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Distribution of Sandflies (Diptera:Psychodidae) on
Tree-trunks in a Non-flooded Area of the Ducke Forest
Reserve, Manaus, AM, Brazil

MRS Cabanillas*, EG Castell6n

Laboratorio de Entomologia Médica, Instituto Nacional de Pesquisas da Amazodnia, Caixa Postal 478, 69083-000
Manaus, AM, Brasil

Sandflies were collected in the base of tree-trunks in the seasons of high and least rainfall in the
Ducke Forest Reserve, near Manaus in the State of Amadamnaemyia umbratiliswas the most
abundant sandfly specigSaryocar villosum, Chrysophyllum amazonicum, Dinizia excelsa, Eschweilera
atropetiolataand Parkia multijugawere the tree species on which most sandflies were collected and
relative abundance were related to trunk characteristics. Seasonal patterns of sandfly distribution in the
forest were observed.
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Tropical forests are famous for being the moswith respect to sandfly populations are of great
species rich ecosystems on earth (Gentry 1992nportance in the planning of control strategies in
In some of these forests, such as in the Braziliamon-flooded primary rain forested areas, where
Central Amazon, the phlebotomine sandflies shoagro-forestry, road building and urban area enlarge-
a high diversity indexg( = 10.0*/- 1, Barrett et al. ment projects, are underway.

1996) and an adaptation to diverse biotopes There is a need to investigate the relationship
(Christensen et al. 1983). between sandflies and the morphological charac-

Shaw and Lainson (1972) and Ready et ateristics of trees that might be favouring vector
(1983, 1984) studied the association of somsgpecies of sandflies, in particular the sandfly dis-
sandfly species with phyto-ecological and phytotribution and interspecific competition at a height
topographical features of forested areas in the Breanging from 0 to 2 m above ground level in a non-
zilian AmazonlLutzomyia flaviscutellataccurred flooded primary forest area. This is the objective
in non-climax primary and secondary forests andf the present work.

Lu. wellcomeiin the higher topographical eleva- Experimental area The study area, Ducke
tion forest. Forest Reserve (DRF), is located in the Brazilian

Lu. umbratilispopulations, vectors dfeish- Central Amazon, between the geographic coordi-
mania(Viannia) guyanensign aetiological agent nates (0255’ to 0300’S and 5953’ to 5P59'W).
of “pian-bois”, are mostly distributed in higher to-It encompasses an area of 10,072 ha, and is ap-
pographical elevation areas, and may be seen regtoximately 80 to 100 m above sea level.
ing on the bases of tall trees (girth > 1m and fur- Further geomorphologic, vegetational and cli-
rowed bark) throughout the day (Ready et al. 1988patic characteristic are described by Penny and
1985, Barrett et al. 1991). Arias (1982), Franken et al. (1992) and Rodriguez

The bases of tall trees have been considered @995).
a link between the canopy (whete. (V) MATERIALS AND METHODS
guyanensigycle develops) and the forest floor ) ) )
where human infection blu. umbratilisoccurs ~ Sandflies were collected during high and low
(Geoffroy et al. 1986). Studies of these habitateainfall periods (February to April and July to Sep-
tember 1993). The sampling was carried out in the
first and third week of each study month, three days
a week, from 07:00 to 15:00 hr.

The study area was subdivided in two subareas
of 5,000 n? each. Sandflies were collected by suc-
*Corresponding author. Fax: +55-92-643.3233. E-mait!on devices and by active searching on 36 tree-
marcos@inpa.gov.br trunks, belonging to 21 species (Table I), with a
Received 3 July 1998 CDC modified light trap (Cabanillas et al. 1995)
Accepted 10 February 1999 and collecting with 10x1.5 mm glass tubes.
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TABLE |

List of the tree species (with code of identification) on which the sandflies were collected
Scientific name Code Family
Anacardium spruceanum An. Anacardiaceae
Aspidosperma odiscolor As. Apocynaceae
Chrysophyllum amazonicum Ch. Apocynaceae
Geissospermursp. Ge. Apocynaceae
Ephedranthus amazonicus Ep. Anonaceae
Protiumsp. P1 Burseraceae
Caryocar villosum Ca. Caryocaraceae
Dinizia excelsa Di. Mimosaceae
Ingasp. In. Mimosaceae
Parkia multijjuga P2 Mimosaceae
Piptadenia suaveolens P3 Mimosaceae
Pithecolobium racemosum P4 Mimosaceae
Brosimum parinaroides Br. Moraceae
Bochoasp. Bo. Cesalpinaceae
Swartzia schomburgkii Sw. Cesalpinaceae
Couratari longipedicelata Co. Lecythidaceae
Eschweilera atropetiolata Es. Lecythidaceae
Sloanea brachytepala Sl. Elaeocarpaceae
Vantaneasp. Va. Humiriaceae
Sacoglottis matogrossensis Sa. Humiriaceae
Palicourea grandifolia Pa. Rubiaceae

The peculiarities of each tree trunk were notediserial point correlation test. Morphological char-
For example, bark type (smooth or furrowed), deacteristics of tree trunks were coded in relation to
velopment of buttress roots and diameter of congresence/absence.
trunk, measured immediately above the uppermost RESULTS
junction of the highest buttress with the trunk
(Smith 1972). A total of 3,975 sandflies was collected, be-

Collections with a suction trap (a CDC modi-longing to 20 species. Ninety one point six per-
fied light trap) - Sampling was carried out with a cent were collected by active searching (see Mate-
suction trap on all tree-trunks in each subarea, froffels and Methods) and only 8.9% with the suction
ground level to 2 m above ground level. The ainfrap. Quantitative differences due to collecting tech-
was to spend no |onger than 15 min samp”ng ea(ﬂiques and seasonality were remarkable (Table |V).
tree, in order to get a standard collection time. However, since the main objective was the rela-

Active searching of sandfliesThe sandflies tionship between tree species and sandflies, our
were searched for on each tree, at the same timdalyses were carried out on the total number of
mentioned above for every collecting day, using &dividuals captured with both techniques. The
flashlight for this purpose. Flies were collected witiPverall ratio of males to females was 1.8 (64.3%
a glass tube (two to three specimens in each tub8ples and 35.8% females) and did not vary much
which was closed with cotton. for the same tree species or by seasons.

For each tree, Samp”ng was carried out during Lu. umbratilisFraiha & Ward was the mqst fre-

a 15 min period, regardless of the presence or aguent and abundant (85.3%) sandfly species on all
sence of sandflies, in order to establish a standag@mpled trees, but showed quantitative variations
collecting period. So as not to use both collectioffom tree to tree (Table 1) and from season to sea-
techniques on the same tree, each technique w& (Fig. 1)Lu. dendrophilaMangabeira andu.
carried out in one subarea, which were sampleghannonDyar were also collected during the two
simultaneously. seasons but in smaller quantities.

Statistical analysis The association between  Lu. umbratiliswas collected on 18 of the 22
collection technique, abundance of sandflies arfiee species studied. However, 75% of all the speci-
tree trunk diameter were ana|yzed by Spearmdﬁens were encountered on only 12 tree species. A
Rank Correlation Test (Zar 1984). The associatiofinimum frequency of 66.2% was founded on
between the former two variables with morphoPiptadenia suaveolersnd a maximum of 100%
logical characteristics of tree trunk employed &n Geissospermursp. andPithecolobium
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TABLE I
Relative frequency dfutzomyiaspecies on each tree species sampled in the Ducke Forest Reserve
Scientific name DAY DEN FLA ROR SCA SHA UMB Others (%) IND

Anacardium spruceanum 0.0 1.8 0.0 0.0 0.0 9.1 891 0.0 100 55
Aspidosperma odiscolor 0.0 2.1 0.0 1.0 1.0 6.2 85.6 4.1 100 97
Bochoasp. 0.0 47 0.0 31 6.3 0.0 859 0.0 100 64
Caryocar villosum 0.0 5.6 0.0 0.9 2.2 26 86.6 2.1 100 231
Chrysophyllum amazonicum 0.0 4.7 0.4 0.4 1.3 26 898 0.9 100 235
Couratari longipedicelata 0.3 6.3 0.0 0.9 1.7 51 843 14 100 350
Dinizia excelsa 0.1 7.4 0.1 10 1.3 6.7 824 0.8 100 675
Ephedranthus amazonicus 0.0 2.6 0.2 0.9 2.6 3.7 891 0.9 100 430
Eschweilera atropetiolata 5.5 2.0 0.0 0.4 0.4 24 882 1.2 100 254

Geissospermursp. 0.0 0.0 0.0 0.0 0.0 0.0 100 0.0 100 16
Palicourea grandifolia 0.0 6.3 0.0 6.3 0.0 125 688 6.3 100 16
Parkia multijjuga 0.3 110 0.0 0.0 2.1 54 807 0.5 100 373
Piptadenia suaveolens 0.0 231 0.0 0.0 3.1 6.2 66.2 15 100 65

Pithecolobium racemosum 0.0 0.0 0.0 0.0 0.0 0.0 100 0.0 100 37
Sacoglottis matogrossensis 0.0 0.0 0.0 0.0 0.0 00 971 29 100 34

Sloanea brachytepala 1.0 7.4 0.5 1.0 29 78 784 1.0 100 204
Swartzia schomburgkii 0.0 6.3 0.0 0.0 1.6 1.6 90.6 0.0 100 64
Vantaneasp. 1.0 51 0.0 4.0 2.0 2.0 85.9 0.0 100 99

DAV: Lu. davisj DEN: Lu. dendrophilaFLA: Lu. flaviscutellataROR:Lu. rorotaensisSCA: Lu. scaffi SHA: Lu.
shannoni UMB: Lu. umbratilis IND: no. of individuals.
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Fig. 1: distribution of_utzomyia umbratili® andLu. dendrophild") on tree species in the high (a) and lower (b) rainfall seasons
in the Ducke Reserve Forest. Adnacardium spruceanums: Aspidosperma odiscolpBoc:Bochoasp.; CaCaryocar villosum

Ch: Chrysophyllum amazonicui@o: Couratari longipedicelataDi: Dinizia excelsaEp:Ephedranthus amazonicugs:Eschweilera
atropetiolatg Ge: Geissospermursp.; P2:Parkia multijuga P3: Piptadenia suaveolen$4: Pithecolobium racemosuyn®a:
Sacoglottis matogrossensBl: Sloanea brachytepaj&sw: Swartzia schomburgkiva: Vantaneasp.
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TABLE I

Relative frequency dfutzomyiaspecies sampled on different tree species in the Ducke Forest Reserve
Scientific name DAV DEN FLA ROR SCA SHA  UMB Others
Anacardium spruceanum 0.0 0.5 0.0 0.0 0.0 3.3 1.8 0.0
Aspidosperma odiscolor 0.0 1.0 0.0 3.6 1.7 3.9 3.0 111
Bochoasp. 0.0 15 0.0 7.1 6.8 0.0 2.0 0.0
Caryocar villosum 0.0 6.5 0.0 7.1 8.5 3.9 7.1 13.9
Chrysophyllum amazonicum 0.0 5.5 25.0 3.6 51 3.9 7.5 5.6
Couratari longipedicelata 5.0 11.1 0.0 10.7 10.2 11.8 10.5 13.9
Dinizia excelsa 5.0 25.1 25.0 25.0 15.3 29.4 19.9 16.7
Ephedranthus amazonicus 0.0 5.5 25.0 14.3 18.6 10.5 13.7 111
Eschweilera atropetiolata 70.0 25 0.0 3.6 1.7 3.9 8.0 8.3
Geissospermursp. 0.0 0.0. 0.0 0.0 0.0 0.0 0.6 0.0
Palicourea grandifolia 0.0 0.5 0.0 3.6 0.0 1.3 0.4 2.8
Parkia multijuga 5.0 20.6 0.0 0.0 13.6 13.1 10.8 5.6
Piptadenia suaveolens 0.0 7.5 0.0 0.0 34 2.6 15 2.8
Pithecolobium racemosum 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0
Sacoglottis matogrossensis 0.0 0.0 0.0 0.0 0.0 0.0 1.2 2.8
Sloanea brachytepala 10.0 7.5 25.0 7.1 10.2 105 5.7 5.6
Swartzia schomburgkii 0.0 2.0 0.0 0.0 1.7 0.7 2.1 0.0
Vantaneasp. 5.0 25 0.0 14.3 34 13 3.0 0.0
(%) 100 100 100 100 100 100 100 100
Total 20 199 4 28 59 153 2800 36

DAV: Lu. davisi;DEN: Lu. dendrophila;FLA: Lu. flaviscutellata;ROR: Lu. rorotaensis;SCA: Lu. scaffi; SHA:
Lu. shannoniUMB: Lu. umbratilis;IND: no. of individuals.

racemosungTable Il). However, if we analyze the Caryocar villosum, Chrysophyllum amazonicum,
occurrence of.u. umbratilison the total number E. atropetiolata, Swartzia schomburgkind
of inspected trees, we find that only 0.6% and 1.3%antaneasp. Both sandfly species occurred on the
of the flies were collected on the latter two tresame trees, except fBochoasp. (Fig. 2). The re-
species (Table lII). lationship ofLu. umbratilisandLu. dendrophila

Lu. dendrophilaandLu. shannonapparently represented at least 23% of the total sandflies col-
are associated with specific tree species, at ledstted, on all inspected tree, whereas the relation-
up to a height of 2 m above ground level (Figs Iship of Lu. umbratilis with Lu. shannonirepre-
2). Few specimens afi. dendrophilavere caught sented only 6.2%.
on Anacardium spruceanum, Aspidosperma C. villosum, C. amazonicyminizia excelsa,
odiscolor and Eschweilera atropetiolataFew Ephedranthus amazonicug. atropetiolata
specimens ot.u. shannoniwere collected on Couratari longipedicelataand Parkia multijuga
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Fig. 2: distribution of.utzomyia shannomn tree species in the high (a) and lower (b) rainfall seasons in the Ducke Reserve Forest.
An: Anacardium spruceanurAs: Aspidosperma odiscolp€a:Caryocar villosumCh: Chrysophyllum amazonicyi@o: Couratari
longipedicelata;Di: Dinizia excelsaEp: Ephedranthus amazonicguss: Eschweilera atropetiolataPa:Palicourea grandifolia
P2:Parkia multijuga P3:Piptadenia suaveolenSl: Sloanea brachytepal®w: Swartzia schomburgkiva: Vantaneasp.
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TABLE IV
Abundance of sandflies according to collection technique and season in a plateau area of the Ducke Forest
Reserve

Tree species Active search Suction Total

Rainy Drier Rainy Drier Rainy Drier
Anacardiumspruceanum 29 30 0 0 29 30
Aspidospermadiscolor 88 112 5 0 93 112
Bochoasp. 0 53 0 7 0 60
Brosimum parinaroides 0 1 0 0 0 1
Caryocar villosum 415 196 67 16 482 212
Chrysophyllum amazonicum 60 117 13 12 73 129
Couratari longipedicelata 173 93 20 9 193 102
Dinizia excelsa 476 485 33 29 509 514
Ephedranthus amazonicus 45 298 10 30 55 328
Eschweilera atropetiolata 73 175 10 16 83 191
Geissospermursp. 15 1 0 0 15 1
Ingasp 0 0 0 0 0 0
Palicourea grandifolia 11 0 0 0 11 0
Parkia multijjuga 222 56 25 5 247 61
Piptadenia suaveolens 29 9 0 5 29 14
Pithecolobium racemosum 14 23 0 0 14 23
Protiumsp. 0 24 0 5 0 29
Sacogloyyis matogrossensis 15 18 0 0 15 18
Sloanea brachytepala 25 108 12 14 37 122
Swartzia schomburgkii 4 54 0 0 4 54
Trachiniquiasp. 0 0 0 0 0 0
Vantaneasp. 51 22 12 0 63 22
Total 1745 1875 207 148 1952 2023

sheltered the largest number of sandfly species amés more frequent og. villosum, C. longi-
individuals throughout the study period, whereapedicelataand S. brachytepalan the less rainy
Geissospermurap. andP. racemosunwere fre- season. Males outnumbered females in both sea-
guented only byLu. umbratilis. Palicourea sons, especially in the less rainy season. Individu-
grandifoliaandBochoasp. were frequented thyi.  als of Lu. dendrophilawere not collected on
umbratilis, Lu. dendrophila, Lu. shannoni, Lu.Bochoasp. in the rainy season and &n
scaffiandLu. rorotaensigTable Il, Figs 1, 2). spruceanum, A. odiscolor, E. atropetiolatad P.
Seasonality The sandfly distribution by tree grandifoliain the less rainy season (Fig. 1, lla, 1Ib).
species, at a height from 0 to 2 m above ground Lu. shannonshowed a distribution pattern like
level, seemed to follow a seasonal pattddn that ofLu. umbratilisandLu. dendrophilain the
excelsa, P. multijugandC. longipedicelatgre- rainy season. However, it was collected in larger
sented the largest number of sandflies in the highumbers orC. villosum, C. longipedicelata, E.
rainy season; whereds. longipedicelata, C. amazonicusandS. brachytepalan the season of
amazonicum, E. amazonicus, E. atropetiokata less rainfall, making a possible alternative peak at
Sloanea brachytepalere frequented more in the this time of year for the sandfly species cited above.
low rainy season. In the present study, tree trunks with well de-
Lu. umbratilisfollowed the pattern of the above veloped buttress roots and furrowed barks yielded
cited species in the rainy season, but it frequentdarger numbers of sandflies both in the rainy and
E. amazonicus, E. atropetiolatamdC. villosumin  less rainy seasons (N=10; x= 259.4), followed by
larger numbers in the less rainy season. Howeveaimple trunks (cylindrical) with furrowed barks
individuals ofLu. umbratiliswere not frequerdn  (N=6; x= 125.5), buttress roots with smooth barks
Bochoasp.,C. villosumandS. schomburgkin the  (N=7; x= 41.7) and finally simple trunks with
rainy season an€eissospermunsp. andP. smooth barks (N=13; x= 25.8). Correlation tests
grandifoliain the less rainy season (Fig. 1, la, Ib)of sandflies collected with suction traps and glass
Lu. dendrophilashowed the same behaviourtubes (active searching technique) were significant
asLu. umbratilisin the rainy season. However, itboth for trees that had buttress roots (P<0.05) with-
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out taking bark into account, and for simple trunkshe State of Para, Brazil, and pointed out that the
(cylindrical) with furrowed bark (P<0.001). How- choice of diurnal resting places in tree trunks by
ever when correlating the sandflies collected othese dipterans was neither associated with classes
trees with buttress roots and furrowed bark thef trunks (cylindrical with buttress root and fluted;
correlation found was highly significant (P<0.001).c2 = 2.3, P>0.5) nor the kind of bark (smooth and
No correlation was found between the abundandarrowed;c?= 1.2, P>0.5), except where bark was
of sandflies species and tree trunk diametertaking off in large pieces. Barrett et al. (1991) in
(P>0.05). order to characterize natural sheltersLof
DISCUSSION umbratilis in an area of _primary fo_rest of higher
topographical elevation in the Balbina, Amazonas
According to Lainson (1983), the sandflies inrRegion, found greater numbers of individuals on
the Amazon region show strictly non-domestiGurrowed bark, wrinkled or with crevices or termi-
habits, and according to our observations they digarium tree trunks (x=3.6; N=17) than on those with
tribute themselves in a continuous or discontinusmooth bark (x=0.08; N=13).
ous manner according to the ecological trend of Also tree trunk diameters, a variable which ac-
the species. The behavioural variations of thesgrding to Ready et al. (1986) would be related to
sandflies are remarkable among species from ofige choice of tree trunks as a resting place, could
place to another and efforts to generalize their halirot be confirmed as a determinant of abundance,
tats are almost impossible (Forattini 1973). Thereneither in the present study (P>0.05 both with CDC
fore' the study qf their microdistribution in the for-trap and glass tube) nor that of Barrett et al. (1991).
est is of major importance. _ltis probable that results differ because of differ-
Among the trees species sampled for sandfliesht samples sizes [N=144 in Ready et al. (1986);
in our study area, five trees belonged tqN=30 in Barrett et al. (1991) and N=36 (in the
Mimosaceaéamily, three to the Apocynaceae, tWopresent study)], the use of different collection tech-
to the Caesalpiniaceae, Lecythidaces® njques [suction and sticky traps used by Ready et
Humiriaceae, while the others represented singlg, (1986); glass tubes by Barrrett et al. (1991); and
species of Anacardiaceae, Anonaceae, Moraceagiction traps and glass tubes used in this present
Burseraceae, Elaeocarpaceae, Sapotaceae afgtly], different collecting seasons and time peri-
Rubiaceae families. Most of these families (withyds [rainy season by Ready et al. (1986); drier sea-
the exception of Humiriaceae, Anacardiaceaeson by Barrett et al. (1991) and seasons of heavy
Elaeocarpaceae and Rubiaceae families) showggd light rainfall in the present study].
the largest number of species and individuals in  French researchers pointed out that tree struc-
the plateau plant community in DRF (Rodriguezure, nature and position in relation to the edge of
1995). the forest should determine the longitudinal sandfly
Morphological characteristics of some treejistribution. However, Geoffroy et al. (1986) stated
trunks that could be influencing the choice of restn addition that some tree Species seem to be
ing places and sandfly distribution in primary forfayoured by sandflies as resting, blood feeding and
ests of higher topographical elevation areas, haygaintenance places, or as a support for the devel-
given rise to different opinions regarding the imppment of immature stages.
portance of these parameters. In our study area, The tree specieB. excelsaC. villosum E.
tree trunks that showed well developed buttresgmazonicus C. amazonicumand C. longi-
roots and furrowed barks were influential in theyedicelatawere used by 65.3% of the collected
choice of resting places, specifically bfi.  sandflies as diurnal resting places. These trees show
umbratilis. Christensen and Vasquez (1982) usingertain common characteristics: tall trunks, buttress
both battery-operated and mouth-operated aspirgyots and furrowed barks. Buttress roots are fre-
tors, collected 52,033 individuals belonging to 33uent in some large tree species occurring on soils
sa_ndfly species in tree trunks with buttress roots i@f‘fering a poor Carrying Capacity substrate [SO”
primary forest areas in Panama and stated that thegfiracteristic in plateau areas studied by Rodriguez
microhabitats are stable (regarc_img _meteorolog(1995) at DFR] or have poorly developed open
cal factors) presenting a great diversity and largebots and are subject to wind gusts (Henwood
numbers .of sandflies, which use these sites as c'1|973)‘ Richards (1966) also stated that the trend
urnal resting places. Unfortunately the authors nefo produce buttress roots has heritable and envi-
ther reported the number nor species of trees whiggnment components.
were searched for sandflies, which prevent us from According to Rodriguez (1995). excelsa
comparing their results with those obtained in thgccounts for 20% of the dominance [in the silvi-
present study. Ready et al. (1986) studied cultural sense, see Beard (1944)] and contributed
umbratilisecology in a primary rain forest area into 9.9% of the canopy in a plateau plant commu-



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 94(3), May/Jun. 1999 295

nity in DFR.Caryocar glabrum(C. villosumspe- de Preservagdo e Desenvolvimento da Amazénia.
cies of the same genus, researched in this presentFatos e perspectivasEditora Manaus, Amazonas.
study),A. spruceanurandCourataricf. guianensis Barrett T, Freitas RA, Albuquerque MIC, Guerrero JHC
(C. longipedicelataexplanation similar to the lat- 1996 Report on a collection béitzomyizsandflies
ter), were also important in their role of dominance. (Diptera:Psychodidae) from the middle Solimges

Other tree species with simple (cylindrical) gAS\r.nazonas, BrazilMem Inst Oswaldo Crt: 27-

trunk but with furrowed bark, such as. peard Js 1944, Climax vegetation in tropical America.
atropetiolataandP. multijugabelonging to fami- Ecology25: 127-157.
lies Lecythidaceae and Mimosaceae, contributedabanillas MRS, Castellén EGB, Alencar MO de 1995.
5.9% and 20.5% of the total relative dominance in Estudo sobre abrigos naturais dos flebotomineos
this plateau plant community, and these also shel- (Diptera : Psychodidae) na Reserva Florestal Ducke
tered large numbers of sandflies (14.6% of the to- Manaus, AM, BrasilBol Dir Nac Malariol y San
tal collected). AMDXXXV. 63-75.
The presence of sandflies on any tree is not r&haniotis BN, Tesh R, Correa MA, Johnson K 1972.
lated to the tree family, but rather to the tree spe- Diurnal resting sites of Phlebotomine sandilies in a
) . Panamanian tropical forest.Med EntomoB: 91-
cies, at least seasonally (Figs 1, 2, Table IIl) and
there is a general trend for the grouping of the MOgt, istensen HA, Vasquez AM 1982. The tree-buttress
and the least abundant sandfly species on the samepjotope: A pathobiocenose dfeishmania bra-
trees, which was also observed by Chaniotis et al. ziliensis Am J Trop Med Hy§1: 243-251.
(1972) (Panama), Geoffroy et al. (1986) (Frenckrhristensen HA, Fairchild GB, Herrer A, Johnson K,
Guyana) and by Ready et al. (1986) (Par4, Brazil). Young DG, Vaquez A 1983. The ecology of cutane-
Rutledge and Ellenwood (1975) stated that sev- ous leishmaniasis in the Republic of Panaihded

eral tree species have different effects on the Entomol20: 463-484.

microenviroment in terms of shading, rain protecEorattini OP 1973Entomologia Médica. IV Psychod-
idae, Phlebotominae, Leishmanioses, Bartonelloses

tion and composition, quantity and physical prop- Edaar Blucher. S0 Paulo. 658
erties of the organic detritus. Factors such as flq_-rankgn W Leopo]do PR. Matsule Rprl):iibeiro MN 1992

ristic structure type, ground topography and tree gy do de intercepgéo da agua de chuva em cobertura

morphologies, influence the forest microclimate as  fiorestal amazénica do tipo terra firmécta

well as the frequency and distribution of sandfly Amazonical2: 327-331.

populations in primary rain forest (Scorza & OrtizGentry A 1992. Tropical forest biodiversity: distribu-

1960, Rutledge et al. 1976, Le Pont & Pajot 1980). tic_)nal patterns and their conservational significance.
Therefore, it may be inferred that distribution ~ Oikos63: 19-28.

throughout the year of the three most abundaf€offroy B, Dedet JP, Lebbe J, Esterre P, Trape JF 1986.

sandfly speciesL{l. umbratilis Lu. dendrophila Notes sur les relation des vecteurs de leishmaniose

A avec les essences forestiéres en Guyane Francaise.
andLu. shannor)iin the plateau area of our study "5 Hum CompL: 483-490

might be !nflue_nced by tree species. However, foHenwood K 1973. A structural model of forces in but-
ther studies with larger numbers of trees, taking tressed tropical rain forest tre@otropica5: 83-93.
into account the characteristics pointed out by thisainson R 1983. The American leishmaniasis: some
study and assembled in relation to tree species, observations on their ecology and epidemiology.
should help to test further this hypotheses. They Trans R Soc Trop Med Hy&y: 569-596.
would also be helpful for a better understanding dfe Pont F, Pajot FX 1980. La leishmaniose en Guyane
cutaneous leishmaniasis epidemiology caused by Francaise. I. Estude de I' ecologie et du taux
Le. (V.) guyanensismainly with respect to the  dnfection naturelle du vecteututzomyia
behaviour of the major vectdry. umbratilis Such (Nyssomyia) umbratilisvard et Fraiha 1977 en
. . ] . . saison seche. Considérations épidémiologiqak.
dgtal[ed studies shoulq he_lp map the probable dis- oRSTOM sér Ent Méd et Parasig: 359-382.
tribution patterns of this dipteran over plateau afpenny N, Arias JR 198Msects of an Amazon Forest
eas in the Brazilian Central Amazon. Columbia University Press, New York, 289 pp.
Ready PD, Arias JR, Freitas RA 1985. A pilot study to
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