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ABSTRACT: In the Western Hemisphere there are listed 61 species of 
black flies which are recorded as biting rnan in the Neotropical Region 
and 37 in the Ne:lrctic Region. Five neotropical species, Simulium 
quadrivillatum, S. metallicum, S. callidum, S. baematopotum and S. 
paynei, were collected while biting rnln in Costa Rica. The greatest 
biting rates in Costa Rica were at altitudes of O to 1 500 m. 

As part of a program to study the bionomics of biting Diptera In Costa 
Rica, observations were initiated in JuIy 1968 on the bIack flies. For the first 
year of the project, observations and collections of bIack flies were made at 
monthIy intervaIs in 53 streams located in the Central Valley. During the 
second year, observations were continued at bimonthIy intervals in 28 of these 
S3 streams and in 47 additional streams located mostly outside the Central Val· 
ley. It was hoped that the biometrical data assembled from these studies 
would be helpfuI in a better understanding of the biology and distribution of 
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species of black flies and that such data would be useful in past and future 
epidemiological interpretations of disease organisms transmitted by these flies 
(TRAVIS and VARGAS, 40; VARGAS and TRAVIS, 46) . 

Because of the general strong reaction to bites and to the transmission 
of disease organisms by black flies it seemed appropriate to start assembling 
lists of black fly species recorded in the Western Hemisphere as biting mano 
Also it seemed appropriate to make sorne brief cornments on the disease orga
nisms transmitted to man by these fIies. 

In the Western Hemisphere two lists of species are available, VULCANO 
(47) lists 2 5 3  species in the Neotropical Region, and STONE ( 3 5 )  1 1 1  species 
and one subspecies in the Nearctic Regíon (north of Mexico ) .  

With the two lists of species as guide lines for valid names, prelimi
nary lists were prepared from the literature of species that were recorded as 
biting mano Each record has one documentation for the species in each coun
try. In most cases the documentation is not necessarily the original. As the 
nomenc!ature at the subgeneric level is still a matter of debate, ooly the 
generic nap1es are used. 

The species are arranged alphabetically, with the generic names sepa
rated by a comma from the trivial name. The names of the describers of the 
various species are not added in this report as they are induded in the two 
published Iists. 

SPECIES RECORDED BITING MAN 

NEOTROPlCAL REGION 

The records for the neotropics indude those published for the Latin 
American countries, and aIso the records for the biting adults from Oil! Costa 
Rican studies. 

In Table 1 are included the 61 species that are recorded in the litera
ture as biting man in the neotropics. In tables 2 and 3 are summarized the 
average numbers of biting adults taken in Costa Rica at various altitudes during 
a two-year study. Table 2-A includes the data obtained from collections at 
53 streams in the Central Valley during the year 1 968-69. The majar objec
tives were to concentrate on the larvae, pupae and reared adults. The biting adults 
collected were almost exclusively those thal:' were biting the members of the 
survey team during the time spent collecting the immatures. With few exceptions 
the total time spent with the abservations of each stream slte was one haur 
during the period 9 AM to 1 PM. There were, with few exceptions, fcm field 
workers making the abservations and collections. Thl,ls, the average numher of 
adults per stream site was based on approximately four man-hours per �bservation 
and 12 monthly observations, or a total of 48 man-hours per stream site. 

Table 2-B includes data from collections at 47 stream sites outside 
the Central Valley. Each of these streams was observed bimonthly for one 
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TABLE 1 

Black fly species recorded in the literature as biting man 
in the Neotl'opical Region 

Species 

amazonicum, Simulium 

annulatum, Simulium 

anthracinum, Aust1'osimulium 
antillarttm, Simulium 

avidum, Simttlium 
callidttm, Simttlittm 

( =S. mooseri) 

clarki, Si'lnulium 
deagostinii, Simttlittlrl 
delpontei, Simttlittm 
dilzelli, Simulillm 
downsi, SimlllimiZ 

dureti, Simulium 
escomeli, Simlllillm 
exiguum, Simlllillm 

flavopllbescens, Simulium 
ganalesense, Simulium 
gonzalesi, Simulium 
gonzalezherrejoni, Simulium 
guianense, Simulium 
haematopotum, Simulium 

ignescens, Simulium 
inaequale, Simulium 
inCI'ustatum, Simulium 
infuscatllJ1z, Simulium 
jacumbae, Simulium 

jerezensis, Simulium 
juju)'ense, Simulium 

lahillei, Simulium 

Country 

Venezuela 

Argentina 

Argentina 
Antilles, Mexico 
Cuba 
Me,xico 
México, 
Guatemala 

Colombia 
Costa Rica 

Panamá 
Argentina 
Argentina 
Argentina 
Mexico 

Guatemala 
Chile 
Ecuador 
Ecuador 
Colombia 
Guatemala 
Brazil 
Mexico 
Mexico 
Mexico 
British Guiana 
Mexico 
Costa Rica 

Guatemala 
Panamá 
Ecuador 

• Argentina 
Brazil 
Brazil 
'Guatemala, 
Mexico 
Mexico 
Argentina, 
Ecuador 
Argentina 

References 

BRlCEÑO IRAGORRY, 
VARGAS & DIAZ NAJERA (4)  

WYGODZINSKY & 
COSCARON (48 )  
VARGAS (42 ) 
VARGAS (42 ) 
DIAZ NAJERA ( 1 1 )  

HOFFMANN ( 2 0 )  

VARGAS (42)  
GUTTMAN ( 18)  

TRAVIS, VARGAS & 
SWARTZWELDER* 

VARGAS (42 ) 
COSCARON (6)  
VARGAS (42 )  
VARGAS (42 )  
VARGAS & DIAZ NAJERA (43)  

DALMAT ( 7 )  
COSCARON (6)  
LEON & WYGODZINSKY ( 2 3 )  
LEON & WYGODZINSKY ( 2 3 )  
BARRETO ( 2 )  
DALMAT ( 7 )  
VARGAS ( 42 )  
VARGAS & DIAZ NAJERA (43)  
VARGAS & DIAZ NAJERA ( 44) 
DIAz NAJERA ( 13 )  
VARGAS (42) 
VARGAS (42)  
TRAVIS, VARGAS & 
SWARTZWELDER* 
DALMAT (7) 
FAIRCHILD ( 14 )  
LEON & WYGODZINSKY ( 2 3 )  
VARGAS (42 ) 
VARGAS (42)  
VARGAS (4?)  

COSCARON (6)  
DIAZ NAJERA ( 1 3 )  

LEON & WYGODZINSKY (23)  
BARRETO (2)  
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TABLE 1 ( Cont , )  

Elack jly species recorded i n  the litl?1'ature as biting m(/n 
in the Neotl"Opical Region 

Country References 

VARGAS (42)  
VARGAS (42 ) 
VARGAS ( 42 )  
VARGAS ( 42 )  

lane-portoi, Simulium 
limbatum, Simulium 
lugubre, Simulium ( =  S, 
lutzianum, Simulium 
mediovittatum, Simu/ium 

Brazil 
Venezuela 

guianense) Venezuela 
Venezuela 
Mexico VARGAS &. DIAZ NAJERA ( 45 )  

meridiona/e, Símu/íum 
metallicum, Simu/ium 

minuseu/um, Simu/ium 

moorei, Simftlium 
ochrarellm, Simut;um 

opalínijrons, Símll/illm 
O1"bíta/e, Símlllíum 
pacheco/unai, Cnephia 
panamense, Símu/íum 
paragllayense, Símll/ium 

paynei, Simulillm 

perti¡lax, Simulium 

pruinosum, Simlllium , 
pseudocallidum, Simulium 
pseudohaematopotum, Simulium 

( = S haematopotum) • 
pulverulentum, Simulillm 

quadrivittatllm, Simlllium 

r¡veti, Simulium 

Mexico 
Mexico, 
Guatemala 
Costa Rica, 
Panama 
Venezuela, 
Trinidad 
Colombia 
BraziJ, Paraguay 
Costa Rica 
Chile 
Mexico, 
Guatemala 
Panama, 
Venezuela 
Chile 
Brazil, Paraguay 
Guatemala 
Costa Rica 
Argentina, Brazil, 
Paraguay, 
Venezuela 
Costa Rica 

Brazil, Argentina 
Paraguay 
Brazil 
Mexico 

Mexico 
Venezuela 

Cuba, Costa Rica 
Jamaica, Panama 
Venezuela, 
Puerto Rico 
Ecuador 

VARGAS (42 ) 

VARGAS ( 42 )  
GUTTMAN ( 1 8 )  

VARGAS ( 42 )  
VARGAS (42)  

VARGAS (42 ) 
COSCARON ( 6 )  
COSCARON ( 6 )  
DALMAT ( 7 )  
ZELEDON & VIETO (49 ) 

COSCARON ( 6 )  
TRAVIS, VARGAS & 
SWARTZWELDER* 

" 

VARGAS ( 42 )  
VARGAS (42)  
DIAZ NAJERA ( 1 2 )  

HOFFMAN ( 20 )  
BRICEÑO IRAGORRY ( 3 )  
VARGAS (42)  

VARGAS (42)  
VARGAS (42)  
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TABLE 1 ( Cont. ) 

Blaeh fly speeies ,'eeol'ded in the literature as biting man 
in the Neotropieal Region 

Species 

rub1'ithorax, Simulium 

sanguineum, Simulium 

semellatum, Simulium 
seutistriatum, Simulium 
simplieicolor, Simulium 
tenuipes, Simulium 
triv�tJ)um, Simulium 
vera!r�zanum, Simulium 
l!ersieolor, Simulium 
vittatum, S'imulium 

Country 

Brazil, Argentina 
Venezuela, 
British Guiana 

Colombia, British 
Guiana, Lesser 
Antilles 
Colombia 
Brazil 
Brazil 
Chile 
Mexico 
Guatemala 
Venezuela, 
Cana da, U. S., 
Mexico 

Rcferences 

VARGAS (42)  

SMART ( 32 )  
VARGAS (42 ) 
VARGAS ( 4 2 )  
VARGAS (42)  
VARGAS (42)  
VARGAS ( 42 )  
DALMAT ( 7 )  
VARGAS (42)  

VARGAS (42)  
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year ( 1969-70) by a three-man-team, or approximately 18  man-hours per year. 
The data. in Table 2 show that outside the Central Valley the greatest 

biting rates were at altitudes of 500- 1000 m, with the maximum rates in si de 
the Central Valley at 500-1 500 m. Part of the low biting rates aboye 1 500 m 
may be a reflection of fewer streams at the higher altitudes. 

To obtain some data on the annual variability of black fly production 
and the biting adults, 28 streams wére selected fram the 53 in the Central Valley 
for .bimanthly observations far a 12 -month periodo The data for the first 
year 1968-69 (Table 3-A) were obtained by selecting bimonthly data from 
the monthly observatians for a 12 -month periodo These same 28 streams were 
also observed on a bimonthly basis for the year 1969-70 (TabIe 3-B ) . The 
1968-69 observations (Table 3-A) of these 28 streams were based on six 
bimonthly observations of each stream site for approximately 24 man-hours. In 
1969-70 (Table 3-B) there were only three observers, thus, there was a total of 
18 man-hours of observations of each stream site. 

At least under the conditions fram which the biting adults were obtained, 
a very low biting rate on man was actually indicated. Perhaps methods can 
be devised that will be more conducive to higher biting rates. The numbers 
oE biting adults are surprisingly similar for the two years of observations 
(Table 3-A and B. ) .  

In all of our Costa Rican records of biting adults the predominant 
species were S. quadrit.:ittatum ( 5 34 specimens) and S. metallicum ( 160 spe
cimens) .  Three other species S. callidum ( 7  specimens) ,  S. paynei ( 1  spe. 
cimen) and S. haematopotttm (4 specimens) were taken only rarely. The 
S. quadrivittatum and the S. metalJicum were both taken mostly at altitudes of 



TABLE 2 
>_. 

B/ack f/y adu/ts ( Simulium) collected while biling man during 
V) N· 

1968-69 and 1969-70 at diffewlt a/tiludes in Costa Rica 

Number Average number of biting adults per site and species 
Altitude collection Total 

(m) sites flies q uadrivi Itafum melallicum callidum paynei haematopolum 

• 
A. 5 3  sites observed in 1968-69 (Central V alley ) 

¡;: 
S 

500-1000 1 7  3 2  0.6 1 . 1  0. 1 O O en ..¡ > 
1 00 1 - 1 500 23 236 7 .3  2.8 0.2 O O O tn 
1 50 1-2000 8 1 1  0.4 1.0 O O O tl:1 

O 
2001 -2500 3 O 0.3 O O O t-' O Cl 
2 50 1 - 3000 2 O O O 0.5 O :; 

..¡ i=<1 
B. 47 sites observed in 1969-70 ( outside the Central Valley) O 

::o! 
() > 

0-500 32 72 2 .0 0.1 O O 0. 1 
t-' 

501- 1000 1 3  147 9.9 1.0 0 .1  O O 

100 1-1 500 O O O O O O 

1 5 0 1-2000 O O O O O O O 

200 1-2500 O O O O O O O 

2501 -3000 O O O O O O O 



TABLE 3 
Elack fly adults ( Simulium) collected while biting man during 

1968-69 and 1969-70 al different altitudes in Costa Rica 

Number Average number of biting adults per site and species 
Altitude collection Total 

(m) sites flies quad,.ivittatum metallicmll ca/lidulll paynei haematopotum ;;i 
::.. 

A 1968-69 observations on 28 stream sites selected from the 5 3  streams in the Central Valley � 
'\ 

500-1000 5 12  1 .4 0.8 
" 

0.2 O O :-
• tll 

1001-1500 1 5  181  8.7 3 . 3  0 . 1  O O (3 
Z O 

1501-2000 6 9 0.5 1.0 O O O � 
R 
en 

2001"2500 O O O O () O O O >,j 
i501-3000 2 O O O 0.5 O tll t-< > n 

B. 1969-70 obseryations on the 28 selected stream sites in the Central Valley :><: 
>T1 
t: tT1 !'" 

�00-1000 5 20 2 .2  1 .8  O O O 

1001-1500 1 5  179 10.0 1 .8 0 . 1  O 00 

1501-2000 6 8 O 1 . 3  O O O 

2001-2500 O O O O O O O 

�. 2501-30QO 2 O O O O O O >� 
\O \j.) 
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0-1 500 m with the greatest numbers occurring at altitudes of 1000 to 1 500 m. 
The seven specimens of S. callidum were taken principally at altitudes oE 
500-1000 m. The single specimen oE S. paynei was collected at 2630 m and 
the four S. haematopotum at 60 m. 

NEARCTIC REGION 

In Table 4 are 1isted 37 nearctic speCles which are recorded as biting 
or annoying man north of Mexico. 

INCRIMINAT:ED VECTORS 

NEOTROPICAL REGION 

Onchocerciasis : In the neotropics onchocerciasis was first diagnosed by 
ROBLES ( 30)  in the Pacific coast of Guatemala. That same year BRUMPT ( 5 )  
described a new species o f  Onchocerca, O .  caecutiens, i n  Latin Arrierica. MAL
DONADO (24) gave a historica1 account oE the disease in the neotropics. At 
the present time active foei are known to be in Mexico, Guatemala, and Ve
nezuela; autoehthonous cases are reported from Colombia and Surinam and pos
sibly also in Brazil. There still remain many unanswe!€! d  problems on the dis
tribution and transmission of Onchocerca to mano For instance, of the many 
species oE black flies that are recorded as biting man, only about haH a dozen 
species are reasonably weH documented as transmitters of O. volvulus, the on1y 
disease organism cIearly shown to be transmitted by b1ack flies. 

The species that have been incriminated as vectors of Onchocerca in the 
neotropics are : S. ochraceum, S. metallicum and S. callid"m ( DALMAT, 7 ) .  
There is some laboratory evidellce that S. mangabeirai (VARGAS and DIAZ NAJE
RA, 45) ,  S. gonzalezi (=S.  exiguum) ,  S. haematopotum, and S. veracrtlzanum 
may also be vectors (GIBSON an,d DALMAT, 17) . 

It is interesting that the same most important vector species occur from 
Mexico in the north to Costa Rica and from Costa Rica to the northern portions 
oE South America. Although these same species oecur in Costa Rica, there is 
no report of human onchocerciasis in this country. The importance of S. callí
d"m must be reevaluated as a result of the separation of S. pse"docallid"m from 
the 5. catlid"m complex by . DIAZ-NAJERA ( 12 ) .  

As might b� expected i n  the literature, the certified transmitters oE 
Onchocerca were in the lists of anthropophi1ic species. However, the fact that 
a given species of b1ack fly is anthropophilic is no proof that the species will 
be a transmitter of Onchocerca. It might be assumed tha:t some species have 
mixed host preferences and normally may be zoophilic . . However, in the absence 
or in low populations of animal hosts these species may be forced to be 
strongly anthropophilic. It a1so might be assumed that a reasonably high pop
ulation of intermediate hosts such as black flies will be needed to maintain 
the required transmissions that ;lssure survival of the parasites for which they 
are vectors. 

;.. . .  
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. TABLIr 4 
B/ack f/y species feco"ded in the /ítemture as biting or as pes!s of man 

111 the Nearctic Region 

Species 

arcticum, Simulium 

aureum, Simulium 

bicorne, Símu/íum 
eanon;eo/a, Simulium 
caudatum, ProsimuUum 
co" bis, Símulittm 
decorum, Simulium 

defo/iarti, Simu/íum 
doveri, Prosimu/ium 
esselbaughi, Prosimulium 
exigens, Prosimulium 
f/aviantennum, Prosimulium 
fontanum, Prosim-u/ium 
fu/vum, Prosimulium 
fllsmm, Prosimulium 

birtipes, Prosimu/ium* 

hunteri, Sim1l/ium 

¡en ni" gsi, Simu/ium 

iohannseni, Simu/i1lm 
lalipes, Simll/i1lm 
longisty/atum, Simu/imn 
luggeri, Simtdium 
magntcm, ProSÍ'mu/ium 
meridiona/e', Simu/ium 
mixtum, Prosimu/ium 
1llu/tidentatllm, Prosimu/ium 
1llutata, Cnephia 

,¡yssa, Simttlium 
parnasSZlm, Simulill1ll 

pecuarum, Cnepbia 
¡,ictipes, Simll/ium 
pugetense, Simu/ium 
tescOfum, Simulium 
t"ivitftttum, Simuliu1ll 
tuberosmn, Simu/ium 

1'entlstum, Simu/ium 

vittatum, Simu/ium 

Country 

u. S. 
Canada 

u. S. 
Canada 
U. S. ( Pest ) 

U. S. 
Canada 
Canada 

U. S. 
Canada 
Cana da ( Pest) 
Canada· 
Canada 
U. S. ( Pest) 
U. S. ( Pest) 
Canltel'a ( Pese) 
Canada 

U. S. 
Canada 

U. S. 
Canada 

U. S. 
Canada 

U. S. 
Canada 

U. S: 

U. S. 
Canada 
Canada 
U. S. 

Canada 
U. S. 

Canada 
U. S. 

Canada 
U. S. ( Pest ) 

U. S. 
Canada 

U. S. 
U. S. 
U. S. 
u. S. 
u. S. 
U. S. 

Canada 
U. S. 

Canada 
Canada 

U. S. 

R�ferences 

PETERSON ( 2 6 )  
SOMMERMAN, SAlLER & 
ESSELBAUGH ( 34 )  
STONE & ]AMNBACK ( 37 )  
PETERSON ( 2 7 )  
PETERSON ( 26 ) 
PE TERSO N ( 27 )  
SHEWELL ( 3 1 )  
HOCKING & RICHARDS ( 19 )  
ANDERSON & DEFOLIART ( 1 )  
DAVIES & PETERSON ( 8 )  
PE'I'ERSON ( 2 6 )  
PETERSONI ( 2·8') 
SOMMERMAN ( 3 3 )  
PETERSON ( 2 7 )  
PETERSON ( 26 )  
DAVIES� PETERSON & WOOD (9)  
PETER<SON (27)  
ANDERSON &' DEFOLIART ( 1 )  
DAVIES & SYME ( lO )  
STONE & ]A.i\{NBACK ( 37 )  
HqCKING & RICHARDS ( 19 )  
DAVIES & PETERSON ( 8 )  
PETERSON ( 2 6 )  
STONE & SNODDY ( 3 8 )  
DAVIES, PETERSON l,{ \'V'OOD ( 9 )  
]OBBINS-POMEROY ( 2 1 )  
STONE & ]AMNBACK ( 37 )  
DAVIES, PETERSON & WOOD ( 9 )  
FREDEEN ( 16 )  
STONE & SNODDY ( 3 8 )  
FREDEEN ( 16 )  . 
ANDERSON & DEFOLIART ( 1 )  
DAVIES & PETERSON ( 8 )  
STONE & SNODDY ( 3 8 )  
DAVIES & PETERSON ( 8 )  
STONE & SNODDY ( 3 8 )  
STONE & SNODDY ( 38 )  
HOCKING � RICHARDS (' 19 )' 
]OHANNSEN (22 )  
SmNE & SN

:
ODDY .( 3 8 )  

S'rONE & ]AMNBACK ( 37 )  
STONE & BoREHAM ( 36') 
PETERSON ( 2 6 )  
STONE & SNODDY ( 3 8 )  
DAVIES, PETERSON & WOOD (9) 
STONE & ]AMNBACK ( 3 7 )  
PETERSON & WEST ( 29 )  
TWINN (41 ) 
STONE .& SNODDY ( 38) 

* Prosimu/ium hinipes is now thought to be limited to tlie Eastera Herilisphere artd 
represented in the Western Hemisphere by at least three sibling spe'CÍes, P. fontanum, 
P. fu/vum and P. mixtum. 
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Carate : LEON and WYGODZINSKY (23)  pointed out that in the neo
tropics as early as 1862 Juan León of México believed that the disease called 
"mal de pinto" or "carate" was transmitted by "jejenes" (b1ack fIies) . PEÑA 
CHA VARRIA and SHIPLEY ( 2 5 )  reviewed the disease and presented some epi
demiological evidence that black fIies may transmit the disease caUed carate. 
The primary evidence is that the disease is distinctly more common in the vicinity 
of streams and particularly in areas of high black fIy biting rates. The method 
of transmission of the causative organisin Tre¡JOnema carateum, is still unknown. 

Venezuelan equine encephalitis (VEE) and vesicular stomatitis : Two 
additional di seas e organisms have been recently isolated from · black fIies in 
Colombia. These are the viruses that cause VEE, (TRAPIDO, 39) and vesicular 
stomatitis (H. TRAPIDO, personal communication ) .  The role of black flies in 
transmitting these viruses is yet to be learned. 

NEARCTIC REGION 

Typhotd and péüagra : In the Nearctic Region no disease is known 
to be transmitted to man by black fIies, However, in the 1iterature of the 
early 1900's these insects were accused of transmitting ethio10gic agents causing 
typhoid and pellagra. Some strong evidence for the transmission of pellagra 
by b1ack flies in the U.S. was presented by FORBES ( 1 5 ) .  Of course we now 
know that this prob1em is caused by a vitamin deficiency. 

Equine encephalitÍJ (EE) : Black flies (S. johannsení) were experi
mentally infected with EE when fed on infected birds in 'Wisconsin. A1so 
this virus was iso1ated from a pool of S. merídíonale collectcd from a turkey 
brooder house (ANDERSON and DEFOLIART, 1 ) .  

Black fIy adults vary i n  their choice of vertebrate hosts; for instan ce, 
some species feed most1y on birds. These ornithophilic �pecies may be of con
siderable importance in maintaining a virus such as EE by passing the virus 
from bird to bird. Some species seem to select mammals such as horses and 
cattle, and some are at least reasonably anthropophilic. 

RESUMEN 

De las especies de simúlidos señaladas en el Hemisferio Occidental co
mo picadoras del hombre, 61  corresponden a la Región Neotrópica y 37 a la 
Región Neártica, 

Durante los dos años dédicados a este estudio, cinco especies t:.eotropi
cales picaron al hombre en alguna oportunidad. De acuerdo con un orden de
creciente de antropofi1ia tales especies fueron : Simulium quadtú'ittatum ( 534 
especímenes ) ,  S. metafticum ( 160 especímenes ) ,  S, callidtfm (7 especímenes) ,  
S. haematopotum (4 especímenes) y S. paynei ( 1  espécimen) .  Dado el inte
rés epidemiológico se señala las principales especies de simúlidos incriminadas 
como vectores, especialmente de oncocercosis, en el Hemisferio Occidental. 

En Costa Rica la mayor frecuencia de picadas por parte de los simú
lidos al hombre se encuentra entre los O y 105 1 500 m sobre el nivel del mar. 
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