NOTES ON THE PHLEEOTOMUS OF PANAMA
(Diptera, Psychodidae)

VI, PHLEBOTOMUS SHANMONI Dvank aND RELATED SPECIES

G B, FAIRCHILD avp MARSHALL HERTIG
Gorgas Memoriul Laboratory,
Papama, R, de P,

The zandilics discussed in this paper form an il defined group
mostly lacking any outstanding pecoliarities.  Their grouping together
s for convenience and does nol aoply any phylogenctic sipnificance.
The males are characterized by having four major spines but no
accessory selae on the style; no basgal, median or apieal tults of setae
o the eoxile: Lhe parameres: sinple, without forks, branches or medilied
setae; Lhe lateral lobes relatively long and without modified spines; the
aedeagus and genital filaments of econventional forin, the latier from
Lwa to four times ag dong as the puunp sod with simple fips. The
flared anterior end of the plunger of the sperm pump 15 rather small.

Females have been associated by breeding in two species and on
other good evidence in two further spocies.  In Pllebolomus shonnond
Dyar, P, punctigenicidalus Floch and Abonnenc and P, pestoned Bar-
retio and Coutinho, the cibarium bears four to cight horizontal teeth,
the pharynx is unarmed and Lthe spermathecac are shaped like stoul
sausages with short to Jong individual ducts joining a common duet of
moderate length.

Both sexes have rather long palpi, the combined first and second
segments subequal to the third, the fourth much shorter and the fifth
longest, The ffth segment may or may nol exceed in length the first
three sepments combined.  The first flagellar segment of the antennae
exceads in length any palpal segment and may exceed any two seg-
ments.  The ascoids are moderately long, from one-half Lo ag long as
their respective segments, execept in the case of the first fagellar seg-
ment.  In all those species where these structures have been deseribed,
the ascoids ave biramous, bearing a proximally directed branch which
may be short or excead the base of the segment. Newsiead's scales
are borne on the dorsal inner aspect of the third palpal scgment, being
numeraus and spread over the central two-thirds of the segment in
those species we have examined.  The second sternite is deeply divided,
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hetween the Anmy Medical Research and Development Board, Offee of the
Surgeon Generzl, and Gorgas Memoriz] Laboratory,
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though often fused apically, n the four species we have exarnined, being
gimilar in all Lo cthe figures of shonaoni given here.

Those members al the group which we have seen are conspicuously
long-legged, a character of practical utility in dealing with hve speci-
mens or i sorting it lots for identification.  The tibiae are particular]y
long compared with the femora. The ratio of iibia to femur for the
hind legs ranges from 2.0 o 2.2, which was approached but not
gqualled by only three specics in the random sampling of 25 species
from other groups, in which this ratio renged from 1.3 Lo 1T.H5

Of deseribed species, the following agree with the shove definition
in both sexcs: P shenwend, puesctigeniculalns and pestonad,  Males of
texarns Dampl and wmiwasensis Mangabeira can perhaps be placed
mere,  The female of fevanss differs o having globose spermiathecae
and about 19 teeth in the eibarium, while the fomale of sminasensis 15 us
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vet unrecognized, P, meracayensis Nunez-Tovar may have belonged
in this group, but the description is inadequate and the Lypes are no
lomger in cxistence. P lanei Dorretio and Coutinho, of which we
have material, differs in having o somewhat clongate sivle, with all
spines inscrted well distally of the middie. The parameres arc also
of a different tvpe. The proximal projections of the ascoids are very
short and inconspleucus and the gpermathecae are annulate.

In addition to the species discussed here, we have female speciimens
of two other specics which may belong here,  Both have long proximal
Lranches on the ascoids, with wing and palpal measurements similar
to shannend.  Spermathecac of one of these aiso have the cvanescent
envelope of shaunoni, though they arve differently shaped and with
wholly separate ducts. The other has annulate spermathecae. We
postpone their description in the hope of securing males.
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Phlebotomus shannoni Dyar
{Piates 111, figs. 1-14, Plate IV, figs. F0-30)
1909, Amer, Jour. Twg., 10013: 121, figs, 34 [ Cano Saddle, Gatun, Canal
Zone). Barretto 1847, Arg. Zool. 5. Paalo, 54} 232-223,
Phichotonas FHmai Fonseca 1985, Mem, Inst. Butanlen, 10081, figs, 13 (9
Sprra de Cantareira, 580 Paulo, Brasil),
Phlehgiomus bigeniculaiuy Flech and Abonnenc 1941, Inst. Pasteur Guyang, Pob
28, pp. 4-7, figs. -3 (4", ¢; Cayenne, French Guianal.

Barretto {Le) has given complete references, which need not he
repeated here.  We have examined the Lypes at the United States
Mational Museum. The species has been bred in Brasil and the early
stapes described (Barretto 1941) so there 18 no question as to the associa-
tion of the sexes.

We give here figures of the male genitalia, head, wing, palpi,
antennae, female cibarium and spermathecae, second sternites of both
sexes, together with measurements of a series of Panama specimens.

An outstanding character of the spermatheeae, so far noted in only
one other sandfly, the undescribed species mentioned abowve, is the
oresenice of a sharply outlined, refractive envelope of uniform thicliness,
which can always be geen in phenol (figs. 11-12). Tt gives the impression
of a melon cut longitudinally. The envelope may (g, 11) or may not
(fig. 12) enclose the “head” bearing the minute hairs (glandular ducts?),
The envelope disappears with treatment in KOH. Tissue walls of
varying thickness and degrees of visibility have also been noted inoa
number of other species surrounding not only the spermathecac but the
ducts as well (e.7., vespertilionds, Fairchild and Hertig 1947, PL 1, fig. 2).
In none, however, is this feature as constant and conspicuous as in
shannoni.

The second palpal segment may hear one to three Newstead's
seales on its distal end, in addition to those figured for the third segment.
The pharyvnx, though classed as Yunarmed.'’ bears numerous very fine
leeth, visible only at high magnification. This is also true of many
species we have examined which do not have an obvious armature, so
the term is relative.

We have examined and identified 221 males and 121 females irom
Panama. These were taken in 103 collections from 35 localities
scattered throughout the couniry from sea level to 4600 leet elevation.
There appears to be little seasonal variation in abundance, our material
having been taken in every month of the year, ranging from four
collections in October to nineteen in January. This variation probably
reflects the amount of collecting done rather than the abundance of the
species. The great majority of the collections (T4) of this species
come from crevices between the buitressed roots of forest trees, hollow
irecs containing bats (15) and hollow trees without bats (10). Six
collections from light iraps wielded this species; it has been taken
twice in rock crevices and once each in an animal-baited stable trap,
on an oiled paper trap on a tree trunk, and resting on a tree trunk.
We have never taken it in an animal burrow, and a rather small propor-
tion of the females have been engorged with blood. We do not know
its preferred hosts. It is reported to bite man and domeslic animals
rarcly in Sao Paulo, Brasil, in the forest, but to refuse both CRperi-
menfally (Barretto 1943, Fonscea 1835, Galvao and Coutinho 16400).
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Rozchoom (1044) reporis it as biting man in the southern United
States. In Panama we have no evidence of its hiting man or, with the
single exception of & specimen from a horse-baited mosquito trap, of
its attacking the larger domestic animals.

In general, the species is not a dominant one, being usually out-
numnbered in collections from bullresses by frinededensis Mewst., and
from hat trees by wvesperiilionts F. and H. Most of the collections
consist of one or Lwo specimens, with rarely over a dozen laken at a
single place and time,

Aside [rom the Panama material, we have scen specimens from
Georgia and Florida (reported by Rozeboom, 1944, as far north as North
Carclinal, six localities in Costa Rieca, Colombia, French Guiana,
Brasil, Paraguay and Argentina. One of ws (M. H.) during intensive
{orest collecting in Paraguay, March to May, 1950, obtained 12 male
and ® femasle shapnoni out of a total of nearly 2000 szandilies so far
identified, Three females were taken on a horsc or burro (not deter-
mined whether actually biting or not), the others in a Shannon light-
trap, hollow trees, buttresses or on a castor-oil paper trap. The
characteristic envelope of the spermathecae was noted in phenol,
The seven mounted males all had the typieal shananest dizstnbuation of
setac on the parameres,  In comparisons made in the field with mounted
specimens from Panama no differences could be noted.

P, ghopnenci {Floch and Chassignet, 1947, Inst. Pastour Guyane,
Pub. 157, pp. 1-3, o) appears to us 10 be but a variant of shaunoni.
Among several hundreds of shewmond examined we have found o fair
nunber of specimens which agree closely with Floch and Chassignel’s
description.  In any case, almost the sole difference from shewnond
concerns the number of sctae on the dorsal surflace of the parameres,
In typical shaomnond they cover the distal hall (fig. 1) but vary in a
continuous geries to a few setae near the tp (Ogs. 20-30).  The latter
forms have always heen taken in company with shessend, Soon after
the discovery of the second sternite as a taxonomic character, 1t was
noted that in shansoni they are deeply divided but often fused apieally
(Hertig and Fairchild 1950, fig. 4). It was hoped that this might aid
in determining whether we were dealing with moere than one species.
Abouil that time we received one lot with over twenty males, about
hall of which had the setae limited Lo the tips of the paramaeres. There
was no correlation whatsoever between the open or closed. sternites
and any particular distribution of the setac.  We are inclined to regard
our material as all shanaonr.

Through the kindness of Dr, Floch we have been able to examine a
specimen of abenmenct from French Guiana. IU agrees in all respects
with our Panama material.

Phlebotomus punctigeniculatus Floch and Abonnenc
(Elate ITI, figs. 15-23)

1944 {Julv), Tost, Pasteur Guyans, Pub, 81, pp. 5-8, fig. 5. (o, ¢ near Cayenne,
French Guianz.  In crevices in trees ) arretto 1947, Arg. Zool, 5. Paulo,
5(4): p. 220.

Phlsbotomus cheistodlerzons Damascenn and Caunzey 1944 (October), Mem. Inst,
Ogwalde Craz, 41021 347-340, PL 4, figs, 17-21: P16, g 23 (4 States of
Para and Amazongs, Brasil, in hollow trees.)  Barretto 1847 (o), po 103
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The shape of the paramere as figured by the above authors differs
comsiderably, but our material shows both conditions, depending on
whether the tip is flattened oul or curved inwards.  In balsam mounts
the tip is generally curved inwards, as shown in our figure, In phenal
ar agqueous media the tip is generally nol recurved, as shown by Floch
ared Abonnene.  Measurements and other structurcs seem O agres
closely, the short delta and structure of the ascoids being especially
characteristic.  Floch and Abonnenc in their latest key (1947) separale
punciigentendatus rom christepliersoni on small differences in the relative
lengths of palpal segments and genital filaments, bul we do nob belicve
these are adequale in the present cise

The proportions of the head and distribution of Newstead's scales
are cesentially the same as in shauneni, The second sternites are also
substantially the same. Only two af our specimens, both males, are
mounted g6 that the sternites can be seen well. The one figured
ifiz. 207 is divided and open, while the other is tused apically.

We hawve examined a total of 40 males and L1 females of this species
from Panama and the Canal Zone.  All were collected at three localities,
Chorrera, Juan Mina, and Chiva Chiva. The Chorrera station was
a very large hollow espavé tree { Anacardinm excelsum) containing
numerous bats, growing on the steep banks of a stream in heavy gallery
forest. The exposed roots of this tree were hollow and vielded most
of our specimens. A few were taken in a smaller hollowr tree with
bats nearby. The Juan Mina and Chiva Chiva localities werc also
lurge hollow espavé trees with bals, and although both have been
visited fairly regularly, punctigeniculatus has been taken ot Juan Mina
only five times in sx years, and only once at Chiva Chiva. The
Charrera station has vielded specimens eight times, on nearly every
vigit. Specimens have heen seourad in March, April, May, July,
October and December,

Phlebotomus undulatus sp. nov,
(Plate IV, figs. 24-28)

Male— Genitalia ss fipured. Acdeagus short, triangular, Pump
and gemtal filamenls ahout as long as coxite and style, the filaments
25 1o 3 times as long as the pump, their tips not recurved. Ascoids
as in shannosi, with long proximal prolongations.  Cibarium without
visible horizontal teceth, the chitinous arch distinet, apparently as in
shannoni,  Pharyny unarmed, Newstead's scales appear to be similar
in mumber and distribution to shemmeni, while we can not sce the
structure of the second sternite in any of our mounts.

Holotype male, slide no. 406, near Esquintla, Guatemala, 25 hay,
10453, in buttresses of large trees along roadside,  Fairchild and de Leon
colls.

Paratypes, two males, same dala; three males, between Esguintla
and San José, Guatemals, 3 June, 1945, in bullresses and hollow trees
along roadside.  Tairchild and de Leon colls.

This species is very close to shennosi. [t differs in having the
internal hasal spine of the style inserted om a level with or proximally
to Lhe cxternal bagal spine, instead of distally as in shasmont, i the
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relatively long lateral lobes, and in having the sctas on the paramere
longer, more numercus and with a reverse curve in the middle. Mo
temales were sceured,  The name refers to the waved or undulant hairs
of the paramerc, Although this character might seem quite a trivial
one, it is well marked in all our specimens, which are otherwize also
quite uniform.

Phlebotomus volcanensis sp. nov,
(Plate V, figs. 31=36)

Male—A large pale beownish species, the head and mesonotum
rather darlk. Genitalia as figured.  Genital pump and filaments slightly
longer than coxite and style, the filaments aboul 2.5 times as long as
the pump, their tips slightly hooked, Cercl as in shennoni.  Ascoids
with long proximal prolengations, essentially as in ghemneni.  Cibarium
without visible horizonial teeth, but with fairly sumerous small vertical
teeth. Chitinous arch well developed, its relative position similar to
that of sharneni. Pharvnx unarmed. The head proportions and the
disiribution of Newstead's scalcs also appear sunilar to shaunoni,
though none of our specimens show the latter well,  The second sternite
is mounted laterally in our series, but can be seen to be of the same
ivpe as in Shaunent.

Holotype male, slide no. 652, and Paratypes, seven males, slides
nos. 648, 649, 633-0657, Cerro Punta, Voledn de Chirigui, =6500 i,
glev., Chingui Provinee, Panama, 22 to 27 May, 1946. Galindo and
Fairchild colls. The specimens were taken in hollow trees and
butiresses in heavy forest around Finca Carinthia, Types 1o be
deposited in the Museurmn of Comparative Zoology and the United
States Mational Museumn.  These were the onlv Pilebatomus scen at this
tocality and were distinetly rare.  No females were talen,

F.ovolcanensis appears o belong to the sheswend proup on the
structure of genitalia and asceids. It differs from the other specics
treated here in its considerably larger size and in the structure of the
paramere.  Further comparisons must awail the discovery of the
fomale,
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Phleboiomus shamnonl. Al figures are of males. Fio. I Male genitalia,
inngr aspect,  Fio. 2. Genital filaments and pump.  Fie. 3. Head, dorss) aspect,
FiG, 4. Antennal segment IV, showing aseoids, Fro. 5. Palp and basal antennal
segments.  Fic. f, Wing,

See alzo Plate 1V, (ps. 20-30, far variant form.

All ligures of this and other plates were drawn by the authors with o camera
heida from balsam or copal-phenol-balsam  slide mounts, unless otherwise
irclicated,
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Fooghannont, Al figures are from females cxeept figs, g, & T 7. Pos
terior cnd of cibarinm, pigmented pateh net shown,  Fos, 8, Entire cibariom.
Fis. % Third palpal segiment, showing distributien of Newstead's seales.
Fro. 10, A proup of MNewstead s scales enlarped. Fro. 11 Spermathecae, drawn
in phenol before treatment with KOH to show outer envelope, which at times, as
in this case, surrounds the “'head.” Fra. 120 Another spemmatheca drawn n
phenal before KOH treatment. Fre, 13, Same spermathecae as fig, 12, drawn
i water after trealment with WOH, Fig, 14, First and sceond steenites, a, b,

males: ¢, d, femnales.
G300
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P punstigericwalus
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P punclipenicnlatns.  Figs, 15220, males: ligs, 21-25, females.  Fro, 15 Male
genitalin, inner aspect. Fro. 16, Genital filarments and pump. Fro. 17, Antennal
sepment 1V, showing sscoids. Fio. 15, Palp and basal antennal segments.
Fic. 19, Wing. Fro, 20, First and second stemites. Fri. 21. Spermatheca,
drawn in phenol.  Fio, 22, Posterior end of cibariwm, Fic. 23, Eatire cibariam.
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F. wndulotes, sp. nov, Al figures are of males, Fig, 24, Male genitalis,
nner aspect, slide ne. 404, helotype. Fro. 25. Genital filaments and pump.
FiG, 26, Antennal segment IV, showing aseoids,  Fio, 27, Palpand basal anfennal
segments. TG, 28, Wing,

Foshanueni,  Fre, 20, Male genitaliz, inner aspeel, of the form with reduced
mumnbers of setae on the parameres. Fro. 30, Paramere of fig, 20 at preater
mapnification,
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Poosodenrensiv, spoonov. ALl figares are of males. Fro, 310 Genilal filamenss
and pumnp. Froo 320 Wing, Foo, 835 Palp and vasal aotenns] segments. Fia. 34,
Head, dorsal wiew. e, 35, Aontennal segment IV, showing sscoids. Fro, 36, Male
genilalia, inner aspect, slide ne. 632, holotype.,
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