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The Canary Islands provide a difficulthabitat for Simuliidae because of the scarcity
of running water for the early stages, but the archipelago currently supportsa fauna
of six species (one other species formerly present is considered extinct). Breeding is
confined to three of the seven islands (Gomera, La Palma, Tenerife), but once
occurred also in Gran Canaria, an island that now lacks flowing streams. The
taxonomic and faunal conclusions are based on a study of all available specimens,
including material of early stages and reared adult flies collected by the author and
aided by cytological data from the larval polytene chromosomes of several species.
Twenty-one nominal species have at some time or another been reported from the
Canaries, but, following this revision, only seven are recognized in the fauna (most
past records being erroneous and based on misidentifications or false assumptions
of endemicity); full synonymies clarify the old records in relation to modern
nomenclature. All species belong to Simulium Latreille s.1., and keys are given to
them in adult, pupal and larval stages. Three species are endemic (two newly
described) and the other four common to the Palaearctic mainland. Some remarks
are included on simuliid colonization and extinction in the islands.

KEeyworbs: Simuliidae, blackflies, western Palaearctic, morphotaxonomy, cytology.

Introduction

This is the third and last paper in a series covering the Simuliidae of the mid-
Atlantic islands. It completes a taxonomic and faunal revision begun in the early 1960s
with the dual aim of placing the zoogeography of Macaronesian blackflies on a better
footing and, in the process, resolving some of the obvious confusion existing in the
nomenclature of the western Palaearctic fauna. Previous papers have dealt with the
Azores and Madeira (Crosskey, 1986, 1987).

The simuliid fauna of the Canary Islands, and its relationship to that of Euro-
Africa, has been in a very confused state. The literature, although not extensive, has
been tangled and neglected, with the usual result that species have been considered
endemic when they are not (and vice versa). The archipelago is type-locality of 13
nominal species and another 10 have at some time or another been recorded,
collectively giving the impression that the fauna is relatively rich by the usual insular
standards of blackfly zoogeography. However, this is merely spurious and artefactual,
a consequence of the lack of attention given to an area where—it must be
admitted — simuliids are inconsequential from the applied point of view (they are not
pests and there are no records of them biting man). A severe handicap has been the
absence of any material of the early stages to correlate with the old types and other
adult material, but this has now been resolved by specialized collections made in the
aquatic habitats. As a result a clear picture of the real instead of the false species
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spectrum has emerged. The fauna consists (or rather consisted, since one species at
least is extinct) of seven species. This paper describes this fauna taxonomically and
geographically and hopefully eliminates the confusing effects of past neglect.

The Canarianbackground for Simuliidae

The Canaries archipelago comprises seven islands lying in an irregular east—west
disposition (Fig. 1) off the north-west coast of Africa (at 27°44’-29°15' N and
1326'- 1753 W), of which the two easternmost islands are relatively low-lying and of
disputed geological origin (perhaps continental) and the five western islands volcanic
and mountainous. The climate is warm temperate, but the archipelago is a difficult
environment for running-water insects because of its scanty and erratically distributed
rainfall. The scarce water resources are now efficiently captured to satisfy human
demand (for agriculture, urbanization, tourism) and in Gran Canaria this has been
fatal for the fragile stream biotopes on which the lotic fauna depended for its survival
in reservoir habitats. On this island the alteration to the natural water regime, as a
result of diverting stream waters into man-made lakes and irrigation systems, has been
dramatic: permanently flowing streams declined in number from 285 to 20, and their
flow from 1050to 150litres/second, in the 40 years from 1933to 1973 (Afonso Pérez,
1980), and today there are none; consequently there are now believed to be no habitats
on the island that can support simuliids. Other western islands may also soon lose their
last running streams; bananas (for instance) are thirsty plants and already most of the
water in La Palma is diverted to fill the innumerable cisterns that supply the banana
fields.

Leaving aside Gran Canaria, the islands fall into two groups (each with three
islands) according to whether there are any flowing streams. The barren and desertic
eastern islands of Fuerteventura and Lanzarote (only 111km and 122km from the
African coast) and the small rugged but dry south-western island of Hierro have no
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Fic. 1. Outline map of Canary Islands, showing situations of those currently supporting a
simuliid fauna (names underlined) and positions (@) of type-localities of nominal species:
D, Dehesa de la Encarnacion (and Barranco de Morera); G, Guimar; L, Las Lagunetas;
0, Orotava; R, Barranco del Rio; T, Tafira (see Appendix for detail). (Note: simuliidsare
believed now extinctin Gran Canaria.)
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running water, and simuliids are absent from them. The others, viz. the north-westerly
island of La Palma and the mid-western Gomera and Tenerife, each have a few streams
and supporta small simuliid fauna.

On La Palma, Gomera and Tenerife, as also similarly in the now streamless Gran
Canaria, innumerable torrent beds begin high in the island interiors as deep ravines
and open out into wide gullies as they descend in a radiating fashion towards the
coasts. Nearly all these ravines and gullies (known as ‘barrancos’) are permanently dry
or carry water only very temporarily as the result of spates from local storms, but a very
few of them flow for short distances in their upper reaches and provide the only more or
less permanent natural water. Unlike the Azores and Madeira, no streams flow to the
sea anywhere in the Canaries, and all the barrancos are totally dry at the lower
cultivated elevationswhere they are crossed by the twisting coastal or pre-coastal roads
(giving the visitor the forceful impression that all the islands are completely waterless).

The short stretches of water in the few flowing inland barrancos (such as Barranco
del Rio and Barranco del Infiernoin Tenerife) are the natural blackfly breeding places.
The water is usually quite shallow, often not more than about 1m across, has little
vegetational substrate, and flows over solid bedrock, stones and fine gravel. Apart
from these flowing barranco beds, the only other blackfly habitat is provided by a little
flow in a few old open masonry conduits that are still in use to distribute water (almost
all of these have now fallen into disuse); during my prospections, larvae and pupae
were found, however, in shallow water running in the bottoms of such conduits at Los
Tilos in La Palma and near Chio and Adeje in Tenerife, attached to just-submerged
dead leaves, grasses, rootlets and pebbles. (It may be noted here that modern irrigation
methods do not provide simuliidswith a habitat because water is now delivered to the
storage cisterns and cultivated fields in closed pipes or conduits or in gushing open
channels that receive water only on an intermittent rota system that allows no
opportunity for a population to become established.)

Collectionsand past records

This paper is based on a study of 1658blackfly specimens from the Canary Islands
(Gomera, Gran Canaria, La Palma, Tenerife), of which 1073were collected personally
during visits to La Palma in April 1981 and Tenerife in April 1983. This material
includes larvae, pupae and adult flies (mainly reared) placed in the British Museum
(Natural History), and samples of larvae sent to the late Professor Klaus Rothfels for
chromosomal study in his laboratory at the University of Toronto; cytological findings
are taken into account here whenever there are appropriate data. The balance of the
material examined, 585 specimens, includes some (reared adults and larvae) collected
recently by Dr Marcos Baez of the University of La Laguna in Tenerife, but mainly
consists of several hundred old pinned adult flies assembled for study from various
museum collections (including all existing types of the 11 nominal species hitherto
described from the Canary Islands). Acronyms used in the text to show the
whereabouts of all the material are:

BMNH  British Museum (Natural History), London

MCN Museo de Ciencias Naturales, Santa Cruz de Tenerife
MNHN  Muséum National d’Histoire Naturelle, Paris

MNHU  Museum fur Naturkunde der Humboldt-Universitat, Berlin
ZMH Zoological Museum, Helsinki

The following notes relate to the lists of ‘material examined’ for each species:
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(a) pinned adult fliesin ZMH from the Finnish Expedition to the Canariesin 1931 (see
below) do not have capture dates on their labels, and these have been derived by
matching the localities on the specimensto correlated date information given by Stora
in the published list of the expedition’s Diptera (Frey, 1936); (b)a plus (+)sign has
been used to show that a reared adult specimen is accompanied by its pupal skin on the
same mount; (c)initials of specimen collectors are omitted (except for types of new
species).

Most of the old material derivesfrom a few expeditions to the Canary Islands made
between 1889 and 1931, and the following is a short resumé of previous work on the
Canarian Simuliidae:

(1) The first report of simuliids from the Canaries was by Bigot (1891), who listed
Simulium reptans L. in the Diptera that he identified from the voyage of Charles
Alluaud to the islands in 1889-1890. Bigot cited the provenance as “Station 57° in
“Gran Canaria”, a site for which the full data are obtainable from Alluaud (1891) as
Gran Canaria, environs de Tafira, alt. 375m, 10.i1.1890. The specimen on which this
record is based is neither in the likely Paris Museum depository (L. Matile, personal
communication) nor in Bigot’s own collection (London and Oxford) and must be
assumed lost. However, the identification was undoubtedly in error, as reptans is a
species of large rivers in northern and central Europe, and many species were
misidentified as reptans in Bigot’s time. 1 assume that the specimen belonged to S.
intermedium, because this was one of the common simuliids in Gran Canaria and is
superficially very like reptans.

(2) Roubaud (1906) described S. intermedium from a specimen in Becker’s
collection (MNHU), but misleadingly compared it with S. pusillum (a Fennoscandian
species) with the result that it was for long unrecognized that it is the species known
later as S. nitidifrons Edwards and widespread in western Europe (see later).

(3) Becker (1908) listed internzedium (from Guimar, Tenerife) in a major
monograph on Canarian Diptera, together with four other species. Simulium guimari
and S. annulipes (also from Tenerife) were newly described, of which the former is
endemic and the latter now for long considered identical with S. ruficorne (following
the synonymy first established by Bequaert, 1938). Also recorded were S. lineatum
Meigen and S. ornatum Meigen (with var. fasciatum Meigen), but these are
misidentifications (respectively of the S. pseudequinum later described by Séguy and of
S. liztermedium).

(4)Séguy (1921) worked out the biting Diptera collected during the expedition of P.
Lesne to Gran Canaria in 1902-1903,and reported five species from the island. Three
were newly described, S. canariense, S. pseudequinum and S. submorsitans, but earlier
revision has shown that the first two are non-endemic and their names synonymous
(Crosskey, 1981). The unique type-specimen of submorsitans is lost but the name is
undoubtedly a synonym of Becker’sguimnri (see later text), which Séguy ignored. The
records of the other two species, S. ornatum var. fascianan and S. obreptans Edwards,
are undoubtedly due to misidentification of intermedium.

(5) The most taxonomically troublesome of all publications on Canary Island
blackfliesis that of Santos Abreu (1922), which, except for my attempts since the early
1960s gradually to deal with it as preparation for the present work, has always been
ignored by specialists —despite its monographic size, inclusion of colour plates,
provision of a key (faultily constructed), description of five putatively new endemic
species from La Palma island, and recording of five non-endemic species and three
non-endemic varieties. The monograph dealt only with adult flies but was more
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seriously disadvantaged than earlier work because Santos Abreu (who had a summer
home near Santa Cruz in La Palma) worked in isolation and had little experience of
recognizing and describing simuliids (he gave specimen lengths in metres, for example).
For a long while the location of his specimens was unknown, but in the mid-1960s,
after various enquiries, 1was able to trace the material to the hands of Mr Elias Santos
Pinto, his grandson living in La Palma island, and thus have been able to study the
original type-material of the five new species he described after receiving it on loan
(1965). The material was then in its original box with data labels placed beneath each
series of specimens, but it has recently been arranged (between Dr Marcos Baez and Mr
Santos Pinto) that the type-specimens should be placed for permanent safekeeping in
the Museo de Ciencias Naturales in Santa Cruz de Tenerife and the original labels are
now attached, as appropriate, to the lectotypes and holotypes (three lectotypes are
designated later in this paper). Of the five names concerned, viz. H-nigra, insolita,
nigripes,pseudolatipes and velutina (feminine gender endings because Melusina Meigen
was the original generic placement), the first two are synonyms of S. intermedium
Roubaud and the other three are synonyms of one another — with S. velutinum Santos
Abreu standing as the one valid name among the five that Santos Abreu proposed (see
later text).

(6) In 1931 an expedition from the Helsinki Museum collected Diptera extensively
in the Canary lIslands, including a large number of adult simuliids. Ragnar Storé
reviewed earlier literature (listing a total of 17 species and one variety from the
archipelago) and identified seven species among the material collected by himself and
Richard Frey during the expedition (Frey, 1936: 38—39). No systematic study was
made, however, and Stora himself considered the simuliids as not reliably worked out.
The only new identification from the islands was that of Simulium angustitarse
Lundstrom, recorded with a query mark from Gran Canaria and Tenerife; in fact the
species concerned belongs to a different group and is the new species S. paraloutetense
described in this paper. Very nearly all the material from this expedition has been
studied for this paper.

(7) All the works noticed above were concerned only with adult flies, and early
stages were not collected in the Canaries until 1970, when a few larvae (ruficorne) were
obtained in Tenerife by H. Dunker and sent to me by Dr Jan Raastad (Zoological
Museum, Oslo). Since then, many larvae and pupae have been collected, and adult flies
reared, during personal collecting visits (1981 and 1983), and this has enabled the types
and other old adult flies in the various collections to be reliably correlated with
recognized species.

Nominal species described from the Canary Islands, and their type-locality data,
are summarized in the Appendix to this paper.

Keys to the Simuliidae of the Canary Islands

(u)Adult females
[Note. No reliable character has been found for distinguishing the females of S. tenerificum and
S. velutinum.)

1 Pleural membrane haired . .2
— Pleural membrane bare . .3

2 Thoracic dorsum ashy grey, with fine brown lines forniing a lyre-shaped inark. Frons
ashy grey, thickly pollinose. Fore tarsi narrow, hardly wider than an antenna.
Femora and tibiae dingy pale brown to brownish black; fore coxae blackish. Claws
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large and conspicuous, without basal tooth. Abdomen almost uniformly covered
with pale recumbent vestiture that conceals the ground colour. : . pseudequinum
- Thoracic dorsum black with a silvery white anterior pattern that shifts in appearance
with direction of the light. Frons shining brownish black, almost non-pollinose. Fore
tarsi distinctly dilated. Femora and tibiae clear yellow or orange yellow except for
dark tips; fore coxae yellow. Claws small and with a minute pointed basal tooth.
Abdomen not uniformly covered with vestiture, tergites 6-8 shining black and
preceding tergites dull brownish black . . intermedium

3 Antennae almost uniformly reddish orange (sometimes darkened to brownish on third
segment). Hind tibiae with sub-basal dark band dividing the pale colour and with
dark apices. Postnotum bare and claws with large basal tooth . . ruficorne

Antennae mainly brown or blackish brown, only reddish orange on first two segments.
Hind tibiae without sub-basaldark band. Without this combination of characters, if
postnotum bare then claw tooth very small . . 4

o

Femora and tibiae almost uniformly tawny brown, indistinctly darker at apices.
Postnotum bare. Mandibles toothed on both sides. Maxillae toothed equally on both
edges (11-12teeth each side) . : . paraloutetense

Femora and tibiae reddish yellow basally and with dark apices, colour difference
conspicuous. Postnotum with recumbent vestiture on lower half (sometimesin paired
sublateral patches). Mandibles toothed only on inner side. Maxillae more extensively
toothed on outer than inner edge (12-15 outer teeth, 7-9 inner teeth) . .5

5 Claws with very small and inconspicuous basal tooth (Fig. 16). Spermatheca with a dark
nipple-like extension at base of spermathecal duct (obvious even at low magnific-

ation) (Figs 19, 20) : . guimari
- Clawswith large and obvious tooth (Figs 10, 31). Spermatheca without a dark nipple-like
neck at base of spermathecal duct (Figs 8,32-34) . : tenerijicum, velutinum

(b)Adult males

1 Pleural membrane haired . .2
- Pleural membrane bare . .3

2 Wings with basal section of the radius bare. Scutumwith a pair of large silvery white spots
anterolaterally. Legs: fore coxae yellow, fore tibiae bright silver anteriorly, fore tarsi
conspicuously dilated, mid tibiae and basitarsi yellow basally, hind basitarsi
subfusiform in profile. Genitalia: styles as in Fig. 43 (large and easily seen in situ),
ventral plate as Fig. 39 . . intermedium

-- Wings with basal section of the radius haired. Scutum without such spots, greyish antero-
laterally but without spots. Legs: fore coxae brownish black, fore tibiae not bright
silver anteriorly, fore tarsi very slender (subequal in width to antenna), mid legs
entirely dark, hind basitarsi narrow and parallel-sided in profile. Genitalia: styles as
in Fig. 45 (very small and tapering and hardly visible in sizu), ventral plate as in
Fig. 41 . . pseudequinum

3 Postnotum with some recumbent vestiture on lower half. Antennae blackish brown. Legs
more or less uniformly brown to blackish. Genitalia: ventral plate with small sub-
triangular body and very large widely divergent basal arms (e.g., Figs2, 17, 26); styles
small and twisted (e.g., Fig. 42) . 4

- Postnotum bare. Antennae with at least first two segments reddish orange. Leg colour
varied. Genitalia: ventral plate broadly lamellate and with short parallel basal arms

(Figs 40, 56) . . 6
4 Ventral plate with median keel in plane view forming a long and narrow blade

(Fig. 17) : . guimari
- Ventral plate with median keel in plane view broadly subtriangular (Figs2-4,24-27) . 5
5 Styles with outer preapical margin drawn out into a definite prolongation (Figs 5-7,

arrowed) . . tenerijicum

- Styleswith outer preapical margin smoothly rounded (Figs 28-30) . . velutinum
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6 Legs variegated yellow and brownish black, mid and hind tibiae with sub-basal dark
band dividing the yellow basal colour. Scutum with a narrow black median vitta
widening posteriorly and sometimes showing a fine pale centre line, greyish sub-
laterally (best viewed from in front); vestiture silvery or silvery yellow laterally and
coppery or bronze on median vitta. Hind basitarsi parallel-sided in profiie, yellow on
about basal two-thirds. Genitalia: ventral plate with median keel and shaped as Fig.

40; styles truncately dilated apically (Fig. 44); one strong parameral spine: median
sclerite not forked apically . . ruficorne

— Legs almost uniformly dark tawny brown. tibiae without sub-basal bands. Scutum
without median dark vitta and with unicolorous golden vestiture. Hind basitarsi
slightly but distinctly fusiformin profile. Genitalia (Figs 54—60) : ventral plate without
median keel or apical lip; styles not dilated apically; several long parameral spines;
median sclerite forked apically : . paialoutetense

(c) Pupae
[Note. The pupa of S. paraloutetense is unknown.]
1 Gill formed by a pair of large thin-walled tubular basal arms anteriorly around the thorax

and six slender tubes with wrinkled bases projecting forwards (Fig. 36). Cocoon with
an anteroventral collar, shoe-shaped . . pseudequinum

— Gill without such configuration. Cocoon without an anteroventral collar, slipper-shaped 2

2 Gill with eight filaments (arising in four pairs, Fig. 38). Cocoon loosely woven and finely

perforated (especially anteriorly) . . intermedium
— Gill with four filaments or tubular branches. Cocoon not or hardly at all perforated
(although threads sometimes distinctly spaced) . .3

3 Gill branches stout and tubular, projecting upwards and forwards, middle two branches
typlcally splayed wide apart and arising from acommon stem of variable length (Fig.
. ruficorne
- Gill branches filamentous, directed forwards and lying nearly in the same vertical plane
(Figs 11-14,21-23, 35). : .4

4 Cocoon without anterior corners, in profile conspicuously retracted anteroventrally
(Figs 48, 51), anterior margin forming a short broad hood. Gill short and filaments
widely diverging basally, filament 2 not longer than the others (Figs 21,23).
Abdomen with dorsal spine-combs on segments 7 and 8 (those on 7 very sparse)

guimari

— Cocoon with anterior corners, in profile not retracted anteroventrally. Gill very long and
filaments not or less widely divergent basally, filament 2 extremely attenuate and
clearly longer than other filaments (Fig. 11). Abdomen with dorsal spine-combs on
segment6aswellas7and 8 . .5

5 Cocoon without trade of anteromedian projection, margin evenly concave seen from
above and at most faintly concave in profile (Figs47, 50). Thorax and head plate with
numerous (but inconspicuous) microtubercles. Gill filaments spreading and upper-
most filament markedly angled near base asin Fig. 35 . . velutinum

- Cocoon with asmall lip-like median projection, anterior margin seen from above sinuous
and seen in profile conspicuously concave on upper part (Figs 46,49). Thorax and
head plate without trace of microtubercles. Gill filaments weakly divergent basally or
forming a close fascicle (varying in configuration and basal stalk proportions: Figs
13-14). . tenerificum

(d) Larvae
[Note. The larva of S. paralouterense is unknown. No reliable characters have been found for
distinguishing the larvae of S. guimari and S. velurinum.]

1 Abdomen with ventral papillae (paired subconical protuberances on the ventral surface
in front of posterior circlet) . 2
— Abdomen without ventral papillae (or at most a trace of swelling in this position in some
specimens of intermedium) . .3
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2 Cephalic apotome with clearly defined anterolateral spots, these as intensely pigmented
as the other spots; anteromedian and posteromedian groups of spots clearly
separated from one another . . guimuri, velutinum
- Cephalicapotome without anterolateral spots, or if thesejust detectable then very weakly
pigmented and much paler than other spots; anteromedian and posteromedian spots
usually not clearly separated and often merged so as to form a long median dark line
. rufcorne

3 Postgenal cleft of head capsule virtually absent, represented only by a wide and shallow
concavity of the cranial margin (Fig.9) . : tenerificum
- Postgenal cleft large and deep, extending forwards half-way or more towards the base of
the hypostomium . .4

4 Caphalicapotome with head spots poorly marked and the anteromedian spots absent or
almost so. Postgenal cleft reaching forwards about half-way towards the hypo-
stomium, its sides subparallel and anterior margin rounded. Body more or less
uniformly pale grey. Pharate pupal gill (‘gill-spot’) formed of slender coiled filaments

Co intermedium

— Cephalic apotome with clearly marked head spots, anteromedian spots present
(although usually paler than posteromedian spots). Postgenal cleft large and
subcordate, reaching more than half way towards hypostomium. Body not evenly
grey, either with uniform yellowish white colour or irregularly grey (if latter then end
of abdomen grey above and white below or segments with some greyish mottled
bands). Pharate pupal gill formed of large heavily wrinkled branches . pseudequinum

Simulium (Nevermannia)ruficorneMacquart
Simulium rufcorne Macquart, 1838:88 (84in reprint). HoLoTYpE &, Réunion (as ‘I’Ile Bourbon’)
(lost).
Simuliuni beckeri Roubaud, 1906: 520. LectoTYPE & (by designation of Crosskey, 1965: 666),
Algeria (MNHU) [examined].
Simulium annulipes Becker, 1908: 72. LectoTYPE € (by designation of Crosskey, 1965: 666),
Canary Islands (MNHU) [examined].
Enderlein, 1921a:200,1921b: 46, 1930:92 (Nevermannia,valid); Santos Abreu, 1922: 301,
333(Melusina, valid); Edwards, 1923; 650 (Simulium,presumed synonym of beckeri);Stora
in Frey, 1936: 38 (Simulium, valid); Bequaert, 1938: 132 (Simulium,first synonymy with
rufcorne); Rubtsov, 1940: 358 (Simulium (Nevermannia), valid); Smart, 1945: 513
(Simulium, synonym of ruficorne); Rubtsov, 1956: 488, 1962a: 360 (Eusimulium, valid);
Freeman & de Meillon, 1953: 96 (Simulium,synonym of ruficorne); Crosskey, 1965: 671,
1969: 117 (Simulium (Eusimulium),synonym of ruficorne).
Simulium divergens Pomeroy, 1922:460. HorotyrE &, Nigeria (BMNH) [examined].
Simulium diversipes Edwards, 1923: 333. HoLoTypE &, Rodriguez (BMNH) [examined].

Identiry. Thisis one of the most familiar simuliidsin Africa and circumjacent areas
and is the type-species of Nevermannia Enderlein. Material from Canary lIslands
conforms to the standard descriptions for the adult and pupal stages (Freeman & de
Meillon, 1953)and for the larval stage (Crosskey, 1960). Although there is variation in
pupal gill shape this is not clearly related to geographical area or habitat within the
wide Afrotropical and southern Palaearctic range (Crosskey & Biittiker, 1982); pupae
from the Canaries, however, rather consistently have the gill form shown in Fig. 37.
Larvae from the archipelago have the strong pointed hypostomial teeth and lateral
serrations like larvae from elsewhere (Crosskey, 1960, fig. 56), but the shape of the
postgenal cleftis rather variable (ranging from subquadrate to deeply thumb-like) and
the anterior and posterior groups of median head-spots vary greatly in the extent to
which they coalesce (not always forming the single median dark line that is typical of
ruficorne larvae).
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Cytology. Simulium ruficorne, in its currently understood morphospecific sense, has
an enormous geographical distribution (see below) and could prove to be a sibling
species complex. Recent study of larval cytology confirms (D. G. Bedo, personal
communication) that there is chromosomal polymorphism between ruficorne popul-
ations in the three areas so far investigated, viz. Canary Islands, Cape Verde Islands
and Ivory Coast. Each of these places has a distinct cytotype, but in the absence of
sympatry there is no evidence that these cytotypes represent different sibling species,
and the Canary Island populations are therefore considered conspecific with ruficorne
from elsewhere.

12 13 n

Figs 2-14. Simulium tenerificum sp. nov. 2—4, 3 genital ventral plate, plane view of three
specimens (but plate tilted towards end-on view in Fig. 4). 5-7, 3 genital style, different
views showing the prolongation (arrowed) of outer preapical margin. 8, spermatheca,
showing lack of nipple-like extension at base of duct (cf. Figs 19,20). 9, larval head
capsule, ventral, showing (arrowed) virtual absence of post-genal cleft. 10, @ claw,
showing large basal tooth (typical of aureum-group, cf. Fig. 16). 11, pupal gill, lateral
view, complete. 12— 14, pupal gill bases of three specimens, lateral view (13 an enlargement
of specimen in Fig. 11).
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Specimens studied cytologically from the Canaries consist of 73 larvae collected in
Tenerife, 37 from Barranco del Infierno and 36 frorn an aqueduct near Chio (see
Material examined). All proved chromosomally identical, suggesting that only one
cytotype occurs in the Canary Islands. (No specimens from Gomera, the only other
island still supporting a ruficorne population, have yet been obtained for chromosomal
investigation.)

Material examined. CANARY IsLaNDS: Gomera: 1 3, Hermigua, 12.viii. 1931 (Frey)
(ZMH); 2 pupae, east side of island, stream at San Sebastian, 29.iii.1978 (Baez)
(MCN). Gran Canaria: 1 ¢ (head lost), Orotava [lectotype of annulipes} (MNHU); 19Q,
Moya, 26.vii1. 1931 (Stord) (ZMH). La Palma: 1 3, 1 ¢, Los Llanos, 8.viii.1931 (Frey)
(ZMH). Tenerife: 19, Santa Cruz, vi-viii.1931 (Frey) (ZMH); 4 pupae, 16larvae, San
Juan, trickle E of Las Aguas, 23.xii.1970 (Dunker) (BMNH); 1 2 (+), Fasnia,
27.viii. 1974 (Baez) (MCN); 1 3 (+), 32 (+), aqueduct of Barranco de Cercado de
Andres, near San Andres, 9.xi.1980 (Baez) (BMNH & MCN); 2 3 (+), 53 pupae, 153
larvae, near Chio, aqueduct by road to Las Cafiadas, 800m, 7.iv.1983 (Crosskey)
(BMNH);53 (+),5%(+), 18pupae, 113 larvae, near Adeje, aqueduct in Barranco del
Infierno, 400 m, 8.iv.1983 (Crosskey) (BMNH); 3 pupae, 3 larvae, Barranco del
Infierno natural stream, 500 m, 8.iv.1983 (Crosskey) (BMNH); 3 3, 4 2, 3 pupae, 25
larvae, Barranco del Rio, 14 xii. 1985 (Armitage) (BMNH).

A wide range of adult, pupal and larval material has also been seen from North
Africa, Israel and Jordan, Arabian peninsula, tropical and southern Africa and the
Mascarene islands.

Distribution. Canary Islands: present in Gomera and Tenerife, and formerly in
Gran Canaria and La Palma (in which believed no longer to occur). Additional range:
widely distributed over the Afrotropical region (including Arabian peninsula, Cape
Verde Is, Mauritius, Réunion, Rodriguez) and south-western Palaearctic region
(including North Africa, Iberian peninsula and Middle East); absent from Azores,
Mediterranean islands, Seychelles.

Simulium (Nevermannia)paraloutetense sp.nov.
Description

Smal! species, wing length 2:8—3-1 mm.

Q. Head: reddish brown anteriorly and blackish brown on occiput, vestiture pale
silvery yellow except some long postoccipital and frontal hairs dark. Frons narrow and
with sides only slightly divergent towards vertex (Fig. 15), at narrowest point 0- 12 of
head width. Antennae reddish yellow on first two segments and brown on remainder.
Maxillary palps blackish brown, third segment with exceptionally large sensory vesicle
(about 0-6 of segment length and with large orifice (conspicuous even on pinned fly)),
last segment about 2-5S times as long as penultimate segment (slide-mounted palp,
appearing much less in dry-pinned paratype). Maxillae with 11-12 inner teeth and
11-12 outer teeth (toothed to an equal extent on both edges). Mandibles toothed
apically on both sides, about 25 inner teeth and eight to nine outer teeth. Cibarium
unarmed. Thorax :reddish brown on humeral corners and postero-laterally, brownish
black on scutum, mesepisterna and katepisternum. Vestiture uniformly very pale
yellow on scutum and scutellum; mesepimeral tufts yellowish white. Pleural mem-
branes, katepisternum and postnotum bare; metapleural postspiracular hair present
but extremely scanty (two minute hairs each side detected on pinned paratype). Legs:
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almost uniformly yellow brown, inconspicuously darker on tarsi and femoral and
tibial apices, hind basitarsi without pale band (legs probably uniformly dark brown in
fresh material : description from single available pinned paratype); femoral and tibial
vestiture yellowish white; fore tibiae without silvered anterior surface. Fore tarsi very
long and slender, first segment 8-6—8-8 times as long as maximum width and 2.1 times
as long as second segment. Calcipala and pedisulcus strongly developed. Claws small
and with a very small pointed or peg-like basal tooth (Fig. 52). Wings: basal section of
radial vein irregularly and closely haired; stem vein hair tufts brownish black.
Abdomen :reddish brown with sparse uniformly yellowish white vestiture; basal fringe
yellowish white. (Seventh sternite condition unknown.) Spermatheca spherical, with
clearly marked hexagonal pattern and trace of sclerotized raised rim at opening of
spermathecal duct. Genital fork normal, paraprocts and cerci unspecialized (latter
much shorter than their depth and subtriangular).

3. Generally similar to @ except for usual sexual differences. Head normal holoptic;
clypeal hair mainly golden, but some dark hairs intermixed (appearing uniformly dark
in some light directions) and long dark hairs on occiput. Scutum dark red-brown,
without pattern, evenly coated with whitish pollinosity (best seen when thorax viewed
from in front) and with uniformly golden vestiture (scutum partly discoloured and
greased in all type specimens but enough natural condition visible for reliable
description). Legs dark tawny brown with pale vestiture, tarsi black and apices of
femora and tibiae indefinitely darkened, hind basitarsi without pale basal band (in life
legs probably appearing uniformly dark brown or blackish); hind basitarsi slightly
enlarged subfusiform, about 4.75 times as long as its greatest width. Abdomen: velvety
black with large paired lateral patches of silvery grey pollinosity on second tergite, with
long erect pale yellow hair anterolaterally and short sparse recumbent golden hair
elsewhere; basal fringe yellowish white. Genitalia: coxites large and with fairly sparse
long hairing; styles much shorter than coxites, moderately broad but slightly tapering
and bluntly truncate from most points of view (Fig. 59), pointedly triangular from
lateroventral and inner aspects (Figs 58, 60), with one apical spinule; ventral plate
broadly lamellate (Fig. 56), without downcurved lip and lower surface therefore
almost straight in profile (Fig. 57), hind margin only very faintly sinuous and without
‘shoulders’, lower surface covered with long fine recumbent hair, basal arms very short
and parallel; median sclerite elongate and bifurcate apically (Fig. 55); parameral
spines strong, five long straight spines and one shorter inwardly directed subtriangular
spine on eachside (Fig. 54).

Pupa. Unknown.

Larva. Unknown.

Material examined. HOLOTYPE 3, CANARY ISLANDS : Gran Canaria, Las Lagunetas,
22.viii. 1931 (Frey) (ZMH).PARATYPES: two g, two @, same data asHOLOTYPE (BMNH;
ZMH).

Each specimen bears a Finnish Museum expedition printed number: pink labels
2566 (HOLOTYPE, pinned). <2558 and **2583” (ZMH and BMNH male paratypes,
pinned), “3638” (BMNH female paratype, on three slides); white label “3709” (ZMH
female paratype, pinned). (The ZMH male 72558 has lost the abdominal apex,
probably because Stord examined the genitalia, but no slide has been located; the
specimen has a written label “Simulium angustitarsis Lundst?”, probably in Stord’s
hand, and is with little doubt the male collected by Richard Frey at Las Lagunetas and
recorded from there under this name by Stord in Frey (1936:38).)
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Distribution. Canary Islands: formerly Gran Canaria island but almost certainly
now extinct there because of the lack of running water.

Remarks. Simulium paraloutetense, as the chosen name suggests, belongs to the
Simulium loutetense group defined in an earlier work and, with some uncertainty,
currently placed near the ruficorne and vernum species-groups in the subgenus
Nevermannia Enderlein (Crosskey, 1969, in pr-ess). Until now this group has been
known only from tropical Africa. and its finding in the Canaries is an interesting
extension of its known range from the Afrotropical to the Palaearctic region.

The new species shows the closest affinity to the nominotypical species, S.
loutetense Grenier & Ovazza, a localized inhabitant of cascading streams in the isolated
massifs of tropical Africa that has a six-filamented pupal gill and a cribriform cocoon.
Unfortunately it is never likely to be known whether the habitat and pupal stage of S.
paraloutetense were similar because the speciesis now almost certainly extinct. There is
no evidence that it occurs (or occurred) on any island except Gran Canaria, the
provenance of the old adult material (collected in 1931) from which paruloutetense is
here described; that island now has no running water, and it is therefore extremely
unlikely that paraloutetense will be found again.

Although the early stages are unknown, the adults of both sexes confirm the
relationship to loutetense very clearlyin such shared characters as the all-dark legs (not
even the usual creamy white hind basitarsal band), the equal extent of toothing on both
sides of the female maxilla, the unusually small size (for Nevermannia spp.) of the basal
tooth of the female claws, and (in the male genitalia) the multiple parameral spines,
lamellate form of ventral plate and apically forked median sclerite. The two species
differ by several characters, of which those cited in the following couplet are the most
readily seen :

Q: Femora and tibiae with pale or silvery yellow vestiture. Fore basitarsi extremely slender,
almost nine times as long as maximum width. Maxillary palp with sensory vesicle
(Lutz’s organ) exceptionally large (about 0.6 of segment length). Maxilla with 11-12
teeth on each edge. Mandibles with fully differentiated teeth on both edges. &: Hind
basitarsi distinctly dilated, about 4.75times as long as maximum width . paraloutetense

@: Femora and tibiae with dark coppery red or bronze vestiture. Fore basitarsi not
exceptionally slender, about six to seven times as long as maximum width. Maxillary
palp with sensory vesicle very small (about 0-20-0-25 of segment length). Maxilla
with 14-18teeth on each edge. Mandibles with fully differentiated teeth only on inner
edge, outer edge slightly ragged but not properly toothed. 3: Hind basitarsi hardly at
all dilated, about six times as long as maximum width . .loutetense

Simuiium (Eusimulium) velutinum Santos Abreu

Melusina velutina Santos Abreu, 1922: 326 (34). LEcTOTYPE & (by present designation), Canary
Islands (MCN) [examined].
Stord in Frey, 1936: 39 (Sinzuliuni); Smart, 1945: 515 (Simulium velutiana, incorrect
subsequent spelling); Crosskey, 1969: 66, 117 (Simulium (Eusimulium)).
Melusina pseudolatipes Santos Abreu, 1922: 317 (25) (as pseudo-latipes). HoLotype 3, Canary
Islands (MCN) [examined].
Storé in Frey, 1936: 39 (Simulium): Smart, 1945: 512 (Simulium); Crosskey, 1969: 66, 117
(Simulium (Eusimudium)).
Melusina nigripes Santos Abreu, 1922: 322 (30). LectoTyre 3 (by present designation), Canary
Islands (MCN) [examined].
Stora in Frey, 1936: 39 (Simulium);Smart, 1945: 509; Crosskey, 1969: 66, 117 (Simulium
(Eusimulium)).
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Eusimulium latinum Rubtsov, 1962b: 380 [ 1964 32]. LectoTypE [?3], Italy, by designation of
Rubtsov (1964: 34, as “Holotype”)(not located, see notes).

Eusimulium aureum Fries sibling “I"", Leonhardt 1985: 2053-2055, 2059 (chromosomal
characterization).

Eusimulium aureum Fries sibling “K”, Leonhardt, 1985: 2053-2055, 2059 (chromosomal
characterization).

[Eusimulium trabeatum (Enderlein): sensu Rubtsov, 1956: 520. Misidentification.]

Identiry. This taxon, under the name latinum, was first treated as a valid speciesin
the aureum group in the early 1960s (seelater) and was diagnosed mainly on the basis of
the male genitalia, which provided the most reliable criteria for identifying group
members at that time. Identification of latinum males was then, and has been since,
based on the shape of the ventral plate and styles of the genitalia, the former having a
small and broadly subtriangular body (as in Figs 24—-27) and the latter having a simple
outer outline shape without trace of a preapical projection or tooth (Figs 28-30).
Good drawings of the ventral plate shape have been given by Rivosecchi (1967), Jarry
(1973) and Beaucournu-Saguez (1975). Females were at first thought to be virtually
inseparable from those of other aureum group females, but Beaucournu-Saguez (1 976)
found that latinum females lack the curious sclerotized nipple-like extension of the
spermatheca, at the base of the spermathecal duct, that is usual in the aureum group;
my findings confirm the reliability of this female character and of the genitalic
characters that have been used for identifying latinum males. The spermathecal
character is specially useful for identifying latinum (now = velutinunt) females from
most areas, as the absence of the nipple-like extension can even be easily seen in
advanced pupae merely by probing out the spermatheca; in thelocal Canarian fauna,
however, the females cannot be reliably identified in the same way because the endemic
tenerificum similarly lacks the spermathecal ‘nipple’.

From the many studiesmade since 1963it is now fully confirmed that /azinum is the
commonest and most widely distributed species of the aureum group in the
Mediterranean area, as it has been reliably identified from Algeria (Rivosecchi, 1963),
France (Bernard, 1971; Jarry, 1973; Beaucournu-Saguez, 1977), mainland Italy,
Sardinia and Sicily (Rivosecchi, 1978), Morocco (Bailly-Choumara & Beaucournu-
Saguez, 1978), Rumania (Dinulescu, 1966), Spain (Beaucournu-Saguez, 1975), Tunisia
(Bailly-Choumara et al., 1971; Boumaiza & Clergue-Gazeau, 1986) and Yugoslavia
(Zivkovi¢, 1966).

My own findings, mainly based on personally collected material, show a much
wider distribution than this, and I have seen it from Britain, Ireland, Norway and the
Canary Islands, and from parts of the circum-Mediterranean area from which it has
not until now been reported (Balearic Islands, Greece, Crete, Libya). Furthermore, by
combining the morphological findings with larval polytene chromosome investig-
ations of Leonhardt (1985) it has been verified that her aureum group sibling ““I** is the
morphotaxonomic species [atinum, and that this species is very widespread in the
British Isles. Itis now clear that the species concerned is distributed throughout most of
the western Palaearctic region. It has been generally overlooked until very recently in
northern Europe and Britain because of the lack of critical studies needed to separate it
from the much commoner and better-known species S. (E.)angustipes Edwards or S.
(E.)aureum Friess. str. (i.e., siblings “E’“ and “F”* respectively of Leonhard, 1985).

Now that latinumis known to occur in the Canary Islands (La Palma) it is necessary
to reconsider its nomenclature. Study of the types of nigripes, pseudolatipes and
velutinum, all described simultaneously from La Palma island by Santos Abreu (1922),
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Fies 15-23. Simulium paraloutetense sp. nov. and S. guimari. 15, paraloutetense, Q head in
anterior view, showing narrow and parallel-sided frons. 16-23, guimari: 16, Q claw,
showing very small basal tooth compared to other aureum-group species (cf. 10); 17,3
genital ventral plate of lectotype, plane view; 18, larval head capsule, ventral, showing
(arrowed) well-formed quadrate postgenal cleft (typical of aureum-group); 19,20,
spermatheca, showing nipple-like extension (arrowed) at base of duct (typical of aureum-
group species); 21-23, pupal gill, lateral view, showing widely splayed filaments (21 an
enlargement of gill shown complete in Fig. 23, latter showing unusually short aureum-
group gill, cf. Fig. 11).

has shown no differences in the male and female terminalia (or any other attributes)
between the three nominal species, or between any one of these and (i) recently
collected aureurn group specimens from La Palma, (ii) /atinum material from Europe
and North Africa. All four names therefore clearly apply to the same species and
latinum is a synonym of velutinum. The synonymy of the four names, and selection of
velutinum as senior among the three simultaneously published Santos Abreu names,
have been formally established elsewhere in my checklist of world Simuliidae
(Crosskey, in press); that synopticwork could not provide explanatory detail or figures
and appropriate background information to the conclusions about synonymy is
therefore given here.
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The photomicrographs of male genital structures of the Santos Abreu specimensin
Figs 24-30 show clearly the conformity of the characters to mainland /atinum. Figs 24
and 25 illustrate the ventral plate of two velutinum paralectotypes, Fig. 26 the ventral
plate of a nigripes paralectotype and Fig. 27 the ventral plate of the pseudolatipes
holotype. For the styles, reference to Figs 28-30 shows the shape of the style in
(respectively) one of the velutinum paralectotypes, a nigripes paralectotype and the
pseudolatipes holotype. Styles and ventral plates from the same specimens have been
carefully examined, and in all instances found to agree with the correlated shapes of
these structures as found in latinum males. Paralectotype females of velutinum and
nigripes (pseuciolatipes was described only from the male holotype), and a recently
collected female from Los Tilos (La Palma) all conform to latinum in lacking the
spermathecal ‘nipple’.

A comprehensive description of the adult male and female, pupa and larva of S.
(E.) velutinum is given (as /atinum) by Rivosecchi (1978: 190-194). In the local
Canary Island fauna the male is distinguished from that of the other aureum group
species (gquimariand renerificum) by the combination of ventral plate and style shape
discussed above, and the pupa by the unmodified cocoon shape that is typical of the
aureum group (Figs47, 50) (in the other species the cocoon has a short median hood or
its corners cut away: Figs 46,48, arrowed). The female is not distinguishable from
tenerificum, but differs from guirnari in its fully developed claw teeth, and the larva is
not distinguishable from guimari but differs from renerificum in having ventral papillae
and a postgenal cleft (both these characters usual in the aureum group).

Typenotes. The types of the nominal speciesinvolvedin the synonymy of velutinum
have not until now been considered in the literature and the following notes are
intended to clarify some aspects of status, labelling, condition and whereabouts.
Lectotypes are designated for nigripes and velutinum :

(1) Melusina nigripes. Thisnominal specieswas described from an unstated number
of adult males and females collected at Dehesa de la Encarnacion in La Palmain 1918.
Five males and six females stood above the name label in Santos Abreu’s collection. A
male has been labelled and is here designated as lectotype; other specimens have been
labelled as paralectotypes. The lectotypeis slightly mouldy but complete except for loss
of the right flagellum and the last four segments of the fore tarsi; it carries Santos
Abreu’s  handwritten labels: “Palma.—Dehesa de la Encarnacion.—
Septiembre. —1918” and “Fam. Melusinidos Melusina nigripes E. Sant. 3. A female
paralectotype is identically labelled except for the sex symbol.

(2) Melusina pseudolatipes. This nominal species was described from one male
specimen (holotype) collected from Dehesa de la Encarnacion in La Palma in August
1918.The holotype has lost the left flagellum and all left legs from the trochanters and
is in slightly mouldy condition; it carries Santos Abreu’s handwritten labels:
“Palma.— Dehesa de la Encarnacion.—Agosto.— 1918” and ‘‘Farn. Melusinidos
Melusina pseudo-latipes. E. Sant. 3”.

(3) Melusina velutina. This nominal specieswas described from an unstated number
of adult males and females collected at Dehesa de la Encarnacion in La Palma in 1916.
Sixmales and three females stood above the name label in Santos Abreu’s collection. A
male has been labelled and is here designated as lectotype; other specimens have been
labelled as paralectotypes. The lectotype is structurally complete but the scutum is
greasy and the antennae have some mould; it carries Santos Abreu’s handwritten
labels: “Palma. — Dehesa de la Encarnacion.—Agosto.— 1916 and “Fam. Melusi-
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nidos. Melusina velutina. E. Sant. 3. A female paralectotype is identically labelled
except for the sex symbol. I gave the name ve/utinum firstreviser priority over nigripes
and pseudolatipes because: (i) the name velutinum (meaning ‘velvety’)has not been used
elsewhere in Simuliidae; (ii) the lectotype is complete; (iii) the name nigripes has been
used in Prosimulium; and (iv) the name pseudolatipes mistakenly suggests resemblance
or relationship to latipes Meigen.

(4) Eusimulium latinum. The muddled origins of the name latinum need to be briefly
considered for their bearing on the status, data and depository of the missing latinum
type. In the Simuliidae part of the Fauna of USSR (2nd edition), Rubtsov (1956:
520-521) described a species of the aureum group that had no connection with the
Russian fauna but was based on specimens (male, female, pupa, larva) from two sitesin
Italy, viz. Amalfi near Naples and an unnamed stream 20 km north-east of Rome; he
identified the species as Eusimulium trabeatum (Enderlein, 1921). When he came to
examine Enderlein types he found that this identification was mistaken, and so later
proposed the name latinum in his Palaearctic monograph (Rubtsov, 1962b: 380) in
place of the previously misidentified trabeatum; in effect he was describing a new
species for which (so far as he knew) there was no available name, but (confusingly) he
marked the name latinum with “nom. nov.” and not “sp. nov.”. The 1962 latinum
description was an almost exact German translation of the original Russian
description and contained the same figures, but while the “Amalfi” original locality
was again mentioned the “20 km NE of Rome” locality was not; no type was fixed for
latinum.

The simuliids of Italy were shortly afterwards covered by Rubtsov (1964) in a
special local work in which he included (pp. 32-35) arevised and extended description
of latinum in Italian; both original localities (Amalfiand 20 km from Rome) of the 1956
“trabeatum” description were mentioned again, plus three additional Italian sites.
There was also now a clear statement for the /atinum type, reading (p. 34) “Olotipo
proveniente dal ruscello a 20km da Roma, conservato nell “Istituto Zoologico dell’
Accademia delle Scienzedell’ URSS”.

There was no type-designation in the 1962 work, so the specimens from the two
localities mentioned in the 1956 and 1962 works, Amalfi and 20km from
Rome — irrespective of sex and life stage —are the type-material (i.e., syntypes) of
latinum. Rubtsov’s (1964) citation of “holotype” provides a lectotype designation
(ICZN Code Article 74 (2)) and his cited provenance (“stream 20km from Rome”)
fixes the type-locality. Rubtsov omitted to give the sex, but male is presumed.

Although Rubtsov gave the “holotype” (i.e., lectotype) depository as Leningrad
Academy of Sciences the specimen cannot be found there (A. V. Yankovsky, personal
communication) and has not been traced. The statement in Russian “holotype in
Berlin Museum”, is given on Rubtsov’s species type card for /latinum (without
statement of sex) but this is inexplicable: there is no reason for the type to be in Berlin,
and Schumann (personal communication) confirms that it is not there. The depository
and sex of the lectotype are at present unknown. Although the type is missing the
identity of /atinum as a synonym of velutinum is certain. Comparison of dissected
genitalia of five males from Sicily, sent to me as verified /atinum by Rivosecchi, has
shown no differences from dissected male genitalia prepared from Santos Abreu’s
type-material of velutinum, pseudolatipes and nigripes.

Lastly, it is relevant to note that the Leningrad collection contains a male, three
females, eight pupae and seven larvae that are original syntypes of latinum from the
Amalfi locality (data “Amalfi Riv., Italy, 23-25 May, 1947”). They have Rubtsov’s
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labels as paratypes, but technically are paralectotypes because the primary type (by his
own designation) has lectotype status.

Material examined. CANARY IsLanNDs: La Palma: 6 3, 3 €, Dehesa de la
Encarnacion, 1916 (Santos Abreu) [lectotype and paralectotypes of velutinum)
(MCN); 1 3, Dehesa de la Encarnacion, viii.1918 (Santos Abreu) [holotype of
psetidolatipes] (MCN); 5 &, 6 <, Dehesa de la Encarnacion, 1918 (Santos Abreu)
[lectotype and paralectotypes of nigripes] (MCN); 12, La Caldera, 7.viii. 1931 (Storéd)
(ZMH); 1 @, El Paso, 1931(Stord) (ZMH); 22, Los Tilos, 12.x.1973(Baez) (MCN); 1
pupa, mountain stream below La Cumbrecita, 17.iv. 1981 (Crosskey) (BMNH).

Other material has been studied from the Balearic Islands, England, Greece
(including Crete and Paros), Ireland, Libya, Morocco, Norway, Sicily and Spain.

Distribution. Canary Islands: present only in La Palma (and no evidence for past
occurrence in other islands). Additional range : common throughout Mediterranean
subregion of the Palaearctic but limits of range in central and northern Europe still
uncertain due to lack of critical studies (confirmed from southern Norway, personal
identification); present in British Isles (personal identification), absent from Madeira
(where aureum group represented by petricolum Rivosecchi: Crosskey, 1987) and
Azores (where only azorense Carlsson occurs: Crosskey, 1986). Simulium velutinum
has been cytologically identified (as sibling “I’’) from Gibraltar, but this putative
provenance is clearly in error (see under Remarks below).

Remarks. Leonhardt (1985) recorded velutinum from “Gibraltar” (as sibling “I"*)
on the basis of some old but still analysablelarval polytene chromosome preparations
made by R. W. Dunbar in the early 1960s, and at the same time chromosomally
characterized a second sibling species that she found mixed with “I”’ in the same
“Gibraltar” sample, viz. her sibling “K”. The material had been collected (by an
“unknown” collector) on 7.v.1962and there were no locality data besides “Gibraltar”.
This raises anomalies about the geography and taxonomy of velutinum, because
Gibraltar is waterless (lacking any possible flowing water in which the larvae could
have been collected) and the validity of “K” as a separate sibling species is unlikely.
Gibraltar is well known for its water problem, as there are neither springs nor streams;
all water for human needs has to be collected as rainfall in concreted catchments high
on the porous limestone “Rock”, or imported at times of drought. During my own visit
to Gibraltar (1963) 1saw no trace of any possible blackflylarval habitats and think that
the material studied by Dunbar and Leonhardt must have been collected from asite on
the Spanish mainland (where there are small watercourses that flow in spring) and not
in Gibraltar proper.

Although Leonhardt (1985) found chromosomal polymorphism in the “Gibraltar”
sample, which led her to recognize sibling “K’’ as distinct from “I"* (sibling *“K’* having
inversion 11L-21fixed and IIS— 11 rare or absent, whereas “I"’ had I1L-21 deficient or
absent and I1IS- 11 frequent), she stressed that the erection of ““K* as a distinct sibling
species was “strictly provisional”. As the cytotype K has not been found elsewhere,
and as there is no known morphologically based entity in the aureum group in western
Europe still unaccounted for cytologically, there are no general grounds for granting
specific validity to ““’K”’ in the aureum group. 1therefore consider “K” is best treated,
pending new evidence, as within the intraspecific variability range of velutinum
(=“I"); it is entered accordingly in the velutinum synonymy heading above.
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Simulium (Eusimulium) tenerificumsp. nov.
Eusimulium aureum Fries sibling ‘M’, Leonhardt, 1985: 2056-2057 (chromosomal
characterization).

Description

Small species, wing length 2-8-3-1 mm.

C. Head: blackish, frons and clypeus grey pollinose and with yellowish white
vestiture. Frons at narrowest point 0.13 of head width. Antennae reddish yellow on
first two segments and dark brown on remainder. Maxillary palps dark, last segment
about twice as long as penultimate segment and sensory vesicle 0.4 times as long as its
segment. Maxillae with 7-8 inner teeth and 14-15outer teeth; mandibles with about
18-19 inner teeth and no outer teeth. Cibarium unarmed. Thorax: brownish black,
scutum without pattern; vestiture of scutum pale yellow to golden, of scutellum
golden. Pleural membranes and katepisternum bare, postnotum with paired patches of
inconspicuous silvery yellow vestiture on lower half. Mesepimeral tufts yellow. Legs:
with contrasting pale and dark areas; femora and tibiae reddish yellow except for dark
apices, tarsi brownish black except basal two-thirds of hind basitarsi yellow; fore coxal
ground colour darkened. Calcipala and pedisulcus well developed. Claws with large
and conspicuous basal tooth (Fig. 10). Wings: basal section of radial vein haired; stem
vein hair tufts black (sometimes a few pale hairs intermixed). Abdomen: evenly
covered with pale vestiture, mainly silvery yellow laterally and more golden medially;
basal fringe yellowish white. Seventh sternite undeveloped. Spermatheca subspherical,
without a sclerotized neck-like extension at base of spermathecal duct (but with only a
narrow unsclerotized opening:Fig. 8). Terminalia as other aureum-group species.

3. Similar to € except for usual sexual differences and some colour differences.
Head normal holoptic; clypeal hair pale; antennae uniformly blackish brown. Thorax
brownish black laterally and black on scutum; scutal vestiture bronze black
anteromedially, bright silvery yellow anterolaterally and laterally, coppery over
median area. Legs almost uniformly brownish black, only bases of tibiae and femora
with inconspicuously paler yellowish brown ground colour ; hind basitarsi relatively
long and narrow, not fusiform, about S-4 times as long as greatest breadth. Stem vein
hair tufts uniformly black. Abdomen black, areas of recumbent pale vestiture on sides
of tergites 5 and 6 inconspicuous; basal fringe bicolorous, short hair black and long
hair yellowish white. Genitalia: styles with saddle-shaped excavation of outer margin
and strongly developed outer preapical prominence (Figs 5-7);ventral plate body
widely triangular in plane view (Figs 2-4), subovate in profile; median sclerite a long
slender parallel-sided rod, sinuous in dorsoventral plane; parameres with one strong
parameral spine each side.

Pupa. Body length 3-3-3-7mm, gill length 2:8—-4-0 mm. Head and thorax: with
smooth dorsum (microtubercles completely absent); trichomes in form of very long
thin undivided sinuous and colourless hairs, pores of trichomes sometimes dark and
conspicuousin young pupae. Gill :conspicuously long (averaging only slightly shorter
than pupal body) and with long axis directed straight forwardsin line with pupal body;
with four very thin and finely tapering filaments that lie close together (Figs 11-14),
usually with the tips intertwining, arising in two nearly sessile pairs, upper pair with
very short common stalk, uppermost filament sometimes with a widely obtuse angle
formed near base (Fig. 12). Abdomen: with normal complement of four hooks each
side dorsally on segments 3 and 4 and ventrally two hooks each side on segments 5-7,
dorsal spine-combs on segments 6—8 and some fine spinous hairs each side dorsally on




Taxonomy and geography of Canary Island blackflies 339

segment 9;in addition a few small inconspicuous hairs each side dorsally on segment 2;
terminal tubercles minute, spine-like. Cocoon with a small lip-like median projection,
its anterior margin seen from above sinuous (Fig. 49) and seen in profile conspicuously
concave on upper part (Fig. 46); anterolateral corners well-developed; weave slightly
loose but no definite perforations.

Larva. Length fully grown 6.1-7-3 mm. Head: head capsule widely suffused with
yellow brown to brown pigmentation, cephalic apotome with positive head-spots, all
groups present but their outlines often vague and spots sometimes merged in general

a 32 33 34

FiGs 24-34.  Simulium velutinum and S. tenerificum sp. nov. 24-33, velutinum (and synonymic
types): 24-27, 3 genital ventral plate, plane view, in two velutiiiuni paralectotypes (24, 25),
anigripes paralectotypes (26) and pseudolatipes holotype (27); 28- 30, genital style, lateral
(showing lack of any definite outer preapical prolongation), in a veluzinum paralectotype
(28), a nigripes paralectotype (29) and pseudolatipes holotype (30); 31, ¢ clau, with large
basal tooth (specimen from Los Tilos, La Palma); 32, 33, spermatheca, showing lack of
nipple-like extension at base of duct (32 from recent Los Tilos specimen, 33 from nigripes
paralectotype). 34, tenerificumn spermatheca, showing resemblance to velutinum (Syn.
nigripes)in lack of nipple-like extension (see also Fig. 8).
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dark suffusion ofthe central part of the apotome. Postgenal cleft represented by a wide
and extremely shallow concavity in the posteroventral edge of the cranium, virtually
absent (Fig. 9). Hypostomium with rather short median and corner teeth, intermediate
teeth hardly developed and deeply sunken; margins of hypostomium with conspicuous
jagged serrations, about 10-120n each side ; hypostomial setae 6-10in each row, rows
lying subparallel to lateral margins of hypostomium and somewhat irregular when
setae numerous. Antennae slightly longer than stem of cephalic fan. Mandibles
normal, two well-developed serrations on inner margin, second comb-tooth shorter
than first and third. Cephalic fans with about 47 rays. Thorax and abdomen: colour
usually pale grey to very dark grey, without segmental mottling, ventral nerve cord
inconspicuous. Cuticle bare. Abdomen without ventral papillae. Accessory sclerites
absent. Anal sclerite normal X-shape. Rectal organ lobes without secondary lobules.
Posterior circlet with about 105rows of 13-18hooks. Chromosomes (larval polytene):
Dichromosomic, as other members of aureum-group. 3 chiasmate. Sex-determining
system present, expanded region of chromosome 1 unpaired in 3, paired in . No
observed polymorphisms (N = 11).(Data from Leonhardt (1985).)

Material examined. HorLotype 4 (with pupal skin), CANARY IsLaNDs: Tenerife,
Barranco del Rio, near Paisaje Lunar [1], 1800m, 9.iv.1983 (R. W. Crosskey).
PARATYPES: Canary Islands: 13, 3 @ (with pupal skins), 34 pupae, 4 pupal skins, 115
larvae, data as holotype; 12, 1 pupa (dry-mounted), locality as holotype, 24.iii. 1983
(M. Baez); 16 pupae, 1pupal skin, 26 larvae, Tenerife, near Adeje, Barranco del Rio
natural stream [2], 500m, 8.iv. 1983(R. W. Crosskey).

The holotype, and paratypes excluding those collected by Baez, are in BMNH;
specimens collected by M. Baez, and some larvae and pupae from other material, are in
MCN.

Excluded from the original material listed above are 30 larvae (15 from Barranco
del Rioand 15from Barranco del Infierno) studied chromosomally and used for sibling
“M” cytological diagnosis (Leonhardt, 1985).

Distribution. Canary lIslands: Tenerife, where breeding in two watercourses,
Barranco del Rio on the eastern flank of Mount Teide and Barranco del Infierno in the
south-west. (These barrancos run for only a short distance and this endemic speciesis
likely to become extinct when water capture finally extinguishes the flow in them.)

Remarks. Simulium tenerificum belongs to the aureum group, which it fits
cytologically on the basis of its two pairs of chromosomes (instead of three as s usual
for the Simuliidae) and morphologically on its male genital structure, presence of scale
patches on the postnotum, and the four-filamented pupal gill. It differs most notably
from all other species of this group (i.e., the subgenus Eusimulium) in the larval stage by
virtual absence of a postgenal cleft to the head capsule (Fig. 9) and complete absence of
abdominal ventral papillae. In the pupa the complete absence of cephalothoracic
microtubercles, the close configuration of the gill filaments (Figs 11-14), and the blunt
median projection of the cocoon (Figs 46, 49) are characteristic. In the gill form and
absence of a postgenal cleft the species has a superficial resemblance to some species of
the S. vernum group (subgenus Nevermannia).

Leonhardt (1985) relates tenerificum cytologically (as her aureum group sibling
“M’") to populations of her sibling “J” from Madeira (i.e., to S. petricolum Rivosecchi
as identified from that island: Crosskey, 1987), but it differs by two fixed inversions.
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Morphologically tenerificum differs from petricolum (as from other aureum-group
species) by the features mentioned above, but there is an interesting point of
resemblance in the male genitalia. In both species the outer preapical margin of the
styles is drawn out into a definite projection, but that of tenerificum sp. nov. is more
sharply developed (e.g., Fig. 5) than that ofpetricolum (Fig. 4in Crosskey, 1987). The
broadly triangular shape of the ventral plate, however, is much closer to that of
velutinum (sibling *“I"’) than petricolum, and the apparent cytophylogenetic affinities
are not convincingly supported by the morphology of tenerificum.

Simulium (Eusimulium)guimari Becker

Simulium guimnri Becker, 1908: 73. LecTtoTYPE 3 (by designation of Crosskey, 1965: 669),
Canary Islands (MNHU) [examined].
Smart, 1945: 505; Crosskey, 1965: 668, 1969: 66, 117 (Simulium (Eusimulium)). [For
misidentified uses see under pseudequinum.]

Simulium submorsitans Séguy, 1921:294. HoLoTYPE 3, Canary Islands (lost, forrneriy MNHN).
Stord in Frey, 1936:39; Smart, 1945: 514; Rubtsov, 1956: 129, 1962b: 379 (Eusirnulium);
Crosskey, 1965: 670, 1969: 66, 117 (Simulium (Eusimulium)).

Eusimuliurn  aureurn  Fries sibling ‘L’, Leonhardt, 1985: 2055, 2059 (chromosomal

characterization).

Identity. Becker’s original material of guimari was mixed, three male syntypes
belonging to the aureum-group (subgenus Eusimulium) and the one female syntype to
the equinum-group (subgenus Wilhelmia), but guimari has been assigned to Eusimulium
by designation of one of the males as lectotype (Crosskey, 1965).Only adult flieswere
available at that time and it could not be determined whether the name applied to a
widespread species or one endemicin Canary Islands. Early stages recently discovered
in Tenerife (R.W.C. 1983) and accompanied by reared males and larval polytene
chromosome diagnosis (Leonhardt, 1985) now confirm that guimari is an endemic
species of the aureum-group in which the short pupal gill with its widely spreading
filaments (Fig. 23), the absence of dorsal spine-combs on segment six of the pupal
abdomen, the very small tooth of the female claws (Fig. 16), and the narrow keel of the
male ventral plate (Fig. 17) are diagnostic.

Séguy’s nominal species Simulium submorsitans was based on a unique male fly
from Gran Canaria (Tafira, Barranquillo de Siete Puertas, 5.iv. 1903,P. Lesne) and the
genitalia were well-illustrated in the original description. The specimen should be in the
Paris Museum but neither it nor its genitalia preparation can now be found there (and
could not be found for R.W.C.in 1965when searched for by Séguy himself). Although
the holotype is lost the figure of the ventral plate fits that of guimari, and the name
subnzorsitans has been accordingly sunk as a synonym (Crosskey, in press). This
synonymy is supported by the distributional data: guimari occurs today in Tenerife
and was first described from this island, but old material in the Helsinki Museum
showsthatit once occurred also in Gran Canaria (type-locality island of stibmorsitans).

Description

Small species, wing length 2-8—3-5 mm.

?. Head: ground colour blackish, frons and clypeus grey pollinose with yellowish
white vestiture. Frons at narrowest point 0-136 of head width, margins strongly
convergingventrally. Antennae reddish yellow on first two segments and dark blackish
brown on remainder. Maxillary palps dark, last segment about twice as long as
penultimate segment, sensory vesicle 0.33 times as long as its segment. Maxillae with
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nine inner teeth and 13-15 outer teeth; mandibles with 22-26 inner teeth and no outer
teeth. Cibarium unarmed. Thorax: blackish brown, scutum without pattern. Vestiture
of scutum silvery yellow anterolaterally and pale yellow on remainder, scutellar
vestiture pale yellow to golden. Pleural membranes and katepisternum bare. Post-
notum with conspicuous silvery or yellowish white recumbent vestiture on lower half,
the haired area not noticeably divided into two patches by a median bare area as is
usual in uureum-group. Mesepimeral tufts pale yellow. Legs: with contrasting pale and
dark areas; femora and tibiae reddish yellow except for blackish brown apices; tarsi
blackish brown except for basal two-thirds of hind basitarsi yellow. Calcipala and
pedisulcus well-developed. Claws with a very small pointed or sometimes slightly peg-
like basal tooth (Fig. 16) (very inconspicuous at low magnification). Wings: basal
section of the radial vein haired; stem vein hair tufts dark. Abdomen: closely covered
with yellowish white vestiture; basal fringe yellowish white. Seventh sternite undevel-
oped. Spermatheca with a short dark sclerotized nipple-like neck at base of
spermathecal duct (Figs 19, 20). Terminalia as other aureum-group species.

3. Similar to @ except for usual sexual differences and some colour differences.
Head normal holoptic; clypeal hair white; antennae almost uniformly brownish black,
sometimes partly yellowish brown on first two segments. Thorax brownish black
laterally and black on scutum; scutal vestiture silvery white laterally and anterolater-
ally, pale yellow to golden on the remainder (including the anteromedian part). Legs
almost uniformly blackish brown, only inconspicuously paler at bases of femora and
tibiae; hind basitarsi conspicuously enlarged and fusiform, 3-8—4-5 times as long as
their greatest breadth. Wings with stem vein tufts of mixed black and pale yellow hair.
Abdomen: black, with very large and conspicuous lateral patches of close recumbent
silver vestiture on tergites 5 and 6 and with long pale yellow to deep golden erect basal
hair; some scattered short coppery hair posteriorly ; basal fringe unicolorous yellowish
white. Genitalia: styles rather evenly tapering, without a preapical prominence on the
outer edge; ventral plate body forming a sharp narrow keel (Fig. 17, lectotype),
subovate in profile; median sclerite in form of a long slender parallel-sided rod; one
strong parameral spine on each side. [Lectotype genitalia figured by Crosskey (1965:
670).]

Pupa. Body length 3-3-3-8 mm, gill length 1-9-2-3 mm. Head and thorax: very
closely covered dorsally with minute simple domed microtubercles; trichomes hair-
like, so minute and inconspicuous as to appear absent without careful examination.
Gill: conspicuously short compared to pupal body (about three-fifths aslong) and bent
down towards substrate relative to body axis, with four tapering slender filaments that
lie approximately in vertical plane and that in lateral view are splayed well apart
apically (Fig. 23); filaments divergent at base in profile (Fig. 21), in two pairs,
uppermost filament without a definite ‘kink’ near base and making a very gentle and
almost regular arc (Fig. 21); filament 2 not longer than other filaments. Abdomen:
with usual complement of four hooks each side dorsally on segments 3 and 4 and
ventrally two hooks each side on segments 5-7; dorsal spine-combs on each side of
segments 7 and 8, segrnents 6 and 9 bare dorsally (cf. renerificum); segment 3 dorsally
with four fine spines on each side; terminal tubercles distinct and thorn-like. Cocoon
short, often exposing part of thorax, without anterior corners and in profile
conspicuously retracted anteroventrally (Fig. 48), anterior margin forming a short
broad hood (Fig. 51); texture loose and somewhat cribriform, individual threads very
clearly visible and separated by small openings.

Larva. Length fully grown 6-2-7-0 mm. Head: head capsule with bold pattern of
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positive brown head-spots, sides and venter sometimes rather generally suffused with
yellow brown or brown colour; cephalic apotome with all head-spots groups sharply
defined and of about equal intensity, often standing out sharply against paler
background. Postgenal cleft forming a small subquadrate notch (Fig. 18). its front
margin often slightly bowed inwards medially, much shorter than postgenal bridge.
Hypostomium with prominent median and corner teeth, intermediate teeth incon-
spicuous and sunken; margins of hypostomium with about seven to nine weak
serrations; hypostomial setae extremely fine, five to eight in each row, rows lying sub-
paralle] to lateral margins of hypostomium. Antennae exceptionally long and slender,
about one and a half times as long as stem of cephalic fan. Mandibles normal, two well-
developed serrations on inner margin, second comb-tooth shorter than first and third.
Cephalicfanswith about 52-56 rays. Thorax and abdomen: colour in alcohol material
pale grey or pinkish grey, without clear segmental mottling. Cuticle bare. Abdominal
ventral papillae well-developed, sharply subconical. No accessory sclerites. Anal
sclerite normal X-shape. Rectal organ lobes without secondary lobules. Posterior
circlet with about 95-100 rows of 11-14 hooks. Chromosomes (larval polytene):
Dichromosomic, as other aureum-group species. 3 chiasmate. Sex chromosome system
undifferentiated. No observed polymorphisms (N =26). [Data from Leonhardt
(1985).]

Material examined. CANARY IsLANDS: Gran Canaria: 18 3, 2 £ Las Lagunetas,
22.viii.1931 (Frey) (ZMH & BMNH); 143, 5% Las Lagunetas, 22.viii.1931 (Stora)
(ZMH). La Palma: 1 pupa, Los Tilos, old aqueduct, 16.iv.1981 (Crosskey) (BMNH).
Tenerife:33,Guimar, vi. [lectotype and two paralectotypes] (MNHU):1 3, Icod de los
Vinos, vi-viii. 1931 (Frey) (ZMH); 12, Las Mercedes, 10.vii. 1931 (Frey) (ZMH); 1%
Las Mercedes, 17.vii. 1931(Stord) (ZMH); 13 (+), 1 2(+), 1pupa (dry), Barranco del
Rio, near Paisaje Lunar, 1500 m, 24.iii.1983 (Baez) (MCN); 13 (+) (in alcohol), 16
pupae, 181larvae [30to Rothfels for cytological study], Barranco del Rio, near Paisaje
Lunar, 1500 m, 9.iv.1983 (Crosskey) (BMNH & MCN); 2 8 (+), 12 (alcohol), 21
pupae, 26 larvae [18 to Rothfels for cytological study], Barranco del Infierno natural
stream, 500 m, 8.iv.1983 (Crosskey) (BMNH).

Distribution. Endemic species in the Canary Islands, occurring in the islands of
Tenerife and La Palma, and formerly in Gran Canaria (where now extinct because of
the disappearance of running streams).

Remarks. This endemic Canarian species differs from other members of the
aureum-group in the unique shape of the cocoon (as described here and shown in Figs
48, 51), in the unusually small tooth of the female claws (Fig. 16), and in the unusually
short pupal gill with filaments of subequal length (Fig. 23) and rather divergent at the
base.

According to Leonhardt’s (1985) findings, guimari (cited as her sibling ““L”’) is most
closely related to velutinum (her sibling ““I"*), from which it differsby one fixed inversion
on the short arm ofchromosome TI. Morphological data, however, do not support this
presumed relationship, as guimari agrees much more closely on its terminalia
characters with perricolum than with velurinum—having the male ventral plate keel
very slender and the spermatheca with a sclerotized nipple-like neck (cf. velutinum with
broadly triangular ventral plate keel and no sclerotized neck at the base of the
spermathecal duct in velurinum).
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Simulium (Wilhelmia)pseudequinumSéguy

Simuliumpseudequinum Séguy, 1921:295. LEcTOTYPE 3 (by designation of Crosskey, 1981:138),
Canary Islands (MNHN) [examined].

Stord in Frey (1936: 39); Smart, 1945: 512; Rubtsov (1962 c: 406, Wilhelmiapseudoequina
[sic)).

Simulium canariense Séguy, 1921: 295. LecToTYpPE & (by designation of Crosskey, 1981: 139),
Canary Islands (MNHN) [examined].

Stora in Frey, 1936: 39; Smart, 1945:502; Rubtsov, 1962 c: 405 (Wilhelmia).

Simulium equinum var. mediterraneum Puri, 1925: 253. LECTOTYPE pupa and associated &
genitalia (by designation of Crosskey, 1981:139), Algeria (BMNH) [examined].

Simulium barbaricum Séguy, 1930: 51. LectoTyrE & (by designation of Crosskey, 1981: 140),
Morocco (MNHN) [examined].

[Simuliumlineatum (Meigen) : sensu Becker, 1908: 74. Misidentification.]

[Wilhelmia guimari (Becker): sensu Enderlein, 1921a: 200,1921 b: 46, 1930: 93; sensu Rubtsov,
1962 c: 415. Melusina guimari: sensu Santos Abreu, 1922: 301, 329. Simulium guimari: sensu
Stora in Frey, 1936: 39. Simulium (Wilhelmia) guimari: sensu Rubtsov, 1940: 416.
Misidentifications.]

[Melusinacinerea (Macquart): sensu Santos Abreu, 1922: 300,320. Misidentification.]

[Melusinamaculata (Meigen): sensu Santos Abreu, 1922: 301,331. Misidentification.]

5 I A

42 43 a4 45

Fics 35-45. Pupal gills and 3 genitalia of Sinulium velutinum, S. pseudequinum, S. rujicorne
and S. intermedium. 35-38. Pupal gills: 35, velutinum (base); 36, pseudequinum; 37,
rujicorne (typical Canarian configuration); 38, intermedium (base). 39-45, genital
structures: 39, intermediurn, ventral plate in two semi-lateral views; 40, ruficorne, ventral
plate in plane view; 41, pseudequinum, ventral plate in plane view; 42, velutinum, coxite
and style in outline (inner view); 43, intermedium, coxite and style in outline (outer view,
with plane and profile views of style); 44, rujicorne, coxite and stylein outline (inner view);
45, pseudequinum, coxite and stylein outline (inner view).

Canary Islands (MNHN), [examined].

RWC
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Identity. This is a common and easily recognized species throughout the south-
western Palaearctic area and the identity is well-established. It has been widely known
as mediterraneum Puri, but the older name pseudequinum Séguy has been shown to be
valid for it following examination of all relevant types and selection ofpseudequinumin
preference to the simultaneously published name canariense Séguy under the first
reviser principle (Crosskey, 1981). The adults are immediately separable from other
Canarian species by having both the pleural membrane and the basal section of the
radial wing vein haired, and the pupae by the unmistakeable gill (Fig. 36); mature
larvae are immediately identifiable by the large wrinkled branches of the thoracic “gill-
spots’. The best modern illustrated description of adult, pupal and larval stages is in
Rivosecchi (1978: 306-310, as Wilhelmia mediterranea).

Material exarnined. CANARY IsLANDs: Gomera: 1 3, 2 @, Cumbre, 12.viii.1931
(Stord) (ZMH); 2Q, Hermigua, 13.viii.1931(Stord) (ZMH); 1%, Cumbre, 12.viii.1931
(Frey) (ZMH). Gran Canaria: 1 3, 1 @, Tafira, 15.iv.1903 (Lesne) [lectotype and
paralectotype of pseudequinurn] (MNHN); 1¢, Tafira, 1903 (Lesne) [paralectotype of
pseudequinurn] (BMNH); 4 3, Montana de Tafira, 6.1i. 1903 (Lesne) [paralectotypes of
pseudequinurn] (BMNH & MNHN); 4 &, Bas Barranco Guiniguada, 12.i.1903(Lesne)
(MNHN & BMNH); 12, Environs de Tafira, Barranquillo de Siete Puertas, 5.iv.1903
(Lesne) [lectotype of canariense] (MNHN); 66 $,9 ¢, Environs de Tafira, Barranquillo
de Siete Puertas, 5.iv. 1903 (Lesne) [paralectotypes of canariense] (MNHN & BMNH);
13, viii. 1890 (Simony) (MNHU); 7 3, 3%, no locality, v. (MNHU); 153, 182, Tafira,
21.viii.1931(Frey) (ZMH & BMNH); 21 3, 34 @, Tafira, 21.viii.1931 (Stord) (BMNH
& ZMH); 4 @, Las Lagunetas, 22.viii.1931 (Frey) (ZMH); 1 @, Las Lagunetas,
22.viii.1931(Stora) (ZMH); 12, Las Palmas, 25.viii.1931 (Stori) (ZMH). Tenerife: 1
3, no locality (Simony) (MNHU); 13, 1%, no locality, iii. (MNHU); 13, 2, no
locality, vi. (MNHU); 1%, no locality, 1.xii. (MNHU); 4 3, 12, no locality or date
(MNHU); 1 &, 1 @, no locality or date (BMNH); 1 @, Guimar [misidentified
paralectotype of guimari] (MNHU); 7, Guimar, Llviii. 1931(Stord) (ZMH); 2 3, 22,
Guimar, L1viii.1931 (Frey) (ZMH); 13, 12, Adeje, 13.iv.1964(Guichard) (BMNH); 1
Q@ (+), Fasnia, 20.v.1973 (Baez) (MCN); 1 3 (+), 8 pupae, 46 larvae, near Chio,
aqueduct by road to Las Cafadas, 800m, 24.iii.1983 (Crosskey) (BMNH); 4 3 (+), 12
(+), 11 pupae, 3 larvae, near Adeje, Barranco del Infierno aqueduct, 400 m,
8.1v.1983 (Crosskey) (BMNH); 13, Barranco del Infierno, 30.iii.1974 (Baez) (MCN);
3 @, 2 larvae, Barranco del Rio, near Paisaje Lunar, 1500 m, 9.iv.1983 (Crosskey)
(BMNH); 12, Barranco del Rio, 14.xii.1985(Armitage) (BMNH).

Larval, pupal and adult material has also been seen from Algeria, England, France,
Greece (including Crete and Rhodes), Iraq, Israel, Jordan, Libya, Morocco, Pakistan,
Portugal and Spain.

Distribution. Canary Islands: present in Tenerifeand Gomera, and formerly also in
Gran Canaria (as shown by above-listed material). The past status ofpseudequinumin
La Palma island is dubious, but the species is certainly now absent (it could not be
found during the special prospections there in 1981 and was not among the simuliid
material obtained in the island by the 1931 Finnish expedition). However, Santos
Abreu (1922) recorded “La Palma” (no further data) as an island locality for
“Melusina maculata (Meigen)”’, and from his description and the common past misuse
of this name for species of subgenus Wilhelmia this record must refer to pseudequinum;
this old record is unverified from any material. Additional range: wide distribution in




346 R. W. Crosskey

south-western Palaearctic (as shown by distribution map given in Crosskey, 1981),and
present in mainland southern Europe, south-west Asia, Middle East, North Africa
(Morocco to Libya), Corsica, Cyprus, Sardinia, Sicily, many Greek islands and
southern England; absent from Azores, Madeira and Balearic Islands.

Simulium (Simulium) intermedium Roubaud

Siniulium intermedium Roubaud, 1906: 520. HoLoTy?E 2, Canary Islands (MNHU) [examined].
Stora in Frey, 1936: 39; Smart, 1945: 506; Crosskey, 1965: 670, 1969: 110, 119 (Simulium
(Odagmia))

Simulium ornatum var. nitidfions Edwards, 1920: 226. LEctoTyPE @ (by designation of Davies,

1966:495), England (BMNH) [examined].
Melusina insolita Santos Abreu, 1922:307. HoLoTypE ¢, Canary Islands (MCN) [examined].
Stora in Frey, 1936: 39 (Simulium);Smart, 1945: 506 (Simulium);Crosskey, 1969: 110, 119
(Simulium(Odagmia)).
Melusina H-nigrum Santos Abreu, 1922: 311. HoLoTyPE ¢, Canary Islands (MCN) [examined].
Storé in Frey, 1936: 39 (Sirnulium);Smart, 1945: 506 (Simulium, as h-nigrum); Crosskey,
1969: 110, 119(Simulium (Odagmia)).
Odagmia maderensis Carlsson, 1963: 86. HoLoType ¢, Madeira (in Zoological Museum, Lund)
[examined].

Odagmia nitidfronsJlavitibia Rivosecchi, 1966: 92. SYNTYPES &, @, pupae, larvae, Italy (? in
Natural History Museum, Verona).

Simulium ornatum “D” Rothfels, 1979: 526—-527 (chromosomal taxon : Germany, Majorca,
Norway).

[Simulium ornatum Meigen: sensu Becker, 1908: 74; sensu Stora in Frey, 1936: 39. Melusina

ornata (Meigen): sensu Santos Abreu, 1922:300, 3 14. Misidentifications.)
[Simuliumornatum var.fasciatum Meigen: sensu Becker, 1908:74; Séguy, 1921:295; sensu Stora
in Frey, 1936: 39. Melusina ornata var. fasciata Meigen: sensu Santos Abreu, 1922: 316.
Misidentifications.]

[Simulium obreptans Edwards: sensu Séguy, 1921: 295; sensu Stord in Frey, 1936: 39.
Misidentifications.]

[Melusinaornata var. flaviventris Strobl: sensu Santos Abreu, 1922: 317. Misidentification.]

[Melusina reptans (Linnaeus): sensu Bigot, 1891: 275; sensu Santos Abreu, 1922: 299, 301.
Misidentifications.]

[Melusinareptans var. variegata (Meigen) : sensu Santos Abreu, 1922: 304. Misidentification.]

[Melusinacincta (Meigen): sensu Santos Abreu, 1922:299,305. Misidentification.]

Identity. This species has been widely known as nitidifrons Edwards, but 1have
recently sunk this name as a new synonym of intermedium Roubaud in my checklist of
world Simuliidae (Crosskey, in press); the reasons for this recently established syn-
onymy are presented below. The species belongs in the Simulium ornatum group of the
subgenus Simulium s. str., of which the principal characters are: pleural membrane
haired, scutum of female with reflectant anterior anchor-shaped mark that shifts in
appearance from silver to black with direction of light, claws of female with minute
basal tooth, male ventral plate profile as Fig. 39, pupal gill with eight filaments
arranged as four pairs on short common stalks, larval head-spots positive or indefinite
(never as negative pattern), and larval postgenal cleft small or medium sized and of
subquadrate or rounded shape. The group is Palaearctic (just extending into northern
India) and is represented in the Atlantic islands (Madeira and Canaries) only by S.
intermedium (Syn. nitidifrons).

Nearly all the numerous species of the group have the frons of the female pale grey
pollinose, but an entity occursin the west and north of the Palaearctic region (including
Madeira and Canary lIslands) in which the frons of the female is shining black or
brownish black. Edwards (1920) gave the name nitidifrons (i.e., black frons) to this
taxon and ranked it as a variety of ornatum, but Séguy (1925: 32), without actually
ranking it so, suggested that it was specifically distinct from ornatum Meigen. Davies
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(1966) formally gave nitidifrons specific rank, and this has been accepted by all
subsequent authors and verified cytologically by Rothfels (1979) following his
chromosomal study of nitidifrons material from Germany, Norway and Majorca.
Rothfels referred to nitidifrons as ornatum sibling “D”, and later confirmed (in litt. to
Crosskey) that Madeiran populations are cytologically conspecific with his “D”.

In 1964, when examining neglected types of western Palaearctic simuliids, I found
that the female holotype of Simulium intermedium (not previously studied since its
description) has the frons shining black as in females of nitidifrons and suggested
(Crosskey, 1965)that nitidifrons is almost certainly ajunior synonym of intermedium.
Definite synonymy was not established then for lack of sufficient corroborative
evidence from detailed morphological study and for want of any cytological data
(chromosomes had not then been examined for any population). Since then extensive
material of the ‘shiny black frons’ taxon has become available from many localities
(including specimens reared from pupae) and the larval polytene chromosomes have
been studied by Rothfels (as mentioned) and others. No conclusive evidence has been
found to suggest the existence of more than one specieswith the shining black fronsin
the ornatum-group, and nitidifrons is therefore treated as synonymous with inter-
medium ; other synonyms are insolitum and H-nigrum described by Santos Abreu
(1922) from the Canary Islands, and maderense described by Carlsson (1963) from
Madeira, all three of which are based on females with the intermedium kind of frons
(each holotype seen). Some cytological polymorphism exists in Simulium intermedium,
the Madeiran population for example being chromosomally distinguishable from
mainland populations (R. Feraday, personal communication), but there is no evidence
that the allopatric Atlantic island populations are distinct species at the sibling level.

The dark shining frons of the female provides the most important diagnostic
attribute for S. intermedium and is the only really reliable morpho-character that
distinguishes the species from others of the ornatum-group. The pupa usually has the
short common stalks of the four pairs of gill filaments of about equal length (Fig. 38)
and the cocoon loosely woven (finely perforated), whereas in ornatum the lowermost
common stalk is typically much longer than the others and the cocoon non-perforate.
However, these differencesare not reliable for distinguishing the pupae of intermedium
and ornatum ; there are many populations of ornatum in the circum-Mediterranean
area, and even some in Britain, in which the cocoon weave is very open and/or the
lowermost common gill stalk abbreviated. Equally there is no satisfactory morpho-
character for distinguishing the larvae of intermeditim and ornatum. Many reports of
“nitidifrons™ (intermedium)in the literature are erroneous or questionablebecause they
are based on identification only of the early stages without confirmation of identity
from reared adult females. Simulium intermedium should not be identified positively
unless the identification is verified by the rearing of adult female flies showing the
essential frons character.

In the limited Canarian fauna S. inter‘mediumis easily recognized in both sexes of
the adults by the combination of haired pleural membrane and bare base to the radial
wing vein, in the female by the shifting silvery ‘anchor-pattern’ of the scutum and dark
shining frons, and in the pupa by the eight gill filaments. Full descriptions of
intermeditim in adult, pupal and larval stages are given (as nitidifrons) by Davies (1966:
495-496) and Rivosecchi (1978: 429-433).

Type notes. Information on the holotypes of intermedium and maderense has been
given elsewhere (Crosskey, 1965, in press). The lectotype of nitidifrons is complete and
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49 50 51
RWC

FIGs 46-51. Pupal cocoon of the three Simulium aureum group species occurring in Canary
Islands, lateral view (above) and dorsal view (below). 46,49, tenerificum; 47,50,
velutinum; 48,51, guimari. Arrows indicate special features mentioned in keys and
descriptions.

55 56 57 58

RWC

Fics 52-60. Simuliumparaloutetense sp. nov. 52, @ claw, showing small basal tooth; 53, 8 hind
leg; 54-60, 3 genitalia, showing: 54, paramere and parameral spines; 55, median sclerite;
56, ventral plate in plane view; 57, ventral plate in profile; 58, 60, coxite and style, inner
and outer aspects in outline; 59, style from its flattest viewpoint.
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(except for fading of the shining frons to a dark red-brown) in well-preserved
condition; it has a printed label, “Gidleigh, S. Devon. 2.VI1.1920. F. W. Edwards.
1920-229” (the last indicating entry number 229 in the BMNH Department of
Entomology register for year 1920) and a label reading, “Simulium ornatum Meigen
var. nitidifrons Edwards. Lectotype @ designated L. Davies 1966:495, in Davies’s
hand. The following more detailed notes are given for the long lost types of Santos
Abreu from the Canary Islands now in MCN.

(1) Melusina H-nigra. Holotype ¢ labelled, ‘‘Palma.— Barranco de Morera.
Agosto.—1916”, and, “Fam. Melusinidos. Melusina H-nigrum. E. Sant.?”, in Santos
Abreu’s hand: head, thorax, wings and abdomen in good condition but legs (except
bases of mid legs) lost, eyes uncollapsed and fronsexcellent, thorax with perfect scutal
pattern (to which the name H-nigrum refers), pleural membrane and scutum with well-
preserved vestiture.

(2) Melusina insolita. Holotype ¢ labelled, “Palma. Dehesa de la
Encarnacion.—Septiembre.— 1917, and, “Fam. Melusinidos. Melusina insolita. E.
Sant. €, in Santos Abreu’s hand: condition appalling, very badly damaged and
mouldy, legs (except left fore and right hind legs) lost, one wing lost and the other
fractured and adhered to abdomen, scutal pattern clearly marked, the frons dark and
shining but appearing pollinose in certain lights.

Material examined. CANARY IsLaNDs: Gomera: 2 @, Cumbre, 12.viii.1931(Frey)
(ZMH); 1 3 (+), El Cedro, 12.iv.1974 (Baez) (BMNH); 2 & (one +), east side of
island, San Sebastian, 29.iii.1978 (Baez) (MCN). Gran Canaria: 1 ¢, no locality, v.
(MNHN); 2 @, Las Lagunetas, 22.viii.1931 (Frey) (ZMH); 3 ¢, Las Lagunetas,
22.viii.1931 (Stord) (ZMH); 2 @, Tafira, 2L.viii.1931 (Frey) (ZMH); 2 3, Tafira,
21.viii.1931(Stora) (ZMH). La Palma: 1 ¢, Los Llanos, 8.viii.1931 (Stord) (ZMH); 1
3, Santa Cruz, 1931 (Frey) (ZMH); 12, Barranco de Morera, viii.1916 (Santos Abreu)
[holotype of H-nigra] (MCN); 12, Dehesa de la Encarnacion, ix.1917 (Santos Abreu)
[holotype of insolita] (MCN); 1 3, La Caldera, 7.viii.1931 (Frey) (ZMH); 7 &, in
mountains at La Cumbrecita, in car, 17.iv. 1981 (Crosskey) (BMNH); 3 larvae, ravine
mountain stream below La Cumbrecita viewpoint, 17.iv. 1981 (Crosskey) (BMNH); 3
3 (+),12 (+),37pupae, 126larvae, old aqueduct at Los Tilos, 16.iv. 1981 (Crosskey)
(BMNH); 53 (+), 62 (+), 116larvae [includes 35 to Rothfels for cytological study],
Los Sauces, 17.v.1983(Baez) (BMNH & MCN). Tenerife: 12, Guimar, vi. [holotype of
intermedium] (MNHU); 5@, Laguna, iv. (MNHU); 1. Laguna, vi. (MNHU);53,2 2,
Orotava, i. (MNHU); 8 3, 12, Orotava, ii. (MNHU); 6 3, 2 ¢, Orotava, 21.vii.1931
(Frey) (ZMH); 4 &, 3 %, Orotava, 21.vii.1931 (Stord) (ZMH); 4 2, Agua Mansa,
17.vi1i.1931 (Frey) (ZMH); 12, Agua Mansa, 17.vii.1931(Stord) (ZMH); 17 larvae,
valle de la Orotava, stream near Pelo Blanco, 22.xii.1970 (Dunker); 2 3 (one +),
Barranco del Rio, near Paisaje Lunar, 1500m, 24.iii. 1983 (Baez) (MCN); 11 larvae,
Barranco del Rio, near Paisaje Lunar, 1500m, 9.iv. 1983 (Crosskey) (BMNH).

Other material has been studied from Britain, Corsica, France, Madeira, Majorca,
Morocco, Portugal, Spain and Sweden.

Distribution. Canary Islands : present in Gomera, La Palma and Tenerife, formerly
also in Gran Canaria (as shown by above-listed material, now extinct there).
Additional range : present in north-west Africa and widely distributed in western and
northern Europe (including Britain and Scandinavia), Sicily and Sardinia. Present in
Balearic Islands and Madeira (in both of which the only ornatum-group species
represented); absent from Azores.
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The species is probably absent from south-eastern Europe and the Middle East,
although it has recently been identified from Lebanon (Giudicelli & Dia, 1986, as
nitidifrons) on the basis of larvae and pupae without the essential confirmatory
evidence from reared female flies to show the shining frons (see above). lhave studied a
large amount of ornarum-group material from Greece, the Greek Islands, Turkey,
Jordan, Lebanon, Israel and elsewherein the eastern Mediterranean area (including
reared females from Crete, Rhodes and elsewhere) but have been unable to confirm the
presence of intermedium (nitidifrons) in that area. Some immature populations have
intermedium-like early stages, the pupae with loosely woven cocoons and a very short
lowermost gill stalk, but the associated females have a dull grey pollinose frons and the
specimens cannot be identified as intermedium. [Note: it is essential to examine the
frons on dry adult females because the dull grey pollinose kind of frons appears
misleadingly shining in wet alcohol-preserved flies: drying out from alcohol is
necessary before deciding upon the frons condition.]

Simuliid colonizationand extinctionin the Canaries

The Canaries are zoogeographically part of the Palaearctic region, although many
groups show Afrotropical elements or relatives in their fauna. Some intrusion of
Afrotropical components is not surprising in view of how close the islands are to Africa
(at most a few hundred kilometres away) and the palaeoecological vicissitudes of the
neighbouring mainland as climatic conditions have periodically ameliorated and
brought tropical animals further north than today. The simuliid fauna must have been
influenced in the past, as today, by the distribution of running water and it is impossible
to imagine what opportunities may or may not have presented themselvespalaeohis-
torically for colonization. Today the eastern pair of islands, near the African mainland,
is devoid of flowingwater, but presumably these islands might once have been simuliid-
habitable staging posts, especially as they are thought to be primarily crustal left-overs
from early Afro-American continental drift and therefore of different genesis from the
other islands (which are oceanic volcanoes). The distributions known to exist or have
existed are shown below :

Species Gran Canaria Tenerife LaPalma Gomera Endemic
guimari* [+] + + - yes
intermedium [+] + + + no
paraloutetense [+] - — — yes
pseudequinum [+] + (+)f (+) no
Fuficorne [+] + +) + no
tenerificum® - + - — yes
velutinum* - -~ + — no

* aureum-group member.

t Former presence in La Palma not confirmed from available material (seetext treatment for
S. pseudequinum).

[ 1. Believed extinct on island; (). probably extinct on island (no recent finding, known only
from old records of adults).

The species spectrum is indicative of both Palaearctic and Afrotropical origins, but
primarily the former. One of the seven species, S. paruloutetense, is apparently derived
from a tropical African precursor as its characters show it to be disharmonious with
any Palaearctic group and to be allied to S. loutetense, a cascade species found in the
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mountains of tropical Africa (as discussed above in the description). The other species,
excluding S. ruficorne which is of uncertain origin as it is widespread both in the
Afrotropical region and the south-western Palaearctic region, are either strictly
Palaearctic speciescommon to the Canaries, Europe and North Africa or endemics of
certain Palaearctic affinity. The endemic species other than S. paraloutetense, i.e., S.
guimari and S. tenerificum, belong to the aureum-group, and their relationship is
proved cytologically to fit to expectation of Palaearctic affinity within this entirely
Holarctic group (subgenus Eusimulium s. str.) : both species are chromosomally male
chiasmate, as in the other Palaearctic members, and not achiasmate asin the Nearctic
forms (Leonhardt, 1985). However, it appears certain from the resemblances and
differencesbetween Canarian and other Palaearctic aureum-group species (mentioned
in foregoing descriptions) that at least two separate colonizations by aureum-group
immigrants must have occurred, for while zenerificum appears to have differentiated
from velutinum after the establishment of the latter in the Canaries, there is little to
suggest such close relationship with guimari— which is apparently related to pezri-
colum of Madeira and south-west Europe and seems to owe its presence in the
archipelago to colonization independently of velutinum. The present-day distribution
is interesting, as there is no evidence that velutinum —the most abundant and widely
distributed aureum-group speciesin the south-west Palaearctic area—ever colonized
the Canaries elsewherethan in La Palma (one of the remotest islands, Fig. 1), although
it possibly did so and subsequently lost its foothold on other islands in competition
with other species and as potential habitat declined. Simulium guimari, however,
occurs sympatrically with velutinum in La Palma, probably because of the establish-
ment of immigrant flies from Tenerife or perhaps Gran Canaria (from which guimaritis
the only aureum-group species known and where it appears to have been common
once, judging from specimens in old collections). (Note: if simuliids have been
established in the Canaries for a very long time, which there is no reason to doubt, then
gradual extension of the range westwards from habitable island to island is probable,
particularly asthe most westerly islands are geologically the youngest with La Palma of
Pliocene age: Rothe & Schmincke, 1968; Schmincke, 1976; Mitchell-Thomé, 1982.)
Allowing that there must have been at least two independent colonizations to
explain the known aureum-group spectrum, then the minimum total number of
separate colonizations by simuliids to account for the fauna is six (the other four
species being unrelated members of different subgenera), although obviously some
species may have recolonized several or many times when conditions were propitious
fortransport of fliestowards the islands from the most probable progenitor sources. As
simuliids cannot be inadvertently introduced by man (because of the specialized
requirements of the early stages), and long-range transmarine movements of adult flies
on birds seems improbable — there is no evidence for such carriage or for flies staying
long on their hosts after feeding— colonization is assumed to have occurred by
windborne immigration of flies from the general direction of the Iberian peninsula or
north-west Africa. The main air masses blowing over the Canary Islands are associated
with the North Atlantic Azores anticyclone. in which the clockwise winds blow from
the north-east (towards the Canaries from south-west Europe) as they turn south
(Fernandopulle, 1976). The north-easterly trade winds are best developed in summer,
the time when small insects such as simuliids are most available for transport, and
windborne carriage of simuliids common in south-west Europe and North Africa, such
as S. intermedium, S. pseudequinum, S. ruficorne and S. velutinum to the Canaries, is
very probable —even if transport on migratory birds cannot be completely ruled out.
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All the Canary Islands simuliidshave mouthparts fully equipped for bloodsucking,
but there are no host records for blackfliesin the archipelago and whether females are
autogenous for their first gonotrophic cycles or even completely autogenous is
unknown (the latter seems unlikely but must be considered a possibility, even though
the mouthparts appear fully functional in all Canarian species). The non-endemic
species suck blood in other parts of their range, and it seems likely that the original
colonist flies must have done so when populations first became established in the
Canary Islands. However, as the Canaries lack an indigenous mammalian fauna it
seems that colonizing simuliids must have depended on blood from resident and
migratory birds (of which some 200 species have been reported in the archipelago).
Typically the simuliids that feed on birds have a large tooth at the base of each tarsal
claw of the female that helps the fly to penetrate among the feathers and down and grip
the feather barbs while engorging, but this feature is lacking in most of the simuliids
that have become established in the Canary Islands, despite the fact that only birds
appear able to provide enough hosts to maintain the simuliid populations — if these are
indeed bloodsucking. Such claw teeth are completely absent in S. pseudequinum (as in
other members of the equinum-group) and in S. intermedium (as other ornatum-group
species) they are minute; in the endemic S. guimari the teeth are secondarily reduced
(Fig. 16) from the usual large claw teeth found in typical members of the aureum-group
(including the widespread S. velutinum and the endemic S. tenerificum, Fig. 10).

The occurrence of Simulium pseudequinum in the Canaries is particularly interest-
ing because this species belongs to the Eurasian subgenus Wilhelmia Enderlein in
which the species are almost exclusively mammalophilic and have enlarged and simple
toothless claws apparently well adapted for latching to the coarse hair of large
mammals, the hosts usually being equines and bovines. The hosts available in the
Canary Islands for a species behaviourally adapted to such animals are very few, and,
asthe Canarieslack indigenous mammals, there were none before the arrival of maniin
the archipelago. The occurrence of this speciesis perhaps due to colonization following
the settlement of man in the islands, either in modern historic times or in the time of
prehistoric aboriginal Guanche settlement. (Perhaps it is not entirely fanciful to
imagine that the famous dogs of the Guanches, after which the islands are named, once
provided at least some of the blood-meals necessary for the first colonization by
Simuliumpseudequinum.)

Acknowledgements

Itis my pleasure to thank Dr Marcos Baez (Department of Zoology, University of
La Laguna, Tenerife) for enabling me to reach and collectin streamsin Tenerife that I
should have missed without his enthusiastic support of dipteroiogical work in the
Canaries, and collecting for me material at various times. The courtesy of Mr Elias
Santos Pinto in locating and communicating to me (in 1965) the uniquely relevant
original specimens of Canarian simuliids described by his grandfather (Elias Santos
Abreu) is gratefully acknowledged.

For the loan of types and other material from collections in their care 1am indebted
to Dr B. Lindeberg (Zoological Museum, Helsinki), Dr L. Matile (Muséum National
d’Histoire Naturelle, Paris), and Dr H. Schumann (Museum fir Naturkunde der
Huniboldt-Universitat, Berlin). For help in answer to enquiries, or for providing me
with small samples of recently collected Canarian specimens, 1thank the following: Dr
P. Armitage (Freshwater Biological Association), Dr J. Raastad (Zoological Museum,




Taxonomy and geography of Canary Island blackflies 353

Oslo), Professor L. Rivosecchi (Istituto Superiore di Sanita, Rome) and Dr A. V.
Yankovsky (Academy of Sciences, Leningrad).

Larval material fixed personally in the field for chromosomal investigation was
studied by Dr Karin Leonhardt (¢ureum-group) and D r Daniel Bedo (ruficorne), and 1
am most grateful to these cytologists for the information they provided.

References

Aroxso PErez, L., 1980. Geografia Fisica de Canarias. Santa Cruz de Tenerife: Editorial
Interinsuiar Canaria, S.A., 46 pp. X

ALLUAUD, C., 1891.Voyage de M. Ch. Alluaud aus Iles Canaries (Novembre 1889-Juin 1890).
Notes sur les faunes insulaires, specialement sur celle des Canaries.—Renseignements
divers.— Liste des stations et carte du voyage. Méntoires de /a Société Zoologique de
France 4,580-595.

BAILLY-CHOUMARA, H. & BEAUCOURNU-SAGUEZ, F., 1978. Contribution a I’étude des Simulies
du Maroc (Diptera, Simuliidae). Bulletin de I’Institut Scientifique, Rabat 3, 121144,

BAILLY-CHOUMARA, H., BERNARD, M. R., GRENIER, P., LE ROY-MORET, M. C. & MOUCHET, J.,
1971. Note faunistiques sur les Simulies (Diptera, Simuliidae) du nord de la Tunisie.
Cahiers O.R.S.T.0.M. (Entomologie Médicale et Parasitologie)8 (1970), 377-382.

BEAUCOURNU-SAGUEZ, F., 1975. Sur quelques Simulies (Diptera, Simuliidae) du Nord-Ouest de
I’Espagne. Annales de Parasitologie Humaine et Comparée 50, 105-122.

BEAUCOURNU-SAGUEZ, F., 1976. Existence de deux types de spermathéque chez les Simulies
(Diptera, Nematocera) du complexe “aureum’. Annales de Parasitologie Humaine et
Comparée51,495-496.

BEAUCOURNU-SAGUEZ, F., 1977.Contribution & I’étude des Simulies (Diptera, Nematocera) du
complexe “Aureurn” en France. Annales de Parasitologie Humaine et Comparée 52,
181-194.

Becker, T., 1908. Dipteren der Kanarischen Inseln. Mitteilungen aus den Zoologischen Museum
in Berlin 4, 1-180.

BEQUAERT, J. C., 1938. Part IV. The black-flies, or Simuliidae, of the Belgian Congo. In
Onchocerciasis in Africa and Central America (R. P. Strong, J. Hisselte, J. H. Sandground
and J. C. Bequaert, Eds). American Journal of Tropical Medicine 18 (Supplement),
116-136.

BERNARD, M. R., 1971.Simulium (Eusimulium) latinum (Rubzov, 1962)et Simulium (Simulium)
maximum (Knoz, 1961) (Diptera, Simuliidae) espéces nouvelles pour la faune de France.
Cahiers 0.R.S.T.0.M. (Entomologie Médicale et Parasitologie) 8(1970), 319-322.

BicoT, J. M. F., 1891.Voyage de M. Ch. Alluaud ausiles Canaries (Novembre 1889-Juin 1890).
Diptéres. Bulletin de la Société Zoologique de France 16,275-279.

Boumaiza, M. & CLERGUE-GAzEAU, M., 1986. Le peuplement simulidien de la Tunisie: I.
Inventaire faunistique et biogeéographie (Diptera—Nematocera). Annales de Limnologie
22,31-39.

CARLSsON, G., 1963. Black flies, Simuliidae (Diptera, Nematocera) from Madeira and the
Azores. Boletim du Museu Municipal de Funchal 17, 85-94.

Crosskey, R. W., 1960. A taxonomic study of the larvae of West African Simuliidae (Diptera:
Nematocera) with comments on the morphology of the larval black-fly head. Bulletin of
the British Musetim (Natural History) (Entomology) 10, 1-74.

Crosskey, R. W., 1965. Subgeneric assignment and synonymy of some southern Palaearctic
species of Simulium (Diptera: Simuliidae). Annals and Magazine of Natural History (13) 7,
(1964), 665-672.

Crosskey, R. W., 1969. A re-classification of the Simuliidae (Diptera) of Africa and its islands.
Bulletin of the British Musewn (Natural History) (Entomology) Supplement 14, 1-195.

Crosskey, R. W., 1981. The identity and synonymy of Sinulivm (Wilhelmiq) pseudequinum
Seéguy and the occurrence of this species in England (Diptera : Simuliidae). Entomologist’g
Gazette 32, 137-148.

Crosskey, R. W., 1986. The blackflies of the Azores archipelago (Diptera: Simuliidae).
Entomologist’s Gazette 37, 1011 15.

Crosskey, R. W., 1987. The blackfly fauna of Madeira (Diptera: Simuliidae). Entomologist’s
Gazette 38, 143-158.




354 R. W. Crosskey

CRrosskeY, R. W., inpress. An annotated checklist of the world black flies (Diptera: Simuliidae).
In Black Flies: Ecology, Population Manragement and Annotated World List (K. C. Kim
and R. W. Merritt, Eds). Pennsylvania State University Press.

CrOsSSKEY, R. W. & BUTTIKER, W., 1982. Insects of Saudi Arabia, Diptera: Fam. Simuliidae.
Fauna of Saudi Arabia 4,398-446.

Davies, L., 1966. The taxonomy of British black-flies (Diptera: Simuliidae). Transactions of the
Royal Entomological Sociery of London 118,413-511.

DiNnuLEscu, G., 1966. Diptera Fam. Simuliidae (Mustele Columbace). Fauna Republicii
Socialiste Romdnia (Znsecta)11(8), 1-600.

Epbwarps, F. W., 1920. On the British species of Simulium.—11. The early stages; with
corrections and additions to part 1. Bulletin of Entomological Research 11,211-246.
EbwarDps, F. W., 1923. Diptera Nematocera from Rodriguez Island. (With an introductory

note by Hugh Scott.) Annals and Magazine of Natural History (9) 12,330-337.

ENDERLEIN, G., 1921a. Das System der Kriebelmlcken (Simuliidae). Deutsche Tierdirztliche
Wochenschrift 29,197-200.

ENDERLEIN, G., 1921b. Die systematische Gliederung der Simuliiden. Zugleich eine Bitte um
Uberlassung von Simuliidenmaterial. Zoologischer Anzeiger 53, 43 —46.

ENDERLEIN, G., 1930. Der heutige Stand der Klassifikation der Simuliiden. Archiv fiir
klassifikatorische undphylogenetische Entomologie 1, 77-97.

FERNANDOPULLE, D., 1976.Climatic characteristics of the Canary Islands. In Biogeography and
Ecology in the Canary Islands (G. Kunkel, Ed.). Monographiae Biologicae 30, 185-206.

FReemAN, P. & DE MEiLLON, B., 1953. Sirnuliidae of the Ethiopian Region. London: British
Museum (Natural History), vii +224pp.

FREY, R., 1936.Die Dipterenfauna der Kanarischen Inseln und ihre Probleme. Commentationes
Biologicae 6 (1), 1-237.

GiupICELLI, J. & DiA, A., 1986.Contribution to the knowledge of the black-fly fauna (Diptera:
Simuliidae) of Lebanon, with description of a new species and ecological comments.
Agquatic Insects 8, 123-139.

JARRY, D., 1973. Contribution a I’étude des Simulies du Languedoc-Roussillon. 1. Eusimulium
latinum Rubzov et son écologie. Annales de Parasitologie Humaine et Compareée 48,
603-611.

LEONHARDT, K. G., 1985. A cytological study of species in the Eusimulium aureum group
(Diptera: Simuliidae). Canadian Journal of Zoology 63,2043—-2061.

MACQUART, J., 1838. Diptéres exotiques nouveaux ou peu connus. [1 (1).]. Mémoires de la
Société de Sciences, d’Agriculture et des Arts de Lille 1838(2), 9-225. [Issued as a reprint
version in same year with pagination 5-221]

MitcHELL-THOME, R. C., 1982. The geological settings and characteristics of the Atlantic
islands. Acta Geologica Academiae Scientarum Hungaricae 25,395-420.

Pomeroy, A. W. J., 1922. New species of African Simuliidae and further studies of the early
stages. Bulletin of Entomological Research 12,457-463.

Puri, 1. M., 1925. A note on the early stages of a species of Simulium from Tunis—S. equinum,
var. mediterraneum, nov. (Diptera, Simuliidae). Annals and Magazine of Natural History
(9) 16,253-255.

RivoseccHl, L., 1963.Contributo alla conoscenza dei Simulidi italiani. V111: due sottospecie dei
gruppi monticola e latizonum. Rivista di Parassitologia 24, 199-211.

RivoseccHl, L., 1966.1Simulidi della Calabria. Parassitologia 8, 77— 101.

RivoseccHl, L., 1967.1 Simulidi degli Appennini. Parassitologia 9, 129-304.

RivoseccHl, L., 1978. Simuliidae Diptera Nematocera. Fauna d'I:alia 13,viii T 1-533.

RoTHE, P. & ScHMINCKE, H. U., 1968. Contrasting origins of the eastern and western islands of
the Canarian archipelago. Nature 218, 11521154,

RoTHFELS, K. H., 1979.Cytotaxonomy of black flies (Simuliidae). Annual Review of Entomology
24,507-539.

Rousaub, E., 1906. Insectes Diptéres. Simulies nouvelles ou peu connues. Bulletin du Muséum
d'Histoire Naturelle, Paris 1906,517-522.

RusTsov, 1. A., 1940. Blackflies (fam. Simuliidae). Fauna SSSR 6 (6), ix +532pp. [in Russian
with English keys and descriptions of new species].

RusTsov, 1. A., 1956. Blackflies (fam. Simuliidae). Fauna SSSR (Second Edition) 6 (6), 860 pp.
[in Russian].

Rustsov, 1. A., 1962a. Simuliidae (Melusinidae) [part]. In (E. Lindner, Ed.), Die Fliegen der
Palaearktischen Region 14, 337-368.




Taxonomy and geography of Canary Island blackflies 355

RueTsov, 1. A., 1962b. Simuliidae (Melusinidae) [part]. In (E. Lindner, Ed.), Die Fliegen der
Palaearktischen Region 14, 369-400.

Rustsov, 1. A., 1962¢. Simuliidae (Melusinidae) [part]. In (E. Lindner, Ed.), Die Fliegen der
Palaearktischen Region 14,40 1-432.

RusTsov, 1. A., 1964. Simuliidae d’Italia. Memoria 1. Memorie della Societa Entomologica
Italiana 43 (Fasciculo Supplementare), 1-123.

Sa~Ttos ABREU, E., 1922. Monografia de los Melusinidos de las Islas Canarias. Memorias de la
Real Academia de Ciencias y Artes de Barcelona 17,295-339.

ScHMINCKE, H. U., 1976. The geology of the Canary Islands. In Biogeography and Ecology in
the Canary Islands (G. Kunkel, Ed.). Monographiae Biologicae 30, 67~ 184.

SEGuy, E., 1921. Faune entomologique des fles Canaries. Sejour de M. P. Lesne dans la Grande
Canarie (1902-03). 11. Diptéres piqueurs. Bulletin du Muséum National d’Histoire
Naturelle, Paris 27,29 1-295.

SEGuy, E., 1925.Faune de France 12, Diptkres (Nématockres piqueurs) 1-109.

Secuy, E., 1930. Contribution a I'étude des Diptéres du Maroc. Mémoires des la Sociéeté des
Sciences Naturelles du Maroc 24, 1-206.

SMART, J., 1945. The classification of the Simuliidae (Diptera). Transactions of the Royal

5 Entomological Society of London 95,463-532.

Zwkovic, V., 1966.Simulide (Diptera, Simuliidae) grupe aurewm u Jugoslaviji. Acta Veterinaria
16,257-264 [in Croatian with French summary].

Appendix

Summary of nominal species of Sinzuliidae describedfrom the Canary Islands: type-localities
and current status

Name Placet Coordinates  Island Status
N/W

annulipes Orotava 28°23//16°31  Tenerife =ruficorne
canariense Tafira 28°04’/15°27° Gran Canaria =pseudequinum
guimari Guimar 28°197/1625  Tenerife valid species
H-nigrum Barranco de Morera 284 1’/17°47° LaPalma = intermedium
insolitum Dehesa de la 28°42’/1746' La Palma =intermedium

Encarnacion
intermedium Guimar 28°197/16°25"  Tenerife valid species
nigripes Dehesa de la 28°42/17°46" LaPalma =velutinum

Encarnacion

paraloutetense  Las Lagunetas 28°007/15°34" Gran Canaria new species

pseudequinum  Tafira 28°04’/15°27°  Gran Canaria valid species

pseudolatipes Dehesa de la 28°42°/17°46 LaPalma = velutinum
Encarnacion

subniorsitans Tafira 28°04'/15°27°  Gran Canaria =guimari

tenerificum Barranco del Rio 28°127/16°35"  Tenerife new species

velutinum Dehesa de la 28°42°/17°46" LaPalma valid species

Encarnacion

tDetermined to the nearest known one kilometre square the Universal Transverse Mercator
Grid References for the type-localities are as follows: Barranco del Rio, CS4322; Barranco de
Morera and Dehesa de la Encarnacion, BS3076: Guimar, CS6132: Las Lagunetas, DR4398;
Orotava, €S5241 ; Tafira. DS-5504.

Note added in proof

In late December 1987, while this paper was in press, Dr Marcos Baez found
running water in two ravines on Gran Canaria inhabited by larvae and pupae of
Simuliidae, showing that blackflies are not yet extinct on this island. Preliminary
examination of some reared adult flies and associated pupal skins confirms the
presence Of two species, almost certainly S.guimari and S.intermediurn. Further
information will be given elsewhere at a later date.






