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DISPERSIVE FLIGHT AND HOUSE INVASION BY TRIATOMA GUASAYANA AND
TRIATOMA SORDIDA IN ARGENTINA
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Flight activity and invasion of houses by Triatoma sordida and T. guasayana were studied
in the Province of Santiago del FEstero, Argentina. Spontaneous findings of both species in
houses were recorded from 1982 to 1989. Light trap collections were performed in 1982, 1983
and 1984, at the woods surrounding the settlements of Amama (43 houses) and Trinidad (19
houses). Most of the 101 triatomines collected, were unfed and negative for Trypanosoma cruzi.
T. guasayana predominated over T. sordida, and both appeared on the lighted screens between
19-31 min (mean 24) after dusk and the catch time was 30-45 min.

Although entomological evaluation of 41 houses af Amama performed in September 19535,
just before insecticidal spraying, showed that Triatoma infestans predominafed, adults of T.
guasayana were collected in sleeping places, in 7 houses (17%). Most triatomines invading
houses from then up to 1990 were flying T. guasayana (20/27) and females outnumbered males.
Three non-infected T. guasayana females were fed on man and two T. guasayana males positive
Jor "T. cruzi like" trypanosomes were unfed. Therefore, visiting hungry adults could transmit T.
cruzi fo people and introduce wild parasites to the domestic cycle.

T. guasayana sfands as the main potential subsititute of T. infestans in the studied area, and
it might play there the same role as T. sordida in Brazil
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Triatoma sordida Stal, and T. guasayana
Wygodzinsky & Abalos arc closely resembling
triatomines belonging to the same species com-
plex and their immature stages are hard to
discriminate. 7. sordida is cndemic of the
Cerrado, in Central Brazil from where disper-
sion towards the southwest took place
(Forattini, 1980), and is now widecly distrib-
uted throughout the Chaco region to central
Argentina.

T. guasayana is found in central and north-
em Argentina and also cited for Bolivia and
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Paraguay (Lent & Wygodzinsky, 1979). Al-
though the distribution arcas of both species
overlap, T. sordida predominates in castemn
Chaco whereas 7. guasayvana 1s more abun-
dant in the drier western Chaco (Abalos &
Wygodzinsky, 1950). In the xerophytic “que-
bracho” woods in Santiago del Estero, both
species are found among dried fallen logs, in
wood crevices, 1 opossum lodges and in dried
cacti (Wisnivesky-Colli, 1990}, They arc also
found 1n peridomestic premises like goat pens,
along with 7. infestans.

Triatoma sordida has gained increasing epi-
demiological importance due to its tendency
to invade houses, in areas where 7. infestans
has been controlled. It 1s nowadays the most
frequently collected species in Brazil, specially
in the southeastern and centralwestern states
(Dias, 1988). In the state of Sao Paulo, T.
sordida represented 79.8% of the triatomines
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collected by the Local Control Agency, during
1985-86, and it was found mostly in perido-
mestic premises. Outstandingly, 22.6% of the
insects were collected indoors (Wanderley,
1991).

In Bohvia, T sordida and T. infestans have
been found simultanecously inside houses of
several localities of Santa Cruz (De Muynck et
al., 1978; Salcedo et al., 1980), while in Beni,
where T. infestans 1s not present, only T. sordidu
1s collected.

In the city of Corrientes, northeastern Ar-
gentina, (Bar, personal communication), colo-
nies of T. sordida were recently found in 22
houses placed 300-2700 m from a heavily in-
fested pigeon house.

T. guasayana has received less epidemio-
logical attention than 7. sordida, although
Carcavallo & Martincz (1985) mentioned the
presence of 7. guasayvana 1n a settlement where
T. infestans had been controlled by carbamate

spraying.

In November 1982, a female 7. guasayana
was collected inside a bed at the study area,
Moreover, we observed several flying 7.
guasayana attracted to the gas lights, that be-
gan biting as soon as they landed on us.
Prompted by thosc observations we decided to
evaluate flight activity and invasion of houses
by these wild triatomines.

MATERIALS AND METHODS

Study area — The study was performed at
the settlements of Amama and Trinidad, De-
partment of Moreno, Province of Santiago del
Estero, Argentina, (27°12°30"S, 63°02°30"W)
located 1n the phytogeographic Chaquena re-
gion {Cabrera, 1980). Climate is semiarid and
there 1s marked seasonality, with a dry season
between May and October, and a rainy one the
rest of the year. Mean annual precipitations
range between 550-600 mm, (medium RH 55-
68%), and mean annual temperature is 21-22
°C, with a mean value of 28.5 °C 1n the warm-
est month and 5.5 °C 1n the coldest one (Anony-
mous, 1982). The primary forest of hardwood
*quebracho™ trecs (Schinopsis lorentzii and
Aspidosperma quebracho blanco) was nten-
sively exploited for timber production and cattle
raising at the beginning of the 20th century.
Most of the herbaceous stratum was destroyed
and replaced by thorn shrubs, resulting in a
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secondary forest of young trees, shrubs, cacti
and bromeliads.

Amama, composed of 43 houses, 1s located
in an area that has been highly modified for
agricultural practice and cattle raising. Modi-
fication of landscape increased since 1986, and
at present only patches of woods remain where
the forest was continuous. The village had never
been included in the Chagas’ disease Control
Programme until September 1985, when in-
door spraying with deitamethrin was performed
by the National Control Agency.

Tnmdad 1s placed @ km appart from Amama
and 1t has 19 houses surrounded by a forest of
high trees, few bushes and abundant cactaceous
plants. Most of the inhabitants made their liv-
ing hunting wild animals. The houses were
highly infested by T. infestans and had never
been treated with insecticides.
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Localization of light traps in the surroundings of Amama
and Trinidad, Department of Moreno, Province of Santi-
ago del Estero, Argentina, 1982-1986.

Light trap collection — Each light trap con-
sisted of a vertical white cloth (1 x 2 m) illu-
mtinated by a portable 25 cm fluorescent light,
Two light traps placed 100 m apart operated
from sunset to 1 hr after the last catch, in five
successive nights in 1983 (October 19 to 23),
In six opportunities in 1984 (November 20 to
22 and 26 to 28), and in eight occasions from
December 2 to 7 1n 1986, Light traps were
placed 1n different parts of the forest, as indi-
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cated in the Figure. Two persons inspected the
illuminated screen while acting as baits for
triatomines. Time elapsed between the catch
of the first and the last triatomine (catch time)
was recorded.

Data on sunset times at Amama, in those
days when light traps operated were provided
by the Observatorio Naval (Navy Observatory)
of the Ministerio de Defensa.

Triatomine collection inside houses — As
already reported elsewhere (Wisnivesky-Colh
et al,, 1987), “Mana” sensor boxes to detect
triatomines had been tested during August 1985,
and entomological evaluation of the houses at
Amama was performed in September just be-
fore deltamethrin treatment of the willage.
Timed collection of vectors (I man-hour) in-
side houses were made by two men simulta-
neously working during 30 min cach, In addi-
tion to this, any specimen of 7. guasayana or
T. sordida caught inside houses by us and/or
local people at Amama and Trimdad between
1986 and 1990 was included in this study.

At the field, triatomines collected at light
traps or houses were placed 1n labelled plastic
bags containing pleated absorbent paper and
stored at 10 °C for a few days.

Laboratory studies on collected triatomines
— Tnatomines were determined using appro-
priate keys (Lent & Wygodzinsky, 1979) and
adults were sexed. Nymphal stages were as-
signed to the T. sordida — T. guasayana Com-
plex, due to the impossibility to discriminate
them further. The presence of “7T. cruzi-like”
trypanosomes as well as the identification of
blood meal sources were studied as previously

described (Wismivesky-Colli et al., 1982},
RESULTS

A total of 101 tnatomines were collected
at the hight traps in Amama from 1982 to 1984
(Table I}, no triatomine came to the screen 1n
1986, The highest catches {71 insects) were
obtained in 1983, even when the capture effort
in 1984 was greater than in 1983, The number
of triatomines attracted to hght traps always

TABLIL 1

Triatomines collected on light traps, Amama, Moreno, Santiago del Estero, Argentina, 1982-1984

Date Dusk Lapse (min} Catch time? T. puasayana T. sordida
(m-d-y) time dusk-1st (minutes)
arrival o) ® d

10/20 — 7.22 13 45 | 3 3
10/22/826

Subtotal 82 3 6
10/19/83 721 19 45 4 9
10/20/83 T.21 24 45 18 19
10/21/83 7.22 23 30 2 7 I
10/28/83 7.24 19 37 5 4
10/24/83b 7.24 21 45 1 1

Subtotal 83 30 40 1
11/20/84 7 .44 26 45 8 3
11/21/84 7.44 28 41 | 2
11/22/84 745 25 45 1
11/26/84 7.49 26 45 3
11/27/84 7.50 23 42 1
11/28/84 7.50 25 45 2

Subtotal B4 10 9 2
Total€ 43 55 3

a: time elapsed between the catch of the first and the last triatomine flying towards the screen.
h: light traps placed in the peridomestic area of a house at Amama.
¢ all insects showed empty intestines or blood traces and feedings could not be identitied. They were not infected

with “7T. cruzi like” trypanosomes.

L] '.
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- TABLE 1
Domestic collection of triatomines of Trigtoma sordida — Triatoma guasayana Complex,
Moreno, Santiago del Estero, Argentina, 1982-90
Collection No. of T. guasayana T. sordida Nymphs
site houses Y o ? 3 N4 NS
Bedroom 8 7 3
Gallery 10 5 4b 2 1 1
Peridomestic 5 4 1 2 2 8
premises
Totals 23 16 8 2 3 2 0
24 5
29 11

Total collection

40

a: three females fed on man, one from bedroom and two from gallery.

b:two infected with “7. cruzi-like” trypanosomes.

reached a maximum 24-48 hr before storms
(as 1n October 20, 1983). The first triatomine
came to the light trap, 19-24 min and 23-28
min after dusk, in 1983 and 1984 respectively
(Table I). In all occasions dispersive flight
towards the lighted screen (catch time in Table
I) extended during 30-45 min. Most triatomines
came within the first 20-25 min. Since in 1983,
none reached the screen from 8.30 pm to
midnight, the expecting time was extended to
only one hour after the last capture on the
following year.

In light captures 7. guasavana predomi-
nated on T. sordida, as only three males of the
latter were caught. Although some nights one
sex outnumbered the other in T. guasayana
captures, females were slightly more numer-
ous than males 1n overall figures, All tria-
tomines trapped by light were not infected with
trypanosomes and unfed.

Although 7. infestans prevailed in collec-
tions performed in Amama prior to deltamethrin
treatment, adults of 7. guasayana were found
1n sleeping places (bedrooms and galleries), in
7/43 houses {17%). The presence of T.
guasayana 1n houses was first recorded 1n 1982,
when a female insect fed upon man was found
inside a bed, and repeatedly verified up to
1990 (Table II). Most triatomines caught when
landing near house lights were T. guasayana
(20/27) and females outnumbered males (Table
). All nymphs were found in peridomestic
areas except for one fifth nymph of 7. sordida
collected on the wall of a gallery. In two
houses, at Trinidad, 7. guasayana females were

picked up after domestic application of BHC
tablets inside bedrooms.

Though many insects were starved and
others were dead under reception, any trace of
blood meal was analyzed. Identified feeding
on man was recorded in three non-infected T
guasavana females, one of which showed a
double feeding on man and chicken. On the
other hand, two T. guasayana males found
positive for “7. cruzi-like” trypanosomes had
empty intestines. The T. sordida nymph found
in the gallery was not infected, and had a
double feeding on man and dog,

DISCUSSION

Most of our resuits refer to T. guasayana
due to its numeric superiority over 7. sordida.
Although only three specimens of T. sordida
came to the light traps, both species seem to
fly within the same time period, soon after
sunset. T. guasayana appeared in the lighted
screens approxtmately 24 min after dusk, when
it was already dark, and the catch time was
less than one hour. In agreement, Schofield et
al. (1991), stated that adults of T sordida ex-
perimentally released in January, in the salt
flats of Cordoba, Argentina, initiated flight 20
min after sundown. Stimulation of flight by
decreasing light intensity in warm evenings
seems to be a common fact among triatomines
(Sjogren & Ryckman, 1966; Tonn et al., 1978;
Ekkens, 1981; Schweigmann et al., 1988). In
southwestern USA, it has been shown that 80%
of the triatomines came to the light during the
first hour after dark (O hix) (Sjorgen &
Ryckman, 1966; Ekkens, 1981).



Mem. fnst. Oswaldo Cruz, Rio de Janeiro, Vol. 88 (1}, jan./mar. 1993 3!

These facts contrast with observations made
by us on nocturnal flights of 7. infesfans 1n
San Juan, Argentina (Schweigmann et al.,
1988), In January 1987, we collected 7 T.
infestans attracted to a light trap between 21.25
and 01.45 hr, This longer flying period could
be related to a high air temperature, since
dispersive flight stops below 20 °C, (Ekkens,
1981). Whereas in the Department of Moreno,
temperature rapidly falls down 1-2 hr after
sunset, in San Juan in summer nights tempera-
turc 1s fairly above 30 °C.

A rather unusual windy and rainy weather
on December 1986 could partly cxplain the
lack of light captures, since even 1if environ-
mental temperaturcs were higher than 20 °C,|
strong air movements could stop flight activity

(Ekkens, 1981).

Triatomines coming to the light were unfed,
confirming literature data pointing that disper-
sive flight is initiated by starving adults and
possibly caused by the absence and/or inacces-
sibility of blood sources (Sjorgen & Ryckman,
1966: Ekkens 1981: Lehane & Schofield, 1982;
Schweigmann et al., 1988).

Along seven years we confirmed the inva-
sion of houses by adult triatomines, from
October to Aprl. Since there was not a sys-
tematic recording of triatomines, probably the
number of dispersing triatomines has been
undcrestimated. Some houses were repeatedly
invaded and 1n others, adults were found in-
doors 1n one opportunity and 1n peridomestic
sites 1n another.

Although data on feeding profile of invasive
triatomines are scarce, the fact that the three
identified feeds include man indicate that vis-
iting adults could transmit 7. cruzi to people
and even ntroduce wild parasites to the do-
mestic cycle.

Light captures and house records would sug-
gestthat T. guasayanaisdominantover T, sordida
In the area, as pointed out by Abalos & Wygod-
zinsky (1950). However, 1t 1s difficult to assess
whether 7. guasayana1s actually more abundant
or has a greater flying capacity than 7. sordida.

Some intercsting questions arise regarding
the taxonomic rclationship between 7.
euasayana and 7. sordida. From 1983 to 1991,
in the woods surrounding Amama and Trintdad,
we have systematically collected over 400

nymphs that on morphological grounds could
be assigned to T. guasavana and/or T. sordida,
as well as some adults showing characters of
both species. They were mainly found in cact:
(Opuntia quimilo), bromeliads and hollow trees,
apparently sharing the same ecotopes. Consid-
ering that there is not absolute reproductive
1solation between both spccics, could they
remain as scparate entities in the above men-
tioned situation? This question can be only
solved through multidisciplinary studies of well
differentiated and intermediate fenotypes, in-
volving cytogenctics, isocnzyme analysis, de-
tailed studies on male genitalia structure and
INtercrossing experiments.

In Sao Paulo {Wanderley, 1991) T. sordida
has been found mainly in the peridomicile, but
adult invasion into houses was frequent, most
of the insects being inseminated females, able
to form indoor colomes.

Schofield et al. (1991) suggest that T.
sordida has much greater propensity to fly and
tends to fly greater distances than 7. infestans.
According to them 1if T. sordida werc able to
establish domestic populations 1t would have a
greater capacity than 7. infestans to spread
from one house to the other. In our study many
records of adult T. guasayana tlying 1nto houses
were made while only once or twice we could.
confirm invasive fhghts by T. infestans 1n the
samc period. After indoor spraying of delta-
mecthrin in Amama 1n 1985, both species could
potentially invade houses from the penidomicile
and establish colonies there. Only colonies of
T. infestans, however, were found in the ongo-
ing years (Giirtler et al., 1991), suggesting that
T. infestans outcompete 7. guasavana i the
domestic arena, a fact experimentally shown
by Bar ¢t al. (1991) with the T. infestans-T.
sordida pair.

Our findings place T. guasayana as the main
potential substitute of T. infestans if control
measures ensurc intra and peridomestic climi-
nation of the latter in the area under study, and
suggest that 7. guasayvana could play the same
role as 7. sordida m Brazil,

REFERENCES

ABALOS, 1. W. & WYGODZINSKY, P., 19530, Las
Triatominae Argentinas (Reduviidae, Hemiptera).
[nst. Med. Regional, Tucuman, Monogr. No. 2, 179
p.. 318 fig.

ANONYMOUS, 1982, Regionalizacion Feologica de la
Kepublica Argenting. Instituto Nacional de Teeno-



32

logia Agropecuaria. Centro de Investigaciones en
Recursos Naturales, Argentina, Publicacion 173: 94-
156.

BAR, M. E.; OSCHEROV, E. B.; DAMBORSKY, M.
P, VARELA, M. E; PORCEL, E. A. & ALVARFZ,
B. M., 1991. Interaccidn competitiva entre Triatoma
infestans y T. sordida en una unidad experimental.
Resumenes, Il Congreso de Entomologia, La
Cumbre, Céordoba, p. 175,

CABRERA, A L., 1980. Biogcografia de América
Latina. Organizacion de Estados Americanos, Pro-
grama Regional de Desarrollo Cientifico y Tecno-
logico, Monografia 13, Serie Biologia, p. 69-75,

CARCAVALLO, R. U. & MARTINEZ, A., 1985, Bio-
logia, ecologia y distribucion geografica de los triato-
minos americanos, p. 149-208. In R. U. Carcavallo,
J. R. Rabinovich & R. J. Tonn (cds) Factores biol-
gicos v ecologicos de la Enfermedad de Cha-gas,
Tomo |. Servicio Nacional de Chagas, Ministerio
de Salud y Accton Soctal Buenos Aires, Argentina.

DE MUYNCK, A.; GARRON, A.; BERMUDEZ, H.;
LZUNA, H.; ROMERQO, A.; ROMERO, F.; GARCIA,
A.; PRADO, J.; QUEIROLO, L. & RIBERA, B.,
1978, Estudio epidemioclégico de la Enfermedad de
Chagas en Porongo, Departamento de Santa Cruz,
Bolivia. Bol Inf CENETROP, 4: §8-97.

DIAS, 1. C. P., 1688. Controle d¢ vetores da doenga de
(Chagas no Brasil e riscos de reinvasdo domiciliar
por vetores secundanios. Mem. Inst. Oswaldo Cruz,
&3 (Supl. 1): 387-391.

EKKENS, D. B., 1981, Nocturnal flights of Triatoma
(Hemiptera, Reduviidae) in Sabino Canyon, Ani-
zona. I. Light collections J Med. Entomol.. 18:
211-227.

FORATTINI, O. P., 1980. Biogeografia, origem e
distribuigdo da domiciliagdo de¢ triatominos no
Brasil. Rev. Savde Publ. Sdo Paulo, [4: 265-299,

GURTLER. R. E; CECERE, M. C.; RUBEL, D. N;
PETERSEN, R. M.; SCHWEIGMANN, N. J.;
LAURICELLA, M. A.; BUJAS, M. A_; SEGURA,
E. L. & WISNIVESKY-COLLI, C_, 199f, “Chagas’
discase in northwest Argentina: infected dogs as a
nisk factor for thc domestic transmission of Try-
panosoma cruzi. Trans. R. Soc. Trop. Med. Hvg .| 5:
741-745.

LEHANE, M. J. & SCHOFIELD, C. I, 1982. Flight
iniftiation in friatoma infestans (Klug) (Hemiptera,
Reduvudae). Buli Entom. Res., 72: 497-510.

Cristina Wisnivesky-Colli et al.

LENT, H. & WYGODZINSKY, P., 1979, Revision of
the triatominae (Hemiptera, Reduviidae) and their
significance as vectors of Chagas’ disease. Bull
Amer. Museum Nat. Hist., 37: 123-5320.

SALCEDQ, J.; RECAOECHEA, M.; BERMUDEZ, H.:
URIJEL, R.; CARDOZ0, L.: ZUNA L H. & DE LA
REZA, A., 1980, Estudio clinico-epidemiolégico en
indigenas ayoeros de Zapoco del Coyote, Santa Cruz,
Bolivia. Bol. Inf. CENETROP, 6: 2-10.

SCHOFIELD, C. J.; LEHANE, M. 1; McEWAN, P;
CATALA,S.S. & GORLA, D. E., 1991. Dispersive
flight by Triatoma sordida. Trans. R. Soc. Trop.
Med Hyg., 85: 676-678.

SCHWEIGMANN, N. J; VALLVE, S.; MUSCIO, O.;
GIHILLINI, M.; ALBERTI, A. & WISNIVESKY-
COLLI, €., 1988. “Dispersal flight by Triatoma
infestans in an arid arca of Argentina. Med. Vet
Entomol., 2: 401-404.

SJORGREN, R. D. & RYCKMAN, R. E.. 1966. Epizooti-
ology of Trypanosoma cruzi in southwestern North
América. Part VIII. Nocturnal flights of Triafoma
pratracta {Uhler) as indicated by collections in black
hight traps (Hemiptera, Reduviidae, Triatominae).
J Med. Emtomol., 3: 8§81-92.

TONN, R.; ESPINOLA, H.;: MORA, E. & JIMENEZ, J.,
1978. Trampa de luz negra como método de captura
de triatommos en Venezucla. Bol Dir Malar. y
San. Amb., 18: 25-30.

WANDERLEY, D. M. V., 1991. Vigilincia entomoldgica
da doenga de Chagas no Estado de Sao Paulo. Rev.
Saude Publ. Sdo Paulo, 25: 28-32.

WISNIVESKY-COLLI, C.; GURTLER, R. E.; SOLARZ.
N. D.; SOLOMON, D. & RUIZ, A. M., 1982. Fced-
ing patterns of Triatoma infestans (Hemiplera, Redu-
vtidac) in relation to transmission of American Try-
panosomiasis tn Argentina. J. Med Entomol., 19:
645-654,

WISNIVESKY-COLLI, C.; PAULONE, 1.; PEREZ, A_;
CHUIT, R.; GUALTIERI, J.; SOLARZ, N. D.;
SMITH, A. & SEGURA, E. L., 1987. A new tool for
continuous detection of the prescnce of triatomine
bugs, vectors of Chagas’ disease, tn rural house-
holds. Medicina (Buenos Aircs), 47: 45-50.

WISNIVESKY-COLLI, C., 1990. Aspectos ecologicos
de Triaioma sordida en Santiago del Estero.
Restmenes, |1l Congreso Argentino de Proto-
zoologia y Reumén sobre Enfermedad de Chagas,
Buenos Aires, Argentina, p. 6.



