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SYNOPSIS

A new supraspecific classification is proposed for the Simuliidae of the African Continent and
its associated islands, based on a wider study of world forms. Identification keys and diagnoses
are given for all supraspecific taxa recognized, and two new genera and six new subgenera are
erected: tribal taxa are defined on a world basis. Distribution is shown (with maps) for each
genus-group taxon occurring in the whole African area, and a brief summary of the bionomy is
included for each subgenus found in the Ethiopian and Malagasy Regions. Comparisons are
made between the genus-group taxa occurring in the African area and those in other zoogeo-
graphical regions and possible affinities discussed. A summary is given of the proposed classifica-
tion in which all known African species are placed, and an alphabetical index-catalogue of all
species-group names applying to the Ethiopian and Malagasy Regions is included, which shows
the status and whereabouts of all types.

INTRODUCTION

In the late 1940’s and early 1950’s onchocerciasis was found to be a much more
widespread and serious human filarial disease than had previously been thought, and
intensive entomological work on the known or potential Simuliid vectors of oncho-
cerciasis was begun in several parts of Africa. An initial difficulty experienced by
workers in the field was the lack of any comprehensive work by which the many
Simulium species found in tropical Africa could be readily identified, and it was to
remedy this that Freeman & de Meillon (1953) prepared their monograph on the
Simuliidae of the Ethiopian Region—which has remained, and will continue to be
for many years, the standard treatise on the species of this area, although (apart
from brief notes on larvae) it deals only with the adult and pupal stages. Crosskey
(1960) on the larvae to a large extent supplements Freeman & de Meillon for this
stage.

It was not germane to the main purpose of Freeman & de Meillon (1953) for them
to consider the detailed classification of Simuliidae on a world basis, nor would this
have been feasible at the time, since up to then no fully comprehensive works on
classification had appeared even for the much better known fauna of the Holarctic
Region ; since then, however, a large quantum of comprehensive taxonomic work
has been published from which a widely agreed world classification of the Simuliidae
is beginning to emerge, and it now seems timely to harmonize the classification of
African forms (particularly those from the Ethiopian Region) with that of other
zoogeographical regions. To do this, I have put forward in this paper a supra-
specific classification of the African Simuliidae that is based on a world review of the
family and is intended to carry the work of Freeman & de Meillon (1953) a stage
further ; in doing so I have thought it useful to embrace the fauna of Palaearctic
Africa and the islands most nearly associated with the African Continent, as well as
that of the Ethiopian and Malagasy Regions (the latter is treated as distinct from
the Ethiopian Region in accordance with current trends in zoogeography).

The approach is that of orthodox taxonomy using morphological characters from
the adult, pupal and larval stages (the egg is devoid of taxonomic features). Micro-
morphological characters of the giant chromosomes of the larval salivary glands,
which are supposed to have value in unmasking cryptic species, have been little
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investigated as yet for the fauna of Africa, and from work elsewhere on such cyto-
taxonomic characters there is no evidence to suggest that they can be of value above
the species level in the Simuliidae : similarly the completely phenetic approach of
numerical taxonomy has not been attempted in the present work, although the time
is approaching in Simuliid taxonomy when the computer might be used with advan-
tage. At present there is still much refinement of the supraspecific classification
that needs to be done by conventional means, and one of the main objects here has
been to consider the various segregates (or from another viewpoint, aggregates)
found in the fauna of the Ethiopian and Malagasy Regions and to equate them in
rank as species-groups or named genus-groups taxa with similar categories found in
other regions.

The fauna of the Ethiopian Region presents some unusual difficulties in the
satisfactory delimitation of segregates within Simulium Latreille, the preponderant
genus in the region, which I am convinced should be maintained in its old broad
sense with subdivision below the generic level, because of the occurrence of many
species in which one or another stage is aberrant (so that there is a lack of congruence
between adult and immature forms). This phenomenon occurs especially in the
curious phoretic forms which live as larvac and pupae in obligatory association with
crabs or mayflies, for in these the immature stages (presumably in adaptation to the
unique ecology) are often atypical in many characters, although the adults are
normal, but several free-living species also are unexpectedly disjunct between the
stages : as examples, Stmulium wellmann: has the immature stages normal for the
group to which it clearly belongs but has an exceptional male hypopygium with
multiple style spinules quite unlike that of its congeners, and Simaulium albivirgu-
latum has adults and pupae essentially similar to those of its obvious allies but has a
completely different and unique larval stage. Because of such incongruence
between the developmental stages it is not always easy to define subgenera or
species-groups in a way which is completely satisfactory for both sexes, pupae and
larvae, and some segregates are more easily recognized in one stage than another ;
but so far as possible the diagnoses given have been framed to cover all variants that
may occur in all stages of the included species. Subgenera are defined by combina-
tions of characters from all stages, but I have tended to attach greatest weight to
differences or resemblances among adults and to consider aggregates of species as
consubgeneric if no adult differences exist, for if completely equal weight is attached
to characters of all stages (as Davies, 1965 : 167, considers best for erection of black-
fly genera) it results in too much taxonomic value being attached to the occasional
aberrant larval feature (such as the short flat mouth-brush of Simulium copleyi or
unique hypostomium of S. berneri), to bizarre forms of pupal gill or to an aberrant
pupal abdominal onchotaxy (such as that of S. lumbwanum). Within subgenera,
however, there are species-groups that are best distinguished on features of the
immature stages, often the pupal gill.

Although this paper is concerned primarily with classification above the species
level, and not with the identity of species among themselves, it is necessary to allude
briefly to my treatment of the pupal forms as recognized by Freeman & de Meillon



6 R. W. CROSSKEY

(1953) because they are enumerated in the * Included taxa * section under each genus,
subgenus or species-group of Simulium as appropriate, and are listed in the summary
of the proposed classification. Freeman & de Meillon (op. cit.) when working out
the Ethiopian fauna were faced with the fact that almost identical or at least very
similar adults are often associated with pupae in which the form of the gills differs
conspicuously and rather constantly, and in order to express this in taxonomy
introduced the concept of the ‘ pupal form ’ (though there had been some previous
use of the term ‘ variety ' for forms with slight gill differences) : all forms were
treated as conspecific if the adults were not distinguishable, and the single species
regarded as polymorphic in the pupal stage. Workers in other regions had usually
treated wide differences in pupal gill as evidence that different species were involved,
even if the larvae and adults were not readily distinguishable, as for instance with
Simulium (Wilhelmia) equinum (L.) and S.(W.) salopiense Edwards. There is still
no means of ‘ proving * whether forms in the sense of Freeman & de Meillon (1953)
are pupal polymorphs within a species, or whether the differing pupae are those of
biologically distinct species, but since there are small consistent differences also in
associated larvae, and I suspect in adults if studied sufficiently, I think it preferable
to regard all the pupal forms tentatively as distinct species (at least until clear
evidence is forthcoming to show otherwise) : I therefore cite the names of all of
them in specific status wherever they occur in the paper, but have used the term
“Included Taxa’ (in preference to the more usual ‘ included species ’) to emphasize
the element of doubt about the status of some of the inclusions.

The following points should be noted about the geographical and bionomic
information given :

The distribution maps for the subgenera are based on known localities (shown by
circle or triangle symbols) for all included species derived from material seen and
published records ; the approximate limits of subgeneric distribution are shown by
a solid line. The maps show certain areas within the presumed range but for which
information is lacking : the main ones are indicated by question marks. For
Palaearctic subgenera that occur in Africa the distribution is only shown on the
maps for the Mediterranean area.

Although some species are very catholic in their choice of breeding site or in
female host preference there is a clear tendency for the constituent species of any
subgenus to have similar ecological requirements for the early stages and a similar
female host choice, and therefore for one subgenus to differ characteristically in
behaviour from another. A brief summary of the main features of the bionomy has
been given for each subgenus found in the Ethiopian and Malagasy Regions, but it
must be appreciated that these are generalizations for the subgeneric taxon as a
whole to which exceptions may occur in individual species.

The text-figures given illustrate the main characters found in the supraspecific
taxa recognized, and show the range of form occurring within a taxon when there is
considerable variability (as in the pupal gill). Some figures, especially of the pupal
gill, have for convenience been redrawn from Freeman & de Meillon (1953) or from
the same slides as were used by these authors.
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The genus-group name Hagenomyia Shewell used in the discussion of Tetisimulivm
Rubzov (p. 106) is a preoccupied homonym for which a replacement name will be
given in a later paper.

MATERIAL STUDIED

This paper is based primarily on a study of the Simuliidae in the collection of the
British Museum (Natural History), which is especially comprehensive for the fauna
of Africa. My own collections from Nigeria and Uganda, together with a large
amount of material sent to me by workers in Africa and associated islands during the
past ten years, has also been studied and will now be incorporated into the British
Museum collection. Material on loan has been seen from the South African Institute
for Medical Research, Johannesburg. Extra-limital material of New World and
Palaearctic forms, required for comparative purposes, has been received during
preparation of the paper from the United States National Museum, Washington and
from the Zoological Institute, Academy of Sciences, Leningrad, through the courtesy
of specialists named in the Acknowledgments, and is now in the BMNH collection.

TAXONOMIC CHARACTERS AND THEIR TERMS

Morphological features of value for supraspecific classification exist in the adult,
pupal and larval stages : there are no taxonomic characters on the egg.

Adult characters. Characters of the adult wing, legs, thorax and male hypopygium
with their terms are shown in Text-figs. 1-6, and the structures of the female
terminalia in Text-figs. 162 & 163. It will be noted that in order to give continuity
of usage with the monograph of Freeman & de Meillon (1953) the same terms have
been used for parts of the male hypopygium and female terminalia, although some
of this terminology is suspect to the morphological purist : it appears useful to
continue the usage of coxite and style for its simplicity in taxonomy. The main
basally bicornuted plate of the female sucking-apparatus is here termed the cibarium
in accordance with the usage of Wenk (1962) ; the area between the cornuae, termed
the pharyngeal bar by Freeman & de Meillon, may be simple and straight or smoothly
rounded (here characterized as ‘ unarmed’) or it may bear blunt or prominent
denticles. The groove separating the lower part of the mesothorax (katepisternum)
from the upper parts in both sexes has been found to be of major taxonomic value
and has been termed the mesepisternal sulcus. New taxonomic characters discovered
in the present work on the posterior surface of the adult head have necessitated the
use of the terms shown in Text-figs. 57-60 : the term posigenal lobe is adopted from
the morphological work of Wenk (1962), and the term postgenal membrane is intro-
duced for easy reference to the non-sclerotized area in the mid-line lying between
the postgenal lobes. _

Pupal characters. The paired branched or variously modified prothoracic organs
are physiologically gills, and the simple term gill is here used in preference to the
term respiratory organ used by Freeman & de Meillon (1953). Gill form provides a
useful character aggregating forms into species-groups, but the gills of forms that are
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clearly close relatives may assume widely differing and sometimes bizarre shapes,
and the gill form cannot normally be used as a major differential character between
genus-group segregates. The form of the terminal abdominal hooks or tubercles and
the form and degree of sclerotization of the abdominal cuticle provide some useful
characters ; and the presence or absence of transverse rows of backwardly-directed
irregular spiny processes situated anterodorsally on the dorsum of the last few
abdominal segments is often of major taxonomic importance (for brevity and
simplicity these have been termed spine-combs throughout the text : see Text-fig.
168). In addition to the spine-combs (if present) the pupal abdomen has a rather
constant arrangement of main hooks on the dorsum and venter for which the term
onchotaxy is here used : in general the onchotaxy has a fixed basic plan in each genus
which may or may not be supplemented by supernumerary small fine hooklets or
variously modified setae, the form and arrangement of which may be of taxonomic
value. Some island and phoretic forms show extraordinary aberrant departures
from the normal basic onchotaxy.

Cocoon characters. The discreteness of form, modifications of shape and closeness
of weave (for instance, presence or absence of fenestration) of the cocoon provide
important taxonomic characters which can be of use at species-group or superior
level. In some primitive forms the cocoon material forms almost a communal
matrix, but most often each pupa is invested individually in its own discrete cocoon
with definite shape : this is termed slipper-shaped if the cocoon is simple and lacks a
neck or collar connecting the two slides anteriorly (Text-figs. 164 & 166) and shoe-
shaped if the two sides of the cocoon are connected anteriorly by a raised neck or
collar (Text-figs. 165 & 167). Reduction of the cocoon to cover only the pupal
abdomen or to a mere few threads and a holdfast may occur, and provide a taxon-
omic feature for rare groups ; likewise, incorporation of inorganic matter in the
texture of the cocoon is associated with some taxa and not others. The presence of
a simple or divided anterodorsal median projection from the body of the cocoon is
sometimes a species-group character.

Larval characters. The morphology of the Simuliid larva and a detailed discussion
of the characters of taxonomic value was given in my earlier paper on the larvae of
Ethiopian black-flies (Crosskey, 1960). The terms used for larval characters are the
same as in the previous work and are shown on the accompanying Text-figs. 7-15.
The head pattern is described as negative when the spots themselves are pale with
dark infuscation around them (Text-figs. 232-234), and as positive when the spots
are dark (Text-figs. 235-240). The larval body shape and the cuticular ornamenta-
tion of variously modified setae (when present) provide useful characters at species-
group or genus-group level. In the hypostomium the rows of hypostomial setae
may either lie subparallel to the sides of the hypostomium (as Text-fig. 303) or they
may diverge from the hypostomial margins posteriorly (as Text-fig. 304) and this
character tends to divide certain groups of genus-group taxa from others. Particular
attention should be drawn to the comb-teeth of the mandible (Text-fig. 13) : these are
three in number and lie immediately basad of the main apical tooth ; their size
relative to each other and their degree of differentiation from the apical teeth or from
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the spinous comb that precedes them provide useful characters, since they differ
between taxa. In the mature larva of some forms the cervical sclerites are linked
by continuous (although sometimes weaker) sclerotization to the upper ends of the
postocciput (Text-fig. 20), but in the majority of forms they form small discretely
isolated platelets in the neck membrane (Text-figs. 14 & 21).

The shape of several morphological structures of the larva (such as the head
sclerites, hypostomium and postgenal cleft) alters during larval development, and
the number of several other structures increases (such as the number of cephalic fan
rays, antennal segments, cuticular setae, and hooks in the posterior circlet) : it must
be emphasized, therefore, that the larval characters cited in the keys and diagnoses
throughout the text are those of mature or almost fully developed larvae.

GEOGRAPIICAL DISTRIBUTION OF SIMULIIDAL IN AFRICA
AND ITS ISLANDS

The family Simuliidae is found throughout continental Africa wherever suitable
watercourses exist for the pre-imaginal stages. It is only absent completely from
areas of utter desert (most of the Sahara and Kalahari deserts). The family is known
from all but three of the African states : there are no records as yet from the arid
desert states of Libya, Spanish Sahara, and Mauritania. In the Arabian peninsula
Simuliidae occur in South Yemen Republic (near the Yemen border), but are
unknown from the Hadhramaut.

In the islands around Africa the distribution of Simuliidae is as follows : present
in the Canary Islands, Fernando Po, St. Helena, Madagascar, Comoro Islands, La
Réunion, Mauritius, Rodriguez and the Seychelles ; absent from Ascension Island,
Tristan da Cunha, Gough Island and Aldabra ; unknown from the Cape Verde
Islands, Principe, Sio Thomé, Annobon and Socotra (but none of these islands
surveyed for Simuliidae).

Simuliidae in North (Palaearctic) Africa reach a southern limit at about 30°N.
(in Morocco), and in Ethiopian Africa reach a northern limit at about 15°N., except
down the valley of the Nile where the Ethiopian fauna penetrates northwards to
about 25°N. ; but between these latitudes, which approximately delimit the desert,
Simuliidae are recorded from two central Saharan massifs (Tibesti and Tassili des
Ajjer).

The altitudinal range of Simuliid breeding in Africa is from sea-level to 14,700 ft.
and altitude in general is not a significant factor in determining distribution, which
appears to be governed primarily by geological considerations—for the geological
history has determined the geographical position and hydrological characteristics of
the river and stream systems that are suitable for development of the immature
stages. Thus, in the detailed picture of distribution, Simuliidae are found to be
present most evidently in areas where the Precambrian basement rocks of Ethiopian
Africa form the land surface and give rise to rocky-bedded rivers and streams ; in
other areas where marine incursions have overlaid the Precambrian basement with
sedimentary deposits of much later periods (usually Cretaceous and Tertiary) the
watercourses tend to be sandy or muddy and Simuliidae absent or less universally
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present. In the case of the islands black-flies are absent from those which are
devoid or almost devoid of running water (Ascension, Tristan da Cunha, Aldabra)
but are abundant—though very limited in number of species—in those which are
well-watered by numerous cascading streams (St. Helena, Seychelles, La Réunion).
(How the Simuliidae have reached such remote islands can only be conjectured but
it is notable that the forms that have done so almost all possess a large tooth basally
on the claws of the female, characteristic of ornithophilic species : carriage on birds
is the most plausible explanation, though we lack evidence that black-flies can survive
for more than a very brief period on avian hosts.)

CHARACTERISTICS AND AFFINITIES OF THE SIMULIID FAUNA OF THE
ETHIOPIAN AND MALAGASY REGIONS

The Simuliid fauna of North Africa and the Canary Islands is entirely typical for
the Palaearctic Region, and is therefore only very briefly considered further below,
but a more detailed review of the main zoogeographical features and possible
affinities of the Simuliidae of the Ethiopian and Malagasy Regions is given in order
to show how the fauna of these regions fits in the world picture (and to assist workers
in other areas to whom a digest of the principal characteristics of the African fauna
might be useful for comparative purposes).

All genus-group taxa and many of the speciesin North Africa are shared in common
with the Simuliid fauna of western Europe, and most with the Canary Island fauna
also : the best represented segregates are FEusimulium, Wilhelmia and Odagmia.
Only one species found in North Africa occurs also in the Ethiopian Region : this
is Simulium (Eusimulium) ruficorne with the widest distribution of any African
black-fly, occurring through North Africa (Morocco to Tunisia), in Egypt and
Middle East, the whole Ethiopian Region (including southern Arabia), and the
Malagasy Region including the Mascarene islands ; the Palaearctic and Ethiopian
distributions of ruficorne are interlinked by the occurrence of this species in the mid-
Sahara massifs of Tibesti and Tassili des Ajjer, and it is impossible to be certain
whether ruficorne is to be seen as a Palaearctic species that has spread throughout
the other regions or as an Ethiopian element that has penetrated into the southern
Palaearctic Region.

The Malagasy Region (including the Seychelles and Mascarene islands) has a very
limited Simuliid fauna in which the more primitive Prosimuliini are, so far as is
known, completely absent and in which three subgenera of Simulium s.l. are the
only genus-group taxa represented : of these Eusimulium is almost cosmopolitan,
Pomeroyellum is an Ethiopian segregate that has clearly reached Madagascar from
the African mainland, and the third (Xenosimulium sgen. n.) is endemic, but has
many characters in common with two of the subgeneric segregates in the Ethiopian
Region and may have derived also from forms that originated from Africa. One
species in Madagascar (starmuhlneri) has characters resembling some forms of
Morops from New Guinea, but convergence is presumed, and there is no evidence of
close affinity between the Malagasian fauna and that of the Oriento-Australasian
Regions : the endemic subgenus Xenosimulium sgen. n. shows many resemblances
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to Grenierella in South America, but again convergence seems likely, and balance of
evidence points to an African origin for the Malagasy fauna.

The most striking feature of the rich Simuliid fauna of the Ethiopian Region is its
endemicity : apart from ruficorne mentioned above, which occurs also in the
Palaearctic and Malagasy Regions, and with the possible exception of buckley: which
has been identified from Madagascar, there are no Ethiopian species that occur
outside the region, and almost all the subgeneric taxa are endemic (though often
with apparently related or parallel segregates in other regions). As with all other
regions except the Oriental Region (from which the Prosimuliini are absent on
present evidence) the fauna is an admixture of relatively primitive Prosimuliine
forms and of supposedly more advanced Simuliine forms, but in the Ethiopian Region
the Prosimuliine fauna is very impoverished and in number of species accounts for
only about 89, of the fauna (much less than in the Holarctic Regions, and less than
in South America—where, assuming that Gigantodax is included, about 149%, of
species-composition of the fauna is Prosimuliine) : the overwhelming majority of
Ethiopian forms, as elsewhere in the world tropics, belong to Simulium s.1.

The Prosimuliine forms in the Ethiopian Region (in the present work all placed in
the genus Prosimulium s.]. but in the past assigned to Cnephia) appear to be relict
remnants of a Prosimulium-like fauna that was once widespread throughout Africa,
or such is the impression given by the few and widely scattered loci from which these
few presumed primitive forms are yet known. The morphological characters of
Prosimulium in the southern tip of the Ethiopian Region are slightly more
“advanced’ than those of Prosimulium in Palaearctic Africa (in the sense that
spiniform costal macrotrichia are developed and the fork of Rs obliterated) but
geographically intermediate forms (known from Uganda and Rhodesia) are also
morphologically intermediate, and there is no real faunal break between Palaearctic
and Ethiopian Prosimulium ; there is no evidence to suggest that Ethiopian
Prosimuliine forms had a southern route of entry into Africa.

Throughout most of the Ethiopian Region the only genus present in the black-fly
fauna is Simulium in the wide sense, and over go%, of Ethiopian species belong in
the genus. In the present re-classification ten subgenera are recognized in the
Ethiopian Stmulium fauna, of which eight are endemic and confined to the region
(Pomeroyellum, Meilloniellum, Lewisellum sgen. n., Phoretomyia sgen. n., Anasolen,
Freemanellum sgen. n., Metomphalus and Edwardsellum), of which one occurs in the
Holarctic Regions as well as the Ethiopian (Byssodon), and of which one is cosmo-
politan or almost so (Eusimulium). It is of interest to note that the number of
subgenera in the Ethiopian Region here accepted as valid (10) conforms closely to
the numbers in the Nearctic and Palaearctic Simulium fauna : Stone (1965), for
the smaller fauna of North America, accepts nine subgenera, and Rubzov (1959—
1964)—though ranking them as full genera—recognizes eleven genus-group segre-
gates in Simulium sensu lato in the Palaearctic Region : thus there is close taxon-
omic balance in the categories which it is considered desirable to recognize as named
segregates of Simulium s.]. between the present reclassification for the Ethiopian
Region and the classifications already existing for the Holarctic area. The Stmulium
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fauna in the Oriental and Australasian Regions is much smaller than that in each of
the other regions, and four subgenera have been recognized for the Australasian
(Crosskey, 1967a) : there is no recent revisionary work on the Oriental fauna but
from a preliminary study on this region it appears that almost all described forms
are assignable to only three subgenera (Eustmulium, Gomphostilbia and Simulium
s. str.). No complete subgeneric classification has yet been worked out for the very
large Simulium fauna in South America (approximately 200 species : Vulcano,
1967).

A conspicuous feature of the world Simulium fauna is that different regions some-
times show segregates of forms that conform with each other in a large number of
characters but differ clearly in some others, the morphological similarity often being
accompanied by ecological preferences for a similar aquatic environment for the
immature stages. There is insufficient evidence to show whether the resemblances
are due to recent monophyletic relationship or whether convergence exists, perhaps
partly at least from adaptation to particular ecological niches, and it is best to regard
such pairs of closely similar yet slightly differing segregates as ‘ counterparts ’ in
the different zoogeographical regions—since no clear conclusion can be drawn as to
how the similarity arose. In the Ethiopian Region several of the endemic subgenera
recognized have ‘counterpart’ subgenera of the nature just described in other
regions, and to help towards a world picture of such resemblances the following list
summarizes the counterparts :

Endemic Ethiopian subgenus Counterpart subgenus
Pomeroyellum Rubzov Morops Enderlein (Australasian Region)
Psilopelmia Enderlein (Neotropical Region)
Anasolen Enderlein Grenierella Vargas & Diaz Najera (Neotropical Region)
Xenosimulium sgen. n. (Malagasy Region)
Freemanellum sgen. n. Grenierella Vargas & Diaz Najera (Neotropical Region)
Metomphalus Enderlein Wilhelmia Enderlein (Palaearctic Region)
Edwardsellum Enderlein Wilhelmia Enderlein (Palaearctic Region)

The resemblances and differences between these counterparts are detailed later in
the text under the treatment for each Ethiopian subgenus mentioned. There are
no counterpart subgenera in other regions to the Ethiopian subgenera that live in
phoretic association with crabs (Lewisellum sgen. n.) or nymphal mayflies (Phoreto-
myta sgen. n.) or to the subgenus Meilloniellum Rubzov, to which both the phoretic
subgenera are apparently closely related : the phenomenon of phoresy with river-
crabs occurs only in tropical Africa, and phoretic associations with mayflies (although
recorded from the Oriental Region and Soviet Asia) are almost unique to the
Ethiopian Region, making the Ethiopian Simulium fauna especially remarkable for
the evolution of such exceptional behaviour.

If it is assumed, as seems probable from their suites of characters, that Pomeroy-
ellum, Meilloniellum, Lewisellum and Phoretomyia are in general closely related to
Eustmulium, and that Metomphalus and Edwardsellum have close affinity with
Wilhelmia, it then follows that the overall affinities of the Ethiopian fauna of
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Stmulium s.1. lie mostly with the Holarctic Regions ; certainly none of these sub-
genera suggests any close relationship with the Neotropical fauna, with the exception
of some possible affinity between Pomeroyellum and Psilopelmia. The remaining
trio of subgenera, Anasolen, Freemanellum and the Malagasy Xenostmulium are
much more problematical since they have few if any features that strongly suggest
affinity with the Holarctic fauna ; on the other hand they have conspicuous
resemblances to some South American forms, and there may—though this must be
entirely conjectural—with this group of subgenera be a zoogeographical connection
between Ethiopian Africa and the Neotropical Region.

Finally, it may be helpful in this section to draw attention to some characters
which are either always present, or alternatively which never occur, in the Simuliidae
of the Ethiopian Region :—

3 head always holoptic (none dichoptic, as are a few Neotropical forms).
Antenna always 11-segmented.

Head always without postocular bulla.

Wing-vein Cuq never straight (cf. South American Gigantodax Enderlein).
Cocoon present, always covering at least the pupal abdomen.

Larvae always with cephalic fans.

Larval anal sclerite always present, X-shaped.

SIMULIIDAE Newman
SIMULIITES Newman, 1834, Ent. Mag. 2 : 387. Type-genus : Simulium Latreille, 1802.

A definition of the Simuliidae among the families of Diptera, and a more detailed
consideration with diagnoses of the subfamilies, will be given in a forthcoming paper
on the classification of world forms, but it may be bricfly mentioned here that—in
agreement with Smart (1945)—it is considered that only two subfamilies should be
recognized. The first is the Parasimuliinae, containing only the single remarkable
genus Parasimulium Malloch from western United States, and the other—the
Simuliinae—comprising all other known black-flies. The subfamily Gymnopaidinae,
which Rubzov (1956, 1959-1964) proposed and treated as distinct from the
Simuliinae for the Holarctic genera Gymmnopais Stone and Twinnia Stone &
Jamnback, does not seem to me to be sufficiently distinct from other simuliids to
justify subfamily rank, despite the remarkable larvae (in which all instars lack
cephalic fans and the abdomen has a Y-shaped in place of the normal X-shaped anal
sclerite) ; in fact, as Shewell (1958) points out, Twinnia is so close to Prosimulium
Roubaud in many of its characters that there is doubt as to whether separate generic
status is justified. Certainly Twinnia interconnects Gymnopais and Prosimulium,
and makes it impossible justifiably to separate the first two off as a distinct sub-
family : hence Gymmnopais and Twinnia are here regarded as forming part of the
tribe Prosimuliini (the more primitive one of the two tribes into which the subfamily
Simuliinae is here divided). Neither Gymnopais nor Twinnia occurs in Africa and
these genera are not considered further at this time.

Two tribes are here recognized in the Simuliinae, the Prosimuliini containing the











































































































































































































































































































































































































































































































































































