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STUDIES OF PHLEBOTOMINE SANDFLIES USING CASTOR OIL
TRAPS BAITED WITH PANAMANIAN ANIMALS!

By Vernon E. Thatcher?

Abstract; A new type of phlebotomine sandfly oap s
desceiliesd which otilizes ? moats of castor ol around a baic
animal.

The use of 2 such traps in Panama, | in the canopy and |
pear the ground, rvesulted in the capture of more than 8000
sundfiies. A vertical cistribution of spoecies was shown since
Phlchotors panamensis, P, pessoarna, and P, gpicefis fod near the
ground while P. trapided, P. favguinarine, and P pomesr prolecned
w feed in the canopy.  The largest 1-night catch e a single
trap was G7] sandflies using & comman opassum ([ Didekis
miarinpiobs L.) as bait.

Only the common  man-bitng species of sandflies were
rogularly eawght with apirmal bait, and no defoite hos
preferences conld be demonsizated,

For several wyears attempes have been made a
this laboratory to elucidate the nateeal feeding
habits of phlebotomine sandilies, These studies
have comprizsed an aspect of the search for natural
reservoir hosts of human cutaneous leishmaniasis
since any information concerning the feeding habits
of man-hiting sandflics would be likely to provide
suggestive evidence as to the reservoir hosts.
efforts in the past have been somewhat hampered
by the lack of a suitable trap that could be baited
with an animal and left out overnight (Thatcher &
Hertig 1966). The present paper reports the re-
sults of wapping carried on between July 1965 and
June 1967, using a different and moere effective
sandily trap,

These

DESCRIPTION OF THE TRAL

The trap used in the present study utilizes the
principle of a castor oil moat surrounding a caged
bait animal. The same principle was used in the
sandfly trap reported by Disney [1966) which he
tried in British Henduras, We learned of the na-
ture of the Disney trap during conversations with
Paul Williams when he visited this lahoratory in
1965, and subsequenty, we constructed a trap
which represents a modification of the Disney
method. In the Disney lrap a single pan {or
meat] surrounded the bait animal while in our
trap, from I 1o 3 pans were used, It was found in
praciice that 2 pans gave maximal results. The
caged bait animal was suspended within | pan,
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and the other pan was situated below the level of
the animal,

The aluminum moat pans measured 66 3 94 cm
on the outside, and had a rectangular hole, 15
43 cm, in the center through which the caged animal
could be inserted. A rim, 2.5 cm high, inside and
cutside of the moat pans served 1o contain the oil,
The pans thus provided a moat, 25 am wide, which
completely surrounded the bait animal.
of the trap unit consisted of a voof to keep out the
rain, and a framewark from which 1o suspencd the
pans and the baic animal,

The resc

The aluminum roof
measured 8% = 17 om which provided eaves of
lld4em on all sides. A rectangular frameweork,
G+ 94 em, of angle-iron, 317 2 1,58 cm, attached
to the rool with metal screws provided the neces-
sary rigidity to suspend the other components. At
each corner of the angle-iron framework a picce of
stainless steel, 25 0 063 x 2.5 cm, was suspended.
Fach of the corner pieces had o longitudinal slot,
L3 cm owide,  The moat pans were bolted o the
corner picces by inserting bolls with wing nuis
through the slos.  The slos in the corner pieces
made it possible to slide the moat pans up and down
o any desired height, The caged animal was
suspended in the upper moal pan on aluminom
brackets.  The central aperture in the lower pan
was left open as it had been found previeusly that
sandflies often approach eaged animals from below.,

The entire trap unit was suspended from 4 eye
bolts which passed through the roof and were ateach-
ed to the angle-iron supporting Damework, A
suspension harness of 32 em osteel cable equipped
with turnbuckles was attached to the eye bolts,
The turnbuckles served to facilitate leveling of the
trap in the field.

Acscant liter [L946) of castor o1l was used in each
of the moat pans, and it was necessary to strain the
il through a cloth about every seccond day o
remmove  accurmulated
insects.

debris  and  miscellaneous

USE OF THE TRAPS
5:':-|.F:.:‘1i.r‘|g on 1 March ]ﬂﬁﬂ, 2 wlentical Lrap urils
were used each night, and each was baited with the

The traps were suspended
at 134 and 1.2 m, with a separation of about 6 m

same species of animal.
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measured  horizontally,  The canopy trap  was
hung from a pulley so that it could be easily raised
and lowered. The bait animals were placed in the
rraps in the late alterncon, and the sandflies were
removed [rom the ol on the following morning and
placed in vials of alcohol.  Llies showing the abdo-
men extended with blood were counted as fed fe-
males.

STUDY ARLEAS

Quelrada Bonita

Early trials with a single castor oil trap {from
July to December 1965} and some collections using
2 waps (during September and October 1966) were
made at Quebrada Bonita in Colon Province,  This
area 15 located near the Trans-isthmian Highway,
and a description of it was provided by Thatcher &
Heruig (19667,
Achiote

Most of the present study was conducted in the
Achiote area of Colon Province near the Caribbean
coast of Panama. The taps were put out in a
single location, in a forested area near the Canal
Zone boundary. This area is contiguous with a
large forested tract which forms a part of the Forl
Sherman rraining area.  Both the wwn of Achiote
in Panama and the Fort Sherman ares of the Canal
Zone are known 1o be endemic for human cuan-
eous leishmaniasis.

RESULTS
Initial Trials
From July to September 1963, preliminary trials

FIG, 1. Wiew of expanded castor ol sa-r.:df.l.‘_.-r trap wi
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at Quebrada Bonita were made using a single trap
unit {2 pansi.  During 14 nights, the trap was hung
at 914 m from the ground, and baited with a com-
men opossiin,  Results of these attempts are shown
mrartk 1, Although the trap was near the ground,
more Phlehofomus trapidol airchild & Hertig than
. panamensis Shannen were caught,  Females out-
numhered males by about [0 to 1 which suggested
that the sandflies were being attracted by the bait
ammal. In these tests abour 20 to 30% of the
females showed evidence of a blood meal. Disney
(1966] ran a series of trials with his trap in British
Honduras that showed rather conclusively that
sandflies were attracted to the bait animal and that
some of them led on i, Disney’s trap caught only
an occasional sandfly when left in the forest un-
baited. It was not considered necessary to run
similar tests in the present study, but 1 trap left
out unbaited at Quebrada Bonita failed 1o produce
any sandflies after 4 davs and nights.

TABLE 1. Sandflies caught with a single castor ail trap (2
pans} near the ground baited with a common apassum,
during 14 sghts from July to September 1953,

TiLeooToMus ot 22 {FED) Totals
R i 14 Lo (27 114
trapiadal 17 2% (40 204
FANTHIRSTINT 0 32 0B 32

Teatals: 3] 313 (73 ik

Veriical Distribution of Species

Starting in March 1966, when 2 identical trap
units {2 pans each) were available, 2 traps with the
same bail species were set out each trap-night



1968

Thaicher:

TABLE 2,

Sandflies and castor oil raps 205,

=1
[

Specics of Melebeiomus caught in traps al dilferent heights vaing larger hait animals.

Anman Bacr

ey Fatag Cosndan
rrsibielis L. Mg (Schreler) rethsehildi Thomas
[common opossuim) [kinkajouw) [porcuplng Tuoraws
Mumber of nighea: 45 piac] s it
Caxory TRAr AT 105 o 154 &

Philebatonus S8 28 (el ) S 22 (fodd At 2R (hed) S 2R (fed]
pananiensis ] b E S 1 & 1Z (o 0 wmoopm G Lig (4]
FERERMTTRL 2 l0ed (153 3 at ] Lopm 5o lde  (165)
{riehiilor 151 3592 (286) 10 47 [ % L 3 10 162 3647 (290
aegeliis
Lawnent I G {2 2 40 3 1w {5
fesioa ] R 1] i [ i 4 ¢

Sub-totuls; I3+ 4736 {140) 21 140 (M) 1 SR i 1746 -!EI?E?_{!E'}_I. !

Groont LEver Trar at 1.2 w0

N 142070 T LA 33 (I loe 562 (48) 87 LTNS (126)
sakguiRaring [ 124 [ 32) 0 6 LW 0 150 [ 32
frafidal i a7 0 60 m 0 1 ¢ G L
apicalic 0 6 (N B B Lo 0 2 i 0 T 6N
mamesi 1] I [ 0 1 i m
fresrmuna 1 b4t O gt ] 0 1 (M 1 w LN

Sub-totals: 149 130 {116) 139 883 {9 M6 A6 48) 384 2060 (168)

Tontils; F 0 G (3R I 3500 (1 Lo7 Al {4 0 ehEe (62

The high wrap was suspended in the canopy at 10.3
or 134 m above the ground while the low trap was
hung aboul 1.2 m from the forest floor. The same
species of bait animal was used in the raps in order
te investigate the vertical feeding preferences of the
sandlly species. In previous work al this labor-
atory 1t had been found that P, paramensis fed near
the ground on man and horses but was seldom
caught on human bait in the 1recs (Jolinson ol al,
1963},

The commeon opossum and the kinkajou were the
bait animals most often used since both of these
species had been Tound 1o be attractive by direct
collecting (Thatcher & Herag 19667, Other spe-
cies ried occasionally were the arboreal white-
tailed ral, the woolly opossum, the prehensile-tailed
porcuping, and the domestic chicken. rasces 2 &
5 present the resultz of the 82 wap nights during
which 7706 sandflies were caught including 630 fod
females,  The dominant species in these collections
wera: P frapidel (31%,), P paramenszis (3290, and
P osanguirarius (17547 Small numbers of the spe-
cies aftealis, gomezt, and pesseana were also oltained,
bt these represented less than 1% of che otal
catch.

It can be seen from Tanni 2 that some sandily
species were morve active in the canopy while other
species were usually caught near the ground.,  Ofthe
3 dominant species, 93%, of the FP. panamsniis were
taken in the low trap while 97%, of the P, frapided
and 90%, of the P. sanguinarivs Pairchild & Hertig

were from the high rap. Of the less common
species, 17 specimens of Pooapicalis Floch & Abon-
nene were from the low trap, bur none was seen
in the high rap. Only 1 P, gomezi Nitzulescu was
caught in the low trap, but 13 specimens were found
in the high trap. Only 4 P, pesioane Bareetto came
from the high trap while 32 were caught in the low
trap. It would appear, therefore, that P pana-
mensis, P peissana, and P, apicalis i‘:}’ preference feed
near the ground while P frapider, P osanguinarius,
and P gomezi prefer to feed in the canopy, Wil-
liamns (1965} reported that Po apicalis can be found
in Britsh Honduras resing under leaves on the
lorest floor, and that it is commonly caught in rat-
baited traps near the ground buc only occasionally
in the trees,

The vertical separation of sandfly species mav be
somewhal more complete than the tables show, On
several individual nights there was a complete separ-
atipn berween FP. panamensis in the low Lrap and
P, prapidei in the high trap. It should be kept in
mind that the upper trap had o be lowered near
the ground to inspect i for sandflics and 1o change
the Dait animal. 1t was sometlmes necessary to
work with the high trap in lowered position tor an
hour or more,  While the trap was lowered, it is
quice possible that some specimens ol Po fessgmenis
may have fallen into the oil by accident,

It should alse be considered that although P
frapidel and P sangunaries prefoe 1o feed o the trees,
they are among the common manbiters in Panama
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TABRLE 3. Bpecies of Phrisbalomur coughs in raps at different helghts using smaller Ladil animals.,
Anmear. Harr
Tdaarys Crlursmys Callus
panangisiy Greay derfigrns Waterhouse dernesticus L.
Cwhiteslailed rat) (wionlly opossun) [chicken) ToTars
Mumber of migkhts: Z i 2 G
Canory Trar a7 103 10 134 0
Fhlishotomy gt B2 (fed) ot £ ifed) S 280 (fed) St B2 {Eed]
FaseRersis ] 1 {8} ] L HN
trafisdad 0 4 iy 0 2 [
fiesiana
Sub-totals: [§] 1 {E]] ] 2 iy L 5 o
Grousn LEVEL TRaT AT 1.3 m
RN S 40} < i1 1 3 iy L 32 {03 44 10+ [
trapidsl
Pessmang 0 1 (i ] 1 [
Sub-totals: 0 &7 (1 15 ) 1 33 (0 2 08 (1
Totals: a0 87 () TG W 1 85 {0} FTEE T T

al ground level. Tappk 1 shows thar these species
can be caught with a common opossum near the
ground, but TaniE 2 indicates thar when the same
bait species was available in the trees on the same
night, these sandflies did net appear in the lower
trap in numlers,

AMisestlgness .Sir‘,l.e:(;z:a'

In addiion 1o the sandflies listed in the tahbles,
a [ew specimens each of 9 other species were Tound
in the waps. In the case of P, plephiletor Fairchild &
Hertig, 3 females {1 of which had fed] were canght
in the high trap baited with a common opossum.
Two unfed females of the same species were found
in the low wap haited with a kinkajou.  One male
of P arbgreafis Floch & Abeonnenc and & males of
Poumelwlains Fairchild & Hertig were taken, aa sinee
no corresponding females were present, it can be
assurmned that the presence of the males in the traps
was accidental. A single female of ecach of the
following  species was ohwained: P irinddadensis
Mewstead, P. camposi Rodriguez, and P, orucatus
Coguillett.  One male and 1 female of P. dag-
meras Fairchild & llertig and 3 males and 1 female
of P shannoni Dvar were also trapped. At least
some of the latter specics were probably attracted
te the balt animal, 1o which case they must be un-
connnont in the study areas.
Large Cafohes

In the present study, individual nightly catches
varied greatly from only 1 or 2 sandflies to several
hundred. These extreme fluctuations are pro-
bably caused by the weather and by variations in
It has been observed
in direct collecting from man and animals that
heavy rain, wind, or the presence of smoke in the

the sandlly populaton levels.

alr will reduce or eliminate sandfly biting activity,
At present, little ix known of sandfly population
dynamics, bul presumably there may be natural
cveles and peaks caused by the simultaneous hatch-
ing of adults and other factors,  In using the castor
il traps large l-night catches of P, fanamensds and
B drapided have been noted.  In some cases peak
catches of the 2 species coincided on the same night
while on other cccasions 1 species was abundant and
the other rare on the same night,

The largest single catch from 1 trap was made
an the night of 20 October 1968 at Quebrada Bo-
nita,  On thar occasion, the high trap was baited
with a common opossum and the collection con-
tained a tolal of 671 sandflies as follows: 485 9 @
(4 fed) and 2 e of P frapidsi, and 184 QO
(5 Fed) of P.osanguinarins.  To will be noted that of
669 29 only 9 showed evidence of a blood meal.
O the same night the trap near the ground, baited
with the same species of opossum, caught only 12
sandflies (3 2 8 P grapidor; 8 29 (2 fed) P, san-
putnaring; 1 2 P panamensis.)

Also using the common opossum as bait, another
large catch was made on the night of 24 June 1966
at Achiote. O that occasion, the catch in the
high trap was as follows: 3514 29 (130 fed) of
Podrapidoi; 4 20 (1 fed) of £, senguinarive; and
4+ 29 of P. panamensis.  The low trap on the same
night caught onlv 15 sandies as follows: 10 29
(3 led) of P panamensis; 2 o0 and 3 £ 2 {1 {ed)
of P, irapidet.
P, trafidod in the pans of the high trap is also of
interest.  The upper pan conlained [13 22 of
which G fed while the lower pan of the same ap
contained 201 292 of which 124 (62%) had fed.

The distribution of the females of
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TABLE 4,

Sandflies and castor oil traps a7

Sunddies coueht using 2 waps near the ground baited with different speecics of animals, Eight nighes

kinkajou-opossum and 2 nights kinkajou-marmaset (Sagwings geaffrayi Pucheran),

Kkajou-Cosson COrassus Kinkajor-Manmossr Terars

B nights 2 nights 10 nights
Filebotams od 2 ifed) ot B8 (fed) do B2 (fed) g 29 ifad) o B8 {fed)
Fanatiensiy 15 31 63 M7 (7 FA S B L4 (W a1 233 i
SRS i I i [ 1 I} 0 oo
Irafudai L 1w 1 3 2 4
afncalls 0 20m il VN (13 0 & o 0 12
feiroena ] V)] 1 200 0 O 1]] - 1 4 .[U}
Toluls: 9 56 (0 67 155 [7) 780 () I 14 (D) 94 255 (B

This catch represents the highest percentage of fed
females obtained in the castor oil traps during the
present study.  Since the lower pan was slightly
below the level of the feet of the bait animal, the
large number of fed females in the lower pan was

probably a resule of sandflies feeding on the feet of

the animal and then, being heavy with blood, fying
downward into the lower pan.  Thatcher & Hertig
(1966) noled that most of the sandflies obtained
from caged animals by direct collecting were at-
tempting to bite the font,

Lhe contrast between the 2 nights with regard
to the percentage of sandflics that fed (19 for 20
October; 41% for 24 June) is of interest. Tt is
possible that the physiological stale of the sandflies
may influence their feeding, Chaniots {1967
found thar California sandfies began 1o feed 20 hr
after emergence. [t may be that female sandflies
after emerging are attracted to the vicinity of the
host before they are able o feed.  Pechaps the large
unfed catch of 20 October represenied a populalion
of newly emerged sandfiies. OFf the 3 common
species caught using the opossum as bait, 89, of
3672 P drapider fed, while 159 of 1188 P sansuin-
artus and 75 of 1141 P, panamensis had taken a blood
meal.  Nearly half of all the fed females of 2. frag-
tdol were oblained on 24 June,

Huast Preferences

O 8 nights, both traps were hung near the ground
about 6 m apart in a line at right angles to the direc-
ton of the prevailing winds.  One trap was baited
with & common opossum while a kinkajou was
placed in the ather. 1t was hoped that this method
might show some host preference on the part of the

sandflics even though Thatcher & Hertig {1966)
were unable o do so in direct collecting from caged
animals. TARLE ¢ shows the results of these trials.
It can be seen that considerably more P. panamensis
wiere atiracted to the common opossum than (o the
kinkajou.  Small numbers of 4 other species were
taken with each bait animal in about equal quantity,
On 2 additional nights, a marmeset and a kinkajou
were placed in the traps.  On the latter nights only
a few sandilies were taken, but there were more P,
panamensis taken with the kinkajou than with the
marmoset.  Also, 8 females of P, gpicalis were at-
tracted to the kinkajou while none was caught with
the marmoset. It cannot be said that these few
trials have demonsirated any definite host prefer-
ence on the part of the sandflies, but Tanres 2, 3 &
+ indicale that several of the species have a rather
wide feeding range. OF the sandflies obtained,
however, only P, panamensis was altracted 1o all of the
balt animals used, including the chicken.
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