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This article includes the records and distribution of Phlebotomine sand flies (Psychodidae, Diptera) in the New

World based on the specimen collections housed in 2 repositories, the US National Museum of Natural History

and the Museum of Entomology, Florida State Collection of Arthropods. Approximately 128 species have pri-
mary types housed in the 2 repositories, including holotypes (47 species, 3 subspecies), “types” (7 species), al-
lotypes (52 species, 6 subspecies), lectotypes (4 species), paratypes (93 species, 10 subspecies), and neoallotype

(1 species), mounted on slides, with a total of 1,107 type slides. For species diversity, collection data from 24

countries in the sand fly database were analyzed according to the number of species present, specimen records,
decade of collections, and countries where collections were conducted.

Phlebotomine sand flies (Subfamily Phlebotominae,
Family Psychodidae, Order Diptera) are of major health
importance because they are capable of transmitting
pathogens, including protozoans (Leishmania), bacteria
(Bartonella), and viruses (Phleboviruses, sand fly fe-
ver).! Like mosquitoes, only female sand flies, particu-
larly species of Phlebotomus and Lutzomyia, suck blood,
including humans. Species of Sergentomyia species
primarily feed on reptiles, and rarely bite man.? Of ap-
proximately 900 sand fly species, only about 70 species
are capable of transmitting protozoan Leishmania para-
sites that cause visceral leishmaniasis (kala-azar) and
various forms of cutaneous leishmaniasis (oriental sore,
espundia, etc) in man.** A few sand fly species have
been associated with Phlebovirus and other viruses,*¢
and only one, Lutzomyia verrucarum (Townsend) sensu
lato, can transmit the bacterium Bartonella bacillifor-
mis (Strong, Tyzzer, Brues, Sellards and Gastiaburu)
causing bartonellosis (Oroya fever, Carrion’s disease)
in the Andean Region of South America.”® Ready? re-
viewed the biology of Phlebotomine sand flies as vectors
of disease agents, including the transmission cycles of
human leishmaniasis both in the Old and New Worlds,
mostly in rural communities. Additional Phlebotomine
reviews also focused on sand fly biology,'® and emphasis
on leishmaniasis control."

Leishmaniasis has a great impact on military opera-
tions, particularly those of the United States.”” Since
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World War II, more than 1,000 US service personnel
were infected with cutaneous leishmaniasis.® In Af-
ghanistan (Operation Enduring Freedom, OEF) and
Iraq (Operation Iraqi Freedom, OIF), more US soldiers
have been exposed to significant leishmaniasis risk than
any time since World War II. During the disease sur-
veillance period from 2001-2006, there were 1,287 inci-
dent diagnoses/reports of leishmaniasis, both cutaneous
(1,283 cases) and visceral (4 cases) forms, among OEF/
OIF deployers.”® Furthermore, in an effort to establish
the Leishmaniasis Control Program (LCP) during OIF,
US military entomologists conducted comprehensive
phlebotomine sand fly surveillance at Tallil Air Base
(TAB), Iraq from April 2003-November 2004. They de-
termined the biology and temporal distribution of sand
flies at TAB, and noted the impact of sand fly vectors on
military operations, including the leishmanial threat to
deployed troops in [raq.1-16

The phlebotomine sand flies are found between 50°N
and 40°S, with the majority distributed in the tropics
and subtropics, and none reported on Pacific Islands or
in New Zealand. In the Old World, the anthropophilic
Phlebotomus sand flies (and principally Leishmaniasis
transmission) are confined in the subtropics (particu-
larly in dry, semiarid areas), with a few human biting
species in Africa south of the Sahara and none in South-
east Asia (although Phlebotomus species are found). In
the New World (Nearctic and Neotropical Regions), the
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Yr Typespecimens
¢ Other spacimens

Figure 1. Phlebotomine sand fly collection sites on the New World, based on specimens deposited in the USNMNH
and MEFSCA,

transmission of leishmaniasis is mainly in the tropics geographical distribution, past and present taxonomic
(particularly in the forests and savanna areas) of South arrangement and related information. The species oc-
America.’ currence and diversity of these sand flies, according to

the number of collections for each country over certain
In this article, we examine the types and related speci- periods, were analyzed and reported. Other collection or
mens of New World Phlebotomine sand flies housed in  occurrence data of sand fly specimens (including non-
the US National Museum of Natural History (USNMNH), types, from the Nearctic and Neotropical Regions) from
and those borrowed from the Museum of Entomology, the 2 repositories (USNMNH and MEFSCA) were also
Florida State Collection of Arthropods (MEFSCA). We examined and recorded, and will be posted later to the
record the collection data of sand flies, including their Walter Reed Biosystematics Unit (WRBU)/VectorMap
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website (www.vectormap.org).!” They may be helpful in
developing world sand fly taxonomic catalogs, and in
creating sand fly vector risk maps and prediction dis-
tribution models for WRBU/VectorMap. In addition to
increasing the knowledge of sand fly distribution, the
collection holdings in these repositories, particularly the
primary types, will assist future phlebotomine research-
ers in their taxonomic and related studies.

MATERIALS AND METHODS
Species Types and Related Specimens

New World Phlebotomine sand fly specimens used in
this study are either housed in the USNMNH reposi-
tory in Suitland, MD, or were borrowed from the MEF-
SCA in Gainesville, FL. The slide mounted specimens
(about 10,000 slides in more than 300 slide boxes) were
examined and their collection data were recorded. All
collection data from both repositories were entered into
the USNMNH/MEFSCA database. They were pro-
cessed and used for analyses in this article. The prima-
ry types (holotypes, allotypes, neoallotype, paratypes,
metatypes) of sand flies were examined for collection
records and related information.

Other sand fly slides (more than 3,000 slides, mainly
from Afrotropical and Palearctic Regions) housed in 5
other repositories were also examined and their collec-
tion or occurrence data were also recorded in separate
databases. Those sand fly repositories included Institut

a measurement of uncertainty was calculated for each
point. This measurement is defined as the radius of a
circle surrounding the coordinate anchor, indicating that
the collection site is within this circle. The uncertainty
measurement takes into consideration errors involving
the extent of the named place, the geographic datum,
map scale, and imprecision of collectors’ location de-
scriptions. All information including the verbatim lo-
cality description, gazetteer results and geo-referencing
calculations were recorded and will be available for user
review via VectorMap."” The sand fly data from our
database (USNMNH and MEFSCA) were sorted and
ranked according to: (@) number of species per coun-
try, (b) number of collection records per species, and (¢)
number of records by decade of collections.

RESULTS
Species Types

The list of New World Phlebotomine species with type
specimens housed in the USNMNH and MEFSCA is
shown in Table 1, using the new taxonomic arrange-
ments.”** The number of slides for each type and spe-
cies and the country of type origin are also included in
Table 1 at the end of this article. A comparison of the
new?** and old* generic and subgeneric classifications
of types at both repositories is shown in Table 2 at the
end of this article. About 139 species have primary types
housed in those 2 repositories, including holotypes (49
species, 3 subspecies), “types” (8 species) , allotypes (51

de Reserche pour le Developpement, Mont-
pellier, France; Institut Pasteur, Paris, France;
Museum National d’Historie Naturelle, Paris,
France; and Royal Museum for Central Af-
rica, Tervuren, Belgium. However, data from
the above 5 repositories were not included in
this article, but may be processed for another
report.

Number of Species

Species Diversity | i
; : 3

The number of sand fly species according to u .

: ; M4
each country in the New World was compiled
: e . B 57
in MS Excel and maps were constructed in 890
ArcMap 10.1 (ESRI, Redlands, CA). Geo-
references for individual specimens were it
determined and uncertainty calculated using 15
the point-radius method.'®*° Label data from M 16-19
each specimen was recorded verbatim and M 20-44
entered into an Excel spreadsheet. These text W 45-167

descriptions were then assigned coordinates
using a web-based gazetteer.*® For named

places, the geographic center of the locality
was used as the latitude and longitude an-
chor. Once the coordinates were established,

Figure 2. Map of the New Word showing the number of New World Phle-
botomine sand fly species in the USNMNH and MEFSCA sand fly database
according to country of collection.

July - September 2015 35



RECORDS AND DISTRIBUTION OF NEW WORLD PHLEBOTOMINE SAND FLIES (PSYCHODIDAE, DIPTERA),
WITH SPECIAL EMPHASIS ON PRIMARY TYPES AND SPECIES DIVERSITY

species, 6 subspecies), paratypes (93 species, 10 subspe-
cies), lectotypes (4 species), neoallotype (1 species), and
metatype (1 species), mounted on slides, with a total of
1,113 type slides. The number of paratypes (103) ranged
from 1 to 53/species or subspecies, with a total of 917.
Those specimens on slides labeled “Type” could be con-
sidered as holotypes, but proper designations should be
done later. Attempts to check for any additional primary
types housed in the MEFSCA are still ongoing, and they
will be listed in separate reports, if any types are found
later. Species, without type specimens, will be posted
later on the VectorMap website."”

Species Diversity

The total number of specimen slides considered in this
database numbered 2,743. Depending on the amount of
location detail, georeference uncertainty ranged from
highest (country only information recorded) through
to lowest (country, province and village information re-
corded), with an average of 234,678 m (n=2,573). Twen-
ty-four countries of the New World were represented
in our database of species collection record. The maps
showing the collections sites in the New World coun-
tries, based on the specimens housed in the USNMNH
and MEFSCA, are presented in Figures 1 and 2. They
include (from smallest to largest number of species
occurring in the collection database): Belize=Cuba=
Haiti=Jamaica=Puerto Rico (2 species) <Domini-
can Republic=El Salvador (3) <French Guyana=Para-
guay(4) <Nicaragua=Argentina=Honduras=Venezuela
(5) <Mexico (10) <Bolivia=United States (12) <Guate-
mala (15) <Ecuador=Trinidad and Tobago (17)<Costa
Rica (19) <Peru (22) <Colombia (44) <Panama (77) <

Brazil (167). These New World countries, with the top 4
countries (Brazil, Panama, Colombia, Peru) in the ranks

according to the number of sand fly species present in

the USNMNH/MEFSCA database, are shown in Figure

3. When the sand fly collection data were further ana-
lyzed according to the number of records present in the

database, Psychodopygus geniculatus (Mangabeira) was

the dominant species, followed by Nyssomyia ylephi-
letor (Fairchild and Hertig) and Lutzomyia panamensis

(Shannon) (Figure 4). The number of New World sand

fly records in the database according to the decade of col-
lections is shown in Figure 5. Most collections were done

during the 1950s followed by the 1970s then the 1940s.
The earliest collection was done during 1906 and no col-
lections in the database occurred beyond 1986. Based on

the number of sand fly species in the database according
to the country of collections, Brazil has the greatest num-
ber of species (167), followed by Panama (77), Colombia

(44), and Peru (22) (Figure 3). Mapping species numbers

by countries reveals that the greatest diversity appears to

occur around equatorial regions (Figures 1 and 2). When

the primary types were considered, according to the

country of occurrence, Panama has the greatest number
of primary types (21 species with holotypes), followed

by Brazil (19 spp) and Colombia (7 spp) (Table 1).

COMMENT

The Phlebotomine sand fly collections, including prima-
ry types and voucher specimens, are essential for vec-
tor identifications, surveillance, and control efforts. The
USNMNH and MEFSCA have voucher specimens of
7 (of 8) major species incriminated as vectors® of vari-
ous Leishmania species involved in the transmission of

180 human leishmaniasis in the New World.
i ® Brazi (167) Twenty of 27 suspected vector species® of
160 - Leishmania in the New World have types
and/or voucher specimens deposited in
140 - the 2 repositories. For example, the holo-
8 120 4 types or “types” of the suspected vectors,
8 namely Nyssomyia anduzei (Rozeboom),
& 100 - Psychodopygus panamensis (Shannon),
g 80 ° Pa 7 and Lutzomyia diabolica (Hall), are found
2 nama (77) in the USNMNH. Considering the distri-
3 60 bution records (mostly from 1940 to 1970)
A ® Colombia (44) at our database (USNMNH/MEFSCA),
40 there is an urgent need for additional col-
20 @088 Peru2) lections of New World sand flies to obtain
coot0e®®® fresh voucher specimens for both molecu-
oteanapeesSy - - - v | lar and morphological studies, and for safe
0 5 10 15 20 25 30( deposits in the USNMNH, MEFSCA, or
Country Rank local Neotropical country repositories.

Figure 3. New World countries lrJasnr:l(ISI(l{l acgz:’dmg th Ctxi;l:énf?e‘rj :tfa F;t;f:c;;gm{ge

iag:u?\{r?gse gensdpr:ﬁfne;;rl T)ft I;gecles) in the database are iden{iﬁed. $eop Specimen collections from USNMNH
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Concernmg species dtversny, a latltudma] blodwersny
gradlent was observed for mosquitoes, with species rich-
ness increasing toward the equator.*® For mosquitoes, the
total number of species increases with geographic area,
according to a linear log-log relationship. and island
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countries are more species-rich and have a higher num-
ber of endemic species than do mainland countries. With
17 sand fly taxa in the USNMNH/MEFSCA sand fly da-
tabase, Trinidad-Tobago is the most species-rich. Foley et
al? also found that this country is species-rich for mos-
quitoes, even in comparison with other island nations.
As in mosquitoes, there appears to be little relationship
(ie, no shared species) between the sand fly fauna in the
database for Trinidad-Tobago and Venezuela (the clos-
est continental area), despite these countries having been
joined during the Pleistocene.?” Separating the effects of
sampling effort, taxonomic output and species richness
may be difficult, as a species-rich or endemic area will
initially result in higher numbers of new species per sam-
pling effort, and may attract the greatest sampling effort.
According to Foley et al,?® Brazil, Panama, French Gui-
ana, and Costa Rica had the highest number of mosquito
species, including endemic species. With the exception
of French Guiana, this pattern is also seen for sand flies
from the USNMNH/MEFSCA database. The list of New
World countries with above average species-level mos-
quito taxonomic output (type locations, taxonomic pub-
lications) included El Salvador, Venezuela, Brazil, Ec-
vador, Guatemala, Costa Rica, Panama, French Guiana,
Belize, and Trinidad-Tobago, while Haiti and Uruguay
were below average.?® The numbers of sand fly species in
the USNMNH/MEFSCA database from Haiti and Uru-
guay were also low, possibly reflecting a similar lack of
taxonomic output. A number of assumptions and limita-
tions are inherent in the present study. For example, Hij-
mans et al*® identified 4 types of bias that could apply in
the present case, namely species bias (eg, oversampling
species of sand flies due to greater abundance); species-
area bias (eg, oversampling island endemics compared
with mainland species); hotspot bias (eg, oversampling
areas where previous studies indicated a high species
richness); and infrastructure bias (eg, oversampling near
roads and towns).

Recently, about 12,000 slides of Phlebotomine sand
flies were donated by retired COL Philip Lawyer to the
USNMNH for safekeeping. These slides were tempo-
rarily mounted using Hoyer’s medium, and should be
remounted permanently. Their locality data from slide
labels and collection sheets will be retrieved and record-
ed. Additional collection data from other regions of the
world (including Old World countries) will be loaded
into VectorMap to enable further analysis of species di-
versity, and to create sand fly vector distribution models
that will be useful for leishmaniasis risk assessments.
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RECORDS AND DISTRIBUTION, QF:NEW WQRKLD; PHLEBQTOMINE.SAND FLIES (PSYCHODIDAE, DIPTERA),
WITH SPECIAL EMPHASIS ON PRIMARY TYPES AND SPECIES DIVERSITY

try of type origini (continued: Ahrough!18;4C,:10);-;

Tablé 1Al Types:ofiNew World:sand-fliés (Pmebotomlnae Psﬁchodidae) deposttéd inl the. USNMNH/and: MEFSCA, ‘ncludlng ‘couh

1 Ll L cuilibags st idd L ieah )
Ll enn e ol otonsiitneh) o a0t Bpedies ot m.':iun 16 e Lot Regository Typeé¥i i1 7:Colntry of Type
sonobt b pesngnd U bagusft ot oitsads TE-CETE Y\ (NosofSlides) i | s Odgint
Bichromomyla olmeca atmeéa{Vargss and Najera 1959) . oL |E PQ).. . .. Bragh
Bichromomyia olmeca bicolor (Fairchild arid Thecdon 1971)! it b [FHAT P(44), et ', Panama__
Bichromomyia oimeca,naclva (Youngand Arias 1982}, ;- | ¢ riesrae ol FLA P(4) Uz PAO), . Brazil, ,
Brumptgmyia galindoi (Fajrehild and, Herig1947) r . ) 3 F:H Panama
Brymptomyia hamata (Egirghild:and Hertig 1947) 1 1., ... CrrrE ’.“'"F‘H APIE T T Pakiama.
Brumptomyia leapaldoi (Radriguez 1953), /. 1oy ligis s LTy T T - Banama:
Dampfomyia (Coromyla)steatopyga (Fairchild and Hemg 1958) . g7 e vse ol a6 B UsB() o d L 4V (Mexico ~
Dampfomyia (Coromyla) vesititera (FaFHHd and Herlg 1047) A0 T0UE 75 5] Fi HEAP@) I BR):f i1 Panama
Dampfomyia (Caroiyia) véspertilionis {Fairchild an HHe?t'fglM?) F:H,A P(24) - .|.-\. GV Pariama’
Dampfomyia (Coromyia) viriosa (Fairchild ang Herlig 1958) ' et de o i JEPARUPM). o f -, CostaRica
Dampfomyia (Coromyia) zeledoni Young and Muriilo 1984 N e ...i..1.: Costa Rica

Dampfomyla (Dampforiiyia) anthophofa'(Addis 1945) <ot 30 ,

Lngnean daufl

v:Pa). . o

Sl United.States

Dampforiyla (Dampfomyid) fodabalt(Fairchlidiand Hertig 1956)

Voo e

!‘E‘L.jiP(z,))" My piin

gt F}anamé.

sibeia 4 e 4o 8l |1

Damplfomyia (fricértae Sedis) caminol (Young and'Duricen 1994) it s [ FTHAP) -t Godin . Mexicor
Evandromyia (Aldamyia) sgriceai(Floch.and Abonnenc1944) 7 U:H Che)-Tia (1)iBraZih ¢
Evandromyia:(Aldemyia) williamsi (Damiascéno;:Causey .and Arouck 1945) ., L. jUH, Lu  Brazit = .
Evandromyia (Evandrortijia) begonde (Qrtizand Torres 1975) T N TN ‘,’ - B‘ré‘zn —
Evandromyia, (Evandromyia),inpal (Young and Arias 1977) ., - o o [FPAY) _'.{. ' Brazil
Evandromyia (Evandromyia), wusonILQamascenp a,nd Causey 1945) e A4 y !-I Loteds oo oo, Bragl
Hertigla.hertigiFairchild 1948 .. ... .41 .oosirolly. in.of .5 Costa Rica
Lutzomyia (Helcocyrtomyia);botella {Fairchitd and‘Henig 1961) ) F H P(6) . , Panama
Lutzomyla (Helcocyrtomyla) cirrita Young and Porter1974 —— - BRI 3% P(Sj RN RE "beoh\bla 2
Lutzomyia {Helcocyrtomyia) hartmanni (Fairchild and Hertig 1957) 4, T 'r»‘ Hopam ™ “Paﬁama
Lutzomyla (Helcocyrtomyia) imperatrix (Alexander 1944) . ., oTT TS [U:'H ' AL G T
Li:béfriyia (He!cocy;tgmy!a) npguchﬂ (Shan“gngl x A Ut 7
Lutzomyia (Helcocyrtomyia) peruensis. (Shannon, 1929) o ‘,‘l:} LT " Peru
Luzzomyta‘(Helc.onyﬁquia)pescel,(Hem§1943),;_&.n ooy R (R s A iR
Lutzomyia (Hejcacyrtomyia) strictivilla Xoung 1979 .. v, oii ST T E A PIB) | vEE Colombla
Lutzomyia (Helcocyrtomyia) tortura Young and Rogers 1984 F:A L P Eenador-
Lutzomyia' (!ncer?aré—s'ed!sf)taﬁybﬁslk?ouﬁg“éﬁdPe’rk'ifls‘lgra“ i sibesinion o JEFS )i O i 1 United States

Liizorhyid (Lutzomyla) battistinii’ (Hé‘rﬂg 1978)) LA

r,rsemrs:wa;'i:- AN LIPRY v, 1 s a0t (PRI
Llizomisia (LLfzothyla] HoRyT (FIGch and ABohnenc, 1950? R Voo, o B AGRIG) e 2 Panama:.
Liftzomyia'(Tritholateralls) cafvalhiol (Damasceno, Calsey amf Riouck 1945) UH 7o b7 oalrihon” Bragit-
Lutzbryla (Tricholateralis) eruciata (Coquiltett- 1807) i 5.1 i L T e |y 1 Guatemala
Lutzbmyia (Tricholateralis)diabofica (Hall:1936)1 1 ¢ ciiz ] [5e5) crapgte gt UYL ....c:Unjted States
Lutzomyia (Tricholateralis) falcata Youhg, Mo:alewnd Ferto 1994 R BRI ., - Brazil
Lutzomyia’(Trichofateralis) matinkeilel Yodng 1979 11 1. (i - FiAP3) > ...+, Colombia
Martinsmyia gasparviannail Martins, Godoy and Silva 1962 HaX [F:PQ) . Brazil | .
Martinsmyia waitonl Arias, Freitas and Bacrett 1984, ./ ;. ST TR PREPE LT Brazil .
Micropygermyja (Coqulliettimyla) apache, (Young and Perkins.1984) re e UEAPR) T United States
Micropygomyia (Coquillettimyia) stewarti (Mangabeira and Galindo 1944) ~~ FH; U P(1) " “Unfted States
Micropygomyla (Gogulilettimyia) vexator. (Coguillgtt 1907) . .1;.-,. | Qi g ol gER T s s T United-Stiates
Micropygomyia (Micropygomyia) cayennensis cayennensis (Floch and Abonnenc¢ 1941f-" - [FEPB) -/ |- ¢ Guatémala

Micropygomyia (Micropygomyla) cayennensis hispaniolae (Fairchild and Trapjdo 1950):..;.

2 UE P2). ., 1370000

B

chs

. Dominican Republic:

H=holotype (1 specimen) A=allotype (1 specimen)

F=MEFSCA P=paratype (1 or more specimens)
N=neoallotype (1 specimen) T=Type (1 specimen)
U=USNMNH

tBased on types and repositories, as listed In adjacent column.

Micropygomyia (Micropygomyla) cayennensis jamaicensls (Fairchild and Trapido 1950) .| , , | F: H: A, BE) -, o0t lamalea))
Micropygomyla (Micropygomyla) cayennensis maciasi (Fairchild and Hertlgf;m)l, Lo LR(PL) Us (Pl),‘ Sideh i/ Mexico .
*Key to Repository Type: R R S T e Y SRULTY!
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try of type origin (continued).

Table 1B. Types of New World sand flies {Phiebotominae, Psychodidae) deposited in the USNMNH and MEFSCA, including coun-

(Fairchild and Hertig 1948)

Species Repository Type* Country of Type
(No. of Slides) Origint
Micropygomyia (Micropygomyia) cayennensis puertoriciensis F: A, P(5); U: P(1) Puerto Rico

Micropygomyia (Micropygomyia) cayennensis viequesensis F: H, A, P(4); Puerto Rico: H, A, P(4);
(Fairchild and Hertig 1948) U: P(2) Panama: P(2)
Micropygomyia (Micropygomyia) cubensis (Fairchild and Trapido 1950) F:UH,P/(\.I;’(S): Cuba
Micropygomyia (Micropygomyia) duppyorum (Fairchild and Trapido 1950) F: A, P(6); U: P(2) Jamaica
Micropygomyia (Micropygomyia) hispaniolae (Fairchild and Trapido 1950) F: A, P(8) Dominicalt-l' R;gp;g;c: A, P(5);
aiti:
Micropygomyia (Micropygomyia) pitosa (Damasceno and Causey 1944) U:H Brazil
Micropygomyia (Micropygomyia) xerophila (Young, Brener, and Wargo 1983) F: A, P(10); U: P(1) United States
Micropygomyia (Sauromyia) atroclavata (Knab 1913) U: P(1) Trinidad and Tobago
Micropygomyia (Sauromyia) ferreirana U:H Brazil
{(Barretto, Martins, and Pellegrino 1956)
Micropygomyia (Sauromyia) quechua {(Martins, Llanos, and Silva 1975) F. A, P(1) Peru
Micropygomyia (Sauromyia) quinquefer (Dyar 1929) UTA Argentina
Migonemyia (Blancasmyia) cerqueirai (Causey and Damasceno 1945) U:H Brazil
ﬂggnemyta {Blancasmyia) gorbitzi (Blancas 1959) F: A, P(S50) Panama
Nyssomyia anduzel (Rozeboom 1942) U H Venezuela
Nyssomyla trapidoi (Fairchild and Hertig 1952) F:UH,P?,Z;’(ZQ); Panama
Nyssomyia ylephiletor (Fairchild and Hertig 1952) F: H, P(36) Panama
Nyssomyla yulili Young & Porter 1972 U: H, A; F: P{20) Colombia
| Oligodontomyia oligodonta (Young, Pérez, and Romero 1985) F: A, P(9) Peru
Pintomyla (Pifanomyia) andina Osorno, Osorno-Mesa, and Moraies 1972 U: P(1) Colombia
Pintomyia (Pifanomyia) boliviana (Velasco and Trapido 1974) U:H Bolivia

Pintomyia (Pintomyla) christenseni Young and Duncan 1994

F:H, A, P(34)

Panama: H, A, P(20);
Colombia: P(12); Brazil (P2)

Pintomyia (Pifanomyia) christophei (Fairchild and Trapido 1950) F:H, A, P(3) Dominican Republic
Pintomyia (Pifanomyia) gruta Ryan 1986 F. P(1) Brazil
Pintomyia (Pifanomyia) moralesi Young 1979 F: P{4) Colombia
Pintomyia (Pifanomyia) cdax (Fairchild and Hertig 1961) F. A, P(17) Panama
Pintomyia (Pifanomyia) oresbia (Fairchild and Hertig 1961) F: A, P(2) Panama
Pintomyia (Pifanomyia) orestes (Fairchild and Trapido 1950) F: H, P(1) Cuba
Pintomyla (Pifanomyia) pia (Fairchild and Hertig 1961) F: H, A, P(10) Panama
Pintomyia (Pifanomyia) torvida Young, Morales, and Ferro 1994 F: A, P(1) Colombia
Pintomyia (Pifanomyia) youngi Feliciangeli and Murillo 1985 F. P(2) Venezuela
Pressatia campos! (Rodriguez 1952) F: A, P(31) Panama
Pressatla dysponeta (Fairchild and Hertig 1952) F: A, P(53) Panama
Pressatia trispinosa (Mangabeira 1942) F:H, A, P(7) Colombia
Psathyromyla (Incertae sedis) ignacioi (Young 1972) F: P(1) Venezuela
Psathyromyia (Forattiniella) barrettoi barrettoi (Mangabeira 1942) U: P(1) Panama

Psathyromyia (Forattiniella) barrettol majuscula (Young 1979)

F: A, P(15); U: P(2)

Panama: A, P(11); Colombia: P(3);
Costa Rica: P(1); Ecuador (P=1);
Nicaragua: P(1)

Psathyromyia (Forattiniella) carpenteri (Fairchild and Hertig 1953) F: H, A, P(36) Panama
Psathyromyia (Forattiniella) runoides (Fairchild and Hertig 1953) F: H, A, P(28) Panama
Psathyromyia (Forattiniella) texana (Dampf 1938) uT United States

*Key to Repository Type:
H=hototype (1 specimen) A=allotype (1 specimen)
FeMEFSCA P=paratype (1 or more specimens)
N=neoallotype (1 specimen) T=Type (1 specimen)
U=USNMNH

tBased on types and repositories, as fisted in adjacent column,
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RECORDS AND DISTRIBUTION OF NEW WORLD PHLEBOTOMINE SAND FLIES (PSYCHODIDAE, DIPTERA),
WITH SPECIAL EMPHASIS ON PRIMARY TYPES AND SPECIES DIVERSITY

try of type origin (continued).

Table 1C. Types of New World sand flies (Phlebotominae, Psychodidae) deposited in the USNMNH and MEFSCA, including coun-

Specles Repository Type* Country of Type
(No. of Slides) Orlgint
Psathyromyia (Psathyromyia) campbelli (Damasceno, Causey, and Arouck 1945) |U: H Brazil
Psathyromyia (Psathyromyia) cratifer (Fairchild and Hertig 1961) F:H, P(1) Mexico
Psathyromyia (Psathyromyia) dasymera (Fairchild and Hertig 1961) F: H, A, P(45) Panama: H, A, P(42); Mexico: P(1);
Nicaragua: P(2)
Psathyromyia (Psathyromyia) guatemalensis Porter and Young 1986 F: A, P(1) Guatemala
Psathyromyia (Psathyromyia) shannoni (Dyar 1929) U: L, P(1); F: P(2) Argentina: H; Pa(ri\,alr)na: L. P(2);
Peru
Psathyromyia (Psathyromyia) soccula (Fairchild and Hertig 1961) F: P(2) Panama
Psathyromyia (Psathyromyia) souzacastroi (Damasceno and Causey 1944) U:H Brazil
Psathyromyia (Psathyromyia) undulata (Fairchild and Hertig 1950) U: P(1) Guatemala
Psathyromyia (Psathyromyia) volcanensis (Fairchild and Hertig 1950) F:N, P(3) Panama
Psathyromyia (Xiphomyia) aclydifera (Fairchild and Hertig 1952) F:A Panama
Psychodopygus amazonensis (Root 1934) U: (L); F: P(1) Peru: L; French Guyana: P(1)
Psychodopygus ayrozai (Barretto and Coutinho 1940) F: P(2) Panama
Psychodopygus bispinosus (Fairchild and Hertig 1951) F:H, A, P(4) Panama
Psychodopygus carrerai carrerai (Barretto 1946) F: P(1) Panama
Psychodopygus carrerai thufa (Young 1979) F: A, P(27) Panama: A, P(17); Colombia: P(10)
Psychodopygus davisi (Root 1934) U: P(1) Brazil
Psychodopygus fairchildi Barretto 1966 F: HA, P(4) Colombia
Psychocdopygus fairtigi (Martins 1970) F: H, P(1) Colombia
Psychodopygus nocticolus (Young 1973) F: A, P(7) Colombia
Psychodopygus panamensis (Shannon 1926) UT Panama
Psychedopygus recurvus (Young 1973) F: A, P(12) Colombia
Sciopemyla nematoducta Young and Arias 1984 F: A, P(23); U: P(8) Brazil
Sciopemyia pennyi Arias and Freitas 1981 F: P(2); U: P{1) Brazil
Sciopemyia preclara Young and Arias 1984 F. P{1) Peru
Sciopemyla servulolimal (Damasceno and Causey 1945) U:H Brazil
Sciopemyia sordeflii (Shannon and Del Ponte 1927) u: L Argentina
Trichophoromyla castanheiral (Damasceno, Causey, and Arouck 1945) U:H Brazil
Trichophoromyla dunhami (Causey and Damasceno 1945) U:H Brazil
Trichophoromyia gibba Young and Arias 1994 F: P(1) Brazil
Trichophoromyia lopesi (Damasceno, Causey, and Arouck 1945) u:H Brazil
Trichophoromyia loretonensis (Llanos 1964) F: P(1) Peru
Trichophoromyla meirai (Causey and Damasceno 1945) U:H Brazil
Trichophoromyia melloi (Causey and Damasceno 1945) U H Brazil
Trichophoromyia napoensis Young and Rodgers 1984 F: A, P(12) Ecuador
Trichophoromyia pabloi {(Barreto, Burbano, and Young 2002) F: P(1) Colombia
Trichophoromyia reburra (Fairchild and Hertig 1961) F: H, A, P(2) Panama
Trichophoromyia ruli Arias and Young 1982 F: P(31) Brazil
Trichophoromyia sinuosa Young and Duncan 1994 F: H, P(1) Peru
Trichopygomyia elegans Martins, Falcao and Silva 1976 U: P(1) Peru
Trichopygomyla ferroae (Young and Morales 1987) F: H, A, P(1) Colombia
Trichopygomyia martinezi Young and Morales 1987 F: H, A, P(1) Colombia
Trichopygomyia ratcliffel Arias, Ready, and Freitas 1983 U: P(5) Brazil
Trichopygomyia triramula (Fairchild and Hertig 1952) F: H, A, P(28) Panama
Trichopygomyia wa‘gtleyi (Causey and Damasceno 1945) U:H Brazil

tBased on types and repositories, as fisted in adjacent column,

*Key to Repository Type:
H=holotype {1 specimen) A=allotype (1 specimen)
F=MEFSCA P=paratype (1 or more specimens)
N=neoallotype (1 specimen) T=Type (1 specimen)
U=USNMNH
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MEFSCA, including country of type ori_grln (continued).

Table 1D. Types of New World sand flies (Phlebotominae, Psychodidae) deposited in the USNMNH and

Species Repository Type* Country of Type
{No. of Stides) Origint
Trichopygomyia wilkersoni Young and Rodgers 1984 F: A, P(1) Ecuador
Trichopygomyia witoto Young and Morales 1987 F: H, P(1) Colombia
Viannamyia farlasi (Damasceno, Causey, and Arouck 1945) UH Brazil
Warileya nigrosaccula Fairchild and Hertig 1951 F:H Panama
Warileya phlebotomanica Hertig 1948 F:H Peru
Warileya rotundipennis Fairchild and Hertig 1951 F: H, A, P(6) Panama
Warileya yungasi Velasco and Trapido 1974 F: P(1); U: H, P(1) Bolivia

tBased on types and repositories, as listed in adjecent column,

*Key to Repository Type:
H=holotype (1 specimen) A=allotype (1 specimen)
F=MEFSCA P=paratype (1 or more specimens)
N=neoallotype (1 specimen) T=Type (1 specimen)
U=USNMNH

Table 2A. Types of New World sand flies (Phiebotominae, Psychodidae), deposited in the USNMNH and MEFSCA, with old and

new generic and subgeneric classifications (continued through 2B, 2C, 2D).

New Arrangement

Old Arrangement?

Bichromomyia olmeca olmeca (Vargas and Najera 1959)

Lutzomyia (Nyssomyia) olmeca olmeca

Bichromomyia olmeca bicolor (Fairchild and Theodor 1971)

Lutzomyia (Nyssomyia) olmeca bicolor

Bichromomyla olmeca nociva (Young and Arias 1982)

Lutzomyia (Nyssomyia) olmeca nociva

Brumptomyia galindoi (Fairchild and Hertig 1947) Brumptomyia galindoi
Brumptomyia hamata (Fairchild and Hertig 1947) Brumptomyla hamata
Brumptomyia leopoldoi (Rodriguez 1953) Brumptomyia leopoldoi

Dampfomyla (Coromyia) steatopyga (Fairchild and Hertig 1958)

Lutzomyia (Coromyia) steatopyga

Dampfomyia (Coromyla) vesicifera (Fairchild and Hertig 1947)

Lutzomyia (Coromyia) vesicifera

Dampfomyia (Coromyla) vespertilionis (Fairchild and Hertig 1947)

Lutzomyia (Coromyia) vespertilionis

Dampfomyia (Coromyia) viriosa (Fairchild and Hertig 1958)

Lutzomyia (Coromyia) virlosa

Dampfomyia (Coromyia) zeledoni Young and Murillo 1984

Lutzomyia (Coromyia) zeledoni

Dampfomyia (Dampfomyia) anthophora (Addis 1945)

Lutzomyia (Dampfomyia) anthophora

Dampfomyla (Dampfomyia) rosaball (Fairchild and Hertig 1956)

Dampfomyia (Dampfomyia) rosabali

Dampfomyia (Incertae sedis) caminol (Young and Duncan 1994) Lutzomyia caminoi
Evandromyia (Aldamyia) sericea (Floch and Abonnenc 1944) Lutzomyia sericea
Evandromyia (Aldamyia) willlamsi (Damasceno, Causey, and Arouck 1945) Lutzomyia willlamsi

Evandromyia (Evandromyia) begonae (Ortiz and Torres 1975)

Lutzomyia (Evandromyia) begonae

Evandromyia (Evandromyia) inpal (Young and Arias 1977)

Lutzomyia inpal

Evandromyla (Evandromyia) wiisoni (Damasceno and Causey 1945)

Lutzomyia wilsoni

Hertigia hertigi Fairchild 1949

Hertigia hertigl

Lutzomyia (Helcocyrtomyia) botella {Fairchild and Hertig 1961)

Lutzomyia (Helcocyrtomyia) botella

Lutzomyia (Helcocyrtomyia) cirrita Young and Porter 1974

Lutzomyia (Helcocyrtomyia) cirrita

Lutzomyia (Helcocyrtomyia) hartmanni (Fairchild and Hertig 1957)

Lutzomyia (Helcocyrtomyia) hartmanni

Lutzomyia (Helcacyrtomyia) imperatrix (Alexander 1944)

Lutzomyia (Helcocyrtomyia) imperatrix

Lutzomyia (Helcocyrtomyia) noguchii (Shannon 1929)

Lutzomyia (Helcocyrtomyia) noguchii

Lutzomyia (Helcocyrtomyia) peruensis (Shannon 1929)

Lutzomyia (Helcocyrtomyia) peruensis

Lutzomyia (Helcocyrtomyia) pescei {Hertig 1943)

Lutzomyia (Helcocyrtomyia) pescel

Lutzomyia (Helcocyrtomyia) strictivilla Young 1979

Lutzomyia (Helcocyrtomyia) strictivilla

Lutzomyia (Helcocyrtomyia) tortura Young and Rogers 1984

Lutzomyia (Helcocyrtomyia) tortura

Lutzomyia (Iincertae sedis) tanyopsis Young and Perkins 1984 Lutzomyia tanyopsis
Lutzomyia (Lutzomyia) battistinil (Hertig 1978) Lutzomyia (Lutzomyia) battistinli
Lutzomyia (Lutzomyia) lichyi (Floch and Abonnenc 1950) Lutzomyia (Lutzomyia) lichyi

Lutzomyia (Tricholateralis) carvalhoi {Damasceno, Causey, and Arouck 1945)

Lutzomyia (Lutzomyia) carvalhol

*Based on WRBU? and Galati.??
tBased on Young and Ouncan? and various references.
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new generic and subgeneric classifications (continued).

Table 2B. Types of New World sand flies (Phiebotominae, Psychodidae), deposited in the USNMNH and MEFSCA, with old and

New Arrangement

0ld Arrangement?

Lutzomyia (Tricholateralis) cruciata (Cequillett 1907)

Lutzomyia (Lutzomyia) cruciata

Lutzomyia (Tricholateralis) diabolica (Hall 1936)

Lutzomyia (Lutzomyia) diabolica

Lutzomyia (Tricholateralis) falcata Young, Morales and Ferro 1994

Lutzomyia (Lutzomyia) falcata

Lutzomyla (Tricholateralis) marinkellel Young 1979

Lutzomyia (Lutzomyia) marinkellei

Martinsmyia gasparviannai Martins, Gedoy and Siiva 1962

Lutzomyia (Lutzomyla) gasparviannai

Martinsmyia waltoni Arias, Freitas and Barrett 1984

Lutzomyia (Nyssomyia) waltoni

Micropygomyia (Coquillettimyia ) apache (Young and Perkins 1984)

Lutzomyia apache

Micropygomyia (Coquillettimyia) stewarti (Mangabeira and Galindo 1944)

Lutzomyia (Helcocyrtomyia) stewarti

Micropygomyla (Coquillettimyia) vexator (Coquillett 1907)

Lutzomyia (Helcocyrtomyia) vexator

Micropygomyia (Micropygomyla) cayennensis cayennensis
(Floch and Abonnenc 1941)

Lutzomyia (Micropygomyia) cayennensis cayennensis

Micropygomyia (Micropygomyia) cayennensis hispaniolae
(Fairchild and Trapido 1950)

Lutzomyia (Micropygomyia) cayennensis hispaniolae

Micropygomyia (Micropygomyia) cayennensis jamaicensis
(Fairchild and Trapido 1950)

Lutzomyia (Micropygomyia) cayennensis jamaicensis

Micropygomyia (Micropygomyia) cayennensis maciasi {Fairchild and Hertig 1948)

Lutzomyia (Micropygomyia) cayennensis maciasi

Micropygomyia (Micropygomyla) cayennensis puertoriciensis
(Fairchild and Hertig 1948)

Lutzomyia (Micropygomyia) cayennensis puertoriciensis

Micropygomyia (Micropygomyia) cayennensis viequesensis
(Fairchild and Hertig 1948)

Lutzomyia (Micropygomyia) cayennensis viequesensis

Micropygomyia (Micropygomyla) cubensis (Fairchild and Trapido 1950)

Lutzomyia (Micropygomyia) cubensis

Micropygomyia (Micropygomyia) duppyorum (Fairchild and Trapido 1950)

Lutzomyia (Micropygomyia) duppyorum

Micropygomyia (Micropygomyia) hispaniolae (Fairchild and Trapido 1950)

Micropygomyia (Micropygomyia) hispaniolae

Micropygomyia (Micropygomyla) pilosa (Damasceno and Causey 1944)

Lutzomyia pilosa

Micropygomyia (Micropygomyia) xerophila (Young, Brener and Wargo 1983)

Lutzomyia xerophila

Micropygomyia (Sauromyia) atroclavata (Knab 1913)

Lutzomyia (Micropygomyia) atroclavata

Micropygomyia (Sauromyia) ferreirana (Barretto, Martins and Pellegrino 1956)

Lutzomyia ferreirana

Micropygomyia (Sauromyia) quechua (Martins, Llanos and Silva 1975)

Lutzomyia quechua

Micropygomyia (Sauromyia) quinquefer (Dyar 1929)

Lutzomyia quinquefer

Migonemyia (Blancasmyia) cerqueirai (Causey and Damasceno 1945)

Lutzomyia (Evandromyia) cerqueirai

Migonemyia (Blancasmyia) gorbitzi (Blancas 1959)

Lutzomyia gorbitzi

Nyssomyia anduzei (Rozeboom 1942)

Lutzomyla (Nyssomyia)} anduzei

Nyssomyia trapidoi (Fairchild and Hertig 1952)

Lutzomyia (Nyssomyia) trapidoi

Nyssomyia ylephiletor (Fairchild and Hertig 1952)

Lutzomyia (Nyssomyla) ylephiletor

Nyssomyia yuilll Young & Porter 1972

Lutzomyia (Nyssomyla) yuilli yuilli

Oligodontomyia oligodonta (Young, Pérez and Romero 1985) Lutzomyia oligodonta

Pintomyla (Pifanomyia) andina Csorno, Osorno-Mesa and Morales 1972 Lutzomyia andina

Pintomyia (Pifanomyia) boliviana (Vetasco and Trapido 1974) Lutzomyia boliviana

Pintomyia (Pintomyia) christenseni Young and Duncan 1994 Lutzumyia (Pintomyla) christenseni
Pintomyla (Pifanomyla) christophei (Fairchild and Trapido 1950) Lutzomyia christophei

Pintomyla (Pifanomyla) gruta Ryan 1986 Lutzomyia gruta

Pintomyla (Pifanomyia) moralesi Young 1979

Lutzomyia moralesi

Pintomyia (Pifanomyia) odax (Fairchild and Hertig 1961)

Lutzomyia odax

Pintomyia (Pifanomyia) oresbia (Fairchild and Hertig 1961)

Lutzomyia oresbia

Pintomyia (Pifanomyia) orestes (Fairchild and Trapido 1950) Lutzomyia orestes
Pintomyia (Pifanomyia) pia (Fairchild and Hertig 1961) Lutzomyia pia

Pintomyia (Pifanomyia) torvida Young, Morales and Ferro 1994 Lutzomyia torvida
Pintomyia (Pifanomyia) youngl Feliciangeli and Murillo 1985 Lutzomyia youngi

Pressatia camposi (Rodriguez 1952)

Lutzomyia (Pressatia) camposi

Pressatla dysponeta {Fairchild and Hertig 1952)

Lutzomyia (Pressatia) dysponeta

Pressatia trispinosa (Mangabeira 1942)

Lutzomyia (Pressatia) trispinosa

*Based on WRBU?? and Galati.?®
tBased on Young and Duncan® and various references.

44

http://www.cs.amedd.army.mil/amedd_journal.aspx




THE ARMY MEDICAL DEPARTMENT JOURNAL

Table 2C. Types of New World sand flies (Phlebotominae, Psychodidae), deposuted in the USNMNH and MEFSCA, with old and

new generic and subgeneric classifications. (continued).

New Arrangement

Old Arrangement?

Psathyromyia (Incertae sedis) ignacioi (Young 1972)

Lutzomyia ignacioi

Psathyromyia (Forattiniella) barrettoi barrettoi (Mangabeira 1942)

Lutzomyia barrettoi barrettoi

Psathyromyia (Forattinieila) barrettol majuscula (Young 1979)

Lutzomyia barrettoi majuscula

Psathyromyla (Forattiniella) carpenteri (Fairchild and Hertig 1953)

Lutzomyia carpenteri

Psathyromyia (Forattiniella) runoides (Fairchild and Hertig 1953)

Lutzomyia runoides

Psathyromyia (Forattiniella) texana (Dampf 1938)

Lutzomyia texana

Psathyromyia (Psathyromyia) campbelli (Damasceno, Causey and Arouck 1945}

Lutzomyia (Psathyromyia) campbelli

Psathyromyia (Psathyromyia) cratifer (Fairchild and Hertig 1961)

Lutzomyia (Psathyromyia) cratifer

Psathyromyia (Psathyromyia) dasymera (Fairchild and Hertig 1961)

Lutzomyia (Psathyromyia) dasymera

Psathyromyia (Psathyromyia) guatemalensis Porter and Young 1986

Lutzomyia (Psathyromyia) guatemalensis

Psathyromyia (Psathyromyia) shannoni (Dyar 1929)

Lutzomyia (Psathyromyia) shannoni

Psathyromyia (Psathyromyia) soccula (Fairchild and Hertig 1961)

Lutzomyia (Psathyromyia) soccula

Psathyromyia (Psathyromyia) souzacastroi (Damasceno and Causey 1944)

Lutzomyia (Psathyromyia) souzacastroi

Psathyromyia (Psathyromyia) undulata (Fairchild and Hertig 1950)

Lutzomyia (Psathyromyia) undulata

Psathyromyia (Psathyromyia) volcanensis (Fairchild and Hertig 1950)

Lutzomyia (Psathyromyia) volcanensis

Psathyromyia (Xiphomyia) aclydifera (Fairchild and Hertig 1952)

Lutzomyia aclydifera

Psychodopygus amazonensis (Root 1934)

Lutzomyia (Psychodopygus) amazonensis

Psychodopygus ayrozai (Barretto and Coutinho 1940)

Lutzomyia (Psychodopygus) ayrozai

Psychodopygus bispinosus (Fairchild and Hertig 1951)

Lutzomyia (Psychodopygus) bispinosus

Psychodopygus carreraj carrerai (Barretto 1946)

Lutzomyia (Psychodopygus) carrerai carreral

Psychodopygus carrerai thula (Young 1979)

Lutzomyia (Psychodopygus) carrerai thula

Psychodopygus davisi (Root 1934)

Lutzomyia (Psychodopygus) davisi

Psychodopygus fairchildi Barretio 1966

Lutzomyia (Psychodopygus) fairchildi

Psychodopygus fairtigi (Martins 1970)

Lutzomyia (Psychodopygus) fairtigi

Psychodopygus nocticolus (Young 1973)

Lutzomyia (Psychodopygus) nocticola

Psychodopygus panamensis (Shannon 1926)

Lutzomyia (Psychodopygus) panamensis

Psychodopygus recurvus (Young 1973)

Lutzomyia (Psychodopygus) recurva

Sciopemyia nematoducta Young and Arias 1984

Lutzomyia (Sciopemyla) nematoducta

Sciopemyia pennyi Arias and Freitas 1981

Lutzomyia (Sciopemyia) pennyi

Sciopemyia preciara Young and Arias 1984

Lutzomyia (Sciopemyia) preclara

Sciopemyia servulolimai (Damasceno & Causey 1945)

Lutzomyia (Sciopemyia) servulolimai

Sciopemyia sordellii (Shannon and De! Ponte 1927)

Lutzomyia {Sciopemyia) sordellii

Trichophoromyia castanheirai (Damasceno, Causey and Arouck 1945)

Lutzomyia (Trichophoromyia) castanheirai

Trichophoromyia dunhami (Causey and Damasceno 1945)

Lutzomyia (Trichophoromyia) dunhami

Trichophoromyia gibba Young and Arias 1994

Lutzomyia (Trichophoromyia) gibba

Trichophoromyia lopesi (Damasceno, Causey and Arouck 1945)

Lutzomyia (Trichophoromyia) lopesi

Trichophoromyia loretonensis (Llanos 1964)

Lutzomyia (Trichophoromyia) loretonensis

Trichophoromyia meirai (Causey and Damasceno 1945)

Lutzomyia {Trichophoromyia) meirai

Trichophoromyia melloi (Causey and Damasceno 1945)

Lutzomyia (Trichophoromyia) melioi

Trichophoromyia napoensis Young and Rodgers 1984

Lutzomyia (Trichophoromyia) napoensis

Trichophoromyia pabioi (Barreto, Burbano and Young 2002)

Lutzomyia (Trichophoromyia) pabloi

Trichophoromyia reburra (Fairchild and Hertig 1961)

Lutzomyia (Trichophoromyia) reburra

Trichophoromyia ruii Arias and Young 1982

Lutzomyia (Trichophoromyia) ruii

Trichophoromyia sinuosa Young and Duncan 1994

Lutzomyia (Trichophoromyia) sinuosa

Trichopygomyia elegans Martins, Falcao and Silva 1976

Lutzomyia (Trichopygomyia) elegans

Trichopygomyia ferroae (Young and Morales 1987)

Lutzomyia (Trichopygomyia) ferroae

Trichopygomyia martinezi Young and Morales 1987

Lutzomyia (Trichopygomyia) martinezi

Trichopygomyia ratcliffei Arias, Ready and Freitas 1983

Lutzomyia (Trichopygomyia) ratcliffei

Trichopygomyia triramula (Fairchild and Hertig 1952)

Lutzomyia (Trichopygomyia) triramula

Trichopygomyia wagleyi (Causey and Damasceno 1945)

Lutzomyia (Trichopygomyia) wagleyi

*Based on WRBUZ and Galati.??
tBased on Young and Duncan® and various references.
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RECORDS AND DISTRIBUTION OF NEW WORLD PHLEBOTOMINE SAND FLIES (PSYCHODIDAE, DIPTERA),
WITH SPECIAL EMPHASIS ON PRIMARY TYPES AND SPECIES DIVERSITY

new generic and subgeneric classifications (continued).

Table 2D. Types of New World sand flies (Phlebotominae, Psychodidae), deposited in the USNMNH and MEFSCA, with old and

New Arrangement

Old Arrangement

Trichopygomyia wilkersoni Young and Rodgers 1984
Trichopygomyia witoto Young and Morales 1987
Viannamyia fariasi (Damasceno, Causey and Arouck 1945}
Warileya nigrosaccula Fairchild and Hertig 1951

Warileya phlebotomanica Hertig 1948

Warileya rotundipennis Fairchild and Hertig 1951

Lutzomyia (Viannamyia) fariasi
| Warileya nigrosaccula

__ | Warileya rotundipennis

Lutzomyia (Trichophoromyia) wilkersoni

| Lutzomyia (Trichopygomyia) witoto

~ Warileya phlebotomanica

Warileya yungasi Velasco and Trapldo 1974 | Warileya yungasi

*Based on WRBU?? and Galati.?
tBased on Young and Duncan® and various references.
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