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INTRODUCTION 

Prior lo the Iasi decade, we knew very little about the phlcbotommc sand fly* 
fauna of Colombia. Osorno et al ( l'fb?) in review mj: previous studies by others 
and adding records of their own, reported less than 25 species in the Republic 
From 1^7 to 1472, the late Dr E. Osorno Mesa and his colleagues at Instituto 
Nacional de Salud, Bogota, added more records, bringing the total to 77 spe¬ 
cies and subspecies (Osorno et al , I'í72a) 

In this review 101 species and subspecies of Phlebotominac are reported 
from Colombia, Tl)is represents about one-third of the described New World 
species, but I estimateithat at least 40 additional species will be discovered in 
the Republic, especially in the little-collected southeastern region 

The small subfamily Sycoracinac, whose members resemble those of Phle 
botominae in being able to take vertebrate blood, is treated here for this reason 

In order to clarify the status of some ta\a and to study intraspecific variation 
and distributional patterns, an effort was made to examine specimens from as 
many Colombian and non-Colombian localities as possible lathis end, I am 
very grateful to the follow ing persons for providing specimens, information or 
both: Dr Jorge R Arias, Instituto Nacional da Pesquisas de Ama/ôma (INPA), 
Manaus, Drs Stephen C Ayala and Pablo Barreto. Universidad del Valle, Cali; 
Drs Richard D Ward and Flabib Fraiha, Instituto Evandro ('hagas, Belém; Dr. 
David J. Lewis, British Museum (Nat Hist ); Dr. Cornelis J Marinkelle, for¬ 
merly Universidad de Los Andes, Bogota; Dr Alberto Morales-Alarcon and 
the late Dr. Ernesto Osorno-Mesa, Instituto Nacional de Salud, Bogota; Prof. 
Almilcar Vianna Martins, Universidade Federal de Minas Gerais; Dr Nelson 
Papavero, Museu de Zoologia, Universidade de São Paulo; Drs. Charles H 
Porter and Thomas M Yuill, University of Wisconsin; Dr. Alan Stone, for¬ 
merly Systematic Entomology Laboratory (ARS); Dr Richard C Wilkerson, 
llniversity of Florida; Dr. Thomas H. G. Aitken, Yale University School of 
Medicine; Dr. Elisha S. Tikasingh, Caribbean Epidemiology Center (CAREO, 
Trinidad; Dr Harold Trapido, Louisiana State University Medical Center; Dr 
Jorge E. Velasco, La Paz, Bolivia; Dr. Derek A. Duckhouse. University of 
Adelaide, South Australia; Maj John F. Reinert, U S Army Medical Research 
and Development Command, Washington, D C. 

Others who have supported this study and to whom I am indebted include 
members of the Atlantic-Pacific Interoceanic Canal Study Commission, Canal 
Zone from l%7-l%8. Col. Bruce F. Eldrtdge of this organization was espe¬ 
cially helpful in developing field programs and in providing data on Chocó col¬ 
lections 

*1 prefer to separate "sand" from "fly" in accordance with the suggestion of Borrer, 
IVIong, and Ttiplehorn ( Id7t>). 



Financial M>pport from V S Arm> Medical Research and Development 

Command unfer contract no DADA 17 72-C-2I39 is grateful!) acknowl 

edged Such vi^rort was provided also at various times b> Drs William Ci 
F.den and Hugh .' 'openoe. University of Florida 

Members of mv graduate school committee at the University of Florida have 

been helpful in many ways, too numerous to mention here For their help, I 

thank Drs Franklin S. Blanton, Jerry F Butler. Graham B Fairchild, Dale H 

Habeck, and Stephen G. Zam. Miss Stephanie Haney ably mounted thousands 

of specimens on slides from 1472 to Id77 For typing the manuscript, I wish 
to thank Mrs Adele Koehler 

Dr. G B Fairchild deserves special recognition for his constant encourage¬ 

ment. stimulating discussions, and expert assistance throughout the study. I am 

deeply indebted to him Particular appreciation is expressed also to mv wife 

Molly who was most understanding during the preparation of this review. 

Holotypes and allotypes of new taxa are to be deposited in the U S National 

Museum (Nat Hist ) Paratypes, when available, will be held by the following 

institutions: Instituto Nacional de Salud, Bogota. Florida State Collection of 

Arthorpods, Gainesville; and British Museum (Nat Hist ). London. A sy noptic 

collection will be given to the Instituto Nacional de Salud. Bogotá 

I he remaining 20,1)00+ specimens, upon w hich most of this review is based, 

are housed in the IX'partment of Fntomology and Nematology, University of 
Florida. 
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CLASSIFICATION AND TAXONOMIC 
TRFATMENT 

Ol tho six nvogni/i\l suhldnulii*M>t PsxchiKlulaoUiuskhiHisc, I‘I72, 

all hui one. Horaicllmac trom ihcOitentai Reglón, are represented in continental 

C olombia 1'he species ot Moriite//»!. /rnTiomvnr. and,Vv( <>rai and its allies are 

united b\ some in the suhtannlx I richonn utiae hut this apjvai s to K- artificial 

and does not "express the wide discontinuities and degrees ot dilierence from 

olhei I'sychodidae. es(vcialK m the immature stages" (Duckhouse, 1^72) 

The classification ot I’hlehoiomniae is interpreted differently according to 

authortst In a recent pupet we reviewed most classiticatorv schemes and pro 

posed i'iie which is used here lor the New World taxa tl ew is et al , ll)77f It is 

essentially a modification ot Theodor's l‘>b> classification Three American 

genera are ecogm/ed / uizt’mvui Tranya tea spp. ),Hrum/>it>mxia Tranya 

and Parrot tea 2 ' spp ). Manlt vn Hertig (‘v spp.) The genus Wernyw Tairchild 

is considered to be a iiimor sy nony m ot )iiin/ev<i by I ew is et al t ll)77) 

The majority ot the l uizomvui spp were describe’d originally in the genus 

t'hlcfri<h>mu\ ( - Ht boitonus) Rv>ndam Some authors continue to place them 

in this genus, ignoimg the ev ulcncc to the contrary pros ided by TheiKlor 11‘MS, 

PRvM and Christensen et al 11*>71 ) 

The large genus luizwnut is divided into numerous subgenera, species 

groups, and series based u|H>n adult morphology tl evvis et al , ll)77) The di 

versity ot groups within the genus is attributed to "radiation or even 'explosive 

radiation of some immigrating ancestral stocks in a new ly colonized area hav mg 

a wealth of ecological niches" t Theodor. CRv*) This implies that these ancestral 

stocks originated in the Did World — a hy pothesis which may never be proved 

It would appear that recent spéciation in some groups te g subgenus Tru hi> 

/diommviu) may have been due to climatic changes in the past, especially during 

the Pleistocene, w Inch served to isolate conspecific populations m moist refugia 

during dry periods (Hatter, l‘>74) 

Other remarks on the classification of New World phlebotomines are given 

by Lew is et al 11477) and in this rev tew under each supraspectfic taxon 

An extensive bibliography and sy nonomy is given for most taxa treated here 

1 usually omitted references which contain species lists but some of them in 

eluding those by Fairchildf 1455), Barrettot 1455a, 14(0), ThevKlort 1465), and 

Martins & Morales (1472) are very important because of discussions related to 

classification and distribution For each species, I cite the original description 

as well as most others published since Barretto's 1447 catalog In cases where 

a species was rev tewed subsequent tv' I44b (e g Suattim. 1475), 1 refer to .hat 

publication tor full references 

JMtái. áiikM, .' .mi»..«*■ 
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Abbreviations of words used in the text which may not be familiar to some 
readers are given below: 

Institutions 

USNM - United States National Museum (Nat. Hist ), Washington, D C. 
INPES - Instituto Nacional para Programas Especiales de Salud, Bogotá 
INPA — Instituto Nactional de Pesquisas de Amazonia, Manaus 
UV — Universidad del Valle, Cali 

GML — Gorgas Memorial Laboratory, Panamá 
UF — University of Florida 

Collectors 

C.H.P. — Charles H. Porter 

C. J.M — Cornelius J. Marinkelle 
R.C.W. — Richarde. Wilkerson 
D. G.Y. — David G. Young 

Other Abbreviations 
ca. — about 

cf. — compared to 
classif. — classification 
descr. — description 
dist. — distribution 
morphol. — morphology 
pop. — population ^ 
ref. — reference 

■I 
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general morphology and terminology 
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The cylindrical antennal flagellomeres, unlike true segments, are not inde¬ 

pendently museulated(lmms. 1438). For this reason I join the increasing number 

of students who use the term ‘ ‘ flagellomere' ’ in the place of "antennal segment. 

The antenna consists of a scape, pedicel, and 14 flagellomeres. each of which 

is designated by a Roman numeral (Fig. I2A). In Sycorax the terminal flagel¬ 

lomere is markedly reduced in size (Fig. 2D). The length of flagellomere 1 

( = antennal segment 3). the most basal flagellomere, in relation to other flagel- 

lomcres, head height, or labrum length is useful as a diagnostic feature at the 

species or subspecies level. 

The paired antennal ascoids (Fig. I2B). often diflieult to observe, are impor¬ 

tant owing to interspecific variation in their distribution, shape, and length. Some 

specimens may have but a single aseoid on a particular flagellomere. 

The mouthparts of New World phlebotomines in relation to feeding habits and 

taxonomy were studied in detail by Lewis (1475a). Following him. I use the 

term labrum for the labrum-epipharynx of various authors. Its length is meas¬ 

ured from the apex of elypeus to tip of proboscis. 

The eibarium (= buccal cavity) lies within the elypeus and is armed with a 

variable number of teeth in the Lutzomyiu and Brumptomyia females. Those 

in the latter genus are characteristically arranged in 4 longitudinal rows (Fig. 

IOM). Cibarial teeth are absent in both sexes of War ¡Icy a and Sycorax and are 

poor'v developed or absent in the Lutzomyia and Brumptomyia males. 

When viewed ventrally as in Fig. 12E, the horizontal teeth ( = hind teeth) of 

most Lutzomyia females indeed look like teeth, their tips pointed or not, de¬ 

pending on species. The vertical teeth ( = fore teeth) usually appear as dark dots 

distad of the horizontal teeth at the same angle of view (Fig. 12E). Lateral teeth 

may occur on both sides of eibarium near the horizontal teeth (Fig. 30M). The 

number, position, shape, and size of these cibarial teeth are very important in 

species diagnosis and classification. 

Two other features of the eibarium are noted in the descriptions and keys. 

The chitinous arch (Fig. I2E), when complete, crosses the ventral wall of the 

eibarium. Its development varies according to species and may be complete or 

not. The pigment patch on the dorsum of eibarium (Fig. I2E) varies in size, 

shape, and degree of infuseation (= pigmentation) in the Lutzomyia spp. 

The pharynx (Fig. I2C), comprised of 3 chitinous plates, is attached to the 

eibarium. Many species of Old World phlebotomines (genus Ser^entomyia) 
have spines on the posterior part of the pharynx but they are relatively rare in 

the Lutzomyia spp., occurring mostly in some species in the cayennensis and 

oswaldoi groups. The majority of Lutzomyia females have transverse, unarmed 

ridges on the wider, posterior area of the pharynx. The length of the pharynx 

is given in descriptions although it is flexible and diflieult to measure with ac¬ 

curacy (Lewis, 1467a). 

I adopt the terminology of Davis ( 1467) as applied to the thorax. The meson- 

otum should correctly include the mesoscutum, mesoscutellum, and postnotum 

and should not be restricted to the mesoscutum alone (Saether, 1471). 
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in 1*1 hoi viutliov to m\ knowlotlgo. tHoin Ivhunl tho niol.itlnM.n n vpn.n lo in .ill 
vjvoiov t*l l‘hloK»toinin.h‘ .uni SvotMaoinat* oxauunotl, thovo 111 tho l.ittot 
vithldiniK Iving 4 in nuinlvi uml lol.itixolv vit.ui 0 tg .'Ht I ho 4 ptivivpiiaou 

I*" 'C,<H' n' 'I'1' phloht»n<inino v|voiov aio ivtluootl in vi/t, Kuolx xivihlo il io 
l.'D) 

lho XX mg length o niOiivuivxl Iixmii tho K1v.1l otwial mnlo t 1 tnlitnont t»l to 

gula, Snotlginvv, Itil» n* uv a|v\. itv xxnlth al xxnkvt paml ig I .Hit tVitain 
XXmg xom viMionvO ig | .Hit aiv gixon uvolul. oavilx loinoinlvtoxl ii.nnov 1/ 
/•>1.1 tot ix tho longth ol K, lixmi itv lunolion xxith K, to tho otwia H,ui t/it iv 
tho longth m K lixmt tho imntnmol K, lo tho luintionot R, » K, (òimimm t>t 
o tho vovtton t»l K lixmt thoj m xiowxont u< tho iinniion ol Rx luiui t.st 0 
that part t*l R, tlivtutl ol tho itnntnm ol R( ami R. It tv nogatixo xxhon R, omlv 
IvKmo thiv itiitotion 

Uto logv aiv it'-'avtnxnl av m I tg I .’H \ loxx phloNvitmuno vpp haxo a ioxx 
.>1 vhtxit vpmovon tho huttl lotmu tl ig Hit lho longth ol tho loimtt in irlation 
to that t>l tho tibia ami tn haviiaivtiv iv voinoinnov uvotl Km tlivtmguivhiug vjv 
OIOV t»l I NK'i'MIXIiI 

lito votation ol lho aKlouttnal toigitov aml n iv uvolul m tho olawilkalnm 
ol OKI Wühl phlolvuMuinov but hav Ivon lutlo viutltoxl Km lho Noxx WmKI vjv 
oiov I oxxiv tlM'xpt, hoxxoxot. vlivviiwotl aml liguunl lho vtvkol paltoinv Km 
'"mo 'IHViov, uoliiig that tho paltoinv xxoto ot ' ix|w Sola»' on tho vnlov ol 
toig'lo s "tax lv piovonl xm not m Noxx WxmKI tomalov xxt I’tiloMonunao .uni 
Sxoxxtaoinao 

l ho natuix' ol tho aMontuial vtoinilov. ov|voiallx vtointiovaml », iv uvotul 
m awovlating maio aml lomalo vunl lliov tlloitig X laitvhikl. lyv't but tho 
oharaotoi vt.uo iv xai table among ittxltxnlualv ot ooiiv|voitn ixopulationv t> oi 
attmi. |4'4t 

lho viimimov ot tho bilatoiallx vximuotnoal malo gonitalia, lalvlloxl m l ig 
aml I.', aio oxtiomolx mt|SMtani 111 vxvtomatiov \tioi ox K«vnm, tho gomtalia 

nxtatov INO" nt tho phloK'txmmio maiov but not m thovo ot ,Vx»onn lho vtx lo, 
attaohoxl to tho ape\ ot tho ox»\no Ivaiv | t»> n ntanM vpinov* aml t> to maux 

It IV «lilhoult to «lotitio maio! i viiougi vpuw, av 11 o a lolai xo tomi lotonmg Koio 10 
vi/o Ono aut Ihm V imotpiotalnm max xliltoi tnmi that ot anoiloi luxloubtiulxaw, (lio 
illuviiamaiv vlnniM tv viikIvxI to uiixloivtaitxl 1K0 nvaiuug i>t vtateuvniv ui iho loxi 

1 
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small setae The presence of numernts strxMt,, sp.nes ,s ptrsumahU 
a plesiomotphie feature ( I hcnlot. I ' 

ciHirse K the T P»'lolvMo„„ne „tales and. of 
„ mi , ‘ °nC ,hc •V'v,,r<,‘ " mas or .„as no. hase a 

"r "'ho' »""deculuous setae ,„t its ,„„e, surfas-e These setae are those 
sshu h re„,a,„ o„ the coxtte afte, „taeetatu.,, atnl sshivh usualls d.ftr, stre or 
shape fis„„ othct setae on the ap,viula»te 

ctthrI'h ^rr1 Tk^' °1U h °f Which ,s ... M'. r »mi sseII seleret./ed in most phleK„o„„„e males Some species ,e e / 

. rn ’ ha7 " "h P1" km ions The acdcapus of he c\slo„fh,l„ 
•Nscoiot „ta.es ,s comp.es as in hp 2F There is a hasal. .atera.ls ««".enesl 

sínrture P«'^ pcmtal It laments a,nl othe. 
K s meit ones. on p I s» The penital ptttttp of the phlehoromme .„ales ,s 

nshaMs hontolopous sstth the spent, pump of the Vs. orm spp I eadttre tn„„ 

iz¿ ísuith Trr :h,ch ^,hn,uih ^ ^«s «h,ch s«,, 

.... "* -.. 
'’TT "r "* *m' «"»>1 i,hc. 

« ' »H' IScir shape ami voIrIhW hit mi|iorimii in illlTrmiluimu 

... V , ? , mA. ( omples parameres are tlluslratcsl in Fig 44H The a„vo 

inac’and Ire ,0 ,hc « ^«cMoit, 

The ventral, nonsepn,cited latentl lohes are more or less ttmfomt in ,he phle 

.. "*■*“»• 1 ''"'■'I".H«W««« m- *.v 

o,,! Ï'hT' ,C"'' *»»>■«* '■'»«I*. '«.' ««<•> hul „„ 

' ml, , , Z ! '.'""r1' ."’l""""1 » ... .„J a„„a,,( 
mal sa d Hus An idea of the variéis of spermathecaecan tv earned hs scan 

'"J ,C ,,l"M'i‘,"ms m this review A ssell scleretircl. "y" shaivd eemtal tò.k 
«sr furs a in the phlebotommes is asstviaieo sstth the spermathecae 



METHODS AND MATERIALS 
Field Coi lections 

For sampling phlchotominc and sycoracine populations, several methods 
should he used to determine species diversity and relative abundance In Choco 
Department and elsewhere to a lesser extent, we used the following methods to 

capture these flies. 
Rutters powered light traps (Sudia and Chamberlain, I %2) attract many psy- 

c hod ids, the numbers varying according to weather conditions, location, species 
composition, etc. We secured these traps to tree branches 2 meters above ground 
level but did not use carbon dioxide as an adjunct attraction. At C uriche, where 
at least I trap per week was operated throughout the night (1800 hrs.-0700 
hrs ), we collected a total of 23 phlebotominespp. (378 cî<J ,789 99) from April 

to Dec , 19b7 (39 trap nights). We recorded 36 sand fly species from Curiche 

based on all collection techniques. 
Shannon traps (Shannon, 1939) made from muslin bedsheets do not trap in¬ 

sects per se but are collecting devices similar to those used by lepidopterists in 
••sheeting" for moths at night. A gasoline lantern provides a light source ena¬ 
bling collectors to readily aspirate the psychodids which land on the illuminated 
cloth. They arc attracted to the light, to the collectors, or to a combination of 
both. The species composition of light and Shannon trap captures is generally 

similar. 
Malaisetraps (Townes, \9f>2)md flight traps (similar to the design of Gressin 

and Gressin, 1962) were placed in forest clearings, across trails or other fly ways 
at ground level and in the forest canopy. Insects which land on the trap baffles 
eventually die after making their way upwards to the killing jar(s) charged with 
potassium cyanide. Ordinarily, these traps do not capture large numbers of psy 
chodids but they are effective in sampling the species composition of a given 
area if operated over extended periods of time. For example, in the Curiche 
Forest at ground level, one Malaise trap captured 24 Phlebotomine species 
(316 dd,482 99) from 3 April 1967, to 30 Nov. 1967 (109 trap days*). 

Whenever possible, we searched diurnal resting sites for sand flies. These 
included tree trunks, especially dark crevices between buttresses, animal bur¬ 
rows, and litter on the forest floor Tree trunks are favored resting sites for several 
species, specimens of which are easily captured with a simple aspirator. 

During the survey in Chocó Dept., especially at Curiche and Teresita, we 
collected large numbers of phlebotomines on human bait The majority of col¬ 
lections were made by two men sitting on the forest floor between 1830 and 2100 
hours. Phlebotomines were captured with aspirators as they attempted to feed, 

•One trap day equals 24 hours. 



and the results were computed on a man-hour basis, i .e., the total number cap¬ 
tured in one hour divided by the number of collectors. 

Specimens were preserved dry in cardboard pill boxes rather than in alcohol 

to prevent hardening of muscle tissue. 

Laboratory Methods 

For routine identification of phlebotomines and sycoracines, undissected 
specimens are first macerated (i.e., cleared) in 1()-2()¾ NaOH. The loss of 
pigmentation can be reduced by heating this solution (containing the flies) to the 
boiling point rather than macerating them at room temperature for 12 hours or 
more. The flies should be left in the hot NaOH for 5 minutes, then placed directly 
into a drop of 8()-959( liquid phenol (C6H5OH) in a depression microslide. 
Within 5 minutes, the important internal structures such as the spermathecae 
and ducts are clearly visible and should be drawn if necessary. Once identified, 
the flies can be discarded, preserved in vials of 7()¾ alcohol, or processed further 
for slide mounting. I generally follow the procedure of Fairchild and Hertig 
( 1948c) except that Canada balsam or Euparal is substituted for copal. 

One part of balsam is mixed with about five parts of phenol in a depression 
microslide. Stirring with a glass rod hastens the process. One to 12 undissected 
flies are then placed into this mixture where they remain for about one week at 
room temperature. As the phenol evaporates, the balsam or Euparal will become 

increasingly viscous or tacky. 
Before the medium becomes completely hardened, the head and wings are 

removed from the specimen. These parts, as well as the body, are then lifted into 
small drops of the tacky medium on a coverslip. Small cut pieces from another 
coverslip are placed in each corner to prevent later crushing. 

Finally, after the drops of medium with the specimen parts have hardened in 
a dust-free cabinet, the coverslip is placed on top of a large drop of balsam on 

a microslide and is allowed to dry. 
Other slide-mounting procedures are discussed by Osornoetal. ( l966),Quate 

& Steffan ( 1966), and Lewis ( 1973) and others. The choice of which to use is 
a matter of personal preference, but in all cases the best preparations are made 

from freshly killed flies. 
Sometimes it is necessary to remount specimens because of undesirable po¬ 

sition and/or shrinkage. For those embedded in Canada balsam or other xylene- 
soluble media, it is advisable to submerge the entire slide in liquid phenol in a 
suitably closed container such as a petri dish. After 3 to 7 days, the specimens 
become soft and are easily handled. Xylene as a solvent should be avoided be¬ 
cause the specimens tend to become brittle and are easily damaged. 

Specimens were drawn with the aid of a camera lucida and Bausch and Lomb 
microprojector. I measured specimens with a calibrated ocular micrometet. All 
such measurements are given in millimeters throughout the text and figures. 
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DISTRIBUTION, COLLECTING LOCALHiES, 
AND CHARACTERISTICS OF THE EAUN A 

Thcil.sirib««»onol Phli-botom..u-s ami syio.ai.ncs can K- uiuIcisUhhI b> pres 

ccolotf.u.I tm tors, both bum ami physual. and b> KnotsIcilgc ot pas. 
changes... cl,mate, veg-uno,, „ml gcolog> Harter U%7. 1M74»i .scussed the 
probable s.vc.at.on ami il.str .but.on of so.m- mo.rop.cal b.uls ,vl.,«,o„ ,o pas. 
changes, es,kc,ally .hose m cun mg lhe Plc.s.m enc ami pos. I'lc.s.ocem- pc, 
unis During „«„es of drought, popula.,ons of lores, birds and o.hc, organisms 
nee restricted to isolated lores! refugia «h,ch acted us core areas ot spcv «at ion 
As conditions became suite,, these forests enlarged area, olten meigmg sut, 
others to form /ones ot secondary contact The presumed fores, ref ugia ml rd 

omb.u and elsesshere sure discussed and mapped b> Haller t *7. 
Hrovsn tlWl. the latter author studying spiviation in lorcM butterflies m u 

Itttion to these presumed refugia ,...,.1...,,,1, 
Although more data are needed, the refuge theory offers a plausible ixpla 

nation for understanding recen, spcctation ,n the Phlebotominae and Sycora 
cnae The ma|on,\ of Ness World species inhabit forests, especially those in 

the loss land tropics sshich receive :tHH» f mm of ram |er yea, 
l or discussion purposes, it is consen,en, ,0 divide C olombia into natura ,1 

0,0ns IV Allesandro A Barreto t l*»7H delineate 7 such areas, their large 1 ' 
ontttl Region ' consisting ol both Am,1/0,nan lores, amieastein natural sasa,ina.i 

(llanos) Within each region there «ne one or more hie /ones, each del,ned 
a combination of biotemperature. annual precipitation, humid,ty . and vegetation 
(Holdrulge 1^7) lhe life /ones in C olombia ssere studied by 1 spinal amt 
Montenegrin I%.') Their "bosque húmedo" transia,es jo „op'sal imuM fo, 

est" (2tKH)- 4tKM)i„niofrain|vryear)and bosi|ue muy húmedo so isj 
lo "tropical svet lores," (4(HH) 8tHH) mm of ram per year) l he bosque plu 
vial” t = "tropical rain lo,est"), the seeitest loss land life /one. receives ou, 
HtXXI mm 0, ram per yea, A good rev,ess of these hie /ones cl„„a,e_ sods, 

topographs, and geologic history of C olombia ,s given by Mende/ ( I 
1-,eure I depicts sshere phlebotonunes and sycoracmes hase been soilsstn 

in C olombia Osorno e, al ,l‘»72a) provide s,vc,„c data for most localities, 
others fro», sshich collections were made by me or my colleagues are discussed 

below in relation to faunal regions (D Allesandro ,V Haiteto. a s 

button centers (Harter. I‘>74) 

Pac 1» te Coas, Hi cííon 

Harter (1^7) attributes the "high concentration of endemic species .„ the 

tropical low land forests 0« western Colombia and Central America to a gradual 

H 
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aiYumiilminn of isolates in the /runj-Andean forest region.* The dominant re 
fugium on the C'olonihian Pacific coast is the Chivó refugi um extending from 
Lago Calima (Valle) lo north of (Juihdo (Chivo) and across (he Rio Alrato and 
San Juan river systems (Brown. W.S) 

An analysis of the phlchotomine species and subspecies inhabiting the Pacific 
coast region indicates the tolo wing 

The vast majority of the 41 know n taxa, probably orginated in forests east of 
the Andes (i i.t-Andean region) Most of these reached the Pacific coast forests 
by advancing around. net across, (he northern Andes These species w hich now 
occur on both sides of the mountains include: / uComviu uvn>:<i/. L. nuvanrnsis, 
l. bispinosa. /.. gome;». / nordrsiinu, /.. serrumi, i. pilosa. /.. spinosa, L. 
tnnidadensis. I shannoni. I luberculani. I iriramula. and others. 

Nine of the 41 species and subspecies do not occur in other regions of the 
Republic Of these, only l.uizomvia sp of Anchicaya is preemetive. the others 
ivcumng also in the rron.v-Andean regions of Northwestern Hcuador and/or 
Central America These species include Rrumpiomvia hamata, Wahleya 
nigrvsaeiu/us. I. rehurra, l. recurva, I isovespertilionis, I. ylephUetor, L. 
sanguinaria, and possibly /.. otlax l\vo forms which probably evolved in 
Pleistivene forest refugia within the Irans Andean region include /.. carrerai 
thula n spp and / harrettoi ntajuscula n.spp.. N»th of which now occur in Irans 
Andean regions of Hcuador, Colombia, and Central America and east to the 
northern foothills of the Central Cordillera of the Colombian Andes. 

There is possibility, although slight, that some phlehotomines were able to 
cross (he Andes in southern Hcuador and northern Peru in times past when wet 
forests occupied the now dry valleys Some Amazonian birds apparently colo¬ 
nized Pacific coast forests in such a manner (Hafter, |dh7) Phlehotomines, how¬ 
ever. are rather weak fliers and it would have been necessary tor lowland forms 
to survive at elevations above 2000 meters above sea level. The one possible 
example of successful colonization may be that of L. reburru—a species whose 
closest allies occur entirely in the (1.(-Andean region, especially in Amazonian 
forests 

A few species such as /., vespertilionis and its sister species, /.. tsoverperti- 
lioms probably invaded the Pacific coast region of Colombia from Central 
America, the former species also occuring east of the Andes, at least as far south 
as Bolivar Department 

Department of Choco 

Three collecting sites within this Department were described by Hldndgc & 
Hairchild (IÓ7J) and Hldndgc et al (Wt) Maps accompany their descrip¬ 
tions 

‘The /rim Andean region comprises "Middle America and the narrow Pacific lowlands 
along the western base of the Andes" (Halfer, |0p7V Cù-Andean refers to lowland 
toresls easi of the Andes 

I.) 



( ^ Ar On narrow coastal plain between western slopes ol Serrania del 
Baudo and Humboldt Bay on the Pacific t oast; "tropical wet for-st " eleva 
ion esNlhan 0 m. Sand flies were collected from April l%7. to Dec D*7 

‘ Al'"" 3 km »—a tom Curichi„ western ridge., .Seine 

’ü-’ -•Tk - *.“ 
nresúa A. eastern f^hills of Serrania del Baudo. near Rio Truando tran¬ 

sitional h e /one. "tropical moist/tropical wet forest;” elevation 35 m t ’ollec- 

Zr¡LmZ? d'StU™ ,0rCMS 0n rolling terrain trom 

Department of Valle 

Lower Anehn aya Dam About 35 km inland from Pacific (Kean, on the Rio 
Anchicaya tropical wet forest;" elevation ca 560 m This site is similar to 
tha, „ear the R,o Anon (Antioquia Dept.) in terrain, elevation, and climate 

iipZent. WW d ,r°m Mh IOt'ali,ies and 'r“"* ^ “«her in Cauca 

P.naÎImÎr,Îm c0fBu'‘n<a'rn,ura "Tropical rain lores." according to Ks- 
. . ' C'a lon ta' •' m- Phlebotomines were captured in a patch of 

i curbed lotest surrounded by cultivated fields. 

Ati antic Coast Region 

ernÍiíT n°' °nly ,hl‘ CttribKan '“wlands but also the north 
ern hHHh.ll« of the western and central Cordilleras of the Andes The presume 
Nech. refugium is Uvated here, a center "heavily influenced by the t’Lo cen 
«er to the west" (Hatter. I%7). The present life /ones are more diver« her 

nhDb.". hC Pa".,hC T' f0reMS and mcp‘,or ,ho ari‘a «he Rio Anon thi Phlebotomine launa has been little studied. 

Intensive collections of phlebotomines made bv Dr C. H Porter and his col 

Sv olT 1 |RÍO An0n {Jm~ lg7,) y,eldcd 37 «ml subspecies 
Th'rty ot these also occur m Pacific coast forests, a fact no. surprising based or 

rrir > °rganisrns,%7- |474» mn„MUu 
may be endemic. Lutzomyta yuilU and /.. ma taola are c/.v-Andean taxa The 
h rmer reaches its northernmost limits in northern Colombia; whereas / - 

mmiiernt Í TT* huI P“Pu'a«‘‘ms between there and 
northern t olombia have since disappeared. 

Department of Anta apon 

Rio Anon (7«> I9'N; 75-04'W). about 24 kmSW o. Zaragoza; "tropical we. 
fore«, elevations trom 500- 700 m. Located in the foothills of the centra! 

‘Elevation is expressed here and elsewhere in meters above sea level 
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Cordillera of lhe Andes, this site is mostlv well loiesled w ith steep, welt drained 

slopes 

/V/HiMweNl i>t MiiaJuIrnti 

Three sites neat Santa Marta yielded sand flies Iront tree trunks or under 
Unese hark of standing trees in eu floated or semieleared areas 1 August. I*»? ft 

Kw />.•« /V<o, l of Santa Marta within I km of Caribbean Sea. "tiopieal 

wet forest;'' elewfton ea ' nt 
Her ween Sum« Murtu anJ Mimu, iwar a small stream, probably a trails 

mon /one between "tiopieal wet forest" and "tropieal dry forest . elevation 

ea SO in 
Mined. SI of Santa Marta, life /one indeterminate hut similar to preeednig 

site, elevation 200 in 

Asm \n Ruaos 

Nearly all reeords of phlehotonune sjieeies iveurrmg above I0t>0 in are given 
by (.Horno et al t Id7:a) On the basis of these reeords and my limited eollee 
lions from the Western Cordillera, it is appâtent that the / ui.vmvid speetes in 
the vyrrueurum and vyuMor gmups dominate the rather depauperate phlebo 

tomine fauna 

/)y/Hirrmynr »y lii//»- 

I'hree sites NS or SW of Cah -1 Near Pn Aim/e. 2 In forest at the rWrmion 
hiwyr just I i>t Saladtto. and ' Neat fíio t'um r. SW ot l ah; lower montane 
very wet forest;" elevations from 1570- 1700 m l milled collection* from '1 

July. |v)7 t, to August, I*J7 \ 

ffy/Hirrmenr .y I'tiwed 

I astern slope, near summit of Ceno Munchique, west ot Poivyan. lower 
montane ram forest,“ elevatum ea 2501* m Briefly surveyed on 5—6 August, 

1973. One Nvvonu sp taken but no phlebotonnnes 

Oku ni ai Rt iiioN 

Oecupy ing a huge area east of the Andes, the Ama/oman forest in Colombia 
is apparently neh in phlebotomme sjveeies but lew eolleetions have been made 
there or in the more northern llanos which forms pan ot the Oriental Region 
^Hafter, 1^7. tig O Many of the species known from the Amazonian forests 

in Brazil, Peru, and Ecuador aie expected to occur also m Colombia 
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AK>ui 17 km \k of Uiu m; "impa'al moisi foresi." clcvaiion H4 m Phlc 
Momiiu- flus »crv nrlMively rau* in laic Jul>. 1^74, clu* bulk of the material 
hems '«l*™ m m.*iiii disturhetl hwsls near the Amazon Ruer on tree trunks. 
U vs vommonl) in lij;hi iiap\ Jul> and August aie lhe iv»v> dnesl inontfu al Ihu 
Uvaliiy 

htirnjrm ui (■f'C'oyuefu 

Im transiiional lile /one, ‘'tropical inouï h)rest"/"tropHal »ei 
forest;” elevation ca 200 m Using li^hl traps. Dr C' J Martnkelle collected 
numerouN phlehotomuu ' in Novv.nber 1^71 



MEDICAL IMPORTANCE 

J1* .. '"j *>«»* ■« H«». »,.», 

«K.»,,»»..» , |t„, »I ,„74,. d,»■,».■» „h„.h „4,,. ,4UwJ ah 
man \urtuinj’ tu the nco(n>pies and olsewheti' 

I o,;h,„a„,as,>. a collcc.ivr term ncfcrr.nt! «o scve.al d.xeav eut,.tes caused 

kí-vl toT^ W • »Hi« ‘«u- vectors ate (hkhIv known 

mal ( -! uta ^ 7""^ ‘‘»unbutton and nature ol der 
mal (- cutaneous) lashmamasts in the Kepuhl.c, not,ire that \X> out of 7’S 

:::::: t;; "rr,hr .... 
m, , , i“:"* y™ ,Um ... «O tiirnh»,» 

. i :. h“m“ ««. «f.n«-««, leid,»,»»,»,,, LmZ.T m' 1 * " “ Wndc •«. 4„d 
... K..p„N,, ,,.,,,4,,,, l4,s,.|, „ 

N.,...,.I 1,1,1,11,41114,1.,,4,4 »/»(,. » ,.,, ... 

"IT '"O- .... ,',>,l„,4. 4»,, ,11,,,,1,,4,,,4,,4 

I7ep»rtmcn,, having h«»diK-UMed by Arjiw.c, .1 , • 
An t'uthieak itl Hartonellosis torosa leset l'am.sn'v t> .. . 

fr0m IW,0'hfC*rl> |g40 >-,n M’uthssestei,1 t'olomhia(Caucaand Nariin'T 
ssas rcvtewed bs Jaram.llot 1040 From 1440,0 I44S, there ssere ’ 241 cases 

. h J nU,r,al"> ,alc (»Samantegs». 1444) The disease also 

Tn 10 ‘KVUr 7 PlMU a,Kl -- I.-his introduce. 0. '„nt 

b> ..fron, village .0 
, h) 4 *is'umstaniia| estdence led invesitgaiors to belresc tin. 
/ »'zomua colun,bu,rU ssas the resins,hie sevtor 

I i7¡T0,VirrTS,U'‘7 ,VC0VCred "‘m’ -iW ’ a^h« phlcMomtncs m the Pac,tic 
h «lands oil olon.hKH Maneto. |4o4, Fhc sitam. designated ('o A, U,4 was 
discussed hs Fhe,1er and Downs (1474) and lesheial (1414) Hased upon the 
pm,use,,,,g work of 0, Icsh and h,s colleagues „, ncarhs Panama 0471 

L ...-“dssuh phlebotomtnes 

Sand rttes also play a role m the transmtsston of „onhu.nan patas.tes esne- 

Är •* —.. - ... ^s 

• Also see Camacho .Sanche/11474. Irans K S v 
up to date information on kala a/ai in Colombia flop Med Hsg 72.444- S4.S, lot 
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I Winj! venation with 4 branched radius R . 
• Fig 2B) ’ into a single vein 

VS'mt: venation with 5 branched rad.usthj; |2G) 

VVinj; venation with short cubitus (cu). Mandibles 
present 

, .... 
Palpus of 4 segments, rarely .V Eyes usually with eye hr,dee 

pIT yhmWKS ^aped : Psychodinae 

4 SfcSWi'h ' “**«“-*«*. 

Females w,ih ; spennaiheeae Mandibles present "f1"""-' "n* 
Males with bifid aedeagus P D. . . 

rnlebotominae (Fig |2F) 

IK 

1 

w — i mu«. .-. 

liflttilMlMfeftkiM 



SUBFAMILY SYCORACINAE 

Following Duckhousc (1^72¾ I presently recognize 3 extant genera in the 
subfamily—.Vworm Malniay tea 21 spp ), Piirusyi'orux Duekhouse (2 spp ), 
and /t/>o>vi orm Duekhouse tl sp ) Until now, only 4 species have been re¬ 
ported from the New World —i'vcorm ussimilis Barretto and Parasycorm 
Hihhelli (Barretto) from São Paulo State, Brazil, Aposyrorax chilensis (Ion 
noir) from Chile, and an unnamed syeoraeine. the wing of which was figured 
b\ Fairchild ( I'f.VM from Palenque, Colon Prov., Panama 

1'he feeding habits of most species have not been studied but the females of 
Suorax and Apt>.wcorax at least possess mouthparts adapted for sucking 
blood .S’worm silacea lurtis, the type species of the genus from Hu rope, feeds 
on the I’KhkI of frogs and transmits a filarial worm to them (IX-sportes, 1^42) 

The four new Colombian species, described here in the genus .S'worm, share 
several characteristics which set them apart from the other syeoraeine species 
In addition to the paired genital filaments between the parameres ( = cerco pods) 
of the male genitalia, there is a single median process w hich seems to form part 
of the aedeagal complex It lies above the ducts and the proximal sperm pump 
(Fig 2(î) T/»« o worm chilensis, the only syeoraeine with inverted male geni¬ 
talia (Duekhouse, 1472). has o*ry long genital filaments but >t lacks the elon¬ 
gate median process The stout proximal spines (2 or 3) on each style of the 
Colombian and Parnsscorax species distinguish them from the extant species 

in the subfamily. 
Other features, not alway s repeated in the specific descriptions which follow, 

are shared by the 4 Colombian .Vworm species. Coloration: Dusky brown, 
mesonotim but slightly darker than pleura Head: Broader than long; Irons 
puffed out behind antenna. Palpus of 4 segments, the second w ith an inner 
group of 10-20 sensory rods Antenna slender, of lb‘'segments''(scape, ped¬ 

icel. and 14 flagellomeres). the last reduced in size and terminating in a cone 
shaped peg sensilla ttwo similar sensilla on flagellomere XIV); outer base of 
scape with 2 short sensory hairs as in A chilensis: pedicel with 2-3 similar 
hairs; ascoids suhequal in size, often difficult to examine in available material. 
Female mouthparts include toothed mandibles and 4 bool shaped sensilla at tip 
of labrum; these features absent in males. Cibarium unarmed Thorax: Pleura 
with b+ setae mainly on the anepimeron but some may extend downwards to 
the katepimeion; upper episternal setae present or not; both sexes with 4 
straight bristles below base of haltere (Fig 2H) Wing broadly rounded; veins 
sparsely haired; radial fork distad of medial fork. Abdomen: Females without 
setae on tergites 8 and 10 or sternite 8 Male genitalia not inverted. Style with 
a patch of 8- 15 short pointed setae at base; terminal spine slightly beveled at 
tip, 2 or 3 proximal spines present, with or without a long subterminal hair; 
aedeagal complex as mentioned above; the paired genital filaments turned up- 
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wards, sinuous or not. paramcrcs somewhat resembling those of A. ( hilen.us 

but ditiermg in the nature and position of the lobes, setae, and projections be¬ 

male genitalia: Haeh spermatheca and sperm duct forming a continuous tube 

with taint transverse striations, terminating in a heavily scleroti/ed “button" 

which u|>pcars shiny black, a tenuous sac usually amorphic following treatment 

in KOH, arises from the end of the button; an internal apódeme or furea asso¬ 

ciated with (laired spcrmathecac. 

I he combined length of the sjiermatheca and duct varies inlerspecitically 

and probably corresponds to the length of the male genital filaments. This lea 

ture and the distribution of the antennal setae and distance between the com 

pound eyes were also used in associating the sexes of three of the Colombian 

species but there remains the possibility that the males and females were not 

correctly associated. The immature stages of these and other New World spe¬ 

cies in the subfamily have not been discovered. 

Keys to the Sycora* Species 

Males 

I Style of male genitalia with ) strong spines and long subterminal 

han; median process of aedeagus parallel-sided in dorsal view; lower 

distal projection of páramete pointed at tip. Antennal sensory setae, 

excluding the jiaired ascoids, arranged in a whorl like pattern on 
flagellomeres. 2 

Style with 3- 4 strong spines but without long subterminal hair; 

median process of aedeagus with basal two-thirds 

expanded and terminal one-third slender in dorsal view; lower distal 

projection of paramere rounded at lip. Antennal sensory setae, 

excluding the paired ascoids, not arranged in a whorl like 
pattern. y 

2. Aedeagal ducts relatively long, exceeding the length of the sperm 

pump. A subtriangular plate, dorsoventrally flattened, with acute 

bifurcate tip ptesent below the base of the median process of aedeagus 

Tip of median process of aedeagus rounded m lateral view 

.colomhiensis (Fig. 3) 

Aedeagal ducts shorter, less than length of sperm pump and not as 

sinuous. Subtriangular plate absent. Tip of median process of 

aedeagus angular in lateral view . .fairchildi (Fig 4) 

3. Style of male genitalia with 4 strong spines; median process of 

aedeagus more slender (Fig. 2G). A larger species, wing length greater 

than 2 mm. ,indicóla (Fig. 2) 

Style with 3 strong spines; median process of aedeagus relatively 

stout (Fig. 51). Wing length less than 1.5 mm. trispinosa (Fig. 5) 

21) 
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Hrituilt * 

Flagcllonicrrs I - VIII w.ih p-inrd .s,-o,d>. o.hc. amenai >clac ,«,u|omly 
dislnhutcd H>vn i at her narrow, sopar au-d hy disiartcc = to 
7 facet dumeim .. . in\iun,i\o (l-i^ S) 

Hajrellomerts I-IV with parted abords, one gnnip of antennal setae 
arranged in whorl like pattern, l yes separated h\ X or moir facet 
diameters 

Fuica spade shajied aprcally. its length at least V, that ot sperm duct 
+ spcrmatheca Hagellomere 1.0.20 mm. or longer 

i'olomhirnus (Fig \) 

Furva ‘ V- shaped aprcally. its length hut slightly less than that of 

sperm duct + spcrmatheca Flagcllomctr I less than 0 20 mm long 

him hiUi (|;ij< 4) 

i .rvrofijr iiiuhi i>hi n sp 
" 21 (Fig 

Molt (hololype): Wrng length 2 (V wrdth I 0.V Head hergh. (Ml. width 

0 17 yes separated hy 0 14 or hy distance * to 8 facet diameters Antenna 

including scape and pedicel) I hi long. Hagellomere I (0 2Mong).ahout I 8\ 
ength of Hagellomere II. paired ascords (Fig 20. suhequal... sr/e. on Hagel 

lomees I-IV only; other antennal setae mostly deciduous, not arranged in a 

whorl like pattern Palpal length 0 17; ratio of segments: I - I 02-0 7>-o h7 
second segment wrth 20+ strap l.ke sensory mds in a distinct patch Pleurawrth 

sciac bcU"> W‘"K Fase, without ep.sternal setae Wing venation as fig 
med 1 engthol femora, tihiae. andhasitarsi; Foreleg.O.M.O 71 0 4U m.dlee 

C).6J ... « VisibleMerniles.- ,,,.1 ,l£g¡ 
circular openingi laterally. Genitalia: CoxitcO H long Styled 18 long with I 

terminal spme. slightly heveled at tip and w ith a pmx.mal u»w of 1 smallc! spines 

Parame re as shown with several setose lobes and projections, the most distal 

huger like with rounded, upturned tips Aedeagal complex of a laterally com 

pressed sperm pump (0 20 long) with,,, the abdomen; a median distal piocess 

0 '‘rngl compressed dorsovent.ally, curved and slender in latc.al view no 
turned at tip. hasal two thuds much wider tha.vd.stal one thud when viewed 

dorsally. paired sinuous and relatively long genital Hlaments IV,vi as hgured 

Mottruil tuimmtd. Colomb,,, ,( holotype (no M7). (V„o Munch,one 

(I aucai. .450 mabove sea level, light trap in cloud forest, b Aug Id? 1.1> (¡ y 

Idn W ^ same data except collected by k (' w .HAug 

/li.vvMHÙm S andícola, the largest Su omy known from I'olomhia. closely 

resembles S impmoso n. sp in details of the male genitalia, setalion of the 

antenna and m other character states I he two species, apparently allopathe, are 
separated hy the ehaiiietois given in the key 
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Su iir.n .imhcolti male - A Meail. B Wing. CV Peiiiccl and nagellomeies I and 11 
showing aseoids, 1) Terminal 4 nagellomeres, H Palpus. I- Cienilalia. dorsal view. ft. 
Sperm pump, genital lilamenis. and median dorsal pivvess ol aedeagus. lateral view. H. 
Metathoraeie spiraele and posispiraeular setae.

Male: C'erro Muiuhique. Cauea Dept.. Columbia

L
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2 Svtvnn colombiriiMs n sp 
(Fiji ') 

Mu/«'(hololypc) W in>’. U-ti^ih I I2;wullh0 47 Mcatllk'ighlO 21. wullhO J.s, 

eyes scpuralcii by 0 12b minor by distance to K) tacet diameters lla^ellomcre 

I (0 I1» mm long), about 2 2\ length of tlagellomere II Paired ascoids visible 

only on llagellomeres I and II; othet sensory hairs m a whorl like pattern on 

tlagellomeres I the remaining llagellomeres missing Palpal length 0 It), 

ralioof segments I ()‘>| OHO 0.72. Pleura with*) 12 setae in one specimen, 

but lacking in the hololypc Wing venation as figured I cgs missing Nature ol 

stermtes not determinable (¡emlalia: C'oxite (0 177 long); style (0 OH long) with 

a terminal spine, a long suhtcrnunal bi istle and 2 proximal spines Parnmcrc as 

figured, the lower distal protection blade like, pointed at tip Aedeagal complex 

Sperm pump (0 10 long); median distal process p) 00 long), slender and sub 

eipial in width m dorsal view, with a slender, rounded tip m lateral view, a sub 

triangular plate, dorsovcntrally flattened, with acute bifurcate tips, pointing to 

the rear, present below the base of the median process of aedeagus I'ervi as 
shown. 

hmiilf (allotype): W ing length I 17; width 0 V> Head height. 0 24; width 

0.20; eyes separated by 0 I S or by distance to 10 facet diameters Antenna 

II IS long). Ilagcllomcrc I (0 22 long), about 2 4X length of llagellomerr II. 

paired ascoids on llagellomeres I IV; other sensory hairs arranged in a whorl 

like pattern on llagellomeres I \ V Palpal length. 0 11 ratio of segments I 

I -0 7S O SH. Pleura with lb- IH setae below wing base and 0 or I upper ep 

isternal seta Wing venation as shown. I cgs partly or w holly missing in all spec 

miens, length of femora, tibiae, and basitarsi of foreleg: 0 43, 0.SI, 0 27. 

Abdominal slernite 2 with paired circular openings at sides; other slcrnitcs ap 

patently lacking these openings. Spermatheca and sperm duct length at least 

0 IS trom base to tip of button; fuiva spade shaped at end. 

Mtitrriiil Ciflombia J hololypc (no S2*)), Anchicaya l)am(Valle), 

elev ca 400 m above sea level, light trap, 2H Jan l')7S. K C'.W V till<>t\i>r (no 

S30), same data as hololy|H' except collected 10 June l*)7S. /’(Miirv/vv (nos 

S3I - S3H). all from type locality in light traps; I S'. 11 August ld7J. I) tî.Y, 

& RC'W I . 2 S’S’. 2H Jan. I*)75;2 S'S', 10 June l*)75, R.C.W. 

/>i.vi M.v.wou The male of .V colombiensin, the only (.'olombian species with 

a Hal tened suhtriangiilur plate below the base of the median distal process of the 

aedeagus. was at first confused with .V fuin hiltli but the presence of the plate 

and the greater length of the aedeagal ducts readily separate (he 2 species The 

female of ,V iolonibirnsis share several character states with .S' fain hihti and 

.S' friv/mio.vn but may be identified by the characters m the key 

3. S\rora\fuinhildi n sp 
(Fig 4) 

S/m/«' (holotype): Wing length. 1.13; width, 0.47 Head height. 0 23; width. 

0 2H, eyes separated by 0 13 or by distance = to 10 facet diameters. Antenna 
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I'Hirm A 

.Vv<(>r<M colttmbirnsis — A Male head, H Female wing, (' Male wing, 0 Female 
head, F. Male genitalia, dorsal view, F Male siihtriangulai plate, G. Spermathecue. H 
Sperm pump, genital filaments and median dorsal process of aedeagus, lateral view 

Male: Anchicayá Dam, Valle Dept . Colombia 
Female Same locality as male 
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about 0.79 long; flagellomere I (0 18 k.ng). about 2.5X length of flagellomere 
II; paired ascoids visible only on flagellomeres I-III. other sensory hairs in a 
whorl-like pattern on flagellomeres I- XV. palpal length 0 10 mm; ratio of seg¬ 
ments: I- 1.18- 1-0 72. Pleura with 5- 11 setae below wing base and with 
1-2 upper episternal setae (n = 5). Wing venation as shown. Sternites appar¬ 
ently lacking clear circular openings. Length of femora, tibiae, and basitarsi of 
slide 544: Foreleg. 0.42. 0.43. 0.24; midleg. 0.45. 0.40, 0.24; hindleg. 0 47 
0.37.0.20. Genitalia. Coxite. 0.16 long; style. 0.88 long, with a large terminal 
spine, a long subterminal hair and 2 proximal spines. Lower distal end of par- 
amere terminating in a hook-like projection, acute at tip. Aedeagal complex- 
Sperm pump (0.11 long); median distal process (0.068 long), angular at tip and 
relatively wide in lateral view, subequal in width when viewed dorsally; aedea¬ 
gal ducts short, each about 0.96 long. Cerci as shown. 

Female (allotype): Wing length. 1.47; width 0.61. Head height, 0.26; width, 
0.30; eyes separated by 0.14 or by distance = to 9.6 facet diameters. Flagello¬ 
mere I (0.16 long) about 2.3X length of flagellomere II, paired ascoids, sube¬ 
qual m size (but not conspicuous) on flagellomeres I-IV. absent from remaining 
flagellomeres. other nondeciduous antennal setae as in male. Palpal length 

0.1l6: ra,io of segments I- 1-0.92-0.78. Pleura with 10- 11 setae below 
wing base and with 1-2 upper episternal setae (n = 3). Wing venation as 
shown. Length of femora, tibiae, and basitarsi: Foreleg, 0.39,0.40,0.22; mid¬ 
leg. 0.42, 0.47, 0.24; hindleg, 0.47. 0.50. 0.20. Spermatheca + sperm duct 
length about 0.08 from base to end of subcircular button; furca somewhat “v” 
shaped apically. 

Material examined: Colombia S holotpye (no. 539), Anchicayá Dam 
(alle) elev. ca. 400 m above sea level, light trap in forest, 11 Aug. 1973, 
D.G. Y & R.C.W. 9 allotype (no. 540), same data except collected 28 Jan 
1975. R.C.W Paratypes (nos. 541-547) all collected in light traps. I d. Rio 
Anori ( Antioquia), Colombia, elev. ca. 410 m above sea level, 22 Sept 1970 
D.G.Y. I d. Rio Anori, 23 Sept, 1970. I 9. Anchicayá Dam, 11 Aug 1973^ 
D.G.Y & R.C.W. 3 dd, I 9 Anchicayá Dam, 28 Jan. 1975, R.C W. 1 d 
Anchicayá Dam, 5 March 1976, R.C.W. 

Discussion: The short sperm ducts of S.fairchildi serve to distinguish this 
taxon from the other species of Sycorax in Colombia. 

I take pleasure in naming the species in honor of Dr. G. B. Fairchild who has 
contributed so much to our knowledge of medically important arthropods in 

4. Sycorax trispinosa n. sp. 
(Fig. 5) 

Male (holotype): Wing length 1.22; width 0.56. Head height 0.23; width 
0.28; eyes separated by 0.08 or by distance = to 7 facet diameters. Antenna 
0.88 long; flagellomere I (0.15). about I.8X length of flagellomere II. Paired 
ascoids on flagellomeres I-IV, absent from remaining flagellomeres; other an- 
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Syyuy'axfuin hiUli — A Male head. B Female win^.C Male «mg. I> Female head. 
\ Male gcmialia, dorsal vu-«. F Sperm pump, genital tilamenis. and median dorsal 
prxvevs of aedeagus. lateral vie«, li Spermathecac. H Female |Kdieel and llagellom 
eres I and II showing paired ascoids and othei setae 

Male Anehicaya Dam. Valle IVpt . Colombia 
Female: Same liKality as male 
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Figure 5 

Sycorax tnspinosa - A. Male head. B. Female palpus. C. Female, terminal 4 flaeel- 
lomeres, D. Female pedicel and flagellomeres I and II showing ascoids, E. Female head 
F Female wing. G. Male wing, H. Male genitalia, dorsal view, I. Sperm pump, genital 
filaments, and median dorsal process of aedeagus, lateral view. J. Tip of furca dorsal 
view, K. Spermat hecae. 

Male: Anchicayá Dam, Valle Dept , Colombia 
Female: Same locality as male 
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trun«) sente nH«sll> >Ic\hIvhhi', iu*i «rtnngcil m ¡i «horl like piUlein r;ilpal 
length.0 I ' mm, talioot segments I I 1' 0 S4 1' n. mvoiuIsegment with 

151 ixhI sensilla »'lema with 'J lo setae heloss wtng base and I •» un'*-1 
eptsternal setae tn 10» Wmg sénat ton as ttgmexl l ength ot tenuna. tibiae, 
ami basitaisi Foirleg. 0 4V 0 44. 0 .'b. mnlleg. 0 4^. 0 44. t» .'0. hmdleg. 
0 ", 0 52.0 .'4 Abdominal >tetnnes ? ' xsitli |viiiu\l lateial v^H-mngs tien 
Italia (.'osite. 0 l*> long St>le, 0 1«. with 2 ptoximal spines and a letnnnal 
spine Paramere as shown, similat to that ot \ .m.íi«\*í«i, the most distal pio 
íes tton also eut ved at tip. huger like Aedcagal complex ot a lateralis eom 
piessesl s|H*im pump (0 11 long!, a meshan distal puvesx |t» U» long», "ith the 
basal tsss* thirsls expanded, gieatei than twice the width »4 the terminal third in 

dorsal s lew, aedeagal ducts and cerci as show n 
/Y«i.i/e (allotspe» Wing length I 54; width 0 71 Head height. 0 51. width. 

0 27; es*s separated bv distance ot O I ot bs distance lob d facet sliameiets 
Antenna. I 0 long, tlagcllomere I (0 IMongl. absait I 7 x length ot llagellom 
eie II Panes! asesads on tlagellomeies I VIII. absent from tematnmg t'agello 
metes, »ahei antennal setae ntssstls deculvuxis ns*t art angesl in a " hoi I like pas 
lent Palpal length 0 14 mm; ratio of segments I 0 8^ O bi 0M. palpal 

sensilla as in male Plema with 10 21 setae below wing base and I 5 uppei 
episternal setae (n ^1; w ing senatum.as shown l ength ot temoiu. tibiae, and 
basitatsi loteleg. 0 44. 0 42. 0 27. midleg. 0 40. 0 48. 0 27; hi ml leg. 0 54. 
0 5b. t» 27 Abdominal steimtes 2 5 with paus'd circular sipenings at sides, 
remaining stei mies mdetet inmate ('onibinexl length ot spet matluva and spet in 
vhict. from base to tip of scleioti/ed button. 0 15 I urea spade shaped its show n 

(fiifnin/esumnto/ t 'i'/om/Nii .* hiskaspetms 548», Am'hicasa Pam(Nalle», 
eles ca 400 m atvse sea lesei, light trap in totest. 5 Match l‘>7o, R (' \\ V 
allotype (no 540», same data Pai atypes (mvs '50 574». all sx'llevted tioiu 

ts|se Isscality in light oi tlight traps bs I» (i 4 ami s*i R f 45 2 ss . U» Aug 
1074; I I V. II Aug 107». I » 4 VV. 28 Jan 1075. I >4. 2 '»V. 5 

Match |07b 
/»t.tvw.s.tion I asssvialed the male ami female of \ ins/'ini'ui on the basis »st 

the following chat ac ten sties which, m »vmbmation. aie mH shaiesi bs ,V Am 
i Ai/i/i »M .V cis/om/stensi» l lagellomere l relatively sh»»rt (0 14 (» |0 mm, 
n : 27». sxsmp»HitKl s'sx's more narrossls sqsaiated than those »*t the s'thet svm 
pan ic s|secies, antennal setae (excluding the paus'd ascs'isis» nuvstls divuKuais, 
scatteie»!. aedeagal »hu ts ami s|X't mathecae generally » »»responding m length 

Hie males »»f .V iM.»7»im*«»i ami .4 .w./ii Wu, althsHigh »gute stmilat. »htlet in 
si/e ami bs »»thei characters gisen in the kes lhe female »»I iim/i» »*/»i. presently 
unknown. pr»»habl> resembles nnponxtii m »letails »»t the spet mathecae ami 

palpi 
lhe specific name refers to the » stt»»ng spines »»n the stsle »»t the male 
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SUBFAMILY PHLEBOTOMINAE 

JVn khi s sukIu'n »»n this suhlamil> m tolombia worv rvv icnnl b\ Osorno cl 
al ami will not Iv rrpcalcd here except tor literature citations in the 
species accounts Neail> all ot these studies involse s\stematics, especial!) spe 
cíes descriptions and distribution teconls tVinjj to the paucit) ot biononuc 
studies on the C'olombian PhleKrloinines. I tell that it would he desirable to 
pros tile references to such studies carried out in other countries The results of 
these studies n\a> not alssassappls loconspeeific j»pulations mColombia Ness 
intiumation on the hituijs habits >st si'ine species in t'luvo IVpt is piostdcd in 
the species acctsunts 

With less exceptions I hase not tedescr iK-d knossn taxa because ot adequate 
original or subsequent descriptions cited in the taxonomic references 

Kb) to mi Nf\x WokidGfnfka 

I Wuif! broad. rxHinded at tip; R, f R, + K, torks K'torx-. on same 
lesel as, or slightly beyond r m crosssem Pleura ssithout 
espisternal setae female cibariunt unarmed Male genitalia 
with style longer than coxite Muri/esyi ti lg b 71 

NN mg (sointed at tip, R, f R , + R, forks ssell beyysnd r m crssssvein 
Pleura ss ith episternal setae female cibarium armed ss ith teeth 
Male genitalia xxith sty le shorter than coxite 2 

2. Interwular suture complete Female cibarium xxith 4 longitudinal 
tvssxs ot horizontal teeth Male genitalia ss ith ' laige spines, 
2 ot sshich (usually basal pair! borne on a common tubercle 

Hrumph'mvM (Fig H-I It 

Intersvular suture incomplete Female ss ith I roxx i>f ln>i i/ontal teeth, 
xertical and lateral tivth present or not Male genitalia xxith style 
bearing I b large spines, basal pair not borne on a common tubercle 
m those species has mg 5 spines l (Fig 12- twt 

(ÍKNl'S Warii t VA Ml Rt tO, I^S 

Phis genus, recently enlarged to accommodate H [H l hrrhgi (Fchld t by 
l ewis et al (|d77t, contains A sjvcies. 2 of which in the subgenus HUn/evii 

ixvur in Colombia l ittle is know n about the habits of any of the species alt hough 
M i H I n>tundi/Ynm\, one of the Colombian species, and tt t M I /•A/eJhvomon 

Hertig. the tspe species tiom IVm, are .inthu'(V'philic 
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Keys to Species 

Males 
I. Palpal segment 5 longer than combined length of segments . + . 

Paired intraabdominal rods present. Genital filaments about I KX 
length of pump. Style lacking a basal bristle. Wing length less 

Palpal segment 5 shorter than combined length of segments 2 + 3. 
Intraabdominal rods absent. Genital filaments less than I 3X 
length of pump. Style with a basal bristle. Wing length over 
, „ . . nuundipenms (Fig. 7) 
18 mm. 

Females 
I. Spermathecae large and sac-like with smooth walls. Palpal segments . 

longer than combined length of segments 2 + 3. Wing length less than 
20*mm . nigrosacculus (Fig. 6) 

Spermathecae cylindrical. somewhat worm-like, with transverse 
striations. Palpal segment 5 shorter than combined length of segments 
2+ 3. Wing length over 2.0 mm . mtund.penms 

5. Warileya {W.) nigrosacculus Fairchild & Hertig 
(Fig. 6) 

KMIm«¡gmvTulus Fairchild & Hcrti*. 1151b; 428 tí hol««*. Cçm 

Campana. Panamá Pro».. Panamá). Fairchild. 1153; 103 Ici, lo «'"•*“ »T 
,.,,. narretto 1155a: 188(listed). Forattini. 1171a: (l07nListcd).Tcshela ., 
1171.: 153 (blood meals. Panama). Marlins * Morales 1972: 3«MIiste 3 
YrningSCtaniotis. 1972:97(.5.dacr.l.Chmiums el »I..in2.95-W'"n«' 

hollows. Panama,. Chrisiensen. 1972a: 88 ,li,.ed); Foramm 1973. 5»-538 
(9 fig.). Velasco&Trapido. 1974: (cf. to W. vwtgaji)- Lewis. 1975a. 500et seq. 

(mouthpart morphol ). Lewis et al., 1977: 325 (classtf.). 
Distribution: Colombia (Chocó. Valle). Panama. ,7 
Material examined. Colombia. 1 d. I 9. Curiche (Choco). Malaise trap. ^7 

April 1977 I d. 1 9. Anchicayà Dam (Valle), light trap, 28 Jan. ’ ' 
I á. same data but taken 16 July 1975. Panama: 9 hoMype cemi Campan. 

(Panama), hollow log. 7 Jan. 1947. M. Hertig. 2 <«• - 99’ 
Canal zone, tree hollow. 10 Sept. 1969. B. Chamotis. 4 ¿Ó same data but taken 

1 ^Discussion.' A little known species. W. nigrosacculus is easily distinguished 
(rom W. nmndipennis by the characters given in the key. Using a precipitin test 
for blood meal determinations. Tesh et al. (1971a) found that ^ from 4 re¬ 
cently engorged nigrosacculus females reacted with mammalian and reptile- 
amphibian antisera. Four other blood meals were nonreaettve due to small vol¬ 
umes of blood and/or to the weakness of the reptile-amphibian antisera. 

í 
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WanUvu rngnumY^ - A Male head. R Male ««¿ellonwre II. C Female heml. D 
Female flajiel omere II. E Female aharium and phar>nx. F Male genitalia, dorsal. 0 
Iipsot genital filaments. H Female wing. I Male wing. J Spermathevae 

Male I'uru-he. Ohkv Dept . Colombia 
Female Same Uvalitx as male 

Í 
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h. Warileya (W. ) n/iundifk’nnts hairchild & Hcnig 
(Fig 7) 

Warileya rvtundipennis Fairchild & Hertig, 1451 b: 424 ( 3 holotype, ? .Cerro 
Campana. Panamá Prov.. Panamá). Fairchild, 1453: 102 (cf. to Hertigia her- 
tigi). Barretto, 1455a: 188 (listed) Fairchild & Hertig. 1454: 122 (Costa Rica). 
Johnson & Hertig, I4t>l: 765, 775 (rearing). Hanson, 1468: 43 (larval fig ). 
Forattmi, 1471a: 107 (listed). Young & Chaniotis, 1472: 366 (listed). Christen 
sen, 1472a: 88(listed). Forattmi, 1473: 536-538(d. Y hg ). Velasco&Traj:- 
ido, 1974: 436 (cf. to W. yungasi). Lewis, 1475a: 500 et seq. (mouthpart 
morphol.). Lewis, 1475b: 366 (hair sockets, tig.). Lewis et al.: 1477: 325 

(classif ). 
Distribution: Colombia (Antioquia, Chocó, Valle), Costa Rica, Panama. 
Material examined: Colombia 2 99 .Teresita (Chocó), tree buttress, 15 June 

1467. 27 99, Rio Anori (Antioquia), light traps, Sept. 1470. 5 99, same data 
but 24 May 1470, C.H.P. 8 dd. 2 99, Anchicayá Dam (Valle), light trap. 28 
Jan. 1475, J. E. Browne. 6 dd, 6 99. same data but taken 10 June 1475, R.C. W. 
5 dd ,4 99, same data but taken 16 July 1475 Panama d holotype (no. 2335), 
9 allotype(no. 2312),CerroCampma(Panamá),Shannon trap, 24 Aug. 1450, 

M. Hertig & G. Fairchild. 2 dd, Rio Changena (Bocas del Toro), Shannon trap, 
8- 11 Sept. 1461,R. Hartmann & P. Galindo. CostaRica. 2 dd, 1 9,Türrialba 
(Cartago), Shannon trap, 20 Aug. 1461, G. Fairchild & M. Hertig 

Discussion: Warileya rotundipermis, the only Warileya species lacking intra¬ 
abdominal rods (Lewis et al., 1477), has been reported feeding on man in 
Panama (Fairchild & Hertig, 1451b), but its role, if any, in disease transmission 
is not known Dr. C. H. Porter also has collected man-biting females at the Rio 
Anori (Antioquia) locality, mostly in forest clearings (ptrs. comm ). 

The records of W. rotundipennis and W. nigrosacculus from Chocó and Valle 
Depts. indicate that both taxa probably occur in other areas of the irons-Andean 
region perhaps as far south as Guayas Prov., Ecuador 

Genus Brumptomyia França and Parrot, 1921 

Characterized by Theodor (1465), Lewis et al. (1477), and others, the genus 
Brumptomyia now contains over 21 species, 5 of which occur in Colombia. Ex¬ 
cept for the female of B. hamata, which has very short sperm ducts (Fig 101), 
the females of the other species in Colombia are virtually impossible to identify 

in the absence of males. 
Brumptomyia avellan, one of the Colombian species, was reported feeding 

on armadillos in Brazil (Mangabeira, 1942b). This and other Brumptomyia 
spp. often rest in burrows dug by these animals. They do not bite man, and the 
preferred hosts of most species remain unknown 
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Figure 7 

Warileya rotundipennis — A. Male head, B. Male flagellomere II, C. Female head, D. 
Female flagellomere II, E. Female cibarium and pharynx, F. Male genitalia, G. Female 
wing, H. Male wing, I. Spermathecae. 

Male: Cerro Campana, Panamá Prov., Panamá 
Female: Rio Anori, Antioquia Dept., Colombia 
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Key to Species 

Mules 

I Genital filaments less than 4X length of pump. hamata (Fig. 10) 

Genital filaments greater than 4X length of pump . 2 

2. Coxite tuft of mostly stout, spine-like setae ..,. 3 

Coxite tuft of slender, hair-like setae . 4 

3. Coxite tuft of 20+ setae implanted on a distinct tubercle. Parameres 
more slender as shown . galindoi (Fig. 9) 

Coxite tuft of fewer than 20 setae, usually about 12, not implanted 
on a tubercle. Paramere broader as shown . avellari (Fig. 8) 

4. Style with isolated spine well distad of proximal pair. Coxite tuft 

implanted on a distinct raised tubercle.beaupertuyi (Fig. 8) 

Style with isolated spine at or near level of proximal spines. Coxite 
tuft implanted on a slightly raised, 

raspberry-like (circular) base .leopoldoi (Fig. II) 

7. Brumptomvia avellari (Costa Lima) 
(Fig. 8) 

Phlebotomus avellari Costa Lima. 1932: 48 (d, Lassance, Minas Gerais, 
Brazil). Mangabeira, 1942b, 225 et seq. (immatures, adults, descr., fig,). Bar¬ 
reno, 1947: 187-188 (full refs.). Fairchild & Hertig, 1947a: 615-6l6(cf. to go/- 
indoi). Barretto, 1951: 212 (dist.). Floch & Abonnent', 1952: 39, 45 (d, Ç 
keyed). Rodriguez. 1953b: 55 (mention). Forattini, 1954: 214-217 (second 
sternite. fig ). Forattini & dos Santos, 1955: 17 (Brazilian record). Ortiz, 1963: 
320(9 keyed). 

Prumptomyia avellari: Barretto, 1955a: 187 (listed). Martins et al., 1961b: 
309 (mention). Martins et al., I962d: 380 (Goias, Brazil). Sherlock, 1962: 
332, 335 ( nention). Carnheiro & Sherlock, 1964: 315 (pupa, keyed, fig.), 
Fraiha et al , 1970a: 468 ( d keyed). Christensen, 1972a: 88 (Panama). Òsorno 

et al-, 1972.1: 14 (Boyacá, Colombia). Forattini, 1973: 122 et seq. (gen. review, 
fig ). Llanosetal., 1976:480(Perú). Martinetal.. 1976b:496(Perú). Ramirez 
et al., 1976: 599 (Venezuela). 

Distribution. Panama. Colombia (Boyacá), Perú. Venezuela. Brazil. Para¬ 
guay. 

Material examined. Colombia. 2 dd, I 9 , Puerto Boyacá (Boyacá). light 
trap, 6 May 1973, C.J.M. Brazil. 1 d, Coqueiros (São Paulo), armadillo bur¬ 
row, Oct. 1953, Albertin. Panamá. I d. Tocumen Airport (Panamá), light 
trap, 23 March 1953, F. Blanton. Paraguay. 5 dd. Acá-Poi, San Pedro bur¬ 
row, 18 April 1950, M. Hertig. 
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HrumiHomym mihndoi — A Male head, B Male tlaitellomere U, C. Female head. D. 
Female dagcllomere II, H Female cihanum and pharytu. F licnital pump, Cl Clemlal 
pump and tilamenls, H Male genitalia, I, Paramere. J ('unite tuft. K Spermatheeae. L. 
Body of apermatheea, M Female wing, N. Male wing, (X Female cihanum 

Male: Tfcrcsita. C'htvo IVpt . Colombia 
Female Same locality a* male 
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Distribution Mr wo«. Wr/i.v, H, >n,im,is. Costa Rùa. l'an,ma. Colombia 
«('aquolii. Chivo, Bolívar, Boyara), h ua,lot. I'araguay 

Mat, nal ruminei Colombia I Ihicilo Boyara (Boyara), light Hap, b 
Ma\ I»)?). C .1 M I , tYrs I Mpnnar (Caqueta), light trap. 11 Nov HJ7|. 

C I M 27 11 VY. IbiVMla (Cluvo). light ,V Malaiso Haps, live trunlis 
April Aug I**;. IX¡ Y Cow., AV.. I Sa.U arlov (Alamela) tiw Mil 
tivss. 2) June I'm. R Rorahal hi,a,lor S M. -I VY. Kio Na|v> at l inion 
rivha (Na|M). light \ (light trap», live hutttrsscv 20 24 May 1^^, |) (¡ y 
iV: 1 Rogers Hon,boas I ,t, Tela, l anretilla Valley, tree hutlivss. 24 tulv 
105.1, W Mils I ,(. same «tala hut light tiap. I I Jan |OS4 Mrwro 2 ,(,(. 2 
S V . Orosci'autla (Chiapas), dv'e hollows, S April |0S|, « ; laiivhiUI ,S; K 
Hartniaiin 2 i(i(. Palenque (Chiapas), tree buttresses, to )| Matvh losi .ri 

l'anvlul«l »V R Haitniann l'araiiuax I «(, SoninieifeM. Y hu. tire eavily. 1' 
Maivh ios«). V /elavla I ,(. same «lata hut 18 Maivh |0v), M Hertig I'an 
ama I ,( (holotype no 814), ty|v hvality, 17 l eh |0.p. p Crahn«l«i I Y. 
same «lata hut Maivh to48 I ,(. | Y. Motinga Swamp neat I t Sherman. 
Canal 'one. light trap. 10 Nov |0S|. !• Blanton 

Dis, uv.viott the h«il«itypc ot H f¡ahn,loi is a large s|Hvimen. wing length 
neatly I 0 mm. tt\*m Chinqui I'tovune. I'anama (ra 12(8) m alvve sea level) 
Smaller speomens tivmi Uiwvr elevan,*ns in Sanlamler IVpt . Colomhia vvvtv 
latet namevl « mcxai hy Shetl.vk (10(,2). who sepataie,l the males on s.;e, 
number ot «listai setae «w the «««sites, shape ol the ae«leagi. ami setation ol the 
patametvs Frtiha et al (IO70a) tivate«! the lava as e«vnspeeilte. has.ng then 
ilevision on the original «lesniptions ami on a male (ivleiitittevl as b gahn.loi 
hv Dr (i B lauvhilrl) trom a lowlaml hvality in Panama 

Asnle Itvvm size ami the nutuher ot «hstal roxite setae (7 in the sahn,loi hoi 
«nyive. V ft m males fiwm the lowlands), I ran detest no markest dittetvnees 
aiming the specimens hstexl alvw 1’he numbei «d distal setae on the ««ixites 
pnihal'lv varies aer.uxhng to the site ot the insert, ami in this rase, appaivntlv 
tvpresents infraspecific variation It tentants to he determines! whether «u mu 
the sue ,it f¡„lm.loi individuals is eonrlated with altitmle. t e . is thetv a r«*n 
tmuous increase in swe ot specimens from the lowlands to the highlands1' Be 
lu s mg this t«i he the rase hut without evulenre l«i supp«<it h. | teniativelv 

sonsulet H mrsat ami II eahnJoi t«i K’ «-«inspcvitir t«ill«iwing l’iaiha el al 
(107()10 

10 Hrumptomvia hamata (Fairvhild Ä Heilig) 
(Fig 10) 

f'hlehuomus hamatus Fniivhild Hertig, |0-I7a ftl4 (,( hoUvfype. Chili 
brillo hat raves, near Chilihie. I'anama) Banetto, |0M 217 (mention) I l«vh 
«V Ahonnenc. W2 )0(,( keve«l) R,xlngue/. |0Mh M(,(. Y measuied. I « 
uaiior), 55 (el to letpoMoi) Out/. 1054 2.17 (hsied! lewis Ä Ctarnham. 
loso 8.1- 84 (,(. Belire. tig ) (.iarnhamÄ I ewts. |oxo 74(Beli;e) Hanson. 
lOftl 120 et ssxp (bleeding sites. Panama) Johnson .1¾ Hertig, lOftl 7ftx 0t 
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L Male wing. M Female cibarium 
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'’"Y,N*m- im™», o*. 

ta,,n ^ « «ta« t«iW Up. Hriwov 
Hanson- I''***- SK (Itfvue identical to those of galimloi) 

Brumptomvia Ham-lto. I'J.VS« 187 (listed! Sherlock |%2 t\> 
ef to mrs*). Wilhams. .«70: 331 (listed. Helue) I ra,ha et al . .«7o‘a 468 
cf ^eyed) honittim, I «71 a: «8 (listed) Ru«ledReÄ Mosser. I «72 uWetsc-o 

(hnredins sues, ecology. Panama) ('hristensen. I«72a 88 (listed), horattin. 
.. ‘ ' et seqjgen review, rtg ). Williams. I«76a 603 (in caves. Belize) ' 
I ntribtnon. Mrxiat. Brine. Colombu, (Chivó). Ki Uiulor 

IWi7 D G Y I y same data hut Malaise trap. 17 June l«67 PtUMmti , ¿ 

larvae' I'.IK r i 4 ^ 4 '«»> re.ted from larva» collected in ( anal /one. I«.‘-7- |«S8, W Hanson 

Although the adults of H m raielv encountered the 

RÚ .“Ctm“i MU"C C°mm0n m S0il ,hr hasf «n*s Hanson (|«6|) and 
RudedgeA Mosser (.«72) in Panama found that the larvae of this species far 
« tnumher those of other phleholomine species in this miemhahitat I ike mhe, 
Brumptomu, spp . the fourth instar larva has only txvo caudal setae 

II Hrumpiom\i,i /ro/vA/o, (Rodriguez) 
(Hg II) 

JT«'™' '’T'1,1"' ,gV,h « hohavpe. guevedo. l.os 
(Y* keyed) hcuador; V • N»™,ial. Guayas Prov., Ecuador) Ortiz. |«63 320 

flrampn.mWu/e^/.u Banetto. I «.VS 187 (listed) Sherhvk. I«62 O' 
vf to mesai). Williams. I«70: 331 (Belize) Fra,ha et al . l«70a 468 46« 

( v keyeil. as possible synonym of guimaraesi) Foraltini. I«7|a. «8 (listed) 
hristensen. I«72a 88 (listed. Panama) Foraltini. I«73: 530 (as svnonvm of 

ftuimiirae.si). Williams, l«76a: 603 (in caves. Belize) 

M':r r.iliunNa (AntiiH)uia. Ch.^o, Valle), 

IwTh riTr ■' ^*««)AnoriIAnlitmuia),linhi,r^»s. Maa 
oo 0‘C !n L rf'1 Ur,chciC h'x'o)- ''Kb' «rap. *h May l«67. D C) Y 2 s 
i hi ,C* l i C*U 'Kar PK'h,ndf 'Vallc'- •'Hk crevice, t«*e trunks and 
lighttrap^ 31 July ^73-4. Aug l«73. D.G.Y. A R C W tea,„/or I <3 (para 
typemv 43(4). QuevedoíUvs Rim), no date, J Rixlriguez 2rftî.2 YY 17 km 

¡Te ÎT?:* LOS Colorad‘'s (^'bincha), mammal hum>w.‘4 Mav 
k ..i k R°gerS 1 ^ • s*»w J«‘a P«t 27 Mav I«76 | ,3 same data 

r « - ' «»"W»» ««>.AlmirànleiBocââ 

"ÄTSr«“'*" ,’5,w Hn‘1 

»r™- Bu ^sidered to he conspecific with B eaiawniew 

h Tr Banr"0) b> Fwra,,in'( |g7"- " specifically distinct. (u Iged hv 
the follow ing considerations: 



Figure 11 

, M , m.i, _ A Head B Flagellomere 11. C. Coxite tuft, paramere. 
mpiomyia leopoldot male A. Heao. ® mioradoa Ecuador. D. Wing. 

Fi« 'ic 

‘"m.Ic: Rio *«on. Ami«l»i. Dot«.. Col.nobi. (oooop. fot Figs. IlCandO) 

,«i~~ot. ™l< - « Oobi»! pootp. I- Cosi» -. 
jgus, same scale as 11C. 

Male. Itaporanga. São Paulo State, Brazil 
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1 The nature am) si/e of the ha sa I coute tufts and the structure and selation 

of the parameres differ markedly between the two males (cf. Fig 11C and 

111). The original figure of ItopolJoi (Rodriguez, I Wb) shows a rather 

broad paramere. but I believe this is a distortion due to mounting tech¬ 

nique, not a reflection of normal structure Paratype no 4314 is obviously 
flattened. 

2 The genital pump of the guimarassi male is less flared and notably shorter 

(0.12 mm-0.15 mm) than that of Uopoldoi which is 0.22-0.24 mm long 
(cf. Fig. IIGand I1H). 

3. The isolated spine of the style of guimuratsi is inserted at 0.5d- 0.61 of 

the segment whereas that of ItopoUloi is located at 0.53. 

In addition to the leopoldoi specimens listed above, I examined 4 guinuinwsi 

males from southern Brazil: 2 . Faz Ribeirão de Baizo. Pi tos, Minas Gerais; 

I <S, Coqueiros, São Paulo; I d reared from egg laid by í captured at the type 

locality (Itaporanga, Sao Paulo. Brazil). I conclude that these allopatric species 

are distinct, H guimuraesi occurring only in southeastern Brazil as far as is 
known. 

Genus Lutzomyia Franca. 1924 

As mentioned earlier, the classification of the l.uizt»n\iii sand (lies is based 

upon the scheme of Lewis et al. ( Id77). It should be emphasized that this rep¬ 

resents a flexible classification, subject to change as new species, new character 

states, or unknown sexes are discovered. 

It is hoped that the following keys and discussions will be helpful to those 

interested in sand flies and disease in Colombia and elsew here in the neotropics. 

Keys to Subgenera, Species Groups, and Ungrouped 
Species of Lutzomyia 

In order to interpret some of the character states in these keys, t he user is urged 

to closely examine the illustrations corresponding to the descriptive statements 

Such relative termsas "strong.” "small," "inflated." etc are understood more 

easily w ilh figures. This also holds true for the male and female genitalia, both 

of which may be complex and therefore difficult to describe by words alone. 

To a certain extent, the Lutzomyia subgenera and equivalent species groups 

are defined by the characters given here. It is important to note, however, that 

species in the same groups, presently unknown in Colombia, may not exactly 

"fit" into a subgenus or species group as characterized by these keys. Forex- 

ample. /.. neve si (Damasceno and Arouck) belongs in the verrucarum group, 

although the mule, unlike ih*; others, lacks a coxite setal tuft This species is very 

common at Limoncocha, Nupo Prov., Ecuador—a locality not far from Putu¬ 
mayo Intendencia. Colombia 

As additional species are discovered in the Republic, these keys obviously 

will have to be revised. For the present, they are intended to be used w ith cau¬ 
tion. applicable only to the Colombian fauna. 
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Molt.'i 
1. Palp 5 very short, less than half length of third and less than twice 

length of fourth.subgenus Psychodopygus (Fig. 61-71)... 2 

Palp 5 subequal to or longer than half length of third and greater than 

twice length of fourth . * 

2. ( I) Style with I large terminal spine and 3 inconspicuous subapical setae. 

Coxite with dorsal margin indented near 
middle.series squamivtntris (Fig. 61) 

Style with 2-6 major spines. Coxite not indented near middle. 3 

3. (2) Style with 2 major spines, both terminal. Paramere 
simple . series orthuri. L. bispinosa (Fig. 63) 

Style with 3- 5 (sometimes 6) major spines. Paramere simple or 
complex. series panamensis (Fig. 64- 71 ) 

4. (1) Lateral lobes markedly inflated. vespertilionis group (Fig. 29) 

Lateral lobes not inflated. 5 

5. (4) Lateral lobes with spatulate setae at 
tips. subgenus Evandmmyia, series infruspinosa* 

Lateral lobes without spatulate setae . 6 

6. (5) Style deeply forked. Parameres with 2-4 modified apical setae as 
shown . subgenus Wonnamyia (Fig. 35-36) 

Style simple, not forked. Parameres usually with simple setae but, if 

modified, then different from above. 7 

7. (6) Style with 2 major spines and I or 2 smaller accessory seta. 8 

Style with 3-6 major spines, smaller accessory setae present or not .. 9 

8. (7) Paramere with dorsal setiferous arm. Coxite without nondeciduous 
setae . subgenus Dampfomyia, L. rosabali (Fig. 30) 

Paramere simple, without a dorsal arm. Coxite with a basal tuft or 
group of setae . verrucarum group, series serrana (Fig. 22) 

9. (7) Style with 3 major spines . 10 

Style with 4-6 major spines. • • 

10. (9) Coxite with a basal tuft of simple and modified setae. Style with a 
small subterminal and a small median seta in addition to the major 
spines . subgenus Pressalia (Fig. 32- 34) 

Coxite without a basal tuft but with a distal group of I5± simple setae. 

•Species of Evandmmyia in this series have not been found as yet in Colombia, but it is 
probable that at least one species occurs in the southeastern part of the Republic The 
suhgenus was reviewed by Young and Arias ( 1977). 
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Style with only a small median seta and 3 major spines, no subterminal 

. Piloui group. /.. pilona (Fig 86) 
11 (d) Style with 4 major spines 

12 

32 

13 

IS 

16 

17 

Style with 5, sometimes 6, major spines* 

12 (II) Antennal ascoids with very long pointed or short blunt basal spurs 
Style without a subterminal seta 

Antennal ascoids with or without basal spurs, but if present they are 
very short and pointed. Style w ith or without a subterminal seta 14 

13 <l2)Co*ite with 3-8 strong distal setae Style with isolated basal 

^100 tlrrinbacht group (Fig 30- 31 ) 

Coxitc without distal setae Style with basal spines more or less 

shannoni group (Fig. 37-42) 

N ( 12) Palp 3 shorter than palp 3. Style without a subterminal seta 

Pulp 3 as long as or longer than palp 3 Style with or without a 
subterminal seta . 

I O 
13. ( 14) Coxitc with 2 or more basal and/or median setae 

C oxite without nondcciduous setae 

16 ( 15) Style with basal spine isolated Antennal ascoids with very short 
pointed basal spurs Flagellomere I shorter than flagellomeres II + 

^ .subgenus Trichophoromvia (Fig. 51-54) 

Style with paired basal spines Antennal ascoids simple, 
no basal spurs visible. Flagellomere I 

longer than II + 111 subgenus Nyssomyia (in part). /. antunesi (Fig 55) 

17. (15) Antennal ascoids with short, pointed basal spurs 
Páramete with a dorsohasal hump. Flagellomere I 

shorter than II + III. or,,gum group (Fig. 45- 49) 

Antennal ascoids simple. Páramete lacking a dorsohasal hump 
Flagellomere I longer than II + III 

. subgenus Nyssonnia (in part). (Fig. 55-60) 

18 (14) Coxite with 3± basal and/or median setae in a tuft or group; 
distal setae may also be present. 

Coxite without a basal and/or median group of setae but long ventral 
setae may be present. 

*******•**•*•••• ¿O 

I ( 18) Sty le with 4 short stubby spines. 2 of which are terminal; 

subterminal seta present Páramete simple, undivided Coxite with 

._4- 8 s,rong dis,al se,ac . haityi group. L haiivi (Fig. 34) 

5 ***•• •- «—«• ft»™ V* 



Slyle with longer spines, it 2 are terminal, then parameres are divitied; 

suhterminul seta present or absent Coxite w ithout distal nondeviduous 

setae . 20 

20. Hind femur with a row of 3-5 short spines. 

subgenus Pintomyia. 1.. xpinoxo (Fig. 31) 

Hind femur w ithout spines. 21 

21 (20) Paramerr with 2 dorsobasal setae, much longer than others, 

hooked or fan shaped 

.subgenus l.utzomyio, series Umyiptilpis (Fig 13- 13) 

Paramerr without such setae. 22 

22. (21) Style with a subterminal seta. 23 

Slyle without a subterminal seta. 2b 

23 (22) Ciemtal filament tips enlarged, spoon shaped, each with a distinct 

inner "tooth’*. mig« ^ei group, series wuMeri (Fig 19-20) 

Genital filament tips enlarged or not but lacking an inner tooth 24 

24 (23) Coxite with setae of basal tuft shorter than w idth of coxite 

. miftonei group,/., miyonei (Fig. IS) 

Coxite w ith setae of basal tuft longer than w idth of coxite 23 

23. Mesonotum & pleura pale saulensi.s group.*/., saulensi.s (Fig 21) 

Mesonotum distinctly darker than pleura. 

. vtrrucarum group, series venmxirum (in part). (Fig 23- 24) 

2b (22) Coxite w ith basal setae inserted on a raspberry like, subcirc ular 

base suhgenus/ufiomvni. seriescrucumi (Fig lb-17) 

Coxite w ith basal setae, if present, not implanted on such a base . 27 

27. (2b) Style w ith paired basal spines Coxite w ith basal tuft of slender. 

subequal setae . 

verrucarum group, seriesvermcuru»! (in part)./ nunc:to\iin (Fig 23) 

Style with basal spine isolated Coxite with either basal-median setae. 

I at least larger than others, or with a patch of slender distal 

setae .cayemenm group, series urn v/«mii«i (Fig. SI-82) 

28. (18) Style with a small subterminal seta 29 

Style without a small subterminal seta. 31 

29 (28) Paramere divided. Coxite w ith long ventral setae 

. longispina group (Fig 43 - 44) 

Paramere simple, undivided. Coxite w ithout long ventral setae 30 

*1 am unable to separate the males on the group level using structural characters 
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-W. (29) Palp 5 shorter ihan segments 3 + 4 lives lartc Ranimer i t 

>«s widlh less (han lhal of style ' P slender’ 

p.,. k. “"grouped, L sp. of Anchicaya (Fig. 89) 
ralp ? longer than segments .Í + 4 Eves small Par,..» .r. k 
»ï« mm, ta ,h., ,,f »I,. - «* 

33. 

,, i vu\ c. i • . . “"grouped. /. rangeliami (Fig gg) 

„ . “ngn>“ped. /.. nordestina (Fig g?) 

szzriis 1 *r,h" ^ ^ 4 dl spurv PalP -s '“"per than segments 3 + 
,,, . , m''""<7,V'V «rouP- ^nesrammen,,, (Fig. 79-gQ) 

• ( 11 * S,vlc Wl,h •' sn>all subterminal seta. 

. oswaUoi group (in part). /.. (Fie g.() 
- tvle without a small suhterminal seta 

. Vf Xa,or group, series peruensis ( Fig 72-7g) 
Coxne without setae at base but with a few s.-... i . 
of coxite scattered setae near middle 
.. group (in part). (Fig. g4-g.S) 

Firmales 

1 .wTÜTT wi'h sclcrollzcd 
inlra,otlnlar ,lu.is(= "hairs") covering mos, ,,f spcnuathc.ao 

subgenus Viannamvia (Fig IS-Ip) 

^ . “> 
- ( I ) Pharv nx w ith posterior spines 

Pharynx without spines. 

3. O)Citarium wi,t, ¡„„erpi,oftorta,„l «h ¡„„„„j, 

. frouP"" Rn).;.. ,Fie SM 
Clbanum w„h h.,,„,h ^ ^ ^ ^ 

4. (3) Ctalum wi,h 10+ horlzomal ¡„ .comb.llU. 
ta\ennsis group, series cavennensis (in n ,rt) / ., . ~ . . (in part), /.. tayennensis (Fie 79) 
Cibarium with 4 horizontal teeth not in a comb-like row s 

and conspicuous 
oyennensis group, scries<,m,(Fig. g| - g2) 

4b 



Foreleg with lemur shorter than tibia Pharynx more slender, the 
transverse ridges and spines less defined. Pleura dark 
('(ivenm'/i.vi.v group, series tin «•mien vn (in parti. / mnn (Fig. HO) 

6 (2) Spermathecae with bubble-like expansions . 7 

Spermatheeae without bubble like expansions. H 

7 (bi Cibarium w ith 4 broad and bluni hori/ontal teeth and conspicuous 
lateral teeth Mesonotuni well pigmented, darker than pleura, byes 
very small subgenus/)«jw/>/<»mvi«j. /. n>suMi (Fig 30) 

Cibarium with 4 slender, sharp hori/ontal teeth, without obvious lateral 

teeth Mesonotuni and pleura pale Eyes larger 
. saulensis group, /.. uiulrnsis (Fig 21 ) 

8 (6) Antennal ascoids w ith long pointed or short blunt basal spurs ^ 

Antennal ascoids simple or with short pointed basal spurs . 10 

4 (8) Cibarium w ith 10+ horizontal teeth Spermathecae distinctly 
annulated. ilreisbachi group (Fig SO- 51) 

Cibarium with 4- 8 horizontal teeth. Spermathecae annulated or 
not. shannon! group (Fig 37-42) 

10 (8) Hind femur with row of 3- 5 short spines 
. subgenus Pmtomvia, 1.. spinosa (Fig. 31) 

Hind femur w ithout spines 11 

11( 10) Cibarium w ith b or more horizontal teeth. 12 

Cibarium with 4 horizontal teeth. I? 

12. ( 11) Individual sperm ducts markedly convoluted, twisted. 
. aragaoi group, series hrasihonsis, L. runoit/cs (Fig. 4*)) 

Individual sperm ducts not convoluted as above. 13 

13. ( 12) Palp 5 equal to or shorter than segments 3+4 14 

Palp 5 longer than segments 3 + 4 . lb 

14. (13) Spermathecae larger, sac-like, without annuli. Ascoids with short 
pointed basal spurs.aragaoi group, series aragaoi (Fig. 45-48' 

Spermathecae smaller, with incomplete or complete annuli. Ascoids 

with or without short I *asal spurs. 15 

15. ( 14) Flagellomere 1 longer than flagellomeres 11 + ill Ascoids 
with short basal spurs.subgenus Trichophonmyia (Fig. 51-54) 

Flagellomere I shorter than 11 + 111. Ascoids without visible basal 
spurs . subgenus Nyssomyia (Fig. 55- 60) 

lb. ( 13) Cibarium with b horizontal teeth. Spermatheca with terminal 
segment smaller than preceding segment. Common sperm duct longer 
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ihun iiulivulutil iluctK . (i.vh^/i/oi group (in purl), / K.)) 

I'ihuruini NMih s t hort/oulul tcclh Spcrmuthccu \miIi terminal 
scgmoni ns large us others Common sperm iluet much shortci thiui 
iiuliMilu.il iluels. 
suhgenus / ui.-omuii. series /»ngi/H«//)!.«(inputt), / /«ingi/xi/^KJi(i;ig IS) 

17 (II) Palp 5 shorter than segments + 4 18 

Palp 5 longer than segments ) + 4 . 21 

18 (17) Spermuthecae imhritutcil. annuli semi teleseopeil hnlivKlual sperm 
ducts heavily sclerotizeil, wrinkled, oi rugose in part or whole 

suhgenus Psvihodi>p\nus (Fig hi-71) 

Spermuthecae not inihriculed, annuli, if present, not semi telescoped 
Individual spcim ducts non rugose, smooth walled or with slight 
thickenings Id 

|d ( |8) Cihanum with inner pair of horizontal teeth pointing inwards 
l:lngellomerc I extremely long, suheipiul toot longet than comhined 
lengths of palpal segments Ascoids with very short hasal 
spurs ungrouped./ norths fina (Hig87) 

Cihanum with horizontal teeth (loinimg Iowan) pharynx, not slanted 
mwanls Hagellomere I shorter than palpus Ascoids w ilhout visible 
hasal spurs .20 

20 (Id) .Spermuthecae as shown, lottgei than individual sperm ducts 
Abdominal tergite 8 without lateral setae 

vfsi*riilioni.\ group, series vfsptrullonis (Pig. 2d) 

Spcrninthecue otherwise, shorter than individual spettu ducts. 
AKIommal tergite 8 with lateral setae . 21 

21 t20) Spcrmuthccuc less than twice as long as wide, terminal segment 
sutallei than preceding segment ('ontmon sperm duct longci than 
individual ducts.oswoldoi group (in part). /.. pin (Fig. 8.)) 

Spcrmalhecue cylindrical, its length at least.) times width, terminal 
segment suheipial to or sninllei than others Common sperm duct 
shorter than individual ducts. 
. veuilor group, scries prmmvi.v (in part), (Fig. 72-74; 7h- 78) 

22. ( 17) Individual sperm ducts heavily pigmented in part or whole 
. suhgenus Pressaiia (Fig. 32-.)4) 

Individual sperm ducts not pigmented. 23 

23. (22) Cihanal arch absent or conspicuous only at sides 24 

Cihnriul arch complete or nearly so . 2b 

•/ phi is keyed twice because of uitraspecific vainillón in the niimhci of horizontal leeih 
(see p. 223) 
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*4 (- ') ('ibw ium wiili hori/oiiul icclK like flmiaicd plaies viewed ulmosi 
edgewise ('onimon sperm duct absent 

. pilosa group. I pilosa (big 86) 

l ibai hihi with hoi i/ontal teeth othei w ise ('onimon spei m duel 
present. 

2.V (24) Wing venation with beta less than hall u//>A.i I'iharium with 
hori/ontal teeth pointing towards pharynx, not inwardly slanted 

.vroiior group, series ptiurnsês (in part), (big. 75) 

Wmg venation w ith bei,i over hall length of oZ/dii/ ('ibai mm with 
hori/ontal teeth pointing inwards 

oswaUoi group (in part). 1.. rvtotaenxis (Fig 84) 

26. (2.)) Spermathecae completely smooth walled. >7 

S|H imalhecae wrinkled, with transverse striations or iiulen'ations 
forming complete annuli or not... ig 

27 (26) Spermathecae tubular, much longer than wide and only slightly 
w idet than individual ducts. Common sperm duct short, not exceeding 
one-lhiid length of individual duels. 

miftonei group, series mtjfoari. I migonti (big 18) 

Spermathecae capsular, about as long as wide, distinctly wider than 
individual ducts where they enter spermathecae Common duct over 
one third length of individual ducts 

. miftmei group, series walktri (Fig Id- 20) 

28 (26) Spermathecae as shown, with some clearly defined annuli, 
terminal one hemispherical and laiger than others 

• .. subgenus l.uizomyia, 
scries lonxipal/tis (in part), and series iruaaia (Fig. I <- 14; lo 17) 

Spermathecae otherwise, with transverse striations or wrinkles, 
terminal segment, it present, not hemispherical 2d 

20 (28) Spermathecae as shown, pear-shaped with hue transverse 

striations, complete or not . /ongi.t/n/iu gtoup (big. 4.)- 44) 

Spermathecae otherwise, sac like and wrinkled .)() 

U) (20) Individual sperm ducts nearly absent, spermathecae seemingly 
joined directly to common duct, byes very small 

. ungrouped, L. rangrliana (Fig 88) 

Individual sperm ducts at least as long as half length of spermathecae. 
Eyes large . vtrrucarum group (Fig. 24—27) 
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PlOURF. 12 

l.utzomvia (P) hirsuto mcortiguettsis female — A Head with palpal segments marVeil 

in Arabic numerals and flagellomcrcs designated by Roman numerals, B Ragellomere 

II showing ascouK. C. Pharynx attached tocihahum, l> Metathoracic spiracle and post 

spiracular setae, K. Ciharium, F. Spermalhecae and associated structures, lî W ing. H 

Femur, tibia, and hastiarais of front leg 

Female: Riot’hangena. Bin as del Toro Prov., Panama 

l.utcomviu tow nxcmli male — I Male genitalia, small suhtcrminal seta on sty le is present. 

J. Genital pump and filaments, same scale as Fig 121 

Male: Rancho Grande. Aragua Slate, Venezuela 

i 
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Subgenus Lutzomyia França. 1^24 

This subgenus, divided into 3 series (Lewis ct al . 1977). contains 21 species 
including /.. morinkellri n. sp. described in this review. Seven of these arc an 
thropophilic, and others probably share the same habit. Luizomyia lonxipalpis, 
the principal vector of visceral leishmaniasis in the New World (Lew is, 1974). 
ranges from southern Mexico to central Argentina, where it is locally common 
in dry. nonforested areas. Luizomyia aomezi, also reported in Colombia, has 
been implicated as a vector of dermal leishmaniasis in Panama (Christensen ct 
al.. 1969). 

In Colombia the series longipalpis is represented by 3 species —/.. lonyi- 
[uilpis, 1.. lichyi, and /,. hifoliata TWispecies, /.. yomrzi and /.. marinkellri, 
are included in the scries true ¡ala. Except for longiptilpis, the females of these 
species are remarkably similar and are separated only by minor nonscxual char¬ 
acteristics. 

Keys to Species 
Males 

I Paramere with long dorsobasal arm bearing apical setae. Coxitc with 
2 very broad fan-like setae at inner base. 2 

Paramere without dorsobasal arm Coxite with 4 or more simple 
setae at inner base. 3 

2. Paramere with dorsobasal arm bearing 2 slender, recurved setae. Coxite 

with patch of long setae distad of fan-like setae. btfoliata (Fig 13) 

Paramere with dorsobasal arm bearing 2 fan-like setae. Coxite 

without a distal patch of long setae.lichvi (Fig. 14) 

3 Paramere with 2 strongly developed, dorsobasal setae Coxitc tuft of 
4 setae. Style with subterminal seta . longiptilpis (Fig 13) 

Paramere without such setae Coxitc tuft of 1()+ setae Style without 
suhtcrminal seta . 4 

4. Pleura entirely pale. Style over half length of lateral lobe. Paramere 

with dorsal setae on distal half of structure . gome» (Fig. 16) 

Pleura mostly dark. Style shorter than half length of lateral lobe 

Paramere with short dorsal setae confined to distal third of structure 

. marinkellei (Fig. 17) 

Females 

I C ibarium with at least 8 horizontal teeth. Spcrmathccac as shown, 
terminal annulation not markedly larger than others . 

. longipalpis (Fig. 13) 

l ibarium with 4 horizontal teeth. Spcrmathccac otherwise, terminal 
annulation spherical much larger than others. 2 
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2. Pleura pale, contrasting with dark mesonolum Flagellonien* I shorter 

than or equal to length of lahiurn . xomezi (Fig Ih) 

Pleura mostly dark. Flagcllomeir I longer than labium .t 

-V Flagellomere I less than 0.32 mm long murinktllti (Fig 17) 

Flagellomere 1 greater than 0.32 mm long.4 

4. Terminal flagellomere longer than preceding flagellomere (XV) 

.. (Fig. 14) 

Terminal flagellomere shorter than preceding flagellomere iXV) 

. bifoluua (Fig 13) 

Sf.RIKS LONGIPA1 PIS 

12. l.uizofnxiti (1..) bitoliiiio Osorno, Morales, Osorno & Hovos 
(Fig 13) 

.Mlzomyia btfoliata Osorno. Morales. Osorno. & Hoyos, 1070: 8 ( J, El lei 
minai. Municip Puerto Boyaca. Boyaca. Colombia). Osorno et al . 1072a l!S 
(listed). Forattmi. 1073: 248 (gen review. <3 fig ). 

Distribution : Colombio (Antioquia, Boyaca) 

Material examined: i olomhia. 13c3c3, 10VV1. K10 Anon (Antioquia). tire 
buttresses. Sept 1070, D.O. Y. 3<3<3.19, light traps, same locality, May 1070 
C.H.P. 

Discussion l.utzomyia bifoliata males from Rio Anori geneially agree with 
the description and figures given by Osorno et al ( 1070). but the strong erect 
seta on the dorsum of the paramere is lacking in our material The female, de 
scribed below, closely resembles l. lichyi, but the terminal flagellomere is 
shorter, not longer than the preceding flagellomere. The longer labrum of hi 

foliota females(0.37-0.42 mm as opposed to0.25-0.3b mm, n = 17. in lichvi) 
also may be useful in distinguishing the species if it proves to be a consistent, 
nonovcrlapping feature 

The following description is based on lOfemalescapturednearthe Rio Anori. 
bemale: Wing length 2,33-2.57; width 0.73. Head, mesonolum. and ab 

dominai tergites strongly pigmented: Rest of insect, including most of pleura, 
paler Head height 0.46; width 0.44. Eyes separated by 0 14 or distance = to 
ca. 7 8 facet diameters. Flagellomere I (0.40-0 50 long), 12 s length of II + 
III, ascoids longer than those of <J, but not reaching ends of flagcllomeres. w ith 
almost indiscernible posterior spurs, present on all but last flagellomere 1 ength 
of palpal segments; I (0.06), 2 (0.15-0.18). 3 (0. Id- 0 21). 4 (0.09-0.12, 5 
(0.30- 0.37); palpal scnsilla on segments 2 and 3. Labrum length = 0.37- 
0.42. Cibarium with 4 nearly straight, sharp horizontal teeth and 20- 30 verti¬ 
cal teeth distributed as shown; chitinous arch complete, well defined, pigment 
patch subtnangular. darker, and broader postcriorally Pharynx (0.20 long) un 
armed. Pleura with 14-22 upper and 3-5 lower episternal setae Length of 
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l (/. )btfoihitii A Male head, H Male (Ugclloninr II. C I riiialc hcavl. H 
»•emale Rajtellomcir II. H female cibanum and pharynx. F. Di«rxal arm ofparamcir. 0 
lîemial pump and Hlamem*. H Male inmtalia. I Spermaihevae. 1 »emale «ma. K 
Male »mg. L Female eiharium 

Male: Kio Anon. Antioquia IVpi . r'olomhia 
Female: Same locality as male 



wing vein sections: Alphti (0 M-0.7U. bclti (0 27-O H). ./»7m (0 1 < 0 1*0. 
glimm.» (0.27-0 Hi. Length ol femora. tibiae, and basitarsi ot slide MS: Lot 
cleg. 0.95. 1.22.0.74; midlcg. 0.91. 1.47. 0 81; hindleg. 0 9«. I o7. I 27 
Abdominal sternife 2 horsesh.K' shaped, hollow in middle Lergite S without 
setae. S|>ermathecae and sperm ducts as tiguix'd 

I V l.utzomvUi (/.. ) /i.Ttvi (LUvh Ä; Abonnenci 
(Fig 14) 

Phlebotomus lit hvi Floch & Abonnenc. 1950a: I (V hololxpc, Rio Horbur 
ata. CaraboKi. Venezuela) Moraleset al . |9o9a )«l (Meta. Colombia) 

Phlebitlomus vexillahus Fairchild & Hertig. 1952: 514 ( o . s'. I'anama) l’i 
fano et al , I9«); P5 (Miranda State. Venezuela) Pitano el al . 19(.2 IS5 
(keyed). McConnell & Correa, I9M: 527 (infected with fungi) F’l.vh A Kra 
mer, I9ft5: I (as synonym of /i.Tivi) Hanson. I9<>s 9() (larva & pupa) Scorza 
et al.. I9ft8: 35 (bionomics). Calderon. 1973: 87 (Merida State. Venezuela) 

Phlebotomus foliotus Mirsa & Ortiz. 1952: 249 (.3, Venezuela) Fairchild 
& Hertig, 1958b: 205 (as synonym of irviï/<JMM.«). 

Lutzomynt vexilluria: Martins et al . |9fvV 335 (Roraima. Brazil) 
Lutzomyia liehyi: Banvtto. |9fr2: 98 (listed). Osornoet al , 1970 12 (cf to 

L. bifolnitii). Arjona et al.. 1971 93 (biting revord, Tolima. Colombia) ( Vorno 
et al . 1972a: lb (Colombian records). Forattini. 1973 213 (lYmidad). 258 
(tigs., a'descr.) Lewis. 1975a: 5(H)et seq (mouthpart morphol ). 

Distribution: Punomo. ('o/<<mbiti (Antioquia, Caldas. Choco, Huila. Mag 
dalena. Santander. Tolima. Valle), lenecuc/a. TYinnitui, Bro;il 

Material examined: Colombio. I í. Curiche (Choco), light trap. Ib Aug 
I9b7. D.G.Y. 4 ÇÇ. Alto Curiche (Chivó), biting man. July-Aug |9o7. 
D.G.Y. I c?. Alto Curiche, tree buttress, 4 April I9b7. D.G.Y. I .3. AltoCur 
iche. Shannon trap. 13 Sept I9b7, D.G.Y. I 9. Miradores. Guatapc (Antio 
quia), light trap. 12 Match |9b9. p Barreto 3 99. Suaza (Huila), horse bail. 
9 March 1971.C Aguila 3 99.25 km F of Buenaventura (Valle), tree trunks. 
Il Aug. 1973. D.G Y. & RC.W. 27 ^3.5 99. 14 km SH of Santa Marta at 
Minea (Magdalena), tree trunks. 17 Aug 1973,D.G.Y & R C \V 2 99. An 
chicayá Dam (Valle), light trap. 28 Jan. 1975, J. F Browne Ienezuela I .3, 
2 99. no other data. I Ortiz Trinidad. I 9. Pcrserverancc cave. Maras al. 22 
Nov. 1974, F. S. Tikasingh Panama. I »3. Serrania Maie. Cerro Chucanti 
(Panama), tree buttress, 5 March 1950. R Hartmann I 9. Cerro Campana 
(Panama). Shannon trap, 25 Aug 1950. M Hertig 

Discussion: Man biting records for this species include those from Panama 
(Fairchild and Hertig. 1952). Venezuela (Scorza et al , I9o8). and Colombia 
(Osornoet al.. 1972a) During the interoceame canal survey in Chivo Dept at 
Alto Curiche, we collected only 4 females on human bait during a 5 month pc 
riod. Fach was a daytime catch, although routine biting collections were carried 
out at night as well. Dr. Pablo Barreto (pers comm ) has collected biting fc 
males within the city limits of Cali, Colombia. In Panama. McConnell ( I9<0) 
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Lunomyia (L.)lichyi - A Male head. B. Male flagellomere II. C Female head. D. 
Female flagellomere II. E. Female cibwium and pharynx. F. Spermathecae. G. Female 
cibarium, H. Female wing. I. Male wing. J. Male genitalia. 

Male: Alto Curiche. Chocó Dept.. Colombia 
Female: Curiche. Chivó Dept., Colombia 
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found non-mammalian (nucleated) red blood cells in the gut of a resting female, 
and Thatcher and Hertig ( 1 %6) captured females feeding on Didelphix and Po¬ 
los. 

According to Hanson (l%8). the larvae of L. lichyi (as vtxillarius) and L. 
gomtzi share certain characters not observed in other species. This, along with 
adult morphology, supports the placement of /.. gomezi in the subgenus l.ut- 
zomyia. 

14. Lutzomyia (L.) longipalpis (Lut/ & Neiva) 
(Fig. 15) 

Phlebitiomus longipalpis Lut/ & Neiva, 1912: 90 (d, 9, Brazil, definite 
type locality not given). Barrctto, 1947: 208 (full references). Guitton & Sher- 
lock, 1969: 383 (immature stages). 

Lutzomyia longipalpis: Osorno et al., 1969: 379 (redcscr., d, 9. Tolima 
Dept., Colombia), Osorno et al., 1972a: 17 (Colombian records). Forattini, 
1973: 213 (gen. review, figs ). Lewis, 1975a: 500 (mouthpart morphol ). 
Killick-Kendrick et al., 1977: 429(rearing). 

Distribution: Southern Mexico to central Argentina. Colombia (Caldas, 
Cundinamarca, Huila, Tolima). 

Material examined: Colombia. I i. 2 99. Baraya (Huila), rock crevices, 
March 1945, M. Hertig Venezuela. 7 13 99, near Calabozo (Guaneo), 
outside wall of house, 17 July 1965, D.G.Y. Bolivia, Brazil, Costa Rica. El 
Salvador, Mexico, A Paraguay. Numerous specimens from various localities 

within these countries. 
Discussion: Lutzomyia longipalpis. first reported in Colombia by Osorno et 

al. (1969), has received much attention because of its tole as a vector of kala- 
azar in the New World. It would be redundant to cite all important references 
to this species, the type species of the genus, because Forattini (1973) has re¬ 
cently reviewed most of them. 

Phlebotomus otamae Nunez-Tovar and Phlebotomus almazani Galliard are 
well established junior synonyms of L. longipalpis. 

Series cruciata 

15. Lutzomyia (L.) gomezi (Nitzulescu) 
(Fig. 16) 

Phlebotomus gomezi Nitzulescu, 1931: 247 ( 9, San Cristobal. Tachira State, 
Venezuela). Barrctto, 1947: 202 (full references). Fairehild & Hertig. 1948a: 
252 (taxonomy). Fairehild & Hertig, 1953b: 382 (<J, 9, redcscr., refs., figs ). 
Hanson. 1968: 60 (larva & pupa). Barreto, 1969: 464 (Meta & Valle, Colom¬ 
bia). Morales ct al.. 1969a: 378 (Meta, Colombia). 

Phlebotomus suis Rozeboom, 1940: 8 (<î, 9, Panama). Barrctto, 1946a: 
I (as synonym of gomezi). Fairehild & Hertig. 1948a: 252 (as synonym of 
gomezi). 
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luromvii, <L.)UmgiPalpis - A Male head. B. Male ftagellomere 11 C Female head. 
D Female flagellomere 11. E. Female ciharmm and pharynx. F. Female wing, C. Male 
wing M Genital pump and «laments. I Male genitalia. J. Body of sperm.theca K 
Spcrùiathecae. I Genital pump, same s. ale as Fig IM.M ParamereotmaletromHu.l. 

Dept . Colombia, same scale as Fig. 151. N. Female cibarium. 

Male: Calabozo, Guaneo State, Venezuela 
Female; Same locality as male (except for Fig I5M) 

> 
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mat hcc ac. H Female wing. I Male wing. J Female c.banum 

Male: TYimdad 
Female: Trinulad 
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PhlfbiUomusjupiftnu FUvh& Ahonneiu. 2(vf, v. FrriuhImiandi 
t'airvhikt \ Mcrlig, 1^8.( 252 (a> ssnoinm ol y* 

l.uizomua aomrzi Marlins ol al . l‘^2h 40 Ul u* / y.ix/Mru,inrun) 
Osorno el al., 1472a 14 (Colombian revimls) l orailini. 1473 240 iyen iv 
mow) lewis, |47Sa 500 uiHHHh(\»rl morphv'l ) Inlernull kV Muller. 14^ 

543 (Honduras) Miles el al . 147b 531 532 linalmy behavior) Waul \ 
Read). 1475; I28(eyy, liys ) /.imnterman el al.. |4’7: 575 (eyy, tiys ) 

Piunbui, ii El Salvadoi lo southern Hia/il ('<>/<>m/>u< ( Ania/onas, Anno 
s|uia Bolivar. Bovaea. (. aidas, (.'aqueta. C'esat. t’luw'. (iiiaiira. Huila. May 
dalena. Mela. Norte vie Saniander. Sanlaiivler, loluua. N iehavta) 

Mutrrnil tuimintJ ( 14^,7, 14 VV. ( unehe il'hvvo). Malaise 
nap. May - Nvw 14b1, p (, y 23 V V . same data bul bitiny man 2 ,'k*. same 
data but on irte I tunk »April |4b7 | V . Sautala, Rio Atiato tl'hoeo!. Malaise 
irap, 20 Jan |4b8, I) (i 3 8 ) VV. Riv' Aruvri tAntiovjuia). Iiyhi traps. 
May 1470, (' H I* I V . same dala by 15 Sept 1470. IM¡ \ 7 VV. I’uerto 
Bovaea (Bovaea), liyiu nap. b May 1473. (’ J M b ,7.7. 2 VV . 1res I squmas 
(('aqueta), hyht trap, 10 Nov |47|. (’ J M I ,7. |7 km W ol l etieia (Ama 
/onas), hyht trap. 2b Julv 1473. D ('. 3 & R (' M Hn,;,!, Cosui Kim, t\uu 
i/of, Aii vmryuii. f\iniinui, lenecuWu Numerous speermens v>n slivles .nul m 
aleohol, in evvlleetmn at (IF 

/»i.vi M.vwon / in.-ornvn. y.we;r. a widespread speeies m Colombia and else 
where, is highly anthro|Hiphilie Some ol the many iiian binny leeoids ineluvle 
thv'se Irom Panama(Faiivhtld and Hertiy. 1448a,Chaiimtisel al . 14'ib), Col 
ombia (Osvvrno et al., 1472a), Venezuela (Pttano aiul Dili/. I*)í'5). ruindad 
(Callan, 1447, as rum./.n/c nviv). and Bia/il (Ward et al . 1473) In Panama 
( hamotis et al ( 14 I b) ,>bsei vest that teníales were more eommonly taken in 
the eanopy than at yrouiul level in human bitiny eolleelions Hus sjveies is one 
ol the suspected ves tors v>l viermal leishmaniasis m that eounti v (Schneider and 
Hertiy, 14bb, Christensen and Herrer, 1473) 

Fotattmi ( 14-1)) provules additional rcterences aiul mlvMiiiatuni vm the bud 
v'yy and disease relationships of / yo»ie;i 

lb luizomvui(l ) »nin»i(e//ei n sp 
(Fiy 17) 

Molt Winy length I 7; width0.42 Head, mesonotum, abdominal teryites, 
and genitalia stronyly piymented. rest vd insect, induduiy most vd pleuta. iiukI 

erately pigmented Head height 0 '4. w ullh 0 33 lives large, separated bv 0 04 
or by distance = to 5 3 facet diameters l-laye Homere 1 (0 33 lonyt. I I s 
length ol II + III, a scouls with very short posterior spurs, their distal tips ending 
before apical third of Haye Homere II, on all Hayellomeies except last 2 1 enyth 
of palpal segments: I (0 041. 2 (() 12). 3 (0 15). 4 (0 12),5 (0 32); |valpal sen 
silla, fewer than 10. on middle thud of segment 3 l ahrum length 0 145 ct 
barium unarmed except for vestiges vd vertical teeth; chitmous .rich complete, 
diffuse in middle, pigment patch subtnanyular, more tiarrv'w than V Pharvnx 





Irngth 0.146. Pleura with 19 upper and 5 lower episternal setae Length of wine 
vein sections: Alpha (0.30). Beta (0.21). deha (0.07). «arnma (0.30) Legs 
missing but length of femora, tibiae, and basitarsi ofparatype no. 631 Foreleg 
0.71.0.70,0.39; midleg. 0.71.0.93.0 46; hindleg. 0.74.0 98.0.56 Abdom-’ 
ma stern.te 2 horseshoe shaped, the median opening not enclosed. Style short 
( 13 long) with 4 strong spines as shown, no subterminal bristle Coxite stout 
(0..5 long X 0.10 wide at greatest width), basal tuft of 12- 13 long setae on 
individual tubercles which form a raspberry-like base Paramere as shown, up¬ 
turned apically. dorsal setae few and rather short, these and lateral setae re¬ 
stricted to apical third of structure, ventral setae on distal half. Aedeagus (ca 
011 long) slender apically. Lateral lobe (0.28 long), wider distally. perhaps 
due to mounting. Genital pump (0.126 long); each filament ca. 0.43 long or 
- * length of pump, tip simple, not significantly enlarged. Cercus as shown 

Female: Wing length 1.85; width 0.57. Coloration same as d . Head height 
0.38, width 0.37. Eyes large, separated by 0.98 or distance = to 5.5 facet di¬ 
ameters. Flagellomere I (0.28 long). 1.2 x length of II +IH; ascoids with short 
posterior spurs, longer than those of d but not reaching end of flagellomere II 
last 7 flagellomeres missing. Length of palpal segments; I (0 04) 2 (0 13) 3 
(0 16). 4 ((). 10). 5 (missing); palpal sensilla as in d. Labrum length 0 23 Ci'- 
banum with 4 sharp horizontal teeth. 11-15 small vertical teeth in a single 
row chitinous arch complete, diffuse in middle; pigment patch as shown 
darker and wider poster.orally Pharynx length 0.17. Pleura with 19 upper and 

'°*er eP's,ernal se,ac l ength of wing vein sections: Alpha (0.44). beta 

? (° ' ')’ *“mm“ ((U0) Len»,h of femora, tibiae, and basitarsi of 
i 'f'o ‘ 0rcleg'. 0 78' 0 7I. 0 39; midleg. 0.75, 0.90, 0.46; hindleg. 0.83, 

.' ° ^ Abdominal sternite 2 apparently open in middle as in d but hardly 
noticeable. Tergite 8 lacking setae. Tergite 9 without dorsolateral papillate 
lobes Spermathecae and sperm ducts as shown. 

Material examined Colombia, d holotype (no 628). 1res Fsquinas (Ca¬ 
queta) light trap. 10 Nov. 1971. C J. Marinkelle. ? allotype (no. 629). same 
data. I d. I 9 paratypes (no. 630. 633) same data. Brazil ‘ I d. 1 9 paratypes 
(nos. 631-632). near Rio Aripuana (Mato Grosso). J Arias. 

Discussion Lutzomyia m irinkellei is closely allied with L. cruciata (Coo ). 
evangehstai Martins and draiha. /. gome;/, and /.. sherlocki Martins. Silva 

and Falcao. all of which form the series cruciata From these, the male of mar' 
inkellei is separated by the following combination of characters: both mesono- 
um and pleura mfuseated; style short, its length less than or equal to half the 

length of lateral lobe; paramere with few dorsal setae, these and lateral setae 
confined to apical third of structure; coxite tuft of fewer than 20 setae 

The dark pleura differentiates the female from evangelistai. gomezi. and 

e'n ~SPedeS Wi,h Pale Pleura which are (or ma> sympatric with mar- 
inkellei. The status of /.. cruciata and the form described as Phlebotomus dia- 
bolicus Hall is still uncertain, but the latter taxon is probably a subspecies of 
crue,ata as treated by Lewis ( 1975a). The females of marinkellei and , dia- 
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^.he fací ,hM c «« »cars »e„ c,s,de .h. -ange of 
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associated males. Marinkelle, who was most 
1 am pleased to name this species after Dr. C. J. Marmiceiie, 

helpful in providing material for this study. 

Migonei Group T heodor, 1965 

This group is divided into 3 series following Lewis et al. (1977)^ 

BMretto*O9K0 ^^00^1^197^8^1973)^1^:15(¾ M>me of themi*^ group 

taxa in the subeenus Coromyia Barretto, 1962. .,- .- u„r,. 
The only species in this group known to be man-biting is L. migone . 

reported in Colombia for the first time. 

Keys to Species 

Males ,. Gcm«im.m«ouover3xleng.hofp«mp,whh,™ple.ip_Coú^ |8) 

with basal tuft of 4— 6 short setae. 

Genital filaments less than 3 « length of pomp, their Jl» sph«i“% 
enlarged with an inner -tooth.-' Coxite with basal toft of 10+ longer ^ , 

setae and a median ventral group of 6+ setae. 

2. Aedeago, stmple. wt.hou. a dorsal projection t (Rg 
0.30 mm or longer . 

Aedeagos complex, with a dorsal cylindrical projection. Gening ^ 

filaments less than 0.30 mm. 
walkeri (Fig. 20) 

Females 
,. Spermathecae ntnrow md mhohtr. « leas. 3 * 

Spermathecae capsule-shaped, less than 2 xas long as wide . 2 

2. individual spermduc,sov«r3 X .ejgth of common ig) 
with fine transverse striations basally. P- 

Individual sperm ducts about « « wide as common 

r 
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Individual sperm ducts more slender, about ‘/a as wide as common 

. walkeri (Fig. 20) 

Series migonei 

17. Lutzomviu migonei (Franca) 
(Fig. 18) 

Phlebotomus migonei França. 1920: 230 (d holotype. Asunción. Paraguay). 
Barretto, 1947: 211-213 (full refs., synonyms). Forattini, 1954: 214 et seq. 
(stcinites, figs.). Forattini. I960: 479 (Amapá, Brazil). Pifano el al., 1962: 
387. 388 (d. 9, keyed). Calderon. 1973: 87 (Merida Stale, Venezuela). 

Lutzomyia migonei: Theodor, 1965: 182 (d, 9 . figs.). Forattini, 1973: 122 
el seq. (gen. review, refs., immatures, figs.). Lewis. 1975a: 500et seq. (mouth- 
part morphol.). 

Distribution: Colombia (Magdalena), Venezuela, Trinidad, Brazil, Para¬ 
guay, Argentina. 

Material examined: Colombia. 2 dd, Rio Don Diego. E of Santa Marta 
(Magdalena), tree trunks, 15 Aug. 1973, D G.Y & R.C.W. Brazil. 2 dd, La- 
phina (Minas Gerais), flight trap near cave, 28 Aug. 1974, D.G.Y. & P. 
Williams. Trinidad. 2 dd, Bush Bush Forest, Nariva Swamp, chicken-baited 
trap, 17- 18 May 1961, T. H. G. Aitken. 1 9. same data but 22-23 May. 

Discussion: Ranging from Argentina to northern Colombia, L migonei has 
been found naturally infected with flagellates of uncertain identity in Venezuela 
and Brazil (Johnson et al., 1963; Forattini. 1973). 

Other information dealing with the biology of this anthropophilic species 
was reviewed by Forattini ( 1973) and need not be repeated here. 

Series walkeri 

18. Lutzomyia marajoensis (Damasceno & Causey) 
(Fig. 19) 

Phlebotomus marajoensis Damasceno & Causey, 1944: 339 (d holotype, 
Ilha do Marajó, Brazil). Fairchild & Hertig, 1961b: 250-254(d, 9,redescr.! 
figs., refs., dist.). Pifano et al., 1962: 386 et seq. (d, 9 , redescr., figs., keyed). 
Sherlock, 1962: 327-328 (cf. to dubitans). 

Lutzomyia marajoensis: Barretto. 1962: 98 (listed). Martins et al., 1962a: 
381 (Goias, Brazil). Martins et al., 1963:334(Roraima. Brazil). Lewis. 1967b: 
132 (refs., cf. to walkeri). Barreto, 1%9:461,469 (mention). Forattini, 1971a: 
101 (l'sled). Osomo et al., 1972a: 23 (Colombian records). Christensen, 1972a: 
88 (listed). Forattini, 1973: 292 (as synonym of walkeri). Llanos, 1973: 31 
(d. 9, redescr, figs., Perú). Christensen & Herrer. 1973: 579 (Panamá rec¬ 
ord). Lewis, 1975a: 500et seq. (mouthpart morphol.). 

Phlebotomus dubitans Sherlock, 1962: 324 (d holotype. San Vicente de 
Chucuri, Santander, Colombia). Orson et al., 1967: 28 (mention). 
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Figure 18 

Lutzomyia migonei — A. Male genitalia, B. Female cibarium, C. Spermathecae. 

Male: Trinidad 
Female: Trinidad 

Lutzomyia sp. de Baduel female — D. Cibarium, E Spermathecae. 

Female: Cumariana, Vichada Dept., Colombia 
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FiauRB 19 

Luzomyia rrurtyoensis - A Male head. B Male flagellomeiv II. C. Female head, D 
Female flagellomerr II. E. Female cibarium and pharynx. F. Body of spermaiheca. G. 
Male genitalia. H. Genital pump, I Genital pump and filaments, J. Tips of genital fila¬ 
ments. K, Spcrmathecae. L. Female wing. M. Male wing. N Female cibarium 

Male: San Jose, Los Santos Prov., Panama 
Female: Puerto Mensabe, Los Santos Prov., Panama 
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l.uizomyio (iubiuins: Theodor, l%.V 182 (listed). Lewis, Idh7b: 17.1 (men¬ 
tion) Forattini, l*)7la: 103 (listed) Osorno et al., 1972a: 23, 78 (mention). 
Martins & Morales, 1972: 36ft (listed) Forattini, 1973: 292 (as synonym of 

wulkrri and marajoensis). 
Distribution: Piinamti. Colombio (Boyacá, Huila. Santander). Brazil, Tc/i- 

ezuela, Trinidad 
Material examined: Colombia. I <J , Soledad, San Vicente de Chucuri (San¬ 

tander). chicken coop, lb Aug. 1944. A. Cîast, E. Osorno. & C). Mangabcira. 
Panama. Venezuela, and Trinidad, those specimens listed by Fairchild & Her- 

tig(|9blb) 
Discussion: A /. marajoensis male, the one listed by Fairchild and Hertig 

( 19b lb) from San Vicente de Chucuri. Santander. Colombia, was given toGor- 
gas Memorial Laboratory by Or. O. Mangabeira in the I940's (Or G. B Fair- 
child. pers. comm ) With some reservations, Sherlock (I9b2) later described 
/.. dubitans based on other males taken at the same time and place as this male 
Forattini ( 1973) treated both dubitans and marajoensis as junior synonyms of 
/.. walkeri, but only the first two are conspecific, the latter species being easily 
separated from marajoensis by the characteristics given in the key and by the 
shape of the parameres (cf. Figs 19G and 20C). 

Although /.. walkeri appears to be more widely distributed than mantjoeti¬ 
sis, both species occur tbgether in some localities in Colombia and Trinidad 

19. Lutzomyia sp. de Baduel (Floch &. Abonncnc) 
(Fig. 18) 

Phlebotomus sp. de Baduel Floch & Abonncnc. 1943b: I ( 9. Baduel, French 
Guiana). Floch & Abonncnc, 1945c: 12(9 keyed). Floch & Abonncnc, 1952: 
21 et seq. (9, keyed, redescr., figs ). Forattini. |9b(): 480(Amapá. Brazil). 

Lutzomyia sp. de Baduel: Theodor, I9b5: 19b(listed). Martinset al.. I9b5: 
4 (Rondônia & Maranhão. Brazil). Osorno et al , 1972a: bb (Vichada. Col¬ 

ombia). 
Distribution: Colombia (Vichada), Brazil, Trench Guiana. 
Material examined: Colombia. I 9 (no. b52 INPF.S).Cumariana( Vichada), 

light trap, 15 May l967,C.i.M. 
Discussion: The male of this informally named taxon remains unknown, 

but it is certainly possible that it may be conspecific with one of the described 
males in the series, possibly /,. sericea (Floch and Abonncnc) or L. williamsi 
(Damasceno. Causey, and Arouck). 

The single known female from Colombia, seen by me, compares favorably 
with the description and figures given by Floch and Abonncnc (1945b, 1952). 
I have no reservations about placing it in the series walkeri of the migonei group 
on the basis of spcrmathecae. cibarial structure, and palpi 
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20. Lulzomyia walken (Newstead) 
(Fig. 20) 

Phlebotomus walken Newslead, l^U: 188( d. ? .Rio Abunä, Bolivia-Brazil 
Kiundary). Barrette, Id47: 230(fullrefs.). Fairchild& Hertig. l'iftlb: 250, 254 
(cf. to marajoensis). 

Lulzomyia walken: Barrette, 1^62: d8 (listed). Martinset al.. I%5: 4 (Ron¬ 
dônia, Brazil). Lewis, l%7b: 132 et seq. (d, 9. redescr., tigs.). Forattini, 
10713; 101 (listed). Osornoetal., 1972a: 23 (Colombian records). Llanos. 1973: 
31 (cf. 9,redescr..tig ). Forattini. 1973:274etseq.(inpart,gen.review,tigs.). 
Lewis, 1975a: 5(H) et seq. (mouthpart morphoL). Llanos et al., 1975b: 671 
(Perú). 

Phlebotomus gasti Sherlock, 1962: 326 (í, :'an Vicente de Chucuri, San¬ 
tander, Colombia). Osornoetal., 1967: 28 (mention). NEW SYNONYM. 

Lulzomyia gasti: Theodor, 1965: 182 (listed). Lewis, 1967b: 131 (listed). 
Forattini. 1971: 103 (listed). Christensen. 1972a: 88-89 (Panama). Osornoet 
al.. 1972a: 23 (Colombian records). Forattini, 1973: 348 et seq. (gen. review, 

fig). 
Distribution: Panama, Colombia (Antioquia, Caqueta, Santander), Ecuador, 

Peni, Brazil, Trinidad. 
Material examined: Colombia. I í (no. 3924 1NPES). La Nevera. Solano 

(Caqueta), tree hole, 25 June 1969, A. Gast & J. Oehoa. 3 99, Tres Esquinas 
(Caqueta), light trap. 10 Nov. 1971, C.J.M. I Í, labelled P. gasti Mang. MS. 
no. 1120, Colombia (probably from the type loeality of gasti) Brazil 1 í from 
type series, Abunà River. Bolivia-Brazil boundary, Dr. F. D. Walker, the Elders 
Brixham, S. Devon. 2 íí, Labrea (Amazonas), tree trunk, 9 Oet. 1972. D.G.Y. 
I i, 1 9, same data but light trap, 10 Oct. 1972. Ecuador. 1 9,RioNapoat 
Limoncocha (Napo), flight trap, 22 May 1976, D.G.Y. & T. Rogers. Trinidad. 
150+ specimens of both sexes from various localities to be discussed in a forth¬ 
coming paper. 

Discussion : Both Lewis ( 1967b) and Llanos ( 1973) earefully redeseribed the 
male and female of L. walkeri, the former author studying material from the 
type series, the latter basing her dcseription on Peruvian specimens. 1 re¬ 
mounted a male from the type series, the one mentioned by Lewis (op. eit.) as 
being in the colleetion at Gorgas Memorial Laboratory but which is now at the 
University of Florida. I also examined a male from Santander Dept.. Colombia, 
which Mangabeira collected and which bears the name P. gasti MS. These two 
males are identical in all aspects, including the presenee of the dorsal projection 
of the aedeagus as figured by Sherlock ( 1962) for L. gasti and by Llanos (op. 
cit.) for L. walkeri. 1 am convinced therefore that L gasti is a junior synonym 
of L. walkeri. I should point out that the dorsal projeetion of the aedeagus is 
lightly selerotized, less so than Sherlock ( 1962)depiets, and this probably is the 
reason why Lewis (op. cit. ) did not observe this character state in the specimens 
at the British Museum (Nat. Hist.). 

I consider the Ecuadorian female to be eonspecifle with walkeri on the basis 
of morphology and distribution. 
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Figure 20 

Lutzomyia walkeri — A. Spermatheote, B Female cibarium, C. Male genitalia. D. Tip 
of genital filament, greatly enlarged 

Male: Trinidad 
Female: THnidad 
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Saulhnsis Group Lewis et al . 1977 

I his group was ireaied to accominodate two closely related specie»-! suu 

lens is and /. mlsoni (Oatnasceno and Causey). Forattnu(l97la. 1^73) places 
the former secies in the suhgenus Dampf,myia Addis, but the spermathecae 
ate structurally different (Theodor. 196.M; the male para meres lack a dorsal arm. 
and the style has no subtermmal bristle 

The females of suulensis and wilsom are nearly identical (Vianna Martins, 
ivrs comm ), their populations probably overlapping in northern Hra/il 

21 Lutzomyia saule ms t Hoch & Abonnenc) 
(Fig 21) 

Phlebotomus suulensis Floch & Abonnenc. Id44a. Il holotype. Saul 
Haute Mana. French Guiana) Banetto. 1447: 222 (listed). Darnasceno et al . 
1949: 831 (Bra/ilian records). Fhvh & Abonnenc. 1432: 35, 112-114 (S 
keyed, redesci . tigs ) Fairchild & Hertig. 1458b 204-205 (refs taxonomic 
discussion) Fairchild & Hertig, 1454: 122 (d.st ) Sheihvk. I4b2: 321. U() 
(Santander,Colombia) Pifanoetal.. I%2:386,384(rf. V.keyed Venezuela) 
Osorno et al.. 14ft7: 28 (mention). 

Phlebotomus pinealis Floch & Abonnenc. 1444b II (V holotype Crique 
Anguille. French Guiana). Fairchild & Hertig. 1458b: 204 - 205 (ids as svn 
onym of suulensis). Johnson & Heilig. I4M: 7h5. 774 (rearing attempt) Han 
son, 1408: 64 ( 1st instar larva, descr , fig ) 

Lutzomyia suulensis: Martins et al . 1463: 335 (Roraima, Brazil) Martins et 
al . 1465: 3 (Rondônia. Brazil) Theodor. 1465: 146 (cf. 9. tigs ) Barreto. 
1464: 466 - 467 (Valle. Colombia) Lewis et al . 1970: 215 (parous studv) 
Fraihaetal.. 1470b. 215 (mention) Christensen & Fairchild. 1471: 301 (Pan 
ama). Chan,ot.se. al., |47la: 344 et seq. (pop dynamics. Panama) Osorno et 

al . 1972a: 66 (Colombian records) Christensen. 1972a. 88 (listed). Chaniotis 

étal., 1972:45 el seq (resting sites). Shaw & l ainson. 1972; 7l0etscq (infected 
with nonlcishmanial flagellates, collecting data. Biaz.l). Llanos 147\ U(â 
V. redescr . tigs, Peru) Forattini. 1473: 327 et seq (gen review, tigs ) Chris’ 
tensen* Hener. 1473: 579(1,sted) Ward et al . 1473: 178 (attracted to rodents 
and man, Brazil) Uinsonetal . 1473: 14() (negative tor LmWim) Lewis. 
,V7>* cl (ntouthpart morphol ). Llanos et al . 1475b: 671 (Peni). 
Llanos et al , 1976: 480 (Peni). Martins et al., 19766: 496 (Peru) 

Distribution Costa Rieu. Panama. Colombia (Antioquia. Caqueta. Chocó 
Santander. Valle). Peru. Brazil, french Guiana 

Material examined. Colombia 2 99. Rio Anon (Antioquia). light traps. 3 

iSo'.w0-' v H;P, 8 ’ 11 sa,nc dala hul s"n,° »> tree hollows. Sept. 
70. DC..Y 14 <5iS, 55 99. Curiche (Choco), light. Shannon* Malaisetraps 

nee trunks. May-Dec 1467. D G Y. 3 99. Alto Curiche (ChvKÓ). Malaise' 
Alightnaps Aug Sept . Mov 1967. D G. Y 1 9. Teresita (Choco). Malaise 
tiap, April I467.D.Cj.Y 4 99. Rio Atraloat Sautata(Chocó), Malaisetraps. 
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Nov - IXv. I*X>7, Jan 1^8. D.G. Y. 2 <$<S. Anchicayã Dam ( Valle), tree trunks, 
•í Aug 1^73. D.G, Y. & R.CW I S. same data hut light trap, 10 Aug l*>73 
2 Y9, 25 km 1' of Buenusontura (Valle), flight trap, 12 Aug 1^73. D.G.Y. & 
R C.W Hru;il I 6, Belem (Para), I Feb 1^4, R Damasceno \ O. Causes 

Discu$.\ion: Although w idols distributed in lou land forests, L xaulcnsis is 
a little known species Ward el ul (l*)73) collected specimens on rvKlent and 
human bait in Para. Brazil, but this species can not be regarded as being anthro 
pophilic Bi*th sexes an- teadils identifiable. 

Verri'c arcm Group Theodor, 1%5 

This group of 22 species is divided into 2 series based on male characteristics 
(Theodor, l%.M—the series vcrrucurum (14 spp ) and the series semina (7 
spp ) At present. / bursiformis (FUx-h & Abonnenc) from French Guiana can 
not be placed because the male remains undiscovered Some authors include 
these species in the subgenus Luizomvia Franca (Forettini, l*)7la, 1*1731 or in 
the subgenus Conmixta Barretto, l**02 

1\xo species in the series semina and 11 in the series verrucamm iKVur 
within or very near the borders of Colombia. The majority of species in the 
latter series are Andean, although l ovallesi and / eninsi are widespread in 
low land are; s The Andean laxa ate morphologically similar and for the most 
part have limited, allopatric distributions 

Unfortunately, the females of most species are difficult, if not impossible, to 
identify without associated males. For this reason 1 am omitting keys to the 
females but w ill point out, when possible, the distinguishing characteristics tor 
some of the species. It may be appropriate to add that the presence of / ver 
rucarían (Townsend) in Venezuela ( Anduze et al , 1*147, Floeh and Abonnenc. 
I*150a; Forattim. 1173) can be confirmed only when the male is discovered in 
that country. 

Key to Species 

Males 

I. Style of male genitalia with 2 or 3 strong spines (series serrana). 2 

Style with 4 strong spines (series verru<-«rum) . 3 

2 Coxite tuft of 5-b setae, upturned but not strongly recurved at tips, 
implanted in a straight mw . serrana (Fig 22) 

Coxite tuft of b- 7 setae, markedly recurved apically, not implanted in a 
straight r\>w.:. (H/<n (Fig 28) 

3. Basal spine of sty le isolated . 4 

Basal spines of sty le paired, inserted more or less on the same level . 7 

4 Terminal spine of style very thick and crooked Para me re as in 
Fig. 28F'. spinicrassa (Fig 28) 
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Terminal spine of style relatively slender 
otherwise 

5. Middle third of paramere with dorsal 

not crooked. Paramere 

und ventral setae 

Middle,hirt„fparan,TOWith,)u,d,,ra|orvtnw|wJ‘'“"','',,|F,*!»J 

13-16 «hon sp!l"'l,' "P and *''h d"r"1 sut’sf’,c’1 >»* of 

Coxite without subapical group of long hairs. Basal 
implanted on tubercles spines of style not 

«. Setae of basai coxile tuft thicker. Para,„eie, 
'■’he „„ the vemra, « 

zT'ip.s'yk •» ^ ^ 

“*hn*r- ’’»'«'"'h' ro«roelahhed «el^' 

•• 

Darsal aelae of panmete covering ai least diatai half of structure " ,, 

Paramere mu duhhed. Coaire ,„fI ", ^ ^ 241 
»hon. suhcrjuul ia length l.hru„, “ ’ Fl*«"'»rohn, I 

p.r,mere;::::^ 

Basal coaite tuft of 10 or fewer setae. Diatai third of paramere ^ ^ 

II 

enlarged 

>2. Genital «laments over 4 a length of pump. Style with a. 

not 

12 

-subterminal 

":SS,eSS,han4X,^,h0fPum^ %le withoutT'' ^ 
.. (Fig. 23) 
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Series serrana 

22. Lutzomvia ixiai (Fairchild & Hertigl 
(Fig. 28) 

Phlebotomus odax Fairchild & He tig. I^lh: 230 (d holotype. 9. Almi¬ 

rante. Bikbs del Toro. Panamá). 
Lutzomvia ihIox: Barretto, 1^62, 97 (listed). Martins et al., 1965: 7 (cf. to 

dubia) Christensen & Fairchild. 1971: 302 (Darien. Panama) Christensen. 
Iv72a: 88(listed) Christensenctal.. 1972: 57(Panama) Forattini. 1973: 213 

et seq (gen. review, tigs ). 
Distribution: Guatemala. Honduras, Nicaragua. Panama 
Material examined: Panama d holotype (no. 4168), Almirante (Bivas del 

Toro), light trap, 15 Oct. 1952, A. Quinones. 9 allotype (no. 3327). same data, 
hut human hait collection. 20 June 1951, A. Vivanco. 1 d. same data hut 17 

June 1950, R. Hartmann 
Discussion There is little douht that this species occurs in Colombia. Chris¬ 

tensen and Fairchild (1971) having reported its presence within 4 km of the 
Colombian border in Darien Province, Panama Females closely resemble 
those of L. serrana but differ in the lengths of the individual sperm ducts (Fair- 
child & Hertig. 1961b). Both species occasionally bite man but are more com¬ 

mon in light trap and resting collections. 
Forattini (1973) may be correct in treating L dubia Martins. Falcão. & da 

Silva as a junior synonym of L. odax. but more evidence is needed to support 
this view. Martins et al. (1965) point out differences between the taxa, expe- 

cially those of the male genitalia 

23. Lutzomvia serrana (Damasceno & Arouck) 
(Fig. 22) 

PMebiUomus serranas Damasceno & Arouck. 1949: 843 (d holotype. Serra 
da Piriabas. Pará. Brazil). Forattini, I960: 479 (Amapá. Brazil). Blancas. 
195<)_ 1060; 125 (Peni). Fairchild & Hertig. |96lb: 237 (refs., descr.. figs ). 

Hanson. 1961: 320 (breeding sites). Johnson & Hertig. 1961: 765 (rearing 
data) Sherlock, 1962: 330 (Santander. Colombia). Rosabal. 1966: I (Costa 

Rica). Hanson. 1968: 76 (larva, pupa, descr.). 
Phlebotomus guavasi Rodriguez, 1956: 76 (d, 9, Guavas. Ecuador). Fair- 

child & Hertig. 1961b: 237 (as synonym of serranus). 
Lutzomvia serrana: Barretto, 1962: 97 (listed). Martins et al., 1965: 3 (Ron¬ 

dônia, Brazil), 6(cf. to dubia). Lewis, 1967a: 74 (listed). Forattini. 1971 a: UK) 
(listed). Tesh et al., 1971a: 152 (blood meals). Chaniotis et al., 1971a: 345 
(pop dynamics. Panamá). Chorno et al., 1972a: 30 (Colombian records). Tesh 
ct al.. 1972: 90(blood meals). Chaniotis et al.. 1972: 95 (listed). Christensen, 
1972a: 88 (listed). Forattini, 1973: 123 et seq. (gen. review, figs ). Llanos. 
1973: 32 (Perú, figs ). Velasco. 1973: 77 (Bolivia). Llanos ct al.. 1975b: 668 
(unusual spermathccae. fig ), 67! (Perú). Herrer & Christensen, 1976a: 62 
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Figure 22 

flagellomere 11 E Femal^Tkr*0’D nagellomere c Female head, D. F< 

Male: Alto Curiche. Chocó Dept.. Colombia 
Female: Rio Anon, Antioquia Depi.. Colombia 
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(Panama). Llanos et al.. 1^76: 480 (Perú). Martins et al . Iú7fta: 488 (Peru) 
Martins et al . 14768: 446 (Peru). 

Distribution: Mexico, Honduras, Nicaragua, Costa Rica. Panama. Colom 
but (Antioquia. Bolívar. Hoyaea. Caldas, Chocó, Cundinamarca. Santander), 
Ecuador. Peru, Bolivia. Brazil. 

Material examined: ( olombia I S. Alto Curiche (Chocó), tree buttress, 21 
May 1467, D.G.Y. I â. Rio Anon (Antioquia). tree buttress, 6 Feb. 1470. 
C H P. 1 Ç, same data but at light, 21 Sept. 1470, D.G.Y. Panama I 
I 9. Rio Platanar (Panama), hollow tree, 20 July 1450, R. Hartmann 

Discussion In Panama. Tesh et al. (1471a. 1472) identified the blood meals 
of 14 females using the precipitin test. Ten had fed upon rodents. 2 on edentates, 
and 2 on marsupials. Dr. C. H. Porter(m litt.)collected lessthan 10specimens 
on human bait over a one year period at Rio Anon (Antioquia), Colombia. 

Series verrucarum 

24. Lutzomyia andina Osorno, Osorno& Morales 
(Fig 23) 

Lutzomyia andina Osorno. Osorno. & Morales. 1472b: 2 (ci holotype. 9, 
El Cha iquito. Cundinamarca. Colombia). Osorno el al . 1472a: 24 (Colom¬ 
bian records). 

Phlebotomus verrucarum: Osorno et al., 1467: 24 (noi verrucarum Town¬ 
send). 

Distribution: Colombia (Cundinamarca). 

Material examined: I â. paratype, type locality. 2550 m above sea level. 
Aug 1466. I 9. paratype. same data but Sept. 1466. 

Discussion: Specimens of this recently described species, known only from 
the type locality, were taken on human bait and in tree holes. Females bite man 
during th», day and night 

The shorter of the paired basal spines of the male style is curiously modified, 
the apical part widened and with a flange (Fig. 23A) This characteristic, if 
shared by other andina males, will serve to separate it from other males in the 
verrucarum group. 

25. Lutzomyia columbiana (Ristorcelli & Van Ty) 
(Fig. 24) 

Phlebotomus columbianus Ristorcelli & Van TV. 1441; 263 (9 holotype. 
Valle de Capuli. Narmo. Colombia). Rozeboom. 1447b: 705 ( â, figs ). Sher- 
lock. 1462: 322 (¿.9. figs). Osorno et al.. 1467: 28 (mention). 

Phlebotomus monticolus var. incarum Ristorcelli & Van Ty. 1441: 266 ( 9. 
Valle de Capuli, Narino, Colombia). Rozeboom, 1447b: 705 (as synonym of 
columbiana). 

Lutzomyia columbiana: Barretto. 1462: 47 (listed). Osorno et al . 1472a: 
24- 26 (Colombian records). Forattini. 1473: 206 et seq. (gen. review, figs ). 
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Lutzomyia columbiana — A. Genital pump and filaments, B. Male head, C. Male fla- 
gellomere II, D. Female head, E. Female flagellomere II, F. Female eibarium and phar¬ 
ynx, G. Male genitalia, H. Female eibarium, I. Spermathecae, J. Body of spermatheca, 
K. Female wing, L. Male wing, M. Spermatheeae. 

Male: San Pedro, Nariño Dept., Colombia 
Female: Same locality as male 
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Distribution: Colombia (Cauca, Guajira, Nariño, Valle). 
Material examined: Colombia. 5 <5á. 3 99, Bolivar (Cauca), Jan. 1944, 

J. Burbano. 1 í, 3 99. San Pedro (Nariño), Jan. 1944, J. Burbano. 2 áó, 
ca. 30 km NW of Cali, near El Carmen (Valle), tree trunks, 12 Aug. 1973. 

D.G.Y. & R.C.W. 
Discussion: This precinctive Colombian species was the suspected vector of 

bartonellosis during the outbreak in southeastern Colombia over 40 years ago 

(Rozeboom, 1947b). 
The record of columbiana from Montes de Oca and Serra Mucuiru in Guajira 

(Osorno et al.. 1972a) is very interesting, these localities being widely sepa¬ 
rated from southeastern Colombia where columbiana was first discovered. The 
Andes, especially the eastern chain, may have acted as a corridor for the dis¬ 

persal of this species. 
I have seen other specimens of columbiana in the collections of the Califor¬ 

nia Academy of Sciences and University of Florida. All were captured in south¬ 
eastern Colombia and were identified by O. Mangabeira and P. Galindo. 

26. Lutzomvia disiuncta Morales, Osorno & Osorno 
(Fig. 23) 

Lutzomyia disiuncta Morales, Osorno, & Osorno, 1974: 446 (<J holotype, 
9 , Hacienda La Conejera. Municip. de Suba, Bogotá, Cundinamarca, Col¬ 

ombia). 
Distribution: Colombia (Cesar, Cundinamarca). 
Material examined: Colombia. 8 <J<i, 21 99, Municip. Agustín Cadazzi 

(Cesar), Sept. 1969 (INPES). 3 ââ (including holotype), 9 99 , type locality, 

Aug. - Sept. 1%9(INPES). 
Discussion: This is another Andean species which is anthropophilic, speci¬ 

mens having been taken on human bait during the day and night (Morales et 
al., 1974). Other specimens were captured in tree holes in Cesar Department. 

27. Lutzomvia evansi (Nunez-Tovar) 
(Fig. 25) 

Phlebotomus evansi: Nunez-Tovar, 1924: 44 (â, Mariara, Caiabobo, 
Venezuela). Barretto, 1947: 198 (full refs.). Mirsa. 1953: (rearing data . Fair- 
child & Hertig. 1959: 122 (dist.). Pífano et al., 1962: 412 (refs., redescr.. 
figs.). Rosaba! & Trejos. 1964: 167 (El Salvador). Rosabal & Trejos, 1965: 222 
(El Salvador). Osorno et al., 1967: 28 (Nariño, Colombia). 

Lutzomyia evansi: Theodor, 1965: 183 (listed). Morales et al.. 1969b: 385 
(mention). Osorno et al., 1972a: 27 (Colombian records). Llanos, 1973: 34 
(<$, 9 redescr., figs., Perú). Foratlini, 1973: 122 et seq. (gen. review, figs ). 

Llanos et al., 1975b: 670 (Perú). 
Distribution: Guatemala, El Salvador, Honduras, Nicaragua. Costa Rica, 

Colombia (Bolivar, Guajira, Magdalena, Nariño, Santander), Perú, Venezuela. 
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Figure 25 

Lutzomyia evansi — A. Male head, B. Male flagellomere II, C. Female head, D. Female 
flagellomere II, E. Female cibarium and pharynx, F Genital pump and filaments. G. 
Genital pump, same scale as 2SH, H. Male genitalia. I. Paramere, outer aspect. J. Sper- 
mathecae, K. Body of spermatheca, L. Female wing, M. Male wing, N. Female cibar¬ 
ium. 

Male: Guapilonar. Carrazo, Nicaragua 
Female: Same locality as male 
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Material examined: Colombia. 1 9, Arjona (Bolivar), 27 May 1940. 1 9, 
10 km SE of Santa Marta (Magdalena), tree trunk, 17 Aug. 1973, D.G.Y. & 
R.C.W. Honduras: 30+ <5<S, 100+ 99, Chumbagua, Santa Barbara, light 
traps, July 1966, J. Malta. Other specimens from Central America and Vene¬ 
zuela in collection at UF. 

Discussion: The female of evansi has very long sperm ducts and relatively 
small spermathecae (Fig. 25J), features which separate it from other verruca- 
rum group females in Colombia. This species has been reported biting man in 
several countries including Colombia (Osorno et al., 1972a). It and L. longi- 
palpis often, but not always, occur together in Central America, Colombia, and 
Venezuela. The apparent absence of this species from Panamá is most peculiar. 

28. Lutzomyia longiflocosa Osorno, Morales, Osorno & Hoyos 
(Fig. 28) 

Lutzomyia longiflocosa Osorno, Morales, Osorno, & Hoyos, 1970: 1 (â hol- 
otype, Municip. de Tello, Huila, Colombia. Osorno et al., 1972a: 28 (Colom¬ 
bian records). Osorno et al., 1972b: 18 (cf. to andina and quasitownsendi). 

Distribution: Colombia (Huila). 

Material examined: Colombia. 1 â (paratypeno. 1641), type locality, 9 Feb. 
1968, E. Osorno et al. 

Discussion: Other than resting in tree holes at the type locality, nothing is 
known about the habits of this species. The female is unknown. 

29. Lutzomyia morale si n. sp. 
(Fig. 26) 

Male. Wing length 1.96; width 0.58. Head, mesonotum, and genitalia 
strongly pigmented; rest of insect pale. Head height 0.35; width 0.32. Eyes sep¬ 
arated by 0.11 or by distance = to 5.9 facet diameters. Flagellomere I (0.33 
long), 1.2 X length of II + III; ascoids simple, those on flagellomere II ending 
near middle of structure, on all flagellomeres except last. Length of palpal seg¬ 
ments:: 1 (0.04), 2 (0.15), 3 (0.16), 4 (0.11), 5 (0.32); palpal sensilla (ca 10) 
grouped loosely at middle of segment 3. Labrum length 0.21. Cibarium with 
30+ vestigial, dot-like teeth; chitinous arch complete, diffuse in middle; pig¬ 
ment patch invisible. Pharynx 0.15 long, unarmed. Pleura with 8-9 upper and 
4 lower episternal setae. Length of wing vein sections: Alpha (0.53), beta 
(0.18), delta (0.17), gamma (0.32). Length of femora, tibiae, and basitarsi: 
Foreleg, 0.78,0.90, 0.54; midleg, 0.74, 1.07,0.61; hindleg 0.83, 1.22,0.69. 
Abdominal stemites hardly visible some with lateral, circular openings. Geni¬ 
talia: Style 0.13 long, shaped as shown, the proximal 2 spines inserted at the 
same level, the longer on a long process, no subterminal seta. Coxite (0.32 long 
X 0.12 wide) with a distal patch of 30+ straight or nearly straight setae, a dense 
tuft of ca. 30 thick sinuous setae at base. Paramere as shown but variable ac¬ 
cording to angle of view; the apical part with an incipient lateral lobe and a 
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T1"' ñ ti'Cm#k' B Fem#,e w,n*'c M«*' wing, D. Male head 

JÎtJÏEÏrS l' TmT*1' fl,T«|l0mere “•0 Oeniüd pump.' 
K Tímalh^L ’ filanwnl. same scale as F.g 260. j. M^egcnualia. 

Male. Near Rio Pance. Valle Dep«.. Colombia 
Female: Near Pichimié. Valle Dep(.. Colombia 

81 



ventral hed. Aeüeugus suhiriangular. ummoditied. Lateral lohe relatively long 
(0.42) Genital pump (0.155 long), each filament 0.63 long or 4 \ length of 
pump, tip enlarged. Cctvus as shown. 

tomate: Wing length 2.45; width 0 76. Coloration as in â . Head height 
0 43; width 0 34 Eyes separated by 0.13 or distance = toca 6 6 facet diame¬ 
ters Flagcllomere 1 (0.31 long) nearly 1.3 x length of II + III; ascoids longer 
than those of o hut not reaching end of flagellomere II; on all tlagellomeres ex 
cept last. Length of palpal segments: I (0.014), 2 (0 20), 3 (0 14), 4 (0 12), 5 
(0.34); palp 2 withca. 5 apical sensilla. palp 3 with 25+ sensillaon apical half 
Labrum 0.36 long. Cibarium with 4 sharp horizontal teeth e.enly spaced, 2 
transverse rows of subequal vertical teeth, ca. 13 teeth in each row ; chitinous 
arch complete, pigment patch subtriangular, well defined Pharynx 0 20 Ion;;, 
unarmed but with distinct ridges Pleura with 4-1() upper and 2 lowci epister- 
nal setae Length of wing vein sections: Alpha (0.67), beta (0.20), Je ha 
(0.26). gamma (0.41). Length of femora, tibiae, and basitarsi: Foreleg, 0.88, 
0.44, 0.54; midleg. 0.83, I 18, 0.66; hindleg, 0.87, | 34, 0.78. Abdominal 
sternile 3 with paired circular openings laterally. Tergite 8 with I or 2 setae on 
each side Spermathecae sac-like, as figured; common duct ca. 3 x length of 
individual duel. 

Distribution: Colombia (Valle). 

Material examined: Colombia. 6 holotxpe (no. 512), ca. 15 km SW of Cali 
(1600 m above sea level) near Rio Pance (Valle), on tree trunk, 8 Aug 1473. 
D.G Y & S. Ayala. Y allotype (no. 513). ca. 10 km W of Cali ( 18(H) m above 
sea level), near Pichindé (Valle), rock crevice, 2 Aug. 1473, D C. Y & R.C.W 
Paratypes (nos. 514- 526), I <J, 3 Í9, same data as allotype except taken on 
31 July 1473. 3 99, same data as allotype l »3,5 YY .same data as holotypc 

Discussion : The sexes of/. moralesi were assix iated on the basis of collect¬ 
ing Juta, coloration, and metrical characters. No other verruearum group spe 
cies were taken at either of the two localities listed above 

The male of this species resembles that of l andina in details of the male 
genitalia, but the setae of the basal eoxite tuft are thicker, the páramete and its 
setation are different, the style lacks a small subterminal seta, and the shorter of 

the two proximal spines is unmodified. I he male of / cerructirum (Townsend), 
anallopatric Peruvian species, is similar to these species, but the proximal spines 
of the style are not inserted on long or well marked tubercles and the parameres 
are different 

W ithout males, I am unable to separate the females of / moralesi from those 
of most other verruearum group species. Identifications based on this sex alone 
require confirmation 

I am pleased to name this species after Hr Alberto Morales Alarcon, not only 
for his valuable assistance in this study, but also to acknowledge his significant 
contribution to our knowledge of Colombian phlebotonines. 

; 
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30. LutzomyUi nuneziimiri (Orti/) 
(Fig. 23) 

Phlebotomus nunez-tovarí Ortiz, 1^54: 232 ( S holotypc, Duaca. l.ara, Vene¬ 
zuela). Scorza & Ortiz, lOM): 434 et seq. (ecology). Pifano et al., 1062: 387 
(d keyed). Ortiz & Scorza, 1%3: 344 (Venezuela). Scorza ct al., 1^)07: 104 
(d keyed), 103 (i keyed), I % (collecting data). 

Lutzomyio nuneziovuri: Theodor, 1065: 183 (mention), Martins & da Silva, 
1003; 273 (mention). Martins et al., 1003: O(mention). Morales et al.. 10000: 
385(mention). Forattini, 1071a: I03<listed). Martins hraiha, 1071: 304(cf. 
toevauftehstai).. Young, 1072a: 312(mention). Osornoet al., 10720: 18(men¬ 
tion). Forattini, 1073: 205 (as synonym of ovallesi). 

Distribution: Venezuela. Colombia (Huila). 
Material examined: Colombia. I cî. Timana (Huila), Shannon trap, 21 July 

1071, C. Aguila. I d, same data Out 1-2 Aug. 1071. I 9, same data Out light 
trap, 2- 3 Aug. 1071. 1 9, same data Out Shannon trap. 12-13 Aug. 1071 

Discussion: Unlike Forattini ( 1073), I consider /. nuneztovari and L. ovallesi 
to Oe distinct species, the male of the latter having a suOterminal seta on the style 
(lacking in nuneztovari) and with different parameres. The female of ovallesi 
has elongate spermathecae, slightly constricted in the middle (Fig. 27J) unlike 
those of nuneztovari. which arc stout and non-constricted (Scorza et al.. 1067, 
in key and Fig. 23E this paper). 

Fairchild (pers comm.) examined the holotype of nuneztovari in 1063, and 
noted the following: Tips of genital filaments slightly expanded. SuOterminal 
seta of style lacking. Parameres long and slender, very slightly cluOOed, not 
pointed as shown Oy Ortiz ( 1054) Out Olunt, slightly shorter than lateral loOes. 
Alpha of wing venation very long, at least equal to beta + gamma, not as shown 
by Ortiz ( 1054). 

The males from Huila, Colombia, agree w ith the description of the holotype 
Oy Ortiz ( 1054) (as slightly emended Oy Fairchild), and I therefore have nodoubt 
that they are conspecific. The Colombia females of nuneztovari are in poor con¬ 
dition w ith partially missing palpi and antennae. Out other structures are intact 
and are described as follows. 

Female (n = 2): Wing length 2.25; width 0.74. Head, mesonotum, and ab¬ 
dominal tergites strongly pigmented, rest of insect, including pleura, pale or 
dusky, hut the degree of pigmentation difficult todetermine due to overstaining. 
Head height 0.42-0.43. Eyes separated by 0.11 -0.12 or by distance = to ca. 
6 facet diameters Length of palpal segment I (0.05), 2 (0.11)), others missing; 
2 palpal sensilla on apical part of segment 2. Labrum 0.32 long. Cibarium w ith 
4 sharp equidistant horizontal teeth and 12- 20 small vertical teeth in a row; 
chitinous arch complete; pigment patch subtriangular, the posterior (wider) half 
more heavily pigmented Pharynx 0.20 long, unarmed. Pleura with 12 upper 
and 4 lower episternal setae Length of wing vein sections: Alpha (0.71), beta 
(0.22). delta (0.32). gamma (0.31). Length of femora, tibiae, and Oasitarsi: 
Foreleg, 0.78,0.86,0.54; midleg. 0.83, 1.05.0.64; hindleg. 0.88, 1.27.0.71 
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Abdominal sternite 2 with a median clear area not enclosed posteriorally. Tergite 
8 with 5-7 setae on each side. Spermatheca wrinkled and sac-like, terminal 
knob deeply recessed; common sperm duct and most of individual ducts 
invisible. 

J1 Lutzomvia ovallesi (Ortiz) 
(Fig. 27) 

Phlebotomus ovallesi Ortiz, 1952; 155(<J holotype, Duaca, Lara, Venezuela 
not San Felipe, Yaracuy, Venezuela). Ortiz, 1954:239(cî, redescr., figs ). Lewis 

&Garnham, 1959:87(9 descr , Belize). FairchildAHertig, 1959: l22(Central 
American records). Scorza & Ortiz, 1960: 434 (ecology). Hanson, 1961: 317 
(breeding sites). Johnson & Hertig, 1961:765 (rearing data). Pifanoet al., 1962: 
370et seq. (d, 9 keyed, redescr., figs ). Strangways-Dixon & Lainson, 1962: 

297(with flagellates,Belize). Johnsonetal., 1963:1 lO(negativeforflagellates) 
McConnell & Correa, 1964: 527 (infected with fungus). Williams et al., 1965: 
65,70(Belize). Rosabal, 1966. 1 (Costa Rica). Biagietal., 1966:368 (Mexico, 
9 figs ). Thatcher & Hertig, 1966: 50 (biting man and Potos, Panamá). Scorza 

f,967: 191 (dist-) Hanson, 1968: 64 (larva, pupa, descr.). Osorno et al 
1967: 29 (Colombia). 

Sergentomyla ovallesi: Barretto, 1955: 185 (listed). Barrettoet al., 1956- 51 
(cf. lo firmatoi). 

Lutzomyiaovallesi: Barretto, 1%2:98 (listed). Aitkenet al., 1968:264(Trin 
idad, on man). Williams, 1970: 332 et seq. (summary of studies, refs., Belize) 
Tesh et al., 1971a: 153 (blood meals). Chaniotis et al., 1971a: 100 (listed) 
Osorno et al., 1972a: 28 (Colombian records). Shaw et al., 1972:719 (mention) 
Chaniotis et al., 1972: 95 (collecting data). Christensen, 1972a: 88 (listed) 
Christensen et al., 1972: 57 (light trap catch). Rutledge & Mosser, 1972: 366 
(listed). Forattmi, 1973: 122 et seq. (gen. review, refs., figs.). Lewis, 1975a 
500 et seq. (mouthpart morphol.). Rutledge et al., 1975: 181 (ecology) Rut 

& Filen wood, 1975a: 73 (ecology, refs.), 1975c: 87 (mention). Williams, 
1976a: 603 (in caves, Belize); 1976b: 618 (mention). 

Brumptomyia ovallesi: Lewis, 1965: 378 et seq. (internal morphol.). 
Distribution: Mexico, Belize, Honduras, Nicaragua, Costa Rica. Panama 

Colombia (Antioquia, Boyacá, Caldas, Chocó, Cundinamarca. Magdalena’, 
Santander), Venezuela, Trinidad. 

Material examined: Colombia. 34 d<J, 19 99, Teresita (Chocó), in tree but¬ 
tresses. March-Nov. 1967, D.G.Y. 1 d, near Rio Don Diego, E of Santa Marta 
(Magdalena). 15 Aug. 1973. D.G.Y. & R.C.W. Panamá. 2 99, Almirante 
(Bocas del Toro). Shannon trap, 13 July 1951, A. Quinones. Trinidad. Both 
sexes from various localities, to be discussed in a forthcoming paper. 

Discussion : The female of ovallesi, a man biter in several countries including 
Colombia (Osorno et al., 1972a), is readily identified by the elongate constricted 
spermathecae (Fig. 27J). Flagellates, apparently not Leishmania, have been 
recovered from wild caught specimens in Panama and Belize (Williams, 1970). 
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•má. immatures were fountHn soil «'¡^'‘ “r'1''' °" m,mmais lnl>“"- 

commonly on the open fores, ilo„r,Ru„ed8e,:;¿,;^•Zn5.l,96',' 

32. Luizomyia quasitownstndi teomo, Osorno & Morales 

oty^%mtZaSÍTnSenf OSOrn°’ 0sorno' & Mo^es. 1972b: 10((J hoi- 
records).' ’ “ ’Colomb,a> Osornoe.al. 1972a. 29(Colombian 

Distribution: Colombia (Santander). 

27^! d' * k’’ B,rbOSa 30 °« 
specimens in collecta, at °" 23 J"ne l%7 »«It 

33. Luizomyia sauroida Osorno. Morales & Osorno 
(Fig. 28) 

Luizomyia sauroida Osorno. Morales. & Osorno 1972c 4^^ u , 
vereda San Pedro Munirin a » , no’ ,y/^c-433 (d holotype, 

^taM^nmsreadofS.nPedmyoC'e^r.TÆ.^^S 

Distribution: Colombia (Boyacá) 

. This species and L. townsendi (Ortiz) (Fie 121 frnm v 
are very similar. The males of k g 12) from Venezuela 
sum of the parameres but are otheru,!«- S l8ht y s,ron8er setae on the dor- 

between the females of the two species but^rf*01* *Can find n° differences 
synonym of townsendi until nTre material'ofThe T*' 3S ajUnior available. material of the former species becomes 

34. Luizomyia spinicrassa Mondes, Osorno, OsornoA Hoyos 

(ïrm'b' M,",iCiP' Colomitl.l’^“^ <c£rrs^2,3‘*-(í"‘^> 
'tgTziïiTc!'! (Tr 

imens in collection at UF. ™e* * ®0,b spec- 
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Figure 28 

Lmomyiasaunnda - A. Male genitalia. B. Female eibarium. 

Male: Munieip. de Santa Ana. Boyacá Dept.. Colombia 
Female: Same locality as male 

Luizomyia quasitownsrndi — C. Male genitalia. 

Male: Barbosa. Santander Dept.. Colombia 

Luizomyia longiflíH'osü — D. Male genitalia. 

Male: Muncip. de Tello. Huila Dept., Colombia 

Luizomyia spinicrassa — E. Male genitalia. 

Male. Guateque. Boyacá Dept.. Colombia 

Luizomyia oJax — F. Coxite tuft and paramere. 

Male: Almirante. Bocas del Toro Prov.. Panama 
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Discussion: The male of spinicrassa differs from ocher males in the verru- 
i arum group by the size and shape of the terminal spine of the style (Fig. 28D). 
This species, known only from Boyacá Dept, at elevations ranging from 1430 
to 1640 m above sea level, was found resting in tree holes and on walls inside of 
houses. 

Vespertilionis Group Theodor. 1965 
With the center of distribution in Central America, the » espertilionis group 

species are divided into 2 series following Theodor ( !%5)-the series vesper¬ 
tilionis (5 spp.) and the series deleoni (3 spp ). Barretto (1%2) created the 
subgenus Coromyia to accoti modate them and other species, mostly those in 
the verrucarum group. Forattini(l97la, 1973) divides the vespertilionis group 
species by placing 1 in the subgenus Lutzomyia Franya and 2 in the subgenus 
Dampfomyia Addis, while leaving the others in Coromyia In my opinion, this 
arrangement is unnecessary when the species are classified using a combination 
of character states. 

Iwo sibling species in the series vespertilionis are known to occur in Col 
ombia. The females feed on bats and are morphologically indistinguishable 

Key to Species 

Males 

1 Paramere with dorsal setae on distal half of structure 

. L. vespertilionis (Fig. 29) 

Paramere with dorsal setae restricted to distal third of structure. 

. L. isovespertilionis (Fig. 29) 

35. Lutzomyia isovespertilionis (Fairehild & Hertig) 
(Fig. 29) 

Phlebotomus isovespertilionis Fairchild & Hertig. 1958a: 516 (d holotype, 
9, reared from eggs laid by 9 from tributary of Rio Cocoli, Canal Zone). John¬ 
son & Hertig, 1961: 765 et seq. (rearing data). Thatcher & Hertig, 1966: 46 
(mention). H&nson, 88—90(larva, pupa, descr.). 

Phlebotomus vespertilionis: Fairchild & Hertig. 1947b: 617 et seq. (in part, 
descr, fig ). 

Lutzomyia isovespertilionis: Barretto. 1962: 97 (listed). Chaniotis et al., 
1971a: 344 et seq. (in part, pop. dynamics, Panama). Chaniotis et al., 1972: 94 
et seq. (resting sites. Panama). Christensen et al., 1972: 57 et seq. (collecting 
data, infected with trypanosomes, Panamá). Christensen. 1972a: 88- 89 (men¬ 
tion). Forattini, 1973: 122 et seq. (gen. review, fig ). Christensen & Herrer, 
1973: 579 ct seq. (collecting data, Panamá). Rutledge A Mosser, 1975: 411 
(mention). Herrer A Christensen. 1969: 62 (collecting data. Panamá). 
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Figure 29 

ftnlÍÍ'í“1'8 "î*1' ». C. Feu Female head, D. 

male from Panama. I. Male «enhii.TsneZ.h "i' c Pararncrc' H Parai~^ of 
M Female dbarium. * Spermaihecae. K. Female wing. L Male wing. 

c,,lomk" R‘ »“i 

Lutzomyia isovespertilionis - F. Paramere. 

Male Panamá Canal Zone 
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Distribution: Panamá, Colombia (Chocó) 

1 i- <*»* (Chocó), ,ree ta„re», 5 Jul, 
’ . lcresHa (Chocó), tree buttress, 18 May 1967 DOY 

I6'. Crjut;e>s ,rail’ Madden Forest, Canal Zone, hollow tree, 7 Sept 

2 Oct moerM H ’fí7°TCampana (Panamá)’,ree hollows and buttresses, 2 Oct. 1949, M. Hertig & H. Trapido. 

Discussion: See /,. vespertilionis 

36. Lutzomyia vespertilionis (Fairchild & Hertie) 
(Fig. 29) 6 

Phlebotomus vespertilionis Fairchild & Hertig, 1947b: 617 (d holotype. 
Cerro Campana, Panama Prov., Panamá). Hertig & Fairchild, 195()- 91 (ab- 
domma! s,emites). Barre.to, 1951: 225 (dis«,). Vargas & Diaz-Nájera, 1951b 

bll IQ^0 m T'LFlOCh & Abonnenc’ l952: 30-48 (d, ?, keyed). Rosa- 
bal, 1954: K), 28-29 (measurements, figs., Costa Rica, sp. no. 12 = vesperti- 
mn/i) odrtguez, 1956: 76 et seq. (Ecuador). Fairchild & Hertig, 1958a 510 

(keyed), 514 (d, Ç, redescr., figs.). Fairchild & Hertig, 1959: 122 (Central 

Amencan records). Hanson, 1961: 320 (breeding site, Panamá). Johnson & 
Hertig, 1961: 765 et seq. (rearing). McConnell & Correa, 1964: 523 et seq. 
(infected with trypanosomes & fungi, Panamá). Thatcher & Hertig 1966 46 
et seq. (mention). Hanson, 1968: 88-90 (larva, pupa, descr figs ) ’ 

Liitzamyio vespertilionis: Barretto, 1962: 9i (listed). Theodor, 1965: 184 

? ’ fi-8S')- Barre,°’ 1969; 468 (Valle, Colombia). Zeledon & Rosabal, 1969: 
221 227 (as vector of bat trypanosome). Tesh et al., 1971a: 15^-153 (in part 
blood meals). Chaniotis et al., 1971a: 344 et seq. (in part, pop. dynamics. Pan- 

ÍSS' S'ns,ens?n et al- • 1971: 116 et seq. (pyloric armature, figs ). Tesh et al., 
1972.90 et seq. (in part, blood meals). Chaniotis et al., 1972: 94 et seq (resting 
sites, Panamá). Christensen, 1972a: 88-89 (mention). Christensen. 1972b 
683 et seq^ (rearing). Osorno e. a)., 1972a: 32-33 Colombian records). Ru- 

e ge & Mosser, 1972: 307 (mention). Christensen & Herrer, 1973:579 et seq. 
(collecting data, infected with trypanosomes, Panamá). Forattini, 1973: 123 et 
seq. (gen. review figs,). Christensen & Herrer, 1975: 477-478 (as host for bat 
trypanosomes). Rutledge & Mosser, 1975: 411 (mention). 

Dtstribution: Costa Rica, Panamá, Colombia ( Antioquia, Bolivar. Boyacá 
Choco, Valle), Ecuador. y 

FeîfT™ S'To“ 3 "■ Rl0An0ri<*"“«l«W.<■«tn.nk8.6 
Feb. 1970, C.H.P. 2 dd, 1 9, same data but Sept. 1970, D.G.Y. 4 dd, 2 
99, Anchicayá Dam (Valle), tree trunks, 9 Aug. 1974, D.G.Y. & R.C W 7 
<dd, 14 99, same data but light trap at entrance of tunnel, 10- 11 Aug. 1974. 

1 ö. 1 25 km E of Buenaventura (Valle), tree trunks, 11 Aug 1974 D G Y 
&R.C.WEcuador 15 dd, 1 9, 17 km E of Santo Domingo de los Colorados 
Pichincha), tree trunks, 4-6 May 1976, D.G.Y. & T. Rogers. Panamá. 1 d 

(holotype no. 761), Cerro Campana (Panamá), shallow cave, 17 Jan. 1947. 
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/>( In >>11 ik luir .mil hahil\, / \ i y vm/iimi i .nul / inn « yv'fi/nnu \ 

.uc ivnurkuNs Mmilai, K>lh s|hvii‘> i'IIimi K'injj liunnl in Hoc Ih>IU<w\ .ismh i 

aloil »ith hals Al lo.isi ono sjvoios ol /> v/Hinoiomii is ii.insniiltoil In those 

nunmuls h\ one oi hoih ol ihose llios i/oloilon ami Rosahal. I '*«*). { hi isionson 
ami Henoi, I^T.M 

I ho I'ioIoiioiI hiooilin^ sito(s)o( w i/n in/ionn .nnl moi< yvin/ionii has m>l 

hocn ilotoiinmoil iRuiloiljjo ami Mossor. I‘>’.M, the onl\ »ihl oau^hi larvae 

^OHiK lopoiioil h\ Hanson i I'R'I, I'R'SI. who rocovoicil this siapo on l»o iv 

i avions in soil ami hat |¡iiano insnlo ol hollo» líeos Xppatonlh the l.n vac ami 

pupae ol those species aie imlisiinguishahlc (Hanson. 

/ w yv Mi/ioniv tangos as tai soulh as (¡navas I’rovinee. I cuailoi 

I utionnui iv.'i. v/vni/ionii prohahlv has a mote luniloil itisliihuliou as noieil 

hv I'aiiehikl ami Heilig |l*>'Sa>, Us souiheinniosi Uvaluv at picscnt Ivmg 

( hivolVpi ,( olomhia I hose air (he only vtw/s riihi>ni\ gioup species »hu h 

ivcui in South Atneiica lairchilvl ami Heilig (ll>M<al piovule lunhei mloi 
mal ion on collecting tl.iia. ilisii ilniiion, amt lavouomv 

Scm.i m s Dami'komma Anms. I‘>4.s 

1 he V s|vcies m this siibgemis aie i haraeleti/al h\ several tealuivs (l aiivhihl 

ami Heilig. I'J'H, Iheinlor, some ol »Inch aie shaivil hv / iiyiri/onui 

(lairchikl ami H.iivvoihII ol the cev/v ifi/ioniv gioup amt uiemlvis ol the i/«7 

/’o.oi gioup I evv is el al ( l‘J ’ ’I I he s|«cimnthccac ol the /him/'h>mvni s|vcies 

a iv large with bubble like expansions ami could have Ivon denved Iront lhe 

i/o/cnffi l>|V s|viniaihecae ol the e*.v/vrn/ioHiv gioup I ike species in these 

i»o groups, the /Vim/'/omvui spp do not ordmatilv bile man. ami iheie are 

more s|vcies in Mexico and central America than elsewhere 

I he pivlenwl hosi(s\ ol / n , the on I. />ij»i/>h>mvni sp in Colombia 

oi Soulh Ameuca. is unknown Related s(H'cies such as / iimho/dioro ( Ailitisl 

and / /vrniiru (l ain luid and Heilig) leed on small mammals, the tonner s|v 

cíes probably iiansnnltmg Rio (irande vu us to V.otom.i vvovulials in levas 
(Calishei el al , l*>77) 

' ’ / ur.v/mni i/> i n>.\tib*ili (l aiivhild X Heilig) 
d ig UM 

l'hUbi>t,imu.\ /uv,i/m/i laiivhild X Heilig, 1‘JVv tlOy.f holotv|v, I’uerto 

Armuelles, Clnru|ui I’nw . Panama. V. (¡uaraiv. I os Santos Pros . Panama) 

Rosahal. I'JVt I0ctsci| tas sp no ‘í, ('osla Rica) l aiivhild X Heilig, IdSv) 

122 (('entrai American teeords) Rosahal X lYoios. I')h4 iHStcl lo .As/yci) 

I Mf.'omviu /uvii/m/i Ham'tlo. I%2 ‘».s (listed) I'heiHlor. 1‘RvS I')! (listed. 

s|verinatheca lig ) I'oraltnn. I*»7|¡i IDO (listed) Osornoetal , |472a M (Na 

nno. Colombia) Christensen. Id72a 88 (listed) lorattiui. 147.1 208 (spei 
malheca tig ), 124 (as synonym ot ./,st,<«i) 
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I ut:i>mvM (/) I nwiihili A Mali- hcml. H Male flajicllomcrr II. Female head, O 
Female (Ufe! Ion tere H, F Female v iharmm ami pliai \ nx. ranamaman x|XMmen, F Male 
Itemlalia, (î IVusal arm ol páramete. H Uilleivni \ lew v ol para mere. I lîemial pump 
ami (ilamenlx. ) Spermatluvae K Female wmji. I Male um>¡, M Female eiharium. 
l'anamaman apecinten 

Male l'apuli. Narino IVpi .Colombia 
Female Same Uvalilx a> male texeepl F'i|i 'OF ami 'OMI 



w* " ' ' 

......... ... mm 

Distribution Costa Rica. Panama. Colombia (t aúca, Nariño) 

Material examined: Colombia h ¿<5, X 99, C'apuli (Nariño), nn k crevices. 
March 1^45, M Hcriiji 3 99, Bolivar (Cauca), Jan.-Feb l*)44, J Burbano 
Panama I ¿ (holotypc no 321N). lype lixality, tree buttress, ^ June I^M, 
M Hcrti^ I 9 (allotype), Guarare (Lets Santos), light trap, 23 Oct. I*),S2, 
F Blanton 

Discussion. Forattim (1^73) treats /.. rosabali as a junior synonym of /. 
dod)(ei (Vargas and Dia/ Najera). believing, perhaps correctly, ’hat the 
differences between the males are due to inlraspccitic geographic variation 
Without a larger sample of specimens from various localities, however, I prefer 
to consider them a distinct based on the discussion and figures of Fairchild and 
Hertig ( ld.S6) 

The Colombian males (Fig 30) agree more closely with /.. rosabali than 
w ith /. denigri in the shape and setation of the dorsal arm of the paramere. but 
the basal spine of the style is longer and more slender The small bristle near 
the basal spine is absent on one style of the msabali hi lotype and from the 
styles of the Colombian males 

Subgknus Pin roMYiA Costa Lima, 1032 
The ^ described species in this subgenus are characterized by a row of short 

spines on the hind lemur. Forattim ( Id7la. 1473) treats Pintomvia as a genus, 
placing. I believe, undue importance on these spines, which, although not ex¬ 
actly the same, are shared by 2 species of Sergenlotnyia Franya and I of Rrump 
a imua 

The Pintomvia females, like those of Pressatia. have well scleroti/cd indi¬ 
vidual sperm ducts but differ from them in other aspects (Theodor, l%.M. 

At present, only L. spinosa is known to occur in Colombia Lutzomyia da- 
mascenoi (Mang.). a close ally, was reported in Meta Dept, by Morales et al 
(l%4a). but was excluded in a later work on the Colombian fauna (Osorno 
et al . I472a). probable because of the uncertain identity of the specimens 
(2 99) 

Hxcepl for /.. pessotii (Coutinho and Barretlo) and /,. fischen (Pinto), the 
Pintomvia spp. have not been reported feeding on man. I.utzcmvia gibsoni (Pí¬ 
fano and Ortiz), recently described from Venezuela front a single female, defi 
nilcly belongs in the subgenus, but its identity remains uncertain on the basis 
of the original description 

38 Lutzomyia (Pi.)spinosa (Floch & Abonncnc) 
(Fig. 31) 

Phlebotomus spinosus Floch & Abonncnc. 1442b: I ( <3 holotypc, Gallion. 
near Cayenne. French Guiana). Barretto, 1447: 224 (full refs.). Hertig & Fair- 
child. 14M): 42.43 (abdominal sternites 1 & 2, figs.. Panama). Barretto, I4.SI ; 
224 (dist ). Floch & Abonncnc, 1452; 20et scq. (c?, 9. keyed, redescr., figs.). 
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Luiomyia spmosii — A Male head. B Maloflagcllomm'Il.C'. Female head. D. Female 
flageIlómete II. F Female eiharmm and phary nx. F Female hind femur show mg spines. 
G Male genitalia. H Spermathecae. I Female » mg. J Male w mg. K Female eiharmm 

Male: Panama Canal Zone 
Female: same locality as male 



Blancas. I<W9- I*)«): 129- I30(cf. I» gorbitzi). Johnson & Hcrtig 1961 763 
ct scq. (rearing data). Hanson, 1968; 80(larva. pupa, descr. figs.). Morales et 
al.. 1969a; 381 (Meta. Colombia). Pífano & Ortiz. 1972; 31 (cf. lo itibsoni). 
Pífano el al., 1973: 133- I54(cf. to gibsoni). 

Lutzomyia spinosa: Barretto. 1962: 93 (listed). Martins et al 1962a 381 
(Cio,as, Brazil). Martins et al.. 1963: 335 (Brazilian records). Christensen & 
Fairchild, 1971: 302 (Darien Prov., Panama). Christensen. 1972a. 88 (listed). 
Osorno et al.. 1972a: 60-61 (Colombian records). Ward et al., 1973: |78- 
181 (collecting data, l’ara. Brazil) Christens'*.! & Herrer. 1973: 579 (Collect¬ 
ing data, Panama). Lewis. 1975a. 503 et seq. (mouthpart morphol ). 

Piniomyia spinosa: Forattini. I97la: 104 (listed). Forattini. 1973: 123 et 
seq. (get¡. review, figs ). 

Distribution: Panama. Colombia (Amazonas, Antioquia. Boyacá. Caqueta. 
C hoco, Meta), French Guiana. Brazil. 

Material examined: Colombia 70 âS. 12 V9. 17 km W of Uticw (Ama¬ 
zonas). tree trunks. 24-26 July 1973. D G Y & R.C W. I ci. Rio Anori (An 
tioquia), light trap. 14 May 1970. C.H P 38 dcJ. 20 99. same data hut tree 
trunks. Sept. 1970. D.G.Y. I 9. Curiche (Chocó). Malaise trap. 7 July 1967, 
D G.Y Brazil. II id. I 9, Labrea (Amazonas), tree trunks, 9 Oct. 1972, 
D.G.Y. 2 id. near Altamira (Para), tree (runks. I Oct. 1972 D G Y I 9 
Itiatuba (Para), tree trunk. 4 Oct. 1972. D.G.Y Panama. 2 dd. I 9. Cerro 
C ampana (Panama), tree buttresses. 

Discussion: The male parameres of spinosa are rather slender, and the dorsal 
setae are distributed over the distal half of the structure. The coute tuft consists 
of 6- 8 setae. In L. damascenoi the parameres are broader, and slightly clubbed 
apically. and the dorsal setae are less numerous, being restricted to the distal 
third of the structure. The coxite tuft consists of 12 + setae. The females of the 
two species are very similar, hut differ in the relative lengths of the sperm ducts 
and in the distribution of their sclerotization. The common sperm duct of spi¬ 
nosa is longer than 2X the length of the individual ducts, and the basal one- 
fourth of the latter is nonsclerotized. unlike damascenoi. in which the individ¬ 
ual ducts are almost completely scleroti/ed and the common duct is shorter, 
less than 2X the length of the individual ducts. The female cibarium of L. gib- 
som has well defined, long horizontal teeth as shown by Pifano and Ortiz 
(1972). Those of spinosa and damascenoi aa* short and irregularly spaced. 
Adults of I. spinosa are commonly collected on ta*c trunks. Near Leticia (24- 
26 July 1973). this species was by far the most abundant sand fly taken in such 
resting sites. 

Subgenus Pressatia Mangabeira. 1942 

This small distinctive group is represented in Colombia by 3 of the 6 known 
species. Forattini (1971a, 1973) elevates the category to the genus level and 
adds several other species, which, in my opinion, belong in other gamps 
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i tim/Hi.u on rare (Young anil Ariav :^77, Ixviis cl al . 1^77) Except tor / 
ivcasions, the Priw.ui ui n|H‘cícs do not Iced on luunan hlixvl 

Ihca- arc bui slighi JiUcrcnccN among ihc 5 described temalec / utzomyui 
iruii'tinthii, known trom a single teníale m Colombia. ma\ or ma\ not be (hai 
species, and con fini; ,>n of its presence there must await the discover) of the 
male 

ke\ s to Species 

Mille 

1 Ranime re as shown, with ca lOdorsallv directed, blade like setae at 

^usc i«rm/>«>.vi (Rig (21 

Raramere otherwise, without blade like setae 2 

2 (. oxite with patch ol fine hairs above basal tuft Raramere broader, its 
width at level of ventral acute process greater than width of lateral 

.trioi iinihii (Eig (41 

t oxite without fine hairs above basal tuft Raramere more slender, its 
width at level of ventral acute process less than or = to width of lateral 

dxsptmehi i Eig .(.(1 

htnuihw 

I Individual sperm duct as long as or longer than common duct, basal 

V) thin walled, not well sclcroti/cd < <rm/>«>.w tFig .(2) 

Individual sperm duct much shorter than common duct, thick walled, 
well scleroti/ed throughout most of its length (Fig .(.() 

triih iinihii 

.(‘f / utzomviii ( Pr ) i iimpi>si (Rinlrigue/) 
(Fig (2) 

Phlebotomus cumposi Rodriguen. 1^52 (Id.so): 7 (,( holotypc. Quevedo. 
Los Rios l*rov , Ecuador). Fairchild & Hertig. IdSgb: 205 (refs ). Fairchild & 
Hertig. IU54 (21 (Central American records). Ar/ube. I'XsO: 157 (Ecuadorian 
records) Hanson. I%1: .(2() et seq (bleeding sites. Panama) Johnson & Hei ¬ 
lig. 1^1 : 7b5. 77.( (rearing data) Sherlock. |0t>2: (22 (Santander. Colombia). 
Metdnnell & l orrea. I'^M 52b (infected with gregarines iV fungi). Hanson, 
l%8: 52 (larva, descr.. figs ). 

Phlebotomus iiiiinthobiisis Fairchild & Hertig. 1052: 508 (,(. V . Panama, 
figs ). Fairchild & Hertig. 1058b: 205 (as synonym of mmpi>si) 

lutzomyiii compose Barreno. I0b2 05 (listed) Barreto. |0b0 4b.( (Valle. 
Colombia). ( haniotts et al., 1071a. .'45 et seq (('op. dynamics, Panama). 
Osomoet al . 1072a: 50 (Colombian records). Chaniotiset al . 1072: 05 (rest¬ 
ing sites). Christensen. 1072a: 88 (listed) Christensen et al.. 1072: 57 et seq 
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«P1«.. »....... 
“ i . ■ i1' -T 1 

Flame H 

Lutzomyut (Pr./mmposi — A. Male head. B Male tlatjellomere II, C. Female head, D 
Female tlagellomere II. F Female eihaiium and pharyn*. F Male genuaha. G Genual 
pump and filaments, H Spcrmatheeae, sightly eollapsed, normal sha}>e similar to those 
of Fig, 33H, I. Female wing, J. Male wing, K Female cihanum. 

Male: Curiche, Chivó Dept , Colombia 
Female: Same locality as male 



(collcvimi: du 4. Panama) Christensen & Hcrrcr, I1*? t STdciM-n (collecting 
data) Rutled}»-& Mosser, 1*Í75 410(hitmg man. Panama) l c\us. l^TS.i S)2 
et seq (moultpart morphol ) Herrcr & Christensen. 1^704 02 (collecting 
data) 

Prrwaiui cowmi.w h'orattini, lOTIa 1()0 (listed) Forattini. 1^73: 123 et 
seq (gen review, tigs ) Comes. Id75 S(listed) 

liisinbuiion Ct'Mti h ni. f\in,irrui. Coho’ibui (An(KH)Uia. Bosaca, Caldas, 
ChiKo, Santander, Valle), bcumlor 

Mait-ruil t uiminsJ 2t> 3d, *) VV . Rio Anon (Anlioquia), light 
traps, Ma> 1^7(). C H P 0 33 , Ih VV. same Uvalitv. light traps & i>n tree 
trunks. Sept 1^70, I> Ci V 50 33.05 VV , Curiche (Chivo), light, Shannon. 
& Malaise traps, April Dec 1^7, D ci \ IV. same hvality, hiting man, 23 
May 1^7, D Ci Y I V . same data but 3 CKl 1^7 2 VV . same data but on 
tree tiunk, 30 Oct ldCi7 4 33,4 V V , Alto Curiche (Chivó), light & Malaise- 
traps, Aug & Nov 1^07, D Ci Y 3 33 , b VV, I'eresita (Chivo), light, Shan¬ 
non, Malaise traps & tree trunks, Julv Nov 1^7, 1) ci 3 IV. Rio Atrato 
(Chivo), light trap, I Aug |*)o7, D Ci Y tcuatlor. I 3, 15 km K of Santa 
IXmungo de l os Colo, idos (Pichincha), light trap, 5 May l*)7o, D C! Y . I 
Rogers, & Ci Fairchild 

PiM Us.ui»! At Curiche on two separate occasions, we collected two citmpost 
females on human bait Rutledge and Moss, r (1^75) also observed a female 
biting man m Panama, but the species cannot be regarded as an important or 
common man biter Aside from this and a record of specimens feeding on 
horses (Christensen and Herrcr, IÓ73), the preferred hosts of / mm/>on re 
main unknown 

Adults rest in burrows, less commonly on tree trunks In Panama, one larva 
was recovered from soil within a burrow (Hanson. IdM ) 

40 / ui;om\ut ( Pr I lA.v/MncW (Fairchild & Hertig) 
(Fig. 33) 

Phlfboiomus ilwponrtus Fairchild & Hertig, 1^52 505(,3 holotype, V Juan 
Mina, Canal Zone) Rodrigue/. Id53a: 25 (in copula. Fcuador, figs ) Rivlri 
gue/, 145b: 7d (Fcuadorian records) Fairchild & Hertig, 1454 122 (Central 
American records). Ar/ube, i4ci() 157 (Fcuadorian records). Hanson, 14M 
320el seq (breeding sites) Johnson & Hertig, I4M; 7b5 (mention). Marmol 
Leon, |4o8: 31 - 33 ( 3. redescr., tigs , Venezuela). 

Phlrboumus trnuanthus Rodriguez. 1450: b (not truu anthus of Manga- 
beira, 1442c) 

Luizomyia i/v.\/>o/irM Barretto, I4b2 45 (listed). Thatcher, l4M<b: 1142 
(artwreal breeding sites) Chaniotis et al.. I471a: 344 et soq (ix'p dynamics, 
Panama) Christensen & Faitchild, 1471: 302 (Darien Pros , Panama). Chani¬ 
otis et al . 1472 (resting sites) Christensen, 1472a: 88 (listed) Christensen et 
al . 1472: 57 et seq (collecting data). Martins & Morales. 1472: 365 (listed). 
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Pua nt 33 

luKomutHPr i Jssponrta - A Male heail, B Male tUgellomcre II. C. Pemale he J. IV 
Pemale flagellomere 11. P Peínale eiharium and phar>nv. P Male genitalia, G Genital 
pump and tilamentv H Spermatheeae, I Penutle wing. J. Malewtng.K Pemale eihar 
mm. 

Male leresita. Chivo IVpt , Colombia 
Pemale: Saine livaht\ as male 

I 



Christensen & Mener. 1973: 579 el seq (collecting data). Lewis. 1975a: 502 
et seq (mouthpart morphol.). Rutledge et al , 1975: 180, 182 (ecology). Ru¬ 
tledge & Mosser. 1975: 4M (in horse-baited trap). Rutledge & Ellenwood. 
1975a: 73 (breeding site, open forest floor) 

Pressatia dysponeta: Forattini, 1971a: 106 (listed). Forattini, 1973: 140 et 
seq. (gen. review, figs.). Gomes, 1975: 8 (listed). 

Distribution: Costo Rica, Panamo. Colombia (Boyacá. Chocó), Venezuela. 
Material examined: Colombia. 2 99, Puerto Boyacá (Boyacá), light trap, 

25 March 1973, C.J.M I <3 . same data but I April 1973. 2 dd. 2 99, same 
data but 6 May 1973. 4 99, Curiche (Chocó), light traps. June-July 1967, 
D G.Y. I 9, same locality. Shannon trap. 20 Aug 1967, D.G.Y. 6 dd. 17 
99 , Teresita (Chocó), light. Malaise. Shannon traps, tree trunks, March-Dec 
1967, D G.Y. Panamá d holotype (no 2012), type locality, 13 Dec 1949, 
light trap, M Hertig 9 allotype (no. 2012), type locality, 15 Dec 1949, M 
Hertig 

Discussion: In Panamá, Thatcher ( 1968b) recovered dysponeta larvae from 
dead leaves and detritus 6+ meters above the ground in trees Rutledge and 
Ellenwood (1975a), using soil emergence traps, collected I adult which had 
developed on the open forest floor The immature stages have not been de¬ 
scribed. 

Observations on hosts include pigs (Fairchild and Hertig. 1952). rodents 
(Christensen and Hertig, 1973), and horses (Rutledge and Mosser, 1975). 

41. Lutzomyia iPr.) triacantha (Mangabeira) 
(Fig. 34) 

Phlebotomus triacanthus Mangabeira, 1942a: I19(d holotype. Aurá, Be¬ 
lém. Pará, Brazil). Mangabeira, 1942c: 241 et seq. (9, immatures, descr, 
figs.). Barretto. 1947: 226(refs.). Damascene et al., 1949: 832-833 (Brazilian 
records). Fairchild & Trapido. 1950: 410 (cf. to christophei). Barretto, 1951: 
224 (Brazilian records). Vargas & Diaz-Nájera, 1959: 147 (mention). Fairchild 
& Hertig, 1952: 508, 511 (cf. to dysponetus & acanthobasis). Floch and 
Abonnenc, 1952: 14, 15. 48 (mention, keyed). Pifano et al., 1962. 384 (c3 
keyed). 

Lutzomyia triacantha Barretto, 1962: 95 (listed). Theodor, 1965: 192 (<î, 
9, figs.). Martinset al.. I%5:4(Rondônia, Brazil). Martins & Morales, 1972: 
367 (listed). Osorno et al., 1972a: 60 (Meta, Colombia). Lewis, 1975a: 502 et 
seq. (mouthpart morphol.). Llanos el al., 1976: 485 (cf. Xo calcarata). Martins 
et al., 1976a: 488 (Peni). 

Pressatia triacantha: Forattini, 1971a: 107 (listed). Forattini, 1973: 123 et 
seq. (gen. review, figs.). Gomes, 1975: 8 (listed). 

Distribution: Colombia (Meta), Ecuador, Perú. Brazil. Venezuela. 
Material examined: Colombia. 1 9 (1NPES no. 8605), Puerto Lleras, Ma- 

piripan (Meta), 13 May 1973, A. Morales & Vidales. Brazil. 2 <3<J, O. Man¬ 
gabeira, no other data. Ecuador. 1 d, 6 99, Rio Napo at Limoncocha (Napo) 
21-24 May 1976, light and flight traps. D.G.Y. & T. Rogers. 
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Figure '4 

Lummy ia (Pr. ) iriacantha - A Male genitalia. B Spermalhecae. C Female eihanum 

Male: Limoneivha. Nap«' Prv" . Heuador 
Female: Puerto Lleras. Meta Dept , Colombia 

Luizomyia baiiyi male — D Genitalia. 

Male: Limoncocha, Nap«' Prov.. Ecuador 
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c, “rrj?' fri""¡« on pita,, 
, N Ü, Î r lmle m a tcy10 ‘he phlcboiomines of that coop, try. No additional data were ¿liven. 

Without males I am unable to separate the females of 'riacan'ha from those 

o!elsewhere.' d° ^ ^ U)«e,her in Colombia 

Baityi Group Theodor, 1965 

The two species comprising this group do no. show obvious affinities .0 other 

places thern^rtf5' * Prefer,0 separa,c ,hem- unlikt-‘ Forattim ( 1973). who places them m the subgenus Commyia Barretto. 

/ ?0rrTfS:"knOWn- bu'il Probab|y resembles that of 
mi.1 , gU y Blancas (1959- I960), Fairchild & Hertig 
l%l. as hanson,) and Theodor (1965). At present, only L. baitvi is known 

u> occur in Colombia, but populations of gorbitzi. discovered in Darien Prov 
Panama, may extend into Chocó Department. 

42. Lutzomyia baityi (Damasceno, Causey & Amuck) 
(Fig. 34) 

r^M,tTmS hfy- Damasceno- Causc> & Arouck. 1945: 22 (d holotype 
Cuiteua. Intuía, Para, Brazil). Barretto 1947- irk iko/i¡c1 n r» yPC et al 1940mRr.,, i 7 189 (I'sted). Damasceno 
R k JV o 9(B nreC0rds) Floch & Abonnenc, 1952: 34 (<J keved) 
Fairchild & Hertig, 1961b: 246 (cf. to hansoni). Pifano e, a... 1962 386 (d i„ 

ezuela) eneZU ^ ^ '%8: 3I~31 (d redescr- figs., Ven- 

" a'- ,,<a: ,M <*«*~. **!>■ Theodor, 
sed V-„ , mh: 101 <“**• IW: 274 e, 

Distribution: Colombia (Boyacá). Ecuador. Venezuela. Brazil 

(Napò), tree t^C.V ^ * U“ 
Discussion. The single Colombian male of baitvi. examined by me through 

M d° "“T'ÍS ” 'h' Station etl uVi ' 
Cits'It * K ,C,?e' Cali' C0l0mbia Futu^ search will probably re 
Amazonas Ce 'n ** WÍ'hÍn ,he Republic' espetial|y «hose in 

Subgenus Viannamyia Mangabeira, 1941 

( 19™S TmftfT er"UP '’f f,n,r ^ “ 'rei,Kd » ■ 89"» by Forattini 
( la, 1973). Three species occur in Colombia; the fourth, L. fariasi (Da- 



nusiono. l‘i»u\o\, .uni -Vnun k>. in known lion» Hm/il ami l inn h limana I In1 
pivlnml IionIn ol I In'no n|voion toimun unknown S|H\inn'n\ aiv oI'noi so»I umi 
all\ on Hw li links, sonniiun's in I'linows ami al li^hl 

Ko\ s li< S|voios 

SMr\ 

I Sl\ lo wiili Ivtli piovinial spuiON insoilcil on loiifî ai m »n pun oss 
I'atiiinoirs ivlalivrl> slcinlo. » 

Sl\ lo wiili piovinial spinos iiinoiIonI on sop.uato punossos ><i nilvw Ion 

I’aiamoiVN Inomloi i»/*« n u/.miO i>: 'M 

' I’ntuiiiorrs slomloi ami slow iiwaullx tin noil apioalK fuinihi |li)¡ 

I’aiamoiON onlaipo»! vlisialK. sha|Vvl liko a goal's hoail . .i/'mm.i |l ij; I''! 

hnuil<\ 

I S|vimalliooao o\lunlnoal. asMvialoil nv loioii/oil pivhonnon lunnol 
Nlia(v»l in/vii uliiiti il'ig 'M 

S|vtnial!tooao o\al, soloioli/oil puvonnon Nulvi|iial in wnlih 

tlmnighoul «'ii/'nmi O'ijî 
flOtilltl 

•I I / Mf.vwviii 11 I « iii'mui Osiuno. Mínalos \ I Koino 
0 IK "I 

I ur;omviii. ii/>nn,i Osoino, Moialos \ Osoino. I'> ’'0 4 W ( .* hololx jv. \oi 

o«la II llano. Mtimoip Xiolona, Calilas. Colombia. V. II l'onuinal. Mu 
nioip l\ioiloHo\aia. lUwaoa.l’olonihial Osoinoolal ,l'>'.'a 'S|Colonilnan 
loioulsi (ionios. I*1’' S (Usloill Main h s ot al . l‘>?t>h 4'H> OViul 

/’/i/r'/'t'ioMiii.s fun (not rioi tirm ot Mangaln'iia. I'MIto l aiioliilil. I'M ' 
'’I (I'atiauia ivoonlsl 

l'hlrlu'i>>mu> iirfrt'i'\1l1s (no! tiiNnoii/i.i ol llivh \ Mnninono. I'M Ibi lau 
olulilX IIoiiik. I',v) I 'I (inpail. Ilomluias\ I'atiauialooonlsoul\' lolinson 
X HoiIik. I'^l ?bXolsoi| (ivaniiK ilalal Hanson. I *H»S 4S Ml (lana. pupa, 
ilosoi . liK'' riialohoi. I'H'Sa .''Hm .'. m I'isnos liapl 

/ ii(,'omvi<i fuhiihi (not /un iiius ol MaiiKalviia. l'>4lto Osoinoolal . I'*’0 
11 (HoNaoa, ('olombial ('luisioiisonX l aiivlulil, l*C| 10'(Patton. I'ununial 
Chnsionson. I'i’.'a SS(lisloill ClnisionsonÄ Honot. I'J’' ^'*>(111 IikIhHaps. 
I'anainal 

/ utci'unhi iirlu‘i'tills (not titlsoYtilis ol I Kvh iV Abonnom . l‘M4b> Chan 
ions ol al, I'J’la '44olsoi| ((vp tlynaniios. Pananial Chaînons ol al I'l’' 
‘P (IVsIlllK silos) 

lhsnibuii'>n Hi'nJunis. I\iiui»ui. Co/ow/u.i (AntitH|iua. Hoxaoa. ('altlas, 
ChiK'i'l. I'tru 

HM 
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Material examined: Colombia I 9 d;„ a„ • ,. . 

Feb. 1970 C H P 1 rî i o , ’ R' Anon (An,lwtJu|a). tree buttress. 6 
. K 1 d- 1 ?. same data but Sept. 1970 DG Y l 9 r,., u 

(ChcKo), 27 July 1967 DGYio ai. í--l Y, Curiche 
May 1967 DG Y I 9 a u ’ lo ^uric^e tree buttress 31 

L-%. Tâ-Äi 
the Canal Zone. Bocas del Toro Prov ction Prov n™ "T“5 IOCalÍ,ÍeS Ín 
Prov.. tree buttresses & light or Shannon traps ’ ’ & Panamá 

Discussion: See L.furcata. 

44. Lutzomyia (V)furcata (Mangabeira) 
(Fig. 35) 

Phlebotomus furcatus Mangabeira 1941b- t A h.i . , - 
Pará, Brazil). Barretto 1947-201 rrof«^ r (d ho|otype. Aura. Belem. 
I95I- ?I7 /n T /-2°1 (refs >- Barretto. 1950a: I04(keyed) Barretto 
1951. 217 (Brazilian records). Floch & Abonnenc. 1952: 31 (kevedWS «n 
(cî, redescr, figs., French Guiana) Fauran 1960-8 Qi y 1' 8 80 
'»47,(Amv4,Bmil, p¡rmaal ûlZîjw0"’- °mM- 

Phlebotomus arborealis Floch & Abonnenc, 1944b- 8 ( 9 RaHu i r : 
Guiana). Barretto, 1947: 186 (refs ) Flrwh a ak ' Badue*’ Prendí 
17Q lai / j ° treis-F Floch & Abonnenc, 1952- 43 ikevpHi 
179- 181 (redescr., figs.). Fairchild I9SS- ion . „ (keyed). 
Fauran, 1960: 9(mention). ’ (as probable 9 oi furcatus). 

Lutzomyia furcata: Barretto 1962- 94 i, _ 
raima, Brazil). Martins et al 1965 3 io a- • artms et al - ,963; 334 Ro- 
1967- 397 J e,,a ', 9°5- 3 (Rondonia, Brazil). Wijers & Huisenea 

. 7 t0 taherculata). Osorno et al 1972a- 58- 50 i. 8 ’ 
ords). Osorno et al 1972c-441 trf to • cl 59 (Colombian rec- 
(mention). Lewi. l975, ^V T"“1' Sh*W 4 l972' 713 

SnntóS"™' STO'' C"""0- Cofctn«» (C,que,i. 

Material examined: Colombia. I ¿ (INPES no 38751 v ^ i v, 
Sol.no (Cue,!).Me. 25 Ann l%9 «, "Ô fl) Tf“ 
(Amapa), tree trunks, 21 Sept. 1972 D.G.Y. A H Fraiha i i IT'o 1 ¡T“ 
(Amazonas), tree trunk, 9 Oct 1972 D G Y 7 ^ 7 oo n- Labrea 
HumMdt (Mato Gmsao). ,ree Y tí “ 
& H. Fraiha. 1 d, Belém (Pará) 3Aup lOAa rK F'-Gt., J. Shaw, 
light trap, 18 Aug. 1972 D G Y 2 99 ’ ' Guimaraes- 1 same locality, 
Aug 1974 D G Y I 9 n , u L ' Same locall,y- traps, 29 July-6 
27 L r ; w Í * 9*I,,atuba (Pará), light trap, 4 Oct. 1972 D G Y I 9 

d 9 W ^ 3 (Pará)’ IÍght ,raP’ 27 SeP‘- '972, D.G Y & H Frliha 
<S, 9. WofAltamira.km 164 (Pará), tree trunk. 9Nov. 1974, J. Rdnert 
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Figure 35 
M 

UtZ<myia(V) caprina - A Male head. B Male flagcllomere II, C Female head. I) 
Female llagelloinere II, E. Female cibarium and pharynx. F Male genitalia H Tip of 
paramere of male fix.m Rio Anori. Amioquia IXpt . Colombia. I. Genital pump and - , 
filaments. J Spermatheeae. K Female wing. L Male wing, M Female eiharium. 

Male: Panama Canal Zone (except Fig 35H) 
Female: Curiche. Chocó Dept.. Colombia ( 

l.uKomyiit ( I'.l furcaia — G. Tip of paramere 

Male: Para State. Hra/il 

% 
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Man8.lx.im. "'i: «tac**» of 
... ,e„r=m"- ã G‘1““. •«<Caqwii.Col- 
*»• 350,. pTm^T ^ * Sh“n- “« apical apiñe 
al.. I972e. .„d male f™, Ami^.i., clnZ'Z btrP"‘’n °i 0s0r"0“ 
a stout terminal spine (Fie 15H) Th.» v r ri ader apically and lack 
Peni (Mailins el .1,, lW6b)^sunnes^<ihai;n,a!!dCn.OP"I/7n"<*..'n Pfox, 
females, however, from these and all otherï tv ^ ',nC',axa The 
■separable, the record of funula (9 only) inTt Lre morPholoS'cally in- 

ï (0s''rna "al- 

? **» - - - 

»S': zzziîz r * ~ = 
««her handPmc;rX r emh^rr, ^ ^ ^ Ho"^ on the 
apical spine is much longer ,us difficu^ H Paramere Shape’ bUI again ,he 
character states reflect infer o in r ï mme Whe,her or not 'hese 
bitrarily treat sp^mens from p ^ T'*™' bU‘ for ,he Pre^n' • ar- 
primarily on the basis of distribution"'*1 **" °ndUras as variants of caprina, 

(Pífano e, al.fí Ç^^buif^adduîonannforinati^^wàs^i^in.*"65 ^enezue*a 

45. Lutzomyia (V) tubefculata (Mangabeira) 
(Fig. 36) 

Phlebotomus tuberculatus Maneabeira KWih-. 
lem, Pará. Brazil). Barretto, 1947 227 (refO nfL T‘ AUrá’ Bc‘ 
(ci to fariasi). Damasceno et al 1949 833 ^?, C‘ al ’ l948; 699 
1950a: 104 (keyed). Ban-etto I95l’ 225 ídl í m S)- Barre,,°- 
(kWd). F.n,.„. I960:8- 9(í.«desces, 11 

of 43 181 inndewr., figs.). Barreno. ,962:94 

( Valle, Colombia). Lewis et al 1970-2Vs^’ ?'?gS)- Barret0- l96* 467 
(ensen 1972.: 88 (P.n.mi), (^mo et .1 T972. 5T?:7 b",l', CI’r“- 
Lewis, 1975a- 50^ et sen .mx .1. ’ *'¿dé 59 (Colombian records). 
(MatoGrosso, Brazil). (mOUthpar, Orphol.). Lainson et al.. 1976b: 57 

Lutzomyia munangai Wijers & Huisenga. 1967- 395 ho , ^ 
Moengoa. Surinam). Lewis I975a-511 r JL 95 (cî holo'ype. near J 

»nnn.*d/.. F„m, .1,¾ ‘^Xd 
(cf lo,«6,A.„ton). Gomes, 1975: 8(lis1ed, ',73: 516 < 

Wannamyia tuberculuta: Forattini, I97|a I06ilisfe.ti p • 
« *q. (gen. review, figs.,. Gomes. (W 8,1^) ’ ^ 507 
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V 

iMipmyia (10 tuberculaia - A Male head. B. Male flagellomere II, C. Female head. 
D. Female flagellomere II. E. Female cibarium and pharynx. F Male genitalia. G. Sper- 
matheeae. FI. Female wing. I. Male wing, J. Female cibarium. 

Male: Valle Dept., Colombia 
Female: Curiche. Chivó Dept.. Colombia 
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Distribution: Panamá, Colombia ( Antioquia, Caqueta, Chocó, Valle). French 
Guiana, Surinam. Brazil 

Material examined: Colombia. 1 9, Rio Anori (Antioquia), tree trunk. 4 
March 1971.0. H P I 9, Curiche (Chocó), Malaise trap, 25 July 1967.D.G.Y. 
2 99, Alto Curiche (Chocó), 7 July 1967, D.G.Y. 1 9, Anchicayá Dam 
(Valle), tree trunk. 9 Aug. 1973, D.G.Y & R.C.W 6 dd, 8 99.25 km E of 
Buenaventura (Valle), tree trunks & light trap, 11-12 Aug. 1973, D.G.Y. & 
R.C.W Brazil. 2 99. Serra do Navio (Amapá), tree trunks, 21 Sept. 1972, 
D.G.Y &H Fraiha. 1 9. Wof Altamira(Pará), light trap. 1 Oct. 1972, D.G.Y. 
2 99. Belém (Para), light trap. 18 Oct. 1972, D.G.Y. ? dd. 5 99. Belém 
(Pará), tree trunks, flight trap. 29-31 July, 1974, D.G.Y. 3 dd. 2 99, Rio 
Aripuanã at Humboldt (Mato Grosso), tree trunks. 16-19 Aug. 1974. D.G.Y., 
J. Shaw, & H. Fraiha. Panamá. 2 99, Almirante (Bocas del Toro), Aug.- 
Sept. 1951, A. Quinones. 

Discussion: Lutzomyia tuberculoid, a little known species, is not considered 
to be anthropophilic, although Barreto ( 1969) reported the capture of a single 
female on man in Valle Dept., Colombia. Both sexes are easily recognized. 

Shannoni Group THeodor, 1965 

Barretto (1962) created the subge.ms Psathyromyia to accommodate L. 
shannoni and its allies, some of which (the aragaoi group species) were sepa¬ 
rated later by Theodor ( 1965). On the basis of both sexual and nonsexual char¬ 
acters, the shannoni and aragaoi species are very similar, as noted by Fairchild 
( 1955) and Barretto ( 1962). 

Foratlini ( 1971a, 1973), for reasons not fully understood, places the species 
in the aragaoi group in the genus Psychodopygus but retains L. shannoni and 
its relatives in the genus Lutzomyia in the expanded subgenus Trichopygomyia 
Barretto. This seems to be unnecessarily artificial, and 1 prefer to follow the 
arrangement of Theodor (1965) and Lewis et al. (1977). 

Six of the 14 described shannoni group species occur in Colombia, but oth¬ 
ers such as L. lutziana (Costa Lima), L. campbelli (Damasceno, Causey & Ar- 
ouck), and possibly L. scaffi (Damasceno & Arouck) may eventually be 
discovered in the Amazonian region of the Republic. 

Keys to Species 

Males 

1 Paramere with a basal tuft of long setae implanted on a short dorsal 
process . dasymera (Fig. 38) 

Paramere simple, lacking a setiferous dorsal process. 2 

2. Antennal ascoids with short, blunt posterior spurs. 

.punctigeniculata (Fig. 40) 

Antennal ascoids with long pointed posterior spurs. 3 



3 Paramcre with sinuous dorsal setae . umJuhihi (Fig 42) 

Paramere without such dorsal setae . 4 

4 Paramere with dorsal setae restricted to apical third of 
structure . abonnrnci (Fig. 37) 

Paramere with dorsal setae covering at least the apical half of structure 5 

5. Paramere as in Fig 39A The apical dorsal setae slightly foliaceous and 
recurved unlike the shorter proximal setae. Jtndmphyla (Fig 39) 

Paramere otherwise (Fig 41G), the dorsal setae unmodified, more or less 
erect . shannoni (Fig. 41) 

Females 

1. Cibarium with6+horizontal teeth. 2 

Cibarium with 4 horizontal teeth" .sJhmmini (Fig. 41) 
ilendmphyla (Fig 39) 

abonnrnci 

2. Spermathecae annulated. lauhtlaia (Fig 42) 

Spermathecae smooth-walled, without annulations. 3 

3. Antennal ascoid with short blunt posterior spur. Individual sperm duct 
about half length of common duct and less than 2 x length of 
spermatheca .punctigeniculata (Fig. 40) 

Antennal ascoid with long pointed posterior spur. Individual sperm duct 
much longer than common duct and over 3 x length of 
spermatheca . diwvmeru (Fig. 38) 

46. Luizomyia abonnrnci (Floch & Chassignet) 
(Fig. 37) 

Phlebotomus abonnenci Floch & Chassignet. 1947c: I ( 6 holotype, Baduel, 
near Cayenne, French Guiana). Floch & Chassignet, 1948: 3 (listed). Fairchild 
& Hertig, 1950: 526 (as a variant of shannoni, fig.). Barreno, 1951:211 (Bra¬ 
zilian record). Floch & Abonnent', 1952: 38 (keyed). 151- 152 (<i, redescr., 
figs ). Barretto & Duret, 1953: 344 (cf. to microcephalus). Rosabal, 1954: 21 
(mention). Deane & Deane. 1957: 225 et seq. (Ceará, Brazil). Fairchild & Her¬ 
tig. 1961b: 242(mention). Sherlock. 1962:322(RioCaqueta,Colombia). Sher- 
lock & Carneiro, 1964: 206, 207 (reproductive system). 

Lutzomyia abonnenci: Barretto, 1962: 99 (listed). Martins et al., 1965: 2 
(Rondônia, Brazil). Forattini, 1971a: 2 (as a synonym of shannoni). Osornoet 

•Morales et al. ( 1974) noted that the common spernt duct of dendwphyla is shorter than 
that of shannoni (0.049- 0.099 mm as opposed to 0.145- 0.198 mm). This may be 
helpful in separating the taxa, hut without associated males I hesitate to identify females 
to species. 



Luizomyia abonnenci male — 
Genual pump ai.J filaments 

Fioiirb .<7 

Head, B Flayellontere II. C " mg. D. Genitalia. H. 

Male: Ten-sita. Chocó IX-pi . C olomhia 
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al . I*i72a 4*i(Colombian nrcorUs) Christensen, 1^728 88. 81) tas a\alul spe 
c tes I torallini. IM7.V 102 (as a synons m s<t ) llaiu<setal . I*í7b 480 
tPeru) Miles et al , (‘Cb 542 tinalm|¡ aggregation. Panama 

Duinbuinw f'aiuimti. CoUmthm (Antunjuia. Bolivar, Hovaea. Caldas, Ca 
queta. Chivo. Norte de Santander. Sant ander i. f'rru. hrtrui Uuiann. Hra;il 

MiUrrialtwmintil (I / , Kio Anon tAntiiH.iMat, light ttap, Mav 
1^70, C H P '1 ii same data but liee H unks. Sep' 1^7(). D (ï Y 14 66, 
Cunehe tOKKvv), Wee trunks July, Sept Nov 1^7, DG Y 5//, Alto Cur¬ 
iche tChvKÕ), tree trunks, July |v>b7. I> G Y 2^ //. leresita (Choco), tree 
trunks. March. Mav Nov 1^7, D.G Y' Hrazil I / . 27 km SI of Maraba 
(Para), tree trunk. 2b Sept 1*472. D G. Y & H Fraiha 

Ditoussion On the basis of rearing studies. Chustensen 11*47.’a) demon 
strated that / <<Ai>nneni i and / vTnmmw ate valid s|vcies. the females of each 
morphologically indistinguishable Specimens ofboth species are found usually 
on or in trees in Uiwland forests but shunm<m is mote widely distributed 

47 I uizomuii dawmerit (Fairchild X Hertig) 
fFig 58) 

t'hUboii'mus JiLurntrus Fairchild X Hertig, l*)Mb 242 (/ holoty pc. Mo 
litiga Swamp. Canal/one. Y .CampPina, Canal/one) Kosahal. I*4bb I (Costa 
Rica) Mármol Leon. 1*468 51 et seq. (/. redescr., tigs , Venezuela) Hanson, 
1*468. 55 (hrst instar larva, vlescr , tig ) 

l utznmvin dasvmrra Barretto. 1*462: *4*4 (listed). Fheodor, 1*465 1*4.4- 1*44 
(in casianhfirui group) Barreto, 1*46*4 464(Yallc, Colombia) Sherlock X Cunt 
ti»n, 1*470: I40(classit ) Forattini. I*47la 102 (listed). Chanmtis et al., l*47la 
544 et seq (pop. dynamics Panama) Christensen. I*472a 88 (listed) Chris 
tensen et al , 1*472: .47 (collecting data) l'haniotis et al , I *472: *44 (in tree holes) 
Osornoetal . l*472a 62 (Colombianrecords) ChristensenX Herrer, 1*475: 47*4 
(l*4sted) Forattini, 1*47.4: 2*45 etseq (gen review, tigs ) Llanos et al., I*475a 
647 ( 9 cf to cumpbrlli). 

Distribution: Mexico, Nicaragua. Costa Rica, Panama. Colombia (Antio 
quia, Boyaca. Chocó, \alle). lenecue/»! 

Material examined. Colombia I 9. Curiche (Chivo), tree buttress, 4 July 
1*467, D.G. Y. 2 //, same data but 22 Sept 1*467. I /, Rio Anori (Antioquia), 
tree buttress. 16 Sept 1*470, D.G. Y. Mexico, Nicaragua. Costa Rica. Panama 
Specimens listed by Fairchild X Hertig, 1 *461 b. including holoty pe and allotype 

Discussion: I include / diisvmera m the shannimi group because of the 
cy lindrical spermathecae. the (vosition of the maior spines of the style, lack of 
nondcciduous setae on the coxite, long posterior spurs of the ascoids, relative 
lengths of the paljval segments, and larval characteristics (Hanson, 1*468) Like 
most other vJionnom group species, l dasvmera is often found resting in or on 
trees 

This species and / campbelli (Damasceno, Causey, and Annick) are closely 
related but apparently do not occur together, the latter known fnnn French 
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Guian*. Brazil. Peru, aini Bolivia The teníale of ampbrlh. iccenilv described 
bv Llanos el al ( I')?*'*), resembles that of dasymtra. bul there arc 6 instead of 
8+ horizontal leeth in the cibarium. and the individual spcim ducts are partly 

striated, unlike those of dusyftwru, ishich are smooth-walled. 

48 / urcomviu dendrvphvhi (Mangabeira) 
(Fig 39) 

PMtbolomus JtnJrorhvlus Mangabeira. 1942a: 139 fd holotype. Aura. Be^ 

lem Para Brazil) Barreno. 1947: 197 (listed) Damasceno ct al . 1949:824 
(Brazilian records) Barreno. 1950a: 111 (d keyed) Barreno. I9M: 2lb(dist ) 
Roch & Abonnenc. 1952: 20 et seq (d. keyed, redescr.) Barreno & Duret. 
1953: 344 (cf to mu nn spholus) Vargas & Diaz Najera. 1959: |4b (mention) 

Forattim 1900:476(Amapa. Brazil). Pífano et al. 1902 385 (d keyed) Ortiz. 
1965c: 410 (mention) Ortiz. 1972a: 23. 24 (listed) Pitano et al . 1973: 158 

(mention). . 
LunomvaJtnJnvMa (or dtndrvphvlu): Barreno. 1902:99 (listed) Martins 

&da Silva. 1904: l28(Acre. Brazil) Martins et al.. 1965:2(Rondonia. Brazil) 
Lewis ct al . 1970: 215 (parous rates). Foranini. 1971a: 102 (listed). Osorno et 
al.. 1972a: 51 (Colombian records) Martins & Morales. 1972: 367 (listed) 
Llanos. 1973: 30 (Peruvian record). Forattim, 1973: 293 et seq (gen review, 
tigs ) Velasco 1973: 85 (Bolivia) Morales et al . 1974: 443 ( V descr . tigs.. 
Colombia) Ward & Kill.ck-Kenrick. 1974: 210 (Para. Brazil) Lewis. 1975a: 
502 et seq (mouthpart morphol.). Llanos et al . 1975b: 670 (Peru). Ward & 
Ready. 1975:128etseq (eggstructure) UanosetaL, 1976:480(Peru) Martins 
ct al . 1976b: 490 (Peru) Lainson et al , 1970b; 57 (Mato Grosso. Brazil) 

Distribution: Colombia (Amazonas. Caqueta. Meta). Ecuador, Peru. Bo¬ 

livia Venezuela. French Guiana, Brazil- 
Material examined: Colombia 7 dd .9 99.17 km W of Leticia (Amazonas), 

tree trunks. 24- 26 July 1973. D G. Y & R C W. Bolivia. 1 d. 1 9.5 km N ot 
Tajlew i (Larecaja). tree trunks. 13 Aug. 1971. J. Velasco. I d. 1 9. Misquimayo 

(Sud Yungas), chicken coop- m above sea level- 3 SeP‘ J Ve 
Brazil (all on tree trunks). 5 dd. Serra do Navio (Amapa). 21 Sept 197. 
D.G.Y & H. Fraiha 12 dd . Labrca(Amazonas). 9- lOOct 1972. D.G.Y. 72 
dd. Rio Anpuana at Humboldt (Mato Grosso). 13- 20 Aug 1974. D G Y.. J 
Shaw. & H Faiha 3 dd. 27 km SE of Maraba (Para) .26-28 Sept 1972,D.GY. 
& H Fraiha 1 d, W of Altamira (Para). I Oct. 1972. D.G.Y. 5 dd. Belem 
(Pará) ^9 July- I Aug 1974. D G.Y. Ecuador 90 dd. Rio Napo at Limon 
cocha’(Ñapo), nee trunks. 19-24 May 1970. D.G Y. & T Rogers French 
Guiana 1 d.Baduel.Dec 1947, no other data Peru 2 dd. Caducóte (Huan- 

uco), 12 Sept. 1965. J. Hitchcock. 
Discussion: Lunomvia dendrophyla is an Amazonian species which occurs 

often but not always with L. shanmmi where their ranges ovenap We collected 
only dendrophyla at Leticia, the spermathecae (Fig. 39B) drawn from a témale 
taken from there. The females of both species occasionally bite man (Lainson 
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Male: Leticia. Aina/onasC’omisaria. Colombia 
Female: Same Iwality as male 
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et al., I*i76b; Forattini, 1^73) and are very dirtK.:l( to separate in the absence 
of associated males 

49. Luizomyiapuru ligeniculala (Floch & Abonnenc) 
(Fig. 4()) 

Phlebtomous pum tigeniculalus FUkK & Abonnenc, IWb: S ( S holotype. 
near Cayenne, French Guiana) Barreno, W7: 22()(refs). Floch & Abonnenc, 
I'MHb: 1, 12, 24(Venezuela, d.figs.). Damascenoet al., 1949: 831 (Brazilian 
records). Fairchild & Hertig. 1950: 524 et seq (measurements, taxonomy, 
ligs.) Barreno. 1951: 222(dist ). Pifano&Oniz. 1952: 144,146(keyed). FliK'h 
& Abonnenc, 1952: 37, 46 (keyed). 153 (d, 9, redescr ). Barreno & Duret. 
1953: 344 (mention) Pífano et al., 1962: 385, 388 (d, 9, keyed), 397 (d, 
9. redescr. refs., tigs., Venezuela). Ortiz, 1965c: 416 (mention). Mármol 
León. 1968: 30 (listed). Ortiz, 1972a: 23 (mention). Pifano et al., 1973: 158 
(mention). 

Phlebotomus chnstophersoni Damascene & Causey, 1944: 347 (d holotype, 
Santarém. Pará. Brazil). Fairchild &. Hertig, 1950: 526 (as a synonym of pune- 
tigeniculata). 

Lutzomyiapunctigenieulata: Barreno, 1962:99(listed). Martins et al. 1962a: 
381 (Goias, Brazil). Martins et al., 1963: 335 (Roraima, Brazil). Forattini, 
1971a: 102 (listed) Tesh et al., 1971a: 153 (blood meal from edentate). Chan- 
iotiselal., I97la: 344etseq. (pop. dynamics. Panamá). Chaniotisetal.. 1972: 
95 (on trees). Osornoet al., 1972a: 51-52 (Colombian records). Llanos. 1973: 
33 (d. redescr, figs., Perú). Forattini. 1973: 293 et seq. (gen. review, figs.). 
Velasco, 1973: 87 (9 with 8 horizontal teeth. Bolivia). Morales et al.. 1974: 
445 (cf. to JenJrophyla). Lewis, 1975a: 502 et seq. (mouthpart morphol ). 
Llanos et al., 1975b: 671 (Perú). Martins et al.. 1976b: 4% (Peru). 

Distribution: Panama, Colombia (Bolivar, Boyacá, Caldas, Caquetá,Chocó, 
Guajira, Huila. Magdalena, Tolima), Perú, Bolivia. Brazil, Freían Guiana. 
Venezuela. 

Material examined: Colombia. 1 d, Curiche (Chocó), tree buttress. 15 Aug. 
1967, D.G.Y. 1 9, Rio Don Diego, E of Santa Marta (Magdalena), tree trunk, 
15 Aug. 1973, D.G.Y. & R.C.W. Bolivia. 4 99, Suiqui (Sud Yungas), sheep 
pen, 1700 m, 25 June 1971, J■ Velasco. 2 dd Tajlewi (Larecaja), tree buttress, 
500 m, 13 Aug. 1971, J. Velasco. Panama. 9 3d, 1 9, Chorrera (Panamá), 
tree roots, 7 April 1944, G. Fairchild. 

Discussion: Lutzomyia punctigenieulata, the only shannoni group species 
with short, blunt posterior spurs on the ascoids, is widespread in Colombia, 
specimens often being discovered in or on trees or less commonly in light traps. 

The male resembles L. scaffi (Damasceno& Arouck), known from Brazil and 
Peni, in the shape of the genitalia, but the ascoids of that species have long, 
pointed posterior spurs. The female of scaffi, discovered but undescribed (un¬ 
published data) resembles that of punctigenieulata in spermathecae and color 
(pleura moderately infuscated). but there are only 4 horizontal teeth in the 
cibarium. 
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SO / uKornvM shannon! (l)yar) 
(Fiji 41) 

I'hlt'boiomu.s shtinnoni Dyar, 1^2^: 121 ( d, Cano Saddle, Catun, l anal 
/one) Barreno. I‘*47: 222-22' (full refs , synonyms) Imrehild X Heilijt. 
igso S2'elscq (collectingdala.reviewofhabits, J, V .ligs ) Forattini. 1954 
2l4ctscq. (stemites, figs.) F'anvhildÄ Heilig. 1959. 122- I24(disi ) Johnson 
X Heilig. 19M: 7h5e’seq (rearingdala) Hanson. I9ft8:78(larva,pu|»a.descr.. 
(igs ) Morales el al , 19ft9a '80 (Meta. Colombia) 

lutzomyia shanntmi: Martins cl al , |9Mb. HI (Brazil). Iheinlor, 1965. 189 
(listed, á. S', tigs ) Osornoel al . 1972a: 52-57 (Colombian records) For 
attim. 1973 84 el seq (gen. review, refs . tigs ) Zeledon X Altaro. 1973: 41b 
(infected withpiomastigotes). Waideial . 1973: 178(bitingman, Pará, Brazil) 
Morales et al.. 1974: 445- 44b ( S’ cf. to dendn>i>h\Ui) Williams, |97ba b()4 
(in caves. Belize). Miles el al . 197b: 532 (mating aggregation. Panama) 

Pistribulion SI United Simes lo Ptmiguay. Colombio (Antioquia, Bolivar. 
Boyas a. Caldas. Caqueta. Choco. Cunuiamarca. (iuiiira, Magdalena. Norte île 
Santander. Santander. Tollina. Valle) 

Moteriolexamined: Colombio 2 cM. Rio Anori (Antioquia). light traps. May 
1970,C.H.P. 14 , 22 ÇV. same dala buitree trunks. Sept. 1970.DG.Y 238 

IM S'S'. Curiche (Chocó), lighl Malaise. X Shannon traps, biting man X 
tree trunks. April- Dec I9b7. DO Y. 2 Sâ. b s’Y. Alto Curiche (ChcKÓ). tree 
trunks X Shannon trap. May. July Aug 19b7, D.G. Y. 2b8 S<i. Ib7 S’?. Tier 
esita (ChiK-o), light. Malaise. X Shannon traps, tree trunks. March- Dec 19b /, 
DGY I et. I 9, Rio Don Diego. E of Santa Marta (Magdalena), tree trunk. 
ISAug 1973, D.G. Y.XRC.W. 7 <îc?. Minea, Stof Santa Maria (Magdalena), 
tree trunks. 17 Aug 1973. D G Y. X R C.W. 13 <M. 2 V?. Pichmde. W of 
C'ali (Valle), tree trunks. 31 July-2 Aug 1973. D.G.Y X R.C.W. 2 efef. I 
S’. Rio Pancc near Cali (Valle), tree trunks 7 Aug 1973. D.G Y. X S Ayala 
Ecuador. 18 RioNapoat l imonch.vha (Napo), tree trunks. 19-24 May 
197b. D G Y. X T. Rogers 2b <5S. 10 S’S’. 17 km E of Santo Domingo de los 
Colorados (Pichincha). 5 May I97b. D.G.Y. ttraiil. Costo Rico. Nicaroguo. 
Ponarnó, United Stoles, ond Venezuela, numerous s|tccimens of both sexes in 

UF collection. 
Discussion There are numetous references to this species, moat of which were 

reviewed by Barrctto (1947) and Forattini ( 197». It is not necessary to repeat 

all of them here 
Phlebotomus limai Fonseca and P biifeniculatus Floch X Abonnenc are well 

established synonyms of shannon! The taxon described as P micnh ephalus by 
Barreno X Dure! (1953) from Argentina also may be conspecitic w ith shannon!. 
as Forattini (1973) believes, but I have not seen specimens from Argentina and 
therefore cannot evaluate its status 

/. shannon!. the most widespread phlcbotomine species in the Americas, 
feeds on mammals (including man), birds, and reptiles, and/or amphibians 
(Forattini, l973;Teshetal . 1971a) Subsequent host preference studies in Pan 
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sh:mn"ni - A Male head. H Ntale Hace 
"• • »•«'•»ale eihamm, and ,>har 

Usa'. ,H> s,'crm*,h0lU mace ration . 
^ A . I bemale w,ng. J. Male wing. K bemale eiha 

Male Teresita. Chocó IVPi . Colombia 
em» le. Name hvalily as male (except lij> 41H) 

N. C bemale head. I> 
N|vrmathecae. (i Male 

*• Alachua Co . blonda. 
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amu (Tesh cl ul., 1^72) revculcd (hut 78.51¾ of '12 bUnnl niculs rtucicd wilh 
ukIciii antiserum Al Curiche, \se collected only one shtinnoni teníale biiinj: 
man from April Io November I‘>b7 |I4I man hours). As expected, most spec 
imcns(2.'2 iCf, I'*» VV ) vcerecaplured on tree trunks when- only l. tnnuhulenis 
was taken in greater numbers M, '01 9V ) during the same time period 

s I l.uizomvM uiulultUii (l uirchild & Hertig) 
(Fig 42) 

f'hlfboiomus iirululiitus l .urchiUI ílt Heilig. I*)M): 527 ( lu'lotc|K‘, near I s 

quintlu. Guatemala) Vargas & Dia/ Najera, ll>5'b: '1' (Mexico) Fairchild 
& Hertig. I05‘> 122 (Central American records). Fairchild & Hertig, l‘>Mb 
244 (ct to enj/i/rr). RosabalÄ lYejtw, 1005: 222 (listed). Thatcher, 1008a: 2*)0 

(cfcf in Disney trap). 
Phlebotomus humbohtii Vargas & Dia/ Najera. 1050: 14.)(/, V, Oaxaca. 

Mexico). Rosaba I <& Trejos, l‘>04 100 (as synonym of utuiuUitus) 
Lutzomviii undulóla: Hurretto. I‘>02: 00 (listed, us synonym of humboldti) 

Williams. 1070: cl seq (Beli/e, negative for flagellates). Chaînons et al , 
|07lu: 344 et seq. (|H>p. dynamics. Panama). Forattini, 1071a: I02(listed). Tesh 
et al., |07la: 152 (bliHKl meals). Tesh et al . 1072: 00(blood meais) Martins 
& Morales, 1072:305(listed). Chaniolisetal , 1072:05 (restingon trees) Chris 
tensen. I072a: 88 (listed) Christensen et al., 1072: 57 (collecting data). For 
uitim. 107.': 204 el seq. (gen. review, tigs ) Christensen & Heiter, 1073: 570 

(in light trap). 
l.utzomyiaeratifera: Osornoet al . 1072a: 01 (not i rotifer Fairchild* Hertig. 

100lb. Hoyucu. Colombia). 
Ihstribution: Mexico Guatemala. Helize. H Salvador. Panama. ( ohnnbio 

(Hoyacu. Chivó. Nunno), Ecuador. 
Material examined: Colombia I 9. Curiche (Chocó), tree buttress. 15 Aug 

1007,D.GY. I /,2 99. Rio Aguaclura, Tumaco (Nur ¡ño), light trap, 21 July 
)1)00, P. Barreto. Ecuador. I 9. 17 km F of Santo Domingo de los Colorados 

(Pichincha), tree trunk, 27 Muy 1070. D.G.Y. Guatemala. .' // (paratypes 
* holotype), near I squintlu. tree buttresses. May, June, llM5. Panama. I /. 
Rio Dura at mouthof Rio Puyu(Durien), Shannon trap, 25 Feb 1058. P. Galindo. 

Discussion: l.ulzomyia undulóla is generally rare throughout its range, the 
relatively few specimens having been captured in or on trees and in light traps. 
Using the precipitin test. Tesh et al. ( 1071a, 1072) in Panama found that bloinl 
meals from recently engorged females reacted with antisera from rodents, mar¬ 

supials, and carnivores. 
The females of undulóla and L. cratifer (Fairchild & Hertig) are morpho 

logically inseparable, the record ol the latter species m (. olombiu (Osorno, et 
al., 1072a) probably referring to undulóla, the males of which have been found 
in Colombia and Panama Males of cratifer are known only from Mexico and 

Honduras. 
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Lonoispina Group Theodor. 1065 

Fhiü gtxHip corresponds to the suhgenus Trichopvgomxia Bamtto, 1^: |«tct 
enlarged h> For.ttini ( IV7la. I97.t) to accommodate 30+ additional spec,es 

Seven of the 8 longispina group species occur in or near the Amaron Basin 
l.utzomyiti trirumula, a irons Andean species, ranges as far north as Belize and 
isespccially common in lowland forests in Panama and northwestern Colombia 
Most species seem to be readily attracted to l.ght, ihev often inhabit mammal 
burrows but do not attack humans 

1W long,spina group species, apparently allopatric. have been irported in 
l olombia (Osorno et al., Id72at 

Males 

I. Parameres as showm, trifurcate triramula (Fig 44) 

longispina (Fig 4 M Parameres otherwise, bifurcate 

Females 

I l ength of common sperm duct less than 2 x width of spermatheca Cetv 

broad apically.longispina tfig., 

Length of common sperm duct greater than 2 x wtdth of spermatheca 
Ccrci slender or constricted apically 

(Fig 4M 

Phlebotomus longispinus Mangabcira. l*M2a 18b (dT holotype Aura Be 
lem Para. Brazil) Mangabeira. l«M2d: 251 (V immatures dessT), Ba,retío 
W7 <ci,,al°g) Causey A Damasceno. I'MS: 628 et seq (cf to ssagles i 
¿ fig ). Damasceno et al„ I'M*): 827(Braz,l). VargasA Diaz Najera I'fs'la 22 
(cf. to pratti). Pifano A Ortiz. 1952: 142 (Bolivar. Venezuela) Ploch A Abon 
nene. 1952: 33. 48 (rf. 9 keyed) Fairchild A Hertig, 1952: 518 (cf to nira 
maM Pifanoet.l . 1962: 385. 389(,3. 9 keyed) Sherlock A Pessoa. 1064 
333 (Bahia. Brazil). Hanson. 1968: 88 (larva, cf. to triramulus) 

Lutzomyia longispina. Bairetto. I%2: 98 (listed) Theodor. 1965: 189(,3. 
figs.). Marlins et al.. 1965: 14 (cf. to nmiloniensis). Osorno el al I97'*a 5/ 

^retLCOhmb,a) Fon,,,mi- 1973: 172 (Ron review, figs ) Lewis. 
1975a: 50. et se*), (mouthpart morphol ). Ramirez et al . 1976 6()2 (mention) 
Martins et al.. 1976a: 491 (Cf to elegans) 

Distribution: Brazil. Venezuela. Colombia (Caqueta) 

Material examine,!: Colombia. 1 9 (INPESno. 7068). Sin Miguel. Municia 
Florença (Caqueta), tree hole, 25 June 1971. E Osorno A A Morales Brazil '. 
I d. t acheira (Bahia), armadillo burrow. 7 July 1959. Afonso. I <$. Aura. Be 
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lém (Pará), burrow, June 1941, R. Damasceno. 1 6, Ilha Preta, Belém (Pará), 
6 Nov. 1959. J. daSilva. 

Discussion: A single female from Colombia, though treated under this name, 
may or may not be conspecific with longispina, confirmation being possible only 
wht. the male is discovered. The Colombian female generally agrees with the 
description given by Mangabeira( I942d). The individual sperm ducts are wrin¬ 
kled in part, unlike those of L. triramula, but this could be a result of mounting 
technique and not a reflection of normal structure. The spermathecae (Fig. 43 A) 
are largerthan those of triramula and the cerci are broader apically (Fig. 43C). 

53. Lutzomyia triramula (Fairchild & Hertig) 
(Fig. 44) 

Phlebotomus triramulus Fairchild & Hertig, 1952: 517 (d holotype, 9 , Rio 
del Medio, near Rio Gatun, Colon. Prov., Panamá). Johnson & Hertig, 1961: 
765, 775 (rearing data, biting man in laboratory). Hanson. 1968:86 (larva, 
pupa, descr). Sherlock. 1962:321 (Santander. Colombia). Barreto, 1969: 467 
(Valle, Colombia). 

Lutzomyia triramula: Barretto, 1962:98 (listed). Martins et al., 1965: 14 (cf. 
to rondoniensis). Williams, 1970: 333 et seq. (summary of collecting data, Be¬ 
lize). Chaniotis et al., 1971a: 344 (pop. dynamics, Panamá). Chaniotis et al., 
1972: 95 (in burrows). Osorno et al., 1972a: 57 (Colombian records). Chris¬ 
tensen, 1972a: 88 (listed). Forattini, 1973:123 et seq. (gen. review, figs.). Chan¬ 
iotis & Correa, 1974: 115 (in light traps). Lewis, 1975a: 503 et seq. (mouthpart 
morphol.). Rutledge et al., 1975: 180(in light traps). Martins et al., 1976a: 491 
(cf. to elegans). Herrer & Christensen, 1976a: 62 (collecting data, Panamá). 
Ramirez et al., 1976: 602 (mention). 

Distribution: Belize. Panama. Colombia (Antioquia, Chocó, Santander, 
Valle). 

Material examir. d: Colombia. 78 ââ , 40 99, Rio Anori (Antioquia), light 
& flight traps, April-June 1970, C.H.P. 30 ââ, 54 99. same locality light 
traps. Sept. 1970, D.G. Y. Ill dd, 227 99. Curiche (Chocó), light. Malaise 
& Shannon traps, April-Nov. 1967, D.G.Y. 4 dd, 19 99, Alto Curiche 
(Chocó), July-Nov., 1967, D.G.Y. 1 d, Teresita (Chocó), tree trunk, 23 June 
1967, D.G.Y. I d. same locality, light trap, 8 Oct. 1967, D.G.Y. 1 d, 2 99, 
25 km EofBuenaventura(Valle), tree trunks, II Aug. 1973, D.G.Y. & R.C.W. 
5 dd , 13 99, same locality, light and flight traps. 12 Aug. 1973, D.G.Y. & 
R.C.W. Panamá. 1 d (holotype no. 1754), type locality, tree buttress, 14 Oct. 
1949, R. Hartmann. 1 9 (allotype no. 2' 76, La Victoria, Cerro Jefe (Panamá), 
Shannon trap. 20 Aug. 1950, M. Herti;: & P. Galindo. Numerous other speci¬ 
mens, most of which were listed by Fairchild & Hertig ( 1952). 

Discussion: Females of triramula from a population E of Buenaventura vary 
from those in Antioquia and Chocó Depts., Colombia, and Panamá in the shape 
of the cerci. They are relatively slender (Fig. 44C), more so than those of Ion- 
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rkil'Ä* 44 

A Male hfMl. B M*l(- ita»cHomcrr 11. C I cnulc head 11 
»cm*lc flaitrllomcrr II. I IVm.lcohänum »ml phamu. | Fcmjlk. lTtxUv , 

^^mÏTSïwT^.“ Fï 44,,‘ H M*,f *™**"*- 1 ., 
M Female 5'lir mm K ^ spc'"wn' ^ . Colon,hu 

Male Oirivhe. Oweo IVpt . C olomNa 
rcnuilc: Samo as male (cxvYpi Fig 441 ) 



nixpiiui (Fij! 430. and lack the nipplc-likccnd which ischanictcristic of females 
•rom lhe more northern Uvulities fhe males from near Buenaventura are gen¬ 

erally similar to those from other localities, hut the mam lohe of the paramere 

is more recurved and slender apically. I attrihute these differences to geographic 

variation and for the present, at least, regard all the specimens as conspecitic. 

Aragaoi Group Theodor. 1%5 

Iheodor ( l‘>h.M divides these species into 2 categories, the series aragaoi 

(2 spp ) and series bra.silitnsis (4 spp ), based upon the spermathecae, which 

are sac like in the series aragaoi females, tubular in those of the brasilit-nsis 

series Fairchild tlW), Barretto (l%2). Ortiz (Id72a), and others combine 

the aragaoi group species with those in the xhannoni group on the basis of 

several characteristics, the latter two authors placing them in the subgenus Pxa- 
rhvromvia Barretto. 1^2 

I he status ot / pifanoi (Ortiz), a Venezuelan species, is not yet clear. It cer¬ 

tainly belongs in the aragaoi group but is known from a single male which 

somewhat resembles /.. runoidrs l.utzomvia abunaensis Martins, Falcão and 

da Silva from Brazil and heuador, also described from the male, is similar to 

that of / brasiliensis (Costa Lima). I examined a male and several females of 

abunaensis, to be described in another paper, from Limoncocha, Napo Prov.. 

Heuador I he teníales differ from those of brasiliensis in having 8+ horizontal 

ciharial teeth instead of 4 and by the shorter sperm ducts. The spermathecae of 

both teníales are similar in shape and size. The presence of one or both of these 
species in Colombia would not be surprising 

Keys to Species 

Males 

1 Genital filament tips hooked or tw isted . 2 

Genital filament tips simple, pointed, or spear shaped. 3 

2 Style with isolated basal spine Genital filament tips shaped like a button 

hook Aedeagus more slender Paramere as shown .. carpenter! (Fig. 48) 

Style w ith paired or nearly paired basal spines. Genital filament tips 

twisted like a corkscrew. Paramere variable but never as above. 

. aragaoi (Fig. 45) 

3. Genital filament tips markedly inlfated. spear-shaped. Coxite without 

scattered setae on inner surf. :e. runoides (Fig. 49) 

Genital filament tips simple. iot inflated. Coxite with scattered setae on 
innner surface. 4 

4. l ateral lobes greater than 0.5b mm. Parameres as shown, the ventral 

• heel" better developed. barrettoi majuscula (Fig. 46) 

Lateral lobes less than 0.50 mm. Parameres otherw ise. more slender, 

lacking a ventral heel . barrettoi barrettoi (Fig. 47) 



ht nuilt1 s 

1. Spcrmathccac 'uhular with conwluicil individual duels 

. ntnoidrs (Fig. 44) 

Spermathccae sac-likr. much wider Ihun nonconvolutcd duels 2 

2. Spcrmathccac pear shaped with a expanded neck, individual duels vuih 
line transverse sinahons. t ur/ttmen (Fig 4S) 

Spermatheeae other* isc. ovoid or spherical, individual duels smooth 
walled. j 

-V Spermatheeae smaller, suhspkjrieal with apical •hairs” not arising 
from a differentiated area .anifiuot (Fig 4.M 

Spermatheeae larger, owtul with apical "hairs" arising from a raised 
circular area . . 

4 Spermatheeae larger, their duets expanded where thc> enter 
spermatheeae . hurretioi htirrtnoi (Fig. 47) 

Spermatheeae smaller, their duels more slender, suhequal in width 
throughout. hontttoi majuscu/ti (Fig 4P. 47i 

Series aragaoi 

M l.utzontviti iirufitnu (Costa Lima) 
(Fig. 45) 

Phlthotomus arasaoi Costa Lima, W2: 48 (3 Ussanec. Minas Gerais. 
Brazil) Barretto. 1447; 185-|HP (full refs.) FUvh & ANmnene. 1452; 151- 
154 (in part. 3 only). Fairehild & Hertig. 1455a: 21 et seq (v5. V . rede sc r 
tigs., keyed, refs.. Panama) Vargas & Oiaz-Najera. 1454; |4p (ef to hum 
hold i i). Fairchild* Hertig. |4pih: 250(9 ef. to boitlh,) Lueena & Almeida. 
14P4: 187 et seq (<i. 9 redeser . tigs ). SherKvk & Pessoa. |4p4: 555(resting 
sites, Brazil). Lueena, |4p7: 271 (mention). Ortiz. |472a: 25-25 (listed, ef to 
pifanoi). 

Phlthotomus hecktnrothi Flixh & Abonncnc. I442P 8 ( V. French Guiana). 
Barretto. l44Pc: 450(listed). FUvh «ü AK'nnene, 1452: 47. |7P(9 keyed re- 
descr.. figs ). Fairehild & Hertig. 1455a 21 et se^ (9 keyed, ef. to .mryooi. 
rets ) Ortiz, 1472a 25 (listed) Pitano ci al.. 1475: 158 (listed) Forattini. 
1475: 45P (as sy nony m of itrugnoi). 

Lutzomvui arugiHu; Barretto, I4p2: 44 (listed) Theodor. I4p5: I8P(,5. 9. 
figs). Martinset al.. 14p5. 2 (Rondônia, Brazil) Barreto. |4p4 4p2-4p) 
(Valle. Colombia). Lewis et al . 1470: 215 (pareus rates) Chamotis et al . 
I47|a: 544 ct seq (collecting data. Panama) Christensen. |472a: 88 (listed) 
Osorno et al . |472a: 57 (Vichada. Colombia) Chaniolis et al., 1472: 45 (rest 
mg sites) Lewis. 1475a: 501 (mouthpart morphol.. cibarium tig ). Martinset 
al., 147Pa: 488 (Perú). 

Luizomyiti htcktnnuhi. Barretto, 14(,2: 44 (listed). Martins * Morales 
1472: 5P7 (listed). 

I2P 



Kkíviik 45 

/ uK.mua^W A M»lehcud. H Molo 11.1' l oiuolchooil. O bcm.lc 
Hocollonterv Ù. I l ómale oibanum ami phannv. I Spcrmmho»,»e. Ci Malo íomult*. 
H HíhIv ol sivrnuMhov«. I he malo »mj, J Malowmjt.tó lomalo oibarmm 

Malo l'urioho. CIhvo lVp< . Colombia 
»•omalo Samo lwalu> a» malo 
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F°r”in'- m,‘ 

ch2TplT'liPaTp’ C0,0mbia ,Amazt)nas, Antioquia, Chocó, Valle Vi¬ 
chada), Pe u, Brazil, Paraguay, French Guiana. Trinidad. 

«rap.rjulyT9"n d:'gC“c'w 2 '^ ^ (ArnaZ°naS) ’light 
5M,, I970.C.H P. 7 «.same 9.,,09,20-: 22 0^77’' 2‘ 
dala but 14 April 1971 C H P 1 ^ r, c P IV/U.U.O.Y 1 d, same 

Nov. 1971 C J M 52 dd 7L0 r l.BiqU,,,aS (C<M,Ue,á)* l¡*h* ,raP* 10 
April- Nov 1967 dV^Y ’ 7^oq9 ’A^Unche (Chocó). ‘¡ght & Malaise traps, 
,&7 D O y77 , 50 1 Al10 Cu™h' (Olocó), light mp, 2 July 

1973 DOY I R C W Y mJp S?1 Va"el- "*h' «J- 
Aug. 1973 DO YARP W» 7c , '2 

of the oaramerps. Th^„ “ y’ mdles of L ur“Woi vary m the shape 
Lima S f ^ me °r "eured b> 0,h"s <'™ B'>7il (Corn Lima 1952), Colombia (RIO Anori, near Uticia, and Anchicavá Daml pJ 

r18'i953ai-and peni ,L“ena * h.»t 

T;'"idad' »Smbil retó fcF"“hd T«r^ui^ Î 

,hc A At™r‘' T" “ Ab0"nencl “ h' 
7*95 Tu7tCK rí, “anï 

:orÄ;r„r ~ “ “ ~a - ^ 

55. Lutzomyia barrettoi barrettoi (Mangabeira) (NEWSTATUS) 
(Fig. 47) 

7¿m- Ad'í- 

7'’ fi8S R Fairchild & Hertig’ 1953»n2n6e"r¿fs.)5Fai3rchild 
iqcg. . ^9- f1 (,n part’ Brazi1 & French Guiana). Vargas & Diaz-Náiera * t g rt t;- frr ? “• 
(listed). 8 ’ ^ 2 (,n Part’ d,s, )- 0rtiz' í972a: 23-24 

Fl^h^“' SP de MarÍpa Fl0Ch & Abonnenc-1946: 3 (d. French Guiana) 
Floch&Abonnenc, 1952:46, (9 keyed, redescr., figs) ^ 

a£r>‘a barr,"°1' BmaK- m2: "(liSttd) . I«76a: 488 

«W"‘": FOm,M- '97,a: X»-»™. («3:416 

128 



Distribution. Colombia (Cagueta), Peru. Brazil. French Guiana. Trinidail. 
Material examined: Colombia 2<StS, 2 Î9. Ires Esquinas (Caqueta), light 

trap, 10- II Nov. 1971, C.J.M, Brazil I <3,0. Mangaheira, no 1075, no 
other data Trinidad I 9, Macqueripe U S Naval Station, light trap, 19 Nov. 
1956, TH.G Aitken. 1 <3. Tucker Valley LI S Naval Station, light trap, 14 
Nov 1957, TH Ci Aitken I <3. San Jose Point U S Naval St 'ion, light trap, 
18 Nov. 1957, TH G Aitken 

Discussion. Specimens of l barreitoi from east of the Andes in Colombia 
(('aqueta), Brazil, French Guiana. Trinidad, and probably Peru agree closely 
with the descriptions of Mangabcira (1942a) and Floch & Abonnenc (1946, 
1952, as sp. de Martpa) I am convinced that Lutzomyia sp de Maripa is the 
teníale of /. b barreitoi on the basis of morphology and collecting data in Trin 
idad and Caqueta. Colombia The spermathccae arc large and oval, their ducts 
subequal in w idth throughout (Fig 47B) Other features of diagnostic impor 
tance are discussed under / barreitoi majuscula n. ssp 

56. Lutzomyia biirrettoi majuscula n ssp 
(Fig 46. 47) 

Phlebotomus barreitoi. Fairchild & Hertig, 1953a: 21 et seq. (<3, 9 , descr., 
keyed, tigs ). Rodriguez. 1956: 79 (Ecuador) Fairchild & Hertig, 1959 121 et 
seq. (in part. Central American records). Fairchild & Hertig, 1961b: 250 (cf. 
to botella) Johnson & Hertig, 1961: 765 (rearing data) Rosabal & Trejos, 
1964: 167 (El Salvador) Rosabal. I960: 1-2 (Costa Rica) Hanson. 1968: 51 
(tirst instar larva, descr , tig ) 

Phlebotomus sp. no 6 R isabal, 1954; 6. 46 (Costa Rica) 
Lutzomyia biirrettoi: Barreto, 1969: 463 (Valle, Colombia). Chaniotiset ai , 

1971 a: 344 et seq (collecting data. Panama) Christensen. 1972a 88 (listed) 
Christensen etal , 1972: 57 (in animal burrow, Panama) Chaniotiset al , 1972: 
95 (resting sites). Osornoet al., 1972a: 38 (mention). 

Psychodopygus barreitoi Forattini, 1973: 415 et seq (in part) 
Distribution: El Salvador. Nicaragua. Costa Rica. Panama, Colombia ( An- 

tioquia. Choco, Valle). Ecuador 

Material examined Panama 1 c3 (holotype no. 6320), Cruces Trail. Mad¬ 
den Forest Reserve, Canal Zone, animal burrow, 6 Jan. 1957, M Hertig 1 9 
(allotype no 4732), Camp Pina. Canal Zone, light trap, 24 May 1954, F Blan¬ 
ton 1 <3 (paratype no. 4200), San Lorenzo, ('anal Zone, light trap, 15 Aug 
1952. F. Blanton. I 9 (paratype no 3914), Mojinga Swamp, ('anal Zone, light 
trap. 31 Jan. 1952, F. Blanton 1 9 (paratype no. 4735), ('anal Zone, light trap, 
29 June 1954, G. Field. 3 <3c3,4 99 (paratypes nos 270-276), Cerro Azul 
(Panamá). Burrow, 24 March 1968, D.G.Y. Colombia. 1 9 (paratype no. 277), 
Rio Anori (Antioquiu), light trap, 22 Sept. 1970, D.G.Y. 1 <3 (paratype no. 
278) Alto Curiche (Choco), light trap, 7 July 1967, D.G.Y. I 9 (paratype no 
279) , Curiche (Chocó), Malaise trap, 29 June 1967, D.G.Y. Costa Rica. 1 >3 
(paratype no. 3447), Suerre de Guapiles. tree buttress. 29 April 1951. R. Ros- 
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Fiourk 46 

Luizomyui burrrttoi majusiulu — A. Malo head. B. Male flugcllomerc II, C. Female 
head. D. Female flugellomcrc II. F Femaleciharium and pharynx. F Male genilalia.G. 
Genital pump and filaments, same scale as Fig. 47F, H. Spcrmathccac. I. Female wing. 
J. Male wing. K. Female ciharium. 

Male: Cerro A/.ul, Panamá Prov., Panama 
Female: Same locality as male 
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t'Hil’MI- 47 

l.utzi>m\iu bitrrftioi majuscula — A S|H'imailn\ u 

Female: Ceim A/ul, I’anama Pnw.. Panama 

iMKomyia borren,>i borrenoi — B Spermalhecac. same ssale as Fig 46A, (.’ Tip of 
genual fork stem, IV lip of genual fork stem. I- Tip of genital lork stem of female from 
Caqueta, Colombia, F, Female cibanum. ti Female tlagellomere II, H Male genitalia 

Male: TVinnlatl 
Female: lYinulail (eace|M Fig 47F) 

lex,mo — I N|H'rmatheea. same seale as Fig 47A 

Female: Simon, Texas. U S A 
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-i.- Ââísr;; a- 
Other iiiak'rijil cxjmincd: Ctiltimhiu , , r. „ h !rl , . “é"“ 

https. 5 July-28 Au,, m,. ,.ay ,%* "*hl 4 
(Vallel, lighl trip, 12 Aug, H73. D O. Y a R o w Buen.vomun. 

nis<Msuo„ Malr : As described und illustrated hy Fairchild & Herne (195½ 
as L. harretioi) wth the following additions based upon the hokC i / \ 

hJUnbÄ»:«: 

cm sections: A/pAo (().8()). ht;a ((),22). della (0.42). gamma (0 19) | enK,¡¡ 
illenuira nbiae. and has,tarsi: Foreleg. I .Oft. | 5ft. 0.95; midleg. 0 98 I íft 

0 ft,) d!g m,SMng' Geni,al“; U‘n8‘h of style 0.28; coxileO 49 lateral lobe- 
Sen,tal pump 0 21. filaments 0.78 (the latter 3.7X length of pump) 

(l£ i JiTh 17 AS;!CSirihcd ^ ‘»“««ed by Fairchild Ä Hertig 
953) with the following additions based upon the allotvne of / i, ... , 

"rZ r **“ 0 '‘ H“‘' 0.42: width 0.46. Hyts'iep- 
i Z w- 5 ^ hy dlSlancc ~ lo 5 *acet diameters. Flagcllomere I (90 "N 
long), combined length of fiugellomeres I + III — n 17 i ,. ,. 
mou,,: 1,0.0.,,. ;,,,,8,,..,„? 4 T„" o'“.3‘ T ^ ^ 
<r, ,r;h. uhtujt 2,, ,„;h 

hun«™,l teeth nuutcdl, culutgud; cihtuiul «ch nc«ly cumple.6 pZi" 
pakhpnumuoiuusshuwu by HuiuhildJl Honig,lU.Viu.hg 21, | abrumo lu 

Z ulT ! “ ^ FIC“™ Wi,h l5- '<■ Zr and 
ww |9) I!"*; VC,n Sec“>ns: Alphtí h,hl (() 22>- ^ (0 51). 

). Legs missing. Spermathecae and ducts as figured 

exceeding 0.50 mm. The wing length ofmajuscula cfd ranges from -» 1 to 2 7 

7mo22™ fnmlU "m Th' *7 ^ °f ' W''” ^ 
the majuscula specimens'2 4 ^ SUbs*,ec,^c name refers *othe larger size of 

This subspecies, like L. carrerai ihula n. ssp.. occurs west of Andes in P.- 
uador and Colombia, then northward into Central America to El Salvador. 

132 



Sherlock & Carnheiro (I^M) suj-gcsi thaï l. texaru» (Dampf) from Texas 
(U S A ), Mexico, and Honduras (unpub. data) and /. barretloi may hc con- 
spccitic, basing their interpretation on the description of trxuna by Dampf 
(I^K) While examining numerous specimens of the former species (Young. 
I Wb), I noted that the males of the I wo species can not be separated by the key 
given by l airchtld & Hcrtig ( I Wa). the styles of both species with the isolated 
spine set upon a well marked tubercle closer to the basal spines than to the ter- 
rmnal spine. They ditfer, however, in the relative lengths of the genital filaments 
less than 2 b x length of the pump for te.wna, 2.8 x or greater for the barren,>i 

subspecies). The scattered hairs on the inner surf ace of the coxites are long in 
teutna but rather short m barrettoi. The females are more easily distinguished, 
as was done by Fairchild & Herlig (op. cit., in key), and by the nearly spherical, 
smaller spermathecae of teutna (Fig 471). 

l utzomyia car/tenteri (Fairchild & Herlig) 
(Fig. 48) 

Phlebotomus carpenter! Fairchild & Heilig, I Wa: 28 (Ó holotype. C'hiva 
I hiva. Canal /one; Í, near Pacora, Panama Prov., Panama). Fairchild & Her- 
tig, 1^54: 121- 122 (Central American records). Fairchild & Hertig, l%lb:2$0 
(cf to botella). Johnson & Hertig, l%|; 76.S. 773 (rearing data). Biagi et al.. 
I'íbb: 141 et seq. (J. 9, figs., Mexico). Hanson, 1^8; 53 (first instar larva! 
descr, fig ). Orti/. |y72a: 23-24(listed) 

Lutzomyia carpenter!: Barretto, l%2:«W (listed). Williams. 1970:332 et seq. 
(summary of collecting data. Belize). Teshet al , 1971a: 153 (blood meal from 
bird), t haniotisetal . 197la: 344etseq. (collectingdata, Panama) Christensen, 
1972a. 88 (listed). I haniotis et al., 1972: 95 et seq. (resting sites). Shaw & 
Lainson, 1972: 709 (mention). Christensen et al., 1972: 57 et seq. (collecting 
data, negative for flagellates, Panama). Christensen & Herrer. 1973:579 et seq. 
(collecting data, negative for trypanosoma!ids). Chaniotis & Correa, 1974; 115 
(light trap data). Lewis, 1975a: 501 el seq. (mouthpart morphol ). Rutledge & 
hilen wood. 1975a: 73 (breeding site, open forest floor, Panama). Rutledge et 

a* - *g7s: l79ctseq (light trap data). Williams. 1976a: 604 (in caves. Belize). 
Psychodopyitus carpenter!: Forattini. 1971a: 105 (listed). Forattini. 1973; 

390 et seq. (gen. review, tigs ). 

Distribution: Mexico. Belize. Costa Rica. Panama. Colombia (Antioouia 
Chocó). 

Material examine,/. Colombia. 72 JcS. 10 99. Rio Anori (Antioquia). light 
traps, May 1970, C.H P. 12 J<S. 25 99. same data but Sept. 1970, D.G. Y. 29 
¿3. 33 99, Curiche (Chocó), light, Shannon, & Malaise traps, April-Dec. 
1967, D.G.Y. I 9, Teresita (Chocó), Malaise trap, 22 April 1967, D.G. Y. 1 
<i. same data but light trap, 29 Sept. 1967. I 9. same data but 28 Oct. 1967 
Panamá. I ¿ (holotype no 1345), Chiva Chiva. Canal Zone, light trap. Oct. 
1948, S. Carpenter. I 9 (allotype no. 2301). near Pacora (Panama), burrow, 13 
Aug. 1950, M. Hertig 9 deí, 8 99, Canal Zone, various dates and localities. 
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l.uizomyta carpenter! — A. Male head. B. Male flagellomere II, C. heñíale head, D. 
Female tlajicllomcre 11, B. Female cibarium and pharynx. F. Body of spermalheca. 0. 
Genital pump and filaments, same scale as Fig. 48H, H. Male genitalia. I. Tips of genital 
filaments, J. Spermathecae. K. Female wing, L. Male wing, M, Female cibarium. 

Male: Curiche. Chocó Dept.. Colombia 
Female: Same locality as male 
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/>MvM.v.«ii>n / t ar/YHtrri, |mvmounI> uiiknown m ('olomhm. in ti non man 
buinjs n|hmcn which, like other ntemherN ot the iiruyiiiw group, in rradih at 
tracteil to light am! in often iliNcovercd in aniittul Kiitown 

Moth nc\cn are reiulily nientilieJ h\ the characters given in the ke\ 

Si KM S HKASII M NSIS 

:^8 / irfromvi« runoh/tx tl airv hihl »V Hertigt 
(Fig 

mu'Utiex l am hiUI\ Heilig, lUSta MHholotv|H'. Alntuante, 
Bwas del loro ho\ , Panama, s'. I a Victoria, ('erro Jefe, Panama Prov , Pan 
ama I hiiivhiUlA Hertig, luso 122(Central American recoolNi Vargas^ Ilia/ 
Naiera. I4htcf tohumbt'hlti) JohriNon& Heitig, 1^1: 7h8etseq. lt\*ur 
mg datai Mangalx'iia iV SherUxk, |v>o’ MS tel to bhisilicnxis) I hatchei \ 
Hertig, I'Krtv (in mammal hurrowsl HanNon. I‘X.8 71 71 (fourth uiNtai 
larva, dcscr., figs.) Orti/, |y72a: 2.' 24 (listed! 

IMt;om\uirunoitlrx Harretto, I*)ft2:^(listed! Martinsetal . I^.V ',7, |U 
(Rondônia, Hra/il. cf Iv iibunurnxix) Hatrelo, l^oo 4Wi (Valle, Colombia! 
Chaniotis el al. 1^7la '44 el Nei| (collecting data, Panama! Christensen. 
1*1728: 88 (listed! Osornoelal , 1472a '8 (Caqueta, l'oiomhia! Chaînons et 
al , 1472; 45 (testing sites! Christensen A Mener 147V 574 (collecting data, 
Panama) 

f'xuHoili 7>vgM,v nr moi dev : F'orattiiii. |47la 105 (listed! Forattmi, 147! 404 
(as s\nonym of mfUitu) 

lhxtnbuti><n Co.wu Kica. PiWiimii, CohmbM (Ama/onas, Antunpna. Ca 
qtieta, Valle), Hm;il 

Mdlrruilt uimintii. Cdombui. 2 VV, 17 km \V of l.elicia(Ama/onas!. Ilight 
trap, 2o July 147.),1) () V A; R C VV Ih Af. Rio Anori (Antioquia!, light traps. 
May I470.CHP 7 vVf.2 VV. same data hut Sept 1470, 0.0.Y. Pumtm.i 
I d (holotyiv no .)54.)), tyjx' hvality. tree buttress, 25 27 July |45|, A 
Quiñones, 20 .VC I ) VV from various localities in the Canal /one (Moimga 
Swamp, Harro Colorado Island. Juan Mina), and in the Republic of Panama 
(Almirante, Ceno Jefe. Cerro Campana) 

Or.vimtron I'his species and / inthiui (FUxh A Abonnenc) from l ivncli 
Cuiiana are very close and may indeed be conspecitic as l''oiattmi (147,)) pro 
(H'ses Without material from French Guiana, however, and in view of the dis 
iinguishiiig characteristics outlined by l aiivluld A Hertig ( I45.)a), I prefer to 
treat them as distinct lava, realizing that the status of / runouirx may have to 
be reconsidered in the future. 

Drmsrachi Group Lewis et al., W77 
Hy virtue of the annulated spermalhecae and cihanal armature, the females 

of this group resemble those in the subgenera Yv.v.vowviii Harretto and /n.Tio 
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M*le Rio Anon, Aniio^uu IV|M . C'olomhu 
rfnwlc: Same livaluy as male 
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Barreno, bu. .he ascoids have Ion,, (vs.er.o. spurs and .he males 
have J or more s.ron*; distal selae on each coxt.e 

Kour species comprise .he drtixhachi gmup. .vwr of «huh occur allopa.r, 
sally in l olomhia I he females ordinarily do no. attack man and an- very sim- 
dar. it no. indistinguishable, in structural details Without associated males or 
knowledge of locality, I am unable to identify them beyond the group level 

Ke\ to Species 
Moles 

I Paramerc simple but with modified dorsal seta at apex and tuft of apically 
recurved setae near middle. Coxite with ’ large imnlified selae at ventral 
median surface ,.,..,,,. ... .,,, . iii lyihtrro (rig. 50) 

Páramete biturcate; it X coxite without nunlitied setae 

tlrri\l\n hi (Fig 51i 

5g / ut:«m\i,i ni luliferu (Faiuhild X Hertig) 
(Fig 50) 

Phlebotomus acivjtferus Fairchild & Heilig. w:: X|| holotvpe Mo- 
jmga Swamp. nearGatun. Canal /one; í. Juan Mina. Canal /one) Fa.ivh.ld 
Ä Hertig. 1959: 121 (Mexican & Central American records). Johnson A Her 
tig. I9M. 7b5, 77Í (rearing data) Hanson. l*>rS: 44 (larva, pupa descr 
hgs). ' ‘ 

huzmyhwtyJifrra: Theodor. 1965: 19.). |94(,í. Ç tigs . listed) Hártelo. 
1969:40. (Valle. Colombia) Sherlock & Guitton. 1470: I40(classif ). Martins 
ctal.. 1970a: 550(cf. to hentumlenti). Chaniotiset al.. 1971a: )44 et seu (pop 
dynamics. Panama) Young. 1972a: 512 (mention) Martins A Morales 1972- 
.)65 (listed) Oso mo et al . 1972a: 61 (mention). Chaniotis et al 197’ 9< 
(resting sites, mostly burrows) Christensen. 1972a. 88 (listed) Christensen et 
at . 197.: 57 et se»| (collecting data) ChankMis A Correa, 1474 I O (light trap 
data) Rutledge e. al.. 1475: 181 (light trap data) Rutledge & Hilen wood. 

1475a. 7. (bweding on open finest iVntr). l ewis. 1475a: 502 et seo (nuHithpart 
morphol ) Martins e. al . 1976a: 44.) (cf. to ruporu/ni) Hener A Christensen. 
1476a: 62 (collecting data) 

PsyvhiHlopvgMs iiciv.liferux. Forattmi. |47la: 105 (listed). Forattini |47) 
184 et seq (gen review, tigs ) Gomes. 1975: 4 (listed) 

Distribution. MtUi -K Hotulurax Nicaragua. Casta Rica. Panama. Calam 
Ina (Antioquia. ('htvo. Valle). Emu,tar. 

Material examined: Columbia. 58 |6 99, Rio Anoria (Ant.oqu.a) 
l.ght traps. May 1470. c.H P 6^.6 99. same data but Sept 1470. D G.Y 
140 tfcf 246 99. C'uriche (Chrwo). light. Shannon A Malaise traps ttec 
trunks. April- Dec 1467. D G V 26 <î<?. 28 99. Alto Curiche (Ch,vo). light 
A Shannon traps. Aug - Nov. 1467. D.G.Y 28 M. 54 99. Teres,ta (Choco), 
ight A Shannon traps. June- Nov. 1467. D.G.Y. I 9. Anchicava Dam(Valle) 

l.ght trap. 11 Aug 147.). D.G.Y. A R.C.W. Ecuu,lar 15 «Jrf. |0 99 |7km 
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Luizomyia adyäiftra — A. Male head, B. Male flagellomerc II. C. Female head. D. 
Female flagellomere M. E. Female eiharium and pharynx. F Genital pump and lilamenis. 
G. Spermathecae. FI. Male genitalia. 1. Body of spermatheea, J. Female wing, K. Male 
wing. L. Female eiharium. 

Male: Curiche, Chocó IX'pt , Colombia 
Female: Same locality as male 
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E of Sania Domingo de los Colorados (Pichincha), light & Malaise traps. May 
1^76, D.G.Y., 1. Rogers. & G. Fairchild. Piimimu. é holotype, 9 allotype 
and 50+ specimens from various localities, most of which were listed hy Fair- 
child & Hertig ( 1952). 

Discussion: At Curiche, L. achdiftra was the most abundant phlebotomine 
species taken in light traps from April to Dec.. I9ft7 (59 trap nights). Of a total 
catch of 1167 specimens (25 species), this species accounted tor 50% or 550 
specimens (155 dcî, 195 99). 

The feeding habits of this species remain unknown 

60. Lutzomyiu dreisbochi (Causey & Damasceno) 
(Fig. 51) 

Phlebotomus dreisbachi Causey & Damasceno, 1945: 649 (Ó holotype. 
Coari. Rio Solimoes, Amazonas, Brazil). Barretto, 1947: 197 (refs ). Damas¬ 
ceno et al., 1949: 824(Brazilianrecords) Barretto. 1950a: 106((5 keyed). Bar- 
etto, 1951: 2l6(dist ). Floch & Abonnenc, 1952: 20 et seq. (d, 9, keyed, 
rcdescr. tigs., French Guiana). Vargas* Diaz-Nájera, 1955a: 49 (listed) 

Lutzomyiu dreisbachi: Theodor, 1965: 185 (listed) Martins et al., 1965: 2 
(Rondônia. Brazil). Sherlock & Guitton. 1970: 140 (classify Martins et al.. 
1970: 550(cf. to hermanlenti) Young, 1972a: 512 (mention). Martins* Mor¬ 
ales, 1972: 567 (listed). Martins et al., 1976a: 495 (cf. to rupurupti). Martins 
et al., 1976b: 498 (mention). 

Psychodopygus dreisbachi: Forattini, 1971a: 105 (listed). Forattini, 1975, 
590 et seq. (gen. review, tigs ). Gomes. 1975: 9 (listed). 

Distribution: Brazil. French Guiana, Colombia (Amazonas). 

Material examined: ( olombia I c?, 17 km W of Leticia (Amazonas), light 
trap. 26 July 1975, D.G.Y. & R.C.W. 

Discussion: A little known Amazonian species. L. dreisbachi. was discov¬ 
ered first in an armadillo burrow in Amazonas. Brazil, in which over 2,(XX) 
males were captured (Causey and Damasceno, 1945). Future collections should 
reveal its presence in other localities within the Amazon Basin 

I have not examined témales of this species, but a description and good fig¬ 
ures are provided by Floch and Abonnenc ( 1952). 

Subgenus Trichophoromyia Barretto, 1%2 

This is a distinct group as treated by Barretto ( 1962) and Sherlock and Guit¬ 
ton ( 1970). the species of which occur in or near the Amazon Basin except for 
L. reburra. 

The 20+ Trichophoromyia species, especially females, resemble those in the 
subgenus Nyssomyia Barretto, 1962. as noted by several authors. Forattini 
(1971a, 1975) in tact enlarges Trichophoromyia to accommodate these and 
other species, some of which, such as L. hartmanni (Fairchild and Hertig). L 
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sanguinaria (Fairchild and Hertig), L ßttviunlis(Floch and Abonnent), and L 
nordestina (Mang ), do not appear to be closely related to the others on the 
basts of a combination of characters. 

Sherlock and Ouitton (1970) provided a useful key to the Trichophonmtyia 
males. The few described females, being similar in structure, are difficult to 
identify in the absence of males. 

At present. 6 Trichophonmyia species are known to occur in Colombia but 
others certainly exist in the Amazonian region. The species are attracted to 
lights, but their preferred resting sites and hosts remain virtually unknown. 
None of the species, unlike those of Nyssomyia, is known lobe anthropophilic. 

Key to Species 
Males 

1. Genital filaments less than 4 times length of pump . 2 

Genital filaments greater than 4 times length of pump.3 

2. Paramere broader, less clubbed, most of dorsal setae sinuous. Eyes large, 
separated by less than 4 facet diameters. reburra (Fig. 54) 

Paremere otherwise, dorsal setae straight or nearly so. Eyes smaller, 
separated by more than 6 facet diameters.ubujuitalis (Fig. 51 ) 

3. Coxite with only a distal group of 4-6 straight setae. Paramere as 

. saltuosa (Fig. 53) 

Coxite with basal and/or median tufts, the total number of setae greater 
than 10. Paramere otherwise . 4 

4. Coxite with 3 groups of setae, a basal patch of about 7 short setae, 
a row of 4 longer hairs on median ventral sutface & a distal patch 
of about 8 slender setae. Paramere as shown.cellulana (Fig. 52) 

Coxite with I or 2 groups of setae. Paramere otherwise . 5 

5. Coxite tuft circular and compact, the tips of nearly all setae downwardly 

curved. honvrdi (Fig. 53) 

Coxite tuft otherwise, the setae loosely arranged, the tips of most not 
downwardly curved . auraensis (Fig. 51) 

61. Lutzomyia (T.) auraensis (Mangabeira) 
(Fig. 51) 

Phlebotomus auraensis Mangabeira. 1942a: 161 (d holotype. Aura, Belem, 
Pará, Brazil). Barretto & Coutinho, 1943: 188 (mention). Damasceno et al., 
1949: 819 (Brazilian records). Barretto. 1950a: 108 (d keyed). Vargas & Diaz- 
Nájera, 1951a: 22 (mention). Barretto. 1951: 212 (Brazilian records) Floch 
& Abonnenc. 1952: 36 (d keyed). Llanos. 1964: 373-375 (.' auraensis. d 
redescr., figs., Perú). 
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Lutzomyia anraensis: Barrr.to, l%2. 97 (lis«ed) Martins et al.. 1%V 2 

,%5: ,85(li>,ed <î- 9 «g* ) Sherlock*Oui, 
l! X °v .4' *kcycd' fig 1 ^moct al.. 1972a: 37 (Caqueta Col¬ 

ombia) Velasco. 1973: 82 (Bolivia). Lewis. 1975a: 500 et seq (mouthpart 
morpho!.). Llanos ct al.. 1975b: 669 (Peru). Llanos et al.. 197^: 480 (Pern) 
Martins et al., 1976b: 495 (Peni). ' ' 

Psyehodopygusauraensis. Forattini. 1973: 416 ct seq. (gen review, figs ). 
Distribution: Colombia (Caqueta). Brazil. Perú. Bolivia 

mCtTclt fr**, L"; Tre! ^ H«h. «P. 0 Nov. 1971, C.J.M. Bolivia. 2 ¿d. Tajlewi (Larecaja). light trap. 13 Aug 

Silva’ P 1 ^ ‘ R,° Guam“- Bdcm (Parà)- 23 N«v 1959. J da Silva. Peru. 4 JJ (Madre de Dios). A. Cornejo, no other data 
Discussion: 1 have not examined aurarnsis females, but Theodor ( 1965) il- 
strates the spermathcca and ebarium. both of which resemble those of L 

females * v,anntlmar,insi Shwl«k «"d Guitton. and most other described 

The Colombian males compare favorably with a Brazilian topotype and I 

LW ? 'T ^ ma,C deSCnbcd as Peni by 
(Lr l9r) CrS fr0m ,he ,0p0*yPe and Mangabeira's original description 
(194.. m the setation of the cox.te Her description ofL loreLensis (LlLs 
op ct ). m fact, resembles L. aurarnsis more closely and mav prove to be that 
species, but I have not studied the holotype. 

62. Lutzomyia (T.)cellulana n. sp 
(Fig. 52) 

,h»Î 'Wu*Ü.ïh ' 9I ; wid,h ° 52. Whole insect dusky, mesonotum darker 

g m;Wid,h0 33 E^S^ to 6.6 facet diameters. Flagellomere I (0.20 long), combined length of fia 
gellomeres I and II - 0.24; ascoids with short posterior spurs, the distal tips of 

1 8Sremaiü5 >mere " l“^"8 ***""* cnd of "“«Homere, on flagellonL-s 
4 in nxT i dCr miS!“ng1 Lcng,h of Pa'pal segments: I (0.03). 2 (0.08). 3 (0.13) 

of the ¡hiH T78; oar! ^118 a'end °f SCgmcn‘ 2 ^ ^-thirds 
he third Ubrum 0.20 long. Cibarium with vestiges of teeth, mostly dot-like 

0 141* Cn m °nCS RKSen,: Clbanal aivh P'8ment patch invisible. Pharvnx 
0.14 long. Pleura with I M2upperand4loweresP,sternal setae. Length of wing 

^sí7am Alph<! (0 'Sl)' b<,a (0 27)‘ drl,a (0 3l>* X“”™ (0 20). Legs 
Style (0^naTwlS4ern,,CS 2'6 ^ lai'king clcar w Genitalia: Style (0.21 long) with 4 major spines inserted at different levels, no subtcrminal 
seta. Coxitc (0.35 long x 0.15 wide), with 2 median gn>ups of long setae and a 
group of 7 very small setae at base- as shown. Paranrere su^riangul^picalt 

ca oTlong“r JT?' PumPt° 18 '«"«)• each filament 
ft«!!-/ w i * í"g!< PUmP' fi,amCn' 'ips ”Panded. Cerei as shown. 

en8'h2'4' :wid‘h° 69 Colora,ionasin HeadHeightO 40 
width 0.37. Eyes separated by 0. .4 or by distance = to 7.9 f^ímete^ 
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Figure 52 

Luizomyio (Tl cetlulana — A. Male head. B. Female head, same scale as Fig. 52A, C. 
Female flagellomerr 11. D. Female cibarium, F Male genitalia, F Tip of genital filament. 
G. Genital pump and filaments. H. Spermath.væ. I. Female wing, J. Male wing. 

Male: Ties Esquinas, Caqueta Intendencia, Colombia 
Female: Same data as male 

-.. 
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Flagellomerv I (0.20 long), combined length of flugellomeres II and III = 0.27; 

lU{ flagellomerc L6"*“» of palpal segmenls; I (0.04).' 
. (a 12). 3 m 5).4 (0.05). 5 (0.11 ); palpal scnsilla as in cî. Labrum0.2«) long 

'ITT Wlh h,’r,/on,ul ,cc,h-,h‘«c “« extreme aides difficult to observe 
^'th about 3° vertical teeth arranged as shown; cibarial arch complete though 

hardly v.stblc tn m.ddle; pigment patch well infuscated. subtriangular. Pleura 

w.th ftuppcr and S lower episternal setae. Length of wing vein sections; alpha 

0).70), hrta (029). JHia (0.46). somma (0.25). Length of femora, tibiae, and 

^To'anTi?' U2' 0 741 midle»- 0 84‘ ' 37> 0.83; hindleg. 0.93. 
I 62. 0.90. Abdominal stermtes not completely visible hut apparently lacking 

dearoropen area,. Tergite 8 with 10 .setae on each side. Sperma.hecae as shown 

cylindrical with complete annulations, the terminal one button-likc. larger than 
others; sperm ducts as shown. Ccrci rather bread and short. 

Distribution: Colombia (Cagueta). 

Material naminrd. Colombia. I ¿ (holotype no. 612). 1res Esquinas (Ca- 

quo««), light trap. 10 Nov. I97I.C.J.M. I 9 (allotype no. 613), same data as 

Discussion: The male of L. ccl/u/ana differs frem the other Trichophonmyia 

males in several characteristics, including the shape of the parameres. the pres 

ÎïdVà ure T" i, 7 °r SO Sh:,r' Se,Ul‘ ,hc basc of ,hc coxite. and the number 
and nature of coxite setae in the other two groups 

There is a streng possibility that the female described above is not the female 

* C' U a"a hur,hcr collections and/or rearing studies will be necessary to 
confirm the association. I am describing the specimen, however, because it 

differs Iren, other known Tru hophonmyia females in the spermathecae and 

because " and the cW/ntom, male were captured together. L auraensis being 

the only other Tru hophonmyia species taken in the light trap al Tres Esquinas 

thanh .T f?amC refCrS 10 "hcrmir or "«*“«*.•• owing to the possibility 
that the single known male may not be conspecific with the female. 

O.V Lutzomyia ( l. ) howardi n. sp. 
"" 53) (Fig 

Male: Wing length 2.03; width 0.61 Whole insect dusky, mesonotum darker 

Iban pleura. Head heigh«0.36;width().35.Eyl*s separated byO.Dorby distance 
- to 7 face, diameters. Flagellomere I (0.22 long), combined length of llagel 

on'fla?! “ ó" ° I* U8CO,d8 W,,h shor' P°s'cnor spurs, the tips of uscoids 

2 I „„ hTrc| . mt? dis‘ul cnd- on al1 «“Rcllomeres except las. 
Length of palpal segments: I (0.04). 2 (0.09). 3 (0.14). 4 (u.06). 5 (0.15); 

palapal scnsilla at end of segment 2 and on distal two-thirds of the third, Lahrum 

11 7 Clkbarium with ca. 15 dot-like vestiges of teeth; chi.inous arch and 

mournÍ* To, lC PhUrynX (Ca 015 long bul “wkwardly turned due to 
mounting). Pleura with 13-15 upper and 5 lower episternal setae. Lcng.hofwing 
vetn sections: alpha ¢.54). beta (0.27). goemm (().21). delta (0.36). Len^ 

of lemur, tibia, and bas.tarsus of hind leg. 0.91. |.52. and 0.86 respectively; 
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(T.)hoHvnh male - A Oeniialia. B Win*.C. Head. D flagellomcrc II. E. 

Tip of genilal «lament. F. Genital pump and «lamenta 

Male Uticia. Ama/onas Cominaria. Colombia 

jMComvM (/'I sahmtM male - «3 Wing. H Genitalia. I Head. J Hagellomere II. K. 

Tip of genital «lament. I Genital pump and «laments 

Male: Leticia. Amaaona»Comisaria, Colombia 

s ■% 
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other legs missing. Abdominal sternite 2 entire, without clear or open areas 
Gem aha. Style (0.21 long), with 4 major spines at different levels ™ subter 
minai seta Cox.te (0.41 long x 0.13 wide) with a dense median tuft of 30+ setae 
most downwardly curved apically, 7 or so straight setae below those of the tuft ' 
Paramere as shown with a setose lobe on dorsal surface. Aedeag s s ou wifh 

cT0 93 ,1 o?;«' T T!0ngl Geni,al PUmP (°-16 each fi^nt 

subapically. Cerci as showó PUmP: filamem tÍP POÍmed’ SlÍgh,,y expanded 
Distribution: Colombia (Amazonas). 

Material examined: Colombia. 1 i (holotype no. 614), 17 km W of Leticia 
(Amazonas), light trap, 26 July 1973, D G Y & R C W. 

maIeK°f hOWardÍ diffCrS fr0m the other Trichophoromyia 
the nil 7 ‘ * 8eni,alia’ eSpeciaJ|y,he shaPe of the parameres and 
Main? h , POSI,'0n °f ,he COXite tuft- The Parameres of L. brachipTa 
Mang.) and ¿. v,annamartinsi Sherlock and Guitton are somewhat similaf but 

tw BIT* UP,Umed aP,Cally and the Setation is different The coxites of these TJ™:zs%;:rnotab,y broader’ ^there -2 -—^ A 

The female of howardi. presently unknown, probably has long si »rm ducts 
hich correspond to the long ducts of the male. This species is nfmed after my 

this study PPreCiall0n for hÍS COnStant enCOUragement ^ assistance throughout 

64. Lutzomyia (T.) reburra (Fairchild & Hertig) 
(Fig. 54) 

Phlebotomus reburrus Fairchild & Hertig. 1961b; 246 (d holotype LaZum 

íwá) ’ Panama PTOy" Panamá: 9’ Ri° Mandi"ga. Cdon Prov., 

Lutzomyia reburra: Barret to, 1962; 97 (listed! I eu/k i QA7k. i / .• , 

(BdT<ld,T\4?h(Val,C’ Colombia)- Sherlock & Guttton, 1970: UllTeq 
972a 88 íhLdt nIStenSen í FaÍrChÍld’ '971: 301 <menti°n)- Christensen 1972a. 88 (listed). Osorno et al., 1972a: 37 (mention). 

e. P^°dopygusreburrus- Forattini, 1971a: 105 (listed). Forattini 1973- 417 
et seq. (gen. review, figs.). Gomes, 1975: 9 (listed). ' 17 

Distribution: Panamá. Colombia (Chocó, Valle), Ecuador. 
Material examined: Colombia. 178 dd, 231 99 Curiche m i 

Shannon, & light traps, April- Nov., 1967, DG Y ¡ Sddn^Ah r T’ 

Sí“n™' & li81” J"”e-NOT- 'W. DG v°38« 
^ ‘ ' a»«: 

fKgl» trap, 12 Aug. ,973. D.O Y. i R C W ’29 ¿á f.“'“"“'“™'«'»• 

¡7 ,.r*p' Ecuaä°r I « • Puerto Quito (Pichincha), lighl trap 30 Ann 1976 

Ä7 rrSi ! ^ (ho7r -° m27)’ '«V shi7,„M¿ 
May 1957, P. «P. 10 
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Lutzomyia [T.) reburra — A. Male head. B. Male flagellomere II, C. Female head. D. 
Female flagellomere II. E. Female cibarium and pharynx, F. Male genitalia, G. Genital 
pump and filaments, H. Spermathccae, I. Female wing. J. Male wing. K. Female cibar¬ 
ium. 

Male: Curiche, Chocó Dept.. Colombia 
Female: Same locality as male 
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Discussion: The reburra femäSe is recognized by «he refringen« excrescences 
on the individual sperm du.ts. the elongate terminal knobs of the spermathecac. 
and the dark mesonotum and pleura. The female of L. (Nyisomyia)yu,lh Young 
and Porter also has excrescences on the sperm ducts, but it is a pale species 
occurring east and slightly north of the Andes, unlike reburra, which is re¬ 
stricted to Pacific coast forests in Ecuador and Colombia. It was first discovered 
in Panamá but is much less common there. 

At Curiche, we collected 748 specimens of 24 phlebotomine species in a Ma 
laise trap operated continuously at ground level from April to December. 1 _ 
I utzomyia reburra was the dominant species taken, accounting tor 137 dó . 1 . 
9Í 01 '* ) of the total catch This species is readily attracted to light, one notable 
light trap catch (listed above) near Buenaventura yielding many specimens, some 
of which were observed in copula. We did not observe females attacking man 

at Curiche or elsewhere, nor did we discover the preferred resting sites. 

65. Lutzotnyia (T) saltuosa n. sp. 
(Fig 53) 

Male Wing length 2.05; width 0.6 !. Whole insect dusky, mesonotum darker 
than pieura. Head height 0.38; width 0.34 Eyes separated by 0.12 or by distance 

= to 7 facet diameters. Flagellomere 1 (0.23 long), combined length of flagcl 
lomeres II and 111 = 0.25; ascoids with short posterior spurs present, on all fla 
gellomeres except last 2; tips of ascoids on flagellomere H extending beyond ¡he 
end of flagellomere. Ungth of palpal segments: 1 (0.04). 2 (0.11).3 (0.14). 
(0 06). 5 missing; palpal scnsilla at end of segment 2 and on distal tvwi-thirds of 
segment 3. Labrum 0.25 long. Cibarium with six necdle-ltkc horizontal teeth. 
3 in a row on one side, the others irregularly spaced. all more or less erect ; vertical 
teeth (ca. 25) subcqual in size, in 3 irregular rows; cibarial arch obvious at sides, 
invisible in middle; pigment patch subtriangular conspicuous. Pharynx 0. 
long Pleura with 4 upper and 5 lower cpistcrnal setae. Length of wing vein 
sections: Alpha (0.61). beta (0.30). delta (0.42). gamma (0.17). Ugs missing 
Abdominal sternites 2-6 entire, without clear or open areas. Genitalia: Style 

(0.25) long), with 4 major spines at different levels, no subtermmal seta. <. oxitc 
(0 40 long X 0 12 wide) with 4-6 straight, rather strong setae distally. Parame« 
and aedeagus as shown, lateral lobe 0.46 long Genital pump (0.17 long) each 
filament ca. 0.40 long or 5.3 x length of pump; filament tips simple, very slightly 

enlarged apically. Cerei as figured. 
Distribution: Colombia (Amazonas). .., ,, 
Material examined: Colombia. I <J (holotype no. 615), 17 km W of Leticia 

(Amazonas), light trap. 26 July 1473. D.G.Y. & R.C.W. 
Discussion: A distinctive species of Trichophoromyia, L. saltuosa is easily 

recognized by the 4-6 straight setae on the distal part of the coxite and by the 

shape of the paramercs. .,,. 
The specific name is based on the Latin word, "saltuosus, meaning forested 

or woody, the unique holotype having been captured in a well developed forest 

about 2 km from the Amazon river. 
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66. Lutzomyia (T.) ubiquitalis (Mangabdra) 
(Fig. 51) 

!w'Í2l4(Ieb2)2(F'n'ÍO"> B“”,'<’' 1551:225 « Ó"«'"'»" rccordT^Ba^cuo 
Wb 248 ,rf ¿ fr'“"; '^°: 476 «*«**• WrtW 4 He j' 

botominesof Venczeula). * ’ ^ •n key to phle- 

Phlebotomus cauchensis Floch & Abonnent- I «Ml- Vu n c 
Guiana). Barretto, 1947: 192 (full refs ) Fl.vh À ak ’ “ ^( ‘,UX’ F'rench i j o ~ a A* iiuii reis.;, rlcxh & Ahonnenc 19S2’ KU-nn 

Barrc,,0• l954: 124 i*8 synonym of ubiquitaiiï^ 

Camp,»! SàTíauirC“ lZZ '¡¿“«T ¡™ ** 
103 ,,,s"d “ 

Lutzomyia ubiquitalis. Barretto, 1962: 97 (listed). Martins et al 196V V« 
(Roraima, Brazil) Martins .*r »I ioa< a <n .. . ei 1963. 335 
tv. io r. ninse,al’ 1965:4 (Rondonia. Brazil) Lewis I967h- 
136 (Ç cf. to rvstrans, refs.). Sherlock & Guitton 1970 139 .^ r' r 
à keyed, fig.). Lewiset al., 1970- 215 (parous ran-st n i 4 C aSSlf'’ 
(Caqueta. Colombia). Lewis I975a T P ' ''972a: 37 

Psychodopygus ubiquitalis: Forattini I97la ins/ti«.-n c 
“I’« »8. «en. review, figs.) <l“‘1) K""«’- '•»: 

îfiSepJTOD G VU wïfAfi ^ ■ 27km”SE »fM-aW^arei* l'.gfi'U' 
.i «M. Bciem',P„á,;figh,l„;f1Ag',™,7¿pf¿“«ijm<-'^,,72DO Y- 

Sp^rxASÄ^Äf5of'h‘subi'"usis’'id'- 
ficen e.p,ured i„ C*,ue,a [meadeaa, « ."TmZ"' ‘ ^ 

Subgenus Nyssomyia Barretto 1962 

1.1974; Tesh * Cfi Tto, ’ “"d ^ « 

,. Jí' *r”u.p *“* deüned by several authors including Barreno 118h2l Th. . 

<l%5- " "* ‘"'""à* «-»“P)- -d Fore,,ini „d'faTÆ', 
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creased its coverage by including species in other subgcnera and species groups 
recognized as distinct by Theodor (l%5) and Lewis et al. ( Id77). The males of 
L.antuntsi and Lutzomyia sp. no. 260.44(Ward& Killick-Kendrick. 1974) have 
a definite group of setae on each coxite, lacking in the other Nyssomyia males. 

Forattini (1973) reviewed the literature pertaining to most of these species, 
and thus I restrict the citations to recent studies or to important earlier works. 

To date, seven Nyssomyia species have been discovered in Colombia. 

Keys to Species 
Males 

1. Coxite with a median group of 30+ setae. antunesi (Fig. 55) 

Coxite without a group of setae . 2 

2. Style with all spines distal to middle of structure. Wing venation with 
delta shorter than half length of beta. Head and anterior part of 
mesonotum strongly pigmented. 3 

Style with basal pair of spines proximal to or at middle of structure. 
Della = to or longer than beta. Head and mesonotum pigmented or not 4 

3. Genital pump much longer than style and nearly as long as lateral 
lobe. Flagellomere 1 (< 0.35 mm long), longer 

than II + HI.flaviscutellata (Fig. 55) 

Genital pump shorter or equal to length of style and shorter than 
half length of lateral lobe. Flagellomere I (> 0.40 mm long), 
longer than II + III . . olmeca bicolor (Fig. 56) 

4. Style with subterminal and terminal spines nearly paired, separated by 
distance = to greatest width of terminal spine. ylephiletor (Fig. 59) 

Style with distal pair of spines more widely separated. 5 

5. Genital filament tips slightly inflated, simple. Coxite longer than lateral 

1°**.trapidoi (Fig. 57) 

Genital filament tips modified. Coxite and lateral lobe subequal in length 6 

6. Genital filament tips forked, claw-like. Style over half length of coxite or 
lateral lobe. Paramere somewhat acute at ventral basal margin. 
Mesonotum partly pigmented. umbratilis (Fig. 58) 

Genital filament tips otherwise. Style shorter than or = to half length of 
coxite or lateral lobe. Paramere rounded at lower basal margin. 
Mesonotum pale. yui/fi (Fig. 60) 

Females 

I. Common sperm duct as long as or longer than individual ducts.2 

Common sperm duct, if present, shorter than individual ducts .4 
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individual spa™, duel. . ^ “S’"'"'», uboul 2 a lc„8,h 

Heaci much longer than wide. Flaeellnm. ,. “"'‘"’»i (Fig. 55) 

th^nmî eCa Wi‘h 9~12 di«inct segment'6 ,0°r ,0nger ,han «»brum than individual ducts ^ments, = to or longer 

■ I?*** **m ducts ™„,„y fiav'scut*tlata (Fig. 55) 
excrescences (papules) .../ d and/or w,th réfringent 

Individua) spann ducts snioulh.waiJed. 5 

’■ «'»"««m pala. Individual spann H ^ .« 
f»™,„g , feMhanijgg p,,,^"” »«b "nnm™. aaetascanea. 

Mesonotum pigmented in part lnni„ a .. VmV/i (Fig 60) 
striated but lacking eacascances ^ dl,CK nansvcrsdy 

6 Contnton spam dlJcl shon but discarnihl. «. <Fii- 5«) 
•»™s,„g ,n sn, f,om ba„ (o Spannath«« wiUl segmenls 

Common sperm duct aona^n.i L . y^philetor (Fig 59» 
subequal in s,« . W"'”'lF ^ Wteaa »id, 

.* • • ,raPidoi (Fig. 57) 

"^IM^nnaaKc^tinno, 

Bn,2i,,.e™":S"'5g"'“l»re IP39i Ibl (d, Manacapuni Amaan 

synonyms). Damasceno et ¡1 IMq Bane«o, 1947^85 ^ /*’ 

3iT(™' ileyad''4® I"1'"1“»)- WicbiMÍ'lM,9,^“; ^ V"8s* * C. 

1-1-^ SX't;372- 373 w Ä s fsrt,962' 
«*1. Van«..,.,. ^ ^ «-am,. Má,!/, ££ ^ 

Moyen'Á7pTo“,gu°e*F°"'"“ Floch •* Abonnanc. I<l44d 8 ( Í a, k 

^311219(^.,.) “"’""b IW: 2H) (mf!') í 
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Luuomyia (N.) antuntsi - A. Male genitalia. B. 
Female cibarium, C. Spermathecae. 

Male. Trinidad 
Female Trinidad 

Lutzomyia (N.)flaviscutellata - D. Spermathecae. E 
. Genital pump and genitalia, F. 

Female cibarium. 
Male: Leticia. Amazonas Comisaria. Colombia 

Female: Trinidad 

mMß 
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I^.V 2 (Rondônia, Brazil) Anken el al . ld68: 2M (hiiing man. Trinidad) 
Lewisclal , I97ü:2l5etseq. (parousrales) Fraihaetal.. Id7()h: 21.^ (mention) 
Marlins el al.. 1971: 417 (mention). Osornoelal.. 1972a: 3.1- .U (Colombian 
records). Shaw & l.ainson, 1972: 710 el seq (Para. Brazil, negative for Hag- 
diales). Shaw el al.. 1972: 720 (biting man. Para. Brazil) Llanos. 1973: 33(in 
part, ¿ only, redescr, liga.). Ward A Ready, 1973: 128 el scq.(egg.descr, fig) 
Lewis 1973a: 300 el seq. (mouthpart morphol . cibarium fig.). Lewis 1973b: 
3bb (hair sockets, figs.) Martins el al.. I97ba: 487 (Perú) Martinsel al.. I97bb: 
493 (Perú). Llanos et al.. 1976: 480 (Peru) Ramirez el al., 1976: 399 (Vene 
zuela). Ward, 1976:227etseq (larva.descr..fig .keyed) Lainsonetal., 1976b: 
57 (Mato Grosso. Brazil). Zimmerman el al., 1977: 575 (egg cf. io that of \lr 
philetor). 

Lutzomyia mmhicouensis: Baneito. 1962: 98 (listed) Theodor, 1965: 184 
(= aniuncsi). 

Psuhotiopygusuntunexi: Forattini. 1971a: I05(lisied) Forallini, 1973:390 
cl seq. (gen. review, figs . synonyms). 

Distribution: Colombia (Caqueta. Guajira, Vichada), Peru. Brazil. French 
Ciuiana, Venezuela. Trinidad. 

Material examined: Ctdombia. 1 3, 15 íí , Tres Fsqumas (Caqueta), light 
trap. 10 Nov. 1971, C.J.M. Brazil 2 Í9. Labtea (Amazonas), lighi trap, 10 
Oct. 1972. D.G.Y. 9 dó, 4 ?Î, Serrado Navio(Amapa), tree trunks. 21 Sept 
1972. D.G.Y & H. Fraiha. 1 ¿, 1 ? ,Rio AripuanáatHumboldt(MatoGrosso). 
tree trunks. 18-20 Aug 1974, D.G.Y & J Shaw. 2 99.27 km SE of Muraba 
(Para), light traps. 26-28 Sept. 1972. D.G.Y A H. Fraiha. I 9. Itiatubu(Paru). 
light trap, 4Oct. 1972. D.G.Y. A H. Fraiha. 3 dd, 7 99. Belem (Para), tree 
trunks A flight trap. 29 July-5 Aug. 1974. D.G.Y. Trinidad. 25+ dd. 30+ 
99 . various localities, to be treated in a future article. 

Discussion: Relatively common in and near Amazonia, /.. antunesi is rec 
ognized by the median cosite tuft of 30+ setae, absent in other Myssomvia males 
in Colombia and by the spermuthecae w ith the long common duct of the females 
As yet. there is no evidence incriminating this species in disease transmission, 
but as a man-biter it should not he ruled out as a potential vector. 

Llanos (1973) redescribed and figured the male and female of !.. antunesi. 
the latter sex. however, not representing that species but probably / vui/li Young 
and Porter. 

68. Lutzomyia (N. ) flaviscutellata (Mangabeira) 
(Fig. 55) 

Phlebotomus flaviscutellata Mangabeira, 1942a: 144 (d holotype. Aura. Be 
lem. Para. Brazil). Barretto. 1947: 201 (refs ). 

Phlebotomus apicalis Floch A Abonnenc, 1943: 25 (d, 9 . French Guiana). 
Barretto, 1946b: 534 (as synonym of flaviscutellata). 

Lutzomyia flaviscutellata: Barretto. 1962: 98 (listed) Fairchild A Theodor. 
1971: 153et seq (d. 9 redescr , figs.,refs ,disl ). Shaw A Lainson, 1972.709 
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ctNCM (ecology. Para. Ni ni) Sh^ et «I . 107.' TlSeiM^ (feeding hahtsl 
1 heiler & Downes. ID7.V :87 (mil infecied with Uvwac! virus. Para. Hra/il) 
Warxlctal , I«'» 174eiseq.(crdleciingdMai Ailkeneial . l*»75 ^8(aswctoi 
of Pncui virus). WarvlA Ready. 107V CHetseq (eggdes^r . hg >. I evus |07Sa 
'01 cl se^ (mouihparl morphoM lew.s|07.M> (Meisen (Uvonomv.d.si > 
Iikasingh, 107.5: 228 el sen (pop vlynainics. mfesievl with IsixhmuHui, Dm 
idad) Ward. |0> ci sen (immaluivs. descr . larval tig . keyed) llanos 
cial 1070 480 (Peru) Martins. 107(*b 40o (Peru) WarvI el al . 1077; 2M- 
.60 (hue transnuvsion ot I fishnutnut meummi ¡i»iii;<'nfn.\i.\ u< hamsiers) 

Pv\xA.>,/,y.vyM.x /i,m.v,afe//.uav Foraiimi. I07|a 105 (listed) Foiatum. 
,g7 ' 170 et sen Ig™ review, refs . tigs ) liomes. 1«»7.V 0 ct sen (review of 
disease relationships, ecology) Waixl. |077: 511 (adaptahilitv to hosts and 
hahits) 

WstribMin* Colomb,., (Ama/onas). h.-mUor /Vm «ni;./. Sunnom. Am»,/. 
Onion.,. Urntcnfhi. t'nmjo,/ 

Water,,,I cam, nr,I Colomb,,, 17 km W of I etica (Ama/onas), toreo 
tVvr,24July 107.(.n O V AR C WBra;,I 4^.1.( VV.27k..iSFotMaraha 
(Para), light traps, 2ft- 28 Sept 1072. DG V AH Fra.ha 2 VV. near Altai,lira 
(Para), light traps. I (Vt I072.DC.YAH Fra.ha I . Itiatuha (Para), light 
traps. 4 (Vt 10?:. D G V A H Fraiha 5 |(! y'i. Belem (Para), flight 
traps. .(() July-h Aug 1074. D G Y A, | ,(. R,0 Napo at l inioncwha 
(Napo). flight trap. 22 May 107ft. D G.Y A l Rogers InxuUt 2+ ,(,(.25 + 
,f,(. various Uvahties and dales 

Discmsum I ni;omy,„ fk,us, u,ell„,„ and its clivse allies. I olme.a .Ume.a 
(VargasA Dia/ Natera) and / a N.olo, Rum a distinct species complex Both 
adults and immatures differ from other Ws.omu,, spp as noted hy lewis 
( 1075a,h) and Waid (10» / kt;om\,o mornota Martins. Falcão and da Silva 
also may belong w uh them on the basis of the original description and figures, 
but l have ihm examined specimens of this species 

In ( olomhia, / rlouM uielloto is probably restricted to low land forests east 
ot the Andes, the resold of its presence in Valle IVpt (Barreto, loro)) hemg not 
that species but / olme. a bi. olor We collected specimens of both species neat 
l eticia and at l imoncocha. Fcuaxlor. thus lending adslitional support to the con 
tention that the taxa are distinct (Fairehild A Theodor, I07l;lewis. l07ob) 

l Hi;.im\i.i f1,i\,s.'utell,i,.i transmits l ei\hm.,ni.i meu.'.m.iom.,;onenx,x l.am 
son and Shaw to small forest mammals and xveasionally to man (Waid. I*/'") 
l at asiles retenable to this subspecies have been recovered fiom wild flies m 
Brad I damson A Shaw, PXsSt, IVmidad (Tikasmgh. I^'5), and Ycttcfuela 
(htano et al . ID' () This sand fly is also a vector of Pacui \irus. a disease of 
small mammals, in Brazil (Aitkcn i*t al . ID'y) 

Our know lege of the bionomics of riaviu uie/lai,, has been gained largely 
through the eflorts of Drs R l ait,son, J Shaw, and R Wiuxl. their papers being 
cued in the species bibliography The Disnex trap (Disnex. low» m,Hlitica 
lions of tt have been effective in cap.urmg large numbers of this and related 



species lhe slriking coloratwn of K'lh sexes (Fairchild & Thevxlor. |d7|) en 
ahles one to separate them from other / ut:om\ni species vuthout the aid of a 
microscope in areas in vshich / <i/we» «r bin>U>r dtvs iu*t also »K'cur 

I ui;om\iii (S I o/mei'iiFairchild & I herxlor 
(Fig 

l.uKomvio hin>lor Fairchild & VhexHlor. Id? I |S?(^ holot\|v. Mo 

jin£asuamp.( anal/ one; V .1 ruces Trail C'anal/one; alsoC'olomhianrecv>rdsi 
1 hristensen & Fairchild. Id7| (Darien Pix>\.. Panama! Chaniotis et al . 
|d?ia U4etseq (pop iKnamics,Panama! C'haniotisetal .Id'ih 4|Setseq 
(man hum): study!. Osorno et al . Id7:a; !4 V' (Colomhian ivcords! (,'hris 
tensen Id72a S8 (listed! Christensen et al . Id?:; 55 et seq rcollecting data. 
Panama!. Chaniotisetal . Id72: d5(testing sites! Christensen Ä Herrvr, |d? t 
57det seq (collectingdata! Chaniotis. |df4h 501 (keyed! I eccis. |d75h: 5n.t 

et sec* (taxonomy! Rutledge* Fl lenx.ood. I d75a; 75 (breeding site, open tinrst 
iVnirl Herrer* Christensen. Id7pa f 2(collectingdata. Panama! Ward. Id^o 
-58- 25d (larca keyed, cf to ¡.wutelUihi) 

Phlehoiomua >ipinili\ (not tipimlis of F'Kvh * Ahonnenc. |d45! Rodrigue/. 
Id.V! b (Fcuador! Rodrigue/. Id5b: 8(1 (Fcuador! Fairchild * Hertig. Id5d 
I-I» I-5 (in part, PanamacHily! Jcchnsccn A; Hertig, |dp|; ?fc5 et sei|. (nearing 
data! Thatcher, ldo8a 2d5 (hosts, Panama!. Hanson. Idn8 4o et sec) (larca, 
pupa, descr. tigs ! 

l.uizomvMrtiivistuiclUiui(not tlouscutcllontofMangaheira. 1042a! Barreto. 
Idod: 4M (Valle, Colombia! Teshelal . |d7|a: 155 (blocnl meals! Osornoet 
al . |d7:a: .54 (mention!. 

PsvchiHlop\)¡u\ olnifcm Forattini. Id75: 8det scej (gen reciecc, tigs . dis 
ease relationships, refs I 

Mstnbution: l osla Pirn. Ptiniinui. Colombio (Ama/onas. Antioquia. Boy 
aca. ( aqueta. C hoco, fiuajira. Magdalena, Norte de Santander. Santander. To 
lima. Valle!. Houotlor. 

MatfrialtuimincJ; ( olombio. 5 , l7kmWofl eticiayAmazonas!.forest 
tVncr. 24 July Id75. D C. V & R.C.W. 8(1 Sá. 22 VV . Rio Anón (Antioquia!, 
light * flight traps, biting man. Mac - June Id7(l. C H P 17 ,s\5. b Vy'. same 
data but light traps, tree buttress. Sept IdTO. d.G \ I vf. Ties Fsqumas (Ca 
queta!. light trap. 10 Nov. Id7l, C.J.M. 25 <5<S, 102 y'”»’. Curiche (Choco!, 
light. Shannon & Malaise traps, biting man. April- IVc Ido?. O G Y 2 Y Y. 
same locality, oil trap baited ccith 5e<oin /mcii. 25 April I dp?. D.G > 2 <f<5. 
Ib YÍ . Alto Curiche (Chivó!, light & Malaise traps, biting man. July-Dec. 

Idb .D.G.Y21 <5(5.42 YY , Teresita (Chivo!, light. Shannon, oil, Ä Malaise 
traps, sweeping, biting man. Match-Dec |db7, D G \ I <5.4 YY. Sautata 
(Chivo!. Malaise trap, tixv buttress, Oct.-Nov |db7, D.G.Y 8 <55. 2 YY. 
Anchicaya Dam (Valle!, light & flight traps, tive trunks, d- || Aug Id75. 
D(i> & R C W CostoKuo 2 55. I Y. N of Manna (.Majuela! forest floor 
on dead leaves, 15 Feb IdbO, W. Hanson. I Y. Türriabla (Cartago) on horse. 
2 Mac |dM. R Rosaba I baoulor 2 <55. Rio Napo at I imoncivha (Ñapo!, 
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Hgure 56 

Luzomyia (N.)olmtea bicolor - A. Male head. B. Male flagellomere II. C. Female 
head, D. Female flagellomere II, E. Female ciharium. F. Male genitalia, G. Genital pump 
and filaments. H. Spermathecae. 1. Female wing, J. Male wing, K. Female wing 

Male: Curiche, Chocó Dept., Colombia 
Female: Same locality as t.isle 

'■ft 
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I.Bht traD 23-24 May 1976, D.G.Y. & T Rogers. Panamá. 8 $$ (holotype 
and 7 paratypes), 25 99 para.ypes, specific data given by Fa.rch.ld & Theodor 

( ^Discussion-. Females of olmeca bicolor, like those of L. flaviscutellata, are 
not strongly anthropophilic. At Curiche, we captured only 9 99 on human bait 
from April to Dec.. 1967 (141 man hours). We obtained stmt^results at iMo 

Curiche where a total of 8 9 9 were taken on man from 24 June to 1 Nov % 
(76 man hours). Only 1 female was collected on man at Teres.ta from 9 April to 

16 Dec 1967 (125 man hours). . , 
Christensen et al. ( 1972) studied the bionomics of this subspecies at Sasar , 

San Bias Territory. Panama. It was the most common sand fly on the forest floor 
and in rodent-baited Disney traps. Leishmania mexicana or close ally was re¬ 
covered from numerous mammals there ( Herrer et al.. 1971 ) but was not detected 

in olmeca bicolor or other sand flies (Christensen et al., 1972). 

70. Lutzomxia (N.)trapidoi (Fairchild & Hertig) 
(Fig. 57) 

PkU^omu, irapidoi Fairchild 4 Hcriig. 1952: 524 (d holcypc. 9 . Almi- 

ran»«* Rocas del Toro Prov., Panamá). 
Lutzomxia trapidov. Barretto. 1962:98 (listed). Tesh et al., 1971 a: 152 et seq. 

(blood meals). Tesh et al., 1971 b: 491 et seq. (virus transmission studies). Chan- 

iotiset al.. 1971a: 344etseq. (pop. dynamics, Panama)^ Chan.otts et al - 

415 et seq. (man biting study). Christensen et al.. 1971: 1 (PJ¡°r'C 
Christensen & Fairchild, 1971: 301 (Darien Prov., Panama). Osorno et al., 

?972a 35-36 (Colombian records). Tesh et al., 1972: ^ ^ 
iotisetal 1972:91 etseq. (resting sites). Christensen, 1972a. 88 (listed) .Chri. 
tensen et al 1972’ 55 et seq. (collecting data. Panama). Christensen & Herren 

1973- 579 ei seq. (collecting data, positive for trypanosomatids). Chanl°t,s ft 
Correa 1974:115 (collecting data). Chaniotis, 1974a:73etseq.(sugarfeeding). 

Chan ¡Otis'! ,947b: 50, (keyed). Teshet a,.. ,974: 258 eq seq. 
studies). Chaniotis et al., 1974: 369 (dispersal study). Lew. et al. 1975a. 5 
e, seq. (mouthpart morphol.). Chaniotis, 1975: 183 et seq. (rearing data). Ru¬ 
tledge & Ellenwood, 1975a: 71 et seq. (breeding habitat, open forest floor, 

ama) 1975b- 78 et seq. (ecology, breeding sites), 1976c: 83 (eco ogy, ,ng 
sites)' ChriMensen* Herrer, 1976:299et seq. (*shos.ofEndhirypfln«mF Her- 

rer & Christensen, 1976a: 57 (collecting data), 1976b: 62 et seq. (collecting 
data) Herrer et al„ 1976: 70 (mention). Miles et al., 1976: 532 (mating aggre¬ 
gation). Zimmerman et al.. 1977: 574et seq. (egg, descr., figs.). 

Psychodopygus trapidoi: Forattini. 1971a: 105 (listed). Foratt.ni, 1973^123 

et seq (gen review, refs., figs.). Gomes, 1975: 9 et seq. (gen. review, dtst.. 

Honduras Costa Rica, Panama, Colombia (Antioquia, Boy- 

acá. Chocó, Tolima, Valle), Ecuador. 
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‘¿'¿TTM‘"c ^ H M‘*,c "«Kollomcn- II. C. Fem-lc hcml. I) 
cnule flujidlomcrr II, I hcmalccibunumandpharviu. F. Malegcniiulm (i (¡omul 

pump and hlamcnts, H Spermatheeac. I Female wing. J Male wing. K Female e.hm 
mm 

Male Curiehe, Chivo Dept . Colombia 
Female: Same livality as male 
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Matfrnil tuiminnl: l'i>h>mbiii .<5 , 4 VV. Km Anon h^hi 

traps. May WO. C.H.P. 4 VV. same ilata hut Sopi 1^70. D.Ci Y 74 120 

VV. t'urk ho (C'Ihko). light. Shannon A Malaise traps, tive trunks, hiting man. 

May Dee. 1%7, D.G. V 5 ft.t S'V, Altot'uriehe(i'hos'o), light. Shannon 

traps, biting man. tree trunks. June-Dee. I%7,DG.Y. I2M.M YV.Tetvsita 

(t hivo), light. Malaise & Shannon traps, tree trunks, biting man. Mareh Dee. 

1^7. D.G.Y. ' iW. Rio Atrato at Sautata ti'hiHo), Malaise trap, Jan l'KiH. 

D.G.Y. I it. 8 VV. Anehieaya Dam tValle), light flight traps, tree trunks. 

11 Aug I1)?.), D.G.Y. & R (’ W Í2 stit. tu VV, 2.' km 1' oí Huenaventura 

(Valle), light & flight traps, tree trunks. 11-12 Aug W.J, D.G.Y. »V R.C.W 

( 'a io Ru a 4 V V, Moravia. Chimpo (Cartago). Shannon trap. 4 Mareh I ‘Km. 

K /eledon kcuaticr. 84 iCt, .i.J VV. 17 km li ot Santo Domingo de los t'o- 

lorados(l»iehineha). light & flight traps, tree trunks. May Wb, D.G.Y.. T. Rog 

ers.&G. bairehild Honduras .' V V, Tela. Laneetilla Valley, light trap, 24 Feb. 

1*154, W. Mils Panama. I it (holotype no '2*11), type Ukality. 1*1 June 1*151. 

A Quinones & R Hartmann. I V (allotype no. 2474). l inea Ñieveeita, Almi¬ 

rante (Hivas del Toro), «ree buttress, 21 June WO. R Hartmann. 100+ iCt. 

100+ VV. various loealities. most ot whieh \sere listed bv Tairehild and Hertig 
(1*152). 

Discussion: Speemiens ot / tra/udoi trom Valle Dept., Colombia and Pi 

ehineha Pros., I euador are darker than those trom other Uvalities, the heads 

and mesonota of both sexes being moderately mtuseated Strueturally, however, 

they agree with the holotype and nllmype of irapidoi. 

I hase cited only recent references to this species, Forattim (I*l7.t) having 

reviewed the important (tapers published prior to 1*171. 

All unche trom April to Dec , I‘ib7, we secured 52 VV oïtrapidoi in routine 

human bait collections This represents I 4'v of the total catch of 15 lut:, >m\ta 

spp ( '7b' VV. 141 manhours). At Tetvsita less than I'« of the biting sand flies 

captuied during an eight month period tepresented this s|teeies. We did not at 

tempt, however, to collect sand flies m the Idlest canopy w here trapidoi is likely 

to he more abundant (Fairchild & Hertig. 1*152; Chaniotiaet al.. I*l7lb) 

During the day. irapidoi adults test commonly on the forest floor, less fie 

quently on living plants or on tree trunks (Chamotis et al.. 1*172) Die larvae 

live on the open forest floor (Rutledge & Filien wood, WSa. b. c). where they 
tend to be surface feeders (Hanson. I*lb8). 

Flagellates, believed to be leishmanial pmmastigotes. were recovered trom 

wild caught tntpUioi females in Panama (Johnson et al.. I*lb2; McConnell. 

I'KG) 1’his species may also play an important role in the epidemiology of cer¬ 

tain arboviruses in that country. Tosh et al ( 1*174) having isolated a number of 

strains trom males and females There is presumptive evidence (hat vertical (Iran 

so variai) transmission of some viruses occurs in / trapidoi and / vlcphdctor 
(Tesh& Chamotis, 1175) 
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71. Lutzomvia (N. ) umbraiiUs Ward ¿k Fruiha 
(Fig. 58) 

Lutzomyia umbratiUs Ward & Fraiha, I')??: 314 ( Ÿ holotypc, Monte Dour 

ado. Rio Jari. Pará. Brazil). 

Phlebotomus intermédio (not intermedio of Lutz & Neiva, 1^12): Floch & 

Abonnent. I 1 a: 2 ( <î, doser., tigs. ). Roth & Abonnent. 1942a: •) ( 9, destr.. 
tigs). 

Phlebotomusonduzei (no< onduzei of Rozeboom. 1442): FUkH & Abonnent, 

|944d: 11 (cî, 9. taxonomy, figs ). Floch & Abonnent, I44.V: 4(9, keyed, 

tigs.). Floth& Abonnent. 1947a: 18(d, keyed), Fairchild A Flertig. 1452: 523 

ct seq. (tf. to ylephiletor & trapidoi). Roth & Abonnent. 1452: 37. 43 ( d. 

9, keyed), 121 (d, 9,redestr. tigs ). Fanvlnld A Hertig. 1454: 121 (dist . in 

part). Forattini, 19W): 476 (Amapá, Brazil) WijcrsA Linger, 1466: 501 et seq 

(Surinam, as probable vector of Leishmonia). 

Lutzomyia onduzei (not onduzei of Rozebwm, 1442): Martins et al . I4<i3: 

334 (Roraima. Brazil). Martins el al., 1465 (Rondônia A other Brazilian local 

ities). Almeida. 1970a: 2 et seq. (anomalous d. tigs ). 1970b: I et seq (d. 

9, redestr., tigs ), Christensen, 1472a: 88 (listed. Panama) Osorno et al . 

1972a: 76(Colombian retords). Llanos. 1473, 33 ( d, 9, redestr.. tigs,. Peru) 

Lewis, 1475a: 501 et seq. (mouthpart morphol ). Llanos et al . 1975b: 664 

(Peni). Martins et al., 1476a: 487 (Perú). Lainson el al., 1976a: I7l-I72(as 

vector of Leishmonia in northern Brazil). Lainson et al., 1476b: 57 (Mato 

Grosso. Brazil). Ward. 1977: 228 el seq. (larva destr.. tig . keyed). 

Lutzomyia sp. no. 260.31 Ward ct al.. 1973: 178 (collecting data. Para, 

Brazil). Ward A Killick-Kcndrick, 1974: 216, 2l9(Pará. Brazil). 

Psychodopygus anduzei: Forattini, 1973: 388 et seq (in part. gen. review, 
figs., refs.). 

Distribution: Colombia (Amazonas. ?Boyaeá, .’Caqueta). Peru, Brazil, Sur 
inam, French Guiana. 

Material examined: Colombia. 6 dd. I 9.17 km W of Leticia (Amazonas), 

tree trunks. 24-26 July 1973, D.G.Y. A R.C.W Brazil 15 dd. 10 99. Serra 

do Navio (Amapa). tree trunks. 21 Sept. 1472. D.G.Y A FL Fraiha. I d. Rio 

Aripuanã at Fiumboldt (Mato Grosso), tree trunk. 16 Aug 1474, D.G.Y. A J 

Shaw. 1 9,27 km SE of Marabá (Para), light trap. 26-28 Sept 1972. D.G.Y 

AFL Fraiha. I d. near Altamira (Pará), tree trunk. I Oct 1972. D.G.Y. 

Discussion: Lutzomyia umbratilis, confused with / onduzei (Rozeboom) for 

many years, differs from it by the darker mesonotum. by the striated sperm ducts 

(smooth walled in onduzei), by the relative lengths of palpal segments 2 and 5. 

and by other features discussed by Ward A Fraiha ( 1477). The male of onduzei 
has not been described. 

Fairchild A Flertig (1959) reported the presence of /.. onduzei in Costs Rita 

and Panamá. I have not examined Costa Rican specimens, but 3 99 from Al 

mirante (Bocas del Toro Prov., 14-21 June 1950. R Hartmann) seem to be 

tonspetifit with L anduzei (Rozeboom) The fifth palpal segment is shorter 

( 
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Fiuuke 58 

iMtiomyia (NJ umbratilis - A Male head. B. Female head. C. Female cibarium. 
Female wing. E. Male genitalia including genital pump. F. Tip of genital hlament, 

Spermathecae. 

Male: Leticia. Amazonas Comisaria. Colombia 

Female: Pará Slate, Brazil 
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than the third, most of the insect is pale, and the sponnathecac and ducts are 
similar to those of L. anduzei Ro/cbvvmi except for some transxcrsc stnations 
on the individual ducts.

There is no doubt that the specimens from near Lcticia. C olombia. are con- 
specitic with L umbmulis as described by FKvh & .\bonnenc tld44. N.s;. as 
anJu-vi) and bv Ward & Fraiha ild77) 1 am assuminj:. perhaps incorrectly, 
that the records of unJuza by Osorno et al 11 ^72al from Boyaca and Caqueta 
Departments represent L. umhnifilis. not aiultiZi i Ro/cKnxm.

Lainson et al. tW7M found promastieotes in 4 out ol 5.S umhraiilis tcmalcs 
examined in northern Brazil. These subsequently proved to K-long in the gemus 
Uishrmmia and may be identical to the type discussed by W ijers Linger 11 
in Surinam (Lainson et al.. op. cit.L

7"* Luizon yiii ( V. > vU'P^Ueior (Fairchild & Hertig)
(Fig. 541

PhU hoiomus yUphiletor Fairehild & Hertig. 1452: 518 (o holoty pe. Almi- 
rante. BivasdelToro Prov.. Panama, v". Cacique. Colon Pivn.. Panama). Lewis 
& Gamham. 1454; 82 (Belize) Fairehild & Hertig. 1454: 122 (dist.) Forattini. 
1960 474(not v/cp^ii/efor Fairehild & Hertig. 1452) Hanson. 14M; .^-Oet seq. 
(larvae on foivst tkxu). Johnson & Hertig. 1461: -65 (rearing data). Hanson. 
1468; 45 (larva, pupa. tigs ).

Luizonnu, vU-phiUtor (or \UphiU trix): Barretto. 1462; 48 (listed). Barreto. 
1464 468 (Valle. Colombia). Williams. 1470; ,L^2 et seq. (summary ot col­
lecting data. Belize). Tesh et al.. 1471a; 152 et seq. (bKxxi meals). Chaniotiset 
al 1471a- '44 et seq (px>p dvnamics. Panama). Chaniotis et al.. 1471b. 41. 
eq *seq. (man-biting study). Osorno et al.. 1472a; .'6 (listed). Tesh et al. 1472; 
88 et seq. (bUxxl meals). Chaniotis et al.. 1472:41 et seq. (resting sites) C hris- 
tensen. 1472a; 88 (listed). Christensen et al.. 1472; 55 et seq. (collecting data). 
Zcledon & Alfaiv. 147.': 416 (naturally infected with /.. i.v/imumu. Costa Rica). 
Christensen & Herrer. 147.'; 574 et seq. (collecting data. Panama) Chaniotis. 
1974a 7 'et seq. (sugar feeding tests), Chaniotis& Correa. 1474; 115 (collecting 
data) Chaniotis. 1474b; .SOI (keyed). Tesh et al.. 1474; 258 et seq. (summary 
of virus studies). Chaniotis et al.. 1474; .'72 et seq. (dispersal study). Lewis. 
147Sa SOI et seq. (mouthpart morphoL). Lewis. 1475b: .'66 (hair sivkets. 
figs ). Tesh & Chaniotis. 1475: 125 et seq. (virus transmission studies). Herrer 
& Christensen. 1476a: 62 (collectingdata). 1476b: 57 (collectingdata). W illiams. 
1476a; 604 (in caves. Belize). Zimmerman et al.. 1477; 574 et seq. (cgg. deser .

*'^Pvu-/.odoPveu.v xlcphiU tor. Forattini. 1971a; 106 (listed). Foraltim. 147.'; 
12.' et seq. (gen. review, refs., figs.). Gomes. 1475: 4 et seq. (gen. review.

''Dltrihutum. Mexico. Gu<,u nujlo. Brlize. Honduras. Sioaragua. Costa Ru a. 
Panama. Colombia (Choed. Valle).
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Figure 59 

iMtzomyia (N.)ylephileuir — A. Male head. B Male flagcllomcrc 11. C. Female head. 
D. Female flagellomere II, E. Female cibahum and pharynx. F. Male genitalia, G. Sper- 
mathccaeoffemalcfmmCostaRica.H. Female wing. I. Malcwing.J. Female cibariunv 

Male: Almirante. Bocas del Toro Prov., Panama 
Female: Panama Canal Zone (except Fig 59G) 
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Muttrial euMtineii; Colombio. 17 99. Curiche (Chocó), Shannon & Malaise 
traps, biting man. tree trunks. 26 June-25 Nov |«)76, D.O.Y. Mexica I 9. 
Palenque (Chiapas), tree buttress. I April 1951, G. Fairchild & R Hartmann 
2 99. Teapa ( Tabasco), light traps. 19 Aug & 10 Sept. 1953. Guatemala. 8 
99. Montana del Mico, Rio Blanco, human bait, no data (but probably March 
1956), J. Bosheit. Honduras. 19 99. Tela. I ancctilla Valley, human bait, 
March-April, 1954, W Mils. Nitaraf¡ua. ! , I 9, Villa Somo/a. 15 June 

1953. Costa Rita. 2 99. Esquinas (Puntarenas), tree buttresses. 28 Nov. 1949. 
H. Trapido. Panama I <J (holotype no. 2448), type locality, tree buttress. 17 
June 1950. R Hartmann. I 9 (allotype no 1609). Cacique (Colon), tree but 
tress. 17 Sept 1949. R. Hartmann. 12 ââ. Il 99. Almirante (Btxas del Toro), 
tree buttresses. 12 Aug. 1951, A. Quinones.. 

Discussion : Where collected in Colombia, this species appears to be less com¬ 
mon than its close ally, /.. trapidoi Adults and immatures are very similar in 
structure. Fairchild & Hertig ( 1952) pointing out differences between the adults. 
Hanson ( 1968) distinguishing the immatures. 

Most ot the intormation on the bionomics of /., xltphiletor has been acquired 

by investigators working in Panama Tesh et al (1971 a) noted l hat adult females 
have a bread host range, their blood meals reacting mainly with 7 mammalian 
order-specific antisera, the percentages of each varying w ith Uvality and season. 
Human bait collections during a one-year period revealed that most xltphiletor 
females bite in the forest canopy (Chaniotiset al.. 1971b). Adults tend to rest 
on tree trunks (Chaniotis el al.. 1972). 

Leishmanial premastigotes were recovered from wild females in Panama 
(McConnell. 1963) and Costa Rica (Zeledon & Alfaro, 1973). Adults have been 
found naturally infected with certain arboviruses in Panama (Tesh ct al., 1974), 
some of w hich may be transovarially transmitted 

73. l.utzomyia (N. ) xuilli Young & Porter 
(Fig. 60) 

Lutzomyia xuilli Young & Porter. 1972: 524 (¢( holotype. 9. Rio Anori, An- 
tioquiaDept..Colombia). Osomoctal., 1972a: 79(listed). Ward& Ready, 1975: 
128 el seq. (egg dcscr.. fig ). Lewis. 1975a: 501 (mouthpart morphol., fig., 
Colombia & Brazil). Llanos et al., 1975b: 671 (listed. Peni). Martins et al . 
1976a: 488 (Peni), l.ainson cl al., 1976b: 55 (infected with epimastigote flag¬ 
ellates. Mato Grosso. Brazil). Zimmerman et al., 1977: 575 (egg cf. to (hat of 
xltphiletor). Frnhae; al., 1978 (collecting data. Brazil). 

'l.utzomyia intermedia: Qsomo et al.. 1972a: 34 (not intermedia Lutz & 
Neiva, 1912). 

Lutzomyia sp. near intermedia Shaw ct al., 1972: 720 (biting man. Para, 
Brazil). 

Lutzomyia¡’.fttunesi: Llanos, 1973:33 (in part, 9 not antunesiCoutinho, figs , 
redescr.). 

Psxchodopxyus xuilli: Gomes, 1975: 9 (listed). 
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iMtzimtyia (N) \uilh — A Male head, H Male llaiidloiiKre II, C l-emale heael, D. 
t eníale llatiellomeiv II. I; Female cihariumand pharynx. F. Differenl view s of paraniere. 
tï Male genitalia, H Tip of genital Alwnent. I S|vrmaihevae. J Female wing. K Male 
n mg, l Female cihanum (ail tigutvs from Yrning A IVner, 1072V 

Male Rio Anon, An(ioi)Uia IViM . Colombia 
Female Same locality as male 
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Distribution: Colombio (Antioquia, Caqueta. Meta). Ecuador, Peru, Brazil. 
Surinam. 

Material examined: Colombia I <J (holotypc no. 163). type locality, light 
trap. 14 May I^7(), CH P 1 i (allotype no. 168). same data but 23 May 1970, 

224 .244 99 (including paratypes), same locality. May & Sept. 1970. C HP 
& n.Ci.Y. 2 99. Tres Esquinas (Caqueta), light trap. 10 Nov. 1971. C.H.M 
BrazU. 5 99 . Belem (Para), biting man. 28 Oct 1970. J. Shaw et al. Ecuador. 

3d<i. IS 99.RioNapoa( Limoncocha(Napo). light & flight traps, !9-2)Ma\ 
1976. D.G.Y.&T. Rogers. 7 

Discussion: In addition to these specimens. I examined a female (1NPES no 
269) from San Martin (Meta). Colombia, reported as /.. intermedia by Morales 
el al. ( 1969a) andGsornoet al. ( 1972a). The specimen is definitely not conspe- 
citic with intermedia Lutz & Neiva. but appears to be L. yuilli. although the 
sperm ducts are nearly invisible due to mounting. 

iutzomyia sp. de Souvenir of Floch & Abonnenc. I944d (= Psxchodopyyus 
(Trichophoromyia) sp. of Forattini. 1973] is uncomfortably close to L. yuilli and 
may be conspecifte w ith it. but I have not examined females from French Guiana 
or Amapá Territory. Brazil. 1 he male of sp de Souvenir remains unknown. 

Dr. Donald M. Minier informed me (in lilt.) that he has collected /.. yuilli in 
Surinam. 

SUBGENUS PSYCHODOPYGUS MaNGABEIRA. 1941 

Some of the most notorious man-biters among the Lutzomyia sand (lies be¬ 
long in this subgenus, a well defined group of about 25 taxa which is sometimes 
treated as a genus (Forattini. 1971a. 1973). Members of Psu h.xiopxyus range 
from Mexico to southern Brazil and are commonly observed in forests attacking 
man Several species have been incriminated as vectors of dermal leishmaniasis 
aused by Leishmania hraziliensis (Lainson et al., 1973). 

Many of the species were described originally from a single sex from a single 
locality (nondimensional species), and this, along with the difficulty of identi¬ 
fying females alone, has led to numerous errors in the taxonomic and medical 
literature. Some corrections and name changes, discussed in more detail under 
the species, arc summarized as follows. 

Lutzomyia tintinnabula Christensen and Fairchild is a |unior synonym of / 
ayrozai (Barrctto and Coutinho) (NEWSYNONYM!. Lutzomyia pessoana (Bar 
retto) from southern Brazil is a junior synonym of /.. carrerai (Barreno), de¬ 
scribed from Meta Dept., Colombia. Lutzomyia pessoana of various authors, 
treated as Phlebotomus paraensis by Fairchild and Fertig ( 1951 a), differs sub- 
specifically from /.. carrerai and is given a new name. L. carrerai thula n. ssp. 
The female of L c. carrerai <\EW STATUS) or possibly that of /. fairchildi 
Barreno was incorrectly described as L davisi by Root ( 1934). Martins ct al 
(1973b) and Llanos ( 1973) correctly associated the sexes of /.. davisi Forat- 
tini sdescriptions ( I960. !973)of the female of L.paraensis (Costa Lima) rep 
resent not that species but L. davisi. 
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uLmZ'iU 'TT |M“'* ’ ^ Iftiiihild nd Hcnis) 
, T / ■m'™ IVÍculeof/ » „J 

ra Udcscrihetlas/ ./.mv/(noi RW|, l»i.U).b> Fora(tini(l%() |g?M 
> l> ihc nominate Nubspeeies ixeurs in Colombia, where it vsas misidentitied 

><•>/ fhinirnsis by Osorno et al ( hiTJai 

lhe other records of porarnsh in Colombia (Barreto. 1%*» represent not 
ha. spee.es but / «irrer,i, ,hulu and/or / um,.mi Antunes ( |gt7) reported 

<lu presence ot / Wmmmymr/,v (l ut/ and Neiva) in Meta DepartmenrCol 
ombu hat this record is based on females alone, and I consider it to be doubtful 
heheeinj; that .he spes-.mens represented another species in the series ‘ 
vrntnx probably l. fairtigi Martins V 

On the basis of male genitalia, the Psn-h^gu, species are divided into 
senes blowing 1 heodor (1^65) and Lewis e. al. ( 1*78) This arrangement 

nurT ' ,‘h,,hKlal' ' - USdUl neWr,hdtfss for discussion and identification 
P post s^ I he short hlth palpal segment and imbricated spermathecae K-th 
apomorphic features, are characteristic of all the spedeT’s.ud 
u s on feeding hab.is indicate that most, if no. all. females feed on mammals 

he male genitalia may he simple (series unhuri) or vers complex (series w„., 
miveniris and ptinumensis). ' 

Cot’.nhm "1' 14 SPtVÍCS a,Ul SUbsfHvics in ,he subgenus are know „ to occur in 

Kevs to Species 
Mules 

Series squamiventris 

I Paramere as shown. with dense apical patch of 30+ long erect setae and 
with a slender upwardly directed process a. apex chuguxi (Fig b I ) 

Paramere raherwise. without dense patch of dorsal setae but with a group 

ot.x-.o setae near base of subterminal dorsal arm s 

: Mam lobe- of paramere slender and upturned apically. with a group of 
about IS long setae near base of dorsal arm. bemoM (Fig M) 

Mam lobe of paramere broad, not upturned apicallv. with about ^ 
short stout setae near base of dorsal arm .lFií¡ 

Scries tinhuri 

The male of / Nspinosa. the sole representative of this series in 
Colombia, differs from other Psu tuHtopvgHs males by having only 
- spines on the style, both of w hich are terminal. 
Series /hwumensis 

I Style w ith 5 (rarely b) strong spines Paramere as 
figured. ...... 
. tliivisi (F:g 67) 

Style with 3 strong spines and I small bristle Paramere otherwise : 
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2 Parament simple, slender distally, without arms or other 
extensions. guvanensis (Fig. h8> 

Páramete complex, with ventral and/or dorsal arm. 3 

3 Paramea* with recurved apical setae on main lobe and ventral arm; dorsal 
arm present. Aedeagus long and slender, a'aching to ends of longest 
recurved setae on main lobe of paramere. recurva (Fig 71 ) 

Paramere otherwise, without dorsal arm or recurved setae Aedeagus 
rather short and stout . 4 

4. Main lobe of paramere w ith 2 tufts of blade-like setae; ventral arm w ith 2 
enlarged setae, one terminal and one subterminal punamensis (Fig 70) 

Main lobe of paramere with I group of setae, blade-like or not; ventral 
arm with smaller, more numerous setae. 5 

5 Paramere as shown, ventral arm inserted near base of main lobe 

. hirsuta hirsute. (Fig. 67) 

Paramere otherwise, ventral arm shorter, inserted at or near apex of main 
lobe. 6 

6. Mesonotum and pleura pale . carrerai carrerai (Fig. 65) 

carrerai ihula (Fig 66) 

Mesonotum partly or entirely pigmented, contrasting with pale pleura* . 7 

7. Paramere with a short ventral arm (length subequal to width of coxite); 
apical setae (20+) shorter, not blade-like Mesonotum. katepisternum, 
procoxae, and mesocoxae pigmented. ayrozai (Fig 64) 

Paramere with a longer ventral arm. its length detinitely greater than 
w idth of coxite; apical setae (less than 20) blade like and long Only 
mesonotum pigmented. nocricola (Fig.69) 

Females 
1. Common sperm duct completely smooth-walled, not rugose** 
. hernalei 

cha ¡¡asi 
fairtigi (Fig 62) 

Common sperm duct rugose in part and/or with transverse striations. 2 

2. Cibarium with small subequal vertical teeth in 1-3 transverse rows, 
without longitudinal rows. recurva (Fig. 71) 

•The katepisternum of /.. avn>;ai is faintly pigmented, but the test of the pleura is de 
cidedly paler than the mesonotum 

**I am not able to separate these females without associated males The female /, her ¬ 
nalei. presently unknown, probably resembles the other 2 species, all of which belong 
in the series sqoamiventris 
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C'ibarium with vertical teeth of varying size, those in the middle enlarged 
and forming 2 or more longitudinal rows, irregular or not. 3 

3. Spermatheca shorter than individual duct .4 

Spermatheca longer than individual duct. 5 

4. Common sperm duct with complete transverse striations 

. guyanensis (Fig. 68) 

C ommon sperm duct with incomplete transverse striations appearing as 
short, thick lines. sp of Tres Esquinas (Fig. 61) 

5. Mesonotum and pleura pale . ¿ 

Mesonotum partly or entirely pigmented, contrasting with pale pleura 7 

6. Labrum shorter than 0.30 mm or shorter than combined length of scape 
and flagellomere I.. carrerai carrerai (Fig. 65) 

Labrum longer than 0.30 mm or greater than combined length of scape 
and flagellomere I. carrerai ihula (Fig. 66) 

7. Cibarium with short inwardly directed horizontal teeth. Katepisternum. 
procoxae, and mesocoxae pigmented. ayrotai (Fig. 64) 

Cibarium with longer erect horizontal teeth Katepisternum. procoxae, 
and mesocoxae pale . g 

8. Common sperm duct completely smooth-walled below rugose 
portion . 0 

Common sperm duct with transverse striations or dot-like thickenings 
below rugose portion . 10 

9. Terminal annulation of spermatheca asymmetrical. Mesoscutellum 

pigmented.panamensis (Fig. 70) 

Terminal annulation of spermatheca symmetrical. Mesoscutellum 

P**.nocticola (Fig. 69) 

10. Common sperm duct with complete or nearly complete transverse 
striations. Stem of genital fork broad, blade-like ... bispinosa (Fig. 63) 

Common sperm duct heavily rugose below junction of individual ducts; 
rest of duct with dot-like thickenings, not transversely striated. Stem of 
genital fork more slender, subacute at tip. 11 

11. Individual sperm duct less than half the length of spermatheca; rugose 
section of common duct swollen near junction of individual ducts 

.hirsuta hirsuta (Fig. 67) 

Individual sperm duct over half the length of spermatheca; rugose 
section of commor duct not swollen, more or less equal in width 

throughout. davisi (Fig. 67) 

169 

4 



Series squamiventris 

74. Luizomyia (P.) bernalri (Ost)rno. Morales & Osorno) 
(Fig. 61) 

Phlebotomus bernalei Osorno. Morales. & Osorno. 1%7: 30 (6 holotype, 
Araracuara. Caqueta. Colombia). 

Luizomyia bernalei: Martins et al.. mS: 22 (mentioi). Osorno et al 
l‘)72a: 43 (listed). 

Psychodopygus bernalei: Forattini. 1971 a: 104 (listed). Forattini. 1973: 392 
el seq (review, keyed, fig ). 

Distribution: Colombia (Caqueta). 

Material examined: â holotype (INPES no. 129), type locality. 
Discussion: This species, identified by the characters in the key, is known 

from only two males, the holotype which I briefly examined at INPES. Bogota, 
and a paratype from the type locality. Both were captured in a tree hole. 

73. Luizomyia <P) chagasi (Costa Lima) 
(Fig. 61) 

Phlebotomus chagasi Costa Lima. 1941: 6 et seq. (9 holoty pe. Rio Negro. 
Amazonas, Brazil). 

Phlebotomus unisetosus Managabeira, 1941a: 238 (d, Piratuba. Abaeté. 
Pará. Brazil). Barreno. 1951: 225 (dist ). Osorno et al.. 1967: 29 (Caqueta. 
Colombia). 

Luizomyia unisetosa: Barretto. 1962. 94 (listed). Theodor, 1965: 188 (d 
fig). Barretto. 1966: 141 (keyed). Martinset al.. 1968: 1 etsq. (as synonym of 
chagasi). Llanos, 1973: 31(0,9. redescr. figs.. Perú). 

Luizomyia chagasi: Barretto, 1962: 94 (listed). Theodor. 1965: 188 (listed). 
Martins et al., 1968: I et seq. ( 9, redescr., figs., refs.). 

Psychodopygus unisetosus: Forattini, 1971a: 104- 105 (listed.) 
Psychodopygus chagasi: Forattini. 1973: 392 et seq. (review, keyed). Fraiha 

et al., 1974: 89(0, figs., biting man). 
Distribution: Colombia (Caqueta). 

Material examined: Colombia. 4 dd, Tres Esquinas (Caqueta), light trap, 
10 Nov. 1971, C.J.M. Brazil. 1 9, km 13 Macajai-Caracarai (Roraima), hu¬ 
man bait. 16 July 1973, H. Fraiha. 

Discussion: This man-biting species, precinctive in the Amazon Basin, is 
easily recognized in the male, but I am unable to separate the females from 
those of L.fairtigi, L. squamiventris. and related species in the serie squami¬ 
ventris. 

76. Luizomyia (P) fairtigi Martins 
(Fig. 62) 

Luizomyia fainigi Martins. 1970: 279 [d holotype. Villavicencio. Meta 
Dept . Colombia). Martins* Morales. 1972: 366(listed). 
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Figi'rí 61 

Lutzomyia (P.) bernatei — A Male genitalia (after Osorno el al., I%7) 

Male: Araraeuara. Caqueta Intendencia, Colombia 

Lutzomyia (P) chagasi — B. Male genitalia. 

Male: Tres Esquinas. Caquetá Intendencia. Colombia 

Lutzomyia sp. of Tres Esquinas, female - C. Cibarium. D. Head. E. Klagellomere I 
F. wing. O. Spermathecae 
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Phlt’bolomus squamiventris: Fairchild & Hcrtig, 1951a: 414 ( ó, 9, re- 
descr. figs . not squamiventris of lut/ & Nciva, 1912). 

Psychodopyxus fairtigi: Fraiha et al , 1971: 495-496 (cf. to wellt ornei). 
Forattini, 1971b: 152- 154 (MatoGrosso, Brazil) Forattini, 1973: 392 et seq. 

(dist.. figs., keyed). 

Distribution: Colombia (Mela, Caqueta), 'Brazil (MatoGrosso). 
Materia!examined: Colombia. ¿ holotype, 9 allotype. 6 99 paratypes, Vil- 

lavicencia (Meta), stable trap. 10 June 1948, C.Y. Chow .JcW, Tres Esquinas 

(Caqueta), light trap. 10 Nov. 1971, C J.M. 
Discussion : A little known species, /.. fairtini was first collected in a donkey- 

baited stable trap at Villavicencio and later in a light trap at Tres Esquinas. For¬ 
attini ( 1971b. 1973) lists this species (females only) from Salto Augusto (Mato 
Grosso), Brazil but its presence there can be confirmed only when the male is 

discovered. 

Series arthuri 

77. I utzomvia (P.) bispinosa (Fairchild & Hertig) 
(Fig. 63) 

Phlebotomusbispinosus Fairchild & Hertig, 1951a; 410((3 holotype. 9 , La 
Victoria, Cerro Jefe. Panamá). Fairchild, 1955: 194 (listed). 1-ewis & Gam- 
ham, 1959: 80- 81 (9 figs.. Belize). Fairchild & Hertig. 1959: 121, 123(dist., 
Central America). Forattini, 1960: 479(Amapá, Brazil). Williamset al., 1965: 

65 et seq. (Belize). 
Lutzomvia bispinosa: Barretto, 1962: 94 (listed) Theodor, 1965: 188 (listed). 

Barretto, 1966: 141, 144 (keyed) Williams, 1970: 332 et seq (Belize). Chan- 
iotiset al.. 1971a: 344-345 (collecting data, Panama). Christensen. 1972a: 88 
(listed). Lewis, 1975a: 5(H) et seq. (mouthpart morphol.) Lainson et al.. 

1976b: 57 (Mato Grosso, Brazil). 
Psvchodopvyus bispinosus: Forattini, 1971a: 104 (listed). Forattini, 1973: 

170 et seq. (dist., â. 9, keyed, figs.). 
Distribution: Belize. Honduras. Nicaragua, Panamá. Colombia (Chocó), 

Ecuador. Northern Brazil 
Material examined: Colombia. 24 99, Curiche (Chocó), biting man, tree 

trunk. Malaise, light, & Shannon traps. May-CXt. 1967, D.G.Y. 1 9. Alto 
Curiche (Chocó), light trap, 8 Sept. 1967, D.G.Y. 10 d<3, 66 99. Teresita 
(Chocó), biting man. tree trunks, in Malaise, light, & Shannon traps, May- 
Dec. 1967, D.G.Y. Ecuador. 3 99, Rio Napo at Limoncocha (Napo), flight 
trap, 22-24 May 1976. D.G.Y. & TE. Rogers. Panama. ¿ holotype. La Vic¬ 
toria, Cerro Jefe (Panamá), at light, 29 Aug. 1950. M. Hertig & P. Galindo. 
9 allotype, same data as holotype. Honduras. 6 99, Lancetilia Valley. Tela, 
light traps. Sept.-Dec. 1953.W Hils. Panama. 1 9. Rio Paya (Darien), Shan¬ 

non trap, 7 July 1958, P. Galindo & A. Quinones. 
Discussion: I utzomvia bispinosa, reported here for the first time in Colom¬ 

bia, was captured in moderate numbers at Curiche and Teresita in the Chocó. 
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Figure 63 

iMtitmyia (P)bispinoja - A. Male head, B. Male flagellomere II. C. Female head. D 
Female flagellomere II. E. Female eibarium and pharynx. F. Male genitalia. G Genital 
pump and filaments same scale as Fig. 63F. H. Body of spermatheca. I. Spermatheeae. 
J. Female wing, K. Male wing, L. Female eibarium. 

Male: Cerro Jefe, Panama Prov., Panama 
Female: Curiche, Chocó Dept.. Colombia 
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At the latter site, a total of 588 females of 6 l uizomxM species were taken on 
human hail from April 1^7 to 16 Dec I( 125 man hours). Luizomyia bis- 
pinoso accounted for 1*) of theses. 

Other than biting man, the habits of this species are poorly known. Williams 
(1470) infrequently collected specimens in tree buttresses and under leaves on 

the forest tloor in Beli/e 

Series panamensis 

78 l.utzomxio (P.} ovrozoi (Barretlo & Coutinho) 
(Fig. 64) 

Phlebotomus oymzoi Barretto & Coutinho, 1440: 131 ( <5 holotype. Horto 
Florestal da Cantareira, São Paulo (São Paulo, Brazil). Barretto & Coutinho, 
1443: 183 (V descr., not ovrozoi of Barretto & Coutinho. 1440). Barretto, 
1447: 188 (refs ). Ahonnenc, 1448: I (French Guiana). Fairchild & Hertig, 
1451a; 401-404 (listed, keyed). Barretto, 1451: 212 (dist ). Forattini, 1460: 
471 et seq. (mention). Ortiz & Alvarez, 1472: 140, 143 (listed). Ortiz, 1472b: 
222 et seq (in part, taxonomic discussion, keyed, tigs ). 

Phlebotomus Jovisi: Coutinho, 1434: 181 (9 . not Jovisi of Root, 1434). 
Sergentomyia oymzoi: Barretto, 1455b: 244 (cf. to pessoono). Barretto & 

/ago, 1456: 178- 174 (Petropolis, Brazil). 
Luizomyia ovmzai: Barretto, 1462: 44 (listed). Barretto, 1466: 140 et seq. 

(in part, keyed). Barreto, 1464: 463 (Valle. Colombia). Osorno et al.. 1472a: 
45(mention). Young, 1473: 108. Ill (mention). 

Luizomyiaamazonensis: A«i' en et al , 1468: 254(Trinidad, not omozonensis 
of Root, 1434). 

l.utzomxio tintinnabula Christensen & Fairchild, 1471: 301 (0.9, Darien 
Prov., Panama). Osorno et al., 1472a: 48 (Caqueta, Colombia). Young, 1473: 
108, 111 (mention). Lewis. 1475a: 502 et seq. (mouthpart morphol., keyed, 
Para. Brazil) NEW SYNONYM. 

Psychthlopygus oymzoi: Forattini, 1471a: 104 (listed). Forattini, 1473: 342 
et seq. (in part, dist., figs., keyed, taxonomy). Gomes, 1475: 4(listed). Forat¬ 
tini & Galati. 1477; 25 ( 9 , figs., discussion). 

Phlebotomus tintinnobulus: Ortiz & Alvarez. 1472: 140 et seq. (listed). Or¬ 
tiz. 1472b: 222 et seq (taxonomy, discussion). 

l.utzomxio "Turure sp.” Lewis, 1475a: 502 et seq. (mouthpart morphol., 
scnsilla. keyed, Trinidad). 

Psyehoilopygus tintinnabula: Gomes. 1475: 4 (listed). Ward, 1476: 234 

(mention). 
Distribution: Colombia (Antioquia, Boyaca, Caqueta. Chocó, Valle), Trini- 

ilatl, French Guiana, Brazil. Panama. 
Material examined: Colombia 225 ââ, 246 99, Rio Anori (Antioquia), 

light traps. May 1470, C H P I cî, 4 99, same data but flight trap, 3 May 1470. 
2 99. same data hut biting man, 25 June 1470. 107 dd, 204 99, same data 



ÄW?»00*' *•.«* *«• I* We .renk, 2, Snp, 
4 <í¿ »9« T 1 , er[,lB"ynca.Büynra). hghlirnp, IOAuj; I471.C J M 
rfrf 177 oo ’ n Es<lu,nas (Caqueta), light trap, 10 Nov. 1971 C J M 2 

Apnl-Seo, 1967Un r ^ ^ ^ Shannon, & lighítrap, 
traps July 1967 D G Y 2 99’ 5 99 ' AlloCunche(Choco). ügbt & Shannon 

973 D G Y W t P ’ n4Ch,Cr ^ (Va'le)’ fli«ht ,raP’ 10 Aug. 
J'U^ Y.&R.C.W. 1 9,samedatabutlOJunel975,R.C W 1 ? 75^ 

Eof Buenaventura(Valle), light trap, 12 Aug. 1973, D.G.T & R C W BraZU 
9 Mnnacnpnra(Am^„.sU,36. .*.««M,„nns.An,«™,,. 2,^,. 

l%o: j da Siîvn , d r?“ S'nT-0“^ (MÎn,,S 22 M«eh 

D T V ? d 5 " ■2 W • “e'i". (Para). fligh, „ap, 2-5 A»gW4 

LoL r'C<>'IPel,'d°n0Fl0r‘S'a''SàuP*',l0IS"P*“P». .94. M Bar 
?T n . T^° ' á • S' Ca">P»a 'Sao Paulo), a, Hgh,. !, Nov 19« 

n another paper on the phlebotomine fauna of Trinidad 
Discussion. My treatment of L. tintinnabula as a junior synonym of L uv 

roza, is based on the following considerations. * 

The female of L ayrozai, correctly associated with the male and described 
by Forattm, and Galati ( 1977), was believed earlier to be that described bv fit 
retto and Coutmho (1943), but their .943 description, rep ein cd hat 

and Ab0nnenC)’ n0t ¿ “y™™ (B^Tand Coutinl)' 
Th s misled others, including Christensen and Fairchild ( 1971 ) who described 

no ri d i3S a dÍStÍnCt SPedeS Primarily °n the basis felt chtacts 
that of / h, ^fferen, sPermalhecae and ducts. The true female of ayrozai and 
thatof ¿. tintinnabula are indistinguishable, however 

'Sf„« to "r?and Fairchi,d - .e««; z: 
«toa. to Tto' rTh • Van'"0n 0f wi"S i* shorter than. 
Ü f.u 8 ha" 8amma' dePend'ng on the individual specimen The 

,tTx,°eZato,mer" ^ S"gh'ly '» trator toZy to. to^ 
the ex en, thru,, „presenta a difference a. the species level. On. feature sha red 

atov h' '’’“T'“, is ““ prttcoaae, ntesocoxae, Z it ,»! 
above them on the pleura are moderately infuscated J 

ocZZlZf l5Atf.htopophi.lc species, which probably 
curs in other parts of Colombia, Brazil, and possibly Venezuela Peril Mn h 

Ecuador. A, Curiche (Chocó, from April Del*! ,,/,. 

mens) The“Z “n ““ m,‘JOri'>' °f which uk'n ™ .»to ( 122 ^ci- 

176 



,,;!l,ynK“' ; A h^<. B Male Hugdlomcrc II. C Female head I) 

Mak ( uni hi*. I hiK'it IX'pi , I'olomhia 
Female: Same liKality as malc 
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79. Lutzomyiu (P) carrerai carrerai ( Barreno) ( /Vf.'B' STATUS) 
(Fig. 65) 

Phlebotomus carrerai Barreno. 1946d; 286 (<i holotype. 9 . Vega Grande. 
Resirepo, Meta Dept., Colombia). Fairchild & Hcrtig, 1951a: 401 et seq 
(listed, keyed). Ortiz & Alvarez. 1972: 140 et seq. (listed, cf. to parimaensis). 
Ortiz. 1972b: 222 et seq. (taxonomiediscussion, figs., keyed). 

? Phlebotomus davisi: Root, 1934: 233 (in part. 9 only). 
Sergentomyia carrerai: Barreno, 1955a: 82 (listed). Barreno. 1955b: 249 

(cf. to pessoana). 
Sergentomyia pessoana Barreno, 1955b: 247 (d, Itatiaia. Rio de Janeiro, 

Brazil). 
Lutzomyia carrerai: Barreno, 1962: 94 (listed). Barreno, 1966: 143, 144 

(keyed). Martinset al.. 1973a: 411-418(taxonomicdiscussion, keyed). Osorno 
etal., 1972a: 45 (listed). Llanos et al.. 1975b: 670 (Perú). 

Lutzomyia pessoana: Barreno, 1962: 94 (listed). Barreno, 1966: 134 el seq 

(9 descr. figs., keyed, taxonomy). 
Phlebotomus pessoana: Llanos. 1973: 30 (Peru). 
Psychodopygus carrerai: Foratlini, 1971a: 104 (listed). Fo ran ini. 1971b: 

173 (as a synonym of pessoana, paraensis, A fairchildi). Ward ct al., '973: 
178 et seq. (Pará, Brazil, human & rodent bait). Lainson et al., 1973: 190 
(Pará. Brazil). Ward & Killick-Kendrick, 1974: 216-217 (rearing data). Lain¬ 
son et al., 1976b: 57 (biting man. Mato Grosso. Brazil). 

Psychodopygus pessoanus: Foratlini, 1971a: 105 (listed). Forattini. 1971b: 
173- 176 (as synonym of paraensis, carrerai, A fairchildi). 

Distribution: Colombia (Caqueta. Meta), Brazil, Ecuador, Perú. 
Material examined: Colombia. 3 dd. 6 99, Tres Esquinas (Caqueta), light 

trap, lONov. 1971.C.J.M. 1 9. Vega Grande, Restrepo (Meta), Dec. 1934, P. 
Antunes. I 6, same data, in collection at Universidade de São Paulo. Facul¬ 
dade de Saude Publica. Brazil. 2 99, Caravelas (Bahia). Jan 1931, N. Davis. 
1 cî. 1 9 . near Bacuri, N. of Marabá (Pará), flight trap. 29 Oct. 1974. J. F. 
Reinert. 1 9 , same data but 1 Nov. 1974. 6 d<J. 40 9 9, near Altamira (km 
165) (Pará), biting man & Shannon trap. 6 Nov. 1974, J. F Reinert. I 9 , same 
data but flight trap, 13 Nov. 1974. I <5. I 9, Itatiaia (Rio dc Janeiro), at light, 
Feb. 1955, M. Barretto. Ecuador. 2 99, Limoncocha, near Rio Ñapo (Napo), 
flight & light traps, 20-24 May 1976, D.G.T. & T. Rogers. Peru. I <i. 2 99. 
San Antonio (Loreto). 21 Aug. 1965. J. Hitchcock. 

Discussion: There has been much confusion concerning the status bf L. car¬ 
rerai, L. fairchildi Barretto, 1946, /.. pessoana. and L. paraensis. Forattini 
(1971b) treats the first three as junior synonyms of paraensis. but Martins et 
al ( 1973) disagree, correctly pointing out character states which separate par¬ 
aensis from the others. I, like them, am convinced that paraensis is a distinct 
species and that /,. pessoana .judged by morphology and distribution, is a jun¬ 
ior synonym of /.. carrerai. The status of L. fairchildi, a Brazilian species not 
discussed here, remains uncertain, although the female appears to be indistin¬ 
guishable from that of /.. carrerai. 
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Figi're hS 

iMtzomyu, (P) carrera, carrerai - A. Male geniulia. B Spcrmalhccae. C Female 
head. 

Male: Tres Esquinas. Caqueta Intemleneiu. Colombia 
Female: Same aval it) as male 
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descnbed liter is Phlrh„u,„m, Dy„. weir 
Wini-ns seen by me, l„e|uill„„ j ! '*»«• The Colombian 
Barrette (19460. I9e*| ‘ yPe ?"“• •“«iWe tneta.mita 
Pleura, bul this appearsT^tnt?^ a^’l"™'is barker «Che 
from Colombia. Brazil, etc.. am entirely pale *° ‘ 

The hU7, 

"V- shaM. The area within the •V” i'sT,1 JUa ,sdistal,y «apered or 
(l934’ 3> and Fig, 65 (this paper) Thj t " H eno,,2ed- as shown by 
eluding the female identified as PRrCSl‘m in al1 fíales, in 

,S secn"n8,y unimportant, but it helps to separate th B:re"° and SCc‘n b> mc- 
and provides additional evidence ihP., P h subsPec,es "f /. , arreru, 
Other character states Wijîd m tV “' ^ ™ œnspeefi 
dodo those.,, the sporn«Cn ^ ^ 
>n prssoana) and the position of the K,s : ' T" * 'n carren,i V!> 10 segments 

variable eharacteristicTwS t mv - " r11 dhariun« ^ am 
m the absence of other characters. ' P d° rcrtec'sptfdfic d'«crences 

are iudi«ingu,sh:bT:,:h::^::m::ÏÏ ,W,msou'hem Brazil 
and Martins et al. (1973) varvaccort 1 ^tni,a,la Used hy Barretto ( Idpp) 
agnostic by themselves. 8 ^0t;ruph,c '^ality and am not di 

i-^^::X;ntc^x:i;ha ran bris ,iKu,iy «»« •« 
Colombia, east of the Andes (.„Andean ÜTo^" Bra2Í' ,Umh 

80 ^^(Pji orrrraUhulan. ssp. 
(Fig. 66) * 

.. 
Wist . Central America only). ’ Fairvhtld & f ertig. 1959. 122. 123 

Phlebotomuspessoanus: Hanson 1961 tto.k a 
son& Hertig, 1961.765etseo (rearine) Th , . (blx‘Cl,,ni! s,,cs Panama) John 

PaLUtZTZ f*SSOantl: Chani‘"is et al !97Cur’^!: 295(hOS,S-Panama) 
Panama). Chaniotis et al I97ih 417 el seq. (collecting data 
a'- '972:9().92 (hosts. Pan^ Vhl1 (b"in« habits- Panamá) Tesh « 
Panama). Chaniotis* Correa 1974 j I972:94elseq. (restingsites, 

lotis, ,974b. 50. (keyed) Rutledge & EL^177:C,Í:Í,y;Panama) Ch"- 
■ng sites, pop. dynamics, Panamá) ' 975a,b’c: 71 c* seq (bitmd 

Lutzomyia paraensis: Barreio io*o a*.c . 
arnsis of Costa Lima, 1941) ' %9- ^-466 (valle, Colombia, not par- 

, PsychoJopysus prssoanus: Forattim I47u. ,0« ,. 
173- 176 (as a synonym of mtr la. 105 (hsted). Forattini, I97|b 
239 (larva, keyed) ' °f t***™*. ¿faireMüi). Ward. ,976 



Figure 66 

Lutzomyia (P) carrerai ihula - A. Male genitalia, B Female head. Panamanian spec¬ 
imen, C Spermathecae, D. Female cibanum 

Male: Curiche, Chocó Dept.. Colombia 
Female: Same locality as male (except Fig 66B) 
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Distribution: Colombio (Antioquia. Chocó. Valle). Honduras, Costo Rico. 
I onomo. Hestern Ecuador 

Mole. As described and illustrated by Fairchild and Hertig ( IdSla as P mu 
oensis) with the following additions based on male holotvne (no. 2328) Wine 

h?o os' 88k T"h 051 Head h°li:h' 0 V'; w,dlh 0 37. Eyes large, separated 
-, 1 , dl!,i,ance -,u 2 :! diameters. Flagellomere 1 (0.24 long). 1.2 

V length of II + III Length of palpal segments: I (0.()3), 2 (0 (W) ) «) | 4 

n ' »òk ,0 04)|palpal sensil|a(ca. 10) on distal % of segment 3. Labrum length 
0 0 Pharynx length 0.18. Pleura with 17 upper and 5-11 lower eP,sternal 
setae. Length of wing vein sections: Alpha (0.43). beta (0.26). delta (0.16) 
somma (Ok). Length of femora, tibiae, and basitarsi: Foreleg 0 78 ID 
0.76; imd'eg 0.74. 1.26. 0.78; hindleg. 0.88. 1.38.0.88, Style (0. .2 long).’ 
Cox te (O N ong x 0.05 wide). Lateral lobe (0.26 long). Genital pump (0 18 
long), each filament 0.50 long or 2.8 x length of pump. 

hennde: As described and illustrated by Fairchild and Hertig (1951a) as P 
poroensis. with the following additions based on female allotype (no. 2228). 

mg length-.15; width 0.66 Head height 0.41; width 0.37 Eyes laree sep- 
arated by 0.08 or by distance = to 4.5 facet diameters. Flagellomere 1 ¡0.25 
ong .- x length of II + 111 length of palpal segments: I (0.06), 2 (0 I )) 3 

(O. 7) 4 (0.05), 5(().()6). Labrum length 0.36. Pharynx length 0.19 Pleura 

ay"/1 IOWerepÍS,ernal sc,ac l-vmgthofw ing vein sections: 
(0 6-). Mo (0.25). delta (0.31 ). «ammo (0.18). Length of femora, tibia. 

1^47^0iggS* Fore'eg.0 8', 1 .15.0.76;midleg,0.76,1.32,0 80;hindleg,0 88, 

PanZna S holo,yfK‘(no ^328), Cerro Campana (Pan- 
, -i ‘ T'T 24 AUi! & G Fairchild. 9 allotype 

-.V- man’ 21 Junc 1950 15 99 P-ratypes (nos. 
hül Jiro9 A ' sanle du,a as allo,ype 2 n 99 paratypes 

p .. . . Pm ( hmigena (H1V.IS del Toro). Shannon trap. 8 Sept 1961 

ProvaMi h,; Fm-af.vpes (nos. 647-648). uppe-r Pacora River (Panamá 

0^9 ^ l °? 53: RS Blan,0n CoU>mhUl 2 W.4 99 paratypes 
• .4), Rio Anon (Antioquia). light traps. Sept. 1970. D.G Y 

f Para,yPe(no 4541 ), l.ancetilla Valley,Tela, light trap, 25 Nov 195) 

H . . hfr sPec,mcns- mosll> Preserved in alcohol but not part of the type 
senes.includethefoUowmg. Colombia 1 9 . R,o Anori,An«nK,u,a). Iighttrap. 

pril 1970. C.H.P 8 dd, 4 99. same data but May 1970. 7 dc? |() 99 
same data bu, Sept. 1970. D.G.Y. 5 . 161 99, Curiche (Chocó). June- July.' 

1967 I '' ->Sk c Vp 8g 99 • samedala butTeresita(Chocó). April-Nov.. i o ^ :5kmt Buenaventura (Valle), light trap, 12 Aug. I973.D.G Y 

V^fw,(uX,tlRUa ' 9-NofMarina(Alajuela) under dead leaves. DFeb 
PM K , n"Sr CU,Ul0r 1 9 • I b km E of Santo IX,mingo de Los Colorados 

(Pichmcha). flight trap. 28 May 1976, D.G.Y . T. Rogers. & G. Fairchild 
Discussion : Unlike Barret.o ( 1966). I am convinced that L. carrero, (Bar¬ 

reno) is conspecihe with L.pessoona (Barreno) and that it also differs from the 
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taxon described as Phlebotomus fhiraensis by Fairchild and Hertij:. W la, and 
subsequently identified as /. pesaoumt by ixher workers in Panama Accord¬ 
ingly. 1 am assigning this taxon a new name. /.. currenti thuUt. the subspecific 
epitaph being derived from the Latin word, ‘ thule," meaning farthest north 

I his form and the nominate subspecies are allopathe, the former subspecies 
occurring west of the Andes from Ecuador to Colombia, then into Panama and 

Central America (rnm.v-Andean distribution. Harter. I%7, 1474) l.utzomvia 
< carrerai, although widespread in the Amazon Basin and southwards, does 
not extend intoC entrai America (c/.v-Andean distribution). 

Ihe following character states, seemingly minor but consistent, are used to 
separate the females The length of the labrum of /.. r. carrerai (n = 20) from 
various localities ranges from 0.24 mm to 0.27 mm (average length 0.25 mm) 

he labrum is shorter than the combined length of the pedicel and the first Ha 
gellomenr In contrast, the labrum of/.. c. thula is much longer, ranging from 

-. ( . (average length 0.38, n - 21 ) and is greater than the length of the 
pedicel + Mage Homere I The palpi are longer in thula as well. The "V-shaped 
clearing at the base of the rugose section of the common sperm duct is conspic¬ 
uous in females of the nominate subspecies but is absent or nearly absent in 
females of /. c thula I am not able to separate the males of these subspecies 
without knowledge of locality or in the absence of females. The eggs of each 
appear to be- similar (Ward and Ready. 1975: Zimmerman et al . 1977). but fur 
thei study is needed to detect possible differences Hanson ( 1908) partially il 
lustrated the fourth instar larva of thula (as pessttanu.s). noting that it and the 
pupa are almost indistinguishable from those of /.. panamensis 

We collected a total of 135 females of /..,-. thula m routine human bait col¬ 
lections at Curiche m May and June 1907 (52 man hours). One specimen was 
taken in April ( 17 man hours), and 2 were taken in August (25 man hours) bu: 
none was collected in July. Sept to Nov.. 19b7 (47 man hours). Soil emergence 
traps (Rutledge and Ellenwood. 1975a) indicated that specimens of /..,-. thula 
(as pessoana) were most common from May to August in Panama Other infor 
.nation on the bionomics of this taxon in Panama include the following Most 

m7,'S 'Til?1 h° Undcrside ot leaves during the day (Chaniotis et al.. 
I 7 la. 197.) f emales are anthropophilic. being especially common in mature 
forests, where they bite primarily at ground level (Chaniotis et al .. 1971 b) during 
the day and night Precipitin tests indicate that a variety of mammals are fed 
upon, the edentates accounting for the majority (72.9-1 ) of 9b reacting SUhhI 
meals m one study (Tesh e. al.. 1972). Immature stages have been recovered 
from the open forest «oor (Hanson. 19b8; Rutledge and Ellenwood, |975a). 

81 Lutzomyia (P.) davisi (Root) 
(Fig. 67) 

Phlebotomus davisi Root. 1934: 242 (d holotype, Fordlandia. Para. Brazil 
V . not davisi of Root. 1934): Barretto. 1947: 196 (cataloged). Fairchild & Her- 
tig. 1951 a: 401 et seq. (discussed, keyed). FlochSt Abonnenc, 1952: l57(French 
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Guiana, â. figs ). Foraltini. I%0: 468 ct scq (in part, <S only, figs.) Ortu & 
Alvarez, 1972: 140 (cf. to parimaensis). Ortiz, 1972b: 222 ct scq (discussed, 

keyed, cî figs.; 9 not duvisi Root). 
Phlebotomus nx>ii Mangabeira, 1942a: I I2(<î. Aura, Belém, Para, Brazil). 

Fairehild & Hertig. l9Ma: 402 et seq. (discussed, keyed). Ortiz & Alvarez, 
1972: 140 (cf. to parimaensis). Ortiz. 1972b: 222 et seq (in part, keyed, figs ). 

Lutzomyia duvisi: Barretto, 1962: 94 (listed) Barretto. 1966: 142 (keyed; 9 
not duvisi Root) Lewis et al . 1970: 212 et seq. (parous rates, ovariole fig ). 
Osornoetal., 1972a:46(Caquctá.Colombia). Llanos. 1973: 31 (<î, 9,deser., 
figs., Perú). Martins et al. 1973b: 419 (9 descr.. refs ). Lewis. 1975a: 502 et 
seq. (mouthpart morphol ). Llanos et al , 1975b: 67()(Perú) Llanos et al.. 1976: 

480 (Peru). 
Lutzomyia moti: Barretto, 1962: 94 (listed) Barretto. 1966: 142 (keyed). 

Martins et al . 1973b: 419 (as synonym of duvisi). 
Psyi'hoiiopvKusduvisi: Forattini, 1971a: 105(lisled). Forattini, 1973. 163et 

seq. (in part, â only, gen. review). Ward & Ready, 1975: 128 (egg, figs.). Ward. 
1976: 233 (larva descr.. fig ). Lainson et al.. 1976b: 55 (Rio Anpuana. Mato 

Grosso, Brazil, infected with gregarine). 
Psychtnlopyitus nx>ti:FoTAUin\, 1971a: 105 (as synonym of duvisi). Ward et 

al.. 1973: 178(Pará, Brazil). Lainsonctal., 1973: 190(Pará, Brazil). 
Distribution : Colombia (Amazonas, Caquctá). Ecuador. Perú. Bolivia. French 

Guiana, Brazil- 
Material examined: Colombia. 3 ââ, I 9,18 km W ot Leticia (Amazonas), 

light trap, 26 July 1973, D.G.Y. & R.C.W. 5 <J<Î. 4 99. Tres Esquinas (Ca- 
quetá), light trap, 10 Aug. 1971 .C.J.M. Br<i;»7. I d .Rio Aripuanà at Humboldt 
(Mato Grosso), tree trunk. 20 Aug. 1974. D.G.Y. & J. Shaw. 4 dd. 6 99 . 
Belém (Pará), flight trap. 30July-6 Aug. 1974.D.G.Y I <J .8 99 . nearBacuri. 

N of Marabá(Pará). biting man. light. Shannon & flight traps, 23-31 Oct. 1974. 
J. F. Reinert. II 99. W of Altamira. km 164 (Pará), biting man. 6 Nov. 1974, 
J. F. Reinert. 5 ód . 12 99. same data but Shannon* flight traps. 6-7, l2Nov. 
1974. Ecuador. I <3.1 9 , Rio Napo at Limoncocha(Napo), flight trap, 19 May 

1976, D G.Y.&T. Rogers. 
Discussion: Lutzomyia duvisi. an anthropophilic species (Ward et al.. 1973). 

is widely distributed in the Amazon basin, occurring as far north as central Col¬ 

ombia. east of the Andes. 
A recently described, but doubtfully distinct, species from Venezuela, L par¬ 

imaensis (Ortiz and Alvarez), may he conspecific with duvisi, but the male is 
unknown, and 1 have not seen the holotype female or paratypes. 

Forattini (1973) refers Phlebotomus sp. no. 780 of Floch and Chassignet 
(1948) to duvisi, but this is questionable on the basis of the description and 
figures ofthat taxon (9 only) and by the fact that Forattini (I960. 1973) mis- 
associated the scxcsof duvisi. Phlebotomus sp. no. 780 is more likely the female 
of L. hirsuta. but this is only speculation, as l have not examined material re- 

ferrable to P. sp. no 780 from French Guiana. 
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Luizimyia (P) davisi — A. Spermathecae of female .from Pará State. Brazil. B Male 
genitalia. C. Female cibarium 

Male: Tres Esquinas. Caqueta Intendencia. Colombia. 
Female: Same locality as male (except Fig 67A) 

l.uizomuit (P) hirsuta hirsuta - D Spermathecae. E. Male genitalia. F. Female cibar- 
lum. 

Male: 1res Esquinas, Caqueta Intendencia. Colombia 
Female: Same locality as male 
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The true identity of the davi./ female was confused for many years, but Mar- 
"iis et al. (1973b) correctly associated the sexes and reviewed the literature, 
clarifying misidentifications of others. On the basis of their studies and my own, 
I also have no doubt that L. rooti is conspecific with L. davisi. 

82. Luizomyia (P ) guyanensis (Floch & Abonnent ) 
(Fig. 68) 

Phlebotomus guyanensis Floch & Abonnenc, 1941a: 17 ( 9 holotype, Mon¬ 
tana Lucifer, French Guiana). Barretto, 1947: 203 (refs.). Fairchild & Hertig, 
1951a: 401,404 (mention, keyed). Floch & Abonnenc, 1952: 173 ( 9 , redescr., 
figs.). Ortiz & Alvarez, 1972: 140 (mention). Ortiz, 1972b: 221 et seq. (9, 
keyed, figs., discussion). 

Phlebotomus geniculalus Mangabeira, 1941a: 245 ( 6 holotype, Auiá, Be¬ 
lém, Pará. Brazil). Fairchild & Hertig, 1951a: 401, et seq. (6,9, descr., figs.. 
Panama). Bruijning, 1957: 229 (Surinam). Lewis & Garnham, 1959: 80-81 
(9, figs., Belize). Johnson & Hertig, 1961: 765 (rearing). Hanson, 1968: 58 
(larvadescr., figs.). 

Phlebotomus uyrozai : Barretto & Coutinho, 1943: 183(9 not ayrozai of Bar¬ 
retto & Coutinho, 1943). 

Luizomyia geniculata: Barretto, 1962: 94 (listed). Barretto, 1966: 141, 145 
(keyed). Williams, 1970: 332(Belize) Osornoetal., 1972a: 46(Caqueta,Col¬ 
ombia). Lewis, 1975a: 502 et seq. (mouthpart morphol ). Llanos et al., 1975b: 
670 (Perú). 

Luizomyia guyanensis: Barretto, 1%2:94 (listed). Barretto, 1966: 145 (keyed). 
Lewis, 1975a: 502 et seq. (mouthpart morphol.). 

Psychodopygus geniculalus: For^ttini, 1971a: 105 (listed). Forattini, 1973: 
124 et seq. (as synonym of guyanensis). Shaw et al., 1972: 720 (biting man). 
Ward et al., 1973:178(biting man, Pará, Brazil). Lainsonetal., 1973:190(Para, 
Brazil). Ward, 1976: 239 (larva keyed). 

Psychodopygus guyanensis: Forattini, 1971a: 105 (listed). Forattini, 1973: 
124 et seq. (gen. review). Forattini & Galati, 1977: 25 ( 9, cf. to ayrozai). 

Distribution: Belize, Panama, Colombia (Caquetá, Chocó), Ecuador, Perú, 
Surinam, Brazil. 

Material examined: Colombia. I <3,2 99, Tres Esquinas (Caquetá), light 
trap, lONov. 1971,C.J.M. 117 99,Curiche(Chocó),bitingman.light&Shan- 
non traps, June-Sept. 1967. 16 9 9, Alto Curiche (Chocó), biting man, light 
traps, June-Sept. 1967. Brazil. 6 99 , Belém (Pará), light trap, 18 Oct. 1972, 
D.G.Y. 1 9, Cabeçada Anta (São Paulo), at light, 1941, M. Barretto&J. Cou¬ 
tinho. Ecuador. 6 66,208 99, Rio Napo at Limoncocha (Napo), light traps, 
19-23 May 1976, D.G Y. & T. Rogers. 5 99, same data but flight traps. Pan¬ 
amá. 8 99 , Almirante (Bocas del Toro), Shannon trap, 22 June 1951, W. Hils. 
1 6, same data but light trap, 30 March 1953, A. Quinones. 

Discussion: Although Forattini ( 1973) is probably correct in treating L. gen¬ 
iculata as a junior synonym of L. guyanensis, there remains the possibility that 
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Ficíurk 68 

Lutzomyia (P) gayantnsis - A. Male head. B. Male flagellomerc II. C. Female head. 
D. Male Hagcllomere II. E. Female ciharium and pharynx. F Male genitalia. G. Body 
of spermatheca. H. Spcrmathecae. I. Female wing. J. Male wing. K. Female ciharium. 

Male: Almirante. Bocas del Toro Prov., Panamá 
Female: Curiche, Choco Dept.. Colombia 
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they are distinct «axa Additional material, particularly males, from or near the 
type locality of guyanensis are needed to confirm the synonomy 

At Curiche in 1967, we collected 102 guyanensis females biting man the 
ma only of which were taken in June (98 specimens. 24 man hours) The re- 

Wi Hams R .ma,CHS ^ and Au>!Us'(43 hours). Wdl.ams (1970) ,n Bcl.re d.ssected 19 females but found no flagellates He 
captured specimens on dead leaves on the forest floor, on man in light traps and 
m a rodent-bailed Disney trap. 8 P ’ nU 

83 Lutzomyia <P.) hirsuto hirsuto ‘t.Ungabeira) (NEWSTATUS) 
(Fig 67) 

Pa^R^TíA/r5WWi Mangabeira> |g42a; 1holotype. Piratuba, Abacté 
Para Bra,,!). Forattim. I960;477(Amapá. Brazil). Ortiz* Alvarez. 1972- I4(i 
(listed). Ortiz, 1972b: 222 et seq. ( S, keyed figs ) 

il 04 « , 209 ,a" »f O»™«'. 

CuZf"P m n0Ch 4 Cha^"a- '^nn. Batel. F-e„ch 

Phlebotomusdavisi-. Forattini. I960: 468 (in part. <$ only figs ) 

Y n'Z,'Zn[hÍZT Barre,':’’1962 ^C^ed). Barretto. 1966:134(fullrefs ) 
ng, 1973. 108 (mention). Martins el al.. 1973b: 420 (mention) 

Paraensis: Llanos- l973: 30 (not poroensis of Costa Lima. 

PsychoJopygus hi r stilus : Forattini, 1971a: 105 (listed). Forattini 1973- 397 
« seq. (tn part, d only, figs.). Ward e.al.. .973: ,78 (biting man. íárã Brazil) 
amson etal., 1976b: 57 (Rio Aripuanà. Mato Grosso. Brazil) 

.94;:?^ 

Psychodopygus amazonensis: Ward et al., 1973: 178 (in part) 
Psychodopygusdavisi: Forattini, 1973: 407-408 (in part, cî only figs ) 
LutZo„,la sp -. .• Velasco. 1973. 84,9. Cerro de Pol ini. Bolivia) 

Brazil (Caqueta), Ecuador. Perú. Bolivia. French Guiana. 

Ilgh.ln.p.zlSq", 1972, D.G. Y. & H. Fraihu I 9 

(Pará)' T traP’ 22 Ïm l974'1 RCÍner‘ 1 ^ • 1 ? • w »( Altamira, km 164 
(Para). Shannon trap, 6 Nov. 1974. j. Reiner., Ecuador. 15 36 99 Ri,, 
Ñapo at Ltmoncocha (Ñapo), ‘„P* |9_24May 1976. D.G Y. & T Rogers 

Aug'. i^;;.rCut fl,gh‘,raps Perù 2 99 ’San An,onio (Loreto>- 22 
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Discussion: I here are two distinct, allopatric populations of /,. hirsuta, now 
separated by a large area extending from northern Colombia to western Panama. 
Males from the C'entral American population were described as Phlehotomus 
nicaragaensis by Faim hi Id and Hertig ( 1% la), but I now believe that this taxon 
ami !.. hirsuta (Mang ) should be treated as subspecies (see remarks on page 
I‘A» l.unoms ia h hirsuta occurs in Colombia but not /, . /1. nicaragurnsis, the 
female of which closely resembles that of the miminate subspecies. They differ 
mainly from other Psychodopygus females by th< shape of the common sperm 
duct; i.e , the rugose section is relatively narrov/ at the base but becomes no¬ 
ticeably swollen apically where the individual ducts join. In other words, the 
shape of the rugose section is similar to that of a tapered carrot. The remaining 
section of the common duct is partially striated, the thickenings forming incom¬ 
plete lines or distinct dots. In this respect the common duct of L.davisi is similar, 
but the tugóse part of the sperm duct of that species is not swxdlcn apically and 
the individual ducts are longer (Fig 67). Phlehotomus sp. no 780 of Floch and 
Chassignet, discussed earlier under Javtst, resembles hirsuta in the shape of the 
common sperm duct, but it appears to be heavily rugose throughout its length 
(Floch and Cha isignet, 1948, fig. I). If this is actually the case, then sp. no. 780 
is a distinct species but. if not, then it probably represents L.h. hirsuta, the male 
of which was taken also at Baduel, French Guiana (Floch and Chassignet, 
1947a). 

It seems appropriate here to describe the previously unknown female of L 
h nicaraguensis based on 5 specimens from Binas del Toro Prov., Panamá. 

Phlehotomus nicaraguensis Fairchild & Hertig, 1961a: 26( ci, holotype. Villa 
Somo/.a, Nicaragua). 

Female (Fig 12): Wing length 2.10-2.42; width, 0.68- 0.73. Head, me- 
sonotum and abdominal tergites strongly pigmented, contrasting with pale 
pleura Procoxae nearly as dark as mesonotum, other coxae pale (all coxae pale 
in /. hirsuta hirsuta) Head height 0.40-0.43; subequal to width. Eyes sepa¬ 
rated by 0.12 or distance = toca 6 facet diameters. Flagellomere 1(0.27-0.29 
long), 1.3 X length of II + III; ascoids nearly reaching end of flagellomeres, on 
all except last 3. Length of palpal segments: I (0.03-0.06), 2 (0.17 - 0.20), 3 
(0.19- 0.20), 4 (0.06), 5 (0.07- 0.09); palpal sensilla (ca. 12) on distal VS of 
segment 3. Labrum 0.37-0.42 long. Cibarium with 4 horizont.il teeth, spaced 
as shown, the median pair inclined towards middle; pigment patch as shown, 
moderately pigmented; pharynx 0.18- 0.20 long, unarmed. Pleura with 12-30 
upper and 6- 11 lower episternal setae. Length of wing vein sections: Alpha 
(0.23-0.29), beta (0.11-0.13), delta (0.08-0.12), gamma (0.06-0.10). 
Length of femora, tibiae, and basitarsi of slide 7943: Foreleg. 0.88, 1.42,0.95; 
midleg,0.83, 1.55,1.05; hindleg. 0.98, 1.85,1.11. Abdominal sternite 2 with 
a pair of lateral clear spots poste..orally. Tergite 8 with 10-30 setae on each 
side. SpermathecaeandductsasinFig. 12. 

Material examined Panama. 4 , 5 99, Rio Changena (Bocas del Toro), 
Shannon trap, 7- It Sept. 1961, P. Galindo A R. Hartmann. Nicaragua. S 
holotype. Villa Somoza, 15 June 1953, P. Galindo & H. Trapido. 



Disi ussion: I iiwKialcd (he sexes on lhe httsisol colleding Jala, similar co- 
'oration, and the fact that no other possible males were taken at Rio Changena 
Hxcept for the dark procoxae tpale in h hirsuta), the female of nn araaurnsis 
is indistinguishable from that of the nominate subspecies The males are sepa 
rated by this same feature and by the gemtalic characters discussed by Tairchild 

and Hertig (l%laV 

84 l.utzomvia (P. hunt ¡cola Yiumg 
(Fig b*M 

l.ui;om\ia tuKlicola Yming. I*)7.f: 1(^(^ holotypc, 9, Rio Anori, Antio- 
quia, Colombia) 

Distribution Panama. Colombia (Antioquia), tcuatlor. 
Material examinrJ: Colombia. I <i. 7 99 (including holotype & allotype). 

Rio Anori (Antioquia), light traps. May 1^7(). C H P b Si. b 99 . same data 
but Sept. 1970, D.G.Y. Hcmulor. 28 Si, 37 99, Rio Napo at Limoncocha 
(Napo), light traps, 19- 24 May 197b, D.G.Y. A T. Rogers 1^.7 99 . same 
data but flight traps Panama I S. 4 99, Rio Changena (Bocas del Toro), 
Shannon trap. 8 Sept. I9bl. P. Galindo A H Trapido. 

Discussion: Specimens of nociicola from western Panama, Colombia (An 
tioquia), and Limoncivha, Fcuador are morphologically indistinguishable al¬ 
though (he populations are wiilely separated Future collections cast of the Andes 
may reveal its presence in other Colombian localities, but it seems likely that the 
nocticola population in western Panama is truly isolated from those in Smith 
America. Practically nothing is known about the habitsofthisrecently described 
species. 

85. l.utzomvia (P * minamcnsis (Shannon) 
(Fig 70) 

Phlebotomus panamensis Shannon, 192b: I92(cf holotypc, 9 , Cano Saddle. 
nearGatun. Canal/.one). Barretto. 1947.2 lb (complete refs ). Fairchild A Her 
tig, 1951a: )99etseq. (<f. 9, descr.,discussed, tigs.). Osomoet al., |9b7: 28 
(Meta,Colombia). Moralesetal., I9b9a: 381 (Meta. Colombia). Or«/. 1972b: 

22etseq.(<5.9. keyed, tigs.). Orti/A Alvarez. 1972: 140 (listed). 
I utzomvia ptinamensis: Barretto. I9b2: 94 (listed). Theodor. I9b5; 188 

(listed, figs.). Barretto, I9bb: 142, 144 (keyed). Barretto, I9b9: 4b5 et seq 
(Valle, Colombia). Tesh et al., 1971a: 153 (bûx*d meals) Osornoet al , 1972a: 
47-48(Colombianrecords). Tcshctat., 1972:90(bloodmeals) Young, 1973: 
108 (mention). Chaniotis A Correa. 1974: 115 (biting habits, Panama) Chan 
iotis, 1974b: 501 (keyed). Lewis, 1975a: 502 et seq. (mouthpart morphol ). 
Rutledge A Kllenwood. 1975a: 72 et seq. (breeding sites, refs, on bionomics). 
Rutledge et al., 1975: 179 (ecology, Panama) Williams. I97ba: h()4(in caves, 

Belize). 
Phlebotomus pessoanus: Strangways-Dixon A Lainson, I9bb: 192 (not pes 

soana of Barretto. 1955b. Belize). 
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Lutztimyiu (P) iHH'licoia — A. Mule hcud. B. Male flagellomere II. C. Female head. D. 
Female flagellomere II, K Female ciharium and pharynx, F Aedeagus •’d naramere. G. 
Male genitalia, H. Spermatheeae, I. Pnuimal end of genital pump, J. Genital pump and 
filaments K Female wing, L. Male wing, M. Female ciharium (all figures from Yt>ung, 
1973) 

Male: Rio Anori, Antioquta Dept.. Colombia 
Female: Same Uvality as male 
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ÍTLmi'í'T^n T t M*le 8 NUIf «MWkirne« II. C Kenck hc«d. 
U-I Í' . . ’ F h<mtie l,h*r'um *nJ P*M»>n». F Gcnu«l lUantcnu. li 
Mak Gcnilalu. H. Spcrntaihc nc. I Female wmg. J Male wing. K Female eikarium 

Male: Curiche. Chocó Dep«.. Colombia 
Female: Itouta. Choco Depi. Colombia 



/‘v\i hi'Jiyiifius jia/iiitHi >im\ i i \un, < ?f> c( vt'ij (niU'in.il nu'iphol ) 

hnaumi. I*í7.'a ÍWel saj (jíeu iynkm. tigs . V) Ward. Id7^ .M‘»(lai\a 
ke>vd) 

Pisiributh>n ( tiinul imtnitt (AnlhKjuu, Hv'saea. t al 
da>, l aquela. ( htvo. (iuajira. Mela None de Sanlaiuiei. Saiiiauder. Valle). 
fiM.it/i»; /Y>m, l«7i«\'Mt7tj 

Maienalruimint J l i>L>mbui 40 4> VV , Ku> Anon|Aniioquia). Ii¡;hl 
daps. Ma> 1^70, 1’ H 1’ s . K V». >ame data hui Sepi 1470. I> l¡ V 4 
VV. Puerto Boyaea (Bo>aea) light iiap, 10 Aug I47| l’ J M I .*•, 4 VV. 
same data hul ft May 1471 s VV. Ires Isquinas (taqueia). light trap, 
10 Nos I47|. i I M t*5 /tí. 'VV. I'unehe (('hivtO. huing man, light. 
Shannon & Malaise Haps. April Dee ^7. l) l¡ V 17 474 vV. same 

dala bul Alio Curiche. June Dee . I'Hi7 72 l>2S VV. same dala but lei 
eslía. Muich Dei I'HC /. mii</<•/ I V. Id Itin 1 ot Sanio Domingo de l.os 
Coloiados (Pichincha), thghi nap. 28 Mav l47o DC. ^ .1 Rogers. A. ti lau 
child Panama ^ JJ. Almirante (Bin as del loio), tree luniiess. 21 June |4M). 
R Hartmann S VV Juan Mina (Canal /one) biting man m day lune. Sept 
l')44, H Irapido Numeious olhei specimens liom Pamima. Wcuco. Niiuia 
gua, and 11 ti<. in /,. in colleciion al CF 

l)iMu\\t>>n l ui;»m\ui iHmanit n.M.x. a widely distributed, siiougly anihro 
(sophilic sjvcies. was the dommanl man buei al Curiche. Allo (.'miche, and lei 
esiia duiing mediv.il ecology studies m the t hiKO m I4f>7 At t'unche. we 
captured a total ol I /M /M/mmen.vi.t teníales on human ban fiom Apnl io IV 
cemher ( 141 man hours), ovei hall ol which weie taken in June tb24 W . 24 
man hours) One eslraordinuty biling colleciion on S June Iron) 2000 lo 2200 
hours(4 man hours) y icldcd 11 s| / n/.vmwtj lemalv s ol II s|vcics / ufcomviu 
/H</ii<men.\i.v awounled lor 2.M) ot these 

Most ol the intormatiou on ihe bionomics and disease ivlalionships ot (his 
important species is summuii/ed by Foiaitim (1471) A lew additional papers, 
published since then are cited here in the species bibliography. 

Hb t ulziwivia ifíI ana Young 
(Fig 71) 

/.Mfco/nviumuno Young. I47.V I0b(,t holotypc, V.l miche. Clnvo,Col 
ombia) lewis, I47sa M)5(listed) 

lhstnbuUi>n Panama (Darien). Colombia O luso) 

Material examintJ: Colombia II 3 ¡i, 4.S0 VV. Curiche (Choco), biling 
man vV light. Shannon A Malaise naps, Apnl Dec l'Hi7. D ti V Panama 
I v<.2 VV, Altos dc Quia (Darien), 1470. F. Beam (iiMI. colleetion) 

/ii.vi usa i. >/t / utzomvia recurva and / ,imu;i>/ieii.w.\ (Root, 14.(4), Ivth an 
iluo(>ophilic. appaiently aie closely telaled I he male ot the lad. i s^vcics, un 
known lv>r many yeais. was lecently desculvd by I lanos el al ( I47.M») It and 
recurva. unlike the other series /m/inmcn.m males, jMssess a slender, arched 
dorsobasal arm on each paramere but ditlei Irom each other m the slu[v and 
sctation of Ihe paramen' 
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Lmzimyta (FI recurva - A Mile 1**1. B Male tUtidlomcre II. C Female head. D 
Sperntalheeae. H Genual pump and tilanH-nts. F. Female eiharmm. G. Aedeagus and 
pan»n*ie. H Female wm». I Male winjt. J Male (temtaha «Ail tijimvs Inan Yining, 

Male: Cunchc, Chocó IVpt, Colombia 
Female: Same Kvality as male 

m 
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Lutzomua recurva, known only from Chocó IVpi , Colombia, and Darien 
Hro% . Panama, occurs, well oulaide lhe range of amanmensis Specific data on 
human biting collections of recurva were given in an earlier paper ( Young 
IÓ7.M 

K7 Luzomyta (P) sp. of Tres Hsqumav 
(Fig M) 

hemale (description based on 5 99): Wing length 2.0-2.3; width U 6 Me 
somaum and abdominal tergites well pigmented, head less so, rest of insect 
pale Head height 0.41-0.43; widthO 38 - 0 40 Kyes separated by 0 10-0 11 
or by distance = to ca 3.2 facet diameters Flagellomcre I (0 23-0.23 long». 
1.2 V length of II + III, ascoids simple, reaching to or beyond ends of their re¬ 
spective segments, on all but last 3 rtagellomeres l ength of palpal segments 
I (0.05). 2 (0 13-0 14). 3 (0 15-0 16). 4(0.05). 5 (0 08). palpal sensilla(8- 
12) on distal ^ or segment 3. Labrum 0.30- 0.33 long Cibarium with 4 hon 
/ontal teeth arranged as shown ( I 9 has 5) and 15- 20 vertical teeth, those in 
middle enlarged, chitinous arch not visible; pigment patch well defined, mod¬ 
erately pigmented Phary nx 0.20 long, unarmed Pleura with 10- I*) upper and 
6-7 lower episternal setae Length of wing vein sections: Alpha (0.45-0.61). 
hela (0.21-0.31), Jeha (0.05-0.16). ¡¡amma (0.18 - 0 20) Length of fe¬ 
mora. tibia, and hasitarsi of slide 658: Foreleg (missing), midleg. 0.83, 14, 
0 88; hindleg. 0 U3, 1.6.0.Ó8. Abdominal stermtes entire, lacking clear areas 
lergite 8 with 10+ setae on each side. Spermatheca with 6- 8 well formed an¬ 
nuli, the terminal one symmetrical; individual sperm duct over 2 x length of 
spermatheca. common duct as shown, the apical 1/5 rugose and with trans¬ 
verse striations appearing as complete lines, the remainder with incomplete 
striations more pronounced and numerous on the basal half of duct. 

Ihsirihuiion: Colombia (Caqueta). 

Material examined: Colombia 3 99. Tres Fsuuinas (Caqueta), lieht trap 
lONov IU7I.C J M 

Discussion: I hestitate to formally name this species because the male is un¬ 
known and because 1 am not entirely convinced that it and l. guvanensis are 
distinct taxa. Except for differences in the sperm ducts and slightly longer in 
div idual ducts of the Tres Esquinas specimens, the females appear to be indis¬ 
tinguishable. 

Vexator Group Theodor. I%5 

Defined and discussed by Fairchild and Hertig (1057) and Theodor (1465). 
this group is divided into 2 series — the series vexator (4+ species. Central 
America and Nearetic Region) and the peruensis (14+ species, in Central and 
South America). Most of the described species in the latter series occur in 
mountainous areas, but a few. including L. hartmanni, /.. sanguinaria, and an 
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“m “ "*« « «»V-n.. The ,ZL. ZZ ,h^ " L Z 

The single lm>wn ííísmI phlehi«ominc in the Neu W.»rU / ,. 

FoMh “'fc 'T "n'"''™ >!«'■«> '1« -ruiJKn»p,yujcc iW 
F« .h mm, pan. ,he fcm.fc, m ,hi. g„«,p „ lcwd ,„*hc 

=SSî3ScS 
Males 

Keys n> Species 

1 CoxHe with 20+ setae forming a lufi or loosely arranged patch 

Coxite with fewer than 5 setae at base 

2 p0.X,,f SCUe l00icl> “«"*«« Genital filaments ca. S\ length of pumn 4 

2Kgr" ,h" f1*»"1“™- ' «W .i,«, «=m 
n . . cirrita (Fig 72) 
Coxite setae forming a compact tuft on a subcircular base Genital 

th“"",h n4X ICn‘!,h °f PU,np Pa,pal -S longer than thud. Flagellomere I longer than head height * 

3 •’“'P**! segment Í shorter than s 
segments 2 + .V Paramere slender Coxite 

tuft on a smaller subcircular base, its diameter less than 
cervus greatest width of 
o, . . siria,villa (Fig 76) 

mn' o'™"' l“"*" 'h“ + ' r™«" c„,„t mft op lirger »bc,muh, ba». dé.,««, _ ,0 « ld,h,,r 

• osornoi (Fig. 74) 

sanguinaria (Fig 75) 
4 Aedeagus and genital filaments with blunt tips 

Acdeagus and genital filaments with pointed tips 

5' ^2k “'*• "“‘•''"y ihKkcned. over i.iee leneihof 
mUCh ',,,icr “ ^ S'y|e *“l> »1' spines on apie.l half of 

scorzai (Fig. 77) 
of','3sc,aci none markedly thickened as above Style with 

basal spine usually on proximal half of structure 

* 
>• 
1 
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6. Coxite tuft of 3-5 setae, one or more distinctly longer than others. Eyes 
separated by distance = to 5 or more facet diameters. Labrum or palp 5 
shorter than 0.28 mm. hanmanni (Fig. 73) 

Coxite tuft of 3 setae subequal in length. Eye closer together, separated 
by less than 4.5 facet diameters. Labrum or palp 5 longer than 0.30 
mm . sp. of Pichinde(Fig. 78) 

Females 

1. Spermathecae carrot-shaped and large, each with a relatively broad 
terminal knob. Basitarsus of hind leg shorter than or = to lengtn of hind 
femur. sanguinaria (Fig. 75) 

Spermathecae slender and smaller, each with a narrow, more protruding 
terminal knob. Basitarsus of hind leg longer than hind femur.2 

2. Labrum ( <0.43 mm long) shorter than head width. Combined length of 
palpal segments 1+2 + 3 shorter than 0.50 mm.3 

Labrum (>0.43 mm long) longer than head width. Combined length of 
palpal segments 1+2 + 3 over 0.50 mm.4 

3. Flagellomere I (>0 40 mm long) much longer than labrum. 
Palpal segment 5 (>0.25 mm long) = to or longer than segments 
3+4. strictivilla (Fig. 76) 

Flagellomere 1 (<0.40 mm long) shorter, = to or but slightly longer than 
labrum. Palpal segment 5 (<0.25 mm long) shorter than segments 
3 + 4. hartmanni (Fig. 73) 

4. Flagellomere I longer than labrum. osornoi (Fig. 74) 

Flagellomere I shorter than labrum . 5 

5. Genital fork stem markedly enlarged at tip. cirrita (Fig. 72) 

Genital fork stem subequal in width throughout 
. sp. of Pichinde (Fig. 78) 

scorztti* (Fig. 77) 

88. Lutzomyia cirrita Young & Porter 
(Fig. 72) 

Lutzomyia cirrita Young & Porter, 1974; 321 ( <5 holotype, 9, Rio Anori, 
Antioquia Dept., Colombia). 

Distribution: Colombia (Antioquia, Valle). 

*According to Ortiz (l%5b), the length of palp 5 in Venezuelan scorzai females ranges 
from 0.28-0.33 mm. In the Colombian females it is generally shorter, ranging from 
0.22- 0.29 mm, average length 0.26 mm, n = 9. The length of this segment in Lutzomyia 
sp. of Pichinde ranges from 0.31-0.36 mm, average length 0.35 m, n = 9, so that in 
Colombia, at least, this difference may be helpful in separating the females of scorzai 
and Lutzomyia sp of Pichinde, both of which occur together in Valle Dept., near Cali. 
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Male: Rio Anorí, Antioquia Dept, Colombia 
Female: Same locality as male 
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Material examined: Colombia. 2 <5d, 9 9$ (including holotype and allo¬ 
type), type locality, other specifics by Young & Porter (1974). 1 <J, Anchicayá 
Dam (Valle), flight trap. 10 June 197S, R.C.W. 

Discussion: Other than biting man and being attracted to light traps (Young 
and Porter, op. cit.), this species is little known. The male, with the scattered 
coxite setae, is readily distinguished from other Colombian males in the vexator 
group. 

89. Lutzomyia hartmanni (Fairchild & Hertig) 
(Fig. 73) 

Phlebotomus hartmanni Fairchild & Hertig, 1957: 328 (d holotype, 9, 
Cerro Campana, Panamá ProV., Panamá). Johnson & Hertig, 1961:765 et seq. 
(rearing data). Ortiz & Alvarez, 1963b: 321 (listed). McConnell & Correa, 
1964: 526 (infected with gregarines). Ortiz, 1965b: 25 et seq. (listed, cf. to 
scorzai, 'Measurements). Hanson, 1968:63 (larva cf. to sanguinaria, figs.). 

Lutzomyia hartmanni: Barretto, 1962: % (listed). Barreto, I%9:464 (Valle, 
Colombia). Christensen & Fairchild, 1971: 302 (Darien, Panama). Osornoet 
al., 1972a: 31 (Colombian records). Christensen, 1972a: 88 (listed). Young, 
1973: 109 (Chocó, Colombia). Young & Porter, 1974: 323 (cf. to cirrita). 

Psychodopygus hartmanni: Forattini, 1971a: 105 (listed). Forattini, 1973: 
123 et seq. (gen. review, figs.). 

Distribution: Panamá, Colombia (Antioquia, Chocó, Valle), Ecuador. 
Material examined: Colombia. 16 dd, 8 99, Rio Anori (Antioquia), light 

traps, May 1970, C.H.P. 1 d, 8 99, same data but Sept 1970, D.G.Y. 8 dd. 
1,066 99, Curiche (Chocó), biting man, tree trunks, light, Malaise & Shannon 
traps, March-Dec. 1967, D.G.Y. 1 d, 114 99, same data but Alto Curiche 
(Chocó), June-Nov. 1967. 2 dd, 13 99, TeresiU (Chocó), biting man, tree 
trunks, Shannon traps, May-Oct. 1967, D.G.Y. 1 d, Rio Raposo (Valle), light 
trap, 4 May 1964, P. Barreto. 3 dd, 6 99, Anchicayá Dam (Valle), light, flight, 
traps, tree trunks, 9-11 Aug. 1973.D.G.Y.&R.C.W. 8 9 9,25 km E of Buen¬ 
aventura (Valle), light traps, 12 Aug. 1973, D.G.Y. & R.C.W. Ecuador. 2 
dd, 3 99,17 km E of Santa Domingo de los Colorados (Pichincha), light and 
flight traps. May 1976, D.G.Y., T. Rogers, G. Fairchild. Panamá. 1 d (holo¬ 
type no. 3997), type locality, light trap, 24 April 1952, F. Blanton. 1 9 (allotype 
no. 2904), type locality, Shannon trap, 10 Feb. 1951, M. Hertig et al. 2 dd, 8 
99, type locality; Almirante (Bocas del Toro); Canal Zone; Cerro Azul (Pan¬ 
amá), various dates and collectors. 

Discussion: At Curiche (Chocó), this species represented nearly 20% (733 
99) of all man-biting sand flies taken from April to November, 1967 (141 man 
hours). Only L. panamensis was more abundant in human bait collections, ac¬ 
counting for 46.5% ( 1,751 99) of 3,707 total females. 

According to Hanson (1968), the larvae of hartmanni and sanguinaria are 
very close, differing only in the length of certain setae on the thorax and 
abdomen. 
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Uitiomykt hartmmni - A Male he a.1, B Male Hagellomeir II. V Female he ml, l> 
Female Haiiellomeiv II, li Female eihai mm ami (Miarynx. F ( lemlal pomp ami Marnent», 
same scale as Fin 730,0 Male jtemialia, H Spermalhecae. I Female ning. J Male 
wing. K Female ciharium 

Male: Valle IVpt . (\tlomhia 
Female: Curiche, Chocó IV|M , Colombia 
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l ho brvcdm|i silos o) iho htinm»inm immMiun's and lho diiirnul rostinit silos 
ol I ho adulis rr mu m virtually unknovMi Al I'urioho. wo oolloolod I >1, ’ S'V in 
Iroo huttrossos. bin olhoi ioslin(! silos woio not smuplod ihonmghls 

*#> / h/:i(i.V(irn(H (Kistoivolh X Van IV) 
(Fig. 74) 

I'HlebiVomus osornot Kisloroolli X Van IV. I*)4I ’N) ( V hnlotypo. Vallo do 
('apuli. Nariñol)opl , Colombia) Ro/cb*Hini, l^dTa l77(»(,dosot ) 

rhlrbi>ti>mus nu>nU'\w Shoilivk. 1%.’: I2H (, I’hinislis. Munioip l\i 
qnorros, Nariño IVpt , Colombia) Young X Portor. 1^74 124 (as synonym ol 
i »tome>i. lull tot s ) 

l utzomvhi osomoi Bairollo. I*)b2: % (lisiotl) Young X Porter, 1^74 )24 
(lulltols ) Osoinoolal . l*)?2a: 7U(listed) Forattini, ID7.V 21'olsoq (gon 
roviow, ligs ) 

Ihslnbutitw i 'i>l<>mbiii (Nainio) 
Miitniiil r\iiminrii ( o/omhio I J, I s' (USNM), Chirrisles (NariAo) I.' 

Aug l*)44. J A Montoya 
Oi.ti u t won Sor / xthrlirillo n sp 

s> I / uKimvin .tiinyiiiniiriti |l auvhild X llortig) 
(Fig 75) 

Phlfbi>h»mii.t .tongiimiiim.t lauvhihl X Heilig. I*)57: .1.(2 holtKyjio. S'. 
Alimranto, Bwas del Tom Pr\»v .Panama lauvhildX Horlig. I*)V>: 122 (Con 
nal Amont an rootmls) Johnson X Horlig. 1%! 7n4 ol soq (manng data) 
Johnson ol al . 1*^2: I5H (iníevled with pmmastigoios) Orli/ X Alvare/, 
|s)Mh (|2(lisiod) Horlig X MoConnoll. I *Rt' 'J.J ol soq (in tooled with /oi.tJi 
itioniii in labtitalt'ry. lig ) McConnell, PHtt 124 ol soq (naturally infected 
vtilh pmmasligotos) Sha«, I*>('l 418 (foodingon slttlhs, Panama) McC'oiinoll 
X Corroa. l^Xvl 52b 528 (infoclod with gtvgarmes. fungi, and iioiiiiiUhIos) 
Thatcher X Horlig. I%b 4b ol soq (hosts) Hanson. I*>b8 74 ol soq (larva, 
pupa, doser.. ligs ) Thatcher. I%8a: 2ñl ol s«'q (hosts) 

I ut;<>mviii siingumiiha: Barrollo. I%2: Vo(listed) JohnsonX Horlig, 1^7() 
281 ol soq (infected with Inshmaniii in laboratory). Tosh ol al.. |s)7la 15.( 
(bltHttl meals) Christenson ol al . 1^71 118 (pyloric spicules). Christensen X 
Fairchild. 1^71: (02 (Darien Pixiv , Panama) Chaniolis et al.. l*)7la '44 ol 
soq (pop dynamics, Panama) Chaniolis ol al.. Id7lh 415 ol soq (biting 
habils, Panama) Tosh cl al . l*)72 d() ol soq (bltanl meals) Christenson, 
Id72a: 88 (listed). Chaniolis et al., |d72; d5 (resting sites) Young. Id7.( l()d 
(('hoco, Colombia) Christenson X Horror. Id7.t: 57d ct soq (collocting data, 
as probable vector of Isixhmonui) ('haniotis, |d74b: 501 (keyed) Chaniolis 
X Correa. Id74 115 (collecting data) Young X Portor. 1074: .(2.( (of. to cir 
hhi) Watvl X Kilhck Kendrick. 1074: 214 (mention). Lewis. 1075a: 501 ot 
soq (moulhpart morphol ). Kutlodgo X Mossor. 1075: 410 (monlion) ('hris 



Fhuirk 74 

pA Vlf.hC<K,’B Male flagellomere II, C. Female head. I) Female 
tlugellomcre H.E. Female e.hanum and pharyn*. F. Oeniial pump and Alamenis. (i 
Npermathecue. H B«hI> of spermatheea. I. Male genitalia. J Genital pump. K Aedeaeuv 
and paramerc, L. Female wing, M. Male wing. K 

Male Chirriáis, Nariño Dept.. Colombia 
Female: Same locality as male 
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Lutzomvii) Hwttuiwrii) ~ \ Male hoail m m.i ., 
Hcnwle flajielkwrell. E »emalee.har h ^°11^ "■ 1' órnale hea,!. I) 

'»»•K. K Female eihaiium. * H SPcrm*»h^'«. I Female Wi,v. j Male 

Male Pammu ('anal /.one 
Female: Cun he. Choco IVp.. Colomb,« 

201 



.— M (»mi m«n, hor*c, «ikI al«yhi) m.i Herrn Ä c hnsirnyii. 

«ion. Pi»n«m*) Zrmmernwnet »I . 1977 57^*-^ (,,,<,,'nl! 
* (fVK. llesk't. , hfisi ) 

'»«** dei ,g7u ,W; 
niMnhtUl,* H, 'Hliuhtx ( •, Kthl Ä». , /> 

Mnlmsc trap.. ir>*r t,u„ks. t^ichc .rh.'^ i ‘ ? 11 "**"• ‘'»b«- Sh»nn,m. 
81 ÍÍ. Alu. Cunche tlW L ' Apr'1 (Vr Y I T 
*fcf, 2 tfV. T^rr*iu (CTkvó), light VUI«^','%7 i 

July 1967. D.tî Y. I An-Ki* .. ,,rr ,run^. Marvh M« 

n i; V ÄKl' W /»«Aarrat. 4 ¿71 ,,,!h, " Au* 
/>ui MixhMi a highly »nthroiW.il. ^ ' N ,°r> «• 1¡MI 

* ««« "• ftT.r.w'r. :Tu'"‘ ^ « 

ih.",’ I‘''U'N"' ■ ''»í N™lv 1-...,j,, 
bcir'nited tu this ta\on f,'7M ,f'»“I«** ««ken .luring 

'.'hanKteniitic spemuthe 
1*pfl,e* <Theodor. |9ft5) For further 1 °W,hr "‘"»"»«m gIXH,n 
'■tu'nxhips. ,he rr».lrr i, °n 'hc <"u* rv 

*i* J^irwrvru jr»yv.Mi (Orti/t 
(^11 771 

PUrbot,mtusnytrtm tvt,/. |%xh 

J- Sr- Vcw/Ud«‘ Sc«, c« .1 l%r ÏJT' V1 ^ Ar 
Mpn.1 Lein, |9h9; t, «" ,%7 ,g' « ^ (li**,, <f. tf keycl) 

*hh (listel). Youn^Ä ^.^19747 Ptl.<,,t),,'Mcd) W»«*"»* Morales. |97:: 
sr9 (»«i. review, «g* ) ' * 'irrita). Forattini, |97t '| t^, 

Àârrsxtiï r""« »■■ : r 
»««. :..... i ». iw. Maf.'h i%*V 

!ü'h. |g7VJ »^nr ri tí ¿kS; V,ARCW ' li-**"* 
l'*htt«p.:8J«n 1975, J Btxmne r ' / AnthK‘A'<* l>«m. 400 nMv»||c) 
in iree burtreru, 29 Apn, 1948. H. TW^ ' s(> R"nchotî™^( Ara8u»).‘ 

« ist kssUm; A toiH>(\ iv »%t' # 

with only I .sm»|| seta ai the h«.se of ihe^x!^'77', f 'i0'Wwh<" «berrán«, 
specimens«g^e morachvselv with(W?! 0' * or ’ ^^^mhian 

•“"g,hrm «• ^*peci«c tin the prasent^' ** ******' *nd 1 «'» 
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According to Ortiz (l%5b), the scorzai males have 2-3 (usually 2) basal 
coxite setae, one of which is markedly enlarged. The Colombian males also 
have an enlarged seta plus at least 2 other smaller setae at the coxite base. The 
parameres are generally similar, although those of the Colombian males are 
slightly more clubbed apically. and the ventral margin, below the aedeagus, is 
less acute Other character states of the males, and seemingly all those of the 
females, are quite similar except for the longer palp 5 of some of the scorzai 
females from Venezuela. 

In Colombia, L. scorzai occurs with Lutzomyia sp. of Pichinde at Pichindé 
(Valle) and with L. harimanni, L. sanguinaria, and L. cirrita at Anchicayá 
Dam (ca 4()0 m above sea level). Both the s orzai male and female, the only 
specimens available from the latter site, are smaller than any of those from 
higher localities in Valle and Cauca Depts. ( 1,200-2,180 m). The wing length 
of the male = 2.1 mm; that of the female = 2. S mm as opposed to 2.6-3.0 mm 
for the others from higher elevations. A similar variation in size as related to 
altitude is that observed in specimens of B. galindoi discussed earlier. Thus far, 
L. scorzai has been taken only in light traps. 

I associated the sexes of 1.. scorzai on the basis of several features, notably 
the length of palp 5, which ranges from 0.20 to 0.31 mm in males and 0.22 to 
0.29 mm in females (n = 10 for each sex). The interocular distance is rather 
narrow when compared to that of sympatric species in the vexaior group. Light 
trap collections near Cali, where a large television tower is situated, yielded 
scorzai males and females but no others in the vexator group. 

The scorzai male, characterized by the enlarged seta of the coxite tuft, is 
readily distinguished from the males of harimanni, Lutzomyia sp. of Pichinde, 
and others by this character and by others in the key. 

The females of scorzai, harimanni, and sp. of Pichinde are difficult to sepa¬ 
rate, the spermathecae, cibaria, and palpal proportions being of little diagnostic 
value. 1 therefore must rely on direct measurements to distinguish them. The 
labrum of harimanni females ranges from 0.32 to 0.42 mm in length (n = 43 
from various localities in Panamá and Colombia). Flagellomere I is shorter than 
0.40 mm. Both structures are longer in scorzai females, the labrum ranging 
from 0.47 to 0.54 mm in length; the first flagellomere 0.44 to 0.50 mm long. 

The females of scorzai and sp. of Pichinde are nearly indistinguishable, only 
the length of palp 5 being helpful in diagnosis (see footnote on p. 197). 

A male and female of scorzai from west of Cali at the television tower local¬ 
ity are described as follows. 

Male: Wing length 2.62; width 0.80. Except for middle part of pleura which 
is paler, whole insect well pigmented, dark. Head height 0.40; width 0.39. Eyes 
separated by 0.12 or by distance = to 6.3 facet diameters. Flagellomere I (0.47 
long), 1.2X length of II + III; ascoids simple, short, those on flagellomere II 
ending near middle, on all flagellomeres except last. Length of palpal segments: 
1 (0.05), 2 (0.15), 3 (0.16). 4 (0.08, 5 (0.21); palpal sensilla (ca. 14) in distal 
two-thirds of segment 3. Labrum length 0.29. Cibarium with 15+ dot like ves- 
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gamma (0.29). Length of fc"'ora, ,‘ '“j qq t 90 I 20 Abdominal stcrnite 
1.02; midleg. 0.89. 1.60.1.10; h.ndleg I ^ openi„gs lat- 
2 entire, others (3-5 a, least) w.th ^‘y v^le. paired or ^ of 

c rally- Genitalia. Style 0 20 lo"g- *\2 £ xo.o6 wide) with a basal tuf« 
structure, no subterminal ««a^C (<^ i(s ,ength seeding width 

of 3 setae, one much,h,cker "T° g Aeileagus subtriangular. pointed at tip. 
of coxite. Paramerc simple as fig“^n J d ,f each filament 0.39 long or 
Lateral lobe 0.30 long. Genital pump 0.14 long, e 
nearly 2,g^)*ng«^ ®fPa™*^e^**SjS^w^ojoratjon Head he,ghl 

Female: Wing length 3.06. kv distance = to 8 facet diameters. 
0.52; width0.47. Eyo «pittedh, 0_l6otM,«« „ i„ i bo. 
Flagellon ere I (0.47 long), nearly 1.2X length 0 ^ 0 24) 3 (0.26). 4 

slightly longer. Ungth of ^'^ ^"^in d Labrum 0.52 long. Cibarium 
(0.09), 5 (0.24); palpal sensilla (..2 ) • 0 ^ teelh< ^ime larger 
with 4 sharp, equidistant horuon I h. ^ ^ incomplete; pigment 

than others; chitmous arch hard y unarmed. Pleura with 20 upper 
patch faintly ^ 
and 5 lower eptsternal setae. Le g femora, tibiae, and basitarsi: 
(0.37). deha (018). pmm ^Bi. Length of , ,5f 2.„., .35. 

Foreleg. 1.13.1.50.1. !°’^ eg’te R with 8 ^tae on each side. Spermathecae 

Xt.U~s^men,ed. ca. one-third length of individual ducts bu, 

longer than common duct. 

93. Lutzomyia striclivilla n. sp. 
(Fig. 76) 

V ? 10- width 0.67. Whole insect dusky except 
Male (holotype); Wing 1 8 ’ oxae and abdominal tergites 1-3. 

for darker head, part of mesonotum. p „ )2 or by distance = to 6 
Head h.ifh, 0.42; widd. » ” U + •«; ., 
facet diameters. Flagellomere ( midd,e of structure, on all 
coid» simple, short, those on II nrt extending , (004)> 2 (0.i3). 3 

flagellomeres except last. Leng J P ^)) on d,stal two-thirds of seg- 

(0 12)- « (0 W-5'»“»j ÆrÜ'hcl » «digi.) i«x; pigmen, patch 
ment 3. Labrum0.26long. invisible the latter seemingly complete, 
slender, it and chitinous arch near ^u- 2^and5-blowerep.ster- 
Pharynx0.23long,unarmed.Pleurawtth 11 (O67), beta (0.17). delta 
nal setae. Length of wing .^ .md balitars.: Foreleg. 112. 
(0.22). gamma (0.40). ° ’ , 23 2 33. 1.47. Abdominalster- 
1.71.1.20;midleg. 1.0.1-94-^2.^^^-^4 long> with 5 major 
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Male Rio Anon, Antioquw IV|M , Cokvnhia 
Female: Same kvalily a» male 
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- Hfnak hc«d. B Fc«uk H^clUw.r II. 1' Ciemul ,hu»,v l> 

' b M*te •Cn,U,'*• h M,l< w,n*- 0 K-nuk t< M«k- vu^. | 

Mâk: E«m vM Salaüiux Vklk IV|H . OtkwtNa 
Fenulc; Same Kvaht> a» male 
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UC (0 41 long » 0 08 mdc). vwih ha.sal lull ol ea 2S 

a eux ular. raspberr> like base Paran,ere simple, raiher slcndei as Z*" Ae" 
jleagus subir,angular, pointed al t,p l aieral lobe 0 .M long Genual pu„,n o I ' 
long, each h an,en. very ,hin. 0 43 Un,g or nearly 3 bx ZLiZnZ 

htHutlf (allotype); Umg length 2 H) utdth 0 78 r’>i t ^ 

»■« »« ; tr:; “ :?< 
'zztr?- ho*, ta,,. ta^ ,hJ„, V, 

4 (0 (N)fl3To vTn I T*5 ‘l! Pd‘N SCg,,Hfn,S; ' U> 0,)- * U) I3). 3 (0 Id). 
, ‘7)<Np«l«rnMllaasin ci l.abrun, 0 32 lone C,bar,um unh a 

, '■l“1'11»'»™ hwriionu, talh. c. ,5 .null wruc4| h . 
Iniii.verw tow; pifiiienl pai.-h sknder. wider netf verilea, itrih h. ^ 7 

^.iïxzzzt 'ZJxizx :,t “'t 
*—* f»** 0 4». , 40. o.ov ' 0 «« , , iv r» -1 
Abdominal oernita 4. in <4 Tmiw H with a 4 . ..hmdlc^mi.onp 
■^«•.nddml.»*»*» ^ 0 ^0:-5««.»««h.idc, Sporn.. 

Ihuribuiùm. Colombia (Antioquia) 
Material examine J: Colombia. J (hololvoe no S77, u,. » . 

P7;/, ^9 
d.i.mh.,,,^ Jw „wop,, m» 

' ‘ •"»l** W-<ypc l'X'.lil), ta, «tal. 14 Ami “«I C H ; 
* «"“»P' **• «<»• OK bvalil,. human hau. 50 March ,071 C H PIS 

(paraiype no. 591), sanie data but 2, Juiv io7, , r 
dala bul Ib Sept. WO ‘ ^ 1 ^ U^aiype no 5d3). NAn,e 

f1 <■" 0« Oa». of lumactual 

icnpir.Ârd'Cxr'''""".<—.0. 

-sexes. In contrast to the osornoi male, !.. srn. tm/la has relatively stnder par 
ameres, the cox.te tul. is smaller and consists of fewer setae 

, er,hai' differences. I an, unable to separate the females of „„ 
and osornoi The labrum of the latter exceeds 0.47 , ,m in.n^K^ 
r/wm/tfu females, the labrum is less than 0 39 mm long ((Uj'-O 3^,0° 

209 



dcnce lo support this becomes avaHaWe ïwill còntin Un,,l‘ °r Unless- evi' 
species. ’ commue to treat them as distinct 

The specific name means "vile woman" -.,,,1 
of the females. Dr C. H Porter havim. • n 1 ^ ,0 'hc manb,ling habit 
a. Rio Anori in .97« and man 

94 Lut^my,a sp. of Pichinde 
(Fig. 78) 

Distribution: Colombia (Valle), 
Material examined: Colombia h too 

(Valle), (ree Irunks. rock crevice, aflulv G v í í?"*'-75°m> 
9. same data but 2 Aug 1971 | 7 on ’ ' A R.C. W 3 <J<Î, | 

an informal name, hoping IhlXtuœ IdL's wiÍltmlv e".’ [it” ^ " 

wr,am - *• ^"0" 
«naldifference,asn,»edfor» ‘„“d/”“""'' POS‘iW>'r'"ec,i"e 
of sp. of Pichinde have been taken on vt r [ T™ Thus far' ^¡mens 
not been determined whether or not the "rfal,(Valle) 1.200 m. It has 
•uft of the male consists of 3 setae all X ¡T an,hropophilic The coxite 
longer than palp 3. Both sexes were’collectÎT! '11 a"d Pa'P 5 is alwa.V^ 
m a rock crevice, and once in a light trap. ogether ,n fores,s on tree trunks. 

lands of ColombilThas been takenXdith ^ oví^" mOSt CHmmon h ,he low- 
Prov,. Panamá-,he ty^lXX Pa"a>ná 
•ype and allotype. areXger than ,h f^'nicns from ,here. including the holo- 
structure. One X of theXheTu0 M ^ bu* dt> no* d¡ffer in 
being less than. equa. lo orZllÏÏ,^ Pa'p ^ variable, 
found resting on tree trunks. g y g hdnpalp 3 This species is rarely 

and female were take^iogetheron aÍrT^tÍ^Í '* gpen B°,h ,he ma,e 
. Male (no 598): Wing f/ngth 3™^^"^ ^ ^ JUly ,973 
■«aha well pigmented, contrasting withreX and ßen- 
memed. Head height 0 49- wid/o 4I p f ‘ Wh,ch is fain,|y P¡8- 
distance = 0.76 or 3.9 faX d am^ - n* ¡«emculm 
length of II + Hi; ascoids simnl ,• erS F agellomere 1 (0-50 long). 1.35X 

flagellomeres except last.' Leng h’orpaTMl"01"8 0fli °n aM 
(0 22). 4 (0.,,). 5 (0.35): Ä sensRa ?5Ten,H ‘ ^ 2 (° ,8)' 3 
men, 3. Labrum length 0.35. Cibarium with ca XmaO ,W°',h,rds of seg’ 
p.8me„, patch slender, hardly visible; chitinous^ ^^^24 
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. riuURE /8 

Lut zoni y ta sp. of Pichiik? ?   AP 

Fenialc cibarium, E Male flagellomírc H p'Tfï flage,lomere n- C. Genital 
H. Male wing. I Spen.iathecac * '•F Male «wialia. G. Female wing. 

FemalePÍfn^Val,eD,:p*Colom^ Female. Same locality as male 
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long, unarmed. Pleura with IS upper and 6 lower episternal setae. Length of 
wing vein sections: Alpha (0.84), hela (0.35), della (0.26), namma (0.38). 
Length of femora, tibia, and basitarsi of slide no. 600: Foreleg, 1.07, 1.83, 
1.24; midleg, 1.02, 1.93, 1.34; hindleg, 1.20,2.30, 1.57. Abdominal sternite 
2 not visible (other ¿6 have paired lateral openings). Genitalia: Style 0.20 
long, with 5 major spines, the most basal on proximal one-half of structure, no 
subterminal seta. Coxite (0.36 x 0.08 wide) with 3 monomorphic, thin setae at 
base, none longer than greatest width of coxite. Aedeagus subtriangular, pointed 
at tip. Lateral lobeO.31 long. Genital pumpO. 15 long, each filament0.51 long 

or 3.4X length of pump. Cercus as shown. 
Female (no. 599): Wing length 3.29; width 1.1. Coloration as in «J. Head 

height 0.60; width 0.51. Eyes separated by 0.13 or by distance = to 6.2 facet 
diameters. Flagellomere 1 (0.53 long), I.32X length of II + III; ascoids as in 
J but slightly longer as shown. Length of palpal segments: I (0.07), 2 (0.28), 
3 (0.31), 4 (0.13), 5 (0.35); palpal sensilla as in d. Labrum 0.59 long. Cibar- 
ium with 4 sharp equidistant teeth, ca. 16 vertical teeth subequal in size; pig¬ 
ment patch subtriangular, moderately infuscated; chitinous arch most noticeable 
at sides, but complete. Pharynx 0.30 long, unarmed. Pleura with 22 upper and 
5 lower episternal setae. Length of wing vein sections: Alpha (0.98), hela 
(0.32), della (0.32), itamma (0.40). Length of femora, tibiae, and basitarsi: 
Foreleg. 1.24, 1.91, 1.27; midleg, 1.15,2.11,1.40; hindleg, 1.35,2.45, 1.40. 
Abdominal sternite 2 entire (other 99 show barely visible paired lateral open¬ 
ings). Tergite 8 with 1 seta on each side (other 99 have 4+ setae on each side). 
Spermathecae and ducts as shown. 

Cayknnensis Group THeodor, 1965 
Tnecayennensis group with over 17 species and subspecies, depending on 

author, corresponds to the subgenus Micropygomyia Barretto, 1962. The spe¬ 
cies are divided into 3 subgroups—the series cayennensis, chiapanensis, and 

atroclavata (Lewis et al., 1977). 
There is circumstantial and direct evidence indicating that some (and proba¬ 

bly most) of these species feed on cold-blooded vertebrates (Fairchild, 1955; 
Williams et al., 1%5; Lewis, 1975a). 

Four species in the cayennensis group are presently known to occur in 

Colombia. 

Keys to Species 

Males 

1. Coxite with a tuft or group of 4+ setae. 2 

Coxite without nondeciduous setae . 3 

2. Coxite tuft of 4 strong setae .L. atroclavala (Fig. i\) 
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t Olitc uni t*l ; H rather slenticr. mi.h^Ih a«|ac 

. *r»rr,-ar/rn.w.» tl;m K2) 
3. holcmui »hortet than pnmhia Cihanum wilh a comb like nm of 

bmll" ,U’",0,"ul U'c,h- Mm,U' hK 7*iJ Pleura pale Winy 
. «•uveuwmvM (Hg 70) 

IWtmn longer than ptottb.a ribariutt, w„h,H.t honrontal teeth a 
^omb like ixm Pleura «lark Wing very slender 

Krmolfs 
mii n>/n fci d ig KO) 

I Cibanum with aeomb like tow of 12 r hon/ontal teeth 

. «■«ivrnnra.Mjf (Fig 7*)) 
i'tbaruim with fewet than h hon/ontal teeth, not in aeomb like nm 2 

: hotemu, longer than ptot.bta Pharyn* shone. «ith ineonapieuou* 
poMinoi spines. Pleura as dark as mesonotum C'ibarium with 
(«nMuberanee between inner pan ol hon/ontal teeth mi, ov»vgu (K.g KO) 

IVotcmur shorter than pombta nratyns longer and wuler wilh 
IMXumnent spines and tunsve.se ridges Pleura obvioualy paler 

1 'üw,um w"hout a pnvtuberanee hetwren 
inner pair ol hon/ontal teeth ( 

^iUm w,,h Vrr> *"«» hon/ontal teeth Pigment pa,eh rather 

' .. iims'/nvu/u (Pig. K|) 

slei'k!"" ""h "'“'b l‘"*1Cr hon/onUl k'clh hgmeni patch mote 
vene/ue/eri.u* (Fig K2) 

Si Kll Sr AVI'NNI-NMS 

*»3 / w otivi.i .'.rvennenvu (Huh A A bon nene) 
(Hg 7d) 

FKkH * Ahonncnc. I«l. 1.1 ,.1 

«1L™'" ... Ww'* > «»»•»«« 
Aik*.,,., m2. .17. 4M.,. V. twl). “V 

,4,,. ,4.1. ,4,,.,. V.ta^.WH.v. R.«*.,' ,4,4 ,,,„ 
*0»| (, . irdeser.. hgs., tosta Kiea) Fairchild .¾ Heilig I DM) p| nr 

P,,*.,«., . ,4*2: .,8,. ,88,.,. i, 

,gM W,II, 

«-*: I-SÍ Hcnr,i,uei 
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Figure 79 

Luizomyia caytmensis — A. Male head, B. Male flagcllomere II, C. Female head. D. 
Female flageilomere II, E. Female cibarium and pharynx, F. Male genitalia, G. Spcr 
mathecae of female from TVinidad.H. Female wing, I. Male wing, J. Female cibarium. 

Male: THnidad 
Female-1 ^Icon Stale, Venezuela (except Fig. 79G) 
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(ci. V. (igs.V Lewis. I%7a: 7hct scq. (classif., 9 kcycil, refs.). Ailkenelal . 
|%8: 2M (Trinidad V Williams. 1970: 332 cl scq. (summary of collecting data. 
Belize). Christensen cl al.. 1971: 118 (mcnlion). Christensen. 1972a: 88(listcd). 
Christensen ct al.. 1972: 37 (collecting data. Panama). Osorno ct al., 1972a: 
38 (Colombian records). Forattini. 1973: 122 ct scq. (gen. review, figs.). Chris¬ 
tensen & Hcrrer. 1973: 379 (Panamá record). Lewis, 1973a: 302 ct scq. 

(mouthpart morphol.. figs ). 
Distribution: Mr iico. Central Amerit a, Colombia (Antioquia, Bolivar. Cal¬ 

das. Ccsai, Cundinamarca. (¡uajira. Huila. Magdalena. Norte de Santander. 
Santander. Tolima). hA Utulor, Venezuela, Trinithul, West Indies, french Guiana. 

Material examined: Colombia. 2 Jd. Caucasia (Antioquia). light trap. 13 
Feb 1972, J Longridge. I d,2 99. ca. 10 km SE of Santa Marta (Magda¬ 
lena). tree trunks, 17 Aug. 1973, D.G.Y. & R.C.W. Costa Rica. 4 dd, Bar¬ 
ranca (Puntarcnas), tree buttresses, 17 Dec. 1931. R. Rosabal. Panama. 19 
«ici. 30 99. various localities in the ('anal Zone & Panama Prov. Trinidad. 7 
dd, 2 99. Bush Bush Forest. Nariva Swamp, I9M-1962. T. H. G. Aitken. 
Venezuela I ci. I 9. Mene Mauroa (Falcon), in house, I. Ortiz. I 9. near 
Calabozo (Guarico), outside wall of house. July 1963. D.G.Y. 

Discussion The cayennensis specimens from near Santa Marta agree with 
the descriptions of Floch and Abonncnc(l941a. 1932). and thus, I believe, rep¬ 
resent /.. cayennensis cayennensis, the nominate subspecies. 

The other cayennensis subspecies, now 6 in number, were discussed and keyed 
by l .ewis ( 1967a). The statusof some of these, asnoted by him, can bccstablishcd 
only when additional material become available. 

It may be noteworthy here to report the presence of L. cayennensis in Cuba. 
The single female, captured in a light trap at Guantanamo Bay, U S. Naval base, 
Jan 1970. J F. Tisdale, is slightly damaged, but it resembles L. c.jamaicensis 
(Fairchild & Trapido. 1930) in details of the cibarial armature and spcrmathccac 

The cayennensis female is easily distinguished from other Lutzomyia fe¬ 
males in Colombia by the comb-like row of horizontal teeth and armed pharynx. 

96. l utzomyia micmpyua (Mangabeira) 
(Fig. 80) 

Phlebotomus mictvpygus Mangabeira. 1942a: 132 (<5, Aurá, Belém, Pará 
State. Brazil) Damasceno et al.. 1949: 829 (Pará, Brazil record). Barretto, 
1930a: 107 (á keyed). Floch & Abonncnc, 1932: 37 (d keyed). Scorra & 
Ortiz. I960: 434 et scq. (écologie study). Pifano et al.. 1962: 383 (d keyed). 
402-403 (d. 9. dcscr. figs.). Scorza ct al.. 1963: 441 (mention). Ortiz & 
Scorra. 1963: 342 (collecting data, Venezuela). Ortiz, 1963a: 209 ( 9 keyed). 
Scorza et al., 1967: 190 ct seq. (disl., d, 9. keyed, collecting data). Luccna, 
1967: 274-276((.3 redescr., figs., Perú). Marmol Leon. 1968: 30(listcd). Mor¬ 
ales et al.. 1968a: 380-381 (Colombian records). 

l utzomyia micnipyga: Barretto, 1962: 96 (listed). Martins ct al., 1963: 334 
(Roraima, Brazil). Martins et al., 1963: 3 (Rondônia. Brazil). Aitken ct al.. 
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Ficiimi' 80 

I .ut;om\iii mii'n>p\gti A hcnmlc head. B, Female flanei lómete II. C Male heail. I) 
Male Hagellttmere II. F Female cibarium ami pharynx. F Male genitalia, (i Sperma 
thecae, H. Female wing. I Male wing, V Female cibarium 

Male: Curiche. Chocó lîept . Colombia 
Female: Same hvalitv as male 

?lb 



I%8. 2M (TYinidad). Thalchcr. I^8h 1142-1143 (aiborral hircdina sites, 
anaína) Tesh et al . l»>7|a: 153 thlood meals) ('haniotis et al . U)7|¡| 344 

ctseq (pop. dynamics. Panama) Christensen et al . I¢72: 37 (collecting data) 
Chaniotis et al.. I')72: ¢3 (resting sites. Panama) Christensen. I*)72a 88 
(listed). Llanos. 1073: 34 (<3. <t, redescr.. â figs ) Christensen ¿h Herrn 

1973: 379 (collecting data) Forattini. 1973: 139 el seq (in part, figs . most 
information pertains to / schreibfri, dist.) Martins et al . 1975: 7w> ct seq 
(refs . cf. to si hreiberi. dist.) Uanos. |975h h7() (Peru) Herrrr & Christen 
sen. 1976b: 62 (collecting data' Llanos et al.. 1976: 480 et seq (V. descr 
figs . refs.. Pera) Martins et al.. 1976h: 496 (Peni) Lainson et al.. 1976b 57 
(Mato( rosso, Brazil) 

Distribution Pan,muí. Colombia (Bolivar. Boyaca. Caldas. Chivo. Cundí 
namatva. Guajira. Magdalena. Meta. Norte de Santander. Santander. Tolima) 
b, un,lor. P, ru. Hruzil. Venezuela. Trinulad 

Material examined: Colombia I I 9. Curiche (Chocó), trae trunk. ? 
May 1967, D O Y. I 9 . Teresila (Chivó), trae trunk. 23 June 1967. D O Y I 
c3. Rio Don Diego F of Santa Marta (Magdalena), tree trunk, 15 Aug 197), 
D G Y & R C W 7 (frf. 6 Í9. same data but ca. H) km SK of Santa Maria! 
17 Aug 1973. Brazil. 3 cW. 5 99. Labraa (Amazonas), trae trunks. 10 Oct 
197.. D.G.Y I d. Rio Aripuanà at Humboldt (Mato Grosso), trac trunk. 17 
Aug 1974. D.G.Y. Ecuador. I 9. Rio Napo at l.imoncoeha (Ñapo) trae 
«runk. 23 May 1976. D G Y. Ä T Rogers Panana 12 .M.2 99 hvalities 
m Panama and Colon Provinces & Canal /one. Trinidad 3 13,3 4 99 Hush 
Bush Forest. Nariva Swamp 1962-1964 1 H G. Aitken Venezuela 2 99. 
Agua Santa (Thijillo), tree trunk. 10 Sept 1965. IXî. Y 

Discussion Several references to L mictvpvgar including those bv Sher 
lock & Carnheira (1962. 1964). Carnhciro & Sherkvk (1964). and Sherlock 
& Pessoa (1966). refer not to that species but. instead, to /. schreiben-» 
closely related species from Brazil (Martins ct al . 1975) The males of both 

species have remarkably small genitalia but are distinguished by the position of 
the apical spines on the style ( I terminal spine in schreiben. 2 terminal spines 
m micropyga): by the pigmentation of the pleura (pale in schreiben, dark in 
micropvga). and by the fact that the profemora of both sexes ol rniempyga. 
unlike those of schreiben, are shorter than the pmtibiae. Phis latter feature ap 
pears to be unique among the l utzomvia species, as pointed out bv Martins et 
al (1975) and Llanos ctal. (1976) 

Both L. minasensis (Mang.) from Brazil and /. quadrispinosa (Floch Ä 
t hassignet) from French Guiana are treated as junior synony ms of / mien, 
pyga by Forattini ( 1973). 

Unlike the micrvpxga male, however, that of minasensis has pale pleura the 
genitalia are larger, the style has but I terminal spine, and the ptofemur is 
longer than the protibia I examined 3 ,3,3 of minasensis from Minas Gerais 
Brazil, which were identified by Ptof. A V. Martins and which agree with Man’ 
gaheira s original discription of the species. 
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According lo Martins el al. ( 1970), the minasfnsis female is nearly iiulisim 
guishablc from that of L. olheirai of Martins, da Silva & Falcão (1970). The 
individual sperm ducts markedly widen towards the junction w ith the common 
duct unlike those of miempyga, which are subequ.ù in width throughout (Fig 
80G). The pharynx of the mientpygu female is armed with short spines (Fig 
80E). unlike minusrnsis, in which they are lacking. 

I should point out that Forattini's concept ( 1973) of /.. micntpvgii was based 
partly upon the studies of Sherlock & Carnherio (I9M, 19(^) but. as noted 
above, they were dealing with 1.. schreiben, not /. micntpygn (Mang ). It is 
thus understandable why Forattini fop. cit. ) considered it and mimisensis to be 
conspecitic, the males of each having I terminal spine on the style and with 
pale pleura. The larger size of the mimisensis genitalia and differences in the 
females (similar to those between micmpygti and miiuisensis) indicate, how 
ever, that schreiben isdistinet from mimisensis. 

Solely on the basis of the descriptions of l.. quadrispinosa by Floch & Chas- 
signet (1947b) and Roch & Abonnenc (1952), I am not convinced that it and 
micrvpyga arc conspecific. Only the male of the former taxon is known. It has 
very small genitalia, like micrvpyga, but the parameres arc more slender api 
cally. I have not observed such slender parameres in any of the micrvpyga 
males examined. The length of the pmfemur and protibia was not mentioned 
in the descriptions of quaJrispinvsa. It seems, then, that additional material of 
this taxon is needed from French Guiana to (irmly establish its status. 

The fcnvlc of micrvpyga was described by Pifano et al (I9h2) and Llanos 
ct al. (1976), the latter authors noting (hat the cibarium generally has 4 or 5 
horizontal teeth but illustrating a specimen which has 7 All of the females ex 
amined by me from Colombia and elsewhere have 4 distinct teeth (Fig 80J). 
They agree with the descriptions cited above in all other character stales 

Flagellates of uncertain identity were recovered from a micrvpyga female in 
Panama (Christensen et al., 1972). These parasites were found posterior to the 
midgut, similar in position to those observed in l. schreiben females by Sher¬ 
lock & Pessoa (1966. as micrvpyga). According to Tesh ct al (1971a), / mi 
crvpyga in Panamá feeds principally on cold-blooded vertebrates. 

Series atroclavata 

97. Lutzvmvia atnH'lavaia (Knab) 
(Fig. 81) 

Phlebotomus amnlavatus Knab. 1913: 135 (d, 9. Gasparee Island. Trini 
dad). Banetto. 1947: 186-187 (full refs , synonyms). Dampf. 1947: 296-305 
(refs.. <î redcscr, full refs., figs.). Fairchild & Hertig, 1948b: 455 et seq. t¿. 
9, redcscr.. figs., refs , synonyms). Fai-.vhild & Trapido, 1950: 405. 409 (<f, 
9. keyed). Barretto. 1951: 212 (dist ). Floch & Abonnenc. 1952: 34. 47 (<J. 
9. keyed), 107-112((3.9, redcscr., figs). Scorza & Ortiz. I960:434 el seq. 
(biology). Pifano et al.. 1962: 387. 389 (<J. 9. keyed), 398-400 (<f. 9. re 
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descr .figs synonyms.refs.) Fauranetal . l%ft:»)»)4-»)()8(<í.rrde«.T figs 

«-: 
Phlebotomus tejer,ie l.arroussc, 1922: 71. 7f iff o 7,.11,, elol- v 

2uela) Ovar iq^o* i in / • - » i » V, ^uiia State, Vene“ 
(rrfs ) y * - (as synonym of amniavarus). Barreno. t«M7: 187 

^KMÎZr' írí"LT’"“ F,,Kh * Ab'"’“~' '«>* !(<!.?. G„.dc 
l»Mh «Sn " : T"ym rf “'"»'“«"“I F.'nh.ld * Ho*«. 

.., (*s synonym of atnu-lavatus). Courmcs et al , 1966 217 et 
seq. (as possible vector of kala azar in Guadeloupe). 

_ LutzomyiaatnHjavata: Theodor. 1965: 195(9. figs ) Forattini I97h. ini 
(listed). Christensen. 1972a: 88 (listed). Osorno et al . 1972a 61-65 Coium 

ZTl 1 FrÍnÍ- ,973: 21 ' " ^ (in review, figs ) 
¡¡« HuíT/'m P,rr-<;°lomhia CM»*' Cundinamarva. >Gua- 
jira.^Huila. Magdalena, .’Meta. Norte de Santander. Santander. Tolima) 
enezuela. Trinidad, and other islands in the West Indies 

(MagdalenaMw trunk/l7/(^^^975.A^C^W. T,T ""r "T* 

*Z7!u ,HjieS (Sl CroU’ Vir»in òranada, St. Lucia)*, 

r™"’ h‘Vm|‘ * (Fairchild . 

™yTo^ STfc, Z2"?* ^ ^ “1« "rala* -re «ad.„N Miy conect. but the females form Guajira and Meta Depts. may reniesenl in 

with* r . <= .•«'«<•»"■). Ihc nutesof which were t,ke„ 

slru.'turaldclaiV ^ ^ « «y «mito ta 

( 'Ü!™ï "'*"?! “W"" »“«mí™ hy C.Himics « ,1. 
r’ "'- ">ay be the vecror of IcUa mi in Gunddonpe w I 

» t»"-'» 'tees, on rrnnk, ^ 
crevices, nie feeding habits remain virtually unknown. 

98. Lutzomyia venezuelensis (Floch A Abonnenc) 
(Fig. 82) 

JMrb«,„ Finch A AKinncnc. m>h I «! Motyne Sel» 

Sco^^ie l,52: '«tdiirih ). 
mTi Ç kewd^dOf 'doa T-:?'1' '",dyl er al., I%3: Ml. 

V^05-404 («Î, 9. redescr. figs ). Ortiz & Scorza I9isv 

Son) A'™"' l%’* »Mmerc 
, ' (men,ion> Mármol León, 1968: 51 (listed) 

Phlebotomus zulniensis Flwh & Abonnenc, I948b:3(9 ZulaState 

4UnnaLkan0&0r,ÍZ' ,952: ,47(dÍS* • 9 *tcyed). Scorza À Ortiz ^960• 
• 4 (as probable synonym of venezuelensis). Pifanoet al.. 1962: 405 (as syno- 

I ‘1 
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V 
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~ A‘ Fem*,e cib,rium Ph#ryn*- B- Male genitalia, C. 

Male: Minea, Magdalena Dept., Colombia 
Female: Caucasia, Antioquia Dept, Colombia 
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nym of venezuelensis). Scorza ct al.. 1963: 441 (mention). Mármol León, 

1968: 31 (listed). 
Lutzomyia venezuelensis: Barretto, 1962: % (listed). Theodor, 1965: 185 

(listed). Forattini, 1971a: 102 (listed). Osorno et al.. 1972a: 36 (Colombian 
records). Forattini, 1973: 312 (as synonym of oswaldoi). Lewis, 1975a: 502 ct 

seq. (mouthpart morphol.). 
Lutzomyia zuliaensis: Theodor, 1965: 195 (cf. to atroclavata). Forattini, 

1971a: 101 (as synonym of atroclavata). Forattini 1973: 281 (as synonym of 

atroclavata). 
Distribution: Colombia (Antioquia, Magdalena. Meta. Norte dc Santander. 

Guajira). Venezuela. 
Material examined: Colombia. 2 99. Caucasia (Antioquia), light trap. 29 

April 1972, J. Longridge. I <$, Minea. SE of Santa Marta (Magdalena), tree 
trunk, 17 Aug. 1973, D.G.Y. & R.C.W. 6 <S<S, same data but 10 km SE of 

Santa Marta. 
Discussion: Lutzomyia zuliaensis (Floch & Abonnenc) from Venezuela is 

probably the female of L. venezuelensis (Floch & Abonnenc) as stated by Pí¬ 
fano et al. (1962). This association is based upon collecting data and morphol¬ 
ogy. The pharynx of the venezuelensis male, although smaller and lacking 
spines, is generally shaped like that of zuliaensis and ainrclavata. 

The males of ainn lavat' and venezuelensis are nearly identical in most char¬ 
acter states but differ readily by one feature—the number and nature of the cox- 
ite setae (cf. Fig. 8IF anc* Pig. 82). The larger horizontal teeth and smaller 
pigment patch in the cibarium of the venezuelensis female (Fig. 82) contrast 

with those observed in that of atroclavata (Fig. 8IJ). 
Forattini (1973) treats L. venezuelensis as a junior synonym of L. oswaldoi 

(Mang). but the latter male has 5 major spines on the style and the female phar¬ 

ynx is unarmed. 

Oswaldoi Group Theodor. 1965 

This group of over 16 described species was defined by Theodor ( 1965) and 
by Barretto (1962) as group 2 (oswaldoi) of the subgenus Helcitcyrtomyia Bar¬ 
reno, 1962. Three species are known from Colombia. 

The majority of species occur in South America, especially Brazil, where 
they are found most commonly on tree trunks and sometimes in light traps. The 
females, except for L pia. which may not be closely allied with the others, can 
not be regarded as anthropophilic. A few species such as L. oswoldoi (Mang.), 
L. rorotaensis, and /.. trinidadensis are known to feed on poïkilothermie ver¬ 
tebrates. The latter species, placed with the ungrouped species by Theodor 
(1965), is treated here as a member of the oswaldoi group on the basis of the 
female cibarium. male genitalia, and palpi of both sexes. 

The status of some taxa remains to be clarified. 
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Keys lo Species 
Males 

f. Style with I terminal spine and a subterminal seta Palp 5 
subequul in length lo 3 + 4.pi., (Fig. 83) 

Slylc wilb 2 terminal .pines* bul licking a snbterminal «ta. 
Palp 5 much longer than 3+4 . « 

2. Head and body markedly infuscated. lower part of pleura with 
faint pigmentation. Style with 1 terminal spine much smaller than 
the other. „ 
. rorvlaensis (Fig. 84) 

Head and body faintly infuscated. pleura entirely pale. Style 

with terminal spines subequal in size.irinidaJensis (Fig. 85) 

Females 

I Pharynx armed with conspicuous spines. Spermathecae cylindrical 

(sausage-shaped) and smooth-walled.•rlnldadensis (Fig. *5) 

Pharynx unarmed. Spermathecae otherwise, with complete 
or incomplete annulations. 2 

2. Spermathecae with terminal annulation much smaller than others. 
Cibarium with 4-6 sharp, nearly straight horizontal teeth. 
Labrum length subequal to head height .p¡a (p¡g gjj 

Spermathecae with large hemispherical head. Cibarium with 4-6 
horizontal teeth, inner pair bent inwards. Labrum much shorter 
than head height . . . 

99. Lutzomyiapia (Fairchild & Hertig) 
(Fig. 83) 

^<’ho,omus p‘us Fairchild & Hertig, 1961b: 248 (rf holotype, Santa Clara 
El Volcan. Chinqui Prov.. Panamá; 9. Palo Santo. Chiriqui Prov.. Panamá)! 
Ortiz & Alvarez. 1963b: 313 (mention). McConnell & Correa. 1964- 528 <par¬ 
asitized with mites). 

Lutzomyiapia. Theodor. 1965: 187 (listed). Forattini. Í971a: 102 (listed). 
Osornoetal., 1972a: 45(Boyacá. Colombia). Forattini, 1973:189etseq (gen 
review, figs.). ^ 

Distribution: Costa Rica. Panama. Colombia (Boyacá). 

Material examined: Colombia. I I 9 (nos. 1925 and 1929, INPES). Ve¬ 
reda Umbabita. Municip. Almeida (Boyacá), tree hollow, 4 July 1968 E. 

Osorno. A. Morales.&J. Ochoa. CostaRica. I 9. Moravia(Chirripo). Slian- 
non trap. 4 March 1966. R. Zeledon. Panama. 1 d (holotype no. 2428) type 
locality, tree buttress, II Aug. 1950. R. Hartmann. 1 9 (allotype no. 2269). 

*„A* ¿isfUMed “"f" L «'"Xaensis (p. 227). some males have only 4 spines on the style, 
n which case, only I is terminal. The subterminal seta is absent. 
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Figure 83 

Lutzomyia pia—A. Male genitalia. B. Female cibarium. C. Spermathecae of female 
from Palo Santo, Chiriqui Prov., Panama. 

Male: Boyaca Dept, Colombia 
Female: Same locality aa male (except Fig. 83C) 
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Palo Santo (Chiriqui). tree buttress. 19 May 1950. R. Hartmann. 18 Ç?. Rio 
Changena (Bocas del Toro), biting man. 8 Sept. 1961. V. Tipton. 3 dá, 97 

9?. same data but Shannon trap, 12 Sept 1961 • 
Discussion: Both sexes of i. pin differ from other oswaldoi group species in 

several features, the most notable being: 1 ) The presence of a subterminal seta 
on the male style; 2) The female cibarium with 4-6 sharp, nearly straight hori¬ 
zontal teeth and a prominent, complete cibarial arch; 3) The man-biting habit of 
the females; 4) The unusual spermathecae; and 5) The relatively short palp 5 of 
both sexes. The species is placed here chiefly on the basis of the male genitalia. 

In the original description (Fairchild and Hertig, 1961b), the authors stated 
that there are 6 horizontal teeth in the female cibarium. One of the paratypes 
figured by them shows this number, but the majority of females, including the 
allotype and a Colombian specimen, have only 4 such teeth. Of 103 females 
examined for this feature, 100 had 4 teeth, the remainder had 5. 

The Colombian specimens agree closely with the holotype and allotype of 
/.. pin and are undoubtedly conspecific. The present, apparently disjunct distri¬ 
bution of this species suggests that populations were continous in times past 

from northern Colombia to Costa Rica. 

100. Lutzomvia rorotaensis (Floch & Abonnent) 
(Fig. 84) 

Phleboionus rorotaensis Floch & Abonnent', 1944e: 4 (d . holotype. 9 , Ro- 
rota, French Guiana). Banetto. 1946c: 431 (d keyed). Barretto. 1947: 216 (as 
synonym of oswaldoi, in part); 221 (refs.). Floch & Abonnenc, 1950b. 9 (cf. 
to related spp., refs ). Barretto, 1950b: 145 (cf. to zikani). Barretto, 1951: 223 
(dist.). Vargas & Diaz-Nájera, 1952: 72-73 (cf. to durani). Floch & Abon¬ 
nenc. 1952:41.45 (d, 9, keyed). 167-170 (d, 9, redescr, figs). 

Lutzomvia rorotaensis: Martins et al., 1961a: 300(mention). Barretto, 1961. 
I (as synonym of villelai Mang.). Martins et al.. 1963: 335 (as a distinct spe¬ 
cies. Roraima, Brazil). Lewis et al.. 1970: 215 (parous rates). Forattini, 1971a: 
102 (as a synonym of trinidadensis). Tesh et al., 1971a: 152 et seq. (reptile 
and/or amphibian blood meals). Chaniotis et al., 1971a: 344 (pop. dynamics. 
Panama). Chaniotis et al., 1972:93 et seq. (tree trunks as resting sites). Chris¬ 
tensen, 1972a: 88 (listed). Osorno et al., 1972a: 45 (Colombian records). For¬ 
attini, 1973: 312 (as synonym of oswaldoi). Rutledge & Ellenwood, 1975a: 71 
et seq. (breeding on open forest floor); 1975b: 82; 1975c: 83 et seq. Lewis, 

1975a: 502 et seq. (mouthpart morphol.). 
Distribution: Panama, Colombia ( Antioquia. Chocó, Valle). French Guiana 
Material examined: Colombia. 1 d, 2 99. Rio Anori (Antioquia). tree but¬ 

tresses, Sept. 1970, D.G.Y. 1 9 , Alto Curiche (Chocó), tree buttress, 4 April 
1967, D.G.Y. 1 d, 3 99, Anchicayá Dam (Valle), tree trunks, 9 Aug. 1973, 
D.G.Y &R.C.W. 14 dd. 8 99,20 km E of Buenaventura (Valle), tree trunks, 

11 Aug. 1973. D.G.Y & R.C. W. Brazil. 4 dd, 2 99, Serra do Navio (Amapá), 
tree trunks, 21 Sept. 1972, D.G.Y. & H. Fraiha. Panamá. 13 dd. 8 99, var¬ 

ious localities in Panamá & Colon Provinces & Canal Zone. 
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Figure 84 

Lutzomyia rorotaensis — A. Male head, B. Male flagcllomere II. C. Female head. D. 
Female flagellomere II, E. Female cibarium and pharynx, F. Genital pump and fila¬ 
ments, G. Genital pump, H. Male genitalia, I. Spermathecae, J. Female wing, K. Male 
wing, L. Female wing. 

Male: Colon Prov., Panama 
Female: Rio Anori, Antioquia Dept.. Colombia 
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Discussion: Lutzomyia nmttaensis males from Valle Depl., Colombia, are 
unique among lhe oswaldoi group species in having 4 instead of 5 spines on 
each style. This reflects intraspecific variation in my opinion, because other fea¬ 
tures of both sexes from there and elsewhere are nearly identical. 

, Whcre ,hey occur together in northern Colombia, Panama, and French 
uiana, this species and L. trinidadensis are found often on tree trunks, the 

latter species almost always more abundant. Females of both species feed on 
cold-blooded vertebrates (Tesh et al., 1971a). The immatures are known to live 
on the open forest fkxir (Rutledge and Ellenwood, 1975a). 

Lutzomyia oswaldoi (Mang.), a Brazilian species, is treated as a senior syn¬ 
onym of L. rorotaensis and L. venezuelensis (Floch and Abonnenc) by Forat- 
imi (1973). The latter taxon, obviously distinct from the others, is actually 
conspecific with L. zutiaensis (see p. 222). 

The differences between oswaldoi and rorotaensis are not as salient, how¬ 
ever, and without material of oswaldoi, I am unable to judge whether or not 
t hey are conspecific. For the present. I prefer to separate them, pointing out that 
Panamanian and Colombian specimens (except those from Valle Dept Col¬ 
ombia) agree closely with a male (no. 2295) and female (no. 2277) from Pan¬ 
ama. which were compared with the types from French Guiana by Dr H Floch 
in 1952 (Dr. G.B. Fairchild, pers. comm.). 

101 Lutzomyia trinidadensis (Newstead) 
(Fig. 85) 

Phlebotomus trinidadensis Newstead. 1922: 4 (<î, 9, Trinidad). Fairchild 

(ful1 «fs., synonyms, d, 9. redescr., figs.). Her- 
ng & Fairchild, 1950: 91 et seq. (stermtes, figs.). Banetto. 1951: 224 (dist.). 
Rosabal, 1954: 25 et seq. (d, 9, measurements, Costa Rica, figs.). Deane & 
Deane, 1957: 225 et seq. (Ceará, Brazil). Fairchild & Heilig, 1959: 122-124 
(Central American records). Lewis & Gamham, 1959:83 (Belize, figs.). Han- 
son. |96l: 320 (larvae in soil between tree buttresses, Panamá). Johnson & 
Hertig, 1961: 765 et seq. (rearing data). Pifanoetal., 1962: 384, 388 (d, 9, 
keyed), 407 et seq. (d, 9, redescr, refs., figs.). McConnell A Correa. 1964* 
523 et seq. (infected in nature with trypanosomes, gregarines. and fungi). 

* Her,l8. 1966:46 et seq. (host preferences, Panamá). Osorno et al. 
1967: 29 (Colombian records). Hanson. 1968: 84 et seq. (larva, pupa, dcscr. 
figs.). Thatcher, 1968a: 296 (in castor oil traps). 

Phlebotomusyucatanensis Galliard, 1934: 1 (d, 9, near Chichén Itzá Yu¬ 
catan, Mexico). Barreno, 1947:232 (full refs.). Fairchild & Hertig, 1948a- 255 
(as synonym of trinidadensis). Mirsa. 1953: 63 et seq. (rearing data). 

Phlebotomus yucatanensis var. baduelensis Roch & Abonnenc. 1941b: 4 
(d. Baduel, French Guiana). Fairchild A Hertig, 1948a: 225 (as synonym of 
trinidadensis). 

Phlebotomus longipalpis: Ristorcelli & Van ly, 1941: 252 et seq. (9, Na- 
nno. Colombia, figs.). Not longipalpis of Lute & Neiva, 1912, as noted by 
Fairchild A Hertig ( 1948a). 
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¿««.««.vw tnmdadttuis-K M«lc head. B. Male fla«ellomeiv II. C Hcmalc head. D. 
Female flagellomeie II. E. Genital pump and tilamcnu, F. Female ciharium and phar¬ 
ynx, G. Spermatheeae. H. Male genitalia. I. Female wing. J. Male wing. 

Male; ('uriche, Chocó Dept., Colombia 
Female: Same locality at male 
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t’Mfhotomux ví//«lai Mangaíviia, l^.’a 1% i >î Ccaia & l’aia Siato. Bra 
?il). Barrelln, l'Mfth: S27 (as synonym of /m«/mí7« íi.wa. ivis ) laiivhilii A Hei 
tig, l*MKa. (as synonym of innnUklenMx) 

PhlrbtHomus btuhtelfnxis FKx'h & Abonncnc. l*>44o I (^. V. French 
Uuiana). Hairehild & Hcrti|i, l**4Sa 2Í.' (as synonym of tnnul>kUnxi.\) FUvh 
& Abonnenc. 1^2:41.44(^, V. ko\v«h. ln.( In7(,f. V. reBcsci tijis V 

Lulzomvia tnntiladcnsiy Martins et al., l%la UH) (tncniumV Maitnts et 
al . I%2a: 38S(cf to y.v.iii.iV Maitinset al . l*>hV 4(Kondôma. Hra;il> Ait 
ken et al.. l'fftS 2t>4 ( Itinnlatll Williams. I*J70: Vt2 et sc«( (summars ol s'ol 

leslm|i«lata. Beli/e) leshetal . l'f/la. I(amphibianaiul/01 re|Milianhl«HHl 
meals) l hamotis et al., l*)7la 144 (|x*p dynamics. Panama) Chamofis, 
1^71: 45»» (Ç gyandiomoiphs. h^s ) Chanmiiset al.. I»)7lb 417 (mention) 
Osonmet al., I»)72a: b7 7> (Colombian records) ('hamotiset al., I»)72: »».^ 
(resting sites) Christensen l»)72a SH (listed) ( hnstensen. I»)72b bS.f nHn 
(rearing) ( hnstensen et al , l»»72 .'7 et se«( (cidlecting data, infected mth 
nonleishmanial flagellates. Panama) Velasco. I»»7.l »»2 (Bolivian reconts) 
1-01810111. l*»7.f:»JOet seq (gen ivvien.hgs ) ('hnstensen& Herrer. I»)7.V .^7») 
(collecting data) ( hamotis & Correa. I»>74 11> (collecting dala) I lanos et 
al . I*»7(b b7| (Pent) I csvis, l»»7>a .^)2 et seq imonlhpait moiphol . figs ) 
Rutledge A Flienwood. I»»7y¡i 7.) et seq (open forest thxu biv-edmg sites). 
I*»7.V. 87 (same). Rutledge A Mosser. I»»7> 411 (mention). Manins et al., 
I»)7nb 4*»b (IViu) Uanos et al . I»)7ft 4S0 (Perú) Herret A Christensen. 

I*»7bb b2 (collecting data. Panama) Williams. I»)7ba dOI (in caves Relire), 
l»)7db bl.V et seq (infected null flagellates and filai tal norms) 

lunomyia villrlar. Hanetto. I»)d2. »Ri (listed) Martins et al . I»»fi2a .(»».( 
(listed). MaifinsA Morales. I»)72: W (listed) 

Htumivomyia itiniiltuIrn.Mx. lents. IdtvV )7f> el seq (inteiual stiuctures. 
figs ). 

l.uK<imyi,i btulkfltnus, Chnsiensen et al . I»Í7I I IS (mention) 
Distribution Mexico hi Hra;il, Colombio (Anfioquia. Bolivai. Btiyaca, Cal 

das. ('esar. Ch«Ko. ('undinamarea. (iuaiiia. Huila. Magdalena. Naiihti. None 
de Samando. Saniandei. lolima) 

Material examine»/ l o/ombiii 12 «fií. ) VS'. Rm Ainu i (Antn«quia), light 
traps A tree trunks. May I»»7«. C H P 74 «Jrf. 52 VV. same data but Sept 
l»»70, D.Ci.^ II ( if<3, 74 VÍ, Curiche (Chivo), Malaise, Shannon A light 
traps, ApiilDec. I*)d7.1).() V. .).(.) «J<f. )()| VV. same data but tire trunks 
only. 12 cfiî, I V, Alto Curiche (Choco), tive trunks, April, May. July. Sept 
I»»ft7. D.G.Y. 451 ifef. 20ft VV. Teresila (Chocó), Malaise. Shannon A light 
traps, tree trunks. Mareh Dec I»>ft7. D.G.Y. ) ,fif..) VV. Rio Atraio at Sau 
tata (Chocó). Oct I»>ft7. D.G.Y .) VV. Baiaya (Huila), Mareh l»M5. M Her 
t«g V5 JJ..).) VV. Rio Don Diego, I- of Santa Marta (Magdalena), tree ti unks 
15 Aug 107.). D.G.Y A R C W ft 2 VV. Minea. SF of Santa Malta 
(Magdalena), tree trunks. 17 Aug l»)7.). D.G.Y A R C W 4.) vfvf. (ft VV. 
10 km SE of Santa Mana (Magdalena), tree trunks, IÚ7.V Ho/ma I V.l'eo 
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ponte, 400 m above sea level (Larecaja), tree hole, 12 July 1971, J. Velasco. 
Costa Rica, French Guiana, Nicaragua, Panamá, Trinidad, A Venezuela. 
300+ <Jd, 300+ 99, various localities, dates and collectors, stored mostly 
in alcohol. 

Discussion: Because of its abundance in lowland forests, L. trinidadensis is 
a familiar sand fly to specialists working in Central America and northern South 
America. In Chocó Dept., Colombia, it was the dominant species on tree 
trunks, accounting for over 50% of all phlebotomine specimens captured. Han¬ 
son (1961) recovered a few larvae from soil between tree buttresses. Rutledge 
and Ellen wood (1975a) secured adults in soil emergence traps on the open for¬ 
est floor. In neither study were the immatures plentiful. 

The females feed principally on lizards, especially geckoes, but are also 
known to feed on or be attracted to mammals (including man) and possibly 
birds (McConnell and Correa, 1964; Aitken et al., 1968; Williams, 1970, and 
Rutledge & Mosser, 1975). 

This species and L. cruciata (Coq.) were confused for many years, but Fair- 
child and Hertig (1948a) distinguished the two and provided references to the 
misidentifications of others. 

The distribution of trinidadensis in Colombia is rather interesting. It is very 
common in northern Chocó but appears to be absent, or at least very rare, in 
forests along the Pacific coast in Valle Dept. Neither Barreto (1969) nor our¬ 
selves noted its presence there. 

I have not seen specimens referrable to trinidadensis from the Amazon basin 
in Colombia or elsewhere. The status of L. villelai, considered by most to be 
a junior synonym of trinidadensis, is not settled at present. This is also true for 
L. goiana Martins, Falcão, and da Silva, a species treated as a junior synonym 
of trinidadensis by Forattini (1973). The females differ in the size and distri¬ 
bution of the pharyngeal spines, those of goiana being reduced in size and 
number (Martins et al., 1962a). According to the describers, the males of 
goiana and trinidadensis are indistinguishable. Lewis (1975a) illustrated the 
9 cibaria of both species. 

Pilosa Group Theodor, 1965 
Characterized by Theodor (1%5), this group of 3 species appears to be dis¬ 

tinct, although the females resemble those in the cayennensis group in some 
aspects, notably the cibarial armature. Forattini ( 1971 a, 1973) includes species 
in both groups in the subgenus Micropygomyia Barretto, 1962, a category es¬ 
tablished for L. cayennensis and its allies which is equivalent to the cayennensis 
group of Theodor (op. cit.). 

At present, L. pilosa is the sole representative of the pilosa group in Col¬ 
ombia. Lutzomyia chassigneti (Floch and Abonnenc) occurs in French Guiana 
and Brazil, and L. mangabeirana (Martins, Falcão and da Silva) is presently 
known from northern Brazil. 



102 l uKomxM piloso (Damascene & Causey) 
(Fig. 86) 

Phlebotomus pilo.sus Damascene & Causey. I»M4: 342 holotype, Santa 
Isabel. Belem. Para. Brazil). Barrette, 1447: 214 (ref) Damascene et al . 
1444: 830 (Brazilian receñís). Damascene & Amuck, 1444: 845 (cf. to scr- 
r,w,i) Fairvhilil & TYapide. 1450: 410 (mention). Barrette. 1450a 102 (<i 
keyed) Barrette. 1451: 222(dist ). Ortiz. 1452: 155 (cf. te ronyr/nwo) FKvh 
& Abonnenc, 1452: 30 (<( keyed). Faimhild & Hertig. 1454: 122 (Central 
American records) Pifano et al.. 1462: 385 «M. in key te Venezuelan sand 
flies). 

Lutzomia piloso Theodor. 1465: 144 (¿. genitalia figs ). Aitkcn ct al.. 
1468 264 (Trinidad). Osornoet al . 1464: 380 (Colombian record). Ferattini. 
1471a: 101 (listed) Oaomoetal . 1472a: 62-63 (Colombian records). Chris 
lensen. 1472a: 88 (listed). Ferattini. 1473: 204 el seq. (gen review. <(. figs ). 

Ihsinbution: Costo Rico. Ponomo. Colombio (Antioquia. Bolivar. Bovaca. 
t aqueta, C hocé. Huila), Rro'il, Venezuela, TnnitloJ 

Moteriolexamined:Colombio. I <3. I 9. Rio Aneri (Antiequia). light trap. 
3 May 1470, C .H.P. 2 <3(3, 3 99. same locality, tree buttresses. Sept. 1470. 
D.O Y I 9. Puerto Boyacá (Boyacá), light trap. 6 May I473.C.J.M II <i<S, 
14 y9. Alte Curiche (Chocó), light & Shannon traps, tree trunks, 31 May-2 

Aug 1467, D.G. Y Costo Rico. I 9. Wauchepe (Limon), tree buttress, 4 Aug 
1451. P. Galindo & H. TYapide. Ponomo. 3 99. Almirante (Rocas del Tom) 
light traps. Nov. 1452-Jan 1453. W. Mils. coll. I d. Rio Platanar (Panama).' 
hollow tree with bats. 20 July 1450. R. Hamiann. Trinidad. 5+ <M, I 9. Na- 
riva Swamp. Bush Bush Forest, various dates, T.H.G. Aitken. 

Discussion: l.utzomyio piloso and !.. ohossigneti are very similar, the male 
of the former species having a distal patch of coxite setae, lacking in chassie 
neti. " 

T he piloso female, known but undcscribcd. is described here based on 2 
specimens from Alto Curiche (Choco). Colombia and I from Almirante (Bocas 
île Tom). Panamá As Theodor (1465) mentioned, the piloso and chossigneti 
teníales are indistinguishable. 

bemale: Wing length 1.64-1.80; width 0.44- 0.57. Head, mesonotum. ah 
dominai tergites moderately pigmented, rest of insect dusky, pleura slightly 
paler than mesonotum. Head height 0.32-0.35; width 0.30- 0.32. Eyes sepa 
rated by 0.11 or by distance - to ea. 5.5 facet diameters FUgellomere I 
(0.25-0.27 long), nearly 1.2 x length of II + 111; ascoids simple, those on fla 
ge Homere II reaching to or beyond end. on all flagellomercs except last Length 
ol palpal segments: I (0.03). 2 (0.04-0.11). 3 (0.14-0,16). 4 (0.10). 5 (0.34 
0.37); palpal sensilla at apex of aegment 3. Labrum 0.15- 0.16 long. Cibarium 
as figured. Pharynx 0.13-0.14 long, unarmed. Pleura with 5-10 upper and 
3-6 lower episternal setae Length of wing vein sections: Alpha (0.34-0.47), 
Ih-io (0.29-0.31), delta (0.15-0.25), gamma (0.18-0.20). length of fe¬ 
mora. tibiae, and basitarsi of slide 4276 (Almirante): Foreleg. 0.71,0.71.0.34; 

231 



Fkiiim ho 

iMlumyia piloM A Mule head. R Male Ha^cllomere U. I'. Spermathecae, l>. Fe¬ 
male head, F Female flaitellomere II. F Male genitalia, U. (iemtal pump and filament*. 
H. Tip of genital filament. I Female ctharium and pharynx. J. f;emale wing, K Male 
wing. L. Female ciharium 

Male: Alto Curiche, Chocó IVpt . Colombia 
Female: Same locality as male 
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rnidleg, 0.67, 0.83, 0.46; hindleg, 0.73,0.98, 0.54. Abdominal sternite 2 en- 
lire. without openings, sternite 2, at least, with paired circular openings at 
sides. Tergite 8 with 5-10 setae on each side. Spermathecae as shown. 

Ungrouped Species 

103. Lutzomyia nordestina (Mangabeira) 
(Fig. 87) 

Phlebotomus nordestinas Mangabeira, 1942e: 327 (cî holotype, Nova Olinda 
Ceara, Brazil). Barreno, 1947: 215 (refs.). Damascene et al., 1949- 830 (Bra¬ 
zilian records). Barreno, 1951: 221 (dist.). Floch & Abonnenc. 1952: 37, 45 

a \ ?ukeycd)’ 145 (cî • ? » redescr., figs.). Rodriguez, 1956: 76 et seq. (Ecua¬ 
dor). Hanson, 1961: 321 (breeding site, Panamá). Johnson & Hertig, 1961-765 
et seq (rearing data). Thatcher & Hertig, 1966: 52 (in burrows, Panamá).’ 

Phlebotomus longicornutus Floch & Abonnenc, 1943: 6 (i holotype 9 
Montabo, French Guiana). Barreno, 1946b: 534 (as synonym of nordestina) 
Forattim, 1960:478 (Amapá, Brazil). 

Lutzomyia nordestina: Barreno, I %2: % (listed). Martinset al„ 1962a: 381 
(Gotas, Brazil). Theodor, 1965: 195 (characterized). Martins et al 1965- 3 
(Rondonia, Brazil). Martinset al., 1970:553(mention). Teshetal., 1971a-152 
(blood meals). Chaniotis et al., 1971a: 344 et seq. (pop. dynamics, Panamá). 
Christensen & Fairchild, 1971: 301 (Darien, Panamá). Osorno et al 1972a- 

,~^iCÍ0mbÍan reCOrds)- Chris,cnsen’ 1972a: 88 (listed). Christensen et 
al., 1972: 57 (collecting data). Chaniotis et al., 1972: 95 (resting sites). Chris¬ 
tensen & Herrer, 1973: 579 (collecting data, Panamá). Lewis, 1975a- 504 et 
seq. (mouthpart morphol.). Llanos et al., 1976: 480 (Perú). Martins et al 
1976b: 496 (Peru). 

Psychodopygus nordestina: Forattini, 1971a: 105 (listed). Forattini, 1973- 
140 et seq. (gen. review, figs.). 

Distribution: Panamá. Colombia (Amazonas, Antioquia, Boyacá, Caquetá, 
Choco, Tolima, Valle), Ecuador, Perú, French Guiana, Trinidad, Brazil 

Material examined: Colombia. 1 Ç, 17 km W of Leticia (Amazonas), bur 

26 S' l923J D O Y. & R.C.W. 1 9. Rio Anori (Antioquia). light trap, 
3 May 1970, C.H.P. 4 <50, same locality, tree trunks. Sept. 1970, D G Y 

oo /Uert0 Boyacf (B°yacá>* •««•K ‘rap. 10 Aug. 1971, C.J.M. 6 ¿¿,16 
99, Curiche (Chocó), light, Malaise & Shannon traps, May-Oct. 1967, D.G. Y. 
1 7 99, Alto Curiche (Chocó), light & Shannon traps, tree trunk, Juñe- 
Sept. 1967, D.G.Y. 1 <J, Anchicayá Dam (Valle), tree trunk, 9 Aug. 1973 

D.G. Y. & R.C. W. 2 <î(î, ! 9,25 km E of Buenaventura (Valle), light & flight 

mPS’J2,dAU'8; !973’ D ° Y * R C W BraziL * d*. 5 99.27 km SE of 
Maraba (Para), light traps, 26-28 Sept. 1972, D.G.Y. & H. Fraiha. 5 ¿5, 1 
9, same locality, burrow in leaf-cutting ant nest, 26 Sept. 1972, D G Y 1 í 
near Altamira (Pará), tree trunk, 1 Oct. 1972, D.G.Y. 1 9, Belém (Pará), flight 
trap, 2 Aug. 1974, D.G.Y 1 9, near Bacuri, N of Marabá (Pará), light trap. 
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Figure 87 

Lutumyîa nordestina - A. Male head. B. Male flagellomete II, C. Female head. D. 
Female flagellomere II. E. Female cibarium and pharynx, F. Genital pump and fila¬ 
ments. G. Male genitalia. H. Spermathecae. I. Female wing, J. Male wing. K. Female 
cibarium. 

Male: Curiche, Chocó Dept.. Colombia 
Female: Same locality as male 
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28 CX'I. 1974, J. Reinen £i Uíljor •> < oo u., m . , 

(Na^t) light & Right traps. 19-24 May I97h. D.G Y & l’Rogers "'TrÍ7 

DG Y & T R T’ dC ,OS C0l0rad°S 'p'ch',K'ha). hum, ns 4 May 1976 
DG. Y. AT. Rogers Panama 12 cid. 24 99. various dates and localities i„ 

B^sh Bush^’ M kh & P*TmÍ ProVinccs ,riM I Nariva Swamp 
Bush Bush Forest, light trap. 2-3 Nov. 1965 T H G Aitken * 

• « '*«Pre«d HWi» occurring „„huh 
h* " 1 Bom*». ¡. ofrcn Irrund reoin, i„ .„„„.i «riZd a™ ;;;r.r ^ ^ ^ ^ •>» 

ra). Bra/.|| (km 164) The specimens resemble nonU mna in most nonsexual 

»riÄ™ "'n ^ d"“'» «"'“l », »her de 

(Fig. 88) 

Phlehoiomus rannt-hanus Ortu, 1952: 153 (d holotypc, Duaca lara Stale 
VencrucLI.P,», « ri. ml: M. MH. v. kc^d). «h-ioTdT 
descr, hgr.) Marmol León. 1968: 31 (listed.) ' ’ ’ 

rangfana: Theodor, 1965: l%(lis,ed). Arjonaetal.. 1971 93 
Colomb,an record). Forattini. 1971a: 101 (listed). Osorno e, al 197V 66 

(Colombtan records). Forattini. 1973: 293 e, seq (gen. review, figs.). 

TrinUhdU"im:Panama' Colomhia (Bolivar' Magdalena. Toi,ma;. Vtnezurla. 

da.lT:WrWWr^i'<’/,WW‘4 3 'OkmSEofSantaMart.(Mag- 
dalena) tree trunks. 17 Aug. 1973. D.G. Y. & R C W Panama I d RioPav. 

dd UH ^ 'î Jlïy l958- P Ga,ind‘’& A Quinones IriniäS Z 
dd 10+ 99. vartous local,,,e» to be treated in a forthcoming paper. 

/ tsi ussum: Lutzomyia rangeliana. a little known, small eyed sand fly is 
treated as an tsolated species for the moment because of the ftmiale genitalia 

-perm ducts The sac-like spermathecae, cibarial armature and pigment miuh 

thaïe nheCS' ma,C *CniUlia' and pa,pi °* lH’,h h"^er. resemble hose of the verm arm group spp.. indicating perhaps that raneeliana and 
these spec,es may have evolved from common slock * and 

Except for L nevesi (Damascene & Amuck), the males of the verrm arum 
group possess a cox,le tuft or tufts, although this feature may not always he 
fwsent in taxa which appear to be otherwise closely related This suggests th* 
rangelnma may belong with them when all characters are considered the male 
lacking acoxite tuft but having simple parameres. reduced spines on the style 
»d . sutnermmal sett like Ihott i„ ,he «ric. ser™*,, verrLru* 
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105. Lutumvia sp of Anchicavn 
(Fig 8«) 

Male (n = I): Wing length IM, width 0.56. Head, mesonotum. lower half 
of pleura, coxae, and abdominal tergites well pigmented, test of insect paler. 
Head height 0 36; width 0.36 Eyes large, separated by 0.11 or by distance = 
to 6.2 facet diameters Flagellomere I (0 28 long). Ms length of II + III; as- 
coids simple, no posterior spurs, on all flagellomeres except last, although 
difficult to see on two pieceding flagellometes Length of palpal segments: I 
(0 04), 2 (0.09), 3 (0.14). 4 (0 07). 5 (0.14); palpal sensilla (5) on distal Iburth 
ot segment 2 Labrum length 0.21 Cibarium with ca. 20 subequal vertical 
teeth in 2 irregular rows, some lateral teeth, vestiges of horizontal teeth on sides 
with a space in middle; chitinous arch nearly complete, diffuse in middle; pig 
nient patch subtriangular, faintly pigmented Pharvnx length 0.19. Pleura with 
20 upper and 6-7 lower episternal setae Length of wing vein sections: Alpha 
(0 54). hela (0.19). della (0.15). gamma (0.19). 

Length of femora, tibiae, and basitarsi: Foreleg. 0.70, 0.99. 0.54; midleg. 
0 78. I 28, 0 74; hindleg, missing Abdominal sternites apparently entire 
lacking nonsclerotized openings. Genitalia: Style (0.12 long) with a proximal 
isolated spine, 3 large spine, at apical third of structute and a small subterminal 
bristle. Coxite (0.19 long x 0.06 wide), lacking a tuft, deciduous setae mostly 
strap like. Paramerr simple Aedeagus (0 10 long), subtriangular, more sien 
der distally. Lateral lobe (0.21 long) Genital pump (0.17 long); each filament 
0 37 long or nearly 2.2 x length of pump, filament tips simple, angular, not 
pointed. Cerci as shown. 

Distribution Colombia (Valle), 

Material examined Colombia. I S, Anchicava Dam (Valle), tree trunk 9 
Aug. 1973, D.G.Y. & R.C.W 

Discussion: Alth mgh the coxite tuft is lacking, this male may belong in the 
subgenus Pintomyia. confirmation being possible only when complete males 
and females are discovered. The hind legs are missing from the male on hand; 
therefore, it is impossible to determine whether or not short spines are present 
on the hind femora. 

.. 

; 
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Figure S') 

Unomyia sp. of Anchic«y« m«le-A. Head. B. Wing C. Gcn.ul pump and filaments. 

D. Flagellomere U. E. Genitali*. 

Male: Anchieta Dam. Valle Dept.. Colombia 
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sXíÍOPSIS ^ new taxa, synonyms 
FEMALE DESCRIPTIONS, AND NEW * 

DISTRIBUTION RECORDS 
New Taxa 

Sycorax andícola 
Sycorax colombiensis 
Sycorax fairchildi 
Sycorax trispinosa 

Lutzomyia (L.) marinktllei 
Lutzomyia morale si 

Lutzomyia barrettoi majuscula 
Lutzomyia (T.) howardi 
Lutzomyia (T.) cellulana 
Lutzomyia (T.) saltuosa 
Lutzomyia (P.) carrerai thula 
Lutzomyia (/?) of Tres Esquinas 
Lutzomyia sp. of Pichinde 
Lutzomyia sp. of Anchicaya 

New Synonyms 

Lutzomyia tintinnabula =L. ayrozai 
Lutzomyia gasti =L. walkeri 

Female Descriptions 

Lutzomyia (L.) bifoliata 

Lutzomyia (P) hirsuta nicaraguensis 
Lutzomyia pilosa 

New Distribution Records 
Colombia 

Brumptomyia hamata 
Brumptomyia leopoldoi 
Lutzomyia baityi 

Lutzomyia (P) bispinosa 
Lutzomyia carpenteri 
Lutzomyia dreisbachi 
Lutzomyia (Pr. ) dysponeta 

Lutzomyia isovespertilionis 
Lutzomyia migonei 
Lutzomyia nuneztovari 
Lutzomyia scorzai 
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SYSTEMATIC INDEX 
The specific unU sah*pecif»c names are ananged accorUinji to genus. Junior 

s> none ms ami l'âge numbers referring lo figures are italici/cvl Valid naines and 
l'âge numbers referring lo rhe main treatment of a tason aj'i'ear in boldface 

Apoavcorax 
chiliensis. 1^, 20 

Brumptumyia 
avellari. '2, A4, .<$. .'b 
beauperluyi. , J6 
brumpti. Jb 
galindoi. U. M5.210 
gui maraes!. 40.-4/.42 
hamata. 13, .U. It, .19,40 
leopukioi. 34. 40,41.42 
we.viii, 3b. 38 

Luuomyia 
abonnenci, 109, //(), III 
abunaensis. 125 
tMxmrhtdhisrji, % 
acl'difera. 137. /M, 139 

. ."•b 
amarorieitais. 188. 193. I«3 
andina. 72, 7S. 7ft . 82 
andurei. IbO. Ib2 
anthophora. 91 
antunesi. 44. 150.151, /52. 

153,Ibb 
ti/>nu/i.v, 153, 155 
aquilonia. 9| 
aragaoi. 125,12b. /27, 128 
»if/weii/iv, 103, 104 
alroelavata. 212. 213.218.2/9. 

220 
auraenais, 140. /4/, 142,144 
ayrorai, 13. Ibb. Ib7, Ib8. Ib9, 

' 175. 17b./77. 18b 
kthlHflriisis, 229 
baity!. 44.102 101 
barrettoibarrettoi. 125.12b, 

128.129./3/.132.133 

barwttoi mqiuacula. 13.125. 
12b. 129. /30. /3/. 132. 133 

Ni.vi.v/MmMM.v. |49 
bemalei. Ib7. Ib8,170./7/ 
Mfbliata. 51. $2.53.62 
/NgeNiVM/nrM.«, 117 
bispinusa. 11.43. Ib9.173. 

/74,175 
braebipyga. 14b 
brasiliensis. 125 
bursiformis. 71 
campbelli, 108. Ml. 113 
camposi, %. 47,98 
caprina. 103. /05.10b 
carpenter!. 125,12b. 133. 

/34,135 
carrerai carrerai. Ibb. Ib8. Ib9. 

178./79,180. 182 
carrerai thula. 13. 132, Ibb. 

Ib7. Ib8, Ib9, 180. ISI. 182. 
183 

itiUihtnsis. 149 
cavennensis cayennensis. 4b. 

213.2/4.215. 230 
cavennensis jamaicensis. 215 
ceilulana, 140.142. /43.144 
ehagasi, Ib7, Ib8,170,171 
chassigneti. 230. 231 
christopherwni. 115 
cirrita. 19b. 197. /48. 205 
iolas-bfU-twri, 188 
Columbiana. 17, 72.75,77.78 
cratifcr or cratifera. 119 
cruciata cruciata. 61.62. 230 
cruciata diabólica, b 1.62 
damascenoi. 93.9$ 
dasymera. 108,111,//2 



Lutxomyia 

davW. 166. 167. 169. 178. 183. 
/«. 186, 188 

drndrophyla. 109.113,//^ 
dtaiuncta. 72.76 . 78 
dodge!. 93 
dreisKachi, 139.141 
dubia, 73 
Jubilons, 63,66 
dyeponeta. 96,98.99, 100. 102 
evangelista], 6! 
evansl. 71,72. 78.79.80 
fairchildi. 166, 178 
hirtigi. 167, 168.170,/72.173 
fariasi, 102 
fischeti. 93 
flaviacutellata, 150.151,/52. 

133. 154. 157 
fluviatllb. 139 
foliam, 54 

ft»re*Ui. 103,104.105. 106 
gash, 67 
genic Hiatus, 186 
gibsoni. 93.95 
goiana, 230 

gomesi, 13.51,52, 56,5£. 61 
Sorbitil, 102 
guaJfloupensis. 220 
guavasi, 73 

guyanensis. 13.167.169. 176. 
186,187, 188. 195 

hansoni, 102 
bartmanni. 139, 195,196.199, 

’W. 201,205. 209.210 
hcckrnrothi, 126. 128 
hirsuta hirsuta. 167.168, 169 

184,/85,188. 189, 190 

hirsuta nicaraguensis. 50.167. 
189. 190 

howardi. 140,144.145,146 
humboldù, 119 
inflata. 135 
inornata, 154 
intermedia, 166 

isovespertilkmis, 13, 88,89. 9| 
japignyi, 59 

iichyi, 51,52,54,55, 56.62 
limai, 117 
longicornum, 233 
longiflocoM. 72.80.87 
kmgipalpis. 48.51.56.57.80 
longispina, 121./22. 123 
loretonensis, 142 
lutiiana, 108 
machictmensis, 151, 153 
mangabeirana. 230 
mar^oensis, 62.63.65.66 
marinkaUel. 51,52.39,60.61, 

62 

microcephalus. 117 
micropyga. 47.213.215.2/6 

217.218 
ntigond. 45.49,62,63,64 
minasensis.217.218 
montícolas var. incanon, 75 
montoyai, 201 
morales]. 72.80,8/.82 
munangai. 106 
nevesi. 42.235 
noctkola. 14. 168. 169. |90 

/9/ 

nordestina. 13.46.48. 140 
233,234,235 

nunestovari, 45. 72.76 , 83 
oda*. 13.71,73.87 
oliveirai. 218 
olmcca bicolor. 150, 151. 154 

135. /56. 157 
olmeca olmcca. 154, 155 
ooornol. 1%, 197, 201.202 X)9 
oswaldoi. 222. 227 
otamac, 56 
ovallesi. 71,72,84.85 
panamensis. 168. 169. 180, 

183. 190, /92. 193, 199 
paraensia. 166. 167.178. 180 

183 
parimaensis. 184 
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Lutzomyia 
paterna. 1% 
per mira, 91 
penoai. 93 
pessmna. 166, 178, 180, 182, 

183, 190 
pia, 46.48, 222, 223,224, 225 
pifanoi, 125 
pilosa, 13,44,49, 230,231,2J2 
pinralis, 69 
punctigeniculata, 108,115.//6 
quadrispinosa, 217,218 
quasitownsendi, 72,86. «7 
rangeliana, 46,49,235.236 
reburra, 13,140, 146,/47,148 
recurva. 13, 168, 193,/94,195 
rooti, 184 
rorotaensis, 44.49.222,223, 

225,226,227 
roMbali, 43.47,91,92,93 
runoides. 47,125, 126,135. 

136 
saltuosa, 140./45,148 
sanguinaria, 13, 139, 195,1%, 

197. 199,201,203, 204, 205 
saluerais, 45.47,69.70,71 
»a uro ida, 72,86,87 
sea IR, 108, 115 
schreiberi, 217, 218 
scorzai, 1%. 197,204. 205, 

208,210 
sericea, 66 
serrana, 71,73,74 
shannon!, 13,108, 109, 111, 

113,117.//8, 119 
sherlockl, 61 
sp no 6, 129 
sp na 260.31, 160 
sp no 780. 184. 188, 189 
sp na 260.44, 150 
sp. of Anchicaya, 13,46,237. 

238 

sp. of Baduel. 62,64,66 
sp C,188 

sp de Maripa, 128, 129 
sp near intermedia, 166 
sp. of Pichinde, 197, 205,210, 

2// 
sp. de Souvenir, 166 
sp. of T>es Esquinas. 169,171, 

195 
sp of Turare, 175 
sp X, 106 
spinkrassa, 71,86,87,88 
spinoM, 11,45,47,93.94,95 
squamiventris. 167, 170 
strict! villa. 14, 1%, 197,206. 

207,209 
suis, 56 
teje rae, 220 
texana, 131, 133 
tintinnabula, 166. 175, 176 
townsendi, 50. 86 
trapidoi. 150, 151,157,/58, 

159, 164 
triacantha, 90,100,101, 102 
trinidadensis. 13,46, 222,223, 

227,228.229,230 
triramula, 13,121,123./24 
tuberculata. 13, 103,106,/07, 

108 
ubiquitalis. 140,141, 142,149 
umbratilis, 150, 151.160,161, 

162 
undulata, 109,119,120 
unisetosa, 170 
venezuelensis. 213,220.22/, 

222, 227 
verrucanim, 71,82 
vespertilkmis. 13, 88.89.90.91 
vexillarius, 54 
viannamartinsi, 142,146 
villelai, 229. 230 
walkeri, 62.63.66,67,68 
williamsi, 66 
wilsoni, 69 
yucataensis, 227 
yucataensis var. baduelensis, 227 

265 



Lutzomyia 
yuUli. 14, 148, ISO. ISI, 153. 

164./65.166 
ylephiletor, 13. ISO. ISI. 1S9. 

162./65.164 
zuliaensis, 220.222 

Paratycoru 
sat :helU. 19 

Sycorax 
andícola. 20.21.22.28.239 

assimllb, 19 
colombiensis. 20.21.23.24.28 
fairchildi, 20,21,23.26,28 
•Dacca. 19 
trispinosa. 20.21.23. IS, 27, 

28 
Warileya 

hertifi. 29 
nlfrosacculus. 13,30.5/.32 
phlebotomanica. 29 
rotundipennis, 29,30.32.55 
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