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The West Indian SandfHes 
of the Genus Culicoides 

(Diptera: Ceratopogonidae) 
" 

ByWIl,L.lS W. Wl\l'rlr, Systematic' ElIlomo/O{IY Laboralory, Northeastern Regio!!, Agri
cultural Uesl'arch Seruic(!, (lnd FIIA:NKI,IN R. 13L,\;:.ITON, [)epartment of Elllomology, 
flllil'ersity oj l?[ol'ir/a . 

Tht' first species of Cnlicoides re
ported from theWest Indies was dc
scribC'c1 from the benches of northe1'I1 
Cuba in 1851 by Felipe Poey, "the 
father of Cuban Zoology," as 
()ccacla fllrens (fig. 1). Poey noted 
the abundance and bloodsucking at
tacks of "(II jejcn" on the Cuban 
eoasts and speculated that it must 
be breeding in the mangroves 01' 

marsh('s along thl' seashore. 
In the l;~nglish speaking islands of 

till' Antilles thl'sl' pests are known as 
"sandflips." Williston (1896') t cle
seribed thrl'l' sp(>l'il't; of Oll,licoides 
from ~aint Vinct'nt at; Ceratopogon 
maclllilhol'a:r, C'. decoI', and C. 1)hle
botol/tH,~. II. H. Smith, who collected 
mnlerifd for 'Villiston, addl'd the 
notl' on C'. phlebotomus: "This is the 
common 'sand-fly' about the south
1'l'1l ('IHI of the island." 

Coquillett (1901) described Cera
lopogo]! mel/ellS frolll Flol'ida; this 
bloodsucking species is also a pest in 
the Bahamas. Little was added to 
our records of West Indian sandflies 

Tit!' y!'lIr in itlllil' anN- (hI' authors' 
nlll1H's incliellt!'s thr rl'frrl'llt'C in Lilern
tur!' Citl'Cl, p. 86. 

until Edwards {l922) described 
C'ulicoides IOllghna.ni and ~~ variety 
ja I/wicensis from ,T amaica. Hoffman 
(1925) reviewed the North Ameri
can, Central American, and ·West In
dian C'ulicoidc., and described C. 
trinidadensis. 

In 1942 Fox began a concentrated 
study of the Caribbean C1llicoides 
resulting in a long series of papers 
(Fox, 1942, 1946, 1947, 1948, 1949, 
19520., 1952b, 19550, 1955b; Fox and 
HotTman, 1944; Fox and Kohler, 
1.950; Fox and IVlaldonado, 1953; 
Fox and Garcia-Moll, 1961; and 
Kohler and Fox, 1951). 

Beck {l95l) began hel' study of 
Florida CllLicoides with the descrip
tion of a new species, C. fioridensis, 
which also occurs in the Bahamas. 

Tn a far-sighted and effective re
sponse to the difficult sandfly pest 
problem at resort hotel and beach 
a reas on the north coast, the .Ta
maicail Government established a 
Sandfly Research and Control Labo
ratory under the lVIinistry of Health 
at l\fontego Bay in 1959. Since then 
this laboratory has contributed im
mensely to our knowledge of the bi
ology and control of West Ip.dian 
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sandflies, beginning with the work 
of D. S. Kettle and later that of 
J. R. Linley and John B. Davies (see 
Literature Cited for their contribu
tions). A similar laboratory has been 
t'stabEshed on Grand Cayman Is
land and staffed by M. E. C. Gig
lioli and John E. Davies. 

The Bahamian Government ,vas 
never able to establish a coordinated 

laboratory such as these, but in the 
early 1930'~ it enlisted the help of 
J. G. Myers, a government ento
mologist., from Trinidad. Since 1950 
it has relied heavily on the assistance 
of private entomologists from the 
United States, two of whom should 
be mentioned for their important 
work on the biology and control of 
Bahamas sandflies--Edwin A. Sea

http:Ctol,,,,.ln
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brook of the Palm Beach County, 
Fla., ?dosquito Abatement Distr.ict, 
and Glenn 1\1. Stokes of Ne\\r Or
leans, La. 

Setting the geographic limit.:; of 
the West Indies is slightly arhitrary 
ancl contr()Yersinl depending Oli the 
purpose:; of the study. Geological, 
biologic-al, and political considera
tions result in different limits. For 
the purpose of this study, we have 
excluded Trinidad and Tobago from 
the West Indies because these islands 
have a sand fly fauna essentially the 
Sklln(' as the adjacent Venezuelan 
mainland l'.nel because a review of 
their snndfly species is being re
ported elsewhere. We will refer Ol!
casionally to Trinidad as "West In· 
dian" when a few Antillean specief:. 
are found there but not on the South 
American mainland. Although the 
Dutch island of Aruba falls within 
the same category as Trinidad in be
ing closely related to the Venezuelan 

mainland in its biogeography, we 
Ill1\'e included it" only known C1lli
coiaf!s species in our review because 
it has been neglected in other re
ports. The Bermuda Island::i share 
some Culicoides species with the 
Southeastern United States and only 
one with thr West Indies. 'Ve nrc ex
duding them from our study and we 
rcfer the reader instead to the re
ports of Williams (1956, 1957) and 
Wirth and \Villiams (1957). 

Regrettably our coverage of the 
West Tndies has been extremely un
e,·cn, and tonay we know practically 
nothing of the C1dicoides of the im
pOl·tant islands of Cuba and His
paniola and mO~lt of the islands of 
the Lesser Antilles except Dominica. 
Perhaps one of the major accom
plishments of this bulletin will be to 
point out these gaps in our knowl
edge and to provide :t tool for filling 
them in when field ,vork can be done 
in these neglected areas. 

ECONOMIC IMPORTANCE 

Our knowledge of the biology and 

. biting habits of Ctt.licoides is still so 
frttgmentary that we have scarcely 
any indication of their importance 
as yectors of pathogenic organisms, 
but their role is probably minor as 
compared with that of mosquitoes, 
fleas, lice, and ticks. However, Cllli
coides may have an important role 
in the transmission of some diseases, 
mainly as vectors of filarial worms 
(Sharp, 1927, 1928; Steward, 1933; 
Buckley, 1933, 1934, 1938; Dampf, 
1,9S6,~ Henrard and Peel, 1949; Ro
mafia and Wygodzinsky, 1950; 
Chal'Cirome and Peel, 1951; Hopkins, 

1952; Hopkins and Nicholas, 1952; 
~lirsa et aI., 1952; and Duke, 1954, 
1956). These species may also trans
mit certain groups of viruses such as 
bluetongue of sheep and cattle (du 
Toit, 1944; Price and Hardy, ~954; 
Foster et aI., 1963; Bowne ct aI., 
1964, 1966) ; horsesickness (du Toit, 
1944); buttonwillow virus (Reeves 
et aI., 1970); malarialike protozoa 
including HaemOp1"Otells of birds 
(Fallis and Wood, 1957; Fallis and 

Bennett, 1960,1961) i Leucocytozoon 
of chickens (Ak:ba, 1960); and He
patocyst£s of monkeys (Garnham et 
aI., 1961). 
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By their annoying attacks in tre thrust of their entire article is to

mendous numbers, Cldicoides species ward ways of avoiding ,1 sandfly 

ha\'(' gained notoriety as pests on problem whenever possible rather 

beaches and in coastal swamps than trying to control nn already 


throughout the world. Recreation l'xisting on('. They t'advise that in

nrl'as in tht, mountains also have tending de,'clopers should fully in

lheir quota of these pestiferous spe vestignte the sandfly situation before '" 

cies. In the West Indies the most commencing their projects, since con

widl'sprt'/1.d ane! troublesome pest is trol mNlsures forced upon them later 

C'. furens, which in some coastal may be very expensive." 

:Wl'as is troublesome ('nollgh re
to Linlt'y tlncl Davies fmther stnted: 
Utrd the d('veiopml'nt of othenvise "One point that should not escnpe 
magnificr.nt resorts (Myers, 1985; would-be developers is the following.
Adamson, 193.9; Linley and Davie15, In fast-growing nreas, such ns parts
1971). In sp('cial areas C. phleboto

of Florida, small towns nrc often es
/ntiS, ('. bal"bosai Wirth and Blan

tablished in desirable areas, and 
ton, and C. I/Ielleus are nlso n 

eombined interest cnsures the neces
problem, nlong with :'.(lother blood

SI).1"y funds to denl with insects on a 
sucking eeratopogt;oid, Leptocollops 

coordinated basis. An entirely differbequocri. i (l(i('f~('r) (Pninter, 1.927; 
ent situation exists in a remote islandLinley I\lId Dnyies, W71), Fourteen 
locality. 'Ve saw instances of singleof the 24 West Indian species han' 
hotels sitl'd in complete isolation,been r('eordcd as biting humnns. 
literally surrounded by enormousLinley and [Jades (1.971) re
swamps. The tourist in this situationvi('wcd the problem of snndflies VCl"

su::; tourism in thcWest Indies, sum is important only to the promoters, 

mnl'izoc[ th(\ biology of the most and they alone must benr the entire 

importnnt 81)('cie8, and made recom- and frequently formidable cost of 

1l1encbtions for control. The main insect control." 

ADULT MORPHOLOGY 
The structure of C'1l1icoides adults flattened and in line with the ante

has bt'en described by Carter et al. rior surface of the proboscis. The 
[19£0), .Tobling (1.928), Tokunaga compound eyes are large, reniform, 
(1.9a7), Gnd U951) t Wi rth (1.9520), and more or less contiguous above 
Wirth and Blanton (1959), .Jnmn the bases of the antennae. They may 
back [J965) , and Atchley (1 [)67, be bare or with short pubescence 
W70). In the following brief descrip between the ommatidial facets. The 
tions the most importnnt characters degree of eye separation or contact 
uSNI in Clllicoides classificntion nr(' is often useful in distinguishing spe
<kfined. cies. In the angle between the eyes 

Hcad.-Thc hend is subsphericnl, on the frons is an interocular seta, 
with till' nntl'rior surface somewhat and above this is often a transverse 

http:magnificr.nt
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suture that marks the separation of 
the frons and yertex. 

The antenna has 15 divisions, 
termed segments in this bulletin for 
eonvenience, although it is recog
nized that the 13 divisions of the 
flagellum are not true segments in 
the' morphologieal sense. The basal 
~egm('nt Or scape is ringlike, incor
porated in the head capsule, and 
hidden by the great1y enlarged p('(li
cel. The Jit'st Jlagellnr segment is 
slightly enlargC'<1 and always bears 
s('nral small sensory pits each sur
rOllnd('d by minute setal'. Some or nil 
of til(' distal g('gments also \)ear these 
sensory tufts; their number, shape, 
and distribution are of great impor
taIlC(' in clnssificntion. In the female 
th(' first eight flagellar segments are 
short nnd henr long yerticils basally, 
The fi\'(1 di::;tal st'gments arc more 
('Iongnte(\ and without verticils. The 
ratio of th(' combined lengtht, of the 
fin' ('longat(lI distal s('gments (\i
Yided by the combined lengths of 
:::('glll('nts 3-10 forlllS the nntel1nal 
rutio lAB I. In the male the pedicel 
is mol'l' l'I1largl'd than in the female. 
nnd thl' transition in lengths of the 
flngelh\l' st'gments occurs between 
segnwnts 12 and 13. Of segments 3
12. each has it whorl of greatly elon
gate'd, el'l,ctile n'l'tkils forming a 
"'.lHtr::;C' to dense plume. 

1'11(' mOllthpart~ arc well devel
oped. often il8 long as the head cap
;.:ull; it8l'lf, and l5tronger in the femalC' 
than in the male. In females of most 
specie'S the)' arC' fiUNI for piercing 
and bloodsucking. Th(,')' consist of 
six 8Iend('l', distally toothC'C1 blndes of 
subeq\lnl Il'ngths. including a strong 
upper labnltn-ppiphnrynx, a pnil' of 

maxillae', a pail' of strong1y toothed 
mandibles, and a median tubular hy
popharynx. These p"_rts are enclosed 
in a pmboscis formed by the fleshy 
part of the labium. The relative 
length of the proboscis is of value in 
classification and is expressed as the 
proboscis/head ratio (P/H ratio), 
which is obtained by dividing the 
dist!tnce from the end of the labrum
e'piphnrynx to the tormae by the dis
tanee from the latter to the interocu
lar setal base. The maxillary palpus 
is fh'e-segmented, and the third seg
ment is somewhat swollen and on the 
distal part of the' ll1edioventral sur
face hears a spe'cialized sensory pit 
or group of sensilla, which forms an 
important taxonomic character. The 
pal pal ratio (PR) is the length of 
the third palpal segment dividrcl by 
its greatest breadth. 

Thorax.-The thorax is moder
ately broad and convex above, 
arehecl anteriorly, and projecting 
slightly over the head. Dorsally it 
I)('ars a pair of small depre:;sions be
hind the' humeri, known as the hu
L11C'ral pits, which luwe been assumed 
to be' :::ensory bat whose exact func
tion is obscure. In various species 
the disk of the ll1esonotull1 is o1'11a
1l1e'nted with a distinctive pattern, 
best seen in fresh or dried specimens, 
but usually visible to some degree in 
slide-mounted material. The legs are 
slender without special armature, 
hut the apex of the fore tibia bears 
a small spur and tuft of modified 
hnirs, ancl the tip of the hind tibia 
bears an anterior spur and two trans
\'er~e rows of modified spinose hairs. 
TIl(' "hind tibial comb" includes only 
tht' longer spines in the distal row 
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and is of some value in classification. 
The fourth tarsomere is usually cy
lindrical but in a few groups is cordi
form. The claws arc small and equal 
on all legs, simple in the female but 
divided at the apices in the male. 
The em podium it> vestigial. 

Wing.-The wings bear dense mi
crotrichia, the !'ize ane! pigmentation 
of which give rise to the characteris
tic pattern of dark or light spots, and 
mo\"(' or less abundant macrotrichia 
or longer hairs. The color pattern of 
spots or bancls is characteristic for 
{,Hch species and is of primary im
portance in classification; however, 
in some groups of species it is poorly 
de,'clopcd or eyen absent. In the 
males the wing is longer and nar
rower than in the female, and the 
color pattl'1'I1 is less contrasting. The 
wing length is measured from the 
bfu::nl nreulus to the wing tip. The 
t'ostn usually extends to mOr(' than 
half the wing length. The costal ratio 
(CR) is th(' value obtained by chvid
ing the length of the costa by the 
wing length. There are, with rare cx
cl'ptions, two complete radial cells 
fOl"\lwd by the more helwily sc lero
tized radial branches; usually the 
f'('cond Or distal one (2RC) is 
hroader anti longer than the first, 
which is often slitlike. We used the 
Tillyard modification of the Com
stock-Needham system of wing 
Y('nation, in which from front to 
back th(' branches of the anterior 
fork arc called Ml and M2 and those 
of the posterior fork arc M3+4 and 
CuI, The color of the halter is also 
uscful in species separation. 

Abtlomen.-The female abdomen 
is rela.ti,'cly stont and the apex some

what tapered, with a pair of small 
rounded cerci visible below the ninth 
tergum. Internally the female pos
sesses from one to three sclerotized 
spennathecae, which are usually 
oval to pyriform, with the slender 
bases of the ducts sclerotized [(\1' a 
short distance. The spermathecac t.i'e 
joined by hyaline ducts to a com
mon duct, and at the juncture there 
is usually a small sclcrotized ring. 
In most species with two sclerotized 
spennathecae there is also a small 
rudimentary third one. The number 
and shapes of the functional spcrma
thecae and the presence or absence 
of a ring arc important in classifica
tion. The length of the spennatheca 
is measured in the axis of the base of 
the duct and includes the sclerotized 
part of the duct. 

The male abdomen is slender and 
bears the prominent genitalia ter
minally. These are of primary im
portance in group classification and 
species identification. The ninth seg
ment is in the form of an irregular 
sclerotized ring consisting of the 
fused tergum and sternum. The ninth 
tergum forms an expanded plate, 
com·ex externally and hollowed out 
mesally, and bearing the anus 
flanked by a pair of membranous 
cerci on the venhomesal face. The 
hind corne~'s of the ninth tergum are 
frequently expallded as a pair of 
apicolateral processes. The ninth 
sternum is much shorter than the ter
gum, usually with a caudomedian ex
cavation on its hind margin: where 
the base of the aedeagus articulates 
at thc late1'ft1 corners. 

The forcepslike genital append
ages or gonopods arise laterally at 
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the base of the tergum and arc two
segmented. The enlarged basal seg
ment or basistyle bears two internal 
processes ttt the base, a mesally di
rected ventral root and an anteriorly 
directed dorsal root, the latter ar·· 
ticulnting directly with the base of 
the paramereo The distal segment 
(clististyle or clasper) is setose and 
slightly swollen at the base, slender 
and nearly bare distally with an in
cUJ"n(\ point. When llot extended, it 
is folded n1C'sad across the mesal facC' 
of the ninth tC'rgum. The aedengus is 
usually a V-shaped structure with II 

median process directed ventrocau
dad, forming a sclerotized support 
on the \"Cn trn I surface of the male 
genital duct. 

The parameres are usually a pair 
of sclerotized internal rodlike scle
rites, eaei; with knobbed basc and 
Y(mtrally directed distal point. They 
are subject to great modifications in 
the shape and direction of the basal 
knob, the middle stem, 01' the distal 
point. In some groups of species the 
para-meres may fuse mesally in part 
or completely in a platelike struc
ture. Although morphologists suggest 
that it is more appropriate to use the 
term paramere for the primary gono
pod, here called the basistyle and 
dististyle, and the term claspette for 
the internal sclcrite, here called the 
panunere, we prefer to follow the 
trnditional usage among ceratopo
gonirl taxonomists. 

BIOLOGY 


Adult Food Habits 
and Autogeny 

The males feed on nectar from 
[lowering plnnts and females may in
crelUW longevity by doing so. With
out sugar, laboratory-bred C. bar
bosai aelults were all dead within 4 
clays, but with sugar available, males 
Ii\'('d up to 13 days and females up 
to 17 days (Linley, 1966b). In C. 
obsoletus CMeigen) females, longev
ity increased from 10 to 51 days in 
New York whrn they were fed sugar 
(Jamnback, 1961). 

0nly Cttlitoides females take a 
blood meal. In most species n blood 
meal is required for egg maturation. 
In some species, which are autog
enous, eggs lllay be matured on the 
first gOllotrophic cycle without n 
blood meal. These flies obtain nutri

tion for egg development from fat 
bodies stored during the larval 
stages. Maturation of a second and 
subsequent egg batches in such spe
cies is dependent on a blood meal, 
and a meal is needed for each batch 
of eggs. Facultative autogeny takes 
place to a variable degree in C. mel
lew; (Linley, 1969), C. fwoens and C. 
barbosai (Linley, 1966b; Linley et 
aI., 1970b) , C. sanguisuga (Coquil
lett) (Jamnback, 1965), C. waringi 
Lee and Reye and C. mackerra.si Lee 
and Reye (Dyce andl'.'Iurray, 1967), 
and other species. 

Gluchova (1958) showed that the 
number of blood meals 1md ovarian 
cycles could be ascertained by the 
number of follicular relicts in the 
ovaries after oviposition. She identi
fied up to four ovarian cycles in wild

http:mackerra.si
http:CULICOID.ES
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('nught C. grisescens Edwards, but 
Lewis (1958) found more than one 
rt'lict body diffi('ult to observe in C. 
jlO'ells and C. barbosai. Some species 
with rC'ciuced mouthparts (low num
1)('1' of mandibular leeth) nrc not 
known to lnke n blood meal: C'. 
lJ(lInblt.~i('o/a Lutz (Lee, 1968), C. 
ch'l'llIllscriptus Kieffer l Gluchova, 
1D58) I ('. berlltlldellsis Williams 
(Williams, 1D61) , and C. dendl'ophi
ius Amosoya (Amosovlt, 1959). 

LinlC'), t't nl. (1970b) found in 
Florida that C. jW'ens fellU\1es thnt 
wel'(' cnughl nttempting to bite in 
nalul'l' wert' all pnrous (i.C'., had rel
ict o\'a1'iole dilntiom; from previous 
()vipositiollS). They concluded that 
this species is probnbly 100 percent 
autof;('nolls. Th('y ;,;howcd that C. 
jllrens ('xhibits a :;ensonal change in 
('gg proc\ucth'ity of nutogenous f<,
mule:; in n populntion, \'arying from 
a minimum of 43 eggs per female in 
the t;mallest individuals (mean wing 
ll'l1gth 0.91 111m.) ('merging in Sep
tember to a maximum of 81 eggs de
po:;;1ted by larger f('males (wing 
length 1.15 tnm.) C'lllerging in March 
aftt'r dc\'eloping in the cooler part of 
the yt'ar. 

1.')1(' adult fe('ding habits of the 
\\'cst Indian C'lllicoidescan be sum
marized as follows: 

F('eding on man.-bal'bosai, /lol'i
densis, jO.l'i Ortiz, jUl'ens, hoffmani 
Fox, insionis Lutz, longhnani, mel
lellS, pOllomellsis Barbosa, paraensis 
(Ooeldi), phleboto/ILw" pltsilllls 
Lutz, tl'ilillentlls Fox, and t1-inidad

. e/lsis. 

Fet'ding on horse, donkey, mule.
arubal' Fox and Hoffman, fox'i, fu

rens, and heliconine Fox and Hoff
man. 

FC'eding on cattlC'.-insignis. 
FC'C'cling on bird.-nrchboldi 'Wirth 

and Blanton and hoJjmani. 
Hosts unknown.-borinqHeni Fox 

and HotTman, bredini 'Wirth and 
Blanton, decal', dominicallns ,Virth 
and Blanton, jaITi Wirth nnd Blan
ton, glladr/ollpensis Floch and Abon
l1('n(', and jallla.icensis. 

Mating Habits 
i\Jating (Downes, 1955) typically 

takes place in flight. The males 
form swarms nne! as the femnles fly 
through the swarms they arc cap
turNj by the mnks. A few species will 
mate without swarming, with both 
s('xes running 01' crawling nround on 
the sailor "egetation near the poten
tial Inr\'nl habitat and mating on 
contact (Downe:;, 1958). C. meZle1ts 
is a West Indian species with this 
habit (Linley, 1.969; 'Wirth, personal 
obser\'ation). In some species both 
~exes arc attracted to the adult host 
where the mnles mate with the fe
males shortly after the latter have 
fed (i.e., C. 11ttbectllosus (lVIeigen) in 
Russia and C. utahensis Fox in west
em North A111ericn). 

,Yhile swarming the males bring 
th(' setac of the antennal plumes to 
nn erect position (Downes, 1955) 
1958), where they serve in auditory 
recognition of the wing beat fre
quency of thc female. At all other 
times they are folded. The mating 
posturc (Pomerantzev, 1932) is nor
mally end to end facing in opposite 
directions with the male claspers 
pointing to the hene! of the female 
nne! the yentral parts of the genitalia 
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in contact. In C. tt1lbeculos'tls this re
sults ill a 180 0 rotation of the male 
genitalia, but in most other species 
there is only a gentle torsion of the 
male abdomen. 

:\Iost species mate only once, but 
Jones (1966) found that C. val'iipen
nis (Coquillett) can mate repeatedly 
and stored S})0r111 would last for up 
to three egg batches. Sperm is trans
ferred to the female in a spermalo
pho1'(' in C. nubecu,loS1ls (Pomerant
zev, 1[)32) and in C. mel/ells (Linley 
and Adams, un1). 

Oviposition 
Females whell nol giyen a suitable 

choice of oviposition site may refuse 
to oyiposit, but decapitation can re
mow this inhibition (Linley, t965e) , 
nnd eggs may be deposited freely for 
experimental studies. Typically the 
('ggs nrc laid within a week or 10 
clays after the females emerge in au
togenous species or the same length 
of time afte!' a blooe! meal. The eggs 
are small (0.25 mm. long) and ba
nana shaped, white when newly laid 
and darkening to brown. They arc 
c\0posited on a moist substrate and 
cannot sUITin prolonged drying. 
TIl(' eggtl hatch in a few days (2-4 in 
C. ju/'el!s and 5-7 in C. barbosai; 
Linley, 1966b). The first-instal' larva 
possess(;'s u functional spine· hearing 
proleg. 

Liniey (t965b) found thai C. 
jurells and C. barbosai in Jamaica 
showed c:vidence (oyariole relicts) of 
ability to deposit one tautogenous) 
01' two (secone! after a blood meal) 
batches of t'ggs. Jon0S U967) found 
that C.L'ariipenms females deposit 
un egg batch for each blood meal 

taken. A single female could live up 
to ·14 clays, deposit a maximum of 
243 eggs in a batch, ancl lay up to 
1,143 eggs in as many as seven egg 
batches during her lifespall. 

Larval Habitats 

Only the most important works on 
the life histories and larval habitnts 
o [ the ,Vest Indian sper.ies will be 
mentioned, beginning with the early 
tlouth American and Centrai Ameri
CHn studies of Lutz (1913), Painter 
(1927) 1 Fox (1942), Carpenter 
(1951), ,Yoke (1954), and Forattini 
et al. (1958). 

The most intensive study of breed
ing plnces of neotl'opical Culicoicles 
was made by Williams (1964) in 
Trinidad. He reared 24 species from 
a wide variety of habitats, including 
sandy and muddy margins of streams 
and ditches with fresh and brackish 
water, pond ancl swamp margins, 
spring seep areas, discarded animal 
bedding, rain-soaked Immure, decay
ing cacao pods, banana stalks, cala
bash fruits, and flowers of Calathea, 
Hclieol! ia, and C lusia. 

In the West Indies the only inten
sive studies of Clt.licoicles biology 
were made in .Jamaica by D. S. 
Kettle, J. R. Linley, and .J. B. 
Dayies, who have published a series 
of papers on larval habitats, biology, 
and immature stages. Their findings 
are reviewed here under each species 
in Descriptions of C1Llicoicles Species. 

The IVest Indies are particularly 
favorable for those CUll:coicles spe
cies that prefer coastal mangrove 
swamps and sandy beaches because 
of the many miles of shoreline, par
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ticularly in the small low islands of 
the Bahamas. Only the larger islands 
of the Greater Antilles and Lesser 
Antilles have area and elevation 
enough to create constantly wet 
environments suitable for the rain 
forest and cloud forest species that 
predominate on the neotropica I 
mainland. 

The preferred lalTal habitats of 
the 'Vest Indian (,ulicaides species 
are as follows: 

(1) Sandy bt'aches and coastal la
f!,oons-melletts, phieboto'lll:lls. 

(2) Coastnl mangrove swamps 
nnd salt marshes-anlbae, barbosai, 

fUl'ens, insignis, trinidadensis. 
(3) Wet soil and pond and stream 

margins, usually with organic mat
ter-faxi, insignis. 

(4) Rotting plant materials-faxi, 
jamaicensis, laughnani, paraensis, 
Intsillus. 

(5) Tree hole debris-barinqlleni, 
haffmani, paraensis, t1·il'ineatlls. 

(6) Leafaxils and bracts of 
water-holding plants-decal' (in
fen'ed) J da min icamLs (inferred) , 
farri (inferred), hez.icaniae, pana
/1l( l!sis. 

l'i) LTnknown-m'chbaldi, bredini, 
Jlaridellsis, glladelanpensis. 

CONTROL MEASURES 

Literature on CtLlicoides control 

has been reviewed by Kettle (1969a) 
and Linley and Davies (1971). 

Several workers have recom
mended control measures for C. 
furens using n system of dikes and 
plllnps for water-level management 
and drying up or flooding potential 
larval breeding sites (see Hull and 
Dove (1935) , Hull et al. (1939, 
194-3), Platts et al. (1,943), Rogers 
U962} , MacLaren et al. (1967), and 
Linley and Davies (1971»). 

'Vorking in .ramaican mangrove 
swamps producing large numbers of 
C. fu)'ells, C. barbosai, and C. insig
II is, Davies (1969) found that C. 
barbosai preferred more heavily 
shaded habitats than the other two 
species. Clearing the mangroves and 
exposing the soil to full sunlight re
duced the population of C. bm'bosai 
to It tenth of that in the control area 
but had little effect on C. furens and 
C. insignis. 

l\Ieas\ll'es for treating the soil with 
insecticides to control c-l~licaides 

larvae have been proposed by Curran 
and Goulding (1950), Labreque and 
Goulding (1954), Jamnback et al. 
(1958), and Wall and Doane (1965). 
Use of insecticide sprays and fogs 
for outdoor control of Culicou;es 
adults has been described by 
l\'Iadden et al. (194-6), Glasgow and 
Collins (194-6), and Bruce and 
Blakeslee (194-8). Wire or plastic 
mesh screens have been only par
tially effective in preventing Culi
caides from entering houses because 
of the small size of the insects 
(Porter, 1959). Treating the screens 
with insecticide in kerosene proved 
helpful (Jamnback, 1963). 

With the recent concern about the 
long range environmental deteriora
tion produced by massive applica
tions or long continued usage of 
modern pesticides, advisory agencies 
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haye become cautious about recom placed Oil the need for research to 
mending chemical control except as develop biological and manage
a last resort. Emphasis is being mental solutions to sandfly problems. 

GEOGRAPIDCAL DISTRIBUTION 


Hodge (1954) reviewed the An
tillean geography and ecology. 
Woodring (1954) reported on the 
geological history of the Caribbean. 
Chact' and Hobbs (1969) sum
marized the West Indian biogeog
mphy in a revision of the West 
Indian t('rrestrinl and fresh-water 
c\('capod erustaceans. The maps of 
the West Indies and Dominica by 
Chace and Hobbs and the accom
panying gazeteers are ('specially 
helpful and have been followed in 
Our distribution lists. 

The following tabulation sum
marizes our knowledge of the dh,
tribu tion of the 'Vest Indian Cul'i
('oides. The format has been adapted 
from a similar table by Chace and 
Hobbs. The maps in figures 2-6 
illustrate som€' of these distributions. 

The geographic distribution of the 
fauna is as follows: 

Antillean endemics (nine species) : 

Lesser Antilles (five species) : 


Dominica - archboldi, 

bredini, domirl'icanlls 


Guadeloupe - glladelo1£

peRsis 

Dominica, Saint Lucia, 
and Saint Vincent
decor 

Greater Antilles (two spe
cies) : 

.Jamaica-farr£ 
Jamaica and Puerto Rico 

-borinque.ni 

Lesser Antilles and Greater 
Antilles (two species): 

,Jamaica and Cayman 
Islands to Barbados 
and Trinidad-hoff
lI!al1i 

Puerto Rico to Barbados 
and Grenada-tril1'n
ealus 

Antillean fauna also represented 
on eontinental masses (15 species): 

Lesser Antilles, Central Amer
ica, and South America 
(one species) : 

heliconiae-Honduras to 
Brazil; Grenada 

Lesser Antilles, North Amer
ica, Central America, and 
South America (two spe
cies) : 

arubae-Texas to Colom
bia and Venezuela; 
Aruba 

paraensis Eastern 
United States to Ar
gentina; Grenada 

Greater Antilles, North Amer
ica, Central America, and 
South America (three spe
cies) : 

barbosai - Floria" to 
Panama and Ecuador; 
Bahamas, Cuba, J a
maiea, Cayman Is
lands 

http:borinque.ni
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jam(l icells is-nIexico to 
Pannma, Venezuela. 
and Trinidad; Bn
hamas, Cuba, Jamaica, 
Puerto Rico 

p(l neLl/lens is-nlexico to 
Panama; CubH, .Ja
maien, Cayman h
lands 

(;rent('r Antilles and North 
Americn. (one species) : 

100ty/want Florida. 
Texas j Bahamas, Cuha, 
.Tamaicn 

Bahamas and Xorth America 
(two speciesl : 

floridellsis-Floridn; Bn
hnmHS. Bel'll1uc\n 

mel/eus-Eastern United 
Stah':> ('oastn\); 13a
hnmas 

Ll's::)l'r Antilles. GrC'atl'1' An
tille::), Central America 
(and 101' ~lexico) , and 
South America (four ::;pe
eies) : 

j(}.ri-~[exico to Argen
tina; Jmnnicn, Puerto 
Rico 

phlevotol11tls-}.[exico to 
Ecuador and Bl'!lzil; 
widespn'ad in 'Y('st 
Indies 

PllBilllls-:'lexico to Ec
uador nnd Bntzil; 
widespread 111 West 
Indies 

l rill idadellsis-Nicnl'U gun 
to Colombia und Trini
dad; Bahamas, Cuba, 
Haiti 

Ll's;;:er Antilles, Greater An
tilles, North America, Oen

trnl America, and South 
America (two species): 

jW'ells-Eastern United 
States to Brazil and 
Ecuador j widespread 
in West Indies 

insi(lIlis-Florida to Ar
gentinn j widesprend in 
West Indies 

The gcogrnphic distribution of the 
Culicoides species is as follows: ~ 

AI. tigua-jllrens, Ito jJmani," phle
botomus:' pllsil/u.s .. 

Aruba-Cll'llvae 
Bahamas-barbosai, jloridensis, • 

jU),(>lIs. ja mClicellsis, loughllani,· 
mel/ells." trinidadensis 

Bnl'i>ncio;,-/urens, hofJlIlani,* pa
racl/sis. lrililleallis 

Cnymnn Islands-barvosai! jurens, 
hojJma 1/ i.*illsignis,* pana'/lle/lSl~,* 
pusilllls * 

Cuba--barbosai, jurens, insignl~,* 
jamaicensis,* 101lghnani,* pusilllls: 
lrinidadensis * 

DQminicll-archboldi, breclim:, de
cor, dominica1!lls, jllrells, hojJmani," 
insiynis,* phiebotolllus,* pll.silllls,* 
tl'ilillea t llS * 

Dominican Rcpublic-jurens, in
sigllis,* 'phleiJotolnllS 

Grenada - heliconiac, paracusis, 
PIiBillllS,* trilinc(lills * 

Guadcloupc--jllrens, yuadelollpen
sis 

Hait.i-jll/'ells, ill s ignis, trinida
densis 

J amllica - barbosai, bor£nqueni, 
jarr£, jo.1:i,* jttrclls, hojJmani, illsignis, 
jamaiccllsis, 101lghnani, panamensis,* 
phlebotomus,* pusillllS 

• New records arc marked with an 
llsterisk. 
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:\Iontserrnt-furel1s 
Puerto Rico-borinqueni. fo:d, 

furens, hofJmani, insignis, jmnaicell
sis, phlebotmltw;, pusillllS, trilineatlls 

Saint C'roix-fILrens, hofJmani, 
jamaicensis, IOllghl1ani,* phleboto
mus! I rilineatus 

Saint John-furells. insiguis,* 
phlebotvmHs * 

Saint Lucia-decor, jw·ens. hofJ
mall!," insigllis," 1Jhlebotomw;,* PlL
siilus.* trilineattls * 

Sl1int ThoIlHlS-fl/./'('/!s,* trililleatlls 
Saint Vincent-decor. jurens, 

phleliotOlltllS 
Virgin Gorda--fll.rens * 

According to Woodring (1954)! 
lnrgl' insular musscs existl'cl in the 
('nribbt'l\n during tht" Cretaceous 
nnd some pl'l'sisted during the Eocene 
period. There is no geological cvi
tlt"nce, however, of nny continuous 
ll\nd bridges or cvidence that any 

existing land masses wcrc continu
ously in the Antilles back to the 
Eo('ene, 

Eardley (1954) postulated that a 
belt of Ittte ,)urnssie or Cretaceous 
orogeny brnn('hec\ eastward from 
Central America through the Greater 
Antilles and Lesser Antilles to Trini
dad Ilml Yenezuela. This belt made 
n tight U-shaped pattern ancl marked 
two tectogenes, both formed in late 
:\h'sozoi(' and probably in succession 
one nfter the other. A third tcet.ogene 
from Puerto Rico around the Lesser 
Alltilles to the Lceward Islands 
formed in the Eocene and continues 
to the present. These orogenic bclt.s 
wen' rq;ions of subsiciencc, heavy 
seclimentation, igneous activity, and 
horizontal compression. At times 
they may have bcen seaways, at 
others, superior mountain systems. 

Earciley believed the orogenic 

!<'Wl'IlE 2.-0ili(ributioll of the CultCQideslliYI1(l('IIIIS group in the Cnribbenn. 
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FIGl'R~: 3.-Distribution of sOl11e Clliic;oide:s (HojJmonia) species in the Caribbean. 

FIGURE 4.-Dislributioll of the subgenus DrY1llodesmyia ill the Caribbean. 
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FI(;l'n~: 5.-Dislribution of SOIllf' Clilicohi(lS sp('cif's in lhf' Caribbean. 

F1GL'R~: 6.-Distribution of the ClIliroidl!ll d(lbilipolpill group in the Caribbean. 
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eyclr gcncrally consisted of (1) gen
eral ('peirogenic uplift of t\ cen
tral region for a long time and the 
shedding from it of large amounts of 
dcbris to partly surrounding ba~ins; 
(2) compn'ssionnl deformation in the 
partly surrounding basins to form n 
belt of major orogeny; llnel (3) 

subsidence of the fonner r('gion of 
uplift. with the ereation of n hasin 
huying del'p water in plac('s. Tht' 
marginal IlI'NIS of the new basin 
soon hN'!l\l1(' sitl'S of hea\')' ~edi
mentation. TIll' Culf of ~l{'xieo is 
belil'wd to hlwt' Ill'gun to subside 
ill the PCI'm ian period. the \\'('stern 
Caribbean Basin to be due to Crdn
('('ous and early Tt'rtiary subsic\('nce, 
and til(' eastel'll Caribbean Basin is 
thought to ha\'(' resulted from middle 
Mel In tc' Tertiary su bsi(\cne('. 

According to Chacc and Hobbs 
(196.9). most of thc prescnt islands 
of thl' Antillcs arc not known to 
Ilt' older than Oligocene or early 
::\[iocc1l('. Conscquently, the anceS
tors of the prescnt fresh-water and 
t(,lT('strial fauna::; on th('1ll could not 
haw b('cn ('stablished earlier. 

Belkin (196'2) belie\'ecl that this 
"American ~IeclitelTanean" region 
has \)('en an important center of 
('\"olution of Ill'W typc's of mosquitoes 
and probably other tt'rrestrial and 
fresh-water organisms I'ather than a 
barrier to their dispersal. In the 
('ourse of island formation through 
fragmentation of a land area, great 
C'nyironmC'ntal stress would be placed 
on sUITiying popUlations and these 
would be' grPlltly reduced and iso
lated. elHier these conditions there 
would be an ideal opportunity for 
quick fixation of new adapti\'e types. 

These would 11lwe a chance to be
come establishNl and better adapted 
ane! they could then ciispt'rse when 
th(' isoltltl'C1 areHS 1>(,CI1111e approxi
lllat('(\ again with one or more of 
the adjoining continentnl masses. 
Limitt'd hybridization would prob
nbly also OCCtll' when cOlllnct was 
ree::;tnblished nne! would contribute 
to further evolution. Belkin believed 
that this hypothesis helped to ex
plain H'vernl r.ontroversialproblems 
as t'numerated below: 

(1) The presence of equally primi
tin' nnd distinct members of a 
phylad both in the Northern and 
South('rn Hemispheres. lisually it is 
intnrpreted that the phylad origi
nated in a continental area in one 
hemisphere and then dispersed to 
another. According to Belkin as ex
emplified by the subgenus Ochlero
tat-tis of Aedes, the situation is easily 
explained if the phylad originated on 
an intercontinental island and dis
persed to both h('mispheres where 
taxa evolved independently. Bram 
(1967) reported that, 47 of the 61 
American species of the subgenus 
('ule.r ICulex) are found in the 
American ~Jediterranean, which ap
parently was their primary center of 
origin. 

(2) The presence of annectant 
types on the larger islands and on 
the periphery of intercontinental 
areas. Belkin considered that these 
might represent relatively unsuc
cessful types evolved in isolation 
that had not been able to radiate 
and are confined to the immediate 
\"icinity of their place of origin. 

(3) The successive replacement vf 
phylads during evolution of a minor 
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group. This eouItl he aecompli;,l1C'd 
by the origin of new dominant types 
in i~olation of the intereontinental 
arNt and th('ir :;ub~l'quent inyt\sions 
of eontinl'l1tnl areas. 

Tlw Culicoid.:s jllrelll> group may 
illustrate Belkin's third type of sitUit
tion. Thi~ constal snlt-marsh v;roup 
compris('s fiyC' SPl'cil'S-C. alahi(lli
IIllS Bnrbosa, ranging from PHIH\ma 

t() Ecuador; C oarbol>ai (West Inelies 
d i:;tribu tic:) (p. 26)); cr. jll/"('lIl> 
(p. ·~31; e. gOl"gasi \Virth and 
Blanton, n Panama t'ndemie; nnd 
e. callcer :Hogut' IIIIII Wirth, a Costa 
Rican ('l'a1>-ho Il' ('11(1 l'111 ie . C. jllrens 
is by far th, most dominnnt, widl'
rnngilll!, Hnrl su(\e('~sftll spt'cit's of 
this group (fig. ;") I and may actually 
hl' n sis\{'r 8])('ci('s of the similarly 
dominant C'. schllltzei lEll(il'riein 1 
of tIlt' Ethiopian-Oriental fauna. 
8inel' no Afro-Asian sp{'('ies ttppNlrs 
to be ('Iosely r<'lated to C. selwitzeL 
it st'('ms Oil Illol'phologi('nl grounds 
that the origin of this :;pet'ies was 
with tll(' Am('ri('an C. jtl)"e1!s group. 
At the Sall1(' tiuH' that C. jlU'ens wa::i 
llchie\ing dominance, it S('(ltns that 
C. Ccillcer and C, gorgas£ ('volved as 
p('ologieally re:;tri('tNI endpmi('~, nnc! 
('. /Jtlrbosai followed C. jllrens part 
way in the western Caribbean to 
Florida (fig. 5) with [\ much re
"trictt'd ('eo logical nkhe loeated n 
little elo~er to tht' actual seashort'. 
C. sclwltzei c\'oh"cd from this group 
Hnd is ('vcn more frcsh watcr tolerant 
thntl C. jUl"ells, breeding in a wiele 
s]1(lctrulll of wet t:oil habitats. 

The West Indian CHlicoides ex
hibit nn unusual degrec of endemism, 
possibly because of their low eco
logical yalence in the sense of 

Belkin's ):'ceond situation. Thrcc 0f 
th(' nine cndemic speeics belong to 
the C. nigrigeltw; group of the sub
gcnu:; Allilomyw, a group of Heyen 
eireull::-Caribbeun spccies that lwced, 
so far as is known, in the leafaxils 
of bromeliads (fig. 2). This group 
has one wiel('spread mainland species, 
C. nigrigcl!llS Wirth and Blanton, 
rnnging from Mexico to Colombia 
and Trinidad; two Lesser Antillean 
endemies, C. decor and C. domini
CO/WI>; C. hayel>i ~ratta from :Mexico 
and Hondul'as; C. IlLtealaris \Virth 
and Blantoll and C. chrysonot1ls 
Wirth all(i Blanton from EI Sal
ylttior, Costa Hiea, Itnd Panama; 
and ('. f01'/"i mc\emic to .Jamaica. 
\Yt' :;uspt'et that through isolation 
the Antillean endemics evolved from 
mainland anee:;tors, C. decor and C. 
do mill iCCl IlliS through Venezuelan 
;:;tock:;, with the ancestor of C. jltn'i 
eoming across the Nicaraguan Swell. 
Cubl' and Hispaniola are terra in
cognita in this distribution pattern 
and should yield yaluable collection 
dnta in this group especially. Ab
sence of Anilomyia species in Puerto 
H ico, wh('L"e many insect collections 
lH1\'e been made, suggests that this 
group has il1\"ac!ed the Antilles in
dependently from the west and from 
the sou theast. 

The subgenus Drymodesmyia con
tains two groups. The C. copios1/.s 
group contains 17 species that breed 
primarily in rotting cacti in the 
Southwestern United States and in 
;"lexico, with a few species ranging 
through the West Indies to Florida 
and Puerto Rico and through Central 
America to Panama, Venezuela, and 
Trinidad. The three West. Indian 
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speeiel'l each have a ditTerc'nt distri
Imtion pnUt'rt1 (fig. 41, indicating fOI' 
('Hch n differcnt ancestral pathway 
to the' islnnds. C. jamaicensis j;; 

widely distdbuted all thc mainland 
f!"Om 1\1exlco to Panama, Venezuela. 
and Trinidad and is found on thl' 
(;rt'att'l' Antill('" and BaIHllnn~. Hi' 
pathway \I'll.:; prohably ac!"Oss til(> 
Xicarngunn 8wcll. C. loughnani i:; 
probahly !l ~:r(,l1tcr Antillel1n .:;pcci(':; 
that rt'innld('d thc mainland through 
Florida and po;,;:;i!>ly folJowcd the 
()ulf Coast to TeXHl'. )'lol'(' ('oll('ding 
i" n('('C'l'lsnry in ~It'xiC'o to Ill' surt' it 
d()(';,; not l'HllgC through "YuC'atan to 
proximity with \\'('stern Cuba. C. 
pmlCllll(,l1sis is 11 Central American 
sPt'ri{'s thnt ha;,; l'ro~s('d tIll' Xicilra
gUHn 8\\"('lJ to .Jamaica and til(' 
Cayman I;,;lnnd;,;. It is r(,[lsonable to 
dt'du('p that (', jClllwicellsis (,\,01\'(,<1 
On till' lllUinlnnd and migrated to 
till' (ireatc'r Antill(·s; C. IOH(!hllalli 
probably tran'led from tlw Antilles 
to tIl(' mainland; nnd the ancl'stral 
homl' of e. 7Jn/lame/l,~is may hay(' 
b{,l'll ('ith!.'r plac(', but more likC'ly the 
mainland. 

Th(l sl'cond group of Drymodes
myi(l i~ tht, e. daedalus group, which 
('ontnins two West Indian species 
hr('{'ding in tr!.'l' holes, C. b01-illqlleni 
nncl C. bl'edilli (fig, 4). Both arc 
West Indian endl'mics;.c. borinq1U?Ili 
o('curl' in .ramaica and Puerto Rico 
and C. bredini only on Dominica. 
Tltl' former is closely related to C. 
hillmalli Khalaf from the Southern 
rnited States, whereas the second 
has many similarities to C. daeda
[oitiesWirth and Blanton from 
Panaml1. EYolutionary pathways 
m'l' l'nt1H'r slwculntive in this group, 

hut we would surmisc that the an
cestor of C. htm/lani, C. borinqueni. 
!llld ('. bredi), j camc to the GreatC'r 
Antille::; across the NicaraguHn Swell 
from Central America, C. bredini 
t'\"ol\'{'d through isolation in the cast, 
and C. hinmani developed similarly 
on tIl(' Florida mainland, leaving C. 
borinqllelli in the Antillean heart
land. 

The distributional pictur(' of West 
Indian sl)('('ies of the C. debilipalpis 
group i::; ('omplex (fig. G). C. arch
boldi is n Dominican endemic rc
Inted to ('. elibleplwl'Hs :Macfie. It 
probably cam(' to tlw Lesser Antillcs 
by way ot Venezueln ancl Trinidad, 
\\'1l('1'(- l'('lnted specil's still occur. C. 
l/1lacie/o!lpe/lsis and e. trilineailiS are 
rlosely rC'latec\ ',Vest Indian en
dt'mics, the first specit's endemic to 
C:uudploup(' Island and the second 
ranging from Puerto Rico through 
til(' LC'sst'r Antilles to Grenada nnd 
Barbados. The most interesting dis
tribution is shown by C. hoffmani, a 
,rpst Indian endemic rnnging from 
.I tlmaica and the Cayman Islands in 
the weRt to Barbados and Trinidad 
in the enst. This species is closely 
related to C. debilipalpis Lutz, a 
widespread neotropical species rang
ing from ::\Iaryland to Florida and 
Texas in the Fnited State'> and from 
Honduras in Central America to 
Trinidad and to Brazil and Argen
tina in South America (sec Wirth 
and Blanton, 1.971). The closely re
lated C. eadsi Wirth and Blanton is 
allopatric with O. debilipalpis in 
southern Tcxas and in :Mexico, 
wh('l'cas in thc West Indies C. hoff
mani replaces it except in Trinidad 
wherl' both species occur. 
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SYSTEMATIC ARRANGEMENT 


Our systemntic clnssificntio(l of conn-nience in using this bulletin, 
thl' "'pst Indian Oalicoides (table 1) Wl' han' arranged the species descrip

shows thl'ir arrnng('Il1l'nt in si~ sub tion::; and illustrations alphaul'lically 

gl'l101'n and summarizes the mean without J'('gl\l'(\ to natural elnssificn

Y!llul's for l't:'rtain numerical char lion, 

acters of tlw femaks, For greakr 


'rAULE l.-,I{yslematic arrangement of lVest Indian SlJccies of Culicoides with 
mean -values for certain Iwmerical characters of females 

•• __ _ .....-..,_~ "'4~ ..... _,'_~. "---~-.."...--",,-.,.. ..-.... ....-----~ 

fillbgl"lluS Anll"llIlnl Proboscis/ 
/\ltd Wing Costal Anlenllul ,;l"nsory Ptdpul hcad 

s(H'ci('';; I!'nglh I'Illio I'lIlio pattern mtiQ mlio 
......._." ..... - .h_
,-"~-. ,--".,-~.~- ~ ~_ ~_ 

."................. ""~--~-----. 

Subgcnus /{ofJm(Plill Fox: .11 III, 
fo:ri 1.21 0.6S LlO 3,11-15 a.2 1.15 
heli('oui(le . 1.66 .il 1.06 3,11-15 3.6 l.aa 
iltitiYllis 1.11 65 l.a2 3.5.7,9,11-15 2.8 1.05 
Il'illidrrdl'lI,~/.~ 1.12 .66 1.22 3.5.7,9,11-15 3..1 1.08 

::;Ubgl'llllS A lIi/omllia \"u rgllR: 
decol" 1.20 .60 1.25 3.S,IO-15 3.2 .8.1 
domir!i(,(illlI.~ 1.22 .62 1.85 a-15 2.3 .75 
jarn. 1.25 .60 1.35 a.tO-15 2.0 .68 

~ubgelllls A l'aritill FQx: 
I'tlsillus .6·\ .53 LIS a,I3-15 2.6 1.08 

SUbgl'llllS VrVllloilcslI!lIia VUI'gIlS: 
ilOl'illqlll'lIi 1.05 .6')- 1,46 3,.1,7.9,11-1.1 2.0 .62 

bredilli 1.00 6') 1.60 3.5.7,11-1.1 1.S .80 
h lII(1i(,(,IISi;; .97 .S7 1.21 3-15 2.2 .95 

IOll(JJ!IIa1li 1.21 .55 1.17 3-15 2.4 .98 
1>rrll(lm(,lIsi,~ .87 .55 1.12 a.11-15 2.0 .7.1 

Subgellus Oefrre/a PO(',\': 

rrreh/)oldi .8!! .74 1.70 3,11-14. 2.3 .87 

rrrubat:' 1.17 .52 .87 3-10 2.3 .90 

bar/)osrri .88 .58 .na 3,7-10 2.2 .68 
.florid("ISI:~ ,77 .6.1 1.21 XOIlC 2.0 .71 
fl(rell'~ .91 .58 1.28 3,7-10 2.4 ,74 

{llwde/OllJ!I'II.~;R 1.17 .67 1.65 (?) 1.4. (?) 

hojJmcHli .76 .59 .79 3.8-10 1.6 .70 

1Urllr!l.~ 1.05 .60 1.10 3,10-14 2.7 .63 
p(lr(lrll.~'is .78 .59 .77 3,8-10 2.1 .82 

ililillca.tlts .97 .57 .86 3.6-10 2.6 .83 

Subgl'llu.$ MII('jidla FQx: 

'phlebotomus .1.03 .55 un 3.6-10 2.2 .83 

. ~'~-'-"'~' """~' '" "~" "'.""'~-"'" "--- ~.,........,."..--.--~----. 
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KEY TO SPECIES 
(mninly fOl' ft'lllnl('s) 

1. 	 Ht'('(JlHI I'Ildinl ('pll wholl~' 01' HlIIinl,r inelud('d in a pIII(' distal spol___________ 2 
Set'ond rlldial ('('II wholly indudt'C1 ill Il \'(~ry dark spot_____________________ S 

2, 131\$t' of ('pll M4 pille bordpl'in~ \'('ins .i\J3 + 4 and CuL____________________ 3 
1311$p of ('(>11 l\'J.I lind udjtwpnt\'('ins in n dark art'a__________________________ 5 

3, ('t'IIM 1 with two pal!.' l'pOtll di~tal to till' dOllbl!.' spot st raddlin~ \'rin !...12; 
~1ll1l11 bh\('k ~nol PI'r"t';~t on \'l'in RI + 5 nl'ar rnd of 2RC'; lar!!;t'!' spt'l'it's, 
win!!; 1.21 111111. 101l!!;_____ •-------------------________________________ joxi. Or! iz 

Cl'lI 	~11 with oilly 0111' pall' ~pot dislnl to doubl(' :;pot stl'llddlillg \'rill 1\'12; 110 

.smllli hlt\('k .spot (III \'('ill n-l + 5 IIPIt!· Plld of 2HC; F;nallrr $}ll'l'il';;, will~ 1.11 
111 III , 	 lOll!!; • -- -----__________________________ . __________________________ 4 

4. 	 Vpin R4 -I- 5 blu('k('lH.'d into :I!IJIH'pllt distal pilip al'('n up to Il point. whp['p \'('in 
!UI'IlS ubl'llptly forward to l1I(,pt I'O::tll; Illt'i'onolmn with proIllinl'lIt pallt'rn; 
pl\lpal St'gllJ('lIt 3 with dt'finitt', in'l'!!;ulnl', SNISOI'Y piL_______________ illsi(/m:~ Lutz 

Y('ill Hoi + 5 lIot hllH'kr'nC'd illto ndjll(,C'1I1 distill pall' ar('n; I11psonotlll11 with
oul promin(,lIt pnttpl'll; pnlpld "C'!!;nH'lIt 3 without 5(,1ISOI'), pit but, wilh 
s('llsilla ~{'attPr('{1 011 ~1lI'fn('l'______ ------- _________________ In'llidac/rllsis HotTman 

5, Api{'ps of \'('ins 1\\1 tlnd 1\12 Pili<' ut wing margin; palpal sp!!;mf'1l1 3 long nnd 
:;1('tldpl'. wilhout H'n~()\'~' pit, ;.:!.'nsilla ~l':tlt('r('(l on SUl'f/H't'; Inl'~!.' bluekish 
SP('Cil'S, win!!; 1.66 111111, lOll!!;: lr!!;s mo~tly bl:l('ki~h ____ Jwlic·,J/li(/(' Fox [mel HotTman 

.\pil'<';': of \·t'ins .i\11 !lnt! 1'12 dllrk at willg mlll'!!;in; pnlpnl ~('!!;ml'nt 3 with 
d('fini\(' rOllnd l'1'nsOQ' pit; ;.:mallN .\'('lIowi;;h ;;pt:'('ips, wing 1.11-1.25 IlIm, 

long; I('!!;;; t:'xtPIU,j\'('lr y<,lIowi:lh with blal'kish knrc spots_________________ 6 
G, Hind [<'Ill Ill' pni( .. II {'onspil't1ous !lurk banll only on midporlion (An. 1.25; 

tml('nnal ~t'n"oI'Y palll'l'n 3.8.10-15; ~p('rllla t h('cnc llll'!!;l' lind lln('qllal) 
(/('('01' (Williston) 

Hind fC'tnul' durk, with only n liullHpi('ul pllip hamL_________________________ 7 
i. 	An. 1.35; anlt'llnnl sen':OI'Y pit t [prtl 3.10-15; sp(,l'l11nth(,(,IlC' "mall Iilld sub

!'rlllld _________________________________________________JUI'li ",Virth and Blanlon 

;\R L85; nnll'nnltl ~C'nsor~' Pllltprtl 3-15; ~pt'rmnthet'ar mod('rntC'ly small IUld 
glil(h! 1,\' \\n('(IUlIL--____________________________domi)!i('(llIl1,~ Wirt h und Blanton 

S. 	 Pilip Rpots nt 1lC'l'iph('I'Y of wing faint or nbsenL___________________________ 9 
Pall' spots at p('I'iphrl'~' of winl-( w('11 d('fin('lL______________________________ 12 

!). t-imnll blackish sp('cil's, win!!; 0,64 mill. Ion!!;; wing without manotl'ichia; 2RC 
shol'l. liS hrolld as lonl-(. C'R 0.53; third pnlpnl i'l'gment with sll1a II , round. 
t\p('P ~rnsory pit._______ -------------------------------------___7JlIliilllls Lutz 

Lnl'~C'J' 	 )"(lilowish 01' brown spt'eil'S, willg 0.90-1.05 mm, Ion!!;; wing wilh 
nhundunt !luH'l'otrichia; 2RC long('r, CR 0,60-0.74; thil'd palpal seglMnt 
with scatlpI'Nl;:cllsilitt. ilTPl-(ulnr pit. 01' ~hullow rOUlld piL_________________ 10 

10. 	 £1111(' ypllowi;:h sprt'iC'::;; twoSpl'I'l11nth(,(,llC pr(':;pnL__________________________ 11 

Dull hl'ownish spN'irs; (JIll' sp('rtlltlllw(':L pl'esent (antenna I s('nsory pnllern 
3.11-14; AR 1.7'0; third Jlalpul sC'~n1('nL with irr('~ular pit) 

a1'chbold; Wirth nnd Blanton 
1 L l'[('sonolull1 y('lIow with pall' ~l'ayi$h pollinosity; thiI'd pulpal sel-(lI1enl with 

s(,llsilla sra! lPl'rd nil surfael'; Spl'rl1lllth('('I\(' h('l\\'ily sclprotizNl dark brown; 
nnt(,llllfil lil'nsory plIttrrn 3.lO-IL_________________________ nwllcll,S (Coquillrtt) 

M(,:lOnotulll shining )'ello\\"; third pllipal st'gmt'n[ with definite round pit; 
spprl1lll.thl'cup )lair yellowish. lightly srl(,l'ollz('d; antennal sensoria in
dist i\I~ulshllhlr - ________ - ______ • __• ____________________ ---____ florid c /ISis Beck 

http:0,60-0.74
http:0.90-1.05
http:1.11-1.25
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12. 	 Wing wilh ~l pale spot :;trnddling midporlion of \'('in 112. or \'('ins 1\11 und 
M2 enlirl'ly pnl(' lIlilrgitH'd, including (his are[I____________________________ 13 

Wing with no pale spot straddling '.'ein M2, this \'ein usually dark to IIp('x____ HI 
13, 	 Wing with pnl(' lllarkings ('xtpnsi\"(', inll'n'onn('('ll'd, thl' \'eins including Cui 

pal(' llllll'ginNI IIlong nl'ariy thpi!' I'n(ire Ipugth ___________________ -________ 14 

Wing with pal(' markings Il'ss ('xtensi\'(" \'('ins uot pale mnrginl'd exc('p! Hla pic('s __________________________.______________________________________ 10 

1-1. 	 111'$onO[lIm dnrk brown with narrow whitish longitudinul lines; cell E5 with 
two plli(' urel\.~ be[w('ru l'nd of ('osla llL\d wing tip; spcrmntheC!I(' ('longaLc, 
sat'likp: hultt'r knob palfl __________________., ________________{Ollg!r.1I1I/li Edwards 

1\lr80nollll11 with Jll\!l('m of puue!ifot'llI brown daIs; ('('II H5 with tllrrl' pitlP 
tll'flllS b('[w(,pn pnd of ('ostH Hnd wing tip; spernll\(hflCUl' short, o\'oid; hul(('J'
knob durk - __________• ____ ~__________________________(/l'1lb(/r Fox nntl HolTmun 

15, "('in 111 with I'lIlp spot s!l'Ilddling bns:11 portion 01' lying illllll('dinlC'ly 11Iltl'rior 
to it n(,Ur bl~('_________________________________________________________ 16 

V('in Nt 1 without pall' /'lilot Sll':\ddlin~ btli'll I pvrtion or lying imml'diately 
;1ntl'rior to it nNIt' bas('_______________________ __________________________ 17 

16. 	 \'~jn M 1 with ptt!(' spot sll'llddling ba~lt! portion; annl cell with two pall' spots 
in distal portion; sprl'nmthN'ill' 0\"[11 with.out scll'rotizl'd nl'C'ks, 

j(U/raice/lsi,~ Bdwurds 
Vl'iu 1\11 with l)llsnl pllir "pot ['oufinrd to nnlNior side of \'('in; annl ('ell wit h 

on(' pnil' spot in distul portion; ::;p('rmllthN'ue UlH'qual. rl'lort ~hllpcd. with 
long l1('cks lII'ising obliqu('ly________________________________ 1Jl1lwmrlls,:s Bnrbosa 

17. 	 M('sonollim uniformly ~rnyish-~rr('n peltino;;('; third palplIl srglllcl1t without 
Sl'11S0Q' pit. ~('nsilla !;('nt(('r<'<l on :<mfl\('1' of s('glllrnt _____71!r.lcbololllll,~ (Williston) 

1\1(':5onotulll Yl'\l()wish with dark-brown patt('m; third pulpal scgment with 
small. round Sl.'nsory piL_______________________________________________ lR 

IS, \Ving nins 1\13 +" and Cui wilh 11 piCI.'I'. pal(' at wing margin.; antcnnal sen
sory pattei'll 3,5,7,9.11-15; halter c\('('pl,\' infus('atrd; male tledt'lIgBs with 
Imsnl arch (0 0,,12 of totnl l('ngth. busnl arms stout('r; pUl'lllller('s shortcr and 
morr nbl'llptly tlqwrpd 011 main pOl'tion _____________ borillqll('lli Fox and HolTmllll 

Wing \'rins 1\13 +-I nnt! ('1I1 dark lit wing mnr~in; nntcllnld Sl'nsory paUNIl 
3,5,7.11-15; htlltl't, ptdfl to sli!!;htly infuscutl'd; ul'dcnglls with busal arch to 
half (if totul Il'n~lh. hn~!d :11'111;; slent\rr; pnraUl('rl'S longl'r and gmduully 
tapl'ring dislally____________________________________lJrrdini Wirth and Bll1nton 

10, 	 Cell i\11 with thrce pnlr spots; cdl R5 with two pall' spots in dislnl hnIL____ 20 
('rll M1 with two pIII(' spols; ['('II R5 with on(' piIIl' spot in distnl hnIL______ 21 

20. 	 AIUd c('1t with on(' pnl(' spot in distul porlion; mesonotum without. pnUNn of 
pun('(iform tlots; ('ell R5 with apiclll pal(' spot ~mnl\ Ilnd round 

7)lIra()II.~i8 CGoeldi) 
Anul ('Pil with two pal(' spots in distnl portion; m('~onolum will: pattern of 

pUllctiform browll dots; cell H5 with apical pnl(' spot obliquely hourglnss 
shapcd. subnpical pulr spot smull und rOlmdrd ____________________!lIreIl8 (Pory) 

21. 	 CdL M2 with one pille spot distal to lewl of Il1rdiocubitul fork, not counting 
any spo~ lying immedintl'ly Ilntrrior to bnse of fork______________________ 22 

Cc·1I 1\12 with two paIr spots lying distal to le\'l'1 of mediocubitnl fork (annl 
('ell with lwo distal pale spots; ml'sonolum with pattcrn of punctiform 
broWll dots) - ___ .,__________________________________barbosai Wirt hand Blunton 

22, Onl' spl'rmnUl('ca pr('s('nt; third puJpnl srgn1('nt with irregular sprlsory pit; 
distllL fi\'r llntrnnal s('glllcnts l'longl\t(' _______ gll(l(I('/OllpCIll~i,~ Floch and Abonncl1l' 

Two spel'math('cne prcsl'nl; [hiI'd J)alpul sr!!;ll1l'nL wiih definite round pit; 
distal antcllnal $cgmrllts not ('Iongntc___________________________________ 23 
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23. 	 Smllller species, wing O.iB mm. long; macrotrichia scanty, mostly confined to 
distal half of wing; third palpal segment broad, PR l.B_____________hojJmolli Fox 

,Larger species, wing O.Di mm. long; macrotrkhia abundant, extending to base 
of wing; third palpal segment long and slender, PR 2.B ____________ trilincatus Fox 

DESCRIPTIONS OF' CULICOIDES SPECIES 

Culicoides nrchboltli Wirth 
und Bhmton 

(Figs. 6 and 7) 
Clllicoi£ies orchboldi Wirth nnd B1anlon. 

lDiOa, p. 3D (mille, female; Dominica; 
illus.). 

Fcmulc.-Winp; length 0.89 mm. 
H('ad: E~yt's (fig. 7, a) narrowly 

separated, with long interfacetal 
pubesc('nce. Antenna (fig. 7, b) with 
l('ngths of flagellar segments in pro
portion of 30-20-20-20-20-20-21
23-55-55-55-60-70; AR 1.70; five 
distal :::egments greatly clongated; 
sensory pattern 3,11-14. Third palpal 
segment (fig. 7, c) short and mod
eratl'ly swollen, with nn open sensory 

area in an irregulur concavity on 
distal half; PR 2.3. Proboscis mod
('rately long, P/H ratio 0.87; man
dible with 18-20 teeth. 

Thorax: Uniformly dull dark 
brown; mesonotUll1 without promi
nent pattern. Legs (fig. 7, f) brown; 
knee spots blackish; all tibiae with 
faint narrow basal pale bands; tibial 
comb with foUl' spines, the one 
nearest the spur longest. 

Wing (fig. 7, d): Dark brown 
without prominent pattern; radial 
celis, margins of veins, and an in
distinct area midway on anterior 
margin of cell R5 darker brown; a 
small pale spot present at anterior 
margin of cell R5 just past tip of 

FIGURE i.-Culicoi,des ol'chboldi: aJ Femllle eye ~epllrntion; b, female antenna; c, female 
pnlpus; d, fem:1le win~; OJ spermatheca; 1, hind femur Imrl tibia; (J, male parnmeres; 
h, mille genitnlia, pnmmeres removed. 
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costa. ~Iacrotrichia long and coarse, 
relatively sparse but covering most 
of wing except in radial field; CR 
0.7-1; 2RC with moderately broad 
lumen. Halter brownish. 

Abdomen: Dark brown. Sperma
theca (fig. 7, e) single, short, oval, 
with long slender neck; measuring 
0.053 by 0.035 mm.; sclerotizecl Ting 
present. 

Male Genitalia (fig. 7, h) .-Ninth 
sternum with shallow caudomedian 
cxcavadon, ventrnl membrane not 
spiculate; ninth tergum short find 
tapering, with small, slender, apico
lateral processes, caudal margin be
tween them nearly straight. Basistyle 
with ventral root "foot-shaped," but 
posterior "heel" not well developed, 
dorsal root sleuder; dististyle slender 
and curved to bent pointed tip. 
Aedeagus with basal arch extending 
to half' of total length, basal arms 
curved; distal portion tapering to 
rather stout, rounded, simple tip. 
Parameres (fig. 7, g) separate; each 
with small basal knob, proximal por
tion slender, with distinct dorsal 
swelling at midlength, without ven
tral lobe; distal portion slender and 
bent ventrocephalad, tapering to 
blunt-pointed tip. 

Distribution.-Dominica (fig. 6). 
Types.-Holotype, female, allo

type, male, Clarke Hall, Dominica, 
21-29 April 1964, O. S. Flint, light 
trap CUS1\Tl\'I 70640). 

West Indian Reeords.
DOMINICA: Cabrit Swamp, 23 

February 1965, W. 1Y. Wirth, at 
light, 2 males, 6 females; same, 18 
October 1966, E. L. Todd, 9 females; 
Clarke Hall Estate, April, May 1964, 

O. S. Flint, light trap, 14 males, 36 
females; same, August 1964, T. J. 
Spilman, light trap, 28 males, 10 
females; same, January-1VIarch 1965, 
Wirth, light trap, 1 male, 13 females j 
same. 21 January 1965, "Wirth, 
malaise trap, 1 male; same, 30 March 
1966, R. ,J. Gagne, at light, 1 female; 
d'Leau Gommier, 17 March 1956, 
.T. F. G. Clarke, at light, 24 males, 
95 females; Fond Figues River, 20 
January, \) February 1965, Wirth, 
light trap, 5 males, 7 females j Grand 
Bay, 13 March 1964, D. F. Bray, at 
light, 3 females; La Plaine, 17 Feb
ruary 1964, Bray, at light, 1 female; 
Layou River mouth, 15, 20 January 
1965, Wirth, light trap, 5 females; 
)'Iacoucheri, river mouth, 14 J anu
ary 1965, Wirth, 10 females; Manets 
Gutter, 5 March 1965, Wirth, light 
trap, 1 male; Pont Casse, 22 June 
1965, T. H. G. Aitken, chick-baited 
trap, 6 females; same, May-June 
1964, O. S. Flint, at light, 5 males, 
20 females; same, January 1965, 
Wirth, at light, 2 males, 6 females; 
Portsmouth, 24 June 1965, Aitken, 
chick-baited trap, 1 female; South 
Chiltern Estate, 20 February 1965, 
Wirth, light trap, 1 female; Trafalgar 
Hydro Plant, 10 May 1968, P. C. 
Drummond, light trap, 2 females. 3 

Discussion.-This species was 
dedicated to .John Archbold in ap
preciation of his support of the Bio
logical Survey of Dominica and his 
keen interest in the scientific ex
ploration of the island. 

• Throughout this bulletin all informa
tion pertaining to distribution records is 
given essentially as it appeared on. the 
insect labels. 
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e. (l)'chboldi is probably most 
closely related to C. eublepharus 
a lllong the nl'otropical species. Points 
of similarity include the narrowly 
~eparated, hairy eyes; long distal 
antennal segments nnd sensory 
pattern 3,l1-H; single spennatheca; 
and general structure of the male 
genitalia, especially the shape of the 
paramcres. However, C. eublephal'tls 
Iredescribl'c1 by Wirth and Blanton, 
.195.9, p. 424, under the name C. 
tral1s/errans Ortiz) has a distinct 
wing pattern and a definite, round 
palpal pit. 

Lan'lll Hahitllt.~Unknown. 
Biting Habits.-The species was 

collected twice by Dr. Aitken at a 
chick-baited trap und it is probably 
ornithophilic. 

Culicoides arllbae Fox 
und Hoffman 

(Figs. 5, 8, and 30) 

Culicoides a)"ubl!(' Fox Hncl Hoffman, 194<1. 
p. 109 (uude, female; Aruba 1.; fig. 
wing) .-Barbosa, 19·17, p. 11 (distribu
tion; fig. palpus, male genitalia).
Ortiz lind n'lirsu, 1952, p. 269 (rcde
scribed; Venezuela; illus.) .-Jones 
and Wirth, 1958, p. 86 (Jaryul habitat; 
Tcxas).-Wirth und Blanton, 1959, p. 
464 (redescribed; Panama; illus.).
Jones, 1OO1tt. p. 702 (lUi'val habitat i 
Texas) .-Jones. 1OOl", p. 742 (pupa, 
in key). 

C'lIlicoides 	sp. 1, Fox, 1942, p. 420 (pupa; 
Dutch West Indies; from crab holes; 
illus,) . 

Female.-\Ving length 1.17 mm. 
Head: Eyes narrowly separated, 

bare. AntC'nnn (fig. 8, a) with lengths 
of flagell!u- segments in proportion 
of 22-13-13-13-13-12-12-11-15-15

16-17-32; AR 0.87; sensory pattern 
3-10. Palpal segments (fig. 8, e) with 
lengths in proportion of 15-30-48
11-11; PR 2.3; third segment with 
broad, shallow sensory pit. Proboscis 
long, P IH ratio 0.90; mandible with 
14-16 teeth. 

Thorax: Dark brown; mesonotU1l1 
(fig. 8, c) densely pale grayish pru
inose with median and sublateral 
"ittne indistinctly yellowish-brown 
fumose; pattern of numerous puncti
form brown dots at seta bases; 
scutellum dark brown in middle, pale 
on sides. Lp.gs dark brown with 
distinct annulations; knees narrowly 
pale, then narrow blackish rings suc
ceeded by narrow pale rings on each 
::::ide on femora and tibiae; femora 
narrowly pale at bases; fore femur 
with narrow pale ring at midlength; 
tibial comb (fig. 8, d) with seven to 
eight spines, the one nearest thc spur 
longest. 

Wing (fig. 8, b; 30, i) : Pattern as 
figured; membrane milky white, with 
limited dark-gray markings, giving 
appearance of blackish spots on 
whitish ground; 2RO blackish; veins 
pale margined; cell R5 with a large 
pale spot surrounding a small black 
spot behind 2RO, a broad, V-shaped 
mark Md a small distal round pale 
spot in apex of cell; cells Ml and 
1\12 with three sll1allround pale spots 
past level of forks; two pale spots in 
cell M4 and two in distal portion of 
anal eell; base of wing extensively 
pale. Macrotrichia sparse but well 
distributed o"er wing including anal 
cell; OR 0.52; 2RO with distinct 
lumen. Halter knob infuscated. 

Abdomen: Dark brown. Sperma
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thecae (fig. 8, jJ two (occasionally 
three, as figured ) plus rudimentary 
third and sclerotized ring; functional 
ones slightly unequal, o\'oid, measur
ing O.0{3 by 0.038 111m. and 0.038 by 
0.029 mm.; without sclerotized necks. 

Male Genitalia (fig. 8, h) .-Ninth 
8temUll1 with shallow C!luclomcdiall 
exc[l\'ution. ,:entral membrane not 
spiculate; ninth tergum short anel 

tnlwl'ing with large triangular api
C'olntcral processes and deep caudo
median notch. Basistyle with dorsal 
and Y('ntral roots simple. slender; 
di:;tistyle ncarly straight, tapering 
to slender, bent, pointed tip. Aede
agus broad and stout, basn.l arch 
{\xtending to half of total length; 
distal portion with broad truncate 
tip. Parnn1l'res {fig. 8, g) separate; 
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FlGl'RF. S.-G/llicoidcs oruilac: 0, Fl:'nudl:' tlnll:'nna; b, fC'm1l1e wing; c, thoracic pattern; 
d, tibial tomb: c, fcmall:' pnlplIsj j. spC'rll111thcl'!le; (j, male \1nrnmereSj h, m:de 
gt'nitulin, paramcrrs rrlllo\'NI. 
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('itch with Inrge, laterally directed 
basal arm bearing a lateral knob; 
mnin body short, slightly crooked, 
tflJwring to simple, Yl'ntrnlly bent, 
dista I fi lament. 

Distribution.-Arubn I.. Colom
bia. Pnnn.ma, TexHs, Venezul'la (fig. 
i51. 

Type.--Hololypl', female, Aruba 
L. )\etherlancls Antilles, August
8cpt('mber 1929, W. A. Hoffman 
I r'"niY('rsity of Ptl('rto Rico collec
tion) . 

'Vest Indian Rt..>cords.
AIU'13A ISLAND; Holotype fl'

mal<" allotype m~k. one pal'lltype 
mall', data I1S al;o\'l' (Fox nnd Hoff
man, 19441. 

Discussion.-TIH' correct systl'lll
atic position of C. (l7'llbae is not 
readily apparent. It is similar in 
wing pattern, the punctiform meso
notal pattern, and presence of frontal 
tulwrcles to C. l'nriipennis. the North 
AI11l'J'ican member of the subgenus 
Jfo/loclllicoides that shures its 
coastal habihtt with C. aTubae in 
Texas. C. aruboe differs fpjm C. 
t'(lriipcl/ni~, however, in number of 
spermathecae and in the separate 
Illalt.' paralll('l'eS, two important sub
generic characters excluding C. 
arllbae from J{o l/oclLlico ides and 
bringing it within our concept of the 
subgenus Oecacta. This species is in
cluded in the West Indies list because 
it occurs on the island of Aruba off 
the coast of Venezuela (fig. 5). 

Larval Hahitat.-The type series 
was reared by Hoffman from crab 
boles on Aruba Island. Jones and 
Wirth (1968) and Jones (1961 a.) 
I'l'ared C. al1Lbae from the margins 

of salt-water pools in pickleweed and 
grassy salt marshes and a non
vegetated fresh-water slough in the 
Arnnsa$ National Wildlife Refuge, 
Aransas County, Tex., where asso
ciated C'ulicoides taxa were C. 
bel'lll1/(lensis lind C'. t'ariipennis 
(Illslralis Wirth and .Jones. 

Biting Hahits.-Wirth and Blan
tOil (19591 reported e. arubae taken 
from tIl(' e:ir of u mule, Corozal, 
C.Z., Panama. 

Clllicoides barbosai Wirth 
and Blanton 

(Figs. 5, 9, and 30) 

Culicoides barbosai Wirth and Blanton, 
1956c, p. 161 (male, female; Panama, 
Florida, Bahamas, Ecuador; iIIus.).
Lewis, 1958, p. 721 (Jnmllic!i; internal 
anlltomy; iIIulJ.).-Wirth and Blanton. 
1959. p. 400 (redescribed; iIIus.).
Davies, 1964, p. 33 (biology; Jamaica). 
-Linley, 196511, p. 58 (pupa; Jamaica; 
illus.).-Linley, 1966b, p. 1 (ovarian 
cycle; Jamaica).-Linley lind Davies, 
1971, p. 264 (biology lind control; 
Florida, West Indies). 

Female.-Wing length 0.88 mm. 
Head: Eyes (fig. 9, d) nearly 

contiguous, bare. Antenna (fig. 9, a) 
with lengths of flagellar segments in 
proportion of 18-13-13-13-13-13
13-13-15-18-20-20-28; AR 0.93; 
sensory pattern 3,7-10. Palpal seg
ments (fig. 9, c) with lengths in pro
portion of 7-17-21-8-8; PR 2.2 j 
third segment moderately swollen, 
with a small deep sensory pit. Pro
boscis moderately short, P /H ratio 
0.68 i mandible with 16 teeth. 

Thorax: Mesonotum (fig. 9, e) 
pruinose gray with pattern of dark
brown punctiform dots at bases of 
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mesonotnl hairs, these dots irregu
larly fused in some al'('as, principally 
in two sublatcrnl,.longitudinal bands; 
scutellum narrowly dark in middle, 
yellowi!:lh on sides. Legs (fig, 9, g) 

dark brown; knee spots blackish; 
all fcmont with subapical, all tibitlc 
with s\!bbasal, and hind tibia with 
apicaL, nnrrow pale rings; tibial 
comb with four spinC's, thC' one 
ncarC'st tll(' spur 10ng<,sL 

Wing (figs. D, 1>; 30, a): Pattern 
as figured, 2RC dark to tip; large 
y<,llowish !lntet·jot· spots at wing bas(' 
nnd on'\' \'-111 ('\,o::;s\'('in; two longi
tudinally ('\ongnte postsligmntic pale 

spots in cell R5 lHlrrowly fused to 
form an hourglass-shaped spot; 
distal pale spot in cell R5 large, 
rounded, and broadly meeting an
t(;'rior wing margin; two pale spots 
in cell ~ll, the proximal one sLreak
likC' and lying adjacent to vein M2, 
the distal one usually connected by 
a nalTO\\" pale line to wing margin; 
wins ~I1 ane! 1\[2 very faintly pale 
margined on distal halves; a pale line 
running through cellM2 to pale 
spot at ap(;'x of cell; huge pale spot 
in cell 1\[4; two pale spots, more or 
less eoalcscNl, in distal part of anal 
cell.1\Iacrotrichia numerous on distal 
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FIGI.'.!U: () •....:.('1tlicoidl!~ barbasai: (I, F('male antenna; b, female wing; c, female palpus; 
d, female ey(' sepllrtltion: e, thol'llcic pllUern; I, spermnthecae; (J, hind femur and 
tibin; h, mal(l p!lMlm('r('s; i, mille genitalia. paMlmeres remo\'(~d. 
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ludf of wing and a few in anal cell; 
eH O.5S. Hnlh'r dark. 

Abdomen: Dark brown, cerci pale. 
8permnth('c!l(' (fig. 9, f) two plus 
;;clerotiz(ld ring nnd rudimentary 
third; spcl'lnath('cae ovoid with 
,:hort, slc'ndC'r necks; sub(lqual, each 
1l1ensuring 0.O·~5 by 0.030 mm. 

!\laic Gt.~nilalia l fig. 9, i) .-Ninth 
';U.'l'l1\111\ with broad caudoll1edian 
l'xt'lwlttion, "cnlral membrane not 
8piC'1lIate; ninth trrguIU long, apico
lntl'l'nl prO('PS8('S lllodemt('ly long 
and ::;I('n(\('r. Bnsistyle with slender, 
"foot~sbaped" \'t'ntml root, dorsal 
root sl('ncil'r;. dististyll' long and 
!'lINHler, with bent ap('x. Aedeagus 
with basnl :lrt'h ('xtending to 0.7 of 
totnl ll·ngth. basal arms slender 
and slightly ('urwd. di:::tal portion 
tHI)('I'('d to slt'neler, rouncled point 
with an intlistinet lat('ral piliI' of 
pointed hyaline proC't'sses near junc

. 	lure' with ar('h. ParHn1('reS (fig. 9, h) 

N'pnrntt'; ('a('h with strongly scle
rotiz('<\ ba:;;al knob, stelll slender and 
(,llly('d uC'nt' hiIS(', distnl portion 
p:radUlIlly morl' swollen, with a 
distinet low Yl'ntral lobe, then dis
tally hC'('oming quite sl<'nd('r, taper
ing to a fine point with n few minute 
l:iternl fringing spines. 

Dislrihulion.-BnhallltlS, Cayman 
Islands, Costn Rica, Cuba, .Ecuador. 
Flot'ida, .Jnll1aicn, Panama (fig. 5). 

Type.-Holotypt', female, Mo
jinga Swamp, Panama Canal Zone, 
.Jnnullry 1953, F. S. Blanton, light 
trnp tl.'SX:'Il 63157). 

Weill Indian Rccords.
BAHA~\rAS: Abaco, Mnrsh Har

bour, )3 April 1968, O. M. Stokes, 
light tmp, ./ females; Grnnd Oay, 

Xoyember 1957, R. Arundel, annoy~ 
ing I11l1n, 7 females; same, 25 Janu
ary 1969, Stokes, biting man, 10 
females; Grand Turk Island, 'May 
1968. nL E. C. GigJioli, 2 females; 
Xnssau, no ciltte, Bishop, No. 14902, 
30 femnks; New Providence Island, 
Coral HHrboll1', 24 Noycmber 1968, 
Stokl's, biting man, 5 females; North 
Bimini Island, Paradise Point, 30 
XOW'll1b('r 1968, Stokes, light trap, 
:2 females; South Bimini Islaild, 
.June-July 1951, M. Cazier, C. and 
P. Yaurie. Beriesc trap, 1 male, 3 
femalt'S (AnlNH); same, 1 DeceIll
bt'r 1968, Stokes, biting man, 1 fe
malt'. 

CAY~rAN ISLA1';rDS: No local
ity. No\'cmher 1967, M. R C. Gig
Ijoli, 1 female; Driftwood ViIJage, 
1 .ranuary 1970, IT. E. Davies, light 
trap, 4 females. 

CUBA: Guantanamo Bay, 21 Feb
ruary 1962, E. R. Turner, light trap, 
1 male, 3 females; same, 3 September 
1964, T. S. JO::iey, light, 1 female; 
snmt" February-April 1970, .r. E. 
Tisdall', light trap, l,OOO's. 

J Ai\lAICA: Reading, 4 miles cast 
:'Ilontegu Bay, reared from larvae 
(Linley, 1965(/; Davies, 1967). 
Portland Ridge, PWD Fish Lodge, 
Clarencion Parish, 21 August 1967, 
E. G. Farnworth, biting man, 17 
felUales. 

Discu8sion.-A complete review 

of our current knowledge of the 
biology and control of O. barbosai 
\':as published by Linley and Davies 
(J.971). This species can readily be 

distinguished from C. fW'ens, with 
which it is usually founci, by the Illck 
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of the small round pall' spot ill thc 
middle of wing cell U5. 

Larval Hahilat.-Brecland (1960) 
reared C'. bczrbosai numerous times 
in Pallama from coastal mnngro\'e 
areas where it ~howed a preference 
fOI' coral sand habitats neal' the 
ocean shoreline. Linley (19650) 

described the pupa reared from the 

banks of n smull spit projecting into 
a mangrove swal\lp ilt Rending, IWIlI' 

~ronlego Bay, .Jamaica. Larval' wcre 
found in yellow mud, drier than that 

yielding C.iIlSiYllis, mort' toward the 
landward ::;i<ie of the spit. C. jtll'ells 
wus also fO\ll1d bl'l'ecling at this spot. 
DU\'ies Ut!67 1 reportcd that C. bal'
l)()sai in Jamaica is almost cntircly 
('onfhll'd to til(' tidal wllters of thc 

seaward edge of l1langro\'(~ swamps 

and is mo::;t numerous in thc red 
mangro\'C> habitnt (R hizophol'a 
mangle L. J. Thc cmerg(>ncc rate is 
inversely proportional to the menn 

ddes, and outbreaks may br expcctNI 

in April- ,\[ay and Octobcr-Non'm

bl'r when th(' sen I('vc\s llrp minimal. 

C. /Jarbnsa! habitats arc gen('rally at 

about 0.2 of a foot lowcl' level thnll 

those of C. jll1·ens. 
Biting Hahit8.-8ludies Oil thp 

biting habits of C. barboS(li in .Ja
maica \\'prc reported by K/;tUe and 

Linley lltJ69a). Thi::; species was 
found to l)l'(>fer the arm to the leg 

whcn biting humans. Kett Ie (1969bl 

found that biting aeti\'ity was cre

IHlSt~lIlnr and nocturnal with a peak 

Ilt dawn. He tJ969c) rrportecl that 
modemtrly high wiuclspced (above 

3 m.p.h.) rcduced the biting rate. 

Crdicoides borinqrtelli 
.Fox and Hoffman 

(Figs. 4, 10, and 30) 

C1tl£coicies borinqllclli Fox and HotTman. 
1944, p. 110 (mille, femllle; Puerto 
Rico; fig. wing) .-Fox, 19-16, p. 252 
(Puerto Rico) .-Fox, 1949, p. 30 (rc
described; Puerto Rico; Hlus.) .-Fox 
und Kohler, 1950, p. 342 (Puerto 
Rico).-Fox und l\Ialdonlldo, 1953, p. 
165 (Puerto Rico) .-Linley, 1965a, p. 
58 (pUpil; Jamaica; iIlus.). 

Clllicoi<lc;s species 2.-Fox, 1942, p. 417 
(pupa; Puerto Rico; iIlus.). 

Female.-Wing length 1.05 mm. 
Head: Eyes (fig. 10, c) contiguous, 

bare. Ant('nna (fig. 10, a) with 
lengths of flagellar scgmcnts in pro
portion of 25-20-20-20-20-20-20
20-42-l2-f)O-50-58 i AR 1.46; five 
distal segments clongated i sensory 
pattern 3,5,7,9,11-15. Third palpal 
segment (fig. 10, el) broad, PR 2.0 i 
spnsory pit round, shallow. Proboscis 
short. P jH ratio 0.62 i mandible with 
] 2-15 minute teeth. 

Thorax: Golden brown pollinose 
on E'cut('l\um and disk of l11esonotum i 
plC'uroll and margins of mesonotuU1 
dark brown. Legs (fig. 10, f) dark 
brown; kn('cs with prominent broad 
ycllowish hands covering apices of 
femora nnd bases of tibiac on all 
lcgsj knee spot blackish on forc leg 
ollly; tip of hind tibia broadly palc i 
tibial comb with foul' spincs, the one 
ncarcst the spur longest. 

Wing (figs. 10, b; 30, b): Pattel'll 
as figured i 2UC clark to tip i wing 
deeply infuscated due to coarse mi
crolrichia; with prominent pattern of 
discrete small whitish spots arl'llngec\ 
as for C. bredini, but the distal pale 
spot in cell U5 usually more ob
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Iiquety oriented with anterior end 
direl'led somewhat distad, annl cell 
with lwo well-separated distal pale 
spots; apices of n~ins ),13 +4 nnd 
('ul pale at wing margin in nddition 
to pall' apices of \'eins )'I1 and }'I2. 
).[aerotril'hia numerous, extl'nding to 
hasp of wing l'xl'ept in radial field; 
en 0.62; 2HC with brond lumen. 
Halt('r infusl'nt('d, 

Abdotn('I1: Dark brown. Spermn
tlWl'tW (fig. 10, eJ two plus rudi
lI1('ntnl'Y third nnd short. ~dl)rotizl'<1 
ring; funl'tionnl onr8 o\'al with short 
nl'l'ks; su\)equnl, ('Hch measuring 
0.0-15 by 0.082 mill. 

!\lull' Gcnilnliu (fig. to, h).
Xinth st('l'IlUll1 wilh broad, shnIlllw, 
eHuciomediun excn\'ntion, \'entntl 

membrane not spiculate; ninth te)'
gum ~hort nnd tapering, with long, 
slender, pointed, npicolateral proc
l)~Ses, eaudal margin between them 
straight. Bnsistyle mode'rately stout 
with :.-:i IIIpie , slend('r ventral and 
dorsal roots; clististyle slender nnd 
nearly straight, with bent, pointed 
tip. A('(\c'agus with basal arch ex
tending to 0.42 of total length, basal 
nrms modcrately ::;(cnd('l' and curved; 
distal portion moderately slender 
with simpl(' rounded tip. Parameres 
(fig. 10, g) :;eparate; each with 
:;Iend('r. moderately long, basal proc
(':'-:$ hearing n well-developed Intend 
knob; st(,1l1 moderately stout at base, 
rapidly tapering nt about midlength 
to slender, \'elltl'lllly bent, simple 
filnn1l'ntous tip. 

~~~~~~~.~~---~ 
a 

00
Ie e 

FHltllU; lO.-Cuiicol(ics bonnqllcm: a., l"cmulc antcnna; b, fcmulc wing; c, female eye 
scplIl'Ittioll; d, f('l1ltlil' plllpIIS; e, spl'l'lnalh('('l\c; i. hind frmm nud tibill; (I, male 
pllf!lllH'rrS; h. mlll(' genitalia. pllrnll1l1reS r('mo\'pd. 
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Distribution.-Jamaica. Puerto 
Rico (fig.4). 

Type!\l.-Holotype, female, allo
type, mair, two female paratypes, 
bred from a tree hole, Palmns Ahajo, 
Puerto Rico, February 1931 CtTni
YC'rsity of Pucrto Rico collection). 

\Vest Indiun Rccords.
.JA~IAICA: Brandon H1ll, ~ron

lego B!lY, J'ctlrecl from tree holes; 
Ewarton, St. Cathcrine Parish, at 
light (LinlC'y, l,96'5a) .-Askt'nish, 
1)('al' Dolphin Head, Hanover Parish, 
20 June 19/G,g, G. Fnrnworth. light 
tmp. 1 femail.;BathFountain.St. 
Thoma~ Parish, 18 May 1970, Farn
worth. light trap, 3 females; Hard
war nap, Hollyw('ll, Portland Parish, 
16 .huH' 1970, Farnworth, light nap, 
3 males, 20 f('males; sam(', Institute 
of Jamaica ('abin, 3,750 fL, 16 ,Tunc 
1970, Farnworth, tight trap, 1 fe
male; same, 20 February 1969, 'V. 
W, Wirth, light 'trap, 1 femulr; 
Xcg!'il, Westmorcland Parish, 20 
XO\'cmber 1u6S, R. E. \VoodrutT, 
light tmp ill tropical hnmmoek, 1 
female; H('ach, 2 1111. w. Mllnchio
l1('al, Portland Parish, 24. Novemb('1' 
1968, Woo<lruO', tight trap, 1 fcmale; 
Runaway Bay, St. Ann Parish, 
Februllry 1969, Wirth, tight trnp, 3 
f('mail's; Worthy Park, SE. Catherinc 
Parish, 1'1 ~o\'embel' 1968, Wood
ruff, light trap, 2 femulC's. 

prERTO RICO: Guyanilla, 
~rar('h 19·H) , Fox, reared from tree 
hole, 1 male, 1 female lWirth and 
Hubert, 1960) .-Palmas Abajo, Feb
ruary 1931 (Fox and Hoffman, 
1944. types L-Carolinu, 20 Septem
ber 1949, 1. Fox, reared from tree 
hole, 1 mnln; Fujnl'do, 1 July 1952, 
F. S. Blanton, light trap, 1 female. 

Discussion.-C'. b01"l:nqueni is very 
similar and closely related to C. 
bredini from Dominica but can be 
(lil"tinguished by the presence of the 
pale apices of wing veins 1\13+4 
and CuI, the presence of a sensory 
pit on antennal segment 9 as well 
as on 3,5,7,11-15, darker halteres, 
a shorter and stouter basal arch on 
the aedeagus, and a shorter and more 
abruptly tapering main body on the 
pamllleres. 

Larval Habitat.-The type series 
was rC'ilred from a tree hole in Puerto 
Hico (Fox, 1.94£; Fox and HolIman, 
19441. Linley \1.965a) reared C. 
/Jorinquclli from tree holes in Ja
maicn, in one of which it was nsso
einted with C. hoffmani. 

Biting Habits.-Unknown. 

Culicoides bredini 
Wirth and Blanton 

(Figs. 4 and 11) 

Clllz'coides breciilli Wirth llnd lllllnton, 
19iOa, p. 41 (malc, fCIllllie i Dominica i 
i\lus.) . 

Female.-Wing length 1 mm. 
Head: Eyes (fig. 11,a) contiguous, 

bare. A.ntennu (fig. 11, c) with 
lengths of flagellar segments in pro
portion of 28-20-20-20-20-20-21
22-47-50-52-52-73; AR 1.60; five 
distal segments elongated; sensory 
pattern 3,5,7,11-15. Third palpal 
segmen t (fig. 11, b) broad; PR 1.8; 
sensory pit round, shallow. Proboscis 
moderately long, P IH ratio 0.80 j 
mandible with 12 minute teeth. 

Thomx: Golden brown above on 
scutum and scutellum; humeri und 
lower pleul'on clark brown. Legs 
(fig. 11, j) dark brown; knees with 

http:femail.;BathFountain.St
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promint'nt brand pale aren covering 
npic('s of (('mora nnt! bnses of tibiae 
on nil It'gs, kn('(' ~pot blackish all 
fore leg only; tip of hind tibia nar
rowly pall'; tibial comb with four 
~pil1('s! tht, Oll(' Il('url'st the SpUI' 
\ongl'st. 

Willg (fig. 11, d): Dark gray dUl' 
to (,OIU'S(' microtrichin, with promi
nl'lll patt('l'l1 of diseret(' small white 
l'pots; pall' 8pot Ovt'r r-m erossvein 
extmding to (~o;;tnllllHrgill; two post
sligmatie pale l'pot~ in cell R5 small. 
round nnd st'pnrntl" till' hind on(' 
lying slightly proximad of till' other; 
distal pall' spot in ('('II R5 i:imall and 
round, lying nenr npex of ('('II but 
\\"pll rNIl()\"('d from nmrgin; l'dl ~n 
with two pall' spot;;, the' proximal 
one' broadly l'xt('n(\ing OW'I' base of 
\'pin ~l2 into l'('11 ~[2; til(' latter with 
pal!' spot lying behind Illl'<iial fork, 
another in front. of mediocubital 
fork. nnd II small round pale spot 
11l'I\I' wing margin: ('('II ::\14 with n 

large pall' spot in distal portion; 
anal ('ell with n double (sometimes 
diYicled) pale spot in distal portion; 
npices of YCins Ml and 1\:12 with a 
pale spot at wing margin. ::\lacro
trichia long and coars(', moderately 
:::1111rSl" n few extending to base of 
wing ex('ept in radial fidd; CR 0.62; 
:2HC with brondlul11en. Halter yel
lowish, baSt' of knob slightly in
fuscat('<i. 

Abdomen: Dark brown. Sperma
thecae (fig. 11, e) two plus a rucli
lIwutary third and a long, slender, 
s('!('roti7.ed ring; funetional ones oval 
with short necks; subequal, each 
ll1eHSllrillg 0.065 by 0.043 111m. 

Male Genitalia (fig. 11, It).
Xinth :::tel'llum with broad, shallow, 
cl\lldomedinn excavation, v('ntral 
membraue not spiculate; ninth ter
gum short und tapering with long, 
sll'ncler, pointed, apicolateral proc
esses, caudl\l margin between them 
straight. Basistyle moderately stout 

FIGrHf) ll.-Culicoidcs bl'edilli: fl. Frlllllie ('yr iiepnrn\ion; b, femllie palpus; c, female 
lllltl'nnn; d, f('mult:' wing; (', sprJ'm:t lht:'ct1(,,; j, hind femur and tibia; 0, male 
pumnwJ'(,s; h, muir grllilllliu. ptll'lImcJ'('S J'('mov('d. 

http:s('!('roti7.ed
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with ::hort, broad. ventral root and 
sll'nder dorsal root; dististyle slender 
and nearly straight, with bent, 
pointed tip. Acckagus with basal 
ar(,h l'xtencling to half of total length, 
basal arms slendel' and slightly 
CUl'\'C'C\; distal portion slender with 
slightly flaring, rounded, simple tip. 
Parnll1eres (fig. 11, g) separate; 
PIl('h with well-dc\'elopecl, lobate, 
\aternlly dirl'ctl'd basal knob; main 
portion sit'neler, ('un'C'CI, without \'en
t!'ltl lob(', abruptly bent twi('l' near 
npex nnel ttt(wring to sll'ndpr. pointed 
tip without fringing spines. 

Distrihution.-nomini(,a (fig. '*). 
TYI,cs.-Holotype, female, allo

tY!1P• male, paraty(les, ·14 mall'S, 114 
femnll':;, Clarke Hall, Dominica. 28 
:\Inrch 19G5, 'Y. W. Wb·th, light trap 
!1'8~:\( 706411. 

West Indian Records.
DO:\UNICA; Antrim .Estate, 1,000 

ft., 15 :\lar('h 1956, J. F. G. CIllrkl', 
1 ft'll1It \c ; Cnbrit Swamp, 23 Febru
ary 1965, W. W. Wirth, light trap, 
2 mnles: Clttrkco Hall, May-June 
19(H, O. ~. Flint, light trup, 3 males, 
.1. f(·1\11\ 1('8 ; same. .July-September 
19tH. T . .I. ~pilmnn, light trap, 7 
mulei'. ~1.0 females; same. O('tober 
H){H. P. J. ~pangler, at light, 1 male; 
same..Jnnuary-l\lttr('h 1965, Wirth, 
light trup. l7 males, 33 females; 
d'Leau Gommier, 17 l\Iarch 1956. 
Clark!.', at light, 5 males, 11 femules; 
Fond Figues RiYCl', 13 l\Iur('h 1965, 
Wirth. light trap, 3 females; Macou
ehed, 5 l\Inr('h 1965, Wirth, at light, 
:2 femnles; :\[anets Gutter, 15 ?vlftrch 
1965, Wirth, 1 male, -4 fema](.~; Pont 
CnSSl'. l\[l\y-,J une 1964, Flint, at 
light,6 mal('s. 7 females; South Chil
(l'm Estate, 10 February 1965, 

Wirth. light trap, 3 males, 10 fe
male:;. 

Discussion.-This species was 
named for .T. Bruce Bredin in ap
predation of his interest ill, ancl. 
support of, the Biologi('al Survey of 
Domini('a. 

C. bredilli has a wing pattern very 
similar to that of C. claedalaides 
from Pnnarna. In the lattet· species, 
howeyer, the distal pale spot in cell 
H5 is trans\,er:;e and meets the ante
rior wing margin. C. elaedalaides also 
hns no pale spot lying in front of 
the medio('ubital fork, and the distal 
pale spot in cell :\[2 meets the wing 
mllrgin. In addition, the antennal 
sensory pattern of C. ciaecialaides is 
B,8-10, the 1l1eSonotulll hear!; a 
prominent pnttern of pale patches, 
nnd the male parameres are shaped 
differently. 

r. barinqueni from Jamaica and 
Puerto Rico is also similar to C. 
/)reilini. but differs in having the 
api('cs of the veins M3+4 and CuI 
pale at the wing margin, the hal teres 
(keply infus('ated, the antennal 
sensory pattern 3,5,7,9,11-15, the 
Illale aedeagus with a shorter basal 
ar(,h and stouter basal arms, and the 
paramere:; shorter and more ab
ruptly tapering in miclportion. 

Larval Hahitat.-Unknown. 

Biting Habits.-Unknown. 


Crdicoides decor (Williston) 
(Figs. 2 and. 12) 

C'eralopogon decor Williston, 1896, p. 281 
(ft:'malt:'; Suint Vinccnt, W.I.; fig. 
wing). 

C'lIlicoicle.~ dt:'cor (Williston) .-.Johannsen. 
1943. p. 779 (combination).-Wjrlh 
nnd Blanton, 1956d, p. 227 (notcs on 
tYIlt'; (·ompltrison}.-Foraltini, 1957, 
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p. 265 (note's, ('omp!lrison; fig. wing). 
-Wirth !lnd manton, 19iOb, p. 145 
(l'e'd('s('ribed; distribution; Him;.). 

Fcmalc.-'Ving length 1.20 111m. 
Head: Eyes (fig. 12, cl narrowly 

sC'parnted, bnre. AntC'nna lfig. 12, a) 

with l('nglhs of flagl'llnr segments in 
proportioll of a6-25-25-24-24-23
23-2,1-15-18-50-50-76; All 1.25; 
st'mmry pattern ;~,8jl0-15. Palpnl 
st'gllwnts (fig. 12, bl with It'llgths in 
proportion of 20-10-70-20-27; PR 
:3.2; third sl'gnlPl)t lont~, slightly 

b 

o 
((~

\ .
'" f 

'I 

'. " 
\ 

:"wollel1 distally, with a large, deep, 
round pit opening by 11 slightly 
smaller pon'. Proboscis moderntdy 
long. P IH rntio 0.85; manclible with 
15 te(,th. 

Thorax: Y{'1I0\\'i811 brown; meso

notul11 with dense grayish pollen, 
hUll1ernl pits and anterior margin 
betw{'en them dark hrown; Illcsono
tulU with Ilumerous {'r{'ct yellowish 

hairs; pleuron dark brown below. 
U·gs Ifig. 12, el yellowish, knee 

,---, 
i 

F[(;t'R~: 12.-ClLlicoide.~ decor: fI, FC'mniC' ItnlC'llnu: iJ, femai(' pnlpus; c, fe!!1nlc eye 
l'('pnratioq; d, f('mnlC' wing; e. hind femur lind tibin; /, spcrmntheenc; G, mule 
pnramC'r('s; h, malC' gl'nilaiill. pnrnm('("('$ removed. 
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spot~ blackish; proximill 0.6 of fc
mom and distnl 0.6 of tibiae on 
fore lrgs and midlcgs brownish, hind 
femur with prominl'nt dark-brown 
band in midportion. and hind tibia 
with narrow npex brown; tibial comb 
with four spines, the on(' nearest thl' 
spur longest. 

Wing {fig. 12, ell: Paltern ns 
figurl'd; distnl 0.6 of 2RC in a pall' 
:l1'('a; pak' Ilrens IMge, lelwing thl' 
dnl'l~ ar(>as forming n narrow zigzag 
puttl'I'n; eR O.GO; l'IHliid (,l'lls both 
l'longnte, with brond lumens. ),[acro
trkhia numerous, (Ixtending to base 
of wing in anal ('ell. Haltl'!" pale. 

Abdomen: Yl'llowish, hl'coming 
brownish (li~ta lly. Spennn thecae 
(fig. 12, fl two, rudimentary third 
presl'llt, ::l'lerotized ring absent; 
fUllctional ones large and Oyoid, with 
short, slender necks; ~Inequnl, meas
urillg 0.130 by 0.090 111m. and 0.102 
by 0.06~ Illlll. 

Male Genitalia (fig. 12, h).
Ninth sternum with shallow cauclo
median ('xc/willion, \'entrnl tnem
bl"Hlle not spiculate; ninth tergull1 
moderntely long and tapering, with 
long, 5Iend('r, npi('olatl'rnl processes. 
Aed('agus with bnsul nrch extending 
to neurly half of lotHI length, basHI 
arms sil'll(ler and curnd; distal por
tion tap(lring to long, sll'ncler, mediHn 
point. Parnmeres (fig. 12, g) sepa
rute; Nleh with slender anterolaternl 
process; main portion long nnci 
straight. tapering to slender simple 
tip abruptly bent latc-mel find '\'en
trae!. 

Distrihution.-Dominicl1, Saint 
Lucia, Saint Vincent lfig.2), 

TYIJC6.-Thrcl' femall' syntypes, 
Saint Vint'('nt, H, fl. Smith collector 

tBriti~h )'lu~(\tlln C~atUl'nl History), 
London) . 

West Indian Records.
nO),U0.1JCA: Clarke Hall, April

,Junl' 19(H, n. S. Flint, light trap, S 
mall's, 22 femall's; saml', .July-Au
gust 1964, T ..J. Spilman, light trap, 
18 mall's, 24 females; same, .Janu
llry-).[nrch 1965, W. \V.,Wirth, light 
trap, ·10 males, 50 females; Layou 
RiYC'r mouth. 20 Jnnunr)' 1965, 
Wirth, at light, 3 females; :Macou
cheri, 12 February 1965, 'Wirth, at 
light, 3 felllalC's; South Chi ltern 
Estnte, 19 Februnry 1965, Wirth, 
light trap, 2 females (Wirth and 
Blanton, 1970bL 

SAINT LUCIA: Castries, Fair
"iew, 14 April Ulfi9. R. Darsie, light 
trap,1 mall'; Gros Islet, Yl1cht Club, 
27 Odobl'r 1967, .J. B. D .•·jes, at 
light, 1 female; Saint Lucia Beach 
Hotl'l. 27 Odobl'r 1967, Davil's, at 
light, 1 female (Wirth and Blanton, 
197Gb). 

Discussion.-The C. m'grigen1ts 
group was reviewed by Wirth and 
Blanton (J 97Gb), who found it to be 
circum-Caribbean in distribution 
(fig. 2). Three of the seven known 
species occur in the West Indies and 
are not found elsewhere. Of these, 
C. farri is endemic to .Jamaica, C. 
dominicanlls is endemic to Dominica, 
and C. decor is known to occur on 
thrre islands of the Lesser Antilles. 

C'. decor is distinguished from the 
othrr sprcies of the C. nigrigenw; 
gl"Oup of the subgenus Anilomyia by 
its extensively pale hind femur with 
only midportion dark, its large 
spl'rmathl'cae, moderately long prox
imal antl'nnal segments, and anten
nal sensory pattl'rn, 3,8,10-15. Two 
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other species of this group have been 
rC'ured from wet debris held in leaf 
axils of bromelillc\s in Trinidad unci 
~r(lxico. Williams' (1964) reeord of 
('. decor re!tr('(1 from a bromeliucl in 
Trinidad was n misidentification of 
('. nigrigelHls (Wirth and Blanton, 
I[)70b ). 

Larval Uahitat.-Fnknown. 
Biting Hahits.--lTnknown. 

Culicoitles (/omillicaJms 
Wirth und Blunton 

(Figs. 2 uud 13) 

('lIlicoide.~ dO/lli/ll~("(llltl,~ Wirth Ilnd 
Blanton, 1!)70b, p. 146 (mah', female; 
DominiCIl; illus.). 

Fcmale.-Wing length 1.22 mm. 
Head: Eyes (fig. 13, c) narrowly 

sepal"lltl'd, bare. Antenna (fig. 13, a) 

with I('ngths of fingl'lIar segments in 
proportion of 32~20-20-20-20-20-

20-20-50-56-60-60-92; AR 1.85; 
~t'nsory pattern 3-15. Palpal seg
ments tfig. 13. l») with It'ngths in 
proportion of 15-40-52-17-17; PR 
2.3; third segm('nt 8wol\(')] distally, 
with a large. round, deep sensory pit. 
Proboseis moderately long, PIH 
l"ntio 0.75; mandible with 15 h'eth. 

Thol':1x: Yel\owish brown, Illesono
tum yt'llowish pollinose, durk brown 
on ant('rior margin; pleuron clark 
brown below; mesonotull1 with abun
dant ydlowish hairs. Legs (fig. 13, 
(') brownish; knee spots blackish i 
fon' femur and mid femur with sub
apical, and fore tibia and mid
tibil\ with hasal, broad yellowish 
hnnds; hind lemur clark brown with 
brOltel subapical yellowi~h ring, hind 
tibin ydlowI8h except at extreme 

tip; tibial comb with four sp:nes, the 
second from the 8pm longest. 

Wing (fig. 13, eI): Pattern as 
figured, ns in C. dcco)"; CR 0.62. 
:'Iacrotrichin numerous, extending to 
base of wing in anal cell. Halter pale. 

Abdomen : Yellowish, becoming 
brownish distally. Spcrmathecae (fig. 
13, j) two, ovoid with short sjf'nder 
necks; rnodC'rntely small, slightly un
C'qtu,I, n1l'asming 0.080 by 0.058 111m. 
and 0.072 by 0.055 mm.; rudimentary 
third spermathecn presC'nt, scle
rotizNI ring absent. 

Male Genitalia (fig. 13, h).
Xinth sternum with shallow caudo
I11Nlinn l'xcavlltion, ventral mem
brnlll' not spiculate; ninth tergum 
::ohort and tapering, with moderately 
long, slender, diverging apicolateral 
proc(·sses. Aedeagus with basal arch 
extending to more than half of total 
length, rather angulate mesad, basal 
arms moderately stout and slightly 
bent; distal portion tapering to long 
slender median point. Parameres 
(fig. 13, g) separate; each with 
short anterolateral arm; midportion 
straight and moderately swollen at 
base, tapering distally to slender 
simple tip abruptly bent laterad and 
ventrad. 

Distrihution.-Dominica (fig. 2). 
Types.-Holotype, female, allo

type, male, 0.3 mi. e. Pont Casse, 
D"minica, 6 l\'Iay 1964, O. S. Flint, 
at light (USNM 70653). 

West Indian Records.
DOMINICA: Castle Bruce Junc

tion, 21 :March 1956, ,J. F. G. Clarke, 
4 males i d'Leau Gommier, 17 March 
1956, Clarke, at light, 5 males, 2 
females i Point Lolo, 25 January 
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1965, W. W. Wirth, at light, 3 fe
males; Pont Casse, June 1964, O. S. 
Flint, at light, 41 males, 15 females; 
same, 12 l\Iarch 1965, Wirth, light 
trap, 9 males, 8 females; South Chil
tern Estate, 19 FebruillY 1965, 
Wirth, light trap, '1 males, 9 females 
(Wirth and Blanton, 1970b). 

Discu8sion.-This species is very 
similar to C. decor, which also occurs 
in Dominicn (fig. 2), but can be dis
tinguished from that species by the 

~b 


e 

more extensive dark bands on the 
hind femur, by the sensory pattem 
3-15 on the antenna, and by the 
much shorter proximal antennal seg
ments, with AR 1.85. On Dominica 
the endemic species C. d01n1'nicantlS 
is found only at the higher eleva
tions, whereas the more widespread 
('. decm' is restricted to lowland 
habitats. 

Larval Habitat.-Unknown. 
Biting Habits.-Unknown. 

FIGUR~; 13.-Culicoides domillic(lllllS: O-J Female antenna; b, female palpus; c
J 

female 
eye separation; el, female wing; eJ hind femur and tibia; j, ~permathecae; 0, male 
parnmeres; h, male genitalia. parnmeres removed. 
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Clllicoides farri Wirth 
and Blanton 

(Figs. 2 and 14) 
Culicoides [CIrri Wirth and Blanton, 1970b, 

p. 148 (male, female; Jamaica; illus.). 

Female.-Wing length 1.25 mm. 
Head: Eyes (fig. 14, c) narrowly 

~eparatec\, barco Antenna (fig. 14, a) 
with lengths of flagellar segments in 

oOr 


proportion of 32-22-22-22-22-22
23-24-45-"15-50-54-70; AR 1.35; 
sensory pattern 3,10-15. Palpal seg
ments (fig. 14, b) with lengths in 
proportion of 15-·30-46-15-18; PR 
2.0 j third segment short and broad, 
with a large, round, moderately deep 
sensory pit. Proboscis moderately 
short, P IH ratio 0.68; mandible with 
13 teeth. 

----"" '. '.\ 

FWURE 14.-Gulicoides jani: (I, Female antenna; b, female palpus; c, female eye 
separation; el, female wing; e, hind femur and tibia; j, spermathecae; g, male 
pal1lnll,lres ; h, male genitalia, parameres removed. 
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Thorax: Yellowish brown, pleuron 
and anterior and lateral margins of 
mesonotum clurk brown. Legs (fig. 
14, e) brownish i knee spots blackish; 
fore femur ancl miclfemur with sub
apical, ancl fore tibia and midtibia 
with basal, broad yellowish bands i 
hind femur clark brown with broad 
subapical pale band, hind tibia yel
lowish except clark brown at extreme 
tip; tibinl comb with four spines, 
the one n('arest the spur longest. 

Wing (fig. 14, d): Pattern as 
figured, as in C. decor; CR 0.60. 
Maerotrichia numerous, extencling 
to bas(' of wing in anal cell. Halter 
pale. 

Abdomen: Yellowish, becoming 
brownish distally. Spermathecae (fig. 
14, j) ovoid with long slender necks; 
small and slightly unequal, meas
uring 0.064 by 0.046 Inm. and 0.058 
by 0.042 mm.; rudimentary sperma
theca pr('s('nt, sclerotized ring ab
sent. 

IUale Genitalia (fig. 14, It).~ 
Ninth sternum with shallow clluclo
median excavation, ventral mem
brane not spiculate; ninth tergum 
short and tapering, with long, slen
der, divergent, apicolateral processes. 
Aedeagus with basal arch extending 
to not quite half of total length, 
basal arms slender and curved; 
distal portion tapering to moderately 
slender, bluntly pointed tip. Para
meres (fig. 14, g) each with moder
ately long anterolateral arm; mid
portion straight and moderately 
stout, tapering to slender, simple tip, 
abruptly bent laterad and ventrad. 

Distribution.·-Jamaica. (fig. 2). 
Type.-Holot.ype, femalc, Ja

maica, Portland Parish, Hardwar 

Gap, Institute of Jamaica Cabin, 20 
February 1969, W. W. Wirth, light 
trap (FSlI.~I i0654). 

·West Indian Records.
JAMAICA: Askenish, ncar Dol

phin Head, Hanover Parish, 20 June 
19iO, E. G. Farnworth, light trap, 1 
female i Hardwar Gap, same data as 
type, allotype, male, 1 male, 2 fe
male paratypes i ~ml1e, Hollywell 
Forest Camp, 16 June 19iO, Farn
worth, light trap, 1 male, 15 females i 
Worthy Park, St. Catherine Parish, 
20 l\IIarch 19iO, Farnworth, light 
tmp, ll11ale, 4 females. 

DiscHssion.-This ('ndemic .Ja
maican representative of the Carib
bean C. nigl-igenu.s group (fig. 2) 
can be recognized by the dark prox
imal half of the hind fel11Ul" , by the 
relatively long proximal antennal 
segments CAR 1.35), and by the 
antenna.l sensory pattern 3,10-15. 

Larval Habitat.-Unknown. 
Biting Habits.-Unknown. 

Culicoides floridensis Beck 

(Figs. 5,15, and 30) 
Oulicoides /loridensis Beck, 1951, p. 135 

(male, female; Florida; fig. male gen
italia) .-Beck, 1956, p. 134 (Florida). 
-Williams, 1956, p. 299 (Bermuda; in 
key).-Williams, 1957, p. 66 (Ber
muda).-Wirth and Williams, 1957, p. 
12 (Bermuda; notes).-Beck, 1958, p. 
9 (Florida) .-Linley, 1970, p. 1016 
(pupa; Florida). 

Female.-Wing length 0.77 mm. 
Head: Eyes (fig. 15, d) narrowly 

separated, bare. Antenna (fig. 15, a) 
with lengths of flagellar segments 
in proportion of 25-15-15-16-16
17-li-I8-26-29-33-34-47i AR 1.21i 
scnsoria not distinguishable. Palpal 
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segUH'nts I fig. 15, ('I with lengths in 
proportion of 10-20-28-13-13; PR 
2.0; third segtl1('nt short, slightly 
swollell, with round, shallow sensory 
pit. Probo:o;cis tno{\t't'n.t('ly shott, 
PlH riltio 0.71; mHIHliblL' with 1-1: 
t<,l'th. 

Thot'Hx: Pale Yl'llowish. subshin
ing in dry sp('cinwns. Lt'gs \ fig. 15. II 
pak Yl'llo\\'i~h; tillinl comb with four 
spil)(,s. tllP onl' IWl1n'sl til(' spur long
('st. 

'IVing (figs. 15, li " ~~O, k): Palc 
Yl'llowish gn\y. without markings. 
~rn('rotridlia spnt's(', confined to 
np<'x of wing; CR 0.65; 2RC slitlike. 
Halt('r pale. 

Abdotll(,ll: Pall' yC'llowish. 8p0r
matlwctll' {fig. 15, e I two plus long 
;;Il'ndet' ring, t'udinH'ntnry third sper
mnth{'('u not \'i::;ihl('; functional sper
tllllth(,CiH' pnle yellowish, l'longatc 

~~~~.......~,
-, ,.....- -.... 
... " 

ovnl, tnpering to long slenclcr nccks; 
;-<ubt'qunl, cnch measuring 0.016 by 
0.025 111H). including thc neck. 

Mule Gcnitaliu (f1g. 15, h).
Xinth sternum with broad, shallow, 
("tt1doJnNlian cx('nnltion, \'cntral 
mcmbran(' not spiC'ulat('; ninth ter
gum long nnd tnpl'ring, with short, 
poinh'fl. apicolntt'ml processcs. Basi
strip SIC'IHIN, ventral and dorsal 
roots SlpIHI('r, simple; dististyle long 
nud sIenclc'r, with bent, pointed tip. 
At'Magus with bnsnl n1'eh roundcd, 
('xtending to Hearly half of total 
I('ngth, basnl anl1S slender, slightly 
('urwd; distal portion tapering to 
slender, simple tip. Parnmeres (fig. 
15, gJ separate; ench with distinct 
basal knob; stem moderatdy slender, 
with wcll· devclopcd vcntrallobc dis
tally; distal portion bcyond lobe 
slc.'l1t1er, bcnt ventrad, tapering to 

g 

f 
Fwt'IUJ 15.-('tlli('Oidc.~ florid! lIi1i.~: II. FPlllill(' an(C'nllll; b. femule wing; r, female prtlpus; 

d, fpmnl(' P)'l' i'('pnr~llion; (', ~prr!llllthrcur; /. hind fe111111' nnd libill; fI, mille 
pnnuIlN('s: 11, I1lnl(' ~('nitlllia. pnrillneres rrlllo\·cd. 

c 
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~lcl1dcl' point, Hnd bearing lateral 
fringing ::;pilH's. 

Dislribution.-Bahamas, Ber
muda, Florida lfig. 51. 

Typcs.--HolotYIW, male, allo
type, fCII\(\IC', EnglC'wood, :)ara:::;otn 
COllnty, Fla., in light trap (CSN~r 
1l092·11. 

Wcsllndiun Rccords.
BAHA:\[AS: South Bimini, June, 

.July H)51, :'It. CuziC'I', C. and P. 
Ya;lJ'i(I,1 nude. 1 f('male (A~rNtl1. 

Dil!cu88ion.-C. floridt!/lsis is H 

IWl'ipheral ('ll'llwnt in the \Vest Ill
dian rulicoities fHunn (fig. 5), 0('

eupyillf.{ only the island n('arest to 
the Florida mainland, whel'(' it is 
abundant in its OWI1 I'estriell'd area. 
a can be distingu1:;iw(/ fl'oll1 C. mel
leas, which it dosely l'('s('lllblrs, by 
its shining yC'llowish integument, 
mott' sll'ndel' habitus, definite round 
pHlpal pit. lightly sei('l'otizcd spel'
math('crtc" and lila It, genitalia with 
long tillwring ninth tC'rguJ1l, distally 

. :::;ll'ndl'l' lW(il'nglls, and pllrnnWr('8 
with n "l'ntl'Hl lobe nnd (/istal fring~ 
ing spilws. 

tun'al Huhilal.-Linley 119701 
del:'l'J'ihl'd tl1(' PUpil, whieh 11(' J'eared 
ill til(' labol'Htol'Y on It nematode diet 
from <,!~gs obtained by decapitating 
blood-fed wilel [emales. 

Biting Hahil!!.-C. Jloridensis is a 
\'ICIOUS biter in Flol'ida, attacking 
Itlan in tIll' daytime lLinley, 1970). 

Culico;(les Jo:d Ortiz 

(Figs. 3 aun 16) 
(,(llicoidcs foxi Ortiz, 1950, p. 461 (mall'; 

Pul'rto Rico; !lilt/utili! (Coqllil1cU) of 
Fox. l!).I9) ,-Ortiz, 1951b, p. 4 (mall', 
f('ll1l1J('; \'('!1l'zul'la; iIIU8.).-!<'ox. 

19i>2u, p. SSS (Puerto Rico).-Wirth 
and Blunton. 19561\, p. 3()!) (rl'dl'
sl'ribl'd; distribution; ill us.) .-Fornt
lini. 195i, p. 205 (rcdl'scribl'd; distri
but ion; iIlus.).-Wirth lind Bltlllton. 
1959. p. 293 (r('described; Pllnama dis
tribution; ilIus.) .-Fox lind Garcia
M.oll. 1001. p.120 (Puerto Rico). 

Culicoides (JtlttaLtI.~ (Coquillctt), misidcn
tification.-Fox 1949, p. 31 (Puerto 
Rico: fig. wing, spcrmllthcClll', male 
gl'nita!ia).-Wo!t:otl, 1951, p. 426 
(Puerto Rico) . 

Fcmale.-Wing length 1.21 111m. 
Hpad: Eyes c()ntiguous, barco An

tpnna (fig. 16, a) with lengths of 
flagellar segments ill proportion of 
22-17-17-~-18-18-18-20-
25-26-30-32-38; AR 1.10; sensory 
pattern 3, 11-15. Palplll segments 
(fig. 16, jl with lengths in proportion 
of 10-25-38-20-14; PR 3.2; third 
~cgnwnt with broad, shallow sensol}' 
pit. Proboscis long, PjH ratio 1.15; 
mandible with 16 teeth. 

Thorax: Dark brown; mesonotum 
Ifig. 16, c) with prominent pattern, 
ypllowish in center with two distinct, 
~uhlaternl, blnekish, longitudinal 
,'ittnc. Legs brown with distinct pale 
bands at lI1idlength and narrow 
blackish rings before apices on fore 
fpmllr and mid femur, fore knee and 
mid knee narrowly pale; hind tibia 
with basal and apical palc bands; 
tibial comb (fig. 16, el) with six 
spinl'S, second from the spur longest. 

Wing (fig. 16, b): Pattern as fig
ur('(1 ;2RC pale on distal portion, but 
with small blackish spot just behind 
npex; 1'-111 l'J'ossyein blackish; two 
palC' spots in tell ~11 past the pale 
spot straddling middle of "ein :M2. 
}[acl'otrichia sparse Ileal' distal wing 
mal'gin; eR 0.68. Halter knob deeply 
in fuscatcci. 

http:SANDFLI.ES
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FIGURt; 16.-Culicoidcs fan: a, Female antcnna; b, fcmale wing; c, thorllcic pattern; 

fl, tibinl comb; e, spermlllhecnc; I, female palpusj (J, male parllmereSj It, male 
genitalia. pUrIlmercs removed. 

Abdomen; Blackish, cerci pale. measuring 0.063 by 0.049 mm. and 
Spennathecac (fig. 16, e) two plus 0.053 by 0.043 mm. 
rudimentary third and selerotized Male Genitalia (fig. 16, h).~ 

ring; functional ones ovoid, tapering Ninth sternum with shallow caudo
to short slender necks; unequal, median excavation, ventral mem
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bmne not spicull1te; ninth tergum 
rounded, with :;111al1 apicolateral 
processes widely spaced. Aedeagus 
elongate, sides convexly swollen, 
apex truncate rather thfLn with pa
pillifonn tip. Parallleres (fig. 16, g) 
fused on proximal fourth, apices with 
minute fringing hairs. 

Distribution.-l\[exico through 
Central Amcrica and South America 
to Colombia fmel Argentina; West 
Indies (,J amaiea, Puerto Rico); 
Trinidad (fig. 3). 

Type.-Holotype, male, Camp 
TOl'tllguero, Puerto Rico (Fni\'ersity 
of Puerto Hico collection). 

West Indian Records.
JAMAICA: Bath, St. Thomas 

Parish, 19 ,July 1961, Maldonado 
and FaIT, at light, 2 females; Del
\'ey, SL ~rhol1las Parish, ,1 December 
1962, T.H. O. Aitken, from donkey
baited !.mp, 1 female; 2 mi. w. Man
ehioneal, Gl't'en Hills, Portland Par
ish, U Noyel\1ber 196R, R. K Wood
rufl', light trap, 1 nude; ~[ande\'i\le, 
:'.[allchestcr Parish, ;1 April 1970, 
E. n. Farnworth, light trap, 2 fe
males; ~lilk River Bath, Clarendon 

Parish, 19 November 1968, Woodruff, 
light trap, 1 female; Negril, West
moreland Pnl'ish, 20 No\'ember 1968, 

\Voodruff, light trap, 5 males, 10 fe
males; Runaway BtlY, St. Ann Par
ish, 16-28 February 1969, W. W. 
Wirth, light trnp, 3 males, 3 females; 
Spanish Town, St. Catherine Parish, 
28 ~.Iay 1970, Farnworth, light trap, 
1 f(,lwlIc, \Vorthy Park Estate, St. 

Catherine Parish, 16 November 
1968, Woodruff, light trap, 1 female; 
same, March-June 1970, Farnworth, 
light. tmp, 1,000'8. 

PCERTO RICO: Camp Torlu
guel'O (Fox, 1949; Wolcott, 1951; 
type of joxi) .-Henry Barracks 
(Fox, 1952a) .-Isla Verde Int. Air
port (Fox and Garcia-Moll, 1961).
Maynguez (Wirth and Blnnton, 
.I 956(1 L-Fort Buchanan, 26 .Tune 
1952, F. S. Blanton, light trap, 1 fe
mnle; ~Iaynguez, 9 J nnuary 1969, 
Walker and Drummond, light trap, 
2 f('males. 

Discussion.-In 1950 Ortiz gave 
the Ilume Culicoides toxi n. sp. to a 
malt, spec.imen from Camp Tortu
guel'O, Puerto Rico. It had been mis
identified and figurr.\:! by Fox (1949) 
as C. gultaius {Coquil\ctt). In 1951 
Ortiz redescribed C. taxi from Ca
racas, Venezuela, and he invalidly 
designated types from that country. 
The type locality was erroneously 
gi\'l'n as Venezuela by Fox (1955a) 
and Wirth and Blanton (1956a, 
19591. 

Larval Habitat.-Williams (1964) 
reared C. toxi in Trinidad from 
SUllny and shaded stream and ditch 
margins, from min-soaked horse and 
cow manure, and from rotting cacao 
pods. 

Biting Habits.-Wirth and Blan
ton (1959) reported C. joxi from a 
horse-baited trap in Panama and 
from an animal-baited trap in Bra
zil. It has been taken biting man in 
Trinidad. 

Crdicoides lurens (Poey) 

(Figs. I, 5,17, and 30) 

Oecata jUTBIlS Poey, 1851, p. 236 (female; 
Cuba; fig. habitus, wing, head, an
tenna, mouthparts) .-Townsend, 1893, 
p. 381 (Jamnicn).-Cockerell, 1894, p. 
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C'ttlicoides Jurerrll (Poey) .-Lutz, 1912, p.419 (JalIlaicll).-Prult, 190i, p. 28 
16 (combination) .-Root, 1922, p. 396(Cubu, Montserrl1t).-Johnson, 1919. 
(Plle~lo Rico}.-HofTman. 1925, p. 28ip .•122 (Jlul\uica) .-Stephens, 1923, p. 
(redescribed; Cuba, Puerto Rico, Ba368 (Cuba). 

a 

f 

) 

c:::::~_~~ k 

FlOURE 1i.-Oulicoidcs jllf(!IlS; a, Femule auteunu; b, mule uutenna; C Iwd d, female 
palpi; e, femulr wing: J. mule wing; g, female hrnci; h, femnk mandible; i, femofll 
(\Ud lib!nc, ldl to right. of hiruL middle, !lud for(' legs; j, tibial comb; k, tnrsi, top 
to bottom,. of for(', middle, Hnd hind If!gs; I, fifth tursomere nnd clllws, left to right, 
of fore, middle, lIud hind I('gs; III, spcm1l1thcclle; II, male genitalia, parameres rc
mon'd; 0, mIlle pnrunH'I'Ci;. 
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hauUlS; WIIs.).-WolcQU, 1927, p. 312 
(Baiti) .-Myers. 1932, (I. 1 (Blllm
mllSl.-Buckley. W33. p. 257 (Sllinl 
Villcenll.-"Ull Volk('uberg. W35. p. 
17 (Puerto Ri(~o).~Wo\eol.l. W36, p. 
325 (Pu('rlo Rico).-i\,lal'fie, W3i, p. 
10 (nude. fl'llIllle rl'dl's('I'ibed; Trini
dud; synonyms; tioL'ai, 1IIaculilitoTUX). 
-Hoot ilud HoITm!\ll, W37, p. 162 (re
dl'snilJ('d; t.T..H. n'corlis; fig. lllall' 
gl'nitnlin).-Wolcolt. W41, p. IOU 
(Pul'rto nico).-Fox, 1942. p, 41S 
(llllPI\; Puerto Rleo; illu$,) .-I3raUy. 
\!).14, p. 144. (Ruint Croixl.-BlLIT(·ltO, 
l!)4·1. p. S9 (mall'; Brllzil; illusJ.
Fox. HH6, p. 255 (Hnint John. DOlllini
('un H('Pllblid.~-BI\rbo5u. HJ.l7. p. 15 
(flott'S; distibulion; fig. l1\ull' gl'ni
llllitl).-Floch lind Abonllcnl'. 1950. p, 
1 (Cunt!t>loulle).-l?ox nnd Kohlpl'. 
t050, p, 342 (PuprLo Rico).-Wolcolt, 
l!)51, p. 425 (PlIPrto Rico, econoillie 
notl.'sL-KohJer unci Fox, 1951. p. 113 
(Puerto Rico).-Wirth, 1952b. p. 91 
(Iurnl, pupn; Vloridll; illus.) .-Fox 
lind Mnldonlldo, W53, p. 165 (1'ul.'rlo 
Rico) .-Foole nnt! Pralt, 1954, p. 21 
(re(\esl'ribed; dist.ribution; illus.l.
Ortiz tlnd Leon, 1954, p. 572 (femall'i 
Eculldor; fig. wing, pnlpus).-Wirlh 
lind nlt~uton, 1956(', p. 159 (I'e(\l'
s(~ribt'd; distribution; ilhls.L-Lewis. 
1955. p. i21 ('h\mni('l\; inll,'rua! llI1l1t

omy; Illus.).- Wirth lind Blaulon. 
1959, p. <t(}1 (redl'srribr(\; PIIIlIlmlL dis
trlbution; i\lus.L-l!'ox and (hlr('iu
1\1011, 1961. p. 120 (PIH'rlo Rico).
,JonI'll, 1961h. p. 739 (pupa; iIlus.).
Bidlingmllyel\ 1961, p, 149 (Florida; 
adult biolog;rL-DIlYies. 19&1. p. 33 
(Jamaica; biology>.-Linley !lnd 
I\rLll(>, 1!l(H. (I. 129 (\arnl. JlUPII; Ja
mait'll) .-I..illk,y, 1966a. p. 385 (JII
111 II i('1\ : biology; immature slugl.'s).
Linlt>y. 1966b, p. 1 (JIIlIluicn; o\'nrilln 
eycieL-Linley lind D:wil's, 1971. p. 
264 (biology and ('ontro\). 

(,/,'I'tlloPCl"OIl I/I(!('ulillwl'flx Wi.lliston, ISOO, 
p. 2/7 (fpllInle; Sninl Vil1(~('nt ; fig, 
wing). 

C,til'wiill'.>t 	 IIwcIIliUronrx (Williston).
Kil'tTl.'l" WOO. p. 5-l. (combillation),-

LOllghuan. 1921, p. 202 (Jamaica). 
-Edwards. 1922, p. 1M (Jnmaien). 

<'lllicoiclcs dOl'ei Hall. 1932, p. 88 (mille. 
f('mllle: Georgia; fig. male gcnilulin). 

Female.-Wing kngth 0.91 mm. 
Head: Eyes (fig. 17, g) narrowly 

st'pnrnted, bare. Antenna (fig. 17, a) 
with lengths of flagellar segments in 
proportion of IG-12-12-12-12-12
12-12-20-22-2'1-25-35; AR 1.28; 
s('nsory pattern 3,7-10. Pnlpal seg
ments lfig. 17, c and d) with lengths 
in proportion of 11-24-28-10-13; 
PH 2.'1; third segment slightly 
;;\\,011(,11, with small, shallow sensory 
pit. Probosris modemlely short, P lIT 
ratio 0.74; lllandible (fig. 17, h) with 
15 tl'eth. 

Thorax: Dark brown; mesonotum 
pollinose gmyish, with prominent 
pattern of numerous scattered punc
tifol'll1 brown dots at seta bases; scu
tellum brown in middle, grayish 
pruil1o::e on sides. Legs (fig. 17,1', k, 
/) brown; knee spots blackish; fe
morll pale at bases, femora with sub
llpical, tibiae with subbasal, and hind 
tibia with apical, nurrow pale rings; 
tibial comb (fig. 17, j) with four 
::<pine::, the 011(' nearest the Splll' long
C'st. 

Wing (figs. 17, e; 30, g): Pattern 
as figured; 2RC blackish; pale spot 
Over 1'-111 crossvein large; cell R5 
with three small, round, poststig
matic pale spots in a triangle, the 
t\\'o next to 2RC more 01' less fused, 
und a large, oblique, double spot 
broadly meeting wing margin in dis
tal pnrt of cC'll; cell Ml with three 
pale ~pots, the distal one located at 
tl1(\ wing margin; vein NIl pale ma\'
ginNI from npex nearly to its base, 
veins .M2 and :\t3+4 pale margined 
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on distal portions; cell M2 with pale 
streak in basal portion and a widel' 
spot behind medial fork, two pale 
spots lying past level of mediocubital 
fork; cell M4 with large pale spot; 
anal cell with pale area at base and 
two pale spots in distal portion. Mac
rotrichia moderately numerous on 
distal half of wing and in anal cell j 
CR 0.5S. Halter pale. 

Abdomen: Dark brown. Sperma
thecae (fig. 17, 'In) two plus rudi
nlCntary third and sclerotizecl ring; 
ovoid with long slender necks; sub
equal, each measuring 0.057 by 0.037 
111m. 

.Male Genitalia (fig. 17, n).
Ninth sternum with broad, deep, 
caudomedinn excavation, ventral 
membrane not spiculate; ninth ter
gum short and tapering with unusu
ally long, slender, divergent, pointed, 
apicolaternl processes. Basistyle 
with "foot-shaped" ventral root, pos
terior heel short, anterior toe long, 
dorsal root slender; dististyle slen
der, slightly curved, with bent 
pointed tip. Aedengus with broad, 
roundecl basal arch extending to 
about half of total length; basal 
nrms slender; distal portion rela
tively short and stout, the apex of 
two types-in one the very slender, 
median, distally striate tip flanked 
by a prominent pair of lateral points 
of about the same length; in the 
other type the lateral points appar
ently lacking nncl the striated me
dian tip broader. Parnmeres (fig. 17, 
0) sepnrntc; each with large basal 
knob, stem moderately stout and 
curved, bearing all extremely large 
ventral lobe; distal portion tapering 

to fine point and bearing about five 
strong, lateral, fringing spines. 

Distribution.-Atlantic and Gulf 
coasts of the United States from 
:Massachusetts to Florida and Texas; 
Caribbean Hnd Atlantic coasts of 
Mexico, Central AmericH, and West 
Indies to Brazil; Pacific coast from 
Mexico to Ecuador (fig. 5). 

Types.-Existence of types of C. 
jUl'ens unknown; described ft'om 
north const of Cuba, probably Ha
vana. Holotype female of Cemto
pogon mawWhorax, Saint Vincent 
(British 'Museum (Nat. Hist.) , Lon
don) . Holotype male of dovei, 
Brunswick, Ga. (USNM 43972, but 
missing from the USNM collection). 

West Indian Records.
ANTIGUA: No locality or date, 

Nos. 878, 879, A. H. Jennings, 32 
females (Wirth and Blanton, 1956c). 
-Fitches Creek, 22 SeptembCl 1965, 
:Martinez and Guerra, biting man 6 
P1.f, 3 females; .Joily Beach Hotel, 
2 No,'ember 1967, .J. B. Davies, bit
ing man, 2 females; Pricldy Pear 
1., 6 April 1958, .J. F. G. Clarke, 
light trap, 1 female. 

BAHAMAS: Abaco I., Marsh 
Harbour, 13 April 1968, G. M. 
Stokes, light trap, 1 male, 1 female; 
Andros 1., Driggs Hill near South 
Bight, 27 April 1953, E. Hayden and 
L. Giovannoli, 3 females (AMNH); 
Andros 1., April 1966, H. J. Bowen, 
biting man, 2 females; Bimini, 25 
.January 1968, Stokes, light trap, 1 
male, 2 females; Cat 1., Bennetts 
Harbour, 24 March 1953, Giovan
noli, 17 females (AMNH); Eleu
thera 1., .James Cistern, 1 April 1953, 
Hayden and Giovannoli, 12 females 
(AMNH); Exuma Cays, Darby I., 
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18 January 1953, Hayden and Oio
vannoli, 15 females tAl\INH) ; same, 
Warclerick Wells Cay, 10 January 
1953, Hayden, 1 female (AMNH); 
:\Iayaguana 1., ncar Abraham Bay, 
3 :March 1953, Hayden, 1 female 
(Al'.fNH) ; New Providence 1., Nns

SilU, 3 June 1943, D. G. Hall, 6 fe
males; same, 3 Jnnuary 1953, Hay
den, 1 female (AMNH); North Bi
mini, Alice Town, 4 February 1968, 
Stokes, 1ll1ale, 2 females; North Bi
mini, Pamc\ise Point, 18 February 
1968, Stokes, light trap, 2 females; 
South Bimini, May, July 19':;1, C. 
and P. Vaurie, M. Cazier, and ,Yo 
Gertsch, 3 nulies, 5 femalcs tAM
NH) ; Turks and Caicos L, cays 3.5 
mi. sW. North Cnicos 1., 3 Februury 
1953, Hayden, Gio\'annoli. und 
Rubb, 13 fl'lllaies (Ar.INH). 

BARBADOS: No locality Or date, 
No. 853, A. H . .J t'nnings, 10 females. 

CAY)'fAN ISLANDS: Grand 
Cayman, Red Bay, 11 August 1969, 
J. E. Davit'S, light trap, l,OOO's; 
Drnnd Cnym/\ll, South Sound, 16 
February 1970, Davit's, cmergence 
trap, 100 speeim('tls. 

CrBA: No locality, types of 
/1I/"eIlS (Pocy, 1851) .-Cardenas, 
June, E. A. Schwarz (Pratt, 1907; 
HotTman, 1925) .-Guantanamo Bay, 
February-April 1970, .J. E. Tisdale. 
light trnp, 1,000's; same, 21 Febru
ary 1962, E. R. Turner, light tmp, 
{3 males, 4 femules; same, 3 Septem
ber 1964, T. S . .Josey, light,2 males, 
1 female; HaYl\llu, no date, .T. R. 
Taylor, 7 females: Isle of Pines, Co
lumbia, no datl' or collector stated. 
7 females; La Yictoria, Camaguey 
Prm'., 3 .Tuly 1957, ,I. F. ~rcGuire, 1 
female. 

DOMINICA: Cabrit Swamp, 23 
February 1965, W. W. Wirth, light 
trap. 10 111ales, 10 females; Clarke 
Hall Estate, January-1Vfarch 1965, 
Wirth, light trap, 10 mall's, 12 fe
mnles; Grande Savane, 1 February 
1965. '",'irth, 1 female; Layou River 
mouth. 20 January 1965, Wirth, 5 
femaks; same, 6 February 1965, 
Wirth, rl'a\'(~d margin lagoon, 4 
males, 1 female; Macoucheri, 12, 14 
February 1965, Wirth, at light, 1 
male, seashore, 1 female; Ports
mouth, -1 l\farch 1964, D. F. Bray, 7 
females. 

DO}'IINICAN REPUBLIC: San 
Lorenzo, 14 May 1941, Dr. :Mazzotti, 
biting man, 1 female (Fox, 1946). 

.TAl\fAICA: Palisadoes, Port :Ma
ria [Townsend, 1893) .-No localit.y 
(Edwards, 1922) .-Askenish, ncar 
Dolphin Head, Hanover Parish, 20 
June 1970, E. O. Farnworth, light 
L'np, 10 females; Baths, St. Thomas 
Parish, 19 July 1961, lHaldonado 
and Farr, 2 females; Burat Hill, 
Trelawny Parish, 16 May 1967, 
R. E. Woodruff, light trap, 1 male; 
Duckenfield, St. Thomas Parish, 4 
December 1962, T. H. O. Aitken, 
donkey trap, 2 females; Duncans, 
Trelnwny Parish, 25 February 1958, 
D. J. Lewis, 8 females; Falmouth, 
Trelawny Parish, 1 March 1969, 
\Y. W. Wirth, bay shore, 4: females; 
Kingston, no date, No. 875, A. H. 
,Jennings, 4 females; :Milk River 
Bath, Clarendon Parish, 11 Novem
ber 1958, Aitken, 8 females; same, 
19 November 1968, Woodruff, light 
trap, 100 females; same, 11 :March 
1970, Wirth and Fan, biting man 6 
Pl\I, 10 females; nIitchell Town, 
Clarendon Parish, 12 November 
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1958, Aitken, 29 f('males; IVlontego 
Bay, St. .Jllmes Parish, 22 June 1957. 
~r. V. King, 5 [enuties; 1Iorant Bay, 
8t. 'Thomas Parish, 6 February 1937, 
Chapin and Blackwelder, 1 female; 
Negril. Westmoreland Parish, 20 No
nmber 1968, WoodrufT, light trnp, 
200 malC's and females; same, 22 
. June 1970, Farnworth, light trap, 
l,OOO's; Portland Ridge, PWD Fish 
Lodge, 21 August 1969, Fnrnworth, 
biting lIHtn, 1 femllle; Runaway Bay, 
8t. Ann Parish, February 1969, 
'Wirth, light trap, 10 males, 20 fe
milks; Spanish Town, St. Catherine 
Parish, 2 FC'bl'Uary 1937, Chapin and 
Blackwelder, 1 female; same, 28 
~Iay 1970, F rnworth, light trap, 20 
females; T ckcnham Park, St. 
Catherine Parish, 28 April 1970, 
Farnworth, light trap, 1,000's; Win
chester, St. Thomas Parish, 7 De
cember 1962, Aitken, donkey trap, 2 
females. 

1JONTSERRAT: No locality 
(Pratt, 1907). 

PU.ERTO RICO: Aguirre, Au
gust 1921, F. M. Root (Hoffman, 
1925}.-18Ia Verde Int. Airport, 
1958-60 [Fox and Garcia-£l'lol1, 
196'1) .-Rio Pieclrns, .July and Sep
tember 1921, Root (Hoffman, 1925). 
-San .J uan (Fox, 1942) .-Camp 
Tortuguero, 24 .June 1952, F. S. 
Blanton, light trap, 11 females; Fa
jardo. 1 July 1952, Blanton, light 
trap. 5 females; Fort Buchanan, 26 
.Tune 1952, Blanton, light trap, 3 fe
males; Guanica. 22 JunC' 1952, Blan
ton, light trap, 5 females; Lns 
Palmas; 20 March 1970, G. M. 
Stokes, light trap, 3 males, 2 fe
Ilutlcs; San Juan, S January 1969, 

'Valkel' nnd Drummond, light trap, 
10 females. 

SAINT CROIX: Krause Lagoon, 
June 1938, H. A. Beatty, 18 females; 
Snit RiYer, September 1938, Beatty, 
8 females; Tagus, .Tunt' 1938, Beatty, 
:2 females. 

SAINT JOHN: Cruz Bay, 9 Sep
tember 1937, 3 females (Fox, 1946) . 
-No locality, August-October 1961, 
R. 'Yo Williams, light trap nnd emer
gellce traps, 15 nudes, 30 females; 
Francis Bny, 25 March 1958, J. Ii'. G. 
Clarke, at light, 9 females. 

SAINT LUCIA: Grand Anse, 20 
July 1964, R. Martinez, biting man, 
1 female; Gros Islet, Yacht Club 
light, 25 October 1967, .J. B. Davies, 
1 female; Vilon Estate nellr Micoud, 
28 July 1964, :Martinez, biting man, 
7 females. 

SAINT THOMAS: No locality, 
28 Noyembel' 1957, R. Delgado, bit
ing man, 1 female. 

SAINT VINCENT: No locality 
or date, types of Ceratopogon ma
clilithorax Williston (1896). 

VIRGIN GORDA: North Beach, 
23 ~Iarch 1970, G. :M. Stokes, biting 
man, 10 females. 

Discussioll.-A full discussion of 
the taxonomy and distribution of 
this species was presented by Wirth 
and Blanton (1956c; 1959). The cx
tellsiYe West Indian literature on the 
species is listed in the synonymy 
ginn on the preceding pages. 

Larval Habilal.-1Vryers' (1935) 
account of the larval habitat of C. 
IlI/'ens in the Bahamas was the first 
detailed study in the West Indies, 
and its accuracy and definition, 
borne out by more recent investiga
tions, Wllrrnnt repetition: 
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"In the Bnhnmns and probably 
elsewhere the id{'al breeding-places 
[01' Clliicoides jltl'ells nrc areas o[ 
w!\terlogged 1.'and mixed with humus, 
not subject to !lctunl flooding br nny 
t'xcC'pt unusually high tides, and 
mOre or It'iiS cov('r('(( with a growth 
of .ll1nngroyt'S. But ('\'('n in l;uch 10
('alitit's t1H' sand-flies by no llWans 
hrC'(I(\ e\'(lllly ovt'r thC' whole extC'nt. 
A typical sand-fly swump or 'sw!~sh,' 
as it is enll(ld in the Bahamas, may 
bp d('scribed II:; follows from a New 
Proyitl('Il('(' l'xnmpl(': the sandy. 01' in 
placl'S rocky, bench is backed closely 
by a sen-duIH" oftl'll or considerable 
width and rlothC'd with SCll-oats 
r['niota), coco-plum (Chrysobala
nils lcnto) and low scrub, At somC' 
distnl1('(1 inland is It line of rock out
('rops, Betwpcn these two ridges lies 
tht' swamp, into which cxtcnd the 
brnnehes of a narrow nrm of thc sea, 
a ereC'k in tht' original sense of llll' 
word, The margin of the swamp is 
(\\'C'rywher{' clearly cil'fined by dis
tinetzolH'S of yegetntion. 'rhe lowcr 
portion. about the arms of the creek, 
i:; cO\'(lr(,t! ulmost uniformly with 
common :;tilt milllgrO\'es (Rhizo
phora mangl£'l. The upper portiolls 

Hnd the nUll'gins are clothed with al

most PUI'P st!tnds of low blnck I11HIl

groY(' {..lviccl171ia /liti<i(ll, While the 

muddy sand between the R hizophora. 
buslws is invariably bare, that 
among tht' Al'i('cnnia shmbs is often 

COYl'rl'd, though not densely, with 
tllll low reddish herbaceous plant, 

Salkomia pcrellllis. On the ('xtrcme 

l'dgt' o[ til(' swnmp. at the foot of the 
seu-dllnp and of t hl' landward rock 

outcrop. is II thill line of other Ycgc

tation, chiefly white mangrove (La
gWlculm-ia racemosa) and button
wood (Co1l0Carplis erect(t) with 
denser beels of Salicornia and of the 
much greener sampire (Philoxenl$ 
t'ermiclllarisl. Occasional patches of 
tl\(, ::::nlt-marsh grass, SporoboLus 
t'irginictlS, also occur here, The dis
tribution of these ditTerent vegeta
tion zones depends upon distance 
from tidal influence. In the upper 
pnrt of the swamp arc frequent Ilnd 
extem;ive pntches of bare soil. The 
soil of the whole aren is permanently 
water-iogged, whilc that in the im
ll1l'diate vicinity of the creek is 
floo(kd by eyelY tide. 'l'he propor
tion oJ hUIllus in the sand decreases 
as one approaches the mouth of the 
creek, where tht' sand is pure and al
most white. 

"In tll(' swamp thus briefly char
acterised, sand-flies (C, !urens) 
breed in greatest abundance about 
the n1t'cting-piace of the common 
mangrove !,Rhizophom) and the 
black mangrovc (Avicennia.) patches, 
and to a greater extent in the shade 
of the former than of the latter, 
They breed also, right up to the edge 

of tlll' swamp, in the shade of white 
mangroycs lLagl(nc1llari(~), of sam

pirt' tPhilo.rerus) of the grass, Spo
1'Obolus l'irginicll$, 

"I was able to find none in pre

cisely similar soil in the shade of 
Salicomia. nor in the bare patches, 

X('ithcr does thc sand-fly breed in 
the low{'r part of the common man

groye zone. whcrc eyery tidc covers 

til(' surface with severnI inches of 

watpr. To 8ml1 up, wc may state that 

for brecding in numbers sand-flies 
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(C'(l.iicoides !w'ells) require (a) sand 
with n pt'Oportion of humus, per
mancnlly waterlogged with salt or 
brackish water, but not flooded, and 
(b) shade. It would be presumptuous 
to assert that odd sand-flies do not 
hr('t'C1 where some 01' c\'cn all of these 
conditions nr(' Incking, but we are 
eonct'l'ne(\ here wi th mnin somces 0 f 
infestation." 

Pninter (19271 reared C. jUl'CIlS 
from :;nnd nnd mud 1H'llr n tidal en
nal ill Honclmns. OarpentCl' (1951). 
Wok(' (1954), and Blanton et nl. 
11 [J55) reporl('d C. jW'ells as n scverc' 
Ill'st in Panama, hrceding in thl' Far
fnn ::)wnmp nenr Fort Kobbe, O.Z. 
Thc'), dl'visNI It :;ystC'lll of tidal gates 
to kc'ep the sWHmp flooded with fresh 
watl'l' from rainfall. Control wns 
good unti I tll(' gatl's deteriorated, 
Blwland (1.960) reared this species 
in Panama from numerollS collec
tions from :t widc "aricly of salt
wutC'r habitats nnd found it to bc 
most ni>undant in mangrove SWllmps 

01' llIarshes that wcre only partially 
shaded. Thc densest populntions 
wel'l' found in supersaturated muck 

of tidc' ditches with no standing 
water and partial to full exposure to 

sunlight. This species was virtually 
absent in densely shaded mungrove 

sWlunps. Williams (196'4) reared O. 
Illl'ellS in Trinidad not only from 

tidal and brHC'kish habitats but also 
from th(~ margin of a fresh-wnter 
strellm milt,s from the seacoast. 

Linley nad KeLtIc (1964) de
s('ribe(\ the larvn and pupa of C. 

,flll'CIIS, taken at Greenwood, cast of 
~Iontego Bay, Jamaica. The breed

ing site was the shaded banks of two 

ponds, situated close to the sea, 
which contained considerable sea 
wnter e\'en though they were not 
connected directly to the sea. Wil
liams (1.962), working on Saint John, 
compared emergene(' trap catches 
from ordinary tidal mangrove 
swamps (Type 1) with those from 
vegetated margins of brackish ponds 
reeeiving some watel' by seepage 
from the scn, but with higher levels 
from periods of heavy rainfall (Type 
II). Typt' T habitats produced a 
nearly constant, moderate emer
genec of adults, whereas type II 
habitats produced larger numbers 
bpginning with the flooding of such 
ponds by rainfall and increasing un
til about a week after the mud was 
pxposed by drying of the ponds. 

Linley (1966a.) and Davies (1967) 
trappcd C. jW'ens in Jamaica in the 
Boguc Swamps cast of Montego Bay 
in ('mergcnce cages along transects 
erossing various vegetation ~ones 

and tidc' lenls. They generaUy found 
C. jllrells brceding in those parts: of 
the sWHmp occupied by white 01' 

black mangroves (Lagnnculm'ia and 

AvicCllnia.) at a slightly higher level 

(0.2 foot) than C. barbosai. Its 
emcl'gcnce was hardly affected by 

gcncral wnter levels, but, unlik:! that 
of C, barbosa£, the emergence of C. 
jll/'ells was greatly inhibited by high 

amplitude tides. For this renson the 
abundance of C. jurens is unlikely to 

show mueh sensoI1al variation in J a

maica, but it is more abundant on a 
biweekly cycle during neap tides 
than during spring tides. 

Using emergence traps, Linley et 

al. (1970a) compared the seasonal 
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emergence of C. fW'ens in Florida 
from three habitat types-tidal 
ditches, brackish pools, and im
poundments. Compared with the 
other two habitats, impoundments 
produced relatively few adults early 
int.hc year (lVlarch to .June). but 
thereafter the rate of emergence in 
impoundments increased and during 
the cold months (September to 
March) exceeded that in the other 
two habitats. 

Linley (1968, 1969) described 
techniques for colonizing C. fW'ens 
in Florida and included notes on be
hayior uncler labol'l1tory conditions. 
l];arlier he (1966(~) reported on the 
behavior, habitat preferences, and 
food preferences of larvae collected 
in Jamaica and reared in the labo
I'I1tOI'Y. In alternate periods the lar
yae exhibited two types of activity
(1) burrowing through the soil, pre
sumably foraging for food, and (2) 
inactiyely lying at the soil surface to 
·~eClll'e a better snpply of oxygen. 
,J ust prior to pupation the larvae 
migrate some distance to drier soil 
where contact with air CHn be made 
mOI'C' easily by the pupn. 

Biting Habits.-Kettle (1969b) 

found biting activity of C. ftt1'ens in 
.Jamaica to be crepuscular Hnd noc
turnal with a peak at dawn and ir
regular outbursts through the night. 
He (1,969c) found that moderately 
high windspeed (above 3 m.p.h.) 
decreased the biting rate. Kettle and 
Linley (1969b) found that this spe
cies preferred to bite the legs rather 
than the arms of humans. 

This species is rather exceptional 
among Culiro/des species in its habit 

of freely entering houses and other 
buildings in search of a blood meal 
CMyers, '1985; Adamson, 1939; 
Porter, 1959). Wire screens at win
dows and doors arc only partially 
effective in keeping them out, but 
spraying or painting the screens with 
kerosene to which suitable insecti
cide has been added is an effective 
repellent. 

Flight Range.-Williams (1962) 
found on Saint .fohn in the Virgin 
Islands that adults of C. fU1'ens may 
be carried by prevailing winds for 
more than 4 miles over mountains 
1,200 feet high. Breeland and Smith 
(196'2) reporh'd that C. fnrens in 
Panama was carried downwind a 
distnllce of about 2 miles. It seems 
likely that windborne C. f1l1'ens may 
disperse from 3 to 4 miles from their 
brecding places, whereas upwind dis
persal may be limited to several hun
dred yards. The reliability of pre
vailing winds or trade winds may be 
nn important factor in planning con
trol measures for this species (Lin
ley and Davies, 1971). 

Crtlicoides guadeloupensis 
Floch and Abonnenc 

(Fig. 6) 
C1tlicoides (Jlladeloupensis Floch and 

Abonnenc, 1950, p. 2 (female; Guade
loupe 1.; fig. wing, palpus, head, eyes, 
legs, spermatheca, pharynx). 

Female.-\Ving length 1.17 mm. 
Head: Eyes with short interface

tal hairs. Antenna with five distal 
segments elongate, 11 longer than 9 
and 10 combined; AR 1.65. Palpal 
segments with lengths in proportion 
of 19-52-57-24-33; third segment 
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~tout, with a large irregular shallow 
pit on distal portion; PE. 1.4. 

Thorax: No datu given. 
Wing: Wing pattern similar to 

that of C'. b-ilineat1Ui Fox; cell R5 
with a single, oblique, poststigmatic 
pale spot and a transverse pale spot 
in distal portion; cell :M1 with two 
pale spots; cell M2 with a pale spot 
behind medial fork, one in front of 
tl1ediocubital fork, and one in di~tal 
portion of cell at wing margin; a 
small pale spot in cell :M4; anal cell 
with a single pale spot in distal por
tion; vein 111 narrowly pale bor
dered on distal half. Macrotrichia 
abundant over entire wing; CR 0.67. 

Abdomen: One spermathr.ca pres
ent, subspherical, with 11 moderately 
long, slender neck; measuring 0.064 
by 0.055 mm. 

Male Genitalia.-Malc unknown. 
Distribution.-Guadeloupe (fig_ 

6) . 
Type.-Known only from the 

holotype female. collected St.
Claude, Guadelo~lpe 194'1-15 R., I 

Cha8signet (slide No. 19<14,. in colI. 
Inst. Pasteur de la Guyane, Ca
yenne) . 

West Indian Records.-Nollc. 
Discussion.-The previous de

scription was taken from Floch and 
Abonnenc (1950). The wing pattern 
of C. guudelonpensis is practically 
indistinguishable from that of C. tr-i
lineatus. but the hairy eyes, the pres
ence of only one spermatheca, and 
the markedly elongate distal anten
nal segments provide means for 
readily distinguishing C. guadelou
pensis. 

.Larval Habitat.-Unknown. 
Biting Habits.-UnknowG, 

C",;licoides heliconiae Fox 
and Hoffman 

(Figs. 3 and 18) 

Clllicoides heliconiae Fox and Hoffman, 
1944, p. 108 (female; Venezuela; fig. 
wing) .-Fox, 1948, p. 22 (male, female; 
fig. palpus, aedeagus, parameres).
Wirth nnd Blanton, 1956e, p. 95 (re
described; synonym: Tozeboomi' 
ilIus.) .-:Wirth ami Blanton, 1959, P'. 
2i 4 (redescribed; Pnnama records; 
ilIus.) .-Williams, 1964, p. 463 (Trini
dad; larval habitats},-Wirth and 
Blanton, 1968, p. 205 (redescribed; 
iIlus.).-Wirth et a\.. 1968, p. 132 
(Panama; reared from H elicollia). 

Gulicoides l'ozeboomi Barbosa, 1947, p. 26 
(male, female; Trinidad; iIIus.). 

Female.-\Ving length 1.66 mm. 
Rt<ld: Eyes contiguous, bare. An

tenna (fig, 18, a) with lengths of 
flagellar segments in proportion of 
60 - 50 - 50 - 50 - 50 - 50 - 50 - 50 
65-66-80-83-108; AR 1.06; sensory 
pattern 3,11-15. Palpal segments 
(fig. 18, f) with lengths in proportion 
of 20-120-140-60-56; PR 3.6; third 
segment spindle shaped, with sensilla 
scattered on surface. Proboscis long, 
Pill rativ 1.33; mandible with 23 
teeth. 

Thorax: Blackish; mesonotum (fig. 
18, c) with large median area and 
other smaller areas dark pruinose 
gray, lateral margins and a sublat
eral pair of short bands velvety 
black; humeri whitish. Legs black
ish; midknee narrowly pale on each 
side of joint; fore femur with sub
apical, fore tibia with subbasal , and 
hind tibia with basal and apical, 
narrow pale rings; tibial comb (fig . 
18, d.) with six spines, second from 
spur longest. 

http:spermathr.ca
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'Ving (fig. 1S, b): Pattern as fig
ured; 2RO with apex included in a 
pale spot; base of cell M4 dark 
wherc it borders bases of veins 1'13 
+4 and CuI; pale spot present in 
cell R5 anterior to base of vein l\Jl; 
apices of veins M1, 1\12,11'13+'1, and 

CuI with pale spot at wing margin. 
:Macrotrichia sparse on distal half 
of wing and extending nearly to base 
of anal cell; CR 0.71. Halter pale. 

Abdomen: Blackish, cerci yellow
ish. Spermathccae (fig. 18, e) two 
plus rudimentary third and. sclero

...-------.,~.. 
~) 

b 


FlGtnlEl lS.-Gullcoir/es hellcolli(lc: Female anlcnna; b, female wing; c, thomcic pat(I, 

tern; eI, tibial Gomb; c, spermalhcctte; I, female palpus; (I, male pammcres; 
h, malo genitalia. plWlllleres removed. 
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tized ring; functional ones ovoid 
with short slend('r necks; unequal, 
!l1('llsuring 0.065 by 0.053 mm. and 
0.051 by 0.042 mm. 

~Iale Genitalia (fig. 18, h).
Ninth tergulll with caudonl('dian 
margin slightly produced in a 
rounded process, sometimes slightly 
bitohed, apicolateral processes ab
s(·nt. Aedeagus narrow with short 
basal arch, anterior margin with dis
tinct sderotized band; distal portion 
with internal sclt'rotizecl anterior 
projection and round terminal pa
pilla. Paramcres (fig. 18, !l) fused on 
proximal portion for about a third of 
total length, fused portion slightly 
broadcr than long, trrminal filaments 
slender with fine fringing hairs dis
tally. 

Distrihution.-Brazil, Colombia, 
Costa Rica, Grenada, Honduras, 
Panama. Trinidad. Venezuela (fig. 
aL 

Types.-HoloLyp{'. female, allo
typC'. mall', and one female para
type, l\farncay, Venezuela, 2 August 
1927, with cast pupal skins, reared 
frolll bromeliads (University of 
Puerto Rico collcction). 

West Indian Records.
GRENADA: Lake Grand Etang, 

2 1l1i. Vt., 4-8 l\UgUSt 1963, O. S. 
Flint, 1 female (Wirth and Blanton, 
1.9681. 

Discllssion.-This large blackish 
species is distinguished by its slen
der, spindle-shaped third palpal seg
ment with scattered sensilla, its 
prominent wing pattcl'l1 with an iso
lated pale spot at the base of cell 
R5, anterior to the base of vein MJ, 
and with the base of cell M4 not 
pa10 margined. its pale-colored mid

knee, and its hind fel11m which lacks 
a subapical pale band, 

Larval Habitat.-The type series 
was reared from bromeliads in Vene
zuela. Aitken (1957) reared this spe
cies from Helicom'Q brads in Trini
dad; Williams (1964) reared it in 
Trinidad from banana stump, Heli
conin. bracts, bamboo inte1'l10de, and 
('a/athea flowers; and Wirth et al. 
( 1968) reared it from H eliconia 
bracts in Panama, 

Biting Habits.-Carpcnter (I9(1) 
and Wirth and Blanton (1959) found 
C. heliconiae abundant in collections 
from stable traps in Panama, and 
the latter concluded that the species 
must be strongly attracted to horses, 

Crtlicoides IlODmani Fox 

(Figs. 6 and 19) 
Culicoides hoffmani Fox, 1946, p. 251 (fe

male; Trinidad; blling man; fig. wing, 
mesonotal pattern) .-Fox, 1949, p. 29 
(male, female; Puerto Rico; reared, 
free hole; fig. pal pus, spermathecae, 
male genitnlin).-Fox and Kohler, 
1950, p. 342 (Puerto Rico}.-Fox and 
Maldonado, 1953, p. 165 (Puerto 
Rico).-Wirth and Bhlnton, 1956b, p. 
189 (rcdescribed; distribution; illus). 
-Linley and Kettle, 1964, p. 129 
(larva, pupa; Jamaica; illus.}.-Lin
Icy, 1965a, p. 57 (Jamaica; reared 
from tree hole).-Wirth and Blanton, 
1971, p. 36 (notes; separation from 
debiHpalpis and eadsi). 

Female.-Wing length 0.76 mm. 
Head: Eyes moderately separated, 

with longer interfacetal hairs than 
in C. debilipalpis. Antenna (fig. 19, 
a) with lengths of flagellar segments 
in proportion of 14-11-13-15-15-14
14-15-14-14-15-15-25; AR 0.79i 
sensory pattern 3,8-10. Pulpal seg
ments (fig. 19, c) with lengths m 
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proportion of 6-11-19-6-7; PR 1.6; 
thi I'd :legment short Hnd swollen, 
with a mocierntely large and deep 
sensory pit. Proboscis moderately 
:;hort. P/l-I ratio 0,70; mandible with 
14 tedh. 

Thomx: Dark brown; mcsonotu1l1 
(fig, 19. II with It sublatend pair of 
darker brown patches widest at mid
length, Legs dark brown i fore femur 
and midfetnur with subapical, all 
tibia<.' with $ubbasal, and hinel tibit\ 
with npienl, llarrow, pall' rings; tibial 
('omb (fig. 19, el with four spin('(" 
the OIl(' tl('nrest thl' spur longest. 

~.f d 


Wing (fig, 19, b): Pattern as fig
ured; 2RC dark to apex; pale spot 
over' r'-ll1 erossvein small; cell R5 
with three pale spots, the poststig
matic pail' sepamte, small and round, 
the posterior one located nearly di
rectly behind the other, distal pale 
spot not reaching anterior wing mar
gin, tr'ansversely oval; cell MI with 
two pale spots; cell ~I2 with pale 
spot at basHI arculus, pale spot be
hind medial fork, but none in front 
of mediocubital fork; only one pale 
spot in distal portion of cell :M2, 10
C'atC'd at wing margin; cell M4 with 

,FIGURE 19,-Cuiicoides hoffmoni: (I, Frmnle nnlenna; b, female wing; c, female palpus; 
d, sprrmlllhecnl.'; e, tibuil comb; j, thoracic pattern; (J, male parameres; h, male 
genitnlin, pnrnmer('s r('l1\o\'ed, 
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round pall' spot ill distnl portion; 
annl cC'1I with 01lC' pale spot in dislal 
portion. :\facrotrichia modcmtcly 
spnrl'l', uSlln1ty confined to distal 
ludf of wing, rarely cxtcnding to 
lmsl' of cdl ~r2; CR 0.59. Hnlter 
l'lightly illfuscatNl, flat end of knob 
whitish. 

Abdomcll :1)a1'k brown. Sperma
thccnt' [fig. 19. ell two plus rudi
llll'ntilry third and sclerotized ring; 
0\'1\1 with IOllg slendt'r nccks; sli~htly 
unequal, lIlt'nsuring 0.041' by 0.034 
HUll. ilnd 0.043 by 0.031 Illlll. 

Malc Genitalia (fig. 10, h).
Xinth st('l'IllilU with hrond, shnllow, 
{'IllHlomcdiall cX{'ltvation, \'entral 
lUt'll1bl'Hl!t' not spiculntc; ninth tel'
gum 10llg aud tapering, with large', 
triangular, apicolaternl processes. 
Bnsistyl(' with nntrnl root "foot
silapl'd," post('rior he('l poorly d('\'el
oPNI, dorsal root slendcr; dististyle 
slendt'r and nell1'ly strnight with 
hoohd tip. Aedl'agus with basal nrch 
rounded, ('xlenciillg to slightly mort' 
than hnlf of totnllclIgth, basal arms 
slt'lIdC'r nnd cur\'l'd; <I i:l tn I portion 
broadlv ('xpanded and well sclcrQ
t iZC'd. ~\'ith tlm'C' strongly scit'l'otized 
distnl points. Pnmmcres (fig. 19, (J) 
sl'p!ll'all'i C'Hch with basal knob, stem 
sl ('11(1 ('I', midport1on sinuatC', no tmce 
of vC'ntrnl lobe; distal portion tapcr
ing to vcntromesnlly bent distal 
point with intC'l'H1 fringe of fine hairs. 

Distribulion.-Antigua, Barba
dos, Cayman Islands, Dominica, Ja
maica, Saint Croix, Saint Lucia, 
Triniclnd (fig. 6). 

Typcs.-Holotype, female, para
type, femn\(', Camuto Village, Trini
dnd, 11 Apl'il HH1, biting man (Uni
Yl'l'sity of Puerto Rico collection). 

Wcst Indian Records.

ANTIGUA: Wallings Dam ncar 
~wel'ts Village, 15 September 1965, 
H. :'lartinez, biting man 3 Pl\i, 1 
f('male. 

BARBADOS: No locality or date, 
Xo. 830, A. H. Jl'nnings, 2 females. 

GAYHAN ISLANDS: No local
ity, June 1970, .J. R Davies, 2 fe
m'alC's; Clrand Cayman, Southwest 
Point, 3 No\'('miJel' 1969, Davies, 
light trap, 1 female. 

l)O:'lINICA: Cnbrit Swamp, 23 
l"l'brunry 19G5, W. W. Wirth, light 
trap. 1 'fl'l1lnlt'; Oarholme Estate, 7 
Februnrv 1965, Wirth, sweeping, 2 
mull'S; Clnrkc Hall, .Tnnunry-1'1arch 
H165, Wirth, light tl'l1P, 1 male, 9 fe
mall's; d'Leuu Gommier, 17 :Mnrch 
HI5G../. F. G. Clarke, nt light, 1 
male; South Chiltern Estate, 20 Feb
runl'Y 1965 \Virth, light trap, 1 feo • , 

mall'. 

.rA~IAICA: Brandon Hill, 1'1011
tego Bay, reared from tree hole, l~r
yae (Linley and Kettle, 1964; Lm
ley 1965a).-Caymans Estate, 9 
.June 1962, A. Ventura, chicken
baited trap, 1 female; Worthy Park 
Estate, SE. Catherine Pnl'ish, 11 No
vcmber 1968, R. E. Woodruff, light 
trap,l female. 

prERTO RIUO: Carolina, Gu
yanilla, I. Fox, reared, tree hole 
(Wirth and Blanton, 1956b) .-Ma
meyes, I. Fox, reul'ed, tree hole (Fox, 
1949) .-Mnyaguez (Fox and Mal
donado, 1953)..-San .Tuan, Fort Bu
{'hanan, Fort Bundy, Henry Bal'

I'acks (Fox and Kohler, 1950). 

SAINT CROIX: No locality, Au

gust 1935, II. A. Beatty, 6 females 
(Wirth and Blanton, 1956b). 



THE WEST INDIAN SANDFLIES OF THE GENUS CULICOIDES 57 

SAINT LUCIA: Barre de l'Isle, 
Government T('ak Nursery, 14.July 
1964, R. ?lIartinez, biting mnn 3 :15 
PM, 1 femnle; Saint Lucia Beach 
Hotel, 27 October 1967. J. B. Davies, 
at light, 2 m!tics, 1 female; Vilon 
Estate near ~[jcoud, 28 July 1964, 
)'lartinez, biting mnn 5 PM, 1 fe
male. 

Disclission.-The separation of r. 
hoffl/Lani from the very similar nllo
patrie species. C. debilipalpis [lnt! C. 
eaC/si. wns discu~s<,d by Wirt.h and 
Blanton (1971). C. ciebilipaLpis, 
which oertH'S in the Southeustern 
(fnitrd Stntes [rom l\Iaryland to 
Floridn nnd Louisiana, in Central 
Aml'rirn alltl South Amerieu from 
Honduras to Trinidnd, Bl'azil, Hnd 
Argentina, has the third \lalpul seg
ment longer nnd more slender ,\~ith 
a smull, deept'l' sensory pit. In nc1cli
tion, the wing o[ C. debilipaLpis is 
hniri('l' and the poststigmntic pule 
~pots arc more obliquely oriented, 
tht' spennnthecae are more unequal 
in size. the male aed~ugus hns !l 

sil'nder, simple tip, and the parn
ll1eres hlwe n distinct yentral lobe. 
C. (;'a(/si occurs from Texns to l\[ex
ieo and is distinguished by a third 
pnlpal seglllC'nt resembling thnt of 
e. tiel>ilipalpis. wing pattern like 
thnt of C. hnjJm(l,1~i. male uedc:ugus 
lik!.' that of e. hoffmani, but pt~rn
men's with a distinct \'cntrnl lobe 
likt' those of C. debilipalpis. The dis
tribution of these closely r('lntt'tl spe
ri(>s is 5'"OW11 ill figure 6. 

Larval Habital.-Linley and 
Kettle (1964) described the tree hole 
habitat when' they found Inrvac of 
C. hOjJI/t('· . The tree holes contninecl 
plnnl debris of H coarse crumblikc 

texture and sometimes a layer of 
standing watel' on top. Larvae could 
be seen swimming near the surface 
and adhering to the walls of the hole 
just below the waterline. These au
thors described the larvae and pupae. 
The larvae are easily recognized by 
the pre~ence of strongly developed 
pNinnal bristles on the cauclal enel, 
Larv!\(' of C. borinqlleni, which oc
C'uITl'C1 in one of the same tree holes, 
eould be distinguished from C. hoff
Inant by the Inck of perianal bristles. 
TIll' respin'ltory horn of the pupa 
b('urs coarS0 scales in midportion. It 
hus s('ven to 11 distal and three to 
four latNal papillae. It is much 
longt'r and more slender than the 
respiratory horn of C. borinqlleni. 
Larvae of C. hoffmani feed on proto
zoa ancl rotifers (Linley, 1965a). 

Biting Habits.-C. hoffmani was 
eollt'cted while biting man in Trini
dad (holotype) ancl on Saint Lucia 
und Antigun. It was taken once in a 
ehiek!.'n-baited trap in .Jamaica. 

Culicoides insignis Lutz 

(Figs. 20 and 30) 
Culicoidcs illsiyuis Lutz, 1913, p. 50 (nude, 

femnle, pupa; Bmzil; fig. wing).
Costa Limn, 1937, p. 415 (fig. palpus). 
-Floch and Abonnenc, 1942, p. 1 
(French Guiana; fig. wing, palpus).
Bnrbosn, 1947, p. 20 (noles on geni
(alin of mnle in Lutz collection; fig. 
malr genitalin from Brazil) .-Fox, 
HHS, p. 25 (noles on female charac
lers) .-Barbosa, 1952, p. 16 (Brazil; 
notes on Lutz collection) .-Wirlh and 
Blnnton. 1956a, p. 319 (rcdescribed; 
Lutz syntypes restudied; male lecto
type designnted; synonyms: illamol
lac, paillicrij distribution; i\lus.).
Wirth and Blanton, 1959, p. 285 (re
described; Pnnama distribution; 
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illus.L-Fox and Garcia-Moll. 1961, p. C'ulicoides inamolhw Fox !lnd Hoffm!ln, 
120 (Puerto Rico).-WilliaIlls, 19&1, 1944, p. 110 (male, female; Puerto 
p. 463 (lnrval habitat; Trinidad). nieo; fig. wing) .-Fox, 1948, p. 25 
Linle-y, 196511, p. 5i (pupa; Jamaica; (distribution; fig. pal pus, male geni
illus.) . talia) .-Fox and Kohler, 1950, p. 342 
~..-. 

- ........... ::::X::':::'---:""tc:.:".:.:..-x;:--=-~} 


~lC...~--OC 
a 

C:::{=:'~~~JC:7_ c 

", 

f 

" /J." ,I I 

/ ' I


// /)
/' / ,/,.;/ 

FIGt1l!E 20.-GuUcoides ill~igllis: (I, Female antenna; b, male antenna; c, female palpus; 
d, male palpus; c, femille wing; I, mal(~ wing; g, female head; h, female mandible; 
i, femur !lnd tibia, left to right, of hind, middle, and fore legs; j, tibial comb; k, 
tarsi, top to bottom. of fo('r. middle-. und hind legs; l, fifth tarsomere 
and rlltw!', left to right of fore, middle, Itnd hind legs; m, spermnthecae; tt, female 
abdomen; 0, mille genitnlia, pllrameres removed; 1), male parameres. 
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(Puerto Rico).-Kohler nnd Fox, 
1951. p. 113 (Puerto Rko).-Wolcotl, 
1951, p. 426 (Puerto Rico}.-Fox, 
1952n, p. S88 (Puerto Hico).-Fox and 
Maldonado. 1953, p. 165 (Puerto 
Rico) . 

Clilicoides poilltcri Fox. 1946, p. 257 (fr
II1l1lr; Honduras; fig. wing). 

C'ulicoicles oliveri Fox and HotTman, 1944. 
p. 108 (in part. male only, misidenti
fied; Haiti). 

Female.-'.Ving length 1.11 mm. 
Head (ng. 20, g): Eyes contigu

ouS, bare. Antenna (fig. 20, a) with 
il'ngths of flagellar segments in pro
portion of 20-14-14-14-14-14-14
15-2.1:-25-26-29-4-1; AR 1.32; sen
sory pattern 3,5.7,9.11-15. Palpal 
segn1l'nt~ (fig. 20, c) with lengths in 
prOI'ortion of 9-23-33-13-17; PR 
2.8; third segment moderately swol
lpn, with broad. shal\ow, somewhat 
subdivided sensory pit. Probosci8 
long, P IH ratio 1.05; mandible (fig. 
20, hl with 21 teeth. 

Thorax: Dark brown; mesonotum 
YI'l\owish in center. with two darker 
subinlemL viltal'. Legs (fig. 20, i, k. I,) 
dark brown with pale rings on fore 
knees !lnd miclknees and at bllse and 
apex of hind tibia; tibinl comb (fig. 
20, j) with six spines, second from 
spur longest. 

Wing (fig. 20. e; 30, L): Pattern as 
figured; 2RC included in distal pall' 
spot, but a prominent blackish line 
following vein R4+5 to the point 
where it turns abruptly forward to 
meet costa; crossyein r-m dark on 
anterior end; pale spot straddling 
miciportion of vc1n 1\12; distal pale 
spot in cell R5 transverse, more or 
less emnrginnte on distal side; only 
one pale spot in distal portion of cell 
XLl; cell ::\12 with pale streak nt 

base, irregular pale area between me
dial and mediocubital forks, and two 
pale spots in distal portion; cell 1\'14 
with prominent pale lines bordering 
posterior side of vein 1\13 +4 and 
distal side of vein CuI, and a round 
pale spot in distal portion of cell 
connected narrowly to pale line 
along vein M3+4; anal cell with 
pale area at base and two pale spots 
in distal portion; apices of veins 1\11, 
::\f2, M3+4, and CuI with pale spot 
at wing margin. l\lacrotrichia sparse 
on distal half of wing and in anal 
cell; CR 0.65; 2RC elongate with 
broad lumen. Halter infuscated. 

Abdomen: B laekish, cerci paler. 
Spermatheca(' (fig. 20. 'In) two plus 
rudimentary third and sclerotized 
ring; functional ones subspherical to 
o\'oid with short slender necks; un
equal, measuring 0.063 by 0.049 mm. 
and 0.052 by 0.041 mm. 

l\lale Genitalia (fig. 20, 0).
Ninth sternum with shallow caudo
median excavation, ventral mem
brane not spiculate; ninth tergum 
rounded distally, with small, widely 
separated, apicolateral processes, 
caudal margin between them trans
verse. Basistyle with strong spinose 
setae on mesal margin, ventral and 
dorsal roots short; dististyle curved, 
with slender, bluntly rounded tip. 
Aecleagus with basal arch short, ex
tending to a sixth of total length, 
anterior margin with sclerotized 
thick('ning; distal portion with in
ternal, anteriorly directed, sclero
tized point and slender apex with 
round terminal papilla. Parameres 
(fig, 20, p) connected at bases by a 
:;hort sci erotized loop; each with 
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:::hort, stout main body and slender, 
Yl'lIirally chrccted filiform lip with 
aprx ban' (West Indies and South 
America) or with minute fringing 
hairs (Centrnl America). 

Distrihulion.-Florida, Mexico, 
Cl'ntral America, South America 
,-south to Brazilalld Al'gentinn. 'Vest 
Tndie~, Trinidad. 

TYI)t~8.-Ledotype, mall" ofinsig
/lis (designated by Wirth and Blan
ton, 1956(/,). from Lutz ('ollection, 10
('ality not stated, Institulo Oswnldo 
Cruz eoll('dion, 'Rio (k Jandro, Bra
zil. Types of i/lo/l!ollae, holotYI>e, f('
mall" allotype, lllale, and two female 
pnraty])e:::, ~Jayaguez, Puerto Rico, 
I Octobl'r 1935, (1. ~. Tulloch, light 
trap CUnh'!.'rsity of Puerto Rico col
l('rtion). Holotype, female, of 
painter;. pamtype female, Puerta 
Cnstilla, Hondul'llS, 20, 29 April 
1926. R. H. Painter (FniYersity of 
Puerto Rieo collection). 

West Indian Records.
CAYi\JAN ISLANDS: Gmnd 

CnYlYHln, Red Bay, 5 December 
19()9. .J. .E. D[\\'ie8. light trnp, 50 
males, females. 

CUBA: Ouantunumo Bay, 22 Feb
runry 1962, K R. Turner, light trap, 
1 male; La Victoria, Gamagucy 
Prov.,3 .Tuly 1957, .I. U. :McGuire, () 
mill('s.8 females. 

DOMINICA: Cabrit Swamp, 23 
F('bruary 1965, W. W. Wirth, light 
trap, 3 males, 3 females; same, 18 
October 1966, E. L. Todd, 1 female; 
Clurke Hall .Estate, .January-March 
1965. Wirth, light trap, 30 males, 15 
females; Layou River mouth, 20 
January 1965, Wirth, at light, 8 fe~ 
males. 

DOMINICAN REPUBLIC: Rio 

Camu, 10 km. nco ,farabacoa, 12 June 
1969, Flint and Gomez, 1 female. 

,fAMAleA: Reading, 4 mi. e. 
:\lontego Bay, rCtlr('d from larvae 
(Linh.ly, !965a) .-Bath, St. Thomas 
Parish, FdH'llHry 1937, Chapin and 
Blackwelder, 5 females; Bluefields 
and Calder Estates, 'Vestmoreland 
Parish. 8 December 1969, E. G. 
Fal'llworth, light trap, 1 female; 
Kingston, 29 January 1937, Chapin 
and Blackwelder, 1 female; Mande
"ille. :\[anchester Parish, 4 April 
1970. Farnworth, light trap, 2 fe
mall's; Negril. Westmoreland Par
ish. 20 Non.~mber 1968, 22 June 1970, 
Farnworth, light trap, 500 approx.; 
Runaway Bay. St. Ann Parish, Feb
ruary 1969, W. W. Wirth, 6 males, 
11 females; Santa Cruz, 24 Febru., 
nry 1937, Chapin and Blackwelder, 
1 male, 8 females; Spanish Town, St. 
Catherine Parish, 3 February 1937, 
Chapin and Blackwelder, 1 male, 8 
females; same, 28 :May 1970, Farn
worth, light trap, 100's; Twicken
ham Park, St. Catherine Parish, 28 
April 1970, Farnworth, light trap, 
1.000's; Worthy Park Estate, St. 
Catherine Parish, 17 Noyember 1968, 
R. E. Woodruff, light trap, 1 female; 
same, :March-June, 1970, Farnworth, 
light trap, I,Ooo's. 

PUERTO RICO: Henry Barracks 
(Fox, 1952a) .-Isla Verde Int. Air
port, 1958-60 (Fox and Garcia-Moll, 
1961) .-Mayaguez, 7 October 1935, 
G. S. Tulloch (Fox and Hoffman, 
1944, types of inamollae).-Bosque 
de Luquillo, 19 January 1969, 
Walker and Drummond, light trap, 
1 female i Camp Tortuguero, 24 June 
1952, F. S. Blanton, light trap, 10 
females; Caroline, 20 July 1948, 
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H. n. Pratt, light trap, 4 males, 6 
ft.'males; Fajardo, l.July 1952, Blan
ton, light trap, 2 females; Fort Bu
chanan, 26 ,June 1952, Blanton, light 
trnp, 1 femule; Guaj atarn, 3 July 
1952, Blanton, light trap, 1 female; 
Henry Barracks, 21./une 1952, Blan
ton, light lmp, >1 females; :Mayaguez, 
9 .J !lIlUnry 1969, W,>lker and Drum
mom\, light trap, 2 fcmales; Rio 
Piedras. 24 August 1961, Flint and 
Spanglrr, light tmp, 1 male. 

SAINT ,JOHN: No locality, Sep
tember 1961, R, W. Williams, (,Iner
genc(' trup. 10 malt'S, Hi f('males; 
Can('cl Bay Plnntntion, Au[~ust 1961, 
Williams, rll1t'rgenee trap, 1 male; 
Ren(\('vous Bay, August 1961, Wi 1
limns, ('n1ergrnce trnp, 1 mule. 

SAINT r..LTCIA: Castries, Fair
\'ie\", H Apdl 1959, R, Darsie, light 
trap, 1 malt'; Cu\. tlr Sac Hcl. nt :MP 
9, 29 .July 1963, Flint and Cadet, 1 
femalr; Gros Islet, Yacht Club light, 
26 Octobrr 1967, .T. B. Davies, 1 
male; Fnion Agr. Sta., 28 .J uly 1963, 
O. S. Flint. 1 f('male. 

DiscU88ioll.--ThC' females of ('. 
ins igll is an' rClldily distinguished 
fr0111 otllt'l' Ilwll1\)C'rs of the subgenus 
fJ of]mCl1Iia in tht' Caribbean by the 
wing markings, with only one pale 
spot in cell l\U past the pale spot 
straddling win ~12, a dark r-m 
cross\'('in, and a clark line following 
vein ReI +5 into the pale spot at the 
tip of 2RC to the point where the 
vein turns abruptly forward toward 
the costa. 

Larval Hahilal.-.H'ox (1952a.) 
fir~;t eharactt'rized this species as a 
cow pnsture species. writing that it 
"occurs abundilntly around cattle 
und breeds in their pllsturelands, 

hence it may feed on them!' He also 
remarked that it "breeds in pasture
lands and sugarcane fields." Wirth 
and Blanton (1959) reported it as 
being abundant in the muddy cow 
pastures in Panama. 

Lutz (191S) originally reared C. 
illsionis from mangrove swamps in 
Brazil. Fox tlnd Hoffman (1944) 
\\'('1"(' presumably led in part by the 
supposed difTercnccs in the larval 
habitat of C. illamoluw in Puerto 
Hicnr. cow pastures to describe it as 
a di:ltinct species. But Linley 
U9(i5a\ and Davies (1967) in .Ja
mnirn reared C. 11lsignis from both 
types of habitnts ltne! intermediate 
ones as well. They renred it from 
t'xtr('m('ly glutinous black mud that 
was shac\('d by red and black ll1aIl
groY('s and periodically covcred by 
ticlal sen water. They also reared it 
from the margins of drainage 
ditcht's, which flowcd from the sugar
C!lIl(' fields into the mangrove 
swamps, and from the waterlogged 
day soil of the canefields them
selY('s. 

Biling HahiI8.-In Trinidad 
(Aitken, 1957) and in Jamaica 
lDavies, 1961) C. insignis is essen
tially a zoophilic species, biting mall 
occasionally hut not in sufficient 
numbers to be [l nuisance. 

Crtlicoides jam.aicellsis 
Edwards 

(Figs. 4, 21, and 30) 
Cll/iroidc,~ /Olly/wani val'. jamaiccnsis Ed

wards, 1922, p. 165 (female; Jamaica; 
fig. wing) .-HotTman, 1925, p. 28.3 
(Panama).-Barbosa, 1947, p. 21 (Ja
maieR, Saint Croix; fig. male geni
l:dia). 
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C'ulicoidell /ouoitllolli jomaicenilill Edwnrds. 
-Fox, 1949, p. 32' (Puerto Rico; fig. 
pnlplIs, mesonotllm, mnle genitnlill).
Fox nnd Kohler, 1950, p. 342 (Puerto 
Rico}.-Kohlel· nnd Fox, 1951. p_ 113 
(Puerto RicoL-Fox, 195211, p. 8SS 
(Puerto Rieo).-Fox and Mnldonado. 
1953. p. 165 (Puerto Rico). 

('uliL'oides jamoi('ellsi.~ Edwllrds.-Wirth. 
1955, p. 112 (Guntemalni fig. mule 
genitalia) .-Wirth lind Blllnton, 1959, 
p. 339 (rcdl'snibed; Pnnllma distribu
tion; illus'>.-Wirth and HubE'rt, 1960, 
P. fl'19 <BllhnlUlIs, Mexico; fig. wing). 

Fcmllb-Win{!; length 0.97 mm 
Head: :Eyes nalTowly separated, 

1>1\1'('. Antelll1!\ (fig. 21, a) with 
l(,llgths of flngeJlar segments in pro
portion of 16-10-11-12-12-13-14
14-20-21-21-22-30; All 1.21; :,;en
::ory pattcl'l1 3-15. Palpal segments 
(fig. 21, b) with lengths in propor
tion of 10-20-37-10-10; PR 2.2; 

third segment large and swollen to 
apex, with a hll'ge, deep sensory pit 
opening by a small distal pore. Pro
boscis long, P/R ratio 0.95; man
dible with 15 teeth. 

Thorax: Dark brown; mesonotum 
(fig. 21, e) dark pruinose gray, with 
three broad dark-brown bands 
bordered by conspicuous narrow 
whitish lines. Legs dark brown; 
femora pale at bases, femora with 
8ubapicnl and tibiae with subbasal, 
narrow pale rings; tibial comb (fig. 
21, d) with foul' spines, the second 
from spur longest. 

Wing (fig. 21, c; 30, d): Pattern 
as figured; 2RC dark to tip; pale 
spot over r-m crossvein small i cell 
R5 with four pale spots arranged in 
a rhomboid, the proximal and distal 
pairs each sometimes fused into 
oblique double spots, the anterior 
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l<'IO\!R~; 21.-Gulicoideil jamaiccllsis: 0, Fen\ale antennn; b, fQmnle pnlpus; c, femnle. 
wing; d, tibial comb; l!. thoracic pnttern; I, spel'mathecne i 0, male parnmeres; 
h, nude genitnlia, Jlarluneres removed. 
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portions of which lie at anterior wing 
margin; small double pale spots pres
ent straddling base of vein M1 and 
mid portion of vein M2; one pale spot 
in distal portion of cell 1\11, far 
from wing margin; c(>1l1\12 with pale 
spot ncar basal arculus, one lying in 
fronl of mec\iocubital fork, and one 
far from wing margin in apex of 
cell; cell 1\14 with large pale spot 
broadest along postcrior margin of 
vein ~13 +,1; anal ('ell with one pale 
spot near baSl' and two in distal 
portion; a pale spot straddling mid
portion of mediocubitai stem; pale 
spots nt wing margin nt apices of 
\·(.'ins ~11, ~T2, and 113+4. nlacro
trichia long und nUll1C'l'OUS, covering 
entire wing; CR 0.57. Halter pale. 

Abdomen: Dnrk brown. Sperma
th~'cae (fig. 21, j) two plus rudimen
tary third and sclerotized ring; 
functionlll ones oynl without sclcro
tized necks; unequal, measuring 
0.046 by 0.037 mm. and 0.037 by 
0.031 mm. 

~Iale Genitalia (fig. 21, h).
Ninth sternum with scarcely per
ceptible caudomedian excaYlltion, 
ventral membmne not spiculate; 
ninth tergum tapered, with extremely 
long and slender Ilpicoillteral pro
cesses. Bllsistyle with ventral imd 
dorsal roots short Ilmi slender; dis
tistyle short and tapered to slender, 
hooked apex. Acdeagus with rounded 
basal arch extending to nearly half 
of total kngt.h, basal arms stout Ilnd 
curved; distill portion stout Ilnd 
tapered to mther broad, truncated 
tip. Parameres (fig. 21, g) sepllmte; 
each with stout basoilltemi arm; 
stem short, swollen bulbously at 

base, tapering rapidly to slender 
simple tip abnlptly bent ventro
laterad. 

Distribution.-Mexieo to Pan
ama, Venezuela, Bahamas, Greater 
Antilles, Trinidad (fig. 4). 

Types.-Syntypes, 2 females, 
Kingston, .Jamt~ica, 'V. F. M. 
Loughnan (British lVluseum (Nat. 
Hist.) , London) . 

West Indian Records.
BAHAMAS: Rum Cay neal' Port 

Nelson, 16 March 1953, E. B. Hay
den, 1 male (AMNH) (Wirth and 
Hubert, 19601.-South Bimini, June 
1951, M. Cazier and C. Va\lrie, 1 
male, 1 female (Aj\INH). 

CUBA: Guantanamo Bay, Sep
tember 1964, U.S. Navy, light trap, 
1 male, 4 females. 

JAMAICA: Askenish, near Dol
phin Head, Hanoyer Parish, 20 .Tune 
1970, E. G. Farnworth, light trap, 
10 females; Caymans Estate, St. 
Catherine Parish, 17 November 1968, 
S. A. Apegi, light trap, 1 male, 1 
female; Gordon Town, St. Andrew 
Parish, 1 Febnlary 1937, Chapin and 
Blackwelder, 1 female; Negril, West
moreland Parish, 20 November 1968, 
R. E. Woodnlff, light trap, 1 male, 
1 female; Troy, Manchester Parish, 
16 February 1937, Chapin and 
Blackwelder,1 female; Twickenham 
Park, St. Catherine Parish, 26 March 
1970, Farnworth, light trap, 1 fe
male; Worthy Park Estate, St. 
Catherine Parish, 17 November 1968, 
Woodnlff, light trap, 1 female. 

PUERTO RICO: Henry Barracks 
(Fox and Kohler, 1950; Kohler and 
Fox, 1951; Fox, 1952a; Fox and 
Maldonado, 1953) .-Sabana Seca, 
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22 Augusl 1948, 1. Fox, light trap, 
1 !Ullit" 1 f('mnl{' (Fox, 1949).
:\n1t'lin, Juana Diaz, 4-10 ~lay 1949, 
LFox, light trap, 3 mal('s, 3 f('males; 
Cluanieo, 22 .June 1952, F. S. Blnnton, 
light trap, 1~ females; Los('), Fi('ld. 
2~~ .lull{' 1952. Blunton, light trup, 
1 f('mllk'; ~nlin!ll:l, 20 Junt' 1952, 
Blanton, light tl'np. :3 [('mul('s. 

Oi~l~ussion.~-('. j(lmai('e/tsi,~ bc~ 

longs to 1IH' ('. COpiOSllS group of th(' 
subg('IHIS DrYJlI()(iLsmyi(l, which wns 
n'\'il:;('d by Wirlh and Hubert (1960), 
This group consists of small species 
with hairy wings, the wing pnttern 
usually dlHl'a('l{'riz(,d by pa\(' spots 
!"lraddling till' midportions of "eins 
~[l nlld :\J2, nnd till' f('mule palpus 
with til{' third H'gll1{'llt greatly 
:;\\'oll('H nnd lwaring a deep sensory 
pit u:"unlly opt'ning by a smallel' 
POrt'. The spt'eil's within this group 
HI'l' most )'('lulily dil;1tinguishNI by 
dl'tnih; of tht' wing pattern ill c(l1I 
H5 mnl thl' finnl ('cll and by the 
shnpp of thl' :;pl'rlllathl'ca(>. 

Lnrvul Huhitnt.-.Most of th(' 
:;I)('ci(':; of /)rllmociesmyio. brecd in 
rolling :::t('Il)::: of vnrious specil's of 
('(\('li in :\[p:..ico anti the Southwest~ 

pm t'nitcd 8tates, where the most 
:;p('riation has oeClIITt'(1. r. jamai
cCllsis I:; ntypical in its habits, nol 

hnving beN! found in cacti. HolTman 
(1.925) reportec\ that it was reared 

from a rotting calabash (fruit of 
('rescentia l'll.jetc L.) in Panama. 
Wirth and Hubert (1960) reported 

n rearing from tht' stem of decaying 

papaya in :\Jt'xieo, find Williams 

{1.964 1 rca red it from t\ decaying 
calnba:oh in Trinidad. 

Biling I1ubits.-Unknown. 

Culico;lles loltglmani 
Edwards 

(Figs. 4, 22, and 30) 
('uli('oidrs iOllglmani Edwards, 1922, p. 165 

(f('malr; Jamnil'll; fig. wing).-Bcck. 
1952. p. 1()'1 (mlllc; Floridll).-Foolr 
and. Prllll, 1954. p. 26 (rcdrscribrd; 
dislribut;on; i!1us.).-Jonrs lind 
Wirt.h, 1958. p. 89 (Trxas),-Wirth 
and Hubert, 1960, p. 6,t9 (r('dcscribcd; 
distribution; illus.) .-Jones, 1962, p. 
i21 (T(,XHS; ill ('!H;li) .-Dyec, 1969, p. 
6014 (rrdrSl'I'ibcd; Austrnlin; biology, 
in ('acti). 

Femule.-"\Ving length 1.21 mm. 
Hl'ncl: Ey('s (fig. 22, d) moder

ately sl'pnrated, barc. Antenna (fig. 
22, a.) with \('ngths of flagellar Sl'g~ 

ments in proportion of 20-14
1G-16-17-17-17-17-27-29-30-32-38j 
AR 1.17; sensory pattcrn 3-15. 
Palpal segments (fig. 22, c) with 
lengths in proportion of 10-24-46
12-13; PR 2.4; third segment mod~ 
('('atl'ly S,,"Ol1l'l1 to tip, with deep 
sensory pit tapering to slightly 
smnller pore. Proboscis moderately 
long, PII:! ratio 0.98; mandible with 
16 tl'eth. 

Thorax: Dark brown, almost 
blackish; mesonotul11 with three clark 
longitudinal "ittae separated by 
narrow whitish lines. Legs (fig. 22, 
f) pa Ie; knee spots and tip of hind 
tibia prominently blackish; narrow 
pale rings subapically on all femora 
and subbasa11y on all tibiae, femora 
slightly infuscated in broad median 
portions; tibinl comb with four 
spinl'S, second from spur longest. 

Wing (fig. 22, b; 30, e): Pattern 
as figured j two very dark anterior 
spots, one over 2RC and second at 
middle of Jlllteriol' margin of cell 



THE WEST INDIAN SANDFLIES OF THE GENUS CULlCOIDES 65 

R5 j pale markings extensive and 
interconnected; yeins nIl, M2, and 
.M3+4 all pale margined nearly to 
bases, apex of yein CuI dark; distal 
pale spot in cell R5 double, broadly 
extending to anterior wing margin j 
pnIl' spot in distal portion of cell 
).[2 reaching win(!; margin but distal 
pale spot in cell nIl not; distal palc 
spot in anal cell double due to fusion 
of two spots, continuous with pale 
Hr(,a at bl1se of cell. Macrotrichia 
long and nUIl1C'rous, extending to base 
of wing; OR 0.55; 2RC short and 
brand, with distinct lumen. Halter 
palC'. 

Abdomen: Pale yellowish aboye. 
SpNmathecnc (fig. 22, e) two plus 
l'udinwntary third and sclerotized 
ring; elongnte saclike, slightly un
equal, t\1C'nsuring 0.076 by 0.032 mm . 

...,. 
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and 0.069 by 0.021 mm., openings to 
ducts wide, necks not present. 

Male Genitalia (fig. 22, h).
Ninth sternum without caudomcdian 
excavation, ,"entral membrane not 
spiculate; ninth tcrgum with apico
lateral processes long and slender, 
tnpering to pointed tips. Basistyle 
with ,"entral root slender, dorsal root 
longer and blunt; dististylc nearly 
straight basally I tapering to slender, 
slightly hooked tip. Aedeagus with 
bnsal arch C'xtencling to 0.4 of total 
length, basal arms short and 
;;traight; distal portion stout, grad
ually tapering to broad, truncated 
tip. Parameres (fig. 22, g) separate j 
each with short, stout, basolateral 
arm; stem swollen for a short dis
tance Itt base, tapering in straight 
mid portion, twisted lateroventrally 

.F1{lI;IlE 22.-Culic:oides iOllllhnolli: 0, .Femnle lIntenna; b, femllie wing; c, female. pllipus; 
rl. feml\~ eye Reparation; C', spermllU1eClIe; j, hind iemur and tibia; 0, Hude 
pur:1I11ere8; h. mille j.(enitlllitl, pnrnmeres remo\'(~(1. 
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distad with slender, simple tip. 
Distribution.-Bahamas, Cuba, 

Florida, .Jamaica, Texas; Australia 
(introduced accidentally) (fig. 4). 

Types.-Two syntype females, 
Kingston, Jamaica, Major 'V. F. M. 
Loughnan (British :Museum (Nat. 
Hist.), London). 

West Indian Records.
BAHAl\'1AS: Great Harbour Cay, 

Airport Well, 22 December 1968, 
G. M. Stokes, light trap, 1 female. 

CUBA: Guantanamo Bay, 21 Feb
ruary 1962, E. R. Tumer, light trap, 
1 female; same, September 1964, 
U.S. Navy, light trap, 1 male, 1 fe
male; same, 8-19 February 1965, 
U.S. Navy, light trap, 3 males, 1 
female. 

.JAMAICA: Kingston, W. F. M. 
Loughnan, 2 females (Edwards, 
1922, syntypes) .-No locality, De
cember 1933, Dr. Kumm, 1 female 
(Fox, 1946) .-Hardwar Gap, Holly
well Forest Camp, Portland Parish, 
16 .June 1970, E. G. Famworth, light 
trap, 1 female i l\Ck River Bath, 
Clarendon Parish, 19 November 
1968, R. E. V{oodruf'f, light trap, 1 
female; Palisadoes, 15 June 1963, 
E. F. Legner, emerged from decaying 
blll'rel cactus, 6 males. 
DiscU!~sion.-This species is easily 

recognized by the very extensive 
pale markings on the wings and legs 
and by the characteristic elongate, 
saclike spermathecae. The Saint 
Croix record published by Wirth and 
Hubert (1960) was in error; the 
specimen in the USNM is a male 
of C. ja.maicensis Edwards. 

Lan'aI Habitat.-Jones (1962) 
reared C. loughnani from rotting 
cacti in Texas. Dyce (1969) reared 

this species from rotting stems of 
Opllntin in Australia and concluded 
that it was introduced into that 
country from the Americas with cacti 
infected with rot organisms during 
the program for biological control 
of the prickly pear. 

Biting Hahits.-Edwards (1922) 
reported that according to Major 
Loughnan this species was common 
in .Jamnica, biting all through the 
aftemoon, being most active toward 
sunset. Dyce (1969) failed to get 
reared females to feed on the arm 
of man in the laboratory. 

Culicoides melleus 
(Coquillett ) 

(Figs. 5, 23, and 30) 
Ceraiopogon malleus Coquillett, 1901, p. 

604 (female; Florida). 
Clllicoides mcllells (Coquillett) .-Kieffer, 

1906, p. 54 (combination) .-Hoffman, 
1925, p. 278 (female; Maryland).
Wirth, 1952b, p. 94 (larva, pupa; Flor
ida; illus.) .-Foote and Pratt, 1954, p. 
27 (redescribed; distribution; illus.). 
-Jamnback et aI., 1958, p. 64 (New 
York; biology and control; illus.; 
larva, pupa}.-Jamnback and Wall 
1959, p. 85 (New York; larval habits). 
-Jones, 1961b, p. 735 (pupa; ilIus.).
Jamnback, 1965, p. 79 (redescribed, all 
stages; New York; illus.) .-Linley, 
1969, p. 709 (habits; Florida) .-Linley 
and Adams, 1911, p. 427 (spermato
phore formation). 

FemaIe.-Wing length 1.05 mm. 
Head: Eyes (ng. 23, d) narrowly 

separated, bare. Antenna (fig. 23, a) 
with lengths of flagellar segments in 
proportion of 25-20-20-20-20-20
20-20-30-30-33-38-50; AR 1.10; 
sensory pattern 3,10-14. Palpal seg
ments (fig. 23, c) with .lengths in pro
portion of 12-25-44-18-15; PR 2.7; 
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third segment short and only slightly 
swolien, pal pal pit absent, sensilla 
scattered on surface of segment. Pl;O
boseis. short, P /H ratio 0.63; man
diblewith 12 terth. 

Thorax: Uniformly pale yellowish, 
in dry specimens with pale grayish 
pollinosity. Legs (fig. 23, f) pale 
straw yellowish j tibial comb with 
four spines, second from spur longest. 

Wing (fig. 23, b; 30, j): Pale 
yellowish gray, without markings. 
::\iacrotrichin. moderately numerous, 
well distributed, extending nearly to 
base of anal cell; OR 0.60; 2RC 
short with nalTow lumen. Halter 
pale. 

Abdomen: Pale yellowish. Sperm
athecae (fig. 23, e) two plus fudi

mentary third, sclerotized ring 
absent; spermathecae highly sclero
tized, dark brown, short ovoid with 
short slender necks; subequal, each 
measuring 0.065 by 0.050 mm. 

Male Genitalia (fig. 23, h).
Ninth sternum narrow, with mod
erately broad and deep ca~ldomedian 
excavation, ventral membrane not 
spiculate; ninth tergum short, sub
apically narrowed, apicolateral pro
cesses greatly enlarged, divergent, 
protruding caudolaterad as a pair of 
prominent, bluntly rounded, digiti
form lobes, the caudal margin be
tween them transverse. Basistyle 
with ventral and dorsal roots short, 
simple, and pointed; dististyle 
swollen at extreme base, abruptly 

FIGURE 23.-Gulicoides me/lctts: a, Female antenna; b, female wing; c, female palpus; 
d, female eye separation; e, spcrmuthccae; /, hind femur and t.ibia; (/, male 
parnmcrCll; h, male genitalia, parnmeres removed. 
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narrowed !It midlength and markedly 
curving to slender, pointed tip. 
Accieugll!'i with hn:lul nr~h extending 
to two-thirds of totnl length, basal 
arms ;;lender, l1Ntriy straight; distal 
portion hrond and stout, broader 
thnn long. with truncated tip bent 
YPlltrHlly. Pllramerc::; (fip;. 23, oj 

sepnrutt', short Hnd stout; ('[leI! with 
lurge' basal knob hNtrinp; It distinct 
:Interior pro('('ss, stem stout, llearly 
straight, IHlJ'nll(,] :;ided, tip slightly 
l'X[HlIHlpd Hnd nbl'llptly bent vcntro
Intt'rad in a short, shftl'p point. 

Oistrihution.-Bnhamns, United 
~tHh's (A~lnntie and Gulf coasts 
from Maint' to Louisiana) (fig. 5). 

Typ(·.--Holotypt" femnll', Lakp 
Worth, Fin., ~1l's. A. T. Slosson 
(C8NM 5474), 

West Indiull Records.
BAHAMAS: Abaco 1., l\:[nl'sh 

lIm'bollr, 13 April 1968,. G. M. 
Slohs, light trap, 10 fcmales; 
Andros 1., October 1967, Stokes, light 
trHp, ,j fl'n1all's; Andros 1., Driggs 
Hill neal' South Bight, 27 April 1953, 
Hnyd<'ll nnd Oio\'annoli, 1 f('male 
(AlHNH); Grand Cny, 22 .Tanuary 
1969, Stoke:,;, light trap, 1 female; 
Ch'ellt Harbour Cny, 22 December 
1968, Stokes, light tl'llP, '1 males; 
NOl'th Bimini, Alice Towll, 4 Feb
ruary 1968, ~:Hokcs! light tmp, 2 
fl'lllnles; North Bimini, April, Dp
cNubcr 1968, Stokes, iight trap, 1 
mall', :12 females; North Bimini, 
Paradise Point, 30 November 1968, 
Stokt's, light tl'llP, 2 females; Rum 
Cny I1I.'HI· Port Nelson, 16 March 
1953, Hayden, 1 female (Al\lNH); 
South Bimini, June 1951, 1\( Cazier, 
C. nnd P. Vuurie, 2 femnles 
(A:\LNH). 

Discussion.-This species takes 
its name fr<Jm its uniformly honey
colored nppenrnnc(" which resembles 
no other West Indian species. C. 
jloride/lsis is a similarly pale' yellow, 
ullmnrkcd species but can be dis
tinguisbed by its shinier JUcsonotum, 
::;lenc.10r body, almost complete lack 
of 1l11lerotrichin on the wings, pale 
::;permatllC'cae, siendt'l' palpus with a 
definitc' round pit, ancl less massive 
denlopmcnt of the male genitalia. 

Larval Habitat.-.lamnback and 
Wall (1959) find Jamnback (J965) 
found C. mellells On Long Island, 
N.Y., bre('ding in intertidal sand, 
u::;unlly on benches in bays or inlets 
wher0 the larvae were not exposed 
to prolonged 01' heavy wave action. 
Goulding et al. (J 95S) reported this 
same habitat in Florida. 

Biting Hahits.-C. melleus is a 
sl'rious biting pest of man on sandy 
beaches from New England to 
Florida and the Bahamas (Beck, 
1,952; Goulding et aI., 1953; Foote 
and Pratt, 1954; Jamnback et al., 
1.958; .Jamnback,l.965; and 'Wall and 
Doane, 1965). 

Biological Notes.-Linley (1969) 
reported that in Florida C. melleus 
is llutogcnouE'. 'rhis species mates 
soon nfter emergence from the pupa, 
without the weed for flight or swarm 
formation. Wirth (personal observa
tion, .I95l) observed mating pairs of 
e. IIlcliells running ttround on algae
covered rocks at the mouth of the 
Boynton Canal ncar Lake "Worth, 
I"1:1. Linle? and Adams (1971) found 
that the m~ Ie of C. melleus transfers 
sperm by m~ans of a spermatophore 
that lies hel'l in his genitalia, with 
n long neck protl'Uciing into the 
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common spcnnathccal duct of the 
f('male. 

Clllicoilies p(cnamensis 
Barbosa 


(Figs. 4, 24, and 30) 

Culicoides p(u!alllellsis Barbosa, 10-17, p. 

22 (male, femllle; Panama; fig. pal
pus, mll.!e genit~dia).-Wirlh, 1055, p. 
114 (nott's: GUlltellllllll; fig. pal pus, 

mille genitalill; synonym: alambiclI
lu/iLm).-Wirth Ilnd Blanton, 1050, p. 
334 (redescribed; Pllllllmll distribu
tion; iUllS.). 

Culicoides alambiculorllln Macfie, 1048, p. 
81 (felllale; Mexico; fig. wing). 

Female.-Wing length 0.87 mm. 
Head: Eyes narrowly srparateci, 

bare. Antenna (fig. 24, a) with 
lengths of flagellar segments in pro
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FWUlUl 2·I.-Culicoidcs palwm('IM~~: 0, Female antenna; b, female wing; c, thoracic 
pnttern; d, tibinl ('omb: c. :;pcrmathecnc; I, f/;'mnle pnlpus; g, male parnmeres; 
II, mille gcnitnlitl, p:lramer~s retllO~'cd. 
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portion of 16-10-10-11-11-11-11
12-18-18-19-20-28; AR 1.12; sen
sory pattern 3,11-15. Palpal seg
ments (fig. 24, f) with lengths in 
proportion of 7-12-30-10-10; PR 
2.0; third segment greatly swollen, 
with a deep, large pit opening 
through a small pore. Proboscis mod
erately long, P IH ratio 0.75; man
dible with 10 nearly vestigial teeth. 

Thorax: Dark brown; mesonotum 
(fig. 24, c) grayish-brown pruinose 
with three dark-brown longitudinal 
bands. Legs clark brown; fore femur 
and rnidfemul" with subapical and 
all tibiae. with subbasal, narrow pale 
rings; tibial comb (fig. 24, d) with 
four spines, the one nearest the spur 
longest. 

Wing (fig. 24, b; 30, c): Pattern 
as figured; 2RC dark to tip; pale 
spot o\'er r-111 crossvein small; post
stigmatic pale spot in cell R5 ex
tending slightly caudad behind 2RC; 
distal pale spot in cell R5 rounded, 
not meeting wing margin; vein 1'11 
with small pale spot. straddling it 
near its base, sometimes this spot 
reduced to anterior portion lying on 
anterior side of vein; cell :Ml with 
one pale spot in distal portion not 
reaching wing margin; pale spot 
straddling midportioJ1 of vein 1\12; 
cell 1'12 with pale area in base 
forming pale spots behind medial 
fork and in front of mediocubital 
fork, and one pale spot in distal 
portion of cell at wing margin; cell 
1"'14 with large rale spot across mid
portion; anal cell with pale area 
at base and one pille spot in distal 
portion; apices of veins M1, 1\12, 
1\{3 +4, and CuI dark. Macrot,richia 
long ancl abundant, extending nearly 

to base of wing; CR 0.55. Halter 
pale. 

Abdomen: Brownish. Spermathe
cae (fig. 24, e) two plus rudimentary 
third ancl sclerotized ring; functional 
ones retort shaped, unequal, measur
ing 0.048 by 0.046 mm. ancl 0.035 
by 0.028 mm., the necks oblique and 
relatively long. 

~Iale Genitalia (fig. 24, h).
Ninth sternum with broad, shallow, 
caudomedian excavation, ventral 
membrane not spiculate; ninth ter
gum long and tapering with long, 
stout, slightly flaring, apicolateral 
processes. Basistyle with ventral root 
slender ancl simple, dorsal root short 
and stout; clististyle short, with stout 
base and hooked tip. Aedeagus 
stocky, with basal arch extending to 
only a fourth of total length i basal 
arms nearly straight i distal portion 
tapering to moderately slender, 
simple process with truncated tip. 
Parameres (fig. 24, g) separate, small 
ancl slender; each with large laterally 
directed basal knob, base of straight 
portion of stem bulbously swollen, 
gradually narrowed to simple, fili
form, ventrally bent tip. 

Distribution.-Cayman Islands, 
Costa Rica, Cuba, El Salvador, 
0.uatemala, .Jamaica, Mexico, Pan
ama (fig. 4) . 

Type.-Holotype, male, Barro ' 
Colorado Island, C.Z., from flowers 
of H eliconia mariae (USNM 54360). 

West Indian Records.
CAYMAN ISLANDS: Grand 

Cayman, .Tunc 1970, .T. E. Davies, 
1 female. 

CUBA: Guantanamo Bay, 21 Feb
ruary 1962, E. R. Turner, light trap, 
1 female. 
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.JAMAICA: Askenish, near Dol C'1l1icoidesulldcCl:mpUllctat1Is Kieffer, 1917, 
phin Head, Hanover Parish, 20 June p. 307 (female; Argentina). 

1970, E. O. Farnworth, light trap, 
1 female; Hardwar Gap, InsL 
Jamaica cabin, Portland Parish, 20 
Febf\lary 1969, W. W. 'Virth, light 
trap, 1 male, 7 females; Z m], w. 
Manchioneal, Green Hills, Portland 
Parish, 2'1 November 1968, R. E. 
Woodruff, light trap, 10 females. 

Discussion.-This species has a 
wing pattern similar to that of its 
relative, C. jamaicensis, but it has 
only one pale spot in the distal 
portion of the anal cell and the pale 
spot typically straddling the base of 
vein 1\11 has present only the por
tion lying on the anterior side of the 
vein; the retort-shaped spermathe
cac are quite distinctive. 

.Larval Habitat. -- Wirth and 
Blanton (1959) reported a rearing 
by .T. Zetek in Panama from flowers 
of H eliconia mariae Hooker-F., the 
beefsteak H ellcania. 

Biting IIabits.--'Yirth (1955) re
ported this species feeding on horses 
and mules in Guatemala. 

Culicoides paraensis 
(Goeldi) 


(Figs. 25 and 30) 

lJaematomyidittln parae7lSeS Goeldi, 1905. 

p. 137 (female; Brazil; fig. fem!l.le. 
wing). 

Culicoidcs parac7lsis (Goeldi) .-Lutz. 1913, 
p. 55 (~lale, female; Brazil; fig. wing; 
combination) ,-F.loch tmel Abonnenc. 
1942, p. 4 (French Guiana; illus. 
wing).-BtmeUo, 1944, p. 92 (male; 
B.razil; fig. wing. genitalia).-Orliz. 
1951a. p. 574 (reelescribed; Venezuela; 
illus).-'rucker. 1952, p. 349 (Bar
bados) .-Fox, 1955a, p. 250 (synon
ymy).-Wirth and Blanton, 1959. p. 
<140 (rcdescribcd; Panama; illus.). 

Female.--Wing length 0.78 mm. 
Head: Eyes broadly separated, 

bare. Antenna (fig. 25, a) with 
lengths of flagellar segments in pro
portion of 15-11-12-14-14-14-14
15-15-16-16-16-25; AR 0.77; sen
sory pattern 3,8-10. Palpal segments 
(fig. 25, f) with lengths in propor
tion of 8-17-20-7-10; PR 2.1; third 
segment slightly swollen with small, 
deep sensory pit;. Proboscis moder
ately long, P IH ratio 0.82; mandible 
with 14 teeth. 

Thorax: Dark brown; n1esonotum 
(fig. 25, c) with dark grayish pol
linosity, three somewhat prominent, 
longitudinal vittae anteriorly, the 
lateral ones widening at sutural 
level. Legs dark brown; fore femur 
and mid femur with subapical, all 
tibiae with subbasal, and hind tibia 
with apical, narrow, pale rings; tibial 
comb (fig. 25, d) with four spines, 
the second from the spur longest. 

Wing (fig. 25, b): Pattern as 
figured; 2RC dark i pale spot over 
r-m crossvein narrow, extending to 
costal margin; cell R5 with four 
small round pale spots, the two 
poststigmatic pale spots well sep
arated, the posterior one located 
slightly proximad of the other, the 
third spot larger and located sub
apically in cell, the fourth small and 
located at extreme apex; cell M1 
with three small pale spots; cell M2 
with pale spot at basal arculus, a 
pale spot lying behind medial fork 
and one in front of mediocubital 
fork, and one spot in distal part of 
cell, lying at wing margin; cell M4 
with small round pale spot near wing 

http:fem!l.le


72 TECHNICA L BULLETIN 1474, U.S. DEPT. OF AGIUCUL'rUHE 

llUtrgin; nnni cell wilh one pall' spot distinct lumen, Halter pale, bnse of 

in diglnl portion; apices of veins knob brownish. 

:\11, :\'12, :\13+·1, !\Il(\ CuI dnrk. AbdOllwn: Durk brown. Rperma


~rnt'I'otrichin spnrsc on di:;tnl hnlf lht'cn(' l fig, 25, 1') two with rUlli

of wing, t\ few in bnSQ of ('('II 112 J\wlltnl'y third tlnd sclcl'otizcd ring; 

!\IHI in nnni ('l'll j ell 0,59; 2.RC with fUlletionnl on,,:; ovoid with long 


t==)ccC)~o·r~\~J~ ~., 

a 

FiOt.'m! 25.•-('Illiroir!es ]lflwcflsilt: ii, FC'lIllt\(1 nnlennll; h, femille wing; c, thorncic plll
trrllj tI, libittl ('omh; (', I'permlllhC'cllr; /. frllllll(> pnlpus; (Ii \Tillie pllrlllllcres; 
h, nu\l(, gC'llillllill. Pill'[lIIlPI'C'$ 1'!'It\ovcd. 
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sle>n<i<'l' n('C'ks; unequal. measuring 
0.057 by n.037 111m. nnrl 0.048 by 
0,029 mltl. 

Mull" Genitalia efig. 25, h).
~inth stE'l'null1 with l))'ond, shallow, 
enlldollledian cX(,Hvation, Yentl'ul 
tncmbmne not spiculate; ninth ter
gum long and tnpering with short, 
pointed, widely scparnt('d, aplco
lnteral proc('sses. Bnsistyle with yel1
tralroot Ii [ool-::;hapecl," anklc slender 
and po::;t('rior hccl well developed, 
dorsal root ~ll'ndel'; di::;tlslyle sit>nc\er 
and cUt'wtl with bent tip. Aedcaglls 
V-shaped, basal n1'ch exl('ncling to 
two-thirds of total length, basal nrms 
Iwuriy stl'night; distal portion with 
simple> rounded tip. Pnrnmcres (fig. 
25, 9 I sepal'atc; CHell with largc 
basal knob; stCIll slendcr, bcnt nt 
l-iomc distance from basc, midpor
t km stl'l1ight with a well-dcydoped 
YC:'Iltrnl lobe, distnl portion abruptly 
bent and ta[><'!'('d to n finc poine with 
Int{,l'nl fringe of finc spines. 

Oistrihutioll.-Wide!y distributrd 
t 	 in Enst('1'll l'nited 8tatcs, ~rexico, 

Ccntl'Hl AIIlCl'ica, South America 
south to Argt'l1tina nnd Bolivia i 
\Vestlndi('s (Grenada). 
Types.~~yntypes. Belem, Para, 

Brazil. .E. Gocldi (according to 
(1o('I<1i (1.905. p. 130), syntypes were 
cl(lposited in th(· British Museum 
(NaL Hist.l, London I. 

West IndiUIl Records.
GRENADA: BOlllogne Estate, 8 

Deccmbl'I' 1968, P. Bacon, biting man 
On ('oeon propagating station, 50 fc
mnl!.'s; Gret'uvilJe, 14 Dccember 
1941, E. :\L )'IcCnllntl, biting man, 
l~! fcmnll's. 

niscu~§ioll .._- C. parae/1S'is is 
lH'nrly id('ntieal to r. deb ilipa lpis. 

('xcept for thc prCSence of the ad
ditional p111(' spots ncar the wing 
margin 1n thc apices of cclls R5 
nnd :.n. the pal(' spot pres('nt an
t(,I'iol' to the mediocubital fork, and 
small diffcrcnce's in thc proportions 
of tIl(' third palpal s('gment and the 
shn])e of th(' s('nsory pit. The two 
speril's shan' the tree hole habitat 
and much of the sanl(' gcographic 
rnngc. 

Larval Hahitat.-Snow et al. 
[1957) and Smith (1.965) found this 
81lt'ciP8 brppciing in trec hole debris 
in Florida and Tenncssee, Breeland 
(1.960) reared it. from tree hole de
hri:; in Panama, and 'Villiams 
(1.9641 reared it from rotting cacao 
pods and a rotting calabash in Trini
dad. 

Biting Habits.-This species ~was 
reportcd biting man in Panama 
(\Yoke, 1954; Wirth and Blanton, 
1959), Guatemala (Wirth, 1955), 
Brazil (Lutz, 1915; Forattini, 1951), 
ancl Arge'ntina (Romafia and Wy
godzinsky, 1950). Snow et aI. (1957, 
1958) an(l Hair und Tumer (1968) 
I'eported it as a troublesome, biting 
pest of man in the Southeastern 
Fnited States. It is a forest species 
\vith daytime biting habits. 

Cldicoides plrlebotomus 
(Williston) 

(Figs. 5 and 26) 
Ccrolopo(Joli phlebotomus Williston, 1896, 

p. 281 (femnle; Snint Vincent i fig. 
wing, pnlpus). 

C u/iro ides phlebotomus (Williston).
KietTer. 1906, p. 55 (combination).
HotTmun. ln~'i p.285 (fmnnlc; Pucrto 
Rico i fig. wllIg) .-Painter. 1927, p. 258 
(Honduras; bio!ogy).-Ciferri, 1929, 



c 
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p. 520 (Dominiean Republic).-Fox. 
1942, p. 419 (pupa; Virgin Islands; 
illus.),-Orliz and Mirsa, 1952, p. 275 
(rrdescribed; Venezuela; illus.).
Wirth lind Blanton. 1953, p. 1 H (re
dt's('ribed; illus.; synonym; ama
zOllius).-FornWni, 1957, p. 455 (r('de
RCI'ibed; iIlus.) .-Wirth and Biunton. 
195!). p. 460 (rcdescribt'd; PltnnnUl dis
tribution; illus.) .-lfox und Gnrcia
Moll, 1961, p. 120 (Puerto Rico). 

Culicoides amazon/us Mucfie, 1935, p. 52 
(male, female; B1'!Izil; fig. male geni
talia). 

Fernale.-Wing length 1.03 mm. 
Head: Eyes contiguous, bare. An

tenna (fig. 26, (I.) with lengths of 
flagellar segments in proportion 
of 16-11-11-12-12--11-11-11-16-18
20--21-38; AR LUI i sensory pattern 

)~C)=OOCJ 
a 

FWU.Rtl 26.-Cltlicoid('.~ phlebotomus: cr, Female antenna; bJ female wing; CJ thoracic 
paUt'rn i d, tibial ('omb; e, spermalhecae; f, female palpus; (lJ male pnrnme';esj 
It, mull' gt'nitulhl, llllrallleres remon'd. 
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3,6-10. Palpal segments (fig. 26, j) 
with lengths in proportion of 13-24
26-10-13; PR 2.2; third segment 
slightly swollen, short, with a large, 
lnegular', open sensory area. 

Thorax: Dark brown with dense 
grayish pollen; mesonotull1 (fig. 26, 
c) densely grayish, blue-green pol
linose, without prominent pattern. 
Lt'gs yellowish brown, without dis
tinctin bancls; tibiv.\ comb (fig. 26, 
d) with seven spines, the one nearest 
the spur longest; fourth tarsomeres 
cordiform. 

Wing (fig. 26, b): Pattern as 
figured; color smoky brownish with 
distinct whit(' spots; 2RC blackish, 
\'('ins surrounding it greatly thick
('ned, cell itself with narrow lumen; 
cell R5 with four pale ~pots, three 
forming a triangle in poststigmatic 
area, the distal fourth spot large and 
usually broadly attaining anterior 
wing margin; one pal(' spot in cell 
:'.11 locntcd fill' from wing margin, 
pille spot present straddling mid por
tion of win 1\12; cell 112 with one 
distal pale spot lo('ated far from 
wing margin; ('ell :M4 with small 
round pale spot in center of cell; 
nnal cell with one pale spot in distal 
portion and a pale streak near base; 
cell :\J2 with pale spot lying behind 
medial fork and one lying in front 
of mediocub!tnl fork; a pale spot 
lying just. distad of basal arculus in 
cell 1\12, and one lying over base of 
ll1edioeubital stem. lVlacrotrichia 
sparse on distal fourth of wing; 
CR 0.55. Halter pale. 

Abdomen: Dark brown. Sperma
thC(:M (fig. 26, e) two plus rudimen
tary third and sclcrotized ring; func
tionnl ones oyoid with short necks; 

unequal, measuring 0.058 by 0.043 
mm. and 0.048 by 0.041 mm. 

Male Genitalia (fig. 26, h).
Ninth sternum with broad, moder
ately deep caudomedian excavation, 
ventral membrane not spiculate; 
ninth tergum broad, short, and 
tapering to small apicolateral pro
c(>sses. Basistyle with ventral root 
"foot-shaped," with nalTow ankle 
and heel nearly as long as the an
terior toe, dorsal root slender; dis
tistyle greatly curved from near base 
with slender pointed tip. Aedeagus 
with a stout transverse bridge bear
ing a posterovent.ral, curved, pointed 
hook from midportion; a long, nearly 
straight, dorsal, rod like process pass
ing dorsal side of midportion of 
basal bridge, the pointed anterior end 
extending well proximad of the 
bridge, the broad, rounded, flattened, 
posterior end only slightly longer 
thun the anterior Look. Parameres 
(fig. 2G, g) separate; each with large, 
btemllv directed, basal knob, main 
body nearly straight with a small, 
pointed tubercle on mesal side near 
base; gradually tapered and distally 
curved ventrad in a filiform simple 
tip. 

Di8tribution. - Widespread on 
coastal beaches in Neotropical Re
gion from Mexico to Ecuador and 
Brazil, throughout West Indies (fig. 
5) . 

Types.-Four female syntypes of 
C. phlebotomus, Saint Vincent (Bri
tish Museum (Nat. Hist.), London). 
Syntypes of amazoniw;, 12 males, 
82 females, Tutoia, Brazil, Dr. E. 
:'.L Lourie (also in British Museum). 
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\VC!!t 1!Ulill" Ht't~ords.·--' 
ANTInCA: Halfmoon BIlY, 30 

~t'IMmlH'r lOnS, n. ::\[artinl'z. biting 
mall, ·1 fl'lHl\I('t'; .Iolly Bl'nrh Hotel, 
2 November H)(i7, .J. B. l)ilvi('~. 
hiting 11m 11 ,2 f(,lI\nll'l>. 

D{):'ILTNH'A: Cnhl'it ~\\'nmp, 23 
Fl'il\'\wI'Y l\)()f), W. W, Wirth, light 
trap. :~ r(,lllnll'~; ('nlibit'hil'. '27 'Feb
I'lllll'y lIl!iG, Wirth. ::;l'ftt'ho('(', 1 ft'
llIa\('; nnrk(' Hall, ,ItUtll Hrr-!?t'bru
nl'~' l!)(jfJ, Wirth, light trnp, 2 fl'
Ilutlp::;; (:rHlId(' ~:wnlll', '20 ::\£nr('h 
lI]{ifJ. \\'i 1'lh , lagoon lllurgill, .\ fl'
lllHlt.::;; Lnyou Hh'PI' mouth, () F('b
runr)' HHifl, Wirlh. I'l'IU'pd. tidal 
lngooll. :W lllU!t'l>. 20 f('l11n!('::;; )l!t~ 

('otlritl'ri, 1·.1 FI'Ill'\wl'Y H)(j5, Wirlh. 
;;PH::;hol'i,,1 knmh·; )[pro. 1,1 .Inn
liar), Hl{i5. Wirth, ::;('(1::;1\01'(" .\. fl'
I\mk::; . 

.rA::\lA lCA: Nt'gril, \\\'::;tmon'lnJ1(1 
Pal'i;;h. 20 NOYl'l1lb('1' lOGS. H. E. 
Woodl'Uff, light trnp, 1 mall', 1 fp
Illal!'; ~nnll', :22 .lUllt' H'I70, E. G. 
[~arnworlh. light lrnp, 1 fl'll1nll', 

prgn.TO RfCO: Fort Buchnnun, 
:\[ny 1\151. 1. Fox, 1 f('llU1.le; Isla 
\\'nlp fnt. Airport. H)5S-GO (Fox nnd 
(:ItI'C'in-:\loll. J.C!(J11.--:'Ilnllwyes, 11 
XOY(,1111lt'1' 1022, (L N. Wo\('ott, 
bilinp; mlln lit b('!lclt (1:10ffmun. 
19i2fil.-,~Pt. Cnngl'ejo:;, on bench 
I \voj(·ott. l!ltHI.---Guunicll, 22 .Tune 
1!lf52. F. :4, Blantoll, light tl'np, 10 
f('!lU1I('s; Lnl> PalnHtS, 20 ?vfltn'h 1970, 
(:. ::\1. ~tok(·l>. \ip;ht trap, 1 remnlt'. 
~AINT ('110lX: Cotton VnIley, 

!-\ ~!'pt(,Il\Ill'l' 11')37, \Y. A HoO'mnn 
and I1', A. Bt'flll)" ~('\'('ral \('mul('s, 
pUp:l(' (Fox. J.C!I,-B; Fox, 1946). 
~AIXT JOHN: No locnlily, No

\'l'lllbpr 1959, It. ,V. \yillinms, 
('1U('rp;('IH't' tmp. B 111a\('s, 6 [I'm Ilks ; 

C'!\l1('('l13uy Plnntnlion, 7 September 
1\1131, \Vi Ilium:;. (,1l1l'lw'nc(' tmp, 1 
fNnul('; Francis Btly, 25 ~{!lrdt 1957, 
.J. F. <l. Clark(" at light, 1 mnle, 
1 f('ul:lI<,; LnnH'shul' Bay, 15-18 
~(.pl(>l1ll)('l' 1\lG1, Williams, ('11)(>1'

gl'IlC'l' trnp, 1. [('mul('; Trunk Bay, 
~epll'mb(,l'-()clol)('l' 1B(l!, Williams, 
light t\'/til. 1 mnlt' , 2 [cmnles. 
~AINT LtTIA: (1m:; Islrl, 27 

()('lo\)t'l' HHi7, J. B. DIWil's, 'l male; 
H(,tluH B('I\('II. lO ,July 19(H, R. 
::\lttrtinpz, bitinp; IIHlll, 2 [emaIl'S, 

:-:A1N'T VINCI'~NT: No locality, 
typ<, ::;l'riPs (Wi Ilislotl, 1896). 

Dist.'ussioll..- The cord i form 
fourth tnrl>OIl){'1'('S and lht' peculiar 
strut'(ul'(' of the I11l1le a('dengus plncl' 
e. phlc/w/OlllllS in the subgenus 
J[llcjicll(l. Thl' Pnnnmn species C, 
willistolli Wirth and Blanton is 
similar but ('nil be dislinp;uished by 
it::; n1('80nolnl pattern of small brown 
pUllt'tifonl1 dots. 

Larval Hahitat.-Painter (1.927) 
rt'nn'd litis specil's from wet low 
depressions behind n sandy beach in 
Honc!uL'Hs, l'e('eiving Scit water by 
Sl'l'IHlp;e at high tide. Williams (1D04) 
l'enrN\ it in Trinidad from the sundy 
margin of lidnl slreams, open to the 
::;Ull, with little or no vegetation, 
W(' 1'('111'('(1 it itt Fort I{obbe, Pnnnmn, 
[I'om the sandy margin of a lagoon 
ju::;t haek of the ben('h, und thc 
[)Olllillic(l speeimcns from Grande 
~l\vnll(' and the Luyou River mouth 
('Hme from just such n hnbitnt. 

Biting Hahits.-Williston (JSDa) 
I'('('ord(~d lhe notes of H. H. Smith, 
wlto eolll'ded the type serics on 
~nint Vincent; "This .is the common 
'snnd-fly' nbout thC' southern end of 
tIl(' islnnd, but is not wry trouble

http:f('llU1.le
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SOIllt'. Bitl's lall' in the afternoon, 
I)('fol'(' liunS(·t; ~olll('tim(>s during the 
ht'at of thl' day", Wolcott (l.9511 
noted that thi:, sp('cit's ill called "Ins 
plngHs () j('j(.n" in Puerto Rico. It 
WtlS tnk('11 fn'qu(>ntly biting Illall on 
tlw ~nnd beHclws in Trinidad, Adam
son t UhW) I'('ported that in Trinidad 
on most lit'U IH'nelll's, inrluding ~onw 
of til(' bl'st rOl' bathing, this sp(>ri(>:
bit(>s \'kiollsly lit almost any hour (If 
tht' dny ('x('('pt \\'1\('11 sufIi('it'nt wind 
Illnk(,s it innc,tin', 

Culicoides pftSillllS Lutz 

(Figs. 27 and 30) 
(',iliC'oitics pltsill!l.~ Lutz. 11)13, p, 52 (rnul<" 

f('mul<,; Bl'nztl; fig. wing) .-i'.lllt'fil'. 
103..'1, p. 165 {Trinidad: fig. nUlI<, g('ni
!Illia).-Barbosu, l!)·n. 11. 25 (Panllma, 
Jllmtli(·n).-Ortiz fllld l\Iirstl. l!)51. p. 
003 (r<,drs<:rib<:d; Yrll<'zlwln; mlls.).
I~ox. 1052(\. p. SSS (Puerto Rico).
Wirth unu BIMtOIl. 1050, p. 202 (r£>
drs!'ribrd; Panllma; illwd .--fox lind 
Garria-i\foll. 1001. p. 120 (PII<,r(O 
RicoL 

FernIlJe.+··-\Ying l('ngth 0,6·1 111m. 
HC'ad: Io:y£'" eontiguou:::, with long 

inl(>rfat'e:tnl hllirs. Ant(\nnn (fig. 27, 
oj with Jlngrllnt· ~pgn1('nts in pro
portion of 1l-·G-G-7-7-7-7-7-11
11,13·1:l-20; All l.lH; spnsory pat
tern :3.la··1;). Pnlpal !:'~'gll1ents (fig. 
27. /1 with It'ngths in proportion of 
,)-li-H)· :-\-S; PH 2.G; third s(.>gment 
slightly swO\lt'I1, with small, cl(>(>p 
:'('Ilsory pit. Prol>os('is long, PlIT 
ratio l,()~; mandible with 14 teeth. 

Thornx: 8lackish; ll1('sonotUI1l 
I fig. 27, (') d(>l1srly bluish to grc(>nish
grny prniIlOS(" with two narrow, 
longitudinal, sublnt(>rnl, blaek vitta(>, 
Legs pnll' brown i knce spots black
ish; (orr f(,lmu' nnd J'llidf('ll1ur with 

~lIbapical, all tibial' with subbasal. 
and hind tibia with apical, broad, 
pale ban(hl; tibial comb (fig. 27, dl 
with fi\'l' ~pil1('s. thr onr nrfil'est thr 
sput' longest. 

Wing (fig, 27, b; 30, f): Pattern 
ItS figured; large: quncll'Hte pale spots 
III nntrl'.ior margin 0\,('1' 1'-111 ct'Oss
win and pm;t ('11(1 of 2RC, rcmainder 
of wing without distinct palc spots, 
but obscurply paIN' hetwern the 
\'pins. ).lnrrotrichil1 absent; GR 0.53; 
:m(~ short. Halter pale. 

Abdoll1l'n: Pale brown. Sperma
thp('tw (fig. 27, e) two, slightly ovoid, 
with ~hort slender necks; subequal, 
PHch Il1Nlsuring 0.04.3 by 0.031 mm. 

Male Genitalia (fig. 27, h).
Ninth st('rtlUIl1 with broad, shallow, 
rauc\otl1eC\ian excavation, ventral 
1lll'lI1brane not spiculate; ninth ter
gum short, with two brondly 
rounded, cauc\olatcral lobes, apico
lntcrnl proce:sscs absent. Basistyle 
with dorsal and ventral roots short 
and ~Iender, subequal; distislyle with 
('nlarged, roundrd tip, Aedeagus with 
l11ain body triangular, basal arch low 
and rounded, extending to about a 
fourth of total length; distal portion 
~l(>ndel' with rounded apex, a distinct 
In tt'rnlt I, bUSH lIy proj ecling, sclero
tized p(>g pn's(>nt. Parameres (fig. 27 .• 
yl :;(>parate; ('ach with slender an
terolut(>rnI Ul'Ill, main body stout at 
yery base, tnpering und becoming 
slt'ndrr distnlly, with simple fila
mentous tip curving ventrally. 

Dislrihulioll. - ,\Videspread in 
~eotropiC!l1 Region from Mexico to 
Brazil and Ecuador and throughout 
W(>stln(\i('s. 

TYfJcs.-Byntypes of both sexes, 
~lnngllinhos, Rio de .J aneiro, Brazil, 
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Lutz collection (Instituteo Oswaldo 
Cruz, Rio de Janeiro). 

West Indian Records.
ANTIGUA: No. 892, no other 

data, A. H. Jennings, 1 female. 
CAYlv[AN ISLANDS: Grand 

Cayman, Smith Road Swamp, 1 
December 1969, .T. E. Davi, " light 
trap,2 females. 

C (lBA: Camaguey, 3 December 
1957, .T. U. McGuire, on grass, 3 

females; Ouantanamo, Februury
April 1970, J. E. Tisdale, light trap, 
10 females. 

DOMINICA: Cabrit Swamp, 23 
February 1965, W. \Y. Wirth, light 
trap, 4 females i CIMke Hall Estate, 
21-29 April 1964, d. t~ Flint, light 
trap, 13 males, ·~O [er:lales j same, 
August 196'1, T .1. Spilman, light 
trap, 11 males, 1J ft~males; same, 
January-:March Itl6f}, Wirth, light 

~~c::=x:x=x:x..)c~x=:c)().J 
a 

F1I,n;RE 27.-Culicoides plIBilills: «, Femllie antenna; b, femllie wing; c, thofllc,ic pllttern; 
£I, tibilll comb; I!, sp!'rmllthcrIlC; J, femail) plllpus; (), mille pllfllmeres; h, male 
genilalin, pnfllmcres removed. 
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trap, 10 males, 10 females; same, 24 
.January 1965, Wirth, at mango 
flowers, 3 males; Layou River 
mouth, January-February 1965, 
Wirth, at light, 1 male, 2 females; 
Pont Casse, June 1964, Flint, light 
trap, 1 female j Sylvania, 23 January 
1965, Wirth, light trap, 1 female. 

GRENADA: Balthazar, 7 August 
1963, O. S. Flint, 4 females. 

JA1IAICA: No locality (Barbosa, 
1947) .-Annottto Bay, St. MaJ1' 
Parish, 25 February 1969, \V. W. 
\Virth, swept from marsh, 1 female; 
Askenish, ncar Dolphin Head, Han
Over Parish, 20 June 1970, K O. 
Farnworth, light trap, 50 females; 
Gordon Town, SL Andrew Parish, 1 
February 1937, Chapin and Black
welder, 1 female; Negril, \Vestmore
land Parish, 22 ,June 1970, Fal11
worth, light trap, 100 specimens; 
Negril, Crystal Waters, 20 Novem
ber 1968, R. E. Woodruff, light trap, 
10 males, 10 females; Runaway Bay, 
St. Ann Parish, February 1969, 
Wirth, light trap, 5 males, 10 fe
males; Trinity Ville, St. Thomas 
Parish, 28 February 1937, Chapin 
and Blackwelder, 5 females; TWlck
rnhamPark, St. Catherine Parish, 
28 April 1970, Farnworth, light 
trap, 500 specimens; Worthy Park 
Estate. St. Cathrrine Parish, 17 
November 1968, Woodruff, light 
trap, 300 specimens; same, March
.Junr 1970, Farnworth, 500 speci
mens. 

PUERTO RICO: Henry Barracks 
(Fox, 1952a) .-Isla Verde Int. Air
port (Fox and Garcia-Moll, 1961). 
-Ram~y Field, July 1958, L. T. 
Sanders, 2 females. 

SAINT LUCIA: Castries, Fnir
yiew, 14 April 1959, R. Darsie, light 
trap, 7 males, 5 females; Cui de Sac 
Road at MP 9, 29 July 1963, Flint 
ancl Cadet, 1 male. 

Discu8sion.-Itfi small size, short 
costa, poorly marked bluish-black 
mesonotul11, characteristic antennal 
sensory pattern, bare wing without 
marginal pale spots, and short, bi
lobed ninth tergum without api
colateral processes characterize C. 
pusillus as a member of the sub
genus 111'a,.itia. C. ptl.silloides Wirth 
and Blanton from Central America 
is similar but can be distinguished by 
its mor(' distinct wing pattern with 
mnrginal pale spots, its pale distal 
portion of 2RC, its antennal sensory 
pattem, 3,12-15, its only weakly 
bilobed male ninth tergum, and its 
much shorter male aedeagus with 
com'ex lateral margins. 

Larval Hahitat.-Williams (1964) 
reared C. pllsi/.llls from a wide va
riety of habitats in Trinidad, in
cluding a bamboo internode, banana 
stalks and bracts, rotting cacao pods, 
the edge of a drainage ditch, ma
cerated coconut fiber animal bed
cling, horse and cow manure, bracts 
of 11eliconia, and a rotting calabash. 

Biting Habits.-This species was 
taken several times biting man in 
Trinidad (Adamson, 1939; Aitken. 
in litt.). 

Culicoides trilineatus Fox 
(Figs. 6 and 28) 

Culicoides trilineatus Fox, 1946, p. 250 (fe
male; Saint Thomas; biting man; fig. 
mcsonotuUl, wing) .-Fox, 1949, p. 30 
(male, female; Puerto Rico; reared. 
tre<, hole; iIIus.) .-Wirth IlIld Blanton. 
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1956b, p. 189 (redescribed; illus.; dis
tribution).-Fomttini, 1957, p. 389 (rE>
described; illus.; distribution). 

Female.-Wing length 0.97 mm. 
Head: Eyes narrowly separated, 

bare. Antenna (fig. 28, a) with 
lC'ngths of flagellnr segmcnts in pro
portioll of 19-15-15-17-17-15-15
15-17-18-19-20-33 j AR 0.86 j 
sensory pattcrn 3,6-10. Palpal seg
ments (fig. 28, c) with lengths in 
proportion of 13-24-30-10-12; PR 
2.6; third segment moderately swol
len toward tip, with moderately 
small, round, moderately deep SCll
~ory pit. Proboscis moderately long, 

P /H ratio 0.83; mandible with 18 
teeth. 

Thorax: Dark brown; mesonotum 
(fig. 28, f) grayish brown with three 
prominent cklrk-brown longitudinal 
lines connected posteriorly by a 
transycrsc line just in front of pre
scutellar depression, and dark brown 
along sides. Legs brown; fore knees 
and midknees dark with narrow pale 
rings on each side of joint; hind 
tibia with pale band at base and 
apex; tibial comb (fig. 28, d) with 
four spines, the second from the spur 
longest. 

<-..._)r..,.---.--J~~-:;L.)f.~~UL·~"")8GGC';;) 
a 

FIGURE 28.-Ctllicoides trilin<!allls: oJ Female antenna; b, femn,le wing; c, female palpus; 
d, tibial comb; e, spermathecae; i, thoracic pattern j (), male parameres; hJ male 
genitalin, paramcrel; removed. 



THE WEST INDIAN SANDFLIES OF THE GENUS CULICOIDES 81 

Wing (fig. 28, b): Pattern as 
figured; 2RC clark to tip; pale spot 
over r-m crossvein small, extending 
to costal margin; cell R5 with three 
pale spots, two small poststigmatic 
spots, sometimes coalesced, th(' 
posterior one located slightly proxi
mad of anterior one, distal spot small 
ancl transverse; cell 1'11 with two 
Sl11nll pale spots, the proximal one 
sometimes scarcely discernible; cell 
yl2 with pale spot at, basal ar('ulus, 
a pale spot behind medial fork, no 
pale spot lying ahead of mediocubital 
fork) and a small pale spot in distal 
part of cell; cell M4 with large round 
pale spot ncar posterior: margin; 
illHll cell with one pale spot, in distal 
portion. Macrotrichia long, coarse, 
and abunclant, extending to base of 
wing in cell :M2 and unal cell; CR 
0.57; 2RC with narrow lumen. 
.fralter deeply infuscated. 

AbdOln£'n: Dark brown. Sperm a
thecae (fig. 28, e) two plus rudi
mentary third and sclerotized ring; 
functional ones ovoid with long, 
slondcl' necks; subequal, each meas
uring 0.056 by 0.039 mm. 

Male Genitalia (fig. 28, h).
Ninth sternum with broad, deep, 
cl1uclomedian excavation, ventral 
membrane not spiculate j ninth ter
gum long and tapering, with moder
ately long, pointed, apicolateral 
processes, margin between them 
transverse. Basistylt~ with v(mtml 
root "foot-shaped," the anterior toe 
stout, dorsal root slender; dististyle 
long and slender, slightly curved, 
with bent, pointed tip. Aedeagus 
with rounded ba!';al arch extending to 
0..1 of total length, basal arms slender 
and curved; distal portion long and 

slender, distally parallel sided, apex 
deeply bifid into two sharp, slender, 
appressed points. Parameres (fig. 28, 
g) separate; each with inconspicuous 
basal knob, basal portion only 
slightly SVv'OIlen, curved gently to
ward mid portion and tapering to 
slender, simple, filamentous tips bent 
abl'llptly ven tl'lll. 

Distrihution.-Barbados, Domi
nica, Grenada, Puerto Rico, Saint 
Croix, Saint Lucia (fig. 6), Saint 
Thomas. 

Types.-Holotype, female, para
type, female, Red Hook, Saint 
Thomns, 11 September 1937, biting 
in afternoon (University of Puerto 
Rico collection) . 

West Indian R.ecords.
BARBADOS: No locality, No. 

861, A.•r. Jennings (Wirth and 
Blanton,1956b) . 
DO~UNICA: Clarke Hall Estate, 

April-June 1964, O. S. Flint, light 
trap,2 males, 8 females; same, July
September 1964, T .•J. Spilman, light 
trap, 8 males) 25 females; same, 
October 1964, P ..J. Spangler, light 
trap, 1 male, 3 females; same, J anu
at'y-March 1965, W. W. Wirth, light 
trap, 5 males, 5 females; Pont Casse, 
15 June 1964, Flint, at light, 1 fe
male. 

GRENADA: Balthazar, 7 August 
1963, O. S. Flint, 1 female. 

PUERTO RICO: Henry Barracks 
(Fox, 1952a.); Isla Verde Int. Air
port (Fox and Garcia-Moll, 1961); 
Luquillo, reared from tree hole debris 
(Fox, 1949; Wolcott, 1951). 

SAINT CROIX: No locality, 
:May-August 1935, June 1938, H. 
A. Beatty, 33 females; Diamond 
School, September 1938, Beatty, 4 



82 TECHNICAL BULLETIN 1474, U.S. DEPT. OF AGRICULTURE 

females; Salt River) September 1938, 
Beatty, 15 females; Tagus Pond, 
May 1936, June 1938, Beatty, 11 
females i "Valley of jungles and 
stream," 1 mile from seacoast, May 
1935, Beatty, 1 female (Wirth and 
Blanton, 19/56b). 

SAINT LUCIA: Gros Islet, Yacht 
Club light, 26 October 1967, J. B. 
Davies, 1 female. 

SAINT THOMAS: Red Hook 
(Fox, 1946, types), 

Discussion.-C. trihneat1ls be
longs to the C. clebilipalpi,s group. It 
can be readily distinguished from 
other sp.::cies in the group by its 
coarsely hairy wings with reduced 
wing spots, its distinctive mesonotal 
pattern, its antennal sensory pattern 
3,6--10, and its characteristic male 
aecleagus and parameres. 

Larval Hahilal.-Fox (1949) re
ported this species breeding in tree 
hole debris in Puerto Rico. 

Biting Habils.-C. trilineatll,s has 
been recorded once biting man on 
Saint Thomas in the afternoon. 

Culicoideslrinidadensis 
Hoffman 


(Figs. 3 and 29) 

C1!licoides ll'inidadensis Hoffman, 1925, p. 

286 (female; Trinidad i fig. wing).
Fox, 1!)46, p. 256 (Trinidad) .-Fox, 
1!)4S, p. 23 (fig. paipus).-Wirth and 
Bhmton, 1956a, p. 324 (redescribed; 
distribution; iIIus. i synonyms: oliveri, 
dimlrt1Il11s).-Forattini, 1957, p. 231 
(red€;;3cribed i iIlus.) .-Wirth and 
Blanton, 1959, p. 297 (redescribed; 
Panama distribution; ilIus.). 

Culicoides oliveri Fox nnd Hoffman, 1944, 
p. 108 (Haiti; mnle, female; fig. male 
genitalia) . 

Clllicoides wokei Barbosa, 1947, p. 28 (pre
occupied by C. wokei Fox; that por

tion of type series collected by IVoke i 
male, female i Panama; fig. pal pus, 
male genitalia). 

Culicoides dimiml/,lIs Barbosa, 1951, p. 163 
(new name for wokei Barbosa). 

Female.-Wing length 1.12 mm. 
Head: Eyes cont.iguous, bare. An

tenna (fig. 29, a) with lengths of 
flageilar segments in proportion of 
23 - 15 - 15 - 15 - 15 - 15 - 15 - 16 
27-29-32-33-43; AR 1.22; sensory 
pattern 3,5,7,9,11-15. Palpal seg
ments (fig. 29, f) with lengths in 
proportion of 10-27-45-15-18 i PR 
3.4; third segment without sensory 
pit, sensilla scattered on surface. 
Proboscis long, PIH ratio 1.08; 
mandible with 17 teeth. 

Thorax: Dull brown; mesonotum 
(fig. 29, c) without prominent pat
tern. Legs dark brown; a trace of 
pale spots on fore knees and mid
knees i pale bands at base and apex 
of hind tibia; tibial comb (fig. 29, 
d) with five spines, second from spur 
longest. 

Wing (fig. 29, b): Pattern as fig
ured; 2RC with apex in a pale spot, 
vein R4+5 not darkened past dark 
area over base of cell; wing grayish 
brown with pattern of small, dull, 
grayish-white spots; crossvein r-m 
clark on anterior end; cell Ml with 
only one pale spot distal to pale spot 
straddling vein M2. Macrotrichia 
sparse, covering distal half of wing; 
CR 0.66; 2RC with distinct lumen. 
Halter infuscated. 

Abdomen: Blackish, cerci paler. 
Spermathecae (fig. 29, e) two plus 
rudimentary third and sclerotized 
ring; functional ones subspherical 
with short necks; subequal, each 
measuring 0.058 by 0.046 mm. 



THE WEST INDIAN SANDFLIES OF THE GENUS CULICOIDES 83 

FIGURE 29.-Culicoides trinidadcnsi.s: u, Female antenna; b, female wing; c, thoracic 
pattern; d, tibial comb i e, spermathecae; I, female pal pus ; 0, male parameres; 
.\ male genitalia, parnmeres removed. 
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~Iale Genitalia (fig. 29, h).:
~inth sterllum with nurrow, mocler
atC'ly deep, caue!omeclian C'xcavation; 
ninth tel'gum with distinct. caudome
(\ian oleft nnd small, t'ubmedian, api
cola':eral proces8es. Aedeagus stout, 
basal nrch pxtending to only a fifth 
of total length; distal portion with a 
pair of characteristic' subapical pro
j('ctions extending ventrolatorad, in 
,"C'ntral ':iC'w resC'mbling a fleur-de
li::;. Paran1E'res (fig. 29. g) fused on 
Imsal halv('s in a hasal plate twice as 
broad as long, npiN's short nne! slen
(\('r, without, fringing hai.rs. 

Distrihution.--Bnhamns, Oolom
bin, Cuba, Haiti, Nicaragua, Pan
ama, Trinidad (fig. 3). 

TYI)CS.--HololYPl', fcmnle, of 
Il'inic/ac/el!sis, Cnronin Rh"er, Port of 
Spain, Trinidncl, 1'1 June 1906, F. 'V. 
Urich (FSNl\[ 27372). Holotype, fe
male, of oliveri, Mariana, Haiti, 7 
Decombel' 1925 (University of 
Puerto Rico collection). Lectotyp~, 
male, of ll'okei, designnted by 'Wirth 
and Blanton (1956((.), Balboa, C.Z., 
39 July 1943, P. A. Woke No. 1027 
l FSNl\I 59363). 

West Indhm Records.-
BAHAMAS: Abaco 1., April 1968, 

G. 11. Stokes, light trap, 3 females; 
Andros 1., Driggs Hill nenr South 
Bight, 27 April 1953, Hayden and 
GioYlll1noli, 4 females (AMNH) 
lWjrth and Blnnton, 1956a) .--Oat 
1., Bennetts Harbour, 24 March 1953, 
L, Giovannoli, 2 females (AMNH); 
Grnnd Cay, 22 .January 1969, Stokes, 
light. trap. 3 females; Great Harbour 
eny, 22 December 1968, Stokes, light 
trap, 1 malo, 5 females. 

CUBA: Guantanamo Bay, Febru
ary-April 1970, ,J, E. Tisdale, light 
trap, 5 females. 

HAITI: l\!Iariana, 7 December 
1935, "biting viciously in sun," 1 fe
male (Fox ane! Hoffman, 1944, holo
type of oliveri; Wirth and Blanton, 
1956'a) . 

Discussion.--This species greatly 
r('sembl('s the Brazilian species, C. 
1/t(lllltrn Lutz, with its unmurked 
1l1('sonotum wing patt(,rIl with dark 
1'-111 cl'ossvein, undarkened vein R4 
+5 and only one distal pale spot in 
('ell :\I1, dark halter, and third pul
pal segment with scattered sensilla. 
C. Jl!amim is paler with a more yel
lowish wing, lacks the sensoria on 
antennal segments 3, 7, and 9, the 
male aedeagus lacks the fieur-de-lis
like apex, and the parn.meres are 
fused only a short distance at bases 
and taper more gradually to stouter, 
bare apices. 

Larval Habitat.--Woke (1954) 
r('ared C. trinidadensis from a tidal 
:mlt marsh near mangroves in Pan
ama. Breeland (1960) reared it in 
Panama from a coral sand mangrove 
hnbitnt inundated frequently by high 
tidewater. 

Biting Habits.--This species was 
reported ns n biting pes~ in Trinidad 
by :Mycrs (1935), but Adamson 
(193.9) and Aitken (1957) believed 
that this reeonl probably should be 
referred to C. diabolic1ls, C. jori, or 
C. insignis. Woke (1954) reported it 
biting man in Panama, and the Hai
tian types of C. olive1i were taken 
biting man viciously in the sun. 
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FrGCRE 30.-G'!tlicoidc.~ spp.. female wings: a, C. barbosaij b, borillqucnij c, pallamensis; 
cl, jamaicellsis; c, iOllghllani; I, ]JlIsillus .. {I, Iurells" h, paraellsi.s .. i, arubae .. j, 
melleus .. k, /lande/Isis i i,lll.si(JIII·s. 
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