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The collections of Ceratopogonine midges made by us at Accra,
mostly between the years 1919 and 1922, contained very numerous
specimens of Forcipomyia ; indeed, certain species of this genus
(e:g., F. castanea, F. ingrami, and a species allied to F. chrysolopha)
were amongst the most abundant in the laboratory where the
majority of our specimens were obtained. The task of examining
so large a number of specimens has been no light one and for unavoid-
able reasons has only been completed recently, the results being
embodied in the following paper. In addition to our Accra collections
we have had at our disposal a small number of specimens from
other places in the Gold Coast and from Nigeria, and we have been
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privileged, thanks to the kindness of Dr. G. A. K. Marshall, to
examine a small collectior of Forcipomyia belonging to the Imperial
Bureau of Entomology. This collection, which is largely composed
of specimens taken by ourselves before we began our investigation,
contains specimens from various parts of East and West Africa,
and although not including any species not previously identified
in our own collections, extends in several cases the range of
distribution. .

The large number of specimens at our disposal has enabled us to
study in a few species the important question of the range of
variation, with results which are interesting although rather
disconcerting. We have found, for example, that such a character
as the presence of bands on the legs is liable to great variation, and
that colour markings are sometimes quite unreliable as specific
characters. In a long series of specimens of F. ingram: we have
found the general colouring to vary from very dark brown to quite
a pale, vellowish-brown ; in F. castanea the characteristic sepia-brown
band on the hind femora may vary considerably in size and depth
of colour, may be reduced to a mere spot, or may be entirely absent ;
and in F. inornatipennis the legs may be uniformly coloured, or may
show dark bands on the hind femora only, on the hind femora and
tibiae, or on both middle and hind legs. On the other hand, identical
colour markings may be no sure indication of specific identity, for from
a long series of specimens somewhat resembling F. chrysolopha, we
have separated males of three species with quite dissimilar genitalia
which we aré unable to distinguish by any other characters. Such
observations inevitably shake confidence in specific differentiations
based mainly or entirely on colour markings, and make it difficult
or impossible to estimate the value of descriptions, written perhaps
many years ago, at a time when morphological characters, especially
those of the genitalia, were either ignored or referred to but briefly.
In the present state of knowledge it appears impossible to tell whether
certain species of Forcipomyia are really different or differ only in
description, and no decision can be reached without a re-examination
of the type specimens.

In the descriptions of species which follow, we have given
a somewhat detailed account of F. castanea, because we have in our
possession abundant adult specimens of this species, both males and
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females, and also pupae, larvae, and eggs, and have curtailed so
far as possible the descriptions of the other species. The unit
frequently referred to in the text is 3-7u. All measurements were
made from specimens immersed in pure carbolic acid, and thus
restored to their natural size and not shrunken as they tend to be
when dry. The midges vary considerably in size, the ratios of the
measurements are therefore probably of greater value than the
actual measurements themselves.

The types and co-types of the new species described have been
deposited in the collection of the Liverpool School of Tropical
Medicine.

In some of our previous papers we have given keys for the
identification of the Gold Coast species of certain genera of Cerato-
pogoninae. In this paper we venture to go a step further and have
attempted a key for the identification of the African species of the
genus Forcipomyia. We have done this, because it is now known
that many Ceratopogonine midges are widely distributed in Africa
(e.g. Culicoides schultzer in East, South, and West Africa, and in
Egypt) and it is probable that, as time goes on, many more will be
found to extend over a large part of the Continent, including regions
with dissimilar climates. Some species, indeed, appear to have an
even more extensive range of distribution, and although it is certainly
artificial to make a limit of the shores of the Mediterranean, the Suez
Canal, and the Red Sea, it appears to us that no grouping would be
entirely satisfactory which did not include all known species (a
project at present impracticable), but that in the meantime a key to
the African species would be useful.

In drawing up our key we have used primarily the following
characters in order :—the presence or absence of scales, the relative
lengths of the first and second tarsal segments of the hind legs, the
presence or absence of pale coloured spots on the wings, the adornment
of the legs, and the form of the antenna of the females. They are all
characters readily seen with a hand-lens or low-power microscopic
objective, excepting the first, which we felt compelled to use as it
has been made a generic character by Kieffer and certainly appears
to separate off a somewhat compact group of species, which we
regret is not always easy to make out in dry specimens. We have
encountered great difficulties, to some of which we have already
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referred. Unfortunately, also, only one sex is known of many
species ; the genitalia of males (which furnish most valuable
differential characters) are often described imperfectly, as seen with
a hand lens ; there is often doubt as to whether descriptions are
adequate in the case of important characters (such as the presence
of scales) not easily determined at low magnifications; and with the
exception of the species described below and two others from Egypt
previously described by one of us, we have had no opportunity of
augmenting the published descriptions by reference to the insects
themselves. Our key, therefore, can only be regarded as tentative.
It almost certainly includes as different species several which are
actually identical.

GENUS FORCIPOMYIA (Megerlé, 1818) Kieffet, 1901

EXTERNAL MORPHOLOGY.

Apurts. Cuticle all over the body covered by minute upright
microtrichia. Head. Eyes usually bare ; but the cuticle between
the eyes and the bases of the antennae is covered by minute hairs,
and a very few similar hairs may be found occasionally between the
facets at the margin of the eyes ; no account is taken, however, of such
hairs in the descriptions of species which follow. Eyes usually
broadly contiguous above in both sexes, the facets separated by
a narrow line. Vertex and occiput, in both sexes, bearing numerous,
stout, forwardly-projecting hairs, and sometimes scales also.
Immediately in front of the anterior border of the eyes is a conical
thickening of the cuticle or callosity which is sometimes prominent.
Clypeus pronounced, especially in females, hairy.

Mouth-parts. Proboscis rather longer than the head in females,
shorter in males. - The component organs generally similar to
those of Culicoides (see F. castanea), mandibles armed with numerous
small teeth, maxillae with fewer, delicate, widely-spaced teeth.
Palpi in both sexes composed of five segments, bearing moderately
long and short hairs. Second, fourth, and fifth segments usually
about sub-equal, about twice as long as broad. The third segment
the largest, usually as long as the fourth and fifth together, inflated
about the middle or basally, in some species very greatly, and
containing a sub-spherical or oval sensory pit opening on the inner
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aspect, in which are a number of minute, modified, drumstick-like,
sensory hairs. In some species modified sensory hairs are present
also on the surface of the third segment on its inner aspect. The
fifth segment only slightly if at all expanded at its end. In the
males the palpi are usually more slender than in the females, and
the third segment inflated to a lesser degree and furnished with
a smaller sensory pit.

Amntennae. Composed of fifteen segments, not sculptured ; pilose
in the female, plumose in the male. In the female the first segment
small, bearing stout hairs which are directed anteriorly and are
sometimes pubescent. . Torus sub-spherical, bearing a few small
hairs. Third segment sub-spherical or oval, larger than the fourth,
with a posterior stalk of variable length. Segments four to ten usually
sub-spherical to oval, sometimes flask-shaped, becoming progressively
longer and narrower towards the tenth ; segments eleven to fifteen
sometimes forming an almost continuous series with the basal
segments, sometimes elongated, sub-cylindrical, an abrupt change of
shape taking place between the tenth and eleventh segments. The
combined length of segments 3 to 10 usually greater than that
of segments 11 to 15. The last segment is the longest and ends
in a blunt, often club-shaped, stylet. Hairs on the basal segments
short, about twice the length of the segments or less, arranged in
whorls of frequently about a dozen or more hairs. Hairs on the five
distal segments usually rather shorter, those arising posteriorly the
longest, forming a whorl, the rest scattered. All the flagellum
segments bear small, colourless spines ; the basal segments bear also
longer spines which are usually curved or geniculate, and may be
very stout and either pointed or blunt. In the male the first segment
devoid of hairs. Torus very large, shaped like a Dutch cheese
hollowed out in the middle anteriorly, without hairs. Third segment
sub-spherical, smaller than the fourth, from which it is separated by
a wide membranous interspace, with a rather long stalk. Segments
four to eleven from sub-spherical to irregularly ovate, broadly
united, gradually becoming narrower and more drawn out anteriorly
towards the eleventh ; segments twelve to fifteen elongated, sub-
cylindrical, sharply separated from one another, the twelfth usually
much the longest and shaped like the eleventh, but with the distal
end greatly extended, the relative lengths of the other three varying
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in different species. The last segment is broader than the others
and ends in a blunt, often club-shaped stylet. Large spines are
present on the basal, and smaller spines on all the segments of the
flagellum ; and on segments four to twelve are large whorls of hairs,
transverse on the basal segments but oblique on the more distal ones,
forming a plume which reaches nearly to the level of the end of the
antenna. The whorl on segment three is reduced; on segments
thirteen to fifteen are numerous shorter hairs, those at the bases of
segments thirteen and fourteen arranged as small whorls.

Thorax strongly arched, but not projecting anteriorly over the
head. ~Thoracic pits absent. Dorsum clothed with short hairs and
sometimes scales, and bearing laterally and posteriorly a few longer,
stouter hairs, some of which in some species form a curved row on
each side a little anterior to the scutellum. Dorsum often adorned
with three broad longitudinal stripes separated by narrow, paler-
coloured lines, the middle stripe deficient posteriorly, and the lateral
ones deficient anteriorly ; more laterally there is often an additional,
small, narrow, longitudinal stripe on each side. Scutellum a trans-
verse strip of chitin with a concave anterior and convex posterior
border ; bearing numerous bristles and hairs and sometimes scales.
Post-scutellum devoid of hairs.

Wings usually unadorned, but sometimes with one or more
pale spots. Surface of the wings entirely covered with minute
microtrichia which vary in size in different species to some extent,
but are smaller than those of A#richopogon; and more or less
densely clothed with larger, decumbent hairs or scales. The
decumbent hairs are more or less lanceolate and curved,
less straight and rigid-looking than in A#richopogon and not
tapering so regularly to sharp points; they are sometimes
sub-plumose.  The hairs are usually denser and darker on the
anterior part of the wing, but there is a small area in this region,
immediately distal to the end of the costa, which is bare. There
are no bare areas along the veins as in A#richopogon. The fringe on
the posterior border of the wing is long, composed of one or two
rows of long hairs between two rows of shorter, oblique hairs—the
hairs lanceolate, angled or curved, and sometimes pubescent or
even sub-plumose. The wing of the female is broad, in most species
broadest near the base, with a rounded tip and a well-formed anal
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angle ; that of the male is longer and narrower, and usually much
paler in colour. The costa reaches to about the middle of the wing.
The first and third veins are more or less fused basally, the first
~ radial cell being completely absent or reduced to a mere slit, visible
only with the aid of staining reagents. Distal radial cell well-
formed, generally triangular, but varying in size and shape in different
species. Radio-medial cross-vein oblique. The distance from
the cross-vein to the base of the fifth vein greater than the distance
from the cross-vein to the end of the costa. Fourth vein with a short
petiole, about the same length as the cross-vein ; rami long, more
or less obsolete proximally. Fifth vein forking near the level of the
end of the costa, either a little distal to it or a little proximal to it ;
anterior ramus continuing the line of the stem ; in most species both
rami reaching the margin of the wing at a level distal to that of the
end of the costa. Intercalary veins well-developed ; that between
the end of the costa and the tip of the wing Y-shaped.

Legs often adorned with darker bands or spots on the femora and
tibiae, and tarsal segments frequently infuscated ; somewhat densely
clothed with hairs which are sometimes very long, and in certain
species bearing also scales. Femora not greatly swollen, unarmed,
but occasionally bearing hastate spines. Tibiae not greatly swollen ;
occasionally bearing hastate spines. Fore tibiae armed at
the distal extremity with a stout spur, a patch of strong,
spine-like hairs, and an oblique transverse row of short, fine
bristles ; middle tibiae usually unarmed, but a few bristles in
a transverse row near the apex are highly developed and may
be of great length; hind tibiae with a stout spur and two trans-
verse rows of graded bristles apically which are similar to those of
Culicoides, but composed of more numerous elements. Tarsal
segments with apical bristles on the first four segments differentiated,
spine-like ; and a more or less complete longitudinal row, or rows, of
similar differentiated bristles on the three first segments. Fifth
tarsal segment unarmed. All the tarsal segments cylindrical ; the
first may be longer or shorter than the second or of equal length,
the third, fourth, and fifth progressively diminishing in length.
Claws equal, about half the length of the last tarsal segment, sharply
curved ; in the female simple, in the male usually with bifid ends,
and more delicate and more sharply curved than in the female.





































































































































































