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The life cycle of.utzomyia shannon{Dyar), was described for laboratory conditions with maxi-

mum daily temperatures of 27-30°C, minimum daily temperatures of 22-27°C and relative humidity
between 87-99 %. Life cycle in each stage was as follows: egg 6-12 days (ave. 8.5 days); first stage
larva 5-13 days (ave. 9.6 days); second stage larva 4-13 days (ave. 9.2 days ); third stage larva 5-19
days (ave. 11.8 days); fourth stage larva 7-37 days (ave. 19.9 days); pupa 7-32 days (ave. 15.2 days)
The life expectancy of adults ranged from 4 to 15 days (ave. 8.6 days). The entire egg to adult period
ranged from 36 to 74 days (ave. 54.6 days). On average, each female oviposited 22.7 eggs; the averag
egg retention per female was 24.3 eggs.
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The sand fijutzomyia shannorfDyar) has a and verified that this is the insect vector of VSV
broad geographical distribution in Western Hemithere. In Panama and Colombia specimensiof
sphere from northern Argentina to southeastershannonihave been found infected with unidenti-
United States. However, its distribution is highlyfied flagelates (Johnson et al. 1963, Morales et al.
disjunct within that range, depending on locally1981, Young & Lawyer 1987, Alexander et al.
occurring environmental factors such as frequenc}992). Althougth_u. shannonhas not been asso-
of precipitation, temperature, physical barriersgiated with the transmission of severe disease in
habitat availability, and the distribution and abunthis country, it has been collected in the
dance of vertebrate hosts (Young & Arias 1992) peridomestic environment (Pardo et al. 1996), in-

Lu. shannoniwas first recorded in Colombia side houses and during human landing-biting cap-
in 1966 in tree holes at the Chigorodo locatiortures (Alexander et al. 1992).

Departament of Antioquia (Osorno et al. 1972).  Although Lu. shannonhas been bred in the
Since then it has been recovered from Shanndaboratory for several generations (Young et al.
traps and resting sites on large trees from sea levél81, Endris et al. 1982) and experimentally in-
up to approximately 1000 m (Young 1979). fected withLeishmania mexicangLawyer et al.

In the United States of Americhu. shannoni 1987),L. panamensigunpublished data from the
is an important vector of vesicular stomatitis virug-aboratory of Entomology, Instituto Nacional de
(VSV), a disease of cattle and sheep. Comer et &alud) by feeding on infected hamster, and with
(1991, 1994) recordedu. shannonias the only L. chagas{Endris et al. 1982) through membranes,
sand fly present in the Ossabaw Island in Georgieery little is known about its life cycle, develop-
mental times, mating, oviposition and larval nutri-
tion. Although effects of colonization may strongly
affect genetic constitution and behavior of a spe-
cies (Munstermann 1994, Morrison et al. 1995),
This study is part of the research project “Genetics angfe table parameters for many insect species of
Biogeography of Sand Fly Disease Vectors” in collabopegical importance cannot be obtained in the field.
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MATERIALS AND METHODS sex of adults. Temperature and relative humidity

The study began at the twenty-second generg’-ere rgcogjtka)d ga”yzl Ifjertility andffecundity were |
tion of theLu. shannonicolony. The laboratory egerrr?me Y| eté’“ eR cogntg of eggs oviposite g
conditions during the study were as follows: rela2"d those retained. Retained eggs were counte

tive humidity between 80 and 97% (ave. 88%)by dissection after the females died.

maximum temperature between 27 and 30°C (ave. The larval diet for rearing was made accord-

28°C), and minimum temperature between 22 aﬁqwg to Ygléng.et al. (1981) aN('jth t?e (fjo]lowing .
27°C (ave. 25°C). Changes: bovine manure and dog food instead o

The adults were kept in the same rearing chardTy rabbit feces and Purina Rabbit Chow. It was

bers as used for immature forms (Fig. 1), Male%tored for approximately three months and stirred
and females were passed to a cloth cage only f Yery two weeks.
blood feeding. The rest of the procedure was done RESULTS AND DISCUSSION
according to Endris et al. (1982) and Modi ant,egcriprion OF THE DEVELOPMENT INSTARS
Tesh (1983). The females were fed on hamster )
blood two days after emergence. For blood feed- E99- The eggs of theu. shannonivere dark
ing the females, approximately equal numbers dfown in color with polygonal sculpturing over the
males and females were transferred from the regghorion similar to other species bfitzomyia
ing chamber (F|g 1) to cloth cages (20 cm X z(Forattlnl 1973, Ferro et.al. 1987) The eggs were
cm). Mating was observed in these cages and t§éongated oval, approximately 310 um long and
rearing chambers. An anesthetized (sodium pe§> Um wide. The females required vertebrate blood
tothal, 10 mg/kg animal We|ght) hamster was infor the maturation of the follicles, an'd the first ovi-
troduced into the cloth cages for 1 hr to ensurosition began between four and eight days after
adequate time for blood feeding, following theblood ingestion. o
methods of Modi and Tesh (1983) for other In the rearing chamber, a majority of the fe-
phlebotomine species. After blood feeding, 100nales oviposited on the humid layer of gypsum.
females were separated into individual ovipositiowever, some females oviposited on the glass
tion rearing chambers. Water and glucose (60%4yalls of the rearing chamber; these eggs were re-
were provided in cotton swabs placed on thgoved to the gypsum surface with a fine brush.
muslin covering of each chamber. The rearinghe average duration for the egg stage was 8.5 days
chambers were kept in two large Styrofoam boxe&ith a range of 6 to 12 days (Figs 2,3).
with a hygrometer and maximum-minimum ther- ~ First instar larvae- Immediately after the first
mometer. The rearing chambers measured 5.5 digtar larvae emerged from the egg, the body color
high and 6.6 cm in diameter with the bottom linedvas pale cream, while the head, caudal lobule and
with 1.5 cm of plaster of Paris. caudal setae were light brown. The body length
measured between 400 and 675 um (ave. 512 yum).
The two caudal setae, just after eclosion, mea-
sures approximately twice the length of the body.
1 Its hypognathous head was well developed and
measured between 65 and 75 pm wide (ave. 73
pm) and between 35 and 50 um long (ave. 46
pum), (n=20). In the middorsal cranium, the egg
perforating organ extruded in the form of a scle-
rotized punch. The cranial exoskeleton did not
i —j‘ ; show a dorsal suture. The antennal tubercle was
el Ll larger than the complete antenna. The first anten-
’ - nal segment was long and thin; the second was
Fig. 1: scheme of the larval rearing chamber used in the studglmost the same size in oval form, with a hair or
(1) Rubber cover for the hole in the cloth through which theyrista.

Lutzomyia shannorfemales were introduced by aspirator. (2) Feeding activity began within minutes after eclo-
Moist gypsum (plaster of Paris) layer which serves as the ovipo-.

sition substrate and floor of the larva and pupa rearing chamb&©ON- The first stage larvae apparently preferred or-
ganic matter of plant origin, since they were observed
devouring the small bits of grass in the manure. The
Each chamber was inspected daily with a stdirst instar lasted an average of 9.6 days and a range
reomicroscope to record (a) oviposition and eggdsetween 5 and 13 days (Figs 2, 3).
total, (b) eggs hatch and number of larvae, (c) time Second instar larvae The color was similar to
of instar transition and (d) emergence times anifhat of the first instar but this instar was larger in
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the mandibles. They were possibly sensilla, while
the head of the larvae bofi. longipalpiswas prog-
nathous and bore two well-defined stemmata on
each side. Although Hanson (1968) described the
head of fourth instdru. shannonihe did not men-
tion these photoreceptors. The tergal plaque of the
eighth abdominal segment and the caudal lobule
were black, similar to fourth instar larvae of other
Lutzomyia No locomotive organs protruded from
the thorax, although each abdominal segment bore
one central pseudopodium (Fig. 4B) per segment
(except the eighth segment). Forattini (1973) also

Adults | E99s
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Larvae |
9.6

Larvae Il
9.2

Larvae IV
19.9

Larvae llI
11.8

Fig. 2: life cycle olLutzomyia shannomibtained under labora-
tory conditions: average development time in days for each stage.
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Fig. 3: comparison of laboratory colony development times_. . . .
(in days) in the first three instars laitzomyia shannoni. Fig. 4:scheme of the fourth instar larvad otzomyia shannoni

A: hypognathous head and prothorax Pt, lateral view. Ant, an-
tenna; 1 and 2photorreceptor sensillum; stemmataCl,
clypeus; LalJabrum; Ma,mandible; Me mentum. B: last ab-

. . . . _dominal segments, ventral view. Ps, abdominal pseudopodia;
size, with four caudal setae approximately tWiC@g .,.dal setae.

the body length. A Y-form dorsal suture was present
in the head capsule. The duration of this instar was
from 4 to 13 days (ave. 9.2 days) (Figs 2, 3). 14

Third instar larvae- The color was similar to 12
that of the first two instars but it was larger, and
again, it had four caudal setae and a Y-form dor-
sal suture in the head capsule. The duration of thi€ 8
stage ranged from 5 to 19 days (ave. 11.8) (Fig% 6
2,5).

Fourth instar larvae- The body length mea- ¢
sured between 2200 and 2500 um (ave. 23368
n=20). The caudal setae measured approximatelg
the same as the body length. The hypognathous
head (Fig. 4A) measured between 225 and 250 pum
wide (ave. 230 pm) and between 150 and 175 pm Instar duration in days

Iong (ave' 172 “m) (n:20). Four well defined StT:i . 5:comparison of third stage larvae, fourth stage larvae and

emmata and two setae with a_round and promin?f\fpae for number of days spent in each stage for colonized
base were present on each side of the head and.ifzomyia shannoni
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found no pseudopodia on the eighth abdominal ACKNOWLEDGEMENTS
segment of other sand fly larvae species. The fourth 14 py Gonzalo Martinez for the insect drawing (Fig.

instar duration ranged from 7 to 37 days (ave. 198 and Mr Ariel Barrera for the computer adaptation of
daYS) (Figsozl:; 5). ; 4 _ I the rearing chamber illustration.
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32 days (ave. 15.2 days) (Figs 2, 5). Comer JA, Kavanaugh DM, Stallknecht DE, Corn JL
Adults- The longevity was between 4 and 15 1994, population dynamics bfitzomyia shannoni
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Fecundity and survival of.utzomyia shannoriemales
Average

Characteristics of the females Observed Oviposited Retained Total
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Total 100 2274 2429 4703
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