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PANAMANIAN LUTZOMYIA (DIPTERA: PSYCHODIDAE)
HOST ATTRACTION PROFILES!

By Howard A. Christensen® and Aristides Herrer®

Afsivart. Aoty was carried our For 50 weeks inoa tropacal
forest near the Pacfic Ocean enteance 1o the Panama Canal to
cheerve the bost preferences of Phlebotomine sand fies. Ten
mineral oil traps were baited with caged animals moahe groups
Marsupialia, Chivapreva, Primames, Edencens, Rodentia, Carniv-
ori Aves, Repeilia, and Amphilda, snd included 1 empty con-
trod vigre, Latzomyin vespedtifionis showed a cistinel preference
Fur Lats. The hast selections of La. penawensis, Ly almecs bicalar
amid L sangainoeia were not s distinerive as those of Lu oer
pevadionis, but mammals of the order Rodentia attracted the
grecicest number ol these species. Host selections by the 4 sind
Ay species are discussed o relarion o rransmission of Lo
and Trypunesamn spectes. A substantial number of females af
the 12 st commeon sad fly species collected manimal-baited
rapes were gravid, suggesting a need for s blood neas? pior o
oviposition. COC light rap collections, used o conjunction with
the amimal-baited raps, provided sofficient da 1w plor e
seasonal densitics of the 10 mest commen sand Hy species al
the sty site.

The attracriveness ol various sylvatic and do-
mestic animals to Parmomanian sand flies has been
reported by Tesh el all {1971, 1972} and Christen-

sen & Herrer (1973%). The general conclusions of

these workers were that a few sand flies appeared
to show distiner preferences, whercas the majoriry
demonstrated variability in their host selection in
different geographic areas. This variability was
due, Targely, w host availability and demonstrated
that most Lutzomyic species studied were oppor-
tunistic feeders.

A study designed o afford Lutzomyie species
equal accessibility to amphibians, reptiles, birds
and 6 orders of mammals was conducted in a ma-
ture secondary forest area in central Pamama over
a period of 50 consecutive weeks (Oct. 1973-Sept.
1974). The purpase ol the study was 1o eliminate
the parameter of host availability in order w quan-
tify host selection and thus determine host pref-
ETENCES,

MATERIALE AND METHODS
Sty site

A study site 6.4 km owest of Panama City was
selected in the Rodman Ammunition Depot on the
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facific slope of Panama in the tormer Canal Zone.
The climate is seasonal, with a dry season extend-
ing from mid-December to mid-April. The forest
s composed of sccond-growth shrubs and wrees
that grow 1o 18 m in height with associated vines
and epiphytes, and has been classilied as Dry
Tropical Forest {Holdridge & Budowski 1956,
Holdridge 1967,

The specific site was selected at the end of 2
small valley near a creek in which there was o con-
tinuous How ol water throughout the vear.

Experimental design

Ten animal cages, each 61 < 61 = 122 cm, were
arranged in 2 paralle] rows back o back 30,5 cm
above the forest Hoor (Fiao 1), The cages were
wooden framed and enclosed by 1.5-cm wire mesh
sereen with an access door at the Lopa. The back,
sides and top of cach cage were covered with bur-
lap. Four shallow metal traps, 3005 % 46 cm, were
placed on the ground in front of each cage and
coated with mineral 0il o trap approaching sand
Hies. A corrugated metal roof protected the ani-
mals wnd oil traps from the frequent rains during
the wet season, Categorvies of animals used as bail
in cach cage were assigned levers as follows: A,
edentate; B, rodent; C, marsupial: D, primate; E,
carnivore; F chiropteran; ;, hird; H, reprile; I,
amphibian: and |, control (empty cage), The wil
pan traps fronting each cage were assigned num-
bers irom 1-10. The cages with their animals were
randomly assigned weckly to the 10 traps, The
Latin Square randomization design assurcd that
during a 10-week penod cach category ol animal
fincluding contral) cccurred onee and only once ar
each oil trap, Different animal species within each
category were changed only at the beginning af
each 10-week period. The traps, which were in-
spected on a daily basis for 50 weeks, were re-
moved for 24 h every week and 2 CDC miniature
light traps aperated from 1800 h 1o 0600 b during
this period.

RESULTS

A total of 3525 sand Hies of 21 species were col-
lected in the CDC light traps (Tasie 1), Three
species, L, vesfrertilionis, L, c{:rpf.rrr:*ri and L fuzn-
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Friv. 1.
Procyon cancrizaris (Carmivors: Procvonidac),

ameryis, accounted for 4% of the weal flies col-
lected by this method, Sex ratos ol males 1o fe-
males ranged from a high of 1.5:1 for L.
seergrieiverice toa low of 020 ] for Lu, panamensis and
La. trapidet. Over % of the females of Lu. gomezi
and Lu trapided atracted o the lght raps were
gravid. A lesser percentage of all other species tak-
enalso were gravid.

Actotal of 2640 sand Mies ol 22 species were cal-
lected from the animal-baited oil traps {Tasee 2).
Three species, Lu. vespertifionis, L, peramensis and
L ofwiecs bieolor, accounted for 36% of the total

Tarte L Abindance, sex ratio and gravidity among philelor-
cimmine aind Hics collected by OO Light traps, Oolober 1973
September [T

SEX
RATTO
Fuizomin EaTS %9
SPECIES M, TOEAL g9 GHAVIL

venbertifianis 317 352 B H 2.1
sarpienteri BhA 24,2 1.1t [
PR A8 1.3 0.2:1 2.5
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10 additional spp. 05 .5
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Uhree of [ moneral oif traps wich caped ban ammals an soedy sites Animal inocenter cage: Raccoon,

fhes collected mn these traps. La carpentert repre-
sents the only species in which the number of
males excecded the number of females (o the bait-
ed traps. Lu. ofmec bvolor, Lu, trapador and Lu, go-
wiezi showed the lowest male to female ratio in these
collections, The majority of females of L ovalles,
L trapidos and Lu. goment were gravid at the time
they approached the animals. As in the case of
light trap collections, a lesser percentage of all oth-
er species collected also showed egeg maruration.

Comparisons among the 12 most common

Tance 20 Abundance, sex ratio and gravidity among phlebor-
omine sand lies collected by animal-banted oil traps, Coweber
LU -Sepromber 1974,

SEX
BATIO
Fiatzouiia oo % @
EPECIES M, TOFTAL g g TRAVITY

v fertaiamas 1558 58.3 [hE:] HH
ORIRETALE a2 I4.5 .51 .
slimecn bicalor Gl 12.9 0.l:1 20.7
AN G 33 031 32
trenddadesiiis 6 I (4| 5.0
trin g 57 1.4 Gol:1 71.4
et q4 1.3 3] MO M
vivt e r 1.1 1.2:1 452
r{'_,'.':_lf,ln:,lm'fr.l UE 1.1 5] U1.1
visifhont A 1.0 f.44:1 6 E
fensozmig 18 0T 01 6.7
o 13 0.5 0.1l HERY
10 additional spp. b5 s
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Tase 3. Eelative phowotropism among 12 common philebor-
ormine sand iy species, Ootober [975-5eprember 1974,

M1, sAMD FLIES

Light Animal
Lufzemyia Lray Lt Fatio

SPECIES ({L.T) (AL LT: AR
o feniders 553 s 40.5:1
fresiomi (s 15 2l
virihont 130 F{d] el
promen [ 13 1.8:1
oo L25 33 4.7:1
iragaidor 58 £ 4.8:1
o et 43 I LAl
DAL Fen Fug Ll
vesfer i 1347 1558 0.4
'-*mg.u.in:r.'rfa (i | [ Tl
olenecn drcalor 141 341 i,4:1
irardadenss L4 At 0,501

species, in relation wo their numbers in light traps
versus animal-baited traps, provided an indication
of their relative phototrophism (Tasie 31 Lu. eer-
pentert, whose leeding habits are virtwally un-
known, showed a prevalence in light traps versus
animal-baited traps 5 times greater chan L, pes-
soang, the second most photophilic species, L
trintdadensis, one of the most common species
found in rree buttresses i Panama, showed the
least relative attraction to hight.

Rainfall {(Fic. 2) appears 10 be the most impor-
tant determinant of seasonal densities amaong
many species of sand fhes, although the lack of
correlation with the prevalence of certain speaies
(Fie. 3) demonstrates that other abiotic and hiotic
factors are involved. Populatons of L vesperiali-
onis, L panamensis, i ofmeca dicofor, Lu, compost
and Lu. pessoane were highest durning the wet sea-
son, whereas the greatest densities ol Lu. frapidor,
Lu. vvallesi. Lu. saonguinario and Lu. pomen occurred
during the dry season. The erratic Huctuation in
the abundance of Lu carpenteri appeared unrelat-
ed to rainfall.

Collections of the 4 commonest sand Hies in the
animal-baited traps, Luw. vesperfiliones, L. panamen-
siv, Lae olmeca Beolor and Lo sanguinarie, are de-
tailed i TasLe 4 wo show their relanve abundance
in the traps of all bait-animal species used in the
study. The pauciy of Booed-engorged phleboto-
mines may be attributed o the efficacy of the
mincral oil pans in trapping the flies as they ap-
proached the amimals. The absence of blood-
cngorged specimens in the control trap attests 1o
the insular effect of each trap system and the high
probability thar the engorged flies in animal-baited
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Fi 200 Aonual rainball in inches reported by the Panama

Canal Company Mercorologica] and Hydrographic Branch
from a recording sustion 4.8 kmoeast of the stady site during
the period of iInvesigation.

traps had mmdeed fed on the caged animal asso-
ciated with each trap.

A chissquare goodness of fic test tor the hvpoth-
esis of equal host prelerence was perlormed {or
Lie wespertilionts, L. ofwieca Beolor, Ll panoienss
and L sangninara, which showed a rejecuon in
each case at the (01 level, mdicaring significant
host prelerences for these speaies,

With the exception of Lu. vespertilionis, which
showed a definite preference for bats, the other 5
species exhibited a discernible prelerence for ro-
dents (Fro, 4.

Amphibia were clearly the least attracuve of the
A animal classes studied and, with the exceprtion of
Luw. sanguimaerie, accounted for less {flies than the
empty control cage, which may indicate a definite
AVETSIOTL.

Reptiles appeared almost as unattractive as am-
phibians, whereas birds were sccond to mammals
in their attractiveness to the 4 commonest sand fHy
Sprecics.

DISCUSSTON

Phlchotomine sand flies are primitve nematoc-
eran Diprera with weak flight ability and short-
range dispersal. Their short hoplike Hights over
the forest Hoor and tree branch pathways inerease
their opportunity of encountering hosts, Such
Hight habits would be advantagesus to any primi-
tive hematophagous arthropod with poeorly devel-
oped host detection systems. However, the distinee
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a-j. Seascnal densities of the 10 moest common sand Ay species as recorded from light trap cellections

(mean oumber of each species per trap-night per monch): &, D, vesperiilionis; b, Lae carpentes; ¢ L T
by Lo, teapidois e, L. ovallesi; §, La. slmeca bicolor; g, Lu. casepueis B, Lu, pessoanas 1, L semguineria; J- B gowies:,
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Tarie 4. Animal-hased ail 1rap collectons of % of the 4 most commaon phlebotomine sand llies, Oceober 197 3-5ceptember 1974,
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preference for bats by Lu. vespertilionss and the
clearly evident selection of mammals, especially ro-
dents, by L. frunemensis, Lu. ofmeca ficolor and Lu,
sanguinarin, collected in numbers substantially
greater than those from the empry control cage.
indicate that these species are able o detect ac-
ceptable hosts at a distance ol greater than 1 m
{distance of forest Hoor fronting oil collecung travs
to rear of cages 1.5 m).

A significant percentage of female sand flies at-
tracted 1o light and to ammals were gravid. This

rate would be substantally greater if recently
cmerged nulliparous temales had been excluded.
Blood engorgement shortly preceding oviposition
may provide @ survival mechanism, sinee the fresh
blood meal could provide an immediate source of
[luids and energy, w be expended during egy-lay-
ing, and therefore ameliorate the travwma associ-
ated with oviposition, The observation of this
behavioral sequence of events In nature may
demonstrate an lmportant consideration previ-
ously overlooked in attempts to colonize New
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World sand flies, since the highest rate of mertality
bias occurred durmg or shortdy following oviposi-
tion in our former colomes of L sangemarie and
La. gomez: (Christensen, unpubl informartion),

Animal size did not appear to be a critical tactor
e Biost selecton smee the rodents and bats used in
the study were the smallest species of mammals,
yet attracted the majority of flies,

[t was not surprising to find the greatest number
of Lau. elmeca ficelor In traps baited with rodents.

This species has been implicated as the vector of

Panamanian Leshmania mexicane, whose principal
reservolrs are roadents (Christensen er al, 1972,
Herrer eral. 19715,

L franemensis and Lo sengwinaria have been im-
plicated as vectors of Le brazifienay in Panama
(Christensen & Herrer 19733 Although Fe. brazif-
ensis was 1solated from 105% of 200 Spiny Rats,
Froechimys semiipinosus, in 1956 and 1957 (Hertig
et al. 1958), the scarch for this parasite in 1504
roclents of 21 species since that time has been un-
successful (Herver er al. 1975, The fact that nei-
ther of these 2 vector speces showed any deteet-
able preference for the Twao-toed Slath, Cholosps
hoffmanny, the principal reservoir host of Le fro-
ziftensis In Panama (Herrver et al. 19%3), was sur-
prising. Our past cxperience has shown that the
Two-toed Slath is highly susceptible o Le. brazil-
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eernis, which imnfects the viscera as well as the skin
for long periods of time (Herrer & Christensen
1977), Persistent infections in sloths mayv help 1o
explain the high prevalence ol the disease i this
anmal despate the apparent low level of artracrive-
ness for 2 vector species.

La vespertilionis has been implicated as a vector
of Trpanesoma leonidasdeanes, a parasite of the El
Salvador Sheath-tailed Bat, Saccopteryx bilineato, in
Costa Bica (Zeleddn & Rosabal 1969 and in Pan-
ama {Christensen & Herrer 1973), Tesh et al.
(1978 reported that 100% of 40 L. sespertilionds
Blood meals, tested by the precipitin method, were
posttive for bats. The present study, although cor-
roborating the findings of the above workers,
showed that occasionally this phlebotomine also
will feed on marsupials, primates, cdentates, car-
nivores, hirds and amphibians, Evidence was pre-
sented also that Fu elmeca bicolor and Lu. paramen-
sis may rarely feed an birds, repules and
amphibians. Lu. sanguimaria occasionally feeds on
birds and amphibians.

The sand Ay speaes studied have shown varying
degrees of host preference, but all have been
tound o be opporcunistic feeders,
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