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In total, 29 species of Lutzomyia and one species of 
Brumptomyia previously have been reported for Nicara-
gua (Table). Our classification follows that of Young and 
Duncan (1994). Fairchild and Hertig (1958) made the first 
report of a sand fly species in Nicaragua by collecting Lut-
zomyia (Lu.) vescifera from one location; however, they did 
not identify the location or collection date. Based on their 
own collections in 1953 and material provided by others, 
Fairchild and Hertig (1959) documented the presence of 
11 additional named species and three unnamed species 
in Nicaragua. One of the unidentified species was later 
determined to be Lutzomyia serrana, while the remaining 
two were described as new species Lutzomyia odax and 
Lutzomyia dasymera (Fairchild & Hertig 1961a). Fairchild  
and Hertig (1961b) described Lutzomyia nicaraguensis 
from specimens collected in the south-central region east 
of Lake Nicaragua and Young (1979) later reduced this 
to a subspecies of Lutzomyia hirsuta. Young (1979) re-
examined the paratype of Lutzomyia barrettoi collected 
by Fairchild and Hertig (1959) and gave subspecific status 
as Lutzomyia barrettoi majuscula based on morphologic 
differences among specimens from Central America and 
those from South America and Trinidad. 

Zeledón and Murillo (1983) reported collecting several 
species, including five new records from extreme south-
central Nicaragua near the border with Costa Rica. Le Pont 
et al. (1987) described the female Lutzomyia zeledoni from 
material collected on the Pacific plain of Nicaragua and re-

ported Lutzomyia longipalpis to be common at many sites 
in the northwest and central regions of the country. 

The literature on Latin American and Caribbean phle-
botomines through 1993 was catalogued by Young and 
Duncan (1994). Based on published reports and their ex-
amination of additional specimens, they concluded that 20 
species and subspecies of Lutzomyia occur in Nicaragua. 
They questioned the report of Lutzomyia geniculata by 
Zeledón and Murillo (1983) because that record was based 
solely on females that are indistinguishable from Lutzo-
myia corossoniensis and Lutzomyia guyanensis. Valle and 
Rivera (1995) collected specimens for 18 months at 16 lo-
cations and documented the presence of three previously 
unrecorded species of Lutzomyia and the first record of 
a Brumptomyia, Brumptomyia galindoi, in Nicaragua. 
Their report of Lutzomyia trapidoi as a new record was 
incorrect; it was previously collected by Zeledón and 
Murillo (1983). Le Pont et al. (1995) described both male 
and female Lutzomyia legerae from specimens collected 
in central Nicaragua. Collantes and Martinez-Ortega 
(1998) collected sand flies at 10 locations in Nicaragua 
during 1995. They found 10 species, including males and 
females of Lu. geniculata and new records for Lutzomyia 
caprina and Lutzomyia camposi. 

We report recent collections from eight localities, 
including the collection of Lutzomyia durani (Vargas & 
Nájera 1952), a new record for Nicaragua.

MATERIALS AND METHODS

Nicaragua is located in the center of the Central 
American Isthmus and is bordered by Honduras to the 
north and Costa Rica to the south. It is bounded by the 
Caribbean Sea to the east and the Pacific Ocean to the 
west. The country consists of three general physiographic 
regions (Figure); the Pacific plains, the central highlands 
and the Atlantic lowland plains (Taylor 1963). 
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Sand flies within the genus Lutzomyia serve as the vectors for all species of the protozoan parasite Leishmania 
in the New World. In this paper, we present a summary of the 29 species of Lutzomyia and one of Brumptomyia 
previously reported for Nicaragua and report results of our recent collections of 565 sand flies at eight localities in 
the country from 2001-2006. Lutzomyia longipalpis was the predominant species collected within the Pacific plains 
region of western Nicaragua, while Lutzomyia cruciata or Lutzomyia barrettoi majuscula were the species most fre-
quently collected in the central highlands and Atlantic plains regions. The collection of Lutzomyia durani (Vargas & 
Nájera) at San Jacinto in July 2001 is a new record for Nicaragua. Leishmaniasis is endemic to Nicaragua and oc-
curs in three forms: cutaneous, mucocutaneous and visceral leishmaniasis. Cutaneous infections are the most preva-
lent type of leishmaniasis in Nicaragua and they occur in two different clinical manifestations, typical cutaneous 
leishmaniasis and atypical cutaneous leishmaniasis, depending on the species of the infecting Leishmania parasite. 
The distribution of sand flies collected during this study in relation to the geographic distribution of clinical forms 
of leishmaniasis in the country is also discussed.
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TABLE 
Checklist of phlebotomine sand flies reported from Nicaragua in accordance with the year of first collection and the reference

Species Year first collected Reference

Lutzomyia aclydifera
(Fairchild & Hertig 1952)

1953 Fairchild and Hertig (1959)

Lutzomyia barrettoi 
(Mangabeira 1942)

1953a Fairchild and Hertig (1959)

Lutzomyia bispinosa 
(Fairchild & Hertig 1951)

1953 Fairchild and Hertig (1959)

Lutzomyia cruciata 
(Coquillett 1907)

1953 Fairchild and Hertig (1959)

Lutzomyia evansi 
(Nuñez-Tovar 1924)

1953 Fairchild and Hertig (1959)

Lutzomyia gomezi 
(Nitzulescu 1931)

1953 Fairchild and Hertig (1959)

Lutzomyia ovallesi 
(Ortiz 1952)

1953 Fairchild and Hertig (1959)

Lutzomyia panamensis 
(Shannon 1926)

1953 Fairchild and Hertig (1959)

Lutzomyia shannoni 
(Dyar 1929)

1953 Fairchild and Hertig (1959)

Lutzomyia trinidadensis 
(Newstead 1922)

1953 Fairchild and Hertig (1959)

Lutzomyia vesicifera 
(Fairchild & Hertig 1947)

1953b Fairchild and Hertig (1959)

Lutzomyia ylephiletor 
(Fairchild & Hertig 1952)

1953 Fairchild and Hertig (1959)

Lutzomyia dasymera 
(Fairchild & Hertig 1961)

1953 Fairchild and Hertig (1961a)

Lutzomyia odax 
(Fairchild & Hertig 1961)

1953 Fairchild and Hertig (1961a)

Lutzomyia serrana 
(Damasceno & Arouck 1949)

1953 Fairchild and Hertig (1961a)

Lutzomyia nicaraguensis 
(Fairchild & Hertig 1961)

1953 Fairchild and Hertig (1961b)

Lutzomyia geniculata 
(Mangabeira 1941)

1977c Zeledón and Murillo (1983)

Lutzomyia olmeca 
(Vargas & Nájera 1959)

1977 Zeledón and Murillo (1983)

Lutzomyia sanquinaria 
(Fairchild & Hertig 1957)

1977 Zeledón and Murillo (1983)

Lutzomyia trapidoi 
(Fairchild & Hertig 1952)

1977 Zeledón and Murillo (1983)

Lutzomyia vespertilionis 
(Fairchild & Hertig 1947)

1977 Zeledón and Murillo (1983)

Lutzomyia legerae 
(Gantier 1995, Hue & Valle 1995, Le Pont 1995)

1986 Le Pont et al. (1995)

Lutzomyia longipalpis 
(Lutz & Neiva 1912)

1987d Le Pont et al. (1987)

Lutzomyia zeledoni 
(Young & Murillo 1984)

1987d Le Pont (1987)
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The Pacific plains region is characterized by mean an-
nual temperatures of 25.5-27.5ºC. It has a mean annual 
rainfall of 1000-1800 mm with distinct wet (June-Novem-
ber) and dry (December-May) seasons. Elevations pre-
dominantly range from sea level to approximately 200 m 
above mean sea level (msl); however, a series of volcanoes 
is located on a roughly north-south line through the centre 
of this region with elevations up to 1600 m above msl. 
The soils of the Pacific plains are sandy or sandy-loam to 

loam, with areas of clay soils scattered throughout (Taylor 
1963, MARENA 2004). This region is the most populous 
and has extensive agricultural usage. The natural vegeta-
tion consists primarily of deciduous forest or deciduous 
shrubs covering less than 25% of the area. We collected at 
one site, San Jacinto, in this region.

San Jacinto (12º35’N, 086º45’W) is located within the 
municipality of Telica in the department of Leon. The el-
evation is approximately 175 m above msl and the area has 
an annual rainfall of 1400-1600 mm. The mean annual tem-
perature is 26.5ºC and the soil is sandy-loam (MARENA 
2004). The habitat is primarily characterized by deciduous 
shrubs with scattered trees. Collections were made in July 
and August 2001, January 2002 and August 2004.

The central highlands have mean annual temperatures 
ranging from 18.5-24.5ºC. This is the driest region in the 
country with a mean annual rainfall of 800-1600 mm  
(Taylor 1963, MARENA 2004). The region also has dis-
tinct wet and dry seasons with the dry season generally 
shorter than that of the Pacific plains, averaging approxi-
mately four months. The region is characterized by the 
Segoviana, Isabelia and Dariense mountain ranges with 
elevations varying from 600-2000 m above msl. The 
soils in the western portion of the region are predomi-
nantly clay-loam, while clay soils dominate the eastern 
two-thirds of the region (MARENA 2004). Land use is 
extremely varied, ranging from areas of extensive agri-
culture usage to relatively undisturbed seasonal evergreen 
rainforest and lower montane tropical forest. We collected 
at five sites in this region.

El Cua (13º20’N, 085º39’W) is located within the mu-
nicipality of Cua-Bocay in the Department of Jinotega. 
This area is mountainous and elevations at the site range 
from 700-800 m above msl. The annual rainfall is 1400-

Species Year first collected Reference

Brumptomyia galindoi 
(Fairchild & Hertig 1947)

1988-1994e Valle and Rivera (1995)

Lutzomyia carpenteri 
(Fairchild & Hertig 1953)

1988-1994e Valle and Rivera (1995)

Lutzomyia cayennensis 
(Floch & Abonnenc 1941)

1988-1994e Valle and Rivera (1995)

Lutzomyia chiapanensis 
(Dampf 1947)

1988-1994e Valle and Rivera (1995)

Lutzomyia camposi 
(Rodriguez 1952)

1995 Collantes and Martinez-Ortega (1998)

Lutzomyia caprina 
(Morales & Osorno 1972, Osorno-Mesa 1972)

1995 Collantes and Martinez-Ortega (1998)

Lutzomyia durani 
(Vargas & Nájera 1952)

2001 New record

a: Young (1979) designated as subspecies Lutzomyia barrettoi majuscula upon re-examination; b: Lu. vesicifera was first re-
ported in Fairchild and Hertig (1958) without a specific year [Fairchild and Hertig (1959) indicated the collection year as 1953]; 
c: only females were collected, no males for identification; d: publication date, no collection date given; e: inclusive dates of 
collections, no specific year given.

Locations of sand fly collection sites, 2001-2006, and the three gener-
al physiographic regions of Nicaragua as described by Taylor (1963). 
msl: mean sea level.

NICARAGUA
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1600 mm and the mean annual temperature is 23.5ºC. 
The soil is clay (MARENA 2004). Collection sites were 
located near the edges of coffee and bean fields and were 
sampled in March 2006.

El Tigre (13º04’N, 085º45’W) is in the municipality 
of El Tuma-La Dalia, Department of Matagalpa. This 
collection site is approximately 450 m above msl. The 
mean annual rainfall is 1200-1400 mm and the mean an-
nual temperature is 24.5ºC (MARENA 2004). The soils 
are predominantly clay and the area consists of small 
farms with scattered trees primarily along hedgerows 
and riverbanks. Collections were made in May 2002.

Los Mangos (13º26’N, 086º35’W) is in the North-
western central highlands near the border with Honduras 
in the municipality of San Lucas, Department of Madriz. 
The collection site is at approximately 980 m above msl. 
The mean annual rainfall is 1000-1200 mm and the mean 
annual temperature is 22.5ºC. The soils are predominate-
ly clay with large rocks scattered throughout (MARENA 
2004). This terrain is very rugged and mountainous and 
the collection sites were located in an area of scattered 
evergreen pines and deciduous oaks with small hillside 
farms. Collections were made in January 2002.

Selva Negra (12º59’N, 085º54’W) is in the Northeast 
area of the municipality and Department of Matagalpa. 
The site is quite mountainous with elevations from 1200-
1600 m above msl. The mean annual rainfall is 1200-
1400 mm and the mean annual temperature is 20.5ºC 
(MARENA 2004). The area is submontane evergreen 
tropical forest with scattered coffee plantations. Collec-
tions were made in May 2002 and May 2003.

The Atlantic lowland plains has a mean annual tem-
perature of 26.5ºC and is the wettest region in Nicaragua 
with annual rainfall of 1800 mm to greater than 4000 mm, 
with areas near the coast receiving the most rain (Taylor 
1963). There are distinct wet and dry seasons, with the 
dry season being relatively short, lasting approximately 
three months from February-April (Taylor 1963). Eleva-
tions throughout the region primarily range from sea 
level to 200 m above msl. However, the very southern 
extreme of the mountain ranges that run through the 
centre of the country extend into the Atlantic lowland 
plains with altitudes in some areas up to 600 m above 
msl. Land use varies considerably with areas of exten-
sive agriculture and 10-15% natural vegetation coverage, 
to areas dominated by dense tropical evergreen forest 
(Taylor 1963, MARENA 2004). This region has seen a 
great amount of timber harvesting and conversion from 
forest to farmland in the last 25 years (MARENA 2004). 
Three sites were sampled in this area.

El Paraisito (11º41’N, 084º24’W) is in the municipal-
ity of Nueva Guinea in the South Atlantic Autonomous 
Region at an elevation of approximately 200 m above 
msl. The mean annual rainfall is 2000-2400 mm and the 
mean annual temperature is 26.5ºC (MARENA 2004). 
The soils are predominately brown clay. Much of the area 
is dotted with cattle ranches and dairy farms with large 
trees scattered along hedgerows and riverbanks. Collec-
tions were made in May and June 2004 and March, May 
and June 2005.

El Balsamo (13º39’N, 084º58’W) and Rosa Grande 
(13º38’N, 085º08”W) are located in the municipality of 
Siuna in the North Atlantic Autonomous Region with the 
elevation at both localities about 300 m above msl. Mean 
annual rainfall at the locations is 1400-1600 mm and the 
mean annual temperature is 25.5ºC. The soils in the area 
are predominately reddish clay. These areas are classi-
fied as subtropical wet forest but have extensive agricul-
tural systems with 25-50% natural vegetation coverage 
(MARENA 2004). Collections were made in May and 
July 2003 and May 2004. 

Sand flies were collected using Model 1012 New 
Standard Miniature Light Traps (John W Hock Co, 
Gainesville, FL, USA) placed in and around residences 
where human cases of leishmaniasis had been reported. 
Specimens were killed by placing the collection contain-
ers in a freezer overnight. Sand flies were removed and 
placed in Petri dishes between two pieces of tissue paper 
for transport and later cleared and identified using the 
guide of Young and Duncan (1994).

RESULTS

Between August 2001-March 2006, a total of 565 
sand flies were collected at the eight localities. Five hun-
dred eighteen were identified to the species level, eight 
to the subgenus level, seven to the group level and 32 
only as Lutzomyia species.

At San Jacinto, 440 sand flies were collected (Table 
I, Supplementary data). Lu. durani previously was col-
lected in Honduras and El Salvador (Rosabal & Trejos 
1964, Navin et al. 1985). Our collections of Lu. durani 
represent a new record for Nicaragua.

Two flies were collected at El Cua in March 2006, 
one male Lutzomyia panamensis and one male Lutzo-
myia cruciata.

A total of 27 flies were captured at El Tigre in May 
of 2002, 20 male and four female Lu. cruciata and three 
male Lu. longipalpis. 

A total of 43 flies were collected at Los Mangos in 
January 2002, 19 male and 23 female Lu. cruciata and 
one female Lu. longipalpis.

Selva Negra produced only four specimens from May 
2002-May 2003, all of which could only be identified as 
females in the genus Lutzomyia.

From May 2004-June 2005, a total of 23 sand flies 
were collected at El Paraisito, only 11 of which could 
be given specific identification (Table II, Supplementary 
data). The single male in the subgenus Helcocyrtomyia 
may have been Lutzomyia sanguinaria, which is known 
to occur in southern Nicaragua, or Lutzomyia hartmanni, 
which would be a new record for Nicaragua, but which 
has been found across the border in Costa Rica (Murillo 
& Zeledón 1985). The single male and four females iden-
tified only as subgenus Nyssomyia may have been Lutzo-
myia ylephiletor, which has been collected previously in 
Nicaragua, or Lutzomyia edentula, which occurs to the 
north in Honduras and the south in Costa Rica (Young 
& Duncan 1994).

At El Balsamo and Rosa Grande a total of 26 sand 
flies were captured during May-July 2003 and May 
2004, only 12 of which were identified to the species 
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level (Table III, Supplementary data). Seven were identi-
fied to the group level, one to the subgenus level and six 
only to Lutzomyia species.

DISCUSSION

The distribution of sand flies in our study corre-
sponds closely with the distribution of cases of human 
leishmaniasis in Nicaragua, of which there are three 
types: mucocutaneous (MCL), visceral (VL) and cutane-
ous (CL) (Missoni et al. 1986, Darce et al. 1991, Belli et 
al. 1994, 1999). MCL and VL are relatively uncommon 
while CL occurs with considerable frequency. CL occurs 
in two clinical presentations; typical CL is characterized 
by open skin lesions and is the predominant form in the 
central highlands and Atlantic lowland plains and atypi-
cal CL is characterized by non-ulcerative lesions and is 
common in the Pacific plains. Parasites isolated from 
cases of typical CL have been reported to be Leishma-
nia braziliensis and Leishmania panamensis and those 
from atypical CL as Leishmania chagasi (Missoni et al. 
1986, Darce et al. 1991, Belli et al. 1994, 1998, 1999). 
In Nicaragua, approximately 2,000-2,500 cases of CL 
are reported annually with approximately 86% of these 
diagnosed as typical CL (MINSA 2003).

Lu. longipalpis and Lutzomyia evansi were the most 
commonly collected species on the Pacific plains. This 
is generally consistent with reports of others (Fairchild & 
Hertig 1959, Zeledón & Murillo 1983, Valle & Rivera 1995) 
and is significant because they are vectors of L. chagasi 
(Lainson et al. 1977, Killick-Kendrick 1999), the etiologic 
agent of VL and atypical CL in the New World. L. cha-
gasi has been isolated from patients with VL and atypical 
CL in Nicaragua. While L. chagasi has not been isolated 
from either sand fly species in Nicaragua, the geographic 
distribution of VL and atypical CL in Nicaragua closely 
corresponds to the distribution of Lu. longipalpis and Lu. 
evansi and suggests they are the most likely vectors of L. 
chagasi in the country. Although the vast majority of Lu. 
longipalpis collected during this study were from the Pa-
cific plains, we did collect three specimens from El Tigre, 
extending its known range into the central highlands.

Lu. evansi, Lutzomyia cayennensis, Lutzomyia 
chiapanensis, Lutzomyia vesicifera, Lutzomyia gomezi, 
Lu. zeledoni and Lu. durani were collected by us only 
in the Pacific plains region. This generally supports the 
results of previous researchers in Nicaragua. Valle and 
Rivera (1995) found Lu. evansi to be the most abundant 
species in the Pacific plains and Fairchild and Hertig 
(1959) only collected that species in the Pacific plains 
region. Lu. cayennensis and all but one Lu. chiapanensis  
were collected by Valle and Rivera (1995) in the Pa-
cific plains. Lu. vesicifera has previously been collected 
in all regions of Nicaragua, but was most common in 
the Pacific plains (Fairchild & Hertig 1959, Zeledón & 
Murillo 1983, Valle & Rivera 1995). Lu. gomezi was also 
collected in low numbers in all regions of the country 
(Fairchild & Hertig 1959, Zeledón & Murillo 1983, Valle 
& Rivera 1995). 

Lu. cruciata also was collected with some success in the 
Pacific plains in contrast to the report of Valle and Rivera 
(1995), who collected over 2,000 Lu. cruciata in the central 

highlands, mostly in the region around Matagalpa and the 
Atlantic plains, but only collected four in the Pacific plains.

In the central highlands and Atlantic lowland plains 
where typical CL is the predominant form of leishmania-
sis (Missoni et al. 1986, Belli et al. 1999), the most com-
monly collected species were Lu. cruciata and Lu. barret-
toi majuscula. Although Lu. cruciata has not been shown 
to be a vector of Leishmania in Nicaragua, it is anthropo-
philic and has been associated with areas of typical CL 
in other areas of the New World. Lu. cruciata has been 
found to be naturally infected with leishmanial parasites 
(Young & Duncan 1994, Rebollar-Téllez et al. 1996a, b) 
and is capable of transmitting Leishmania mexicana un-
der experimental conditions (Williams 1966). 

In our study, Lu. barrettoi majuscula, Lutzomyia 
shannoni and Lu. panamensis were only collected in the 
central highlands or Atlantic plains. Fairchild and Hertig 
(1959) collected Lu. barrettoi near Managua in the Pa-
cific plains and Valle and Rivera (1995) collected it only 
in the central highlands and the northern areas of the 
Atlantic plains. We collected this species in El Paraisito, 
extending the known range into the southern Atlantic 
plains. Although we collected Lu. shannoni only at El 
Balsamo, it has previously been found in all regions of 
the country (Fairchild & Hertig 1959, Zeledón & Murillo 
1983, Valle & Rivera 1995).

We collected Lu. panamensis from El Cua in the cen-
tral highlands and El Balsamo and Rosa Grande in the 
northern region of the Atlantic lowlands. Previous stud-
ies identified its range throughout most of the central 
highlands and Atlantic lowland plains, but not the Pacific 
plains (Fairchild & Hertig 1959, Zeledón & Murillo 1983, 
Valle & Rivera 1995). This species is a suspected vector 
of L. mexicana, L. braziliensis and L. panamensis, the 
etiologic agents of typical CL (Christensen et al. 1983, 
Killick-Kendrick 1999) and its distribution corresponds 
with the known distribution of typical CL in Nicaragua.
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TABLE I
Sand flies collected at San Jacinto, Nicaragua, 2001-2004

July
2001

August
2001

January
2002

August
2004 Total

♂/♀ ♂/♀ ♂/♀ ♂/♀ ♂/♀

Lutzomyia cayennensis 1/- -/- -/- -/- 1/0
Lutzomyia chiapanensis 5/14 2/5 -/- -/- 7/19
Lutzomyia cruciata -/- -/9 3/2 -/- 3/11
Lutzomyia durani 1/2 -/- -/- -/- 1 /2
Lutzomyia evansi 38/8 11/8 13/17 -/- 62/33
Lutzomyia gomezi 1/- -/- 1/1 -/- 2/1
Lutzomyia longipalpis 60/27 42/12 109/22 -/- 211/61
Lutzomyia vesicifera -/6 -/1 -/- -/- 0/7
Lutzomyia zeledoni -/- -/- -/2 -/- 0/2
Lutzomyia spp 2/11 -/3 -/- 1/- 3/14
Total 108/68 55/38 126/44 1/0 290/150

TABLE II
Sand flies collected at El Paraisito, Nicaragua, 2004-2005

May
2004

June
2004

March
2005

May
2005

June
2005 Total

♂/♀ ♂/♀ ♂/♀ ♂/♀ ♂/♀ ♂/♀

Lutzomyia barrettoi majuscula 1/2 -/1 2/1 -/3 1/- 4/7
Subgenus Helcocyrtomyia -/- 1/- -/- -/- -/- 1/0
Subgenus Nyssomyia -/1 1/3 -/- -/- -/- 1/4
Subgenus Psathyromyia -/- -/- -/- -/1 -/- 0/1
Lutzomyia spp -/1 -/- 2/1 -/1 -/- 2/3
Total 1/4 2/4 4/2 -/5 1/0 8/15

TABLE III
Sand flies collected at El Balsamo and Rosa Grande, Nicaragua, 2003-2004

May
2003

July
2003

May
2004 Total

♂/♀ ♂/♀ ♂/♀ ♂/♀

Lutzomyia cruciata 4/1 -/1 -/2 4/4
Lutzomyia panamensis -/- 2/1 -/1 2/1
Lutzomyia shannoni -/- 1/- -/- 1/0
Group Cruciata -/6 -/- -/- 0/6
Group Vespertilionsis -/- -/1 -/- 0/1
Subgenus Psychodopygus -/- -/1 -/- 0/1
Lutzomyia spp -/1 2/3 -/- 2/4
Total 4/8 2/5 0/3 9/17


