NOTES ON THE PHLEBOTOMUS OF PANAMA
iDiptera, Psychodidae)

TV, P. arrociavaTtus Kxap, P cavENNENsSIS FLOCI AND
ABONNENC, P. cH1APANENSIS DAMPF AND SOME RELATED
ForMs FrROM THE WEsT Inmiks anp MExico!

G, B, FATRCHILD AND MARSHALL HERTIG

Gorras Memorial Laborztory, Panama

With the exception of P. afroclovalis, the species treated in the
present paper share the character, unusual for New World Phlebatomus,
of & comb-like row of cibarial teeth. P ogliapanensis Dampf, if we
have correctly associated the sexes, belongs to a group includmg F.
stewarti Mangabeira and Galindo, P. vevator Coq., P. (riridadensis
Newslead and a number of others, Lo which Barreto (1946, Rev. Brasil.
Riol., 6(3): 427-434) has recently given a key. Of the known females
of this group none have a comb-like cibarium, although with cerlain
marked excoptions, the spermathecae are of a type rather similar to those
of chiapanensis.

P. cleaddophorus n. sp. is the most bizarre in respect to the cibanal
camb, but unfortunately the male is unknown and nothing can be
said of its possible relationships.

P, cayennensis is the first recorded speeies of American Phlebotomiy
to show well-marked geographic raccs, and two of these subspecies
constitute the second lknown occurrence of Phiebotomus in the West
Indigs. The male genitalia of this complex are quile simple and offer
few clues to possible relationships with other American specics. T
cavennensis and s subspecies seemn the closest of any New World
Phiehotomus to the widespread seinuins group of the Old World, though
there are many points of difference.

Phlebotomus atroclavatus nab
Plate I, Table 1

1913, Tos. Ins. Mens, 1 185187, fig. 1 (22, 3% Gaspavee Island, Trinidad,
B. W. [0, Larronsse, 1921, Rtude Syst. el Med., des Phleboetomes, p. 7.
Trvar gnd Nunex Tovar, 1927, Ins. Ins. Mens., 140 154, (Venezunela. ] Costa
Lima; 1932, Mem. Insto Osw, Crgz, 25 (100 2% Beguaert, 1938, Carnegie
Inat,, Washingion, Pub. Mo, 499, p. 230, Tloch and Abonoene, 1943, Inst
Past. de la Guyvane, Pale No, 62, 0 6 [n key)., Darreito, 197 Arg. Zocl,
S, Paalo, § (432 186, Dampl, 1947, Bev, Ent 18 (30 206-305, fg=. 1-T.

Fifebotoaras [ Sergentomrial nfroclovale, Franca and Parrot, M2 Arch. Tmets
Fasteur de PAfrigue de Nord, 1 254

Filebalamus {_,".'3.::!':..7 shotomuz)  olreclatefus, ]:'}':'1]’, 1929, Amer. ] Hypiene,

10 (1 120,

YI'hiz work was iniciated wder & contract, recommended by the Committee
an Medical Rescarch, between the Ofice of Scientific Research and Development
and the Gorpas Memaorial Laboratory. Cest of publication is paid by the Gorgas
Memorial Tostitnie.
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Phiebotonins tejerae Larrousse, 1921, Ftude Syst. Med, des Phlebolomes, el
1922 Bull. Soc. Zool, France, 47: 41, Nunéz Towvar, 192, Moz, v Phlebot. de
Venezuela, p. 42 {7, Venczuela). Galliard, 1934, Ann, Parasit. Hum. Comp.,
12: 197-109, fip. 2, (Types &, 9.)

Phtehotomus puadelonpensis Floch and Alonnene, 1945, Tnst, Pasteur de la Guvane,
Puly, Mo 96, pp. 13, fig. 1 (27, %5 Petits Abymes and Grands Fonds du Moule,
Cuadeloups Is., French West Indies, in cavities in trees); 1045, op, cit., No.
100, . 11, Barretto, 17, Arg. Zool. 5. Pagle, 5 (4): 202

The Types at the U. 8. National Muscum consist of a male labelled
“Holotype™, (actually Lectotype) No. 16850 mounted on a slide and a
female No. 16850 also mounted on a slide. The two females and a
male preserved dry mentioned by Knab appear to have been subse-

TABLE 1
MeasusEMERTS 18 Micra

F. airoclavgivs P, chioparwensis
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> ] , o | x Ay
Maximum [ Migimum M= Maximum Mintmwm Wlesin -

o @ a 7 o ¥ T k4 o 7 i b ¥

Aot IIT. ... Mo | a8 | ziz| e | am | s oz | eon| s | wss| ms| e | asa
Palps I-TE .| 120 [ 240 | o [ 128 ) oe6 | 133 wo| 1| 2| 138 | s | 1ss 130

T 148 | 6k | LIZ | M8 | 140 | 158 | LEE [ 2600 140 | 152 4% | 162 | st

Y SR T O T B[ 1o BE | | 1m0 2| o | na | LS| i 12

LI 01 400 | man | 45 | sse | 377 | ame | #s6 | oavr | com | me4 | am RE]
Head height. | 228 | M0 [ 208 [ 202 | 206 | zz1| zao | me0| 230 =0 oan | mes 29z
Clypeas., .| 006 220 [ son [ 1og | w08 wiz| t4e| weo| 0| | 191 g 133
Probasgis. .| 152 [ 168 | w5z 162 | 1z | weo | wsm | mse | sn| mwo | gme | sug 232
Ewekeighe. .. 180 [ 168 | 80| 182 [ 8= | 160 o7 | 1o2 | ws2 | ase | pes | 174 E
Wing lengih...| 1728 | 1630 | 1304 | 1456 | 1476 | 1566 | 1620 | 1son | a0 | 1710 | 1sse | 1800 | 2124
Alpha, .| BZ[ 468 ) 070 | 378 | &nd | 414 | a0 | me| 8 | 23| mv | 2w 54
Beta.........| 288 | 324 | 198 | 270 | 2a¢ | 28| 250 | 06| 04 e | s | ma A6
Camma. . ... R 3| 10E | 2| NG| 27O | 306 | 404 | 22 meo | ami| e 334
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quently mounted and the male, at least, has been labelled as “Paratype™,
Other material from Venesuela identified as atroclavatus, presumably
by Dyar, is also present. Only the Lectotype is actually siroclavatus,
The female from the type lot as well as several fermales from Venezuela
are coyennensis Floch and Abonnenc, a species we have often found
associated with afreclavaius in Panama and which is discussed in the
latter part of this paper. The male “Paratype” and four males from
Eenczuela are again different, being close to or the same as frinidadensis
EWSE,

The species has been often misunderstood, as Knab's description

vas quite inadequate, only the styles of the genitalia being correcthy

EXPLANATION OF PLATE I
Phiebatamus afroclavains Knab,  Fig. 1. Male genitaliz, inner aspect,  PFir, 2,
Apex of female pharynx. Pig. 3. Female cibarim, Fig. 4. Spermathecas.
Fig. & Entire [emnale pharyng, Fig. 6. Female cercos.
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figared. Knab either failed to see or attached no importance to the
basal tuft on the coxite, which is readily visible in his specimen.  Floch
and Abonnenc's description and figures of guadelonpensis are excellent,
and the female they associate with the male appears to be the same as
the one which we have also concluded was the correct one,  Galliard’s
description and figures of the female cotvpe of leferae are also in agree-
ment.  The description of the male (eferae Larrouse we have not seen,
though the figure given by Nunez-Tovar of the style is characteristic
for the present gpecies and we see no reason for not accepling Dvar's
EVRONYIY,

We give here figures of the male genitalia (fig. 1), cibarinm (fig. 3),
pharynx (figs. 2, 5), spermathecas (fig, 4) and cercus (fig. B) as well as
mezsurements (Table T) of Panamanian material, The cibarium is
quite characteristic, there being a large number of very small erect
8pines in transverse rows below the four small horizontal spines.  These
are difficult to see, and even more difficult to portray, as they are ob-
scured by the large pigmented patch. The chitinous arch iz well
defined, though poorly selerotized, and is unusually far distal in position.
The genital filaments are rather short, being but slightly longer than the
coxite and style and about 3 times as long as the penital pump.  The
pharynx is quite wnigque with its evenly spaced transverse ridges, heavy
spines, and basal pigmented area. The ascoids are simple, without
posterior prolongations, about one third the length of their respective
antenngl segments in the male, but reaching to the end of the scgment
in the female.

The species is quite abundant in holes and crevices in the walls of the
ruing of Old Panama, and we have taken it there in nearly cvery month
of the year. We have also taken it in a wooden building on Chepille
[sland at the mouth of the Rio Bayano, on San Jose Island, one of the
Pear] Islands in Panama Bay, in a shallow sea cave, and on T aboga
[eland in tree buttresses. TFloch and Abonnenc's material came from
hollows in trees on Guadeloupe Island, French West Indies.  We have
no evidence as to the preferred hosts, but the pronounced maritime
distribution is rather striking, all our material having come from islands
or from very close to the sea.

The treatment of cavennensis snd the following three forms as
subspecies may seem a bit radical, but we feel that this is the hest way
to indicate their relationship.  The differences noted between them are
slight though constant, confined to one sex, and correlated with their
geographical distribution.  Full specific status for each form is imprac-
tical, as the males appear to be indistinguisheble, while lumping all
four together as & single specics ignores the quite definite and constant
diffcrences in the females.

The cecurrence of Phicketomus in Puerto Rico iz of some interest,
as it ig the second instance of finding the genus in the West Indies

EXPLANATION OF PLATE [1
Phichatamns  chiapanensis Tampf,  Fip. 1. Male genitalia, inner azpesct.
Fign 2. Spermathecae,  Fig. 3. Tips of genital Blaments, Fipg. 4. Apex of (emale
pharyox. Fig, 8, Female cercus,  Fig. 6. Female cibarium.
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P. alroclavatues, from Guadeloupe 1s the only other record o our know-
ledge, exclusive of the species recorded from Trinidad, which is faunisti-
cally not part of the West Indies. The occurrence of distinet races on
Puerto Rico and Vieques may scemn surprising, but insular races in
other groups are common encugh in the West Indies, and Phiebofomus
is a rather fragile and sedentary insect. It iz probable that other
gpecies occur both in Puerto Rico and other of the West Indian islands.

Aside from the typlesl subspecies, we have no hint as to the habits
or preferred hosts of the other races. The West Indian forms were
talen in situations similar to those the species selects in Panama.
The Mexican material was unaccompanied by any habitat information.

The Guatemalan specimens of the same form were all from bullresses
of large roadside trees in relatively open country.

Phlebotomus cayennensis cayennensis Floch and Abomnene
Plates LIL, IV, and ¥, Table I
1941, Inst, Pasteur de la Guyane, Pub. Mo, 15, pp. 13-17, Gg. 5 (o', Cayenne, Fr,

Criiana, in crevices in rocks near the coast): 1945, op. cit., Pub, No, 62, p. 5.

Barretto, 1947, Arg. Zool, Est. 5. Panlo, 5 (4, p. 152,

Although Floch and Abonnenc describe only the male, they have
recently taken females and their description of this sex iz to appear
shortly, TFrom sketches of the cibarium and spermathecae kindly
gent us, there seems no doubt that our specics is the same,  They also
have material from Venezucla,

A small pale hrownish species with rather narrow pointed wings,
four spines on the style and long fifth palpal segment.

Male —Genitalia simple, as figured, (Pl III, fig. 1) the genital
filaments short and stout, the aedeagus long and slender. Cibarium
showing wvestiges of the teeth found in the female. Pharynx without
the spines of the female,

Female—SBpermathecae, (Pl V, fig. 3), cibarium, (P1 IV, fig. 1},
pharynx, (Pl IV, fig. 7), and cercus, (Pl. V, fig. 2), as figured. The
urusual structure of the cibarial teeth, lack of chitinous arch and the
strong spines in the pharynx are nearly unique among American species
of Phlehotomus. The teeth in the cibarium number from 16 to 18 and
there iz a single row of minute ercct feeth below. The antennae are
also unusually short, the third segment heing hardly one-third the length
of the palpi. Delta is very long, generally exceeding one-half alpha,
though Floch and Abonnenc show a shorler delte on their material,
The ascoids are simple and short, not over half the length of their res-
peetive segments in all the forms.

We have taken this species abundantly in holes and crevices of the
ruins of Old Panama, where it i3 probably the dominant species. A
small colony was also discovered in a ground-floor concrete-walled
bathroom in the senior author’s house in the oatskirts of Panama City,

EXPLANATION OF PLATE III
Fig. 1. Phiehotomus cayennensis cayennensis Floch and Abonnenc, male geni-
talia, imner aspect,  Fig, 2 Phlebatomus covennensis puerforicensis, male penitalia,
mner aspeck.
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and specimens were repeatedly taken resting on the walls in the darker
corners.  The species has also been taken in bultresses of large trees
in heavy forest near Pacora, R. P, in 2 hollow tree in scrubby xerophytic
forest near Bejuco, R. P, in buttresses of a large tree at La Victoria,
near Tocumen, R, P. at an altitude of about 2400 £, and in holes and
crevices of the ruins of Fort San Lorenzo, at the mouth of the Chagres
Eiver on the Caribbean coast. The specimen from La Victoria is
ten to twently percent smaller in all measuroments than the rest of our
material, and we have omitted it from the table of measurements,
though we can [ind noe structural differences. We believe it likely
that the species feeds upon lizards, as these are the dominant vertehrates
in its favored habitats. Specimens have been taken in most onths
of the year, but our data are insufficient to indicate seasonal variations
in zbundance, if any.

The femnale specimens mentioned as heing part of the type series
of P. abroclovatus, s well as several from Venezuela in the U. 5. Nationa)
Museum, are I coyennensis, so that Trinidad and Venezuela may he
added to the range of the species.

£, cavennensis does not seem closely related to any described
American species. P minasensis Mang. is somewhat similar, but
does not have two terminal spines on the style, has a short delta, and a
very short fourth palpal segment. P. levanws Dampf has a very
different male with single terminal spine on the style.  In the female
of lexanus the numerous cibarial tecth seem o he of different structure
and there are several rows of erect teeth, lacking in our species. The
spertiathecae, though of similar shape, are larger and with shorter
ducts, and the cerci are longer and more slender o tevarys.  In the
structure of the cibarium and pharynx and, to a lesser extent, of the male
genitalia, this species approaches the Old World speeies belonging to
the minutus group.  The spermathecae, however, are quite different.

Phlebotomus cayennensis puertoricensis subsp. nov,
Plates III, IV, 2nd V. Table 11

This form differs from the tyvpical subspecics only in details of the
spermathecae (PL V', fig. 1}, these being smaller, with longer and more
slender ducts, and in having fewer (11 to 13) and longer teeth in the
cibarial comb (PL IV, fig, 4).  We have been unable to detect any erect
teeth below.  Measurements of wings, palpi, ete., average somewhat
larger but there is considerable overlapping.,  We have been unable
to find any characters in the male which will separate it with certainty
from the males of the other subspecies, though we have the impression
that the median spine of the style tends Lo be inserted further distally
in this race. '

EEPLANATION OF PLATE |V

Fig, 1. Phivhofomns ¢, caverunsnsis Floch and Abonnene, female cibarium,
Fig, 2. Plhilebolomus o *.lr.'-:z.:z'm'_a, mﬂ_:u:a[l:. novv,, female eithariwm, Fig. 3. Phiebotomus
¢, wigguesensis subsp. nov., cibarial teeth. Pig 4 Pllebolomus o, peortoricensis
subsp, nov., cibarizl teeth. Fig. 5. Phisbolvmus clenidophorns sp. nov., female
cibariwn,  Fig. 8. Same, female phavvox. Pig. 7. Phlebolowmns . covennensis
Floch and Abonnenc, female pharyns,
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Holotvpe, female—Slide 1057, Lares, Puerto Rico, 1200 ft, alf,
15 Aug. 1947, in a cave, Jose Romero coll.

Allgtvype, male—Slide 1039, same data.

Paratypes—Two males, same data as holotype; 2 males, 3 females,
Lares, Puerto Rico, 3 July 1947, in a hollow “Bucal’ tree, H. Trapido
and Jose Romero coll.; 3 males, 2 females, Lares, Puerto Rico, 19 July
1947, Jose Fomero coll.

TABLE I1
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Phlebotomus cayennensis viequesensis subsp, nov,
Plates ITT, IV, and ¥, Table 11

This form differs from the typical subspecies only in the structure
of the spermathecas (Pl V, fig. 4) and cibarium (PL IV, fig. 3) of the
fernale. The spermathecae are considerably larger, with shorter and
thicker ducts, and the cibarial teeth are longer and fewer in number.
There are also four minute crect teeth in two gublateral pairs. From
P_ ¢ puertoricensis it differs especially in the much larger spermathecac.
The cibarium also appears to have a few more teeth, 14 and 15 in the

EXPLANATION OF PLATE V

Fig. 1. Phlebotomus c. puertoricensis subsp, nov., spermathecae. Tig. 2.
Phiehotomus cavernensis Floch and Aboonenc, female cereus. Fig, 3, Same,
spermathecae,  Fig, 4. Pllsholomus c. vieguesensis subsp. nov., spermathecie,
Fig. 5. Pllebolomies clenidepherys sp. nov,, female cercus.
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two specimens available, but a larger series of specimens might not
substantiate the slight differences indicated. This rece seems smaller
than the Puerto Rico form, the few measurements available showing
no differences from P e coyenunensis.

Holotvpe, lemale—Slide 1061, Laguna Yanuel, Vieques Island,
Pucrto Rico, 17 Junc 1947, Inatree hole.  H. Trapido and J. Andrews
calls.

FParatypes—Two males, 2 fomeles, seme dote as hololype; 1 male,
Izabel Begunda, Od Spanizh Fort, Vieques Island, Puerto Rico, 19 June
1947, H. Trapido coll,

Phlebotomus cayennensis maeciasi subsp. nov,
Pare [V, Talle 11

This form again differs from the typical subspecies only in characlers
of the fernale. The spermathecas are lile those of the Panama sub-
species, but the cibarial comb (PL IV, fg. 2) has much longer teeth,
which tend to be fewer in number, 12 o 13 in Mexican examples,
12 to 16 in those from Guatemala, The ercct tecth below the cibarial
comb are larger than in Panama specimens, and the central pair are
markedly larger than the others.  In measurements thers seem no
significant differences between material from Mexico, Gualemals or
Panama, though delfe seems to average shorler in Panama material,

Holetvpe, female ~5lide 931, Zumpango, Guerrero, Mexico, Macias
coll,

Allptvpe, male—58lide 3M), hetween Esquintla and San Jose, Guate-
mala, June & 1943, G B, Fairchild coll. Talen in buttresses of a large
roadside tree.

Paratypes.—Three males, 10 females, Zumpango Guerrero, Mexico,
Macias coll.; 1 male Guerrero, Mexico; 2 males, near Esquintla, Guate-
mala, May 25, 1945, in butiresses of large forest trees; 2 males, 5 fomales
between Basquintla and San Jose, Guatemala, June 3, 1945, in buttresses
and hollow trees along roadside,

Phlebotomus ctenidophorus sp. nov,
Plates TV and V, Tabla T

We have only a single female of this species, but the structure of the
cibarium (PL IV, fig. 3) s so unusual that we lecl it should be recog-
nizable [rom that alone,  The cibariom 15 a comb-like structure bearing
34 fine tecth, the phavynx (PL IV, fig, 6) i3 armed with prominently
sclerofized tubercles each bearing a row of fine spines and shows in
addition a heavily pigmented patch anterior to the spines.  The cerci
(PL, fig. 30 are of o somewhat different shape from those of cavennensis,
The spermathecas are unfoztunately badly shrunken, but appear to
have been subelobose with relatively short ducts. The third antennal
sepment and fifth palpal sepment are both quite long, while alpha is very
long, much exceeding defa or posmama. The ascolds are simple and appesr
not to reach the ends of their respective antennal segments, though in our
single meount they are difficult to see.

Holpiype, female —Slide, 9989, Tamasunchale, San Luis. Potosi,
Mexico (neo date), Maciaz coll,
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We include this species here, as it seems to be related to P. coyen-
RERSES.

Phlebotomus chiapanensis Dampi
Flate I1, Table T
IM7, Medicing, Mexico, 27 (5301 3-F, figa. 1-6 {%; Chiapa de Corzo, Chiapas,
Mexicol.

We at first confused this species with cavennensis but it is larger and
with quite different wing measuremnents. The spermathecae (fig. 2,
though superficially similar to cavenrensis have a large sctiferous knob
at the apex, nol shown in Dampf's figure.  The reticulate appearance
of the pharynx (fig. 4), emphasized by Dampf is elear in our material,
but in addition there are small spines not shown by him.  The cibarial
combs (fig. 6) bears about 25 teeth, considerably more than in any of the
forms of cayennensis. The ascoids are simple and reach nearly lo the
ends of the segments.  Our material shows a shorter delie and alpha
and a longer gamma than indicated by Dampf in his figure, but he
gives no actual measurements of these vein segmenis. The late Dr,

ampf was kind cnough to compare one of our specimens with the type
and agreed that our determination is correct.

We have also taken what we believe to be the male of this species
(fig. 1). It agrees in wing and palpal measurements, except for being
somewhat smaller, and in well stained material vestiges of the cibarial
ecomb may be seen, It is, however, so unlike the males of cavewnensis
that we were for long hesitant in accepting it as the proper male for the
species, It s closcly similar in the structure of the style to P, stewarti
Mangabeira and Galindo, though the basal tuft on the coxite, of rela.
tively slender scattered hairs, is reminiscent of the condition in frindda-
densis INowst,

We have taken this species in fair abundance in crevices in the ruins
of Old Panama, our records showing captures in Feb., April, June,
Sept., Nov,, and Dee.  Dr. Galindo has taken it also at Puerto Chitre,
Herrera Prov., Panama. Aug. 9, 1945 in a rodent burrow, We also
have & male and o female from Barrancs, Costa Rica, H. W. Kumm coll.
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