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NOTES ON THE PHLEBOTOMUS OF PANAMA
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I. THE SUBGENUS BRUMPTOMYIA FrRANCA AND Pargrot 1921
G. B. FAIRCHILD? anp MARSHALL HERTIG?

In 1942 one of us (Fairchild 1943) Listed the Phlebolomus species
then known from Panama, four described species and two other unde-
termined species which appeared to be new. In the subsequent four
vears we have made a special effort to collect these insects, using more
effective techniques, and have amassed an estimated 10, 000 specimens
representing about 30 species.  We hope to report on this material in
@ series of papers, of which this is the first.

The terminoclogy of the structures ugeful in the taxonomy of Phle-
botomus has evolved more or less independently, and the homologies
with structures in other Diptera and other orders of insecls remain
incompletely worked out.  'We have chosen 1o use, with slight modifica-
tion, the terminology of Christophers and Barraud (1926) and Tonnoir
(1935}, because we feel it to be the simplest, and because there seems to
be no general agreement as to terminology among students of Diptera.
We give below the terms to be used in this and subsequent papers, with
gome of their equivalents,

The sscerds or geniculate spines are apparently hollow spine-like
structures of presummed sensory function found in pairs on all but the
last few flapellar segments of the antennae; their shape and size are
often of considerable taxonomic 1mp01‘1:a,ﬂ|:|:' The eibarinm, buccal
cavity, buccopharynx or anterior pharynx lies within the clypeus. It
is a flat rectangular box-like structure usually bearing vertical and hori-
zontal teeth on the proximal margin of its ventral side. These teeth
are generally absent in the male, but their number and arrangement
offer good characters in the female. There is also an arched ridge-like
thickening of the ventral surface, the chitinous areh which scoms to be
the attachment of the salivary muscle. The chitinous arch is some-
times not visible centrally, and its degree of development and position
offer good taxonomic characters, This structure has been neglected as
a characier of taxonomic importance, Herlig (1938) having first called
attention to its utility. The pigmented oreq often seen just distal to the
cibarial teeth, is on the dorsal surface of the cibarium and is the place
of attachment for the posterior clypeal muscles according to Theodor
(1932). The term “cibarium” was suggested tous by Dr. C. D. Michener
as being more exact and concise than its more generally found equiv-
alents. The pharvynx or posterior pharynx lies within the head capsule.
It appears to be longitudinally folded in somewhat the manner of a

‘This work was initiated under a contract, recommended by the Committes
on Medical Research, bhetween the Offics of Scientific Research and development
and the Gorgas Memarial Laboratory.
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child’s paper dart, and is triangular or three-winged in cross-section. It
bears spines, teeth or ridges on iz posterior end which are often of con-
siderable taxonomic value.

The male genitelie, terminalia or hypopygia, are of paramount
importance in the classification of the group. As is now well known,
the genitalia are rotated through 180° soon after eclosion, so that the
morphologically ventral parts become dorsal and vice versa,  To avoid
confusion, we will describe the parts as they appear on the insect, The
most dorsal structures are o pair of twosegmented appendages, called
the upper claspers or superior gonapophyses. The basal segment is
the coxite, basal scgment of upper gonapophyses, basistyle, side piece ar
gonostipes, It is simple or bears spines, modified setae or tufts of various
sorts.  The sivle is the terminal segment, dististyle or clasper, and bears
from one to five or more strong spines. The parameres, intermediate
appendages, median gonapophyses or median claspers, are situated
below and at the base of the coxites. They may be simple, forked or
branched and with or without spines, tufts of hairs or modified setae in
various situations upon them. Between the paramercs lies the
aedeggus, intromitient organ, penis sheath, phallosome, mesosome or
gubernaculum. It i5 & heavily sclerotized, more or less triangular
structure, seemingly formed of two partially fused tubes through which
pass the gendtal filements, penis filaments or spicules, which are them-
selves tubular. Hoth structures show modifications of taxonomic
value. The filaments pass into the abdomen and join in a heavily
sclerotized structure known as the gerital faomp, or pompetta, which iz
believed to act as a pump to force the sperm through the genital fila-
ments.  Attached cloze to the base of the genitalia ventrally are two
unsegmented appendages, the lateral lobes, lower clasperz or inferior
gonapophyses. They are usually at least half the length of the coxites,
and may be much longer, slender or inflated, and occasionally with
spines or modified setae at their tips,  Below and between the lateral
lobes lie the cerci, anal lobes, proctigers, submedian lamellae or mem-
branous processes.  They seem homologous with the [emale cercd, and
indeed in some species where those of the female are of unusual shape,
those of the male also have the same shape.  They are generally rather
uniform throughout the group, and are often amitted from fipures and
descriptions, though in some cases they are useful in assaciating the
SEXCE.

Students of Philebolomas have used for many yvears Greele letters to
indicate certain parts of veins whose relative lengths are of taxonomic
importance.  Tonnoir (1935) established the homolagies of these veins,
but realized the convenience of the use of Greel letters and continued
to employ them. Alexander {1044 condemmned their use under the
impression that they constituted new names for the veins.  In reality
the Greek letters stand only for certain definite segments of veins whose
measurements projected onto a line tangent to the costa are wsed in
calculating certain proportions believed to be of taxonomic wvalue
Since their uge 1z a great convenience and does not conflict with the
established nomenclature of the veins, we shall continue to use them.
Aipka corresponds to vein Bp from its junction with Bi, to the costa.
Beta corresponds to the segment of B from the junction of F. and B
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to its junction with R, Gamma corresponds to the section of R from
the forking of By to the junction of Ky Delia iz the section of Ry
which overlaps the junciion of B: and By R, occasionally fails to
reach or just reaches the junction of By and By, in which cases Delia 15
negative or zero. In our experience, the venational characters so
extensively used by some previous workers have proven of rather
limnited value, With certain exceptions, notably the length of Della
relative ta Alphe, they are of little help in separating closely allied
species or in associating the sexes of the same species, and are not to he
relied upon in the absence of other supporting characters.

The detailed measurements so often included in descriptions we
find unnecessary.  If the species shows good structural characters the
meastrements gre largely superfluous; if it does not, the measurements
are hardly to be relied upon to charactenze it. We have thercfore
confined oursclves to the following measurements: total wing length,
alpha, beta, gamma, delta, third antennal segment, palpal segments,
head length, clypeal length, proboscis and vertical eve length. In some
cases other measurements have been included where the structure
concerned is particularly strildng.

In measuring the palpi, we have combined the first and second seg-
ments, az the suture between them is obligue, often not distinet, and
the first segment varics little in length, ~ The so-called palpal formula,
in which the sepments are listed in order of increasing length, we have
abandoned as uséless.  In many species two or more seements may be
subequal, but varving sufficiently indiviidually to vield different palpal
formulas for different individuals of the same species. Conversely,
quite distinct species with palpi of markedly different lengths may have
the seme palpal formula,  Palpal measurements are uselul in associating
sexes, but tend to be a group character, several closely related species
sharing the same measurements,

Subgenus Brumptomyia Franca and Parrot

1921, Arch, Inst. Pasteur de 1'Afrique du Noed, 1, (3}, pp.-280, 281, 283, fig. 4

[with Ph, brampdi Lare. and Ph. vexator Coq.). Dyar, 1020, Am. [. Hygiene,

10, (13, p. 112, (Subgeootype P, brempl Larrousse.) Mangabeira, 1942,

Mem. Inst, Oswalde Craz, 37, (2), pp. 208-210. Manpabeire and Galindo,

1844, Am. J. Hygiene, 40, pp. 129-100.

Mangabeira and Galindo (1, ¢.) have redefined the group and include
ten neotropical species. Three species, fravassost, avellari and guima-
raest have been reared, and the morphology of the early slages and
females deseribed (Coutinho and Barreto 1941; Mangabeira 1942},
P, spinosipes Floch and Abonnenc 1943, described from the female, has
all the characters of the subgenus and could be placed here without hes-
itation were it nol for the peculiar peg-lilee spines on the hind femora.
These are reminiscent of the spines found on the hind femora of P

EXPLANATION OF PLATE I

Fic, 1, Pilebefomus hamalns, internal aspect of genitalia, side view, Fig, 2,
internal aspect of paramere of P, bamafus. Tra 3, P, galindod, spines of basal tuft.
F1c. 4, aedeagus and genital filaments of P, galingdsd.  Fro, 5, P, galinded, genitalia.
Fic. 6, eighth flagellar sepment of antenna of 2. gelinded, showing ascoids,
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fischeri and related species, on the basis of which Costa Lima erected
the subgenus Pinlomyie. However, the spines on spinesipes are peg-
like, niot sharply pointed as in jischeri and allied forms.  In both cases
they seem but modifications of the long szetae usually found in the
same situation.

The three species occurning in Panama are apparently quite rare, and
we have taken no females referable to Bramplomyioc. We have added a
key to the males of the known species of the subgenus. The females
are so similar that in most cases they are practically impossible to
identify with certainty.

Phlebotomus (Brumptomyia) hamatus sp. nov,
Figs, 1 and 2

This species is separated from P. fravasossi Mang. 1942, its nearest
relative in the subgenus Brumplemyia, by the differently shaped
parameres, the greater number and development of the distal spines on
the inner aspect of the coxite, the less dense basal tuft borne on a
raspherry-like tubercle, and the shorter and less attenuated genital
filaments. The ascoids appear to reach almost to the distal ends of
their respective segments, and to have a short proximal prolongation, as
figured for fravassesi by Floch and Abonnenc (1942). The name is
from Latin fesatus—hearing hooks.

The measurements of two of the three specimens at hand are given
below in micra. The third specimen is much shrunken and accurate
measurement s impossible, :

Slide 112. Holotype. Third antennal segment, 3584, Palpal seg-
ments: 142, 132 3, 128: 4, 92; 5, 220. Wing: total length 2160; Alpha,
630 Bela, 234: Gemme, 342 Delfa, 9. Head measurements: vertex
to fronto-clypeal suture, 300; clypens, 100; proboscis, 204; vertical eye
length, 265,

Slide 222. Paratype. Third antennal segment, 340. Palpal seg-
ments: 142, 120 3, 128; 4, 88: 5, 256. Wing not measurable. Head
measurements: vertex to fronto-clypeal sulure, 244; clypeus, 100
proboscis, 204 ; vertical eye length, 265

Holotype male, Chilibrillo bat caves near Chilibre, Panama. Dec. 4,
1943, Taken from a crevice in limestone rock near the entrance to the
caves,  Poratype male, Cruces Trail, Madden Dam highway, Canal
Zone, May 14, 1944,  From between buttressed roots of a large hollow
tree containing bals about 200 yards from highway along old Cruces
Trail. Paralvpe male, Chorrera, Panama, 9 July 1944 Taken in an
animal burrow.  Types to be deposited in the Muscum of Comparative
Zoology, Cambridge, Mass.

Phlebotornus (Brumptomyia) travassosi Mangabeira

1942, Mem. Inst. Oswaldo Cruz, 37, (2), Elp. =205, ﬁ%s. 137-142. {ZF; Belem,
Para, Brasil. In Armadillo burrows.) Op. eib., (3), ppo 375382, figs. 1-14
{4, larva, pupa). Floch and Abonnenc, 1945, Inst. Pasteur de la Guyane,
Pub. No. 100, pp. 1, T; PL 3 { & ).

Phichotemus brumpis Floch and Abonnenc, 1942, Inst. Pastenr de la Guyane, Pub
Mo, 3%, pp. 10-14, figs, 5-6, (<7, ¥; T French Guiana); 1843, Op. cit., Pub.
No. 82, p. 8 {F; in key only).
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A single male, La Victoria, Cerro Jele, 2400 ft. elev. Oct. 4, 1946,
Pedro Galindo coll. This specimen was secured from an armadillo
burrow. Subsequent trips to the same locality have failed to vield
additional material. This specics differs from femetus in the much
denger bazal tult of the coxite, the mare slender and more sparsely
haired parameres, the lighter and fewer apical spines on the coxite and
in the much longer and finer genital filaments. Measurements of our
single specimen show no differefices in wing and palpal proportions
from famaius.

Phlebotomus (Brumptomyia) galindoi sp. nowv.
Figs. 3-8

This species 15 somewhat larger than the two preceding in nearly all
measurements and differs from both in various details of the genitalia,
among which may be mentioned the heavy blade-like spines of the
basal tuft, the more distal position of the unpaired spine on the style,
and the very long genital filaments. Its closest relatives appear to be
P brrmpti Lorr, and P geellard C. 1. From the former it differs in the
tnore distal position of the unpaired spine of the style, the more numer-
ous, more flattened spines of the basal tuft, which are borne on a definite
tubercle, the more slender parameres, which also lack dense dorsal

~hairs at their bases, and in the more slender and tubular aedeagus.
From avellari the present species differs in the more slender parameres,
srid in the structure of the style and basal tuft.

The measurements of the unique holotype are given below in micra.
Third antennal sepment, 440 palpal segments: 142, 172; 3, 160;
4, 112; 5, 292, wing length, 2, 934; alpha, 828, beta, 342: gamma, 450:
delta, 180

Holotype male, 4 miles north of Boguete, Chiriqui Province, Pan-
ama. 4000 ft. elevation, 17 Fehruary 1947, Taken sweeping with a
net. P Galindo collector.  To be deposited 'n the M. C. Z.

KEY TO BRUMPTOMYIA MALES

1. Coxite with a prominent basal tuft of hairs on the inher aspect_ ... ..., .....2
Coxite without such a tuft, though with o few small scattered hairs,
cardosoi B. and C.
2. Bagzel tuft of very numerous fine hairs implanted in severzl contiguous
straipht rows.  Parameres finger-like, slender. Spines of stvle in two

groups, two apical and three median......... ... .. ... travassosi Mang,
Basa] Bl oo mar . L . e e e e e e el
3, Basal tuft implanted on a circular patch or raspberry-shaped tubercle. . ... .4
Basal tuft diffuse, the hairs well separated and the ares of implantation not
(3 TR AN FIE 20t NS - P SO SNPON 0 o, B s 1
4 Bazal Bt of Tonz e halrs. o 2 cavede s D i s i S
Basal tuft of short stour spinedike haivs. ... ... ..., ... ..., ............&%
5, Spines of style in three distinet sroups. ... ... . 0 ee ey R
ines of style in but two distinet groups. . ..o T
G. Bpines on distal half of coxite, 6, with an additional single spine well sep-

atated from the others and near the middle of the segment, Parameres

tather short and stout. .. .. ... _.................puimaréesi B. and C.
Spines on distal half of coxite, 4, no additional spine, DParameres slender

A e e s R e e e e T B cunhai Manp. . .
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Spines on distal half of coxite 4, rather smell and slender.  Parameres very
glender, clubbed, Genital flaments excecdingly long and thread-like,
manpgabeirai B, and C,
Spinces on distal half of coxite, ¥, the basal 5 straight, heavy and long. Par-
ameres shipper-chaped. Cemt,al filaments thread-like st their apices,
not wnususlly long. . Chamatus sp. nowv.
Spines of style in two Lmup_ 3 11:11::.3.1 ‘um 5 mad an, i
Spines of style in three groups, 2 apical, 2 median and 1 kILF '1t11- distal of the
median group.  Parameres with dense hairs only apically.  Hairs of basal
tudt Aatfened and blade-like, bome on a distinct tubercle. | galindoi sp. oy,
Barameres shorl and broad, not twice as long a2 wide.  Tuft on base of
coxite of Bhort heavy SMtes. 0 ie o i e b e e s avellari C. L.
Parameres more slender, finger-shaped, with rather dense hairs darzally on
the baszl pert. Tuil on base of coxite of more numerous znd more
slender spine-like hairs_ . Jbrumpti Larr.
Spines of style consisting of 1 H.[fll{'d]. &1 qu]_‘r‘L[:li-:‘,u,l 4q 1“]5@:‘1:1 and 2 basal, the
last paired on a tubercle.  Parsmeres slender and nnger Jilie with numer-
onz heavy bristles on the dorsal surface. T .. pintod O, L
Style alw*‘urs with an apiez] pair of spines.
Paramerss stouter, finger-like.  Medizn sp:m. u[ st]e well SE‘J’II‘ﬂtE.d rmm
hasal padr. .nitzuleseni O, .,
Parameres thickened and a]:-tnu::*.-,L Tezsally Iy as nd with slender ap ical darsally
divected, hnger 1|.xe prcn:'r_ﬁa Mledien spine of SL:.-lB at same level as basal
pair. ; : . _troglodytes Luts
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