, now twenty-nine in number, which have so far been recognised as
occurring in Britain.  The material of European Culicoides in the British
Museum is extremely scanty, and very few species, additional to those found in
Britain, are represented by male specimens; fgures of these species are
added.

The figures here given all show the appearances in ventral view of speeimens
mounted without pressure in canada balsam, after clearing in potash and
staining with carbol fuchsin, It was found desirable to illustrate two or more
specimens of some species in order to demonstrate the amount of individual
variation to be expected as well as specific differences.

Reference to fig. 53 a, in which the parts are shown diagrammatically, will
make clear the terminology employed, but a few further words of explanation
are desirable,

The hypopygium of Culicoides is of rather simple structure.  To a chitinous
ring formed by a large dorsal plate (winth tergite) and a smaller ventral plate
wfadle sternite ), are articulated the large forceps (consisting of two segments,
the coxite and styde), and protected by the tergite and coxites are the true
genital parts (aedeagues and parameres).  Beneath the distal part of the ninth

o 129
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tergite are two pubescent faps (ceres), which are the only hard parts of the
tenth or anal segment 3 these are of no value in classification and are omitted
from maost of the figures,  The aedeagus (so-called) is a movable piece which
may appear very different in shape in different mounts, according to whether
its apex is directed backwards or downwards, an important point to remember
in making comparisons. The coxites have each two internal processes at their
base, a ventral reot passing immediately beneath the aedeagus and a dorsal
reof articulating with the base of the parameres ; as first pointed out by Root
and Hoffman the ventral root is a structure of considerable taxonomic import-
ance.  The membranous area connecting the sternite with the aedeagus is in
some species entirely bare, in others more or less densely covered with micro-
scopic spicules, the condition of this membrane being apparently constant for
any one species.

The most surprising result of this examination has been the discovery that
on hypopygial characters C. stigma Mg. and C. parroti Kieff. fall in the same
group with €, nubeculosns Mg, and C. viethi Kieff., a relationship which would
not have been suspected from their external appearance, though it is also
indicated externally by one or two other features such as the presence of 8 to 10
long bristly hairs on the margin of the scutellum instead of the usual 3 to 6, the
presence of a pair of small tubercles on the front, and the shape of the fourth
tarsal segment, which tends to be rather shorter than usual and is sometimes
more or less cordiform.  Another result, less unexpected, has been that certain
species, notably C. vexans and C. fascipennis (as hitherto understood in this
country) prove to be composite.  The following appears to be a natural grouping
of the British species according to hypopygial characters :

A. Parameres fused at base ; aedeagus usually bifid at tip.
C. stigma, parroti, nubeculosus, riethi.
B. Parameres quite separate, aedeagus never bifid.
1. Tergite with apico-lateral processes well-developed ;  usually  with
median notch ; parameres various but without tuft of fine hairs at tip.
a. Ventral root of coxite foot-shaped.
C. vexans, albicans, branwicans, triicorm.
6. Ventral root of coxite simple (long or short).
C. fascipennis group, C. pictipennis group, C. cunctans, helio-
philus, premilus.
2, Tergite with apico-lateral processes reduced or absent ; without median
notch.
a. Parameres with fine hairs at tips.
C. pulicaris, halophifus, impunctatus, arcuatus.
a. Parameres simple.
C. obsoletus, chiopterus.

As is so frequently the case among insects, the female genitaha offer very
much less tangible characters for classification than do those of the male
nevertheless, certain species are well distinguished by the form of their sperma-
thecae.  The relationship of the four species C. stigma, parrott, snbeculosus
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and srethii is confirmed by the fact that they all possess a single spermatheca
which is vither of irregular shape or with an oblique opening into a wide duct.
Two more species (. safinarins and corcamseriptus) also possess a single
spermatheca, but in these it is of regular oval shape with a short neck opening
into a narrow ducr.  All the remaining British species (including those with
unspotted wings! have two functional spermathecae which are broadly oval or
slightly pear-shaped, and a third rudimentary one. It is interesting to note
that according to Root and Hoffman the same three types of spermathecae are

Fic. 52— Spermatheeae of Coficoddes & oa, pareori @ b, stigma o, nubecalosus | d, riethi ; c—g, puncri-
eodfis (e, Dardanelles ; f, Baghdad ; g, Madeira, two specimens) ; b, pusedfes o0, etrcamscripins.

found among the North American species, and, as in Europe, the large majority
of the species belong to the third group.  The principal types are illustrated
in fig. 52.

The svnonvmy here suggested is mainly that which appears to me to be
probable from a study of the published descriptions ; much of it needs checking
from a re-examination of the types, where these exist (many are probably lost).
In a few cases | have come to conclusions different from those of Goetghebuer
regarding the significance of Kieffer's names.

C. stigma Mg,
(Fig. 53. #; fig. 52, 8)
Ceratopogen stigma Meigen, 1818, Syst. Beschr. 1, 73.
Culicoidvs bivfferd Goetghebuer, 1912, Ann. Biol. lacustre, 5, 3 (=0 p 1.
Cudicordes wvimmacndafns Goetghebuer, 1920, Mem. Mus, Belg., 8,
Culicoides cordiformatarsis Carter, 1916, Ann. Trop. Med. 10, _‘{.1..

Tergite of unique form, its distal margin divided into four lobes of which
the outer pair (the usual apico-lateral processes) are narrower and the inner
pair broader and more rounded, but all of about equal length,  Sternite deeply
emarginate.  Coxite of unusual shape, being widened on its inner face sub-
apically as well as basally ; ventral root short and blunt.  Stvle with only
about the basal third swollen and hairy, tip rounded.  Acdeagus with two long
sharp points,

sSpermatheca single, of very peculiar form, globular with a thumb-like
appendix 3 ring on duct not evident.
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C. parroti Kieff.
{Fig. 53, ¢; fig- 52, a)
Culicoides parroti Kiefier, 1022, Arch. Inst. Past. Afr. Nord., 2, 502 ; Kieiffer, 1925, Faune de
France, Ceratopogoninae, 70.

_ Fergite more normal in shape than in C. stigma ; processes long and
slightly divergent, no accessory lobes between them, but margin of tergite
slightly indented in middle. Sternite with rather shallow emargination
Coxite scarcely enlarged basally and not at all apically.  Style curved, with

Fic, 53.—Hypopygia of Culicoides, ventral view : a, diagram to illustrate nomenclature of parts 3
b, stigma; ¢, parroti.

a. aedeagus. C. coxite. ce. cereus. dur. dorsal root of coxite. m, membrane. p. parameres.

ot apico-lateral process of tergite, 8. sternite.  St. style. T tergite.  wv.r. ventral root of coxite.

sharp-pointed tip. Aedeagus deeply bifid at tip. Fused parameres similar
in shape to aedeagus.

The above description is from a male from Angora, Turkey (M. Surcia
Bey), which agrees with British females in all details of colouring. (I have
seen no British males).

C. nubeculosus Mg,
(Fig. 54, @; fig. 52, ¢)
{}'Fﬁ.l'r.lj}qf::.u nbecnlosns M{'igi'n, 1830, H'!.":-'.L, Beschr., 6, 263.
Cilicotdes puncticollis Goetghebuer, 1912, Ann. Biol. lacustre, §, 2 (sep.).
Cuelicoides punctaticollis Goetghebuer, 1920, Mem. Mus, Belg., 8, 56.

Tergite with very long, finger-like processes, which are only slightly diver-
gent.  Sternite only slightly  emarginate, membrane bare. Coxite much
widened at base, its inner face with the fine pubescence denser than in related
species, ventral root very thick.  Style not obviously bent, thick and provided
with long hairs on more than the basal half, the shorter, bare terminal portion
pointed.  Aedeagus broad, somewhat square-ended, not bifid.  Parameres
very extensively fused, with the tips almost threadlike.

The Japanese form described by Tokunaga (1937) as C. nwbeculosns is

evidently not this species, but an unnamed one of the same group.
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3. riethi Kieffer
(Fig. 54, 4 ; Fig. 52, )
Culicoides ricthi Kiefter, 1014, Arch, Hydrobiol. Supp. 2, 237.
C., pullaius Kieffer, 1015, Arch, Hydrabiol. Supp. 2, 474.
C. ecrassiforeeps Kieffer, 1024, Bull. S0, Maoscelle, 29, 15.
? C. cordatns Kieffer, 1021, Arch. Inst. Past. Afr. Nord,, 1, 114.

Tergite with processes much shorter than in €. wubeculosus and rather
widely divergent, portion of tergite between them forming a shallow V. Coxite
not much widened at base, ventral root not very thick.  Style distinetly bent,
the bare terminal portion long.  Aedeagus with two long points, its sides more
or less membranous.  Parameres less extensively fused than in €. wnbeculosus,
tips not threadlike.

Fia, 54.—Hvpopygia of Cuficordes, ventral view : a, swbeenlosus ; b, riethi } ¢, puncticollis. Para-
meres shown separately, also aedeagus of #ietds,

C. puncticollis Becker
(Fig. 54, ¢; fig. 52, e-g)
C. pulicaris var. algecivensis Strobl., 1900, Wien. Ent. Leit. 19, 170.
C. puncticeliis Becker, 1902, Mith. Zool. Mus. Berlin, 2, 2, 75.
£ ﬁur_l;};rs;.':” Kiefier, 1018, Ann. Mus, Nat. Hungr., 10, 47-
C. algecivensis, Kieffer 1919, Ann. Mus, Nat. Hung., 17, 39.
C. donatieni Kiefier, Arch. Inst. Past. Afr. Nord., 2, 504.
C. seiniphes Kaeffer, 1924, Bull, S50c. Ent. Egvpte, 8, 261,
¢ O Mavdbarsis Vimmer, 1932, Shornik, 8, 144.
PO paerad Vimmer, 1932, Shornik, 8, 144.
? C. diprnctates Vimmer, 1932, Sbornik, 8, 144,
PO mnbecnfosns (Meigen) Medwedewa, 1g28.

Tergite intermediate in shape between that of . nubeculosus and C. ricthi

Other characters much as in O r#éethd 3 the small differences shown in the
figures may not be constant.
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This species is represented in the British Museum by a series of specimens
from Madeira (Wollaston), Macedonia (C, M. Wenvon), the Dardanelles (4. 0.
Fraser’, and Baghdad (P, J. Barrawd, f. . M. Bovd). All are females with
the exception of one male from Baghdad (here figured), but all are so similar
that they must almost certainly belong to the same species.  All were hitherto
determined as O, wwbeendosus Mg., but as shown by the hypopyvgium this
determination was certainly incorrect ; 1 believe the species 15 correctly named
as above,

The small projections on the front (one above the base of each antenna
noticed by Kieffer when deseribing C. donatieni are normally to be seen in all
three species of this group.

The few specimens mounted for examination of the spermatheca show that
variation exists in the form of this Organ, cven among ::prrilm'm-:. from the same
locality ; one of two Madeiran specimens mounted has a peculiar bent sperma-
theea such as Root and Hoffman have figured as the normal form in the
American €. varipennis Coq., a fact which is of interest in view of the fact
that these authors record an abnormal spermatheca of C. varipesnis resembling
that of C. wiethi. €. varipennis is evidently closely related to C. puncticollis ;
a male from [llinois in the British Museum has a hypopygium almost identical
with that of the European species (the parameres lacking the hair-like tips
shown in Root's figure), but the two seem to be rather well distinguished by
wing-markings.

C. salinarius Kieffer
(Fig. 55, &, &)
Crlicordes salfinarins Kiefier, 1914, Arch, H!.'ilrnha'u]., Supp. 2, 230,
C. halobins Kieffer, 1914, Arch. Hydrobiol,, Supp. 2, 237.
£ O meinerti Keififer, 1915, Ent. Medd. 10, 284,
O peenetatidorsion Kicfter, 1924, Bull. Soc. Hist. Nat. Moselle, 30, 17.
Culicoides erassiforceps Goetghebuer (nee Kieffer), 1935, Encyel, Ent. Dipt., 8, 4.

Tergite with apico-lateral processes long and slightly divergent, median
notch deep (but rather variable).  Sternite with wide and deep emargination,
membrane covered with spicules.  Coxite with ventral root very short. Styvle
nearly straight, shghtly t‘l!];lrgt"d at tip. Parameres rather slender at base,
swollen for some distance beyond the bend, then gradually narrowed, nearly
the distal half slender, tip bent but not hair-like.

I am indebted to Professor Thienemann for material from the original
series of O, safinarins and C. punctatidorsien, and find the two to be identical ;
in describing C. salinarins (and also C. halobins) Kieffer overlooked the punctua-
tion of the thorax. The wing-markings are quite as in thé British specimen
here illustrated, and not as shown by Goetghebuer in Lindner’s * Die Fliegen I
Dir. Goetghebuer informs me that his figures were prepared from specimens
which were badly faded, the markings being difficult to make out this will
explain the discrepancies.

C. wmeinerti was described by Kieffer from specimens which had been
completely bleached through long immersion in preserving fluid, so that no
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comparison can be made with other species in regard to markings, A cotype
female which I have examined through the kindness of Mr. 50 L. Tuxen
has a single spermatheca shaped as in O salinarins, and 1 therefore include
C.oancinertd as a probable synonvm.  The fourth tarsal segment though some-
what shorter than the fifth is not obviously cordiform.

Fic, 55.—Hypopygin of Culrcoides, ventral view : a, maritines (Portsmouth) ; b, simudator (Kneb-
warth) ; o, errcwmseripins (Hayling L) d, o, safivarins (d, Dingwall ; e, Sassendorf, Germany,
paratype) 3§, odibilis (Letchworth); g, hy peripeanss (Wood Walton, two positions of paramercs
and acdeagus).

C. circumscriptus Kieff,
(Fig. 55, ¢; fig. 52, 7)

Culicoides covcrmseripts Kiefier, 1918, Ann. Mus, Nat, Hung., 16, 49.
€. madayanns Eoaefier, o0 ®, Ann, Muos, Nat, H ung,, 16, 073,
PO algarem Kietier, 1024, Bull. Soc. Hist, Nat, .".]-:m'lir,ju, 18,
PO osalicola Kiefier, 1024, Arch. Inst. Part. Alg., 2, 405.
C. saliceln var. gictidorsion Kiefler, 1923, Arch. Inst. Part. Alg., 2, jo0b.
. ednvrdsd Goetghebuer, 1921, Mem, Mus. Belg., 8, 177.
g Jrfﬂr:f_].-'u.r.r:r'm"r:m: Vimmer, 1932, Shormbk, B, 144.
O albonetats Vimmer, 1932, Shormk, 8, 144.
C. pueleher [prlseler) Géza Zilahi, 1934, Bull, Soc. Ent, Bulg., 8, 155,

The two males of this species which have been studied show no obvious
difference in the structure of the hyvpopvgium from C. safinarins, except that the
parameres are more abruptly narrowed near the middle®  This distinction may
not be constant, and [ have been unable to find any characters other than wing-
markings on which the two may be separated.  The breeding-places also being
similar, it may be that O, cirenmseriptus is a mere variety of O safinarins ; it
15 retained as distinet at present because the difference in markings seems

" The fipures piven by Tokunaga (19371, of Tapancse O gircumscripins show the parameres as in
£, safrmarins, but the wing-pattern as in our O circnmseriping.,
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Fairly sharply defined and because the pattern in C, circumseriptus shows little
variation as between specimens from Britain and from Palestine,

Goetghebuer's figure of € algarum suggests that this is merely a form of
C. cirenmseriptus in which the pale markings are more extensive than usual,
so that the wing appears pale with irregular dark bands.

C. odibilis Austen
(Fig. 55. 1)
Culicoides odibilis Austen, 1921, Bull. Ent. Res_, 12, 114.
C.osernnerfzi dwards, 1920, Trans Ent. Sec. London, 1926, 4ob,
Ceratopagon pictipennis Winnertz (wee Stacger), 1852, Linn. Ent., 6.

Tergite with processes long but very little divergent, median notch shallow.
Sternite with moderately large excavation, membrane bare. Coxite scarcely
widened at base, ventral root longer than in the other species of this group.
Styvle nearly straight, very little enlarged at tip. Aedeagus with distinet
antero-ventral margin.  Parameres bent near base, widened for some distance
beyond the bend, then slender, with almost hair-like recurved tip.

Austen’s type male of C edibiflis from Palestine agrees with British examples
in wings and hypopygium ; the slight difference in thoracic markings is
probably within the range of individual variation.

C. pictipennis Stacger
(Fig. 55, g, 4)

Ceradopogon pictipenniz Staeger, 1839, Nat. Tidsskr., 2, 593,
Ceratopogon arcwains Winnertz, 1852, Linn. Ent., 6, 39.
Crlicoides gultufaris Kieffer, 1918, Ann. Mus. Nat. Hung., 17, 45.

The hypopygium of this species shows only slight differences from that of
C. odibilis, the chief heing in the shape of the parameres,which are not obviously
widened bevond the bend and taper more evenly, the tips not being hair-like.
The ventral roots of the coxites are shorter,

C. maritimus Kieff.
(Fig. 55, a)

Crlicoides wmaritimes Kieffer, 1924, Bull. Soc. Hist. Nat, Moselle, 30, 10,

The hypopygium of the single specimen mounted differs from those of
C. pictipennis and odibilis chiefly in having the membrane between sternite
and aedeagus clothed with spicules ; in this and most other respects it resembles
O salinarins and eirenmscriptus, but the slender tips of the parameres are less
drawn out. Tergite with processes long, tapering, divergent.

C. simulator sp. n. (p. 40)
(Fig. 55, 8)

Tergite with the processes long and slender (more so than in C. edibilis or
€. eubitalis).  Sternite with membrane bare.  Coxite with ventral root short.
Style r::-.'w]}" straight, distinetly enlarged at tip.  Aedeagus with the distal part
long and parallel-sided but not narrow. Parameres long, with curled hair-
like tips.
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The hypopygium of the specimen figured is very much like that of €. odibifis,
O enbitalis and the American O, somndans Root and Hoffman, but there are small
differences which, taken in conjunction with the obwvious distinetion in wing-
markings, induce me to regard it as representing a distinet species. The name
simudans is in any case preoccupicd by €, sémalans Nimmer, 1432,

C. fascipennis Staey.
(Fig. 56, ¢, f)
Coratopogon fascipennis Staeger, 1830, Nat. Tidsskr., 2, 304.
P Cwdicotdes alfonotatns Faetfer, 1008, Ann. Muos. Nat. Hung., 16, 94.

Tergite with processes finger-like, separated by a broadly V-shaped notch,
Sternite with deep emargination, membrane rather densely covered with
spicules.  Coxite with ventral root very short.  Style slightly curved, with
about the basal half thickened, tip scarcely enlarged.  Aedeagus broad, with
well-marked anterior margin.  Parameres stout, tips bent almost at right
angles and tapering to a point.

Fio so.—Hypopygia of Calicolder, faseiponnis group, ventral view @ a-d, paltidicorniz (a, Winder-
mere ; by, Budapest, cotype ; ¢, Arran; d, S. Devon) ; o, f, fascipennds (e, Dingwall ; f, Germany
det, Winnertz) ; g, tentorins; hy odtains ? {Dartmouth),

The above diagnosis is drawn up from a German specimen in the British
Museum determined by Winnertz ; males from Dingwall differ slightly in the
form of the acdeagus and parameres (fig. 56, ¢) and have the processes of the
tergite shorter but still finger-like.  Stacger’s tyvpe is unfortunately lost, but
the Dingwall females agree better with the original deseription than do those
of the allied species C. pallidicornis ; 1 therefore use the name faseipesnis for
this species, which is well distinguished in the female sex by the hairy basal
cell.
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C. pallidicornis Kiefier
{Fig. 806, a-d
1'.'r.'-.l!-'-'.-'-.";-.'\- fallrdicornis Kieffer, 1919, Ann. Mus, Nat. Hung., 17, 46.
L. distietus Kaetter, 1916, Arch, Hydrobiol. Supp., 2, 402.
C. difewcns Kiefter, 1921, Bull. Soc, Hist, Nat. Mosclle, 29, 55.
L. subfascipennis Goetghebuer, in part (nee Kieffer),

Tergite with the processes broader than in €. faseipennis, more or less
triangular instead of finger-like, so that the whole distal margin of the tergite
tends to appear bifid,  Remaining parts much as in €. fasespenais, but parameres
somewhat narrower, especially towards the tips.

The specimens examined exhibit some variation in hypopygial structure,
though all are quite similar externally.  In a cotvpe of . pallidicornis in the
British Museum (fig. 36, 4) the parameres are definitely shorter than in six
British males (from different localities) of which mounts were made : some of
the latter agree with the cotype in the shape of the tergite (fig. 36, @, but one
or two show an approach to the form of C. fascipennis (fig. 36, ¢. If the
British form is distinet from C. paflidicorais it may be €. dilencies Kieff, A
specimen received from Dr. Goetghebuer as O swbfascipennis Kieff. was identical
with British examples ; 1 do not think this determination can be correct as
Kieffer described €. swbfascipennis from a female with striped thorax.

C. odiatus Austen
(Fig. g6, &)

Culficoides ediatvs Austen, 1921, Bull. Ent. Res., 12, 112
PO pallidicornis Kieffer var, druncoscuteliatus Géza Zilahi, 1934, Bull. Soc. Ent. Bulg. &, 155.

This was described from two females from Palestine, and no male has since
been obtained in that country. A single British male which 1 refer doubtfully
to this species has a hypopygium very much as in €. pallidicornis, but with
some differences which may be significant, the most notable of which is that
the style is swollen and hairy on much more than the basal half.

C. tentorius Austen
rll.lr!-:' .:(:ll .f.:
Cielicoides fentorins Austen, 1921, Bull, Ent. Res| 12, 1100

Hypopygium very like that of €. pallidicornis, but differing definitely in
the long, slender ventral root of the coxite, and in having the parameres more
abruptly narrowed at the tips. The structure is almost exactly like that
figured by Root and Hoffman for O brgnttatus Coq., except that the American
species 1s shown as having the sternal membrane much more densely spicular.

C. tentorins has been recorded only from Palestine.  Externally the male 1s
very similar to O, pallidicornis, having scantily haired wings as in that species,
with no hairs in the cubital fork.  The female seems rather well distinguished
from . pallidicornis by the more distinet white spots on the wing, and by the

paler (uniformly hight reddish-brown ) thorax,
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C. cubitalis sp. n. (p. 40)

(Fig. §7. ¢. d)
Eulicoddes swbfasciipennis var, analis, Kielfer, 1625, Faune de France, Ceratopogonimae, 81

Tergite with the processes rather thick but rather long and divergent,
margin of tergite between them nearly straight, with small median notch.
Sternite with the wsual wide emargination, membrane bare.  Coxite with
ventral root rather long, simple.  Style nearly straight, slightly enlarged at up.
Aedeagus broad, antero-ventral margin well defined. Parameres long, with
foot-shaped bases and hair-like curled tips.

In the form of the tergite and parameres and the bare sternal membrane
the hypopygium of this species differs widely from those of the C. faseipennis
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Fi, s5.—Hvpopvpia of Celiceddes, ventral view @ a, b, srwwcornean (a, Snailwell ; b, Brockenbiurst)

e, . ewditadis (¢, Lewchworth ; d, Arran); ¢, weplecins 2 (Belgium),

group, but it shows rather a close resemblance to C. odvbilis, a species to which
it bears little resemblance in coloration.  The American C, simndans Root and
Hoffman is also similar in hyvpopygial structure, and intermediate in wing-
markings between €. enbitalis and . odibilis.

Kieffer's description of analis agrees, so far as it goes, with our material,
but I do not think awxaflis can be a variety of swbfascipennis, the original
description of which indicates a very different insect with striped thorax.
The name awalis is preoccupied in Culicoides by C. analis Santos Abreu, 1921,

C. truncorum sp. n. (p. 41)
(Fig. 57, @, &)

Tergite broadly truncate apically, processes short and almost parallel,
median notch shght, Sternite with moderate emargination, membrane bare.
Coxite rather long and narrow ; ventral root foot-shaped, but the ** heel ™ not
very prominent.  Style somewhat curved at tip, which is not swollen,  Aedea-
gus with very slender arch and narrow apex, ventral surface not sclerotised.
Parameres long and slender, without sharp bend near base, the bent tips long
and slender and provided with several fine barbs.

The hypopygium of this species bears some resemblance to that of ¢
albicans, but 1s quite different from any specics ol the L. faserpennis group.
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C. vexans Stacger
(Fig. 58, f)
Coratopogon pexans Stacger, 1830, Nat, Tidsskr., 2, 503.
Palponyia pungens Kiefter, 1901, Bull. Soc. Nat. Hist. Metz, 21, 163,
Culicardes perpungens Kieffer, 1925, Faune de France, 11, 77.

Tergite rather variable in shape ; processes usually short, sometimes
moderately long ; distal margin of tergite rather deeply notched in middle,
sometimes with a pair of broadly rounded lobes developed between the apico-
lateral processes.  Sternite with shallow emargination, membrane bare.  Coxite
somewhat narrowed distally ; ventral root foot-shaped, with long * toe,” but
the ** heel ™ not very prominent. Aedeagus without definite antero-ventral

Fic, s8.—Hypopygia of Calicoddes, ventral view @ a, b, alddeans (a, Germany, det, Winnertz ; b, Man-
chester) ; e, pexans (¢, ¢, New Forest; d, Oxford ; 1, Wood Walton Fen) ; g, h, éranwicans (g,
Snailbeach 3 h, Northwood).

border, distal part narrow and often pale, a small projection on each side, not
always obvious. Parameres slender, sinuous, tips very thin, normally bare
but occasionally with one or two fine bharbs.

[ am indebted to Drs. 5. Andersen and 5. L. Tuxen for reporting upon the
hypopygium of Staeger’'s type 3 of €. vexans; they inform me that it agrees
completely with the figures here given, notably in regard to the form of the
parameres and ventral roots of coxites,
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. albicans Winn.
(Fig. 58, @, &)

Corafopogon albicans Winnertz, 1852, Linn, Ent., 6, 41,

Tergite with rather short apico-lateral processes ;. middle of posterior
margin less deeply notched than in €. 2evans and not distinetly bilobed, Sternite
with moderate emargination, membrane in the emargimation nearing a few
spicules,  Coxite much as in €. aexvans, aedeagus also rather similar.  Para-
meres slender, bent almost at right angles beyvond miaddle, the distal part with
3 to 5 barb-like branches.

The identity of this species is established by a male in the British Muscum
named by Winnertz himself.

Lundstrom and Goetghebuer have both attempted to distinguish €. oevaus
and . albicans by the presence or absence of hairs in the lumen of the second
radial cell, but 1 do not find this feature diagnostic,

C. brunnicans sp. n. (p. 43)
{Fig. 58, £, &)

Tergite much as in C. albicans, but rather broader.  Sternite with moderate
emargination, membrane bare.  Coxite shorter and broader than in €. vexans
or albicans, ventral root foot-shaped as in the other two species, but the ** heel ™
very much more prominent.  Style somewhat stouter.  Parameres stout nearly
to the tips, which are conspicuously S-shaped.

C. neglectus Winn. (?)
(Fig. 57, ¢)
(¥} Ceratopogon neglectus Winnertz, 1852, Linn. Ent., 6, 46,
Culicotides neglectns var, albohalferaties Goetghebuer, 1935, Bull. Soc. Ent. Belg., 95, 414,

Tergite with long, finger-like processes.  Sternite with membrane bare.
Coxite with short, simple ventral root. Style nearly straight, tip slightly
curved and not enlarged. Parameres angled near base, tips very slender and
strongly curved,

The above diagnosis and accompanying figure (fig. 57, ¢) have been pre-
pared from a male from Melle, Belgium, recorded by Goetghebuer in the above
reference and kindly lent me by him for examination. The hvpopyvgium is
extremnely similar to that of €. edrdifis, which is surprising considering the
dissimilarity of the insects in external appearance,

C. cunctans \Winn.
(Fig. 50, &, )
Ceratopogon cunctans, Winnertz 1852, Linn. Ent., 6, 42.

Tergite with the processes long, finger-like, parallel or nearly so, margin
of tergite between them straight and bearing a row of short hairs.  Sternite
apparently variable in shape, one or two of the four specimens mounted showing
a pair of pubescent lobes in the middle, these lobes not visible in the others
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(possibly folded inwards).  Coxite rather broad ; ventral root short or moder-
ately long, simple, not foot-shaped.  Style straight, tip not enlarged.  Aedeagus
small, somewhat truncate.  Parameres stout, tips curled but not much thinner
than the stem.

C. heliophilus Fdw.
(Fig. 5q, )
Crlicoides heliophilus Fdwards, 1921, Scot. Nat., 1921, 124,
P C. albihalter Kiefter, 1919, Ann. Mus, Nat. Hung., 17, 37.
PO witreipennis Austen, 1921, Bull. Ent. Res,, 12, 108,

Tergite with processes rather long, somewhat divergent, median notch
conspicuous.  Sternite with shallow excavation, membrane bare,  Coxite not
very stout, ventral root moderately long and slender, not foot-shaped. Aedea-
gus truncate at tip.  Parameres stout for two-thirds of their length, tips slender
and curved

Specimens from Scotland and Epping Forest are quite alike.

Fig. jo—Hypopygia of Crlicoides, ventral view : a, pumifes: b ¢, ewnctans (b, Letchworth
e, Dingwall) ; d, Aefiophifus (Epping).

Goetghebuer (in correspondence) thinks that C. afbifialter Kieff. may be
an carlier name for . Aelioplifies, but this cannot be established until males
have been obtained from Central and Southern Europe ; meanwhile, the name
heliophilus is retained bhecause it expresses the peculiar habits of this species.
In Austen's type of C. vitreipennis (which may well be the same as €. albihalter)
the hairs on the radial cells are pale like those on the rest of the wing ; this
may prove to be a specific difference from C. heliophifus.

C. pumilus Winn.
(Fig. 50, a)

Cerafopogon pownifus Winnertz, 1852, Linn, Ent,, 6, 46.

O, wrinntissimns Zetterstedt, 1855, Dipt, Scand., 12, 4800,

Crlicotdes nannifus Kieffer, 1919, Ann. Mus, Nat. Hung., 17, 38.

Tergite with processes rather short, nearly parallel ; margin of tergite
between them with slight median notch.  Sternite only slightly emarginate,
membrane bare.  Coxite short and broad, ventral root short.  5Styvle almost
straight, tip not enlarged.  Aedeagus consisting of the arch only.  Parameres

&

stout almost to the ups.
C. nanulus Kieft. is included as a synonym of C. J;'h.fr.!;H'f.'r.‘.' on the strength of

a female paratype in the British Museum,
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C. chiopterus Mg,
(Fig. 00, #)

Coratopogon chinpterus Meigen, 1830, Syst, Beschr,, 6, 263,
Coratopocon amecnns Winnertz, 1852, Linn, Ent, 6, 35.

4!
Culicotdes ehiopterns oot and Hoffman, 1037, Amer. . Hyg., 25, 150,

lergite roughly rectangular, with the posterior margin concave, the corners
somewhat prominent but not forming well-marked processes. Sternite with
a wide and deep central concavity, membrane bare.  Coxite rather long and
narrow, without specially dense pubescence on inner sidde, ventral root long and
slender.  Stvle rather short, enlarged and rounded at tip, but less so than in
. obsolvins. Acdeagus with distinet antero-ventral margim, pointed tip and
dorsal peg.  Parameres with long, slender, recurved tips.

Fic. bo.—Hypopygia of Culicoides, ventral view : o, obsefetns ;b edidoplerns [ o, impunefatng,

C. obsoletus Mg.
(Fig. 60, a)

{'r'r:;;‘r.l_;m.fm.r afsefefus Megen, 1815, syst. Beschr., 1, 70.

Ceratopogon varins Winnertz, 1852, Linn, Ent., 6, 33.

Ceratopogon sanenfsugns Coquillett, 1901, Proc. U.5. Nat. Mus,, 23, (o4,
Coratopogen veseensis Matsumura, 1915 (fesfe Tokunaga, 1037).
Crelicoddes saveniswens Malloch, 1915, Bull. Hineis Lab., 10, 301,
Cuwlicordes facteinervis Kieffer, 1919, Ann, Mus. Nat, Hung., 17, 47.
Crwelicordes clfavafns Kictter, 1924, Bull, Scoc. Hist. Nat. Maoselle, 9. sf:.
Cnficordes rivicoda Kiefter, 1924, Bull. Soc. Hist. Nat. Mosclle, 29, 56,
Cnlicotdes heferecerns Kieler, 1921, Bull, Scc, Hist. Xat. Moselle, 29, 37.
Crdivoiavs pegoding Kieffer, 1922, Ann, Soc. Sci. Brux., 41, 235.
Crlicoides concities Kiefler, 1923, Ann. Soc. Sci. Brux., 42. 71.

Caedicoddes obselefus Root and Hoffman, 14937, Amer. [ H}'f_{., 25 135.

Hypopvgium very distinctive, differing from all other Britsh species of the
genus in having no trace of apico-lateral processes on the tergite ; in the narrow,
slit-like median emargination of the sternite ; in the shape of the style, which
is as much enlarged at the tip as at the base ; and in the peeuliar shape of the
acdeagus.  Coxite short and broad, s ventral root long and narrow,  Para-
meres rather broad, the short pointed tips turned inwards.
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C. pulicaris I..
(Fig. 61, )
Culex pulicaris Linnacus, Svst, Nat. Ed. 10, 6o3.
Ceratopogon punctatus Meigen, 1804, Klass,, 1, 29.
{:m'l.rr'ru}:i'.r cinerelfns Kieffer, 1919, Ann, Mus, Nat, Hung., 17, 40.
Cuiteoides flavipluma Kieffer, Bull. Soc. Hist. Nat. Moselle, 30, 19.
13 ,"-'-'-’-'":"d'ﬂ'l'.f-.&' var. gveffaris Bielfer, Ann. Soc. Sci, Ij-'ru:{..qu, 270,

Tergite with the processes short, almost triangular, and shightly convergent,
distal margin straight or slightly concave. Sternite only slightly emarginate,
membrane bare,  Coxite with a conspicuous hump on inner side near base,
this hump bearing dense, short, stiff pubescence, ventral roots short. Style
curved, slightly enlarged at the rounded tip. Aedeagus without a definite
antero-ventral margin, sclerotisation being confined mainly to the arch. Para-
meres long, angled near base, with a small tuft of fine hairs at tip.

There appears to be no difference in structure of hypopygium between
Ctypical 7 €. pulicaris and the variety punctaties (ocellaris).

Fic, 61.—1 I_'rpn]:-}';_:iil of Culicoides, ventral view @ a, pulieariz @ b, e, falophifus (b, Carnarvonshire
c, Arran) ; d, deffa.

C. halophilus Kicffer
{Fig. 61, &, )
Culicoides halophiins Kieffer, 1924, Arch. Inst. Past., 2, 404.
Culicoides biclavatus Kieffer, 1924, Bull. Soc. Hist, Nat. Moselle, 30, 14.
Culicoides puficaris var. O, Edwards, 1926, Trans, Ent. Soc, London, 1928, 406,
Culicoides pulicaris var, edwardsi Goetghebuer, 1933, in Lindner's ©* Die Fliegen,” Heleidae, 46,
Culicordes pulicaris var. edwardsianus Goetghebuer, 1933, Bull. Soc. Ent. Belg., 73, 307.

Two specimens from different localities (Arran and Carnarvonshire) agree
in showing slight differences in hypopygial structure from specimens of €.
pulicaris examined : the processes of the tergite are longer, and the point of
the aedeagus is also longer.  These small differences may be significant when
comsidered in conjunction with the differences in wing-markings and in breeding
habits, the present form being apparently confined to saline or brackish-water
areas.

Sa far as may be judged from the descriptions Kieffer's names lalophiilus
and diclavaties both apply to this form ; as regards dalophilas Dr. Goetghebuer
has reached the same conclusion as | have done. Whether lalophiins was
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||i|t-|t:~1111| before or alter dfcfamadns 1oas al jrresend i|1||'m-:-'-.=~l|l|l' toe sav, hath
appearing  late in the year 1024 ; the former name s adopted as heing
MOre appropriae.

A SPUCIes Very |"|n:-u:~|f-.' related 1o € .nl':-'a."a"lul,-"'.-f..'.n'.r".-'r.-f s O wesestead? Austen, 1921,
of Palestine. This differs 1'|H.I.'|.F:\' from ¢ a{'n'-"rr-'j"'f:-'-‘-"ra'r.'l' i the maore :-|!.I!I'|=Ij'-'—
defined wing-markings, much as € J.f‘rm.rq'.'“r'r'u.-’ff:r cliffers Trom €. reetder 2 in hoth
cases the two mayv he northern and southern forms of the same species,

Culicoides delta sp. n. (p. 48).
i_|"i.5|_[. 6O, )

C. pulicaris var, D2, Edwards, 1920, Trans. Ent. Soc. London, 1920, 407.

The hypopygium of this species or variety is rather closely similar to that
of €. pulicaris.  In two of three specimens mounted there is one rather obvious
difference in that the processes of the tergite are much closer together, but in a
third specimen they are almost as wide apart as in the specimens of O, pulicaris
examined.  The tip of the aedeagus is longer and narrower.  However, in
spite of the lack of obvious differences in the hypopygia, I am inclined now to
regard this as a distinct species both from C. padicaris and from C. dmprenctatus,
the difference in wing-markings being supported by a slight difference in
density of macrotrichia on the wings.

I suggested i 1926 that this form might be Goetghebuer’s O dmpunctatus,
but specimens of the latter from Hockai, Belgian Ardennes (the type locality)
sent me by Dr. Goetghebuer, prove that his species is the one Lhad erroncously
determined as C. arenaties Winnertz (sce below).

C. impunctatus Goet.
{Fig. 6o, ¢)
Culicordes impunetains Goetghebuer, 1920, Mem, Mus, Belg. 8, 55.
Ceratopogon arcuatis Edwards (nee Winnertz), 1926, Trans Ent Soc. London, 300,

Hypopygium very similar to that of €. puficaris, notably in the shape of
the processes of the tergite, the presence of dense short pubescence on much
of the inner sides of the coxites, and the fine hairs at the tips of the parameres ;
differs from €. pulicaris in having the hump on the inner side of the coxite
less pronounced, and also in the broader aedeagus, and shorter parameres ; the
differences are indefinite and are not always so pronounced as shown in the
figures, but in spite of this I have no doubt of the distinctness of the species.

Since 191G this species has been determined in the British Museum collec-
tion as O, arewatus Winn,, but as shown fairly clearly by Winnertz's description
and fgure and confirmed by a paratvpe kindly lent from Bonn by Dr.
Keichensperger, Winnertz's arcuatus is the same as Stacger's pretipennis, the
tvpe of which I examined in Copenhagen in 1923, Belgian specimens sent by
Dr. Goetghebuer as arcuatus agree with Winnertz's and Staeger's types.

10
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This book was almost ready for publication when specimens were received
from Mr. . E. Collin of an apparently undescribed species of Culicoides.  In
the attempt to determine this species it was found that the names arewatis
Winnertz and dmpunetatus Goetghebuer had been misapplied in the British
Muscum collection, and further that two distinet species, both undescribed, had
been comfused in the wrongly named Museum series of * rmprnctarus.” The
requisite corrections in nomenclature have been made in the preceding text,
and one of the new species has been described as €, defta, sp. n. ; the other two
are described and figured below.

Culicoides grisescens sp. n.

A rather large species of the €. pudicaris group, agrecing with other
members of this group in having the wing-markings dark (though faint) on a
pale ground, and the second radial cell largely included in a pale area, but with
the eyes of the female narrowly separated.  Thorax more or less unmarked,
greyish.  Wings without a separate dark spot in cubital fork. Wing-length
about 2 mm.

FFic. G2.—Cnfreopdes grisescens sp. n. Wing of §.

Thorax dark grey, in most specimens uniformly so, but in a few examples
a wedge-shaped brown mark is present behind each humeral pit, the point of
the wedge directed forwards. Hair pale but not conspicuously so. Legs
dark ; tibiae and tarsi may be lighter than femora, but the hind tibia has no
pale ring at the base, in this respect resembling that of C. defta. Wings, when
seen by reflected light, with very hittle vellow tinge on the pale areas, a blackish
mark in middle of front margin, other dark markings grevish and usually
diffuse and ill-defined, in some specimens rather more restricted and definite ;
except that the markings are fainter the wing shows no very obvious difference
from that of . defta.

MaLE Hyprorvaium : Tergite of distinctive form ; processes of moderate
length and each bearing a terminal hair, distal margin between  processes
strongly convex and without median emargination (thus differing from all the
other Brinsh species),  Sternite with shallow excavation, membrane bare,
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Coxite longer than in pelicaris and without trace of enlargement on inner face,
short hairs less dense than in padicaris. Style not enlarged at np. Acdeagus
broad, antero-venteal margin distinet,  Parameres as n pulicaris with a few
fine hairs at up.

PerTH : Rannoch, vii. 17, 23 19 including type 30/ /. F. X King ). INVER-
NESS: Nethy Bridge, 15, viii. 13 (A7ng). Tulloch, Glen Spean, v 17, 83
(K. . Moerton), CROMARTY : Dingwall, vii. o0, 75 (Asmg. ARRAN:
Brodick, v. 19, 19 (& I Fdwards). CHESHIRE : Delamere, vii. 28, 2§

(H. Britten

Fia, 63 —Hypopvein of Cwlicosdes, ventral view s ab, griseseens (a, Bannoch ; b. Tulloch, tip of
|:|'|';;i||_- ,'1h-:| (RN | |_"il 2 :-,:!1 _;'];;-.rr,-.- fex, DWW .\|_:||,:1'i'|"|:’!|rtl:-.

This species is very similar to, and possibly only a form of, C. serdidellns
Zett, of Greenland, but the male of Zetterstedt's species being unknown it is
unsafe at present to assume the specific identity of the British and Greenland
forms. some females of O, sordidelfas in the British Museum from West
Greenland ( ezers) are somewhat larger than Scottish specimens and have the
pale areas of the wing reduced in size so that the wing appears grevish with
pale spots rather than the reverse.  On the other hand three females from
Obozerskava, south of Archangel (A, 22 Fraser) are in all respects similar to
those described above, so that the species probably has a wide distnibution in
northern countries.

Culicoides fagineus =p. .

A rather small species ot the O pudicaris group, agreeing with other members
of this group in having the cyes of the female in contact, the wings with dark
markings on a pale ground, and the second radial eell largely enclosed in a
pale arca. Wings without a separate dark spot i cabunal fork, as in €.
fmmpanctatios and similar species. Wing-length about 1-5 mm.

Thorax rather light brown or bufi-coloured (perhaps darker in older speci-
mens ;o most of those examined were rather freshly emerged . Hair all pale.
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Front of mesonotum with darker brown markings resembling in form those of
€. palicarvis and C, delta, but smaller ; a median triangle with its aApex pointing
backwards occupies the arca between the humeral pits but does not extend
nearly so far back as in the other two species ; joined to this triangle on each
side is a dark brown stripe which extends from the humeral pit to about the
middle of the mesonotum. Legs mainly brownish, but knees and tarsi paler ;
on the hind legs the extreme tip of femur and base and tip of tibia vellow,
Wings vellow by reflected light, especially in female ; markings uniformly dark
and sharply defined (much more so than in €. sumprnciatus), alike in the two
sexes and showing little variation from the arrangement depicted in Fig. 64 ; a

FiG. 3. —Cuifcoides fapinens sp.n. Wing of £, (Markings shown rather too faint.)

noteworthy feature is that the lower branch of the median fork is free from
darkening on its basal half (except for the spot at the base), whereas in C.
thtpienctats it is continuously darkened.  Hairs of membrane in female spread
over most of distal half of wing and on lower half of anal area, in male almost
confined to distal third, the cubital fork being almost or quite bare,

MALE HYPOPYGIUM : Tergite of distinctive form ; processes very short,
distal margin between processes convex but with a small rounded excavation
in middle (thus differing from pudicaris and similar species). Sternite with
shallow excavation, membrane bare. Coxite with short hairs on inner face as
in paelicaris, but with little or no trace of hump ; ventral root short. Style not
much enlarged at tip. Aedeagus broad, with tip narrowed, antero-ventral
margin well defined.  Parameres as in pulicaris with a few fine hairs at tip.

HaxTs : Bank, near Lyndhurst ; about 303 and 309 reared from very
moist and decaying debris taken from a large hollow in a beech-tree attacked by
fungus, vi. 1939 (/. £. Collin). From the same pabulum were reared numerous
specimens of . ebsoletns and of a variety (?) of €. pulicaris, and a few (.
trincorunt, as well as large numbers of four or five other species of Ceratopo-
conidae of the genera Foreipomvia and Dasvhelea, besides other Diptera.
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APPENDIX B
“GAD-FLIES
By the late Major K. E. Austen, D50

Although at the present day the words Oestrus, Dabeniies, and Asifns, used
AS Fenere dhistinet innr, are .'||1-]1|i1‘1| to three very dlistinet oS of I]H'.n', Ll -tlf_{ili;_:
to as many families, and differing widely in structure as well as in habits, in
classie !:im.t':-' 1|'Il"_'|.' Apypear 1o have Lien :-i:.'llull.}‘l'll:-i. -E'hHl 1*« liy say l|'|=1' ufrrr.:mn:ui-
Homer, fabanns of Varro, and asifes of Vergil was an insect, the attacks of
which terrified cattle and caused them to run wildly about, or as English
farmers sav, to " gad.”  According to Bradley (Murray’s * New Englsh
Dictionary,” Vol. IV, 19o1) the original sense of the substantive gad, which
is derived from the Old Norse gadd-r, is probably that of * spike,” the meaning
being similar to that of gead (from the Old English gdd ), —*" a rod or stick,
pointed at one end or fitted with a sharp spike and employed for driving cattle,
especially oxen used in ploughing ' ; then, figuratively, ** something that pricks
or wounds like a goad.”  The application of the term gad-flv to species of the
family Tabanidae, insccts with a sharp piercing proboscis, and well-known
pests of cattle, was therefore perfectly natural, and it was equally natural to
assume that these flies were responsible for the gadding of cattle, a phenomenon
which has been known from the time of Homer—ras pév 'alodos olorpos
edopunbleis Edaimaer, aipy €v elapury : * [the cattle] that the nimble gad-fly, rushing
upon them, drives about in spring-time " (Odyssey 22, joo). Bradley gives
the following quotations from the English poets: ** You shall see them toss
their tails and gad, As if the breeze had stung them " (Dryvden and Lee, 1678 :
Oedipus, 1); ' Like oxen maddened by the breeze's sting ™ (Pope, 1725:
Odyssey, XXII, 335).%

Nevertheless it is believed by certain authors that a confusion of ideas has
taken place here, that the old writers were mistaken in ascribing the gadding
of cattle to the bites of Tabanidae and the dread of their attacks entertained by
the animals, and that the real * gad-flies " in this sense are the warble-flies of
the genus Hyvpoderma Latr., which belongs to the family Qestridae and was
formerly included in the Linnean genus Oestrues. Thus Bracy Clark (1815,
p. 46, writing of ** The Oestrus bovis, or Gad-Fly "' which from his coloured
figures appears to be the true fHvpoderma bovis Degeer, savs: ** This act
|oviposition] appears to be attended with severe suffering or apprehension at
least, which makes the cattle run wild and furious and gad or stray from the
pastures 1 and hence the ancient epithet of Gad-fly,  When yvoked to the plough,
the attack of this fiv is attended with real danger, since they hecome perfectly
uncontrollable, and will often run directly forwards through the hedges, or
whatever obstructs their way. There 1s |'II'H‘|,"ilII:'[|. on this account, to many
ploughs, a contrivance immediately to set them at liberty. When the cattle

* Lady Fenn (15707, p. %) writes of Sabanes dorinws—* the Great Horse-flv "—"* These lies are
seen in summer o harrass catile, which are sometimes so molested by their stings that they go i,
agitate themselves, run down precipices, tear themselves against the stumps of trees" 1LY,
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are attacked by this fly it is easily known by the extreme terror and agitation
of the whole herd ; the unfortunate object of the attack runs bellowing from
among them to some distant part of the heath or the nearest water : the tail
from the severity of the pain is held with a tremulous motion st raight from the
body, and the head and neck stretehed out to the utmost © the rest from fear
usually follow to the water, or disperse to different parts of the field. And
such is the dread and apprehension in the cattle of this flv that [ have seen one
of them meet the herd when almaost driven home and turn them back, regardless
of the stones, sticks and noise of their drivers ; nor could they be stopped till
they reached their accustomed retreat in the water.”

Metaxa (1816) writing of ** Qestrus bovis L. : Asifus of the Romans : Asillo’,
makes the erroncous assertion that the females bore a hole with their ovi-
positor into the skin of their victims. It is also stated that the flies ““in
the warmest hours of the dav dart upon the backs of the oxen, making a
whistling noise the while. . . . The puncture made by this Oestrus 1s most
painful, and the oxen on simply hearing it at a distance take to flight.” For
a reference to, and translation from Metaxa's work, the present writer is
indebted to his friend, Mr. William North, M.A., of Sidney Sussex College,
Cambridge.*

It is true that the warble-flies (the larvae of two species of which, Hypoderma
liveatuwm Vill. and £, bovis Degeer are found in ** warbles " or sacs beneath
the skin of the backs of cattle, while those of a third British species, . diana
Brau. similarly infest red deer) are incapable of biting, and that the ovipositor
is unable to pierce the skin, the eggs being merely attached to the skin of the
victims,  Yet, although absclute proof is wanting, and must under the circum-
stances of the case be extremely ditheult to obtain, it is thought that the approach
of a flvpoderma is terrifving to cattle, while modern observation shows that
these animals, like horses, are indifferent to the attacks of Tabanidae. Thus
the author was informed by the late Lt.-Col. Yerbury that cart-bullocks in
Cevlon are in no way terrified by the attacks of horse-flies, and this statement
is corroborated by Lt.-Col. Bingham for cart-bullocks in Burma. In Germany
the author has seen horses in harness contentedly feeding from a nose-bag
though attacked by several large 7. bovinus, the bites of which, when the flies
were disturbed, caused great drops of blood to roll down the horses’ skins.
Bevond a kick with the hind foot or a swish with the tail the horses appeared
to take no notice of the flies, either when actually sucking blood or when fiving
round preparatory to settling.  According to Col. Bingham elephants in Burma,
though sorely pestered by horse-flies, which make them bleed in a moment,
are equally unconcerned. Only when a bite is inflicted on a particularly sensitive
spot will the elephant lift a hind foot, or give a swish with its tail,

= Compare also Moufet (1634, p. 62), referring to the Bot-fly under the name © dsifes ™ 0 % Tt docs
ned cling, nor suck Llood, but merely picrees by means of the sting i dis tanl, and in order (o attack
horses flies in pursuit of them for a very long distance. By instinet horses fear this fly and shudder at
its very touch, often striving with tail, fect and lips to drive away the bloodthirsty assailant.  There are
those whe hold that this fly does not pierce by means of a sting, but affixes dung to the hairs of the horse

biv mieans of s tail, from which troublesome nits are geperated.”  But he cotiously adds that it is better
1 TSV j_l.]:l;ii,'ljll,']lt O i aller o illi]rt’l:.l|a.||I.l]1'. H.O.



CGAD-FLIES ™ S

The follow i.:l:._[ letier, received i:'}.' the author many VOArs ago {resinn liis
friend Mr. Albert Piffard of Felden, Boxmoor, an excellent enmtomologist and
an accurate observer, may appropriately he |11'inlnl at this point.,

* My reasons for supposing that Oestridae terreify cattle, and that Tabanidae
do not, are founded upon the following casily observed facts.  Hacnatopota
quite commonly settles on horses in harness and sucks their blood, but even a
NCeryvoLEs harse 1-;.-[.:]nu'| ||L'|.‘||I1'It':-i atl all |'1':-li".l‘ Hll]!'hh the ﬁ_'n.' .'|1[:I1'I-'.:- I|'|:' |'rr|[". o
some very sensitive part, and even then | have never known of one becoming
panic struck. 1 have repeatedly noticed Padanns bromins on cows and killed
it full of blood, but never saw a cow .;li.upl.'t}.' alarm or irritation from its presence.
Now Tabanidae fly quite noisclessly * ; but Hvpoderina bovis, as 1 was told by
D, Capron, and Gastrophilus equi, as 1 know from hearing it, make an alarm-
ing sound a hittle like but much louder than that produced by Serex grgas (The
Great Tailed Wasp when on the wing. | have many times seen cattle maddened
by the gad-fly, and on one occasion 1 made a capture of an allied species under
somewhat similar circumstances. [ had noticed an old screw in a pasture
plunging and capering like a colt, and on approaching perceived a fly cireling
round him with a terrible buzzing : [ took it and it proved to be Gastrophilus
:‘ffﬁ'#l.

“ Manyv vears ago a French peasant girl, then nursemaid to my children,
used to amuse them and mystify the cowman by standing at the gate of the
meadow and causing the cows to rush about with their tails cocked. On my
inquiring how the little miracle was worked, she showed me that by making a
hissing sound scarcely audible to me a few paces off, she alarmed the cattle at,
I think, quite one hundred vards distance. This, at least, shows that the
sound is suthcient to cause the panic, and I have never seen the effect produced
by the bite of a Fabanus.

1 should imagine that the trick of hissing for the fly must be a very
ancient one, and that the passage in Isaiah, Chapter VII, verses 18, 19— And
it shall come to pass, in that day, that the Lord shall hiss for the flv that is in
the uttermost part of the rivers of Egypt, and for the bee that is in the land of
Assyria —refers 1o this.  Possibly the *flv " and ‘ bee ' alluded to may be
Hvpoderma bovis and Crastrophilus equi respectively 5 the latter, as vou know,
is not very unlike a bee”

Theobald (1904, pp. 127, 1309, writing of H. lneatiwm Vill., and £/, bovis
De G, says: " The flies, by frightening stock when on the wing, and on the
lookout for a host on which to deposit their eggs, frequently cause loss among
“in-calf ' cows by making them stampede about the fields, . . . They produce
a low audible hum, which causes the animals to stampede and seck shelter.”

Colonel Yerbury, who devoted himself for many vears to the colleetion and

® This is an error as regards the larger species such as Fadawws sudeticns and T bovinus, which
make a deep hum when on the wing,—E. . A,

t Mr. Piffard’s statements are confirmed by o Cheshire farmer, Mr. C. Alcock of Castle Hill,
Ringway. Mr. Alcock stated in conversation (July 1930) that eattle are not affected by the presence
of horse-flies, but that the noise of the warble-fly canses them to ** gad © 2 e further stated that e

I:I-.Li] sonetimes  samused  hameseli IJ_'. il!lli.l:llilll;_: Iiu' Il-lu!.-'. T n,|_|||-||'-]|:r amd  therelsw 1'.;||.|bi“t_1r

“ gadding . —F. W. Fdwards.
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study of Diptera, was inclined to believe that no particular fly is responsible
tor the gadding of the cattle, but that the animals, when worried by Simedizom
and Culicoides, get into a nervous state, and are readily driven into a panic by
a sound such as the hum of a wasp. It must be pointed out that if cattle are
really so alarmed by the cireling round of a Hypederma that they run wildly
round n this way, their behaviour can only be due to one of two reasons :
cither the hum of the Hypoderma must in itself be particularly terrifying to
cattle, or they must recognise the fly and instinctively associate it with the pain
and discomfort subsequently caused by the warbles on their backs.  The latter
hypothesis, however, is scarcely tenable, since cause and effect are not directly
consecutive.  In any case, further observations are desirable for the purpose
of clearing up this interesting question, and communications from readers of
this work who are able to throw any light upon the subject are cordially invited.
Possibly, in the end, it will be found that the gadding of cattle is not due to
flies at all, but is the result of an innate impulse of the cattle themselves, and
that the phenomenon is akin to the mad anties indulged in when approached,
or towards sundown, by the uncouth-looking South African antelopes known
as gnus (Cennochoetes).
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PLATE 3

Anopheles claviger  (Female)
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Lacmorhynchus richiwdin  (Female)
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Chrysops relicta (Female)
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