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Thi pOSiLiD]] whieh Pllebolomas OCCEIes in the
family  Psvchodidee has  been  discussed by
several provious students, notably Meunier (1905],
Alexander (1929}, Tonnoir (1935), Enderlein
(1937}, Parpot (1951) and Theodor (1048), In
addition, Edwards (1926) and Cramplon (1925),
give valuable discussions on the relationships of the
Psychodidae as a whole, Recent discovery of
related genera (Hertig 1948, Fairehild 1949 has
induced me to reexamine the question, taking
into consideration the known [ossil specics as
well as the living repregsentatives of the tamily.

It i now generally accepted that the Diptera
are descended from some Mecopteralilke ancestior,
and 1l iz believed that the genera Bruchemvia
and Nemopalpus are among the most primitive
living members of the order (Alexander 1029
Fuirchild 1952). A comparison of the wing vena-
tion of a species of Nemepalpus and a fossil
mecopteran belonging Lo the Suborder Proto-
diptera (Permaofipule sp.) shows their great
similarity (Figs. 1 and 4). In any cvent, Srucho-
myig and Nemopalpus are undoubtedly the least
specialized Psvehodidae, and T believe are closest
to the basic stock from which the other Peycho-
didae have been derived.

Dhfferentiation from Brachemsyig, or a similar
progenitor, has followed several pathways, and
different structures have developed in an un-
correlated manner.  Since wing venation is gen-
erally believed best to show relationships among
mmsects, and is the character most likely to he
preserved in fossil forms, it will he discussed
first. In regard to the correct interpretation of
the wvenation in the Psvehodidac, there scoms
to be some disagreement. The Comstock-Need-
ham interpretation, which Alexander (19293 and
Tonnoir (1955) have used, indicates a rading wizh
five branches and & media with four branches.
Drampf (1947) however, following Hendel (1836
and others, interprets the venation of Pllebolons
as having a four-branched radius and a five
branched media. The problem appears to hinge
upon which of the two transverse veins, joining

*Costs of publication are paid by the Gorgas Mermaorial
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7 oam greally indebted to D, L. Parrotaf the Tnsticu
Pasteor d'Algerie and to Dr. G H. Satchell of Lhe
University of Otago, Duneding, New Zealand for reading
the manuseript of thiz peper and for making sugeesiions
and corrections which have very greatly improved its
content and readability,

E: of the Tonnoir interpretation to the veins
posterior and anterior Lo it, is a cross vein and
which is the true base of the vein, [t is generilly
believed that true primary veing can be told
from the secondary cross-veins by the fact that
they bear macrotrichine. However, in the case
of most Phiebotomus and  other Pevehodidae,
neither of these fransverse veing usually hears
macrotrichiae, I have examined specimens of
three specics of  Brachomyia and seven of Vemo-
palpaus, as well as Syeorax silacen, Hertigia ferfipl
and three species of Warileva, [n none of thess
does either transverse vein bear macrotrichiae
for its full length except in one wing of a specimen
of V. antilfarem Fehid,, and in this case 1t is the
anterior vein,  In several cases one or both
transverse veing bear macrotrichiae on Ly or 34
of their length from Rs, but there ig little con-
sisteniey as to which vein bears the greater aren
of macrotrichiae, even in the same specimen. It
15 to be noted, [urthermore, that ihe base of
M and the bases of M; and M, often also lack
macrotrichiae. In the case of M. and My,
macrotrichiae are usually prosent at the base
where these wveins join M in Nemopalpus and
Brauckomvia, In Sveorgr the bases of M, and
My are connected by a short transverse wvein
bearing macrotrichize, but the transverse veins
conncecting with M anteriorly and Cu posteriorly
are bare, In Weardleva and Hertigia, on the other
hand, the transverse vein connecting the bases of
Mz and M. is bare, while My joins M evinly
with no breale in the macrotrichiae, and M,
10ins Cu as if it ware a continuation of that veln, a
condition also usually true in Pilebotomas.

The positions of the various forks of the radial
and median systems in relation to the r-m cross
vein might be expected to give some clue,  In all
the genera examined except Nemopalpus and
Bruchamyic the posterior transverse wvein {r-m)
iz proximal ta the fork of M;-M,, but in these
genera it may be proximal, at the same level or
distal. The case is similar with the anterior
transverse vein (base of R;), which may be prox-
imal, at the same level, or distal to the mosi
bagal fork of the radial sector. That the radial
seclor was originally four-hranched would cer
tainly seem to be suggested by the venetation of
Permotipule (Fig. 1), and that the dichotomons
condition shown by both B and M in this insect
is also a primitive feature seems a reasonable
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assumption, for it is retoined in Brachomyia,
Nemaopolpns and  Herfigio.  Since  Permoiipula
has no r-m cross vein there seems good reason Lo
suppose that the most posterior ven in s radial
field is really K. rather than My, and sinee the
venation of Brachomyie and other Pevchedidas
appears 1o be homologous, 1t seems hest ta cons
sider that the vein in quoaﬁm] 15 B, rather than
M. Dampf's interpretation (1947) of the median
veing in Phlebofonnr also seems open to gquestion,
In Phichotomns Mz and M, are separale al
their bases or connected by & bare cross vein, bul
in most other genera of the family they are cither
stalked, (Diplonema, Eopllebotomus, Horaieila)
];}uuvu_ al the base (Bruckomyia, Trickomyin), or
joined by a transverse vein bearing macrotrichise
Ii:a}-:-:;'rm Ealonizea), so that it seems reasonalile
Lo suppose that the peneral reduction of the anal
and cubital fields congequent on the narrowing of
the base of the wing in Phlebolomus may have
gives rise to Lthe observed condition. I3 is, of
course, possible that My and My have fused inio
a single voein in Pllebolopnes, a4 continuation of the
stalked condition in f*r}p.f."rﬂn ames, and that M,
is arlually Oy, but there is not any very good
evidence for this,

The statement that the Trichomyviinge have the
voing By and B, fused into a single woin, recently
repeated by Vargas and [Diaz Najera (1953),
does not appear to be correct. In no psyehodid
iz there any cvidence for this in the form of
partial fusion from either the distal or proximal
ends. The forking of Ky and Ra is always in
the basal half of the wing.,  On the other hand,
there s considerable evidence that Re and R,
hsrve fused to form a single vein in the Trichomyi-
inae, that this fusion has taken place from the
base outwards, and that it has been accompanied
bv o distal migration of the Re + ;—R, fork.
The tendency to a shortening of Re and Ry is
muarked in many species of Phlebolonses, sspecially
in the subgenus Sergeslomyvie, in Eophlebolomus
and in Phlcbofomiclla. In all these also the Be -,
— R4 forle has moved distally bevond the lewe|
of the Ry—R; fork. In Trichesmyic and in
Syeorax, where By and Bj have fused, it is quite
cormmon to find the tip of Be 4+ 5 forked or witha
short stul (Fig. 120 & clear indication of the
originally dual condition of this wvein. The
venation of Heradells also scems best interpreted
on the same basis, thoush here the B 42—
fu::-ﬂc has remained prosimal to the By — R fork,
as in Hruckomyio and Nemepal fas.

The vestigial vein present at the extreme base
of the wing in many genera does not seem to
have been clearly i]]LL]'l'J]’CL'L(l In Permotipufa
there appear to be two cubital veing, parallel and
close together.  In Srwchomyte, Nemopaolpus and
a few other penera, thore 18 a vein-like thickening
close to and parallel with the basal part of Cu,
which may ropresent the second ecubital. In
Phichotomaus this is represanted by a fold in the
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wing,  Trichomyia shows a gpur on the cubitus,
as does  Srachomyie, which may  indicate an
ariginally stalleed two hranched wvein different
from  Permolipnia. The short  westigial  vein
present | posterior tothe Cubitus and its accompany-
ing fold, best seen in Trichomyia and Sveorar, but
clear cnough 0 Brachomyte and  Nemopalpas,
is probably best inferpreted as an anal wvein, as
high magnification indicates i iz ool connected
with the Culxdins at its base.

[n Bruchomyia (FPig. 2) all four branches of the
radial sector are preserved and the branching is
dichotomous, e and R; fork quite close o their
common wion with B, so that they are rela-
tively long, the r-m cross vein is close Lo the forlk
of My—M:, Cup is long, about half the length
of M, there is a short spur upon it which may
be a vestige of Cus and there s a single anal
veirt,  In Ewlosneiria edwardsi (Tonn) the vena-
tion 13 the same, cxeept thal Cuy is considerahly
shorter and without the short spur. In Veme-
Palpus favus Macq., (Fig. 3) a further shortening
of the cubitus has 1aken place, 50 that il 18 not
much more than twice as long as the m-cu cross
vein,  The remaining species of  Vemopalpus
show several [urther modifications 11 venation.
There 15 & tendency for the stalk of By 4+ 5 1o
become longer and at the same iime the r-m
cross vein moves distally so that BEe and By are
quite short and My + @ forks quite far basally
al the eross vein, culminating in the condilion
found in &, dempfiarus Alex. and filipes
Tonn. (g, 1), Or the Re -+ 3 fork moves dis-
tally while the M, 4+ » [ork also moves distally,
culminating in such specics ag V. arrewl de Leon.

In Herdigie (Fig. 6) the radius is still dicho-
tomously branched, though By forks quite elose
to Lhe division of 1y and Rg + 5, while Cuy 1 still
[urther reduced and the anal vein iz liitle more
than a westigal fold. [n Werifeve (Fig. 7) the
radius becomes pectinately  branched by the
further displacement proximally of the point of
junction of B, with B, In Phichotomus (Fig 8
this tendency 18 carvied still further, combined
with a great narrowing of the wing and a move-
ment of the Fa— R forle towards the apex of the
wing., The culmination s reached in certain
species of the subgenus Sergenfomyie (Fig. @)
where Re 45 forks well bevond the apex of Ky,
causing KBa to be only o fraction of the length of
its stalk. Cu, is further reduced in P.f.'ieirr.rfnmm
being hardly demeonstrable in most species, The
fossil Phlebolomiella Hpdiformis Meun. (Fig. 10)
from Baltic amber shows a venation similar to
Phlebotonrus, but has diverged along o slightly
different line, sinee the forks of Re “+ a4 and
M.+ have all moved towards the apex of the
WAL,

In  fophlebolomus compecfans Cog., o fossil
snecies from Burmese amber, a different line of de-
velopment can be seen (Fig, 51 In this species
all the veins are still preserved as in Nemopal pus,
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but the wing has become shortened and rounded.
The cubitus is short, the forking of R; from the
radial sector iz now proximal 1o the forking of Ry,
while the fork of Ry -+ 4 1s quite far distal on the
wing, so that R, iz pectinately branched as in
Warilevg, It differs from this genus however, in
the shortened Ry and Ry, and in having developed
i long stalle on M-,

Syeorax (I'1G. 14) scems to be ancther somewhat
different Ime of development, resembling  in
soime respects Trickomyia, Here the fork of R
and Ry has moved out to the wing margin, so that
Ry has become a single vein.  Not infrequently,
as also in Trickemyia, a short vestipe of Ry re-
mains near the spex of the vein. Unlike Tvi-
chomyia, however, there is na tendency for M, 4,
ta be stalked, and Cuy is reduced to a short spur
na longer than the m-cu cross vein.

Trichomyie (F1G. 12) and two fossil genera,
Latonisea and Diplogema, (Fic. 11 and 13) show
the same fusion of Ry and Ry as Sveerax, bul have
a long and well developed cubitus.  Trickomia
hag M. and M, joined at or cloge to their common
origin at the base of the wing, in Diplenema there
15 & stalk of appreciable length, while in Eatenisca
the condition iz as in Syeorar and Phicholomus.

The peculisr penus Heralella Tonn, (Fia, 15)
combines certain features of Swveorer and Twi-
chomyia. It has the fused Ry of Sveorax and
Prichomyie, the stalleed M; 4+, of Trickomyia, but
Cu is reduced to a minute vestige at the base of
the wing. Both m-cu and r-m eross veins are
absent and Ryp+5 arises from Rs proximal 1o By,
an arrangement similar to Nemopalpus, but un-
like Sveorax and Trickomyia, though approached
by Fatonises®

The more typical Psvehodidae represented by
such genera as Psvekoda, (F1G. 16) Pericoma and
Telmatoscapus appear to have developed along
somewhat different lines.  Here there has been
no fusion, shortening, or loss of veins,  Tnstead
of a lengthening and narrowing of the wing, there
has been, in general, a brogdening and shorten-
ing, except in the genus Warwing.  The forks of
all the veins have tended to move towards the
base of the wing, the cross-veins have tended to
disappear and even the bases of veins have be-
come faint or disappeared.  In Mornina (Fic. 17)
the wing has become secondarily narrowed and
pointed, By and M; have lost their hases and are
attached oaly to the wing margin, while the
[otks of Ka+s and E.: and My, are all cloge
to the wing base. The r-m and me-cu cross veins

*After campletion of the menuseript and Gpores af
this paper, [ was enabled to examing the holot vpe of
Horadelle bualwnensis Alex, through the courtesy of 1Prof.
C, I Alexznder. Under high magnification the wing
shows o definite though faint r-m cross vein silusted
boelween the base of the madial 2ector and s first hifur-
vation.  There are also connections hetween the hases
af My 4z and Mi4:, a5 well as between the latter and the
reranants of Cn,
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have been lost, bul the wing retains all the original
veins, except for great reduction in the subcosta.

The interpretation of the venation of Psychoda
given by del Rosario {1936) difers from the anc
aceepted here in considering the media to have
but three branches, the two mest posterior veins
in the wing being Cu, and Cus+ 2nd A, An
exarination of the wing base of mounted and
stained material of Psveleda available to me
shows the base of the nexi to last vein attached
to M; rather than to Cu, much as in my fgures of
Warileya and Hertigio. Manyv of del Rosario's
figures of wings; e.g., that of P, pusilla, show this
condition clearly, while none show the eondition
Ulustrated in his diagram {Text Fro. 1, . S0,
It 15, of course, possible that the Psvehedinae
have lost one median vein by the fusion of M,
and M, through a distal migration of the fork to
the wing margin, but there seems no strong
evidence that this has occurred,

The head and its associated structures show
several features of possible significance,  In
Bruchomyie, Nemopal pus, Heriigia, Warileva, Phile-
botomiella and  Phleboiomus the palpl are five
segmented, although the first segment is often
noorly demarkated from the sceond.  In all the
remaining genera of the family the palpi are four
segmented  or rarely, three scpmented. The
mandibles are present and presumably functional
i Hertipia, Warileva, Plleboiones, I yearax and
Horaiella, the first four of which are knows to be
hacmatophagous, {1 have been unable to cer-
tainly see mandibles in any of the species of
Bruchomyia or Nemopalpus personally examined,

EXPLANATION OF FIGURES TW PLATE 1T

Plete 1. The figures are derived [rom various sources
and are oot to g uniform seale, Fio. 1, Perwotidada sp,
Bedrawn from Tillyard (1987, Nature 130887 g, 2,
Hewchomydr fusce Barr,  Redvawn from Fairehild (19327
Fic. A Newapod i oy Macg, Redeawn from Becloer
(1905 Mitd. Zeol, Mus. Berlin § (11 PIL 2, fig. 281, Fio. 4,
Newopalpus daomfflanns Alex. Redrawn from Fairehild
(1952, T, 3, o afamias conmectans Ukl Redrawn
[rom Edwsrds (1920 Ann, Mag. N.H. 3 (163 4241, Fie, G,
fleviigia fertipi Fehld,  Redrawn from Fairchild {10407,
Fro. 7, Warileya phlebotomanica Hestiz,  Redrwn from
Hertig, (10450 Fio, 8. Phlebstomays barretiof Mang,
Redrawn from Fairehild and Hertig (1933, Ann. Bnr,
Soc. Amer. £ (1) Fia. 12), Fio. 9, Phlebofomus dotiche
fygsus Fehld, Redrawn from Frirchild (1932, Proc.
Livn. Boe. M. 5, Wales, 77 (3-43: 205 Fic. 50). T 10,
Phichatonmielle figadifornds Menn., Bedrawn from Meun-
ier (1905, A, Muos, Nat,o Hung, 322351, o, 11, i
fonema buceras Loew.  Redrawn from Locw (1845 Dhpt.
Beitr. 170, Frao 12, Trichesmvin wrbice al, Original
from specinien in U, 8. N, M. Fie, 13, Eaoonisee levimria
Meun.,  Redrawn frem Tonncir (1E%). Fio, 14 Sveorax
i-_p Origical from an undeseribed species from Panamd,
‘e 15, Neraielle consimilis Tonn, Ruedrawn  [rom
Tonooir {1933),  Fra. 16, LPrevchoda  fhalvenoides Linm.
Redrawn from del Resario (1036 Philip. J. S¢i, 58 1)
PL 1, The, 6). Fue. 17, Merwing loncesioia Koine, Cirig-
mal from specimen in U. 8. N, M. Fui 18, Svesrar
sileces Hal. Bpermathecas.  Original, drawn in pthenni
from a specimen from England,
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and no reports of their presence, or of biting
habits, have been verified for any other Peychodi-
dae.)  The antenmae have the sepments gener
ally long and slender, usually cylindrical, and
with the first flagellar segment markedly longer
than the sueceeding ones in Brachomyia, Nemo-
palpus, Hertigia, Warileva, Phiebotomus, Hora-
tella, Sweorasx and at least some specics of T ricko-
sy, The fossil genera Fatonisea, Eopliecbolomus
and Liplowema I am unable Lo check: Phlebolo-
meielle has long antennal sepments.  The remain-
ing genera tend 1o have the flagellur sepments
pyriform or flask shaped, and the segments
relatively considerably shorter.

The structures of the male genitalia, so exten-
sively used in specifie differentiation, alsa show
features of importance in delimiting higher cate-
gories,  The genitalia of all Psychodidae, excepl
Syeerar and  possibly  Heraicllp, are rotated
through 150° after celosion, so that the more
pholagically wentral parts becoms dorsal in the
adult insecl,  Here again Bruchemyis appears to
have the simplest structures, consisting of a pair
ol morphologically ventral clagping organs arsing
from the ninth sternite and consisting of a fairly
gimple coxite and styles, a median intromittent
organ, a simple unmodified ninth tergite, and well
developed cercl.  In Nemopalpus the stvles tend
to become more complex in structure, while more
or less complex periphallic structures mav be
present.  In Hertigio, Warileva and Pifebolomaus
there are definite paramerss, the ntremittent
orgarl has become bifid with a tendencv to the
develapment of long tubular genital filaments and
a concomitanl movement of the genital pump
[rom the ninth scgment forward into the abdom-
inal cavity. The mnth tergite now bears lateral
lobes varving from short thumb-like processes Lo
very long slender structures, occasionally with
madified setae at their tips. These lobes, how-
ever, are never truly jointed at the hase. Tn
Syeoray the coxite and sivies are much as in
Herligia, parameres are prosent. ot least in some
species, but the intromittent Organ appéars Lo
be simple in some species, or with long genital
filaments in others, though these appear to he
of diferent structure than those of Plleboionns,
The ninth tergite lacks lobes and cerei are present
in some species (Tonneir 1929), while others ap-
pear to have cercopods  (Satchell 19500, In
Trickomyia the genltalin are much mwodified and
Lhe homologies difficult to male sul from availahble
deseriptions and the little material available 10
me. The coxite and style are well developed in
some specics, apparently reduced in others,  The
aedeagus may be simple or complex and sur-
rounded by one or more pairs of paramere-like
structures, while the cerci and ninth tergite seern
to be involved in the formation of various finger
like lobes, though true cercopods do not seem
lo oecur. Horaiella geems to have genitalia of
the same basie pattern ag Syeorar, though in two
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species small lobes have developed on the ninth
tergite.  Not enough is known of the genitalia of
the fossil genera for conclusions to be drawn,
though the lgures of Phlcbofomiclia scom to in-
dicate genitalia of the gencral type of Phlebotonus
{Faurehild 1931).  The genitalia of the remaining
genera appear to be characterized by a preat
development of the lateral Iobes of the ninth
tergite inlo true jointed claspers, the cercopods.
Since cerci appear to be shsent, it is also possible
that the cercopods are modifications of these
structures rather than of labes of the ninth ter-
gite.  The coxites and stvles are present, penerally
of rather simple structure, sometlimes almost vesti-
ial,  The aedeagus is wsually heavily solerotized,
often complex in structure, not infrequently
agynmetrical,

The external female genitalia are quite uniform
and simple in Herigia, Wardleva, Phiebatomus,
Syeorax and Horgiella, consisting of a pair of
generally short and Oattened lobes on the ainth
sternite and of fleshy, somewhat flattened, small
cercl. There s some variation in shape, but
never a modification into a sclerotized ovipositor.
In Bruchemvia the lobes of the ninth sternite are
long and fingerlike and the sternite is completely
divided, while in Nemoepalpas the labes are finger-
ke on the end of an undivided plate, or form
part of whal may be some sort of ovipositor (N
dampfionns), In Trickomvia the lohes of the
sternite arc absent, replaced by z single rideed
plate, and the corei are lerge, flatlened and paddle-
like., In the remainder of the senera, the ainth
sternite scems to form the ventral plece of 2 true
ovipositor, Lhe cerci being more ar less modified
to form the lateral plates, These structures do
not seem Lo have been deseribed in suifielent
detail for comment in any of the fossil forms.

The internal genitalia congist of varieus sclero-
lized pieces whose homologics do not scem to
have been worked out. The spermathecac are
imporiant in the classification of Phighefames, but
have not been mueh studied in the other groups.
They are paired hollow structures of varied
shape in Phisbotemus, Warileva, Hertigia, Sveorax
and Frickomyia, cperung separately or through a
common duet into the vagina,  Jung (1954} ap-
parenlly did not see the true gpermathecae in
Syearax, and since there appear Lo be no pub-
lished fgures of these structures, one is included
here, drawn [rom a specimen of 5. sélover cleared
in phenol.  (Fia, 18}, In the species of Nema-
padpas and Brachomyia in which they have been
seen, they are large single sac-like structures
often lined within with setae and opening hy a
single slender duet,  The spermathecae of FPey-
chada according to Sawchell (1953) are heavily
scleratized organs of quite different structure.
The larvac of the various genern are known to me
only from the literature, and there are many
gaps to be filled here.  That of Brackemvia ar-
geating Alex. hag recently heen deseribed by
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Satchell (1955) who finds it very like the larva of
Pllebotomus. Both are generalized terrestrial
formg,  The larvae of Sveorax and Toreielio have
developed a ventral sucker as an adaptation to
life in water [alls, a modification which, with
others, may Lend o abscure their relalionships.
Tonneir (1933) feels that the larva of Horedella is
closer 1o Swyeerax than to other Psychodidae.
The larvac of Prychode sre also modified for
aquatic or semi-aquatic life, but in other direc-
Liang, while Maruing seems Lo show modifications
parallel to those of Hoeraielle in vesponse to hfe
in running water.  Trichesvia larvae are special-
ized wood borers. Batchell ({e] stales that
larvae of Phyekodidoe can be divided into two
sectiong, those with a tubular respiratory siphon,
and those without a siphon. He places Sycorax,
Trichomyia, Plibotomus and Brachomyioc in the
latter group, to which should probably be added
Horaiella, Psvehoda and allied genera by in-
ference are placed in the first group.

In view of the considerations discusaed above,
[ belicve the Phlebotominas are more closely
related to the Bruchomyiinae than to the Tricho-
myiinae or Peychodinae and that the two groups
are best combined into a single sublamily, where
they will stand as tribes. I give below a partial
key Lo the subfamilies and tribes, carried to
renera in the esse of the Trichomyiinae and to
subgcnera in the Phlebotominae.  The classifica-
tion here suggested and the probable relation-
ships of the groups are shown schematically in
the accompanving text figure (Fic. 1) and in
the key., An armangement involving the treat-
ing of Sveorse, Heraielle and Bruchomyis and
Nemopalpus as sublamilics, as has been done by
gome recent students  (Alexander 1954, Jung
1954), seems to me unncoessary.  Carried to
its logical conclusion, it would necessitate the
creatinn of an additional subfamily Jor Fopkle-
Botosas and probably also for Merwdae and some
other sberrant forms now included 0 the Psvcho-
dinac, This would result in scven or eight

and would, 1t seems io me, obscure rather than
clarify the relationships within the family. Ewven
Enderlein (1937), noted as he was {or the erection
of new caterories, recognized but five subfamilics
in the Psychodidae, The tribal category s
available for those who feel thal the nomen-
clatiare shonld refloet relationships in more detail
than the present arrangement.

The lossil gencra discussed above have been
amitted [rom the key, as they are as wel too im-
perfectly known,  Eatarisco and Diplonema seem
to belong clearly in the Trichemyiinae and closer
to Trickemyia than to Sycoraxt  Phiebotomiclla 1

*Afler the prepacation of this stody was cempleted,
Die, 3. Satchell (o G000 informed me that he beligves
Mptaneme Locw 1o be inseparsble from Trickomyia
Haliday fr Curtiz, and will place it in synonymy inoa
forthooming paper.
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believe is hest placed in the Phlebotominae,
while FEophlehotomus spparently represents a
condition somewhat between the Trichomyiinae,
especially Syeorax, and the Phlebotominac. s
venation differs [rom Seeoraxr in retaining R
and R, as separate veins, though they are short,
and in having My and M stalked, as in Horaiella
and Diploneme. 1t differs from Warileya in the
Phleboiominae by the shorler By and Es, in having
W oand M, stalked, zod in the retention of an
appreciable cubitis.  The genus Leprio Enderlein,
fonnded for o recent species from Costa Rica,
has alse been cmitied, as the description is wholly
inadequate.  Eubonetio Vargas and Diaz Najera
[ believe is a synonym of Leprig, differing {rom
the latter only in the presence of a short sub-

Sysdrax
Haraiella

Trighamyia Eotonisea

biplonema

Filebotemus

Warileya Hartigia
TRICHOMYIINAE
Eophlebat ormus
PSYGHODINAE

Memopalpus
Eutannairia
Bruchamyla
PHLEEQTOMINAE

FROTOODIFTERA

Pawl fignee 1. Schematic representation of the phivlegeny
and relationships of the Phlehotominae amd Tricho-
v e,

costal veln, which mav well have been overloolked
by Enderlein.  The distinetness of both these forms
fromn Trichomyia s doubtful, and final decision
must awail more complets information.  Ter-
mitadipteren olmgren 1005, is also omitled, as 1
have not seen the deseription. It is placed by
Tonnoir (1929} in the Trichomyiinaeg with a
query.  Finally it mavy be noted that aof the
recent genera the following are also known as
foeails, mostly from the Baltic Amber ar Burmese
Copal, Nemopolpus, Plicheiomus,  Trichomyia,
Sycorar, Pericoma and FPsychoda,

KEEY TO SUDBFAMILIES, TRIBES, GENERA AND

SUBGENERA
1. Eadius with & branches. ... ... S T A
— Radius with € branches, 1y and E; fused mto a
single vern { Prickamyiinoe) .. ... 4
2. PPalpd with 5 sepments {Phfebofemanee] . oo 3

Palpi with but 4, rarely 3, visible segments. oL

s e e e e s e i Beychodinae)

3. Mandibles present and functional; bloodsucking,
Spermelhecns paired, intromittent organ bifid
and with lateral lobes on ninth tergite. [ Fhie-
bolomind) . . ... .o ...

Frletotomiaila
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10.

Mendibles abzent or rudinme ntary, not Hoodsucking,
Spermatheca single, 111J4r“1||:T="1T, oegan ol bilid
and oo lzterzl lobes an ninch L{,rg:L:_ -.'_Bu.lg.ry.l-
MYRRE). .. ..., sty o

Cubitus short, hardly |-!'>I"F'|3!I' l;lum m-cu. Mlan-
dibles present. ; AEsan B

Cubitus long, several times ag long as toeen.
Mandibles absent, ..., . ........Trichomyia..

Mo r-m eroes vein. My and My stalked, forking far
from base of wing, R: 4, i::u':lr'_--_‘h'ng [t Lhe
sector proximal to Ry, .. .. Horaiellz

I-m1 CTERES Ve present, I'-I, anel ?-rL, not stalked,

[orking at level of me-cn, R_ [ 2nd R, fl:lT|{II1P'
diztal to emission of K, . . Bycorax

Antenmze of 16 sepments, ‘L' i1 Lm short, srcnpmﬂ'r

not over twice length of nr-ou cross vein, .,
o R .. Nemopalpus
Antenn: lE" of more than 16 :thmvn 5. Wein Cugy
long, over one third length of M, T ppae

Antennae of ahout 30 gepments. Ascolds in the
form of pelrate disks,  Coxite with o subapical

tuft of modified setae. ..., ... Bruchomyin
Antennae of 113 sepmments.  Aseolds slender and
forked.  Coxite without a tuft of setae. Butonnodiria

Fadivs dichotomounsly branched, at lepst R, not
forking [rom B, proximszl to Ky Lateral lobes

of mnth lecgite very short, shocter than cered

Cibarinm without teeth,  Palpal formula [-4-

S=3—2 . -Hertigia
Redins R:. :L]'-mm arising

[.l]'[h] atel E}rant_"heri
proximal fo ng Lateral labes alwavs longer
than cerei. Palpsl farmuda never as above. .
Wing broad snd rounded, B avising elose to R, so
that gamma is very short. Coxite short and
rounded, sharter than style.  No pleurz| setae,
Cibariam without teeth. ... .. .. . Warileya
Wing uzually long and  slender, “often potned,
Gamma never 5o short. ("n:u'tr always cansider-
ably longer than wide and at least as lang as
style.  Plearal selae present ar gheent,  Cibariom
with or without teeth Phlebotomus . ... ... 10
Pastspiracular pleural setac absent, except in P
sguamifdanriy which has short broad  scales
Fifth palpal sepment always the ]c:quu:',l,, 1
World species. .. r 11
Long, miarrow or |lF"l late setae p;{,_rm, onou qm.
harder of anepisternum and lower border of
mesmu[u*‘*etm aLn Frogquently with ‘Iw’f' [!l'l|"l<l]
segiment the longest,  Now Waorld 5 _1z
Cibarium without teeth, or the teeth rudimentary
ar few, not forming a comblike row.  Abdom-
mal hairs erect, ool recumbent or o osealadiloe,
Male genitalin and female spermathecase diversi-
fied, the latter wsually annelate. Usually with
[ourth ]m]p.Ll aej,n' ent the shortest, ...
E SBuhgenus Phlebotomus)
Cibarivm with well develar 1-5:1 teeth, usually numer-
ous and senerally fnrmn‘g a cormb-like row.,  Ab
dominal hairs all or laegely cecumbent and scc':ﬂ.e-
like, Male penilalia  guite uniform,  famale
sperirathecae gererally srmooth, or at lenst rarely
armulate,  Usually with sveond palpal segment
the shortest. ... ... (Subgenus Sergentomyia)
Third palpal segment the longest, foetth the
shoriest, very rarely the third and fifth segments
aubequal,  Coxite without a baszl tuft of seme.
Sivle with & 10 5 major spines, not set on long
tubercles.  Parsmeres simple or very complex.
Cibarium with 4 or more horizental tecth, no-
merous erect feeth, a strong chitinouws arch and &
well marked pigment patch,  Phamyx umermed,
Spermathecne annulate, the rings often imbri.
cated and the terminal kel laree 2nd conspicy-
aus. Abdomingl setae often in parl seale-like and
recumbent. . i (Subgenus Psychodopygus)
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— Fifth palpal segement the longest, or if subegual
Lo Lhe third, then the coxites Bear a bass] tuft of
setac or the styles ave deeply bifid or the sper-
methecae quiteotherwise, ... ..., .. ..

i Third anrd fifth palpal segments subequal ar the
fith longest, Coxite withont hassl tuft,  Style
with faur spines, deeply bBifid.  Pamsmerss with
modified  setae.  Spermatheene  with  heasdly
sclerotized associaied structures.

{5 Jhp&“ma v munamvn)

—  Fifth [JLLl] al .‘,L" nent s_|1c'r'='|'1,' clearly the longest,
it subergual e third, the coxites Bedr a Dasal tuft
of zelee or the parameres ace modified; steles
various, hut never bifid,  Parameres simple,
armied or modified dnovarious waos '%[merl"n-
theoae varions, bat never with sclemotized zasoci-
ated structures, | o iBubrenus ]]Iumptc-mj-rla

The further classification of the insects now
placed in Pldebotomes in the broad sense iz beset
with difficulties of two kinds, nomenclatorial and
morpholegical. On the purely nomenclatorial
side the name Pllebofomus is now firmly estab-
lished in the medical as well as entomological
literature as the name for the bloodsucling
pevehadid sandflies,  Any attempt Lo rename or
separate off a considerable part of these insects
would lead to much canfusion, and. in my apinion,
would be unjustifiable on  practical grounds.
From the merphologieal and taxonomic stand-
point, however, the tvpe of the genus Plieboiomus,
P, papatasi Seop., 1s & rather aherrant form, and
ware the sandflics of no economic intercst, most
of the other specics would long apo have heen
placed in separate gencra.  The case of the genus
Awoppheles among mosquitoss s in many wavs
parallel, Here a very considerable number of
names were proposed for sesregates believed to
be of generic rank, bul throvgh the genius of
Edwards (1932) the resulting confusion was
clarified and a workable and satisfactory svstem
of classification devised which preserved the coo-
nomically important name dnedleles for the ma-
laria carrying f*'mquitl::ﬂs

A attempl has been made helow to subdivide
Phiebotomus into subgeners, groups and series.
I the case of the Old World spec 1(*‘5 the svslem
devised by Theodor (1948) has been maditied to
OVErnome certain {Tlflt‘lﬂlﬂﬂ and L;:] .jr]'t:f it inte
line with the svstem proposed here for the New
Waorld species. In the case of the New World
species, the arrangement suggested below will he
subject to considerable revision as the species
become better Jnown,  The fact that consider-
ably less than half the deseribed specics are
known in both sexes has greatly hampered the
devising of a workable arrangement.

Genus Phiehalamus

Subpenns Pllsbofomus i
Group Papuiesi [= Phliehotonng 5. 3. of Theodor)
Series Mufor {— Symbilebotomus. Larrousiusg,
Adlerin:g and Huphlebotomus of
Thendar]
Series Serpenii {= Paropilebolomns  and
Shiebotomy of Thendor;
Ansteo phlebatons af Thendar)
- Spelagophlebetemus of Theodoe)

A

Crronp Freviflic (=
Ciroup Gipas ©
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Bubgenus Sergenian
Group Miswtus (= Sergentomyia ros. of Theadea)
Crromye Hosgpitid f_ Simtentus of T hemlt:-r'
Group Mirebitis (= Spelacomyia of Theodor)
Subgenus Peychedepypes (= Shewnanyneyi D]...r
Shannon s ying Pratl.]
Croup Panemensis {= Shavnonosying Fehld, &
Hertig 1051)
Cironp Tetermiedins
Subgenus Viswnam
Subrenng S piomaa
Group Sramdtl (= e plomiin suet.)
Feries Hrunpi
SGeries Fevalfor
Group Vesberfilizuiz
Group Trizcanthas (= Pressatio Mang.)
Series Trivcanthis
Beries Flscheri (= Pinfomypia C, 1] ;
Group Awdfophoeras (= Domfemyie Addis]
Ciroup Coyennensis
Croup Shanuoni
Group Crucialis
bLl‘lE‘&- Craugiotios
Vaprucarim
Miganer
Series Halbers
Series Costrai (= Cotramyie Mang.)
Series Afroclevalus
Series Builvi
5:: ries Longipalpis (= Lufzowyia Franca)
Berics fnfrospineens (= Epondeomyine Mang ]
Series Custonkeirgd
Saries Sereadolinmi
Croup Longis pinss
Crroup A fphabaiics

It may be useful to give a key to the groups of
both Old and New World Phlebotomus, and one
is here appended. HKeys to the series must
await the appearance of very considerably more
information, especially in n_,g-ﬂrd. to the New
World species. I‘n]]mnng the kev, however, will
be found some discussion of the qﬂriv propaosed
for the New World specics, and a list of the de-
seribed species placed in subgenera, groups and
series.

KEYS T GROUPS OF PHLEBGTOMIUS
Subgenus Phlebotomus
1. Slvle long and exlindrical with [ve spines, these of
which are terminal.  Parameres irifid, the dorsal
arm long and setose.  Lateral lobes with shot
spines ul Lip.  Spermathecas :zu:‘nuintlez. Pharmwx
without spines.............0. o Grouy papatasi
— Style with 3 to § spines, oever mors than two of

which zre terminzl.  Lateral lobes unarmed.
Pharnyx usually armed with geale-like or spine
= 1 4

2. Btyle with four or five spines, when with [ive, Lm_l
are termingl,  Spermathecze with duets and body
clearly differentiated, usuzlly anonlate and with a
digerete terminal knob.  Pharoyx armed  with
laree or zgmall spines, .., ... - Group major

— Bty le wilk mm ar five snin v:q anly one of which 1z

terminal. Bper malhesse wrinlled or smooth, the
terminal knob poorly defined or absent, ... ... 3

3. Stvle with throe spines.  Genila] flaments short and
heavsy, little longer than the very lavge pump.
Spermathecas wich i irregularly wrinkled or smaath
ovoid body and -Ie:‘urlr" ducts, the ter enrinal knoh
stoall and sunl in oo pii. Cibamnom with lour o
more srmall but discrets horizantal teeth,  Phar: TR
dersely armed with short and long h e spines

Gy bre‘.flﬂlls
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— Stwle with five spines, leag and cylindrical,  Genital
filaments several times as loog as the cather
slender pump, and with a pair of parsgenital scle-
rotized rod-lke structire on each side of the pomype
Spermarhacoe membranoes, not anoulate, con-
gisting of a pair of broad short tubes (J'.:L[""iTlﬁ' {renn
a wide comimen duct and tapt"rm.’ Jrru,u_.L lv ter a
slender apex bearing o small teft ‘af hairs. Ciba-
m withont teeth,  Pharnys with o few seale-
Bler teebh oo oo o0l e ETOUp gigas

Subgenuz Sergentomyia
. Abdominal hzirs normally all recombent. Sperma-
thecas tubular ar ovold geoerslly smooth, less
aften wrinkled or with rows of spines, the terminzl
kool sunk in g pit or within & terminzl funnel-
shaped structure, . ..., ... ... Group minetus
Aldonninal hairg not all recumbent,  Spermathecae
apmulate, or if otherwise, lacking a terminal knob, . 2
2. Bivle with four major spines, at least two of which
are terminal,  Spermathecne gensrally annulate,
sometimes  rrepulasly so and with o discrete
ternunzl knob not sunk i a L‘.lit,. Aedeapus sclero-
timed e - Group hospitii
— Stvle w L-.h W0 A jaT ':_|:l'.:'|L'1 omie of which is terminal
f}pm mathesne laree membranons sse-lite stouct-
Tures withait Lerminal knob. Coxite with a tuft
of long setae on inner aspect of base.  Genitsl
filurments short and heavy, their mpices with
laleral process.  Aedeagus ‘membranous. . .
f‘r-:mpmlrahllis

Subgenus Psychodopygus
1. Fifth palpal sepment very short, never more than
twice 25 lomp 28 fourth and generally less than 2¢
af long as third.  Cibariam wilh four Lo eight
narizontal teeth znd wsually wumerous eoeet teeth
some of which are markedly enlarped.  Abdomen
uzually with recumbent seale-like sctae. Sperma-
thecae with deeply imbricated acneh and wi
their dugts partly or wholly  characteristicalty
wrinkled or pleated, Pasmameres simple or complex
e .2 aToup pENAaTEnsis
Fifth 1 LI vl ‘,n:-gmel 1 langer, maham'ﬁ““v sithagual
to third, Cibarium alws s with more than four
tecth, Fenerally over ten, and with numerous erecl
teeth and st rong plpment patel. Abdonen with-
aut scaleddike setae.  Spermathecze annulate, the

anouli oot imbricate, ducts smooth or weakly
wrinkled, Spyle with four spines, DAramerss
LTl e O e e s oo Giroup intermedius

Subgenus Bromptomyia
1. Style of male penitaliz with lve spines, Lwo of which
are terminal.  Coxite with a tult or patch of ane
10 heavy setae on mner aspect of base.  Parameres
:-,in]plo o7 tarely armed.  Ciharium with several
rows of wenl horigontal teeth (series Brampi) or a
single row of [our or more horizontal teeth (series
Vewatar),  Spermathecae annualste, with 11‘11<Jl1f i
stb- -,Tlﬂl:nc:-hs:r terminal snnulug and s more or less
well developed terminsl kneb, or rarcly smooth
e e e e Group brumpt
— Sivle of mazle renttaliz with four or [ewer spanes, or
if with fve spines, only ooe s terminal aod the
coxite locks a basal toft .. ... ..

l'IT"'\- 0T I""III]l.'l'.:'IBC". ‘r&L"I,E'.
less epines, ... . it
ml zetne.  Stvle sometimes with

2. Coxite with 2 hasal teft of
Stvle with four or
E:cm'Ll.' '.'r:L}‘D-qL b

en

B 1J.=:| ntm.d COTILITIOND fl e L*:_L..L.]v '."'.Hc ar 1(1 TIL u:m-
hranous.  Strle with three o four spines and a
subtermingl deta . ... G—mnp triscanthus
—  Individual ducts of spermathecae short or lons,
not zelerotized,  Style asabowve. ... oL,
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1. Spemathecac membronous, smooth or finely wrin-
kled, often with large bladder-like subterminal ex-
pansion or small globalar exerescences,  Dyels
usnzlly short, jeiming inoa wide common duct.
Htyle with thres or four spines, the bas:l ones
often reduced to slender setae,  Cibrarium with
four slendsr horizenlsl teeth, | Group vespertifionis

— Spermathecae smomh, wrinkled or anunlate, gener-
ally small, withoult bladderdike or globular e
crescenees, the ducts usvally long znd slender,
opening separately or with a short slender commoen
duct.  Stvle with four spines, rarely with Lwo
prired  tenninally, wvsually with o sublerminal
setn. Cibariom with 412 teeth,  Pharyox racely
armed with zpioes and tranverse flx.l.,'\::L,b 7
; (:muu cruciatus

slender {.H.L]I or small spings

st oon tubercles.  Style with four :-.;:1|1.3-. twin af
which are terminal and withoul subtermingl seta,

Clirarivm with 5 to over Lthirty fine teeth farmi 1 @

i Pha:‘}-‘::x armed with ¢

comi, ; - __Ciroup CRYBNNENSiT.
— Pharynx wnarmed. ::-‘ ¢ never with terminal spines
paired. Cibarimm with teeth net farmin oo comh. 6

fi. Ascolds with & long or shert poslerior prolongation,
Strle with fouur spines, gencrally without subter-
minal seta,  Spermatbecae wsnally smaoth, saos-
age shaped o1 globose, less often wrinkled or tubu-
lar, racely annulate, the ducts smaoth and slender,
uswally with & shart 1o long commoen duect, Parz-
meres simple or with modited setze or rarely bifid
............................ Crroup shannoni

— Agcoids  simple,  without  posterior  pralongation.
Style with three to five spines, penerally with =
subtermina! setz,  Spermathecae with wide mem.
]!ll'i’l.!‘l(]ll?i ducts ar m.l‘.n.rwjm: modificed

=1

1J.h_.l] SpIne 1l|M_ lu h.w;, nF segmcnl,_ TG
Lifiel e trifid.  Spermathecse pear shaped, fnely
wrinklerd, with short smooth individual ducts gnd
wide membrznous commen duct . Group longispinus
Stvle with three, five or six s[nm.a with or without a
subtermital S0, L oo s
B, Sryle with three or five spines n.nql esually a sub-
Lermminal ez, Paramerss with lang dorzal artica-
lated setiforous arm.  Spermathecae morulzte, the
slender terminal knob embedded between the seg-
ments;  ducts membranous,  slender or wide
Cibarian with Lwea Lo six brosd, often hlade-iike
horizonial fecth amnd usually one ar more rows of
fine lzterzl teeth. Tves tnos ally amall.
v Group a.nt].wphurus
r:_:mmﬂ one of which s
simple.  Sperimathecae an-
slender duers, | ¥
...... 'Lr:l{t-tu .'Ilpha!:uetuﬁu*.—.

— Siyle with five, rarely
terminal. Paramers
nuiate with smooth

I regard to the lurther subdivision of the O1d
Waorld spectes, [ do not leel qualified to comment
i detatl. I have, howewver, at the suggestion of
Dr. Parrol, included two series in the MWajor
group, Lhose with fve spines on the male sivle
forming the scries Wajer, those with four spines
torming the serieg Serpeaty,  Further subddivisions
of the minsfus and hespitfi groups of Sergentomyia
may be lound uwselul, but the working oul of a
suiltable arrangement had best be left to these
more familiar with Old World species,

S0 far as the New World species are concerned,
some further cotnments may be made.  The sub-
genus Poychodopypes includes species with a short
fifth palpal segment. Tt scems Lo be quite well
set off from other New World Phlebotomus on
the basis of the characters in the key, bul there
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are a few species placed in other subgenera which
may have a sing]u character in common with
FPavehodopygrs, such as o quite short fifth palpal
segment, similar styvle, or similar spermathecae,
while not having the combination of characters
shown by Pevekoadepvgns.  The two groups into
which the subgenus has been divided are for the
most parl clear cut, but £, fewdd Antunes appears
to form a connecting link, if the sexes have been
properly associated.  In this species the male
clearly belongs lo the dafermedins group, while
the female has spermathecae typical of the
poemnaseisis proup. We Included 101 Shamson-
emytaa (Pairchild & Hertig, 1950), since the name
iz based on the female. The subgenus as a
whole 15 distribuled widely [rom southern Mexico
to Northern Argentina, though the Amazon valley
appears to be near the center of distribution.
Many of the species are known Lo bite man and
the larger domestic animals, and the subgenus
prabably contains more man-biting species than
any other in the New Warld, including several
possible or probable vectors of human leishmani-
agis. The panamensis group includes those
species placed in Shonnowormeyine by us 1 1950,
though Psychodopypues i3 the prior name and
should have been used.  The duersmeding group
includes the lollowing species as well as several
undeseribed  forms: odermedinsy Ltz & Neliva,
whitmani Antunes & Coutinho, anduzei Fozo-
boom, apicalis Floch & Abonnenc, trapidei Fair-
child & Iertig, wlephiletor Fairchild & Hertig, all
known in both sexes; Favizesdellofns Mangabeira,
elopgains Floch & Abonnenc, known in Lhe male
sex only, and mechicomensis Tloch & Ahannene,
kenown anly in the female,

The subgenuz Fiessemyvie includes a small
Lrnup of species previously known only as males.
We have recently come Lo the conclusion that
certain females described by Floch and Abonnene,
and of which we have material also from Panams,
in reality belong with these males, The char-
acters of both sexes are so distinetive that it has
seemned best to maintain the group as o separate
subgrenus.  The specics appear Lo be ancommaon
and the known range iz from the Amazon basin
to Panumi.  The included species are as follows:
inberculatus Mang.,  furcatus Mang., fariasi
Damascens, Causeyv & Arouls, known from males
only, arboreadis T & AL and an unnamed species
of Floch and Abonnenc koown from fomales
cnlyv.  The material frem Panamid consists of a
considerzble series of both sexes, the males close
to furcatus, the females close to arborealis, so
Lhat we suspect that ardorealiz may be Lhe female
of farcalns.

[ have included the remainder, and largest
partion, of the New World Phlebotomur in the
subgenus Bramplomyte, as 1 have been unable
to find non-gsexual charaeters or marked and
correlated sexual characters which can be used
to clearly separate them. Some of the groups,
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¢.2., the cavenuensis group and the anthophorus
group, - might possibly be belter as subgenera,
but the most marked characiers of the former,
the armed pharynx and comb-like cibarial teeth,
are found in other apparently vnrelated specios,
while the unusual structure of the spermathecac
and cibarium of the anthophores group is also ap-
proached by other forms. Several rather bizaree
species, now known only il one s, may prove
to warrant the erection of further subgenera when
they become more completely known.

Because of the lack of associated femeales of
many specics, and of information on ascolds and
certain other structures, I have had 1o rely
unduly on male characlers in dividing  the
Brumpiomyiay into groups. 1 fecl 1his to be a
serious defect, [or, with same cxceptions, the

female structures have proven generally more
stable.  Among these male characiers, the mum-

ber and relative pesitions of the spines on the
stvle seem to offer the best clues to relationszhip,

The sivle with five spines, of which iwo are
paired on the distal end, scems o be the fyvpe
from which most of the others appear to have
been derived. The first step in this proccss
wourld scom to be the reduction of one of the
terminal spines 1o a small seta, sud ks eventual
dizgappearance.  Whers there are bul four spines
and two of these are termninal, as in the covennensis
group, there is no subterminal seta. In the
alphabeiicus group, which 1z probably not homa-
geneons, Lhe sublterminal seta has been lost in all
but one  (undescribed) species, and the five-
spined condition appensrs to be due to the por-
maneni acomsition of 4 Superiunerany spine,
alphaheticus 1teell showing Lhiz lendency by often
hawving six spines on one of both sivles.

The bras gt gronp ncludes those spectes pliced
in Bramplomyie by Mangabeira and Galindo
(1944) plus their “vexator group.” The basis
{or combining these somewhat divergent species
is Lhe presence of five spines on the stvle, a bagal
tuft on coxite and wsually anonulale spermathecac.
The quite homogeneous briom gl serics 15 separable
fram the vexader scrics on the elongate stvles,
severil rows of horizontal teeth in the cibarium
and by the larvae having but two cawdal setac
in all stages,  This combination of charseters, if
asubsequently  proven to haold  throughoul  the
gories, may warrant ralsing to group or possibly
subgeneric level, The vexaior sorics is less homo-
poneous, consisting of species with the male
style five-spined and with a terminal pair,though
the style is not as elongate as in the braspii series,
A basal tuft s commonly present on the coxile,
reduced to o few lax setse n some species or
rarely absent.  The cibarium hes a single row of
horizgantal teeth, sometimes displaced  laterally
and occasionally with a comb of fecth as in the
cayensensis group,  The spermathecae are usu-

ally slender with relatively long and slender
ducts, moztly with few to many znouli on the
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basal portion of the spermathecal body, rarely
the spermathecac quite smocth, but all with a
terminal knob. The larva of only wepuchii
seemis to be koown: it has four caudal brisiles
exeepl in the first nstar, P baltistingd ertig s
placed in this series provisionally. Tt differs from
the others in having Lhe paramercs armed,
though apreeing in other characters, including
annulate spermathecac. The drampli sorics oo-
curs from Mexico 1o Parapuay, the species being
locally abundant, especially in animal burrows.
There scem 1o be no records of their biting man
or large animals.  The vexafor series ranges from
Eastern United States and California south into
Southern Bragil, with a preponderance of species
in Mexico,  Two species, peraensiz and an unde-
seribed specics will Bite man, sevalor feeds an
reptiles and moguchdii on mice, while information
15 lacking on the others, though they probably
bite man rarely if at all,

The vespertifionis group includes species with
four or fewer, generally three spines on the
stvle, nearly alwavs a sublerminal seia and a
basal tufl of selac on coxite. The lateral lobes
i most speci ies are considerably to greatly in-
flated.  The cibarmn wsually has four horzon
iceth and some vertical leeth, often also fairly
prominent laterzl teeth and usually a strong
chitinous arch. The spermathecac have a shoro
broad membranous common duct and usually
ghort individual ducts.  The body of the sperma-
theea is wvariously modified, evlindricsl, pear-
shaped or often with o Lu'gr. lateral bladder-lile
cxpansion, sometimes  fincly  annualate basally.
The group 1s mainly Ceniral American, with
two species o French Guiana and twao in the
West [ndies.  None have been taken nling man,
but one probably feeds on bats and others may
i s,

The group friscantius includes species placed
i Pressatia by Mangabeira {1842 po 131) and
Pifomevin by Costn Lima (1932) po 44). The
givle hears three or four sjpines and & sublerminal

il

seti and the coxile has a basal tuft of setac. The
cibarinm usually hears four harizontal teeth. The
spermathecae are subhovlindrical or oval, thin

walled, often with the terminal knob broad and
Nattencd, and with the mndividual ducts almast
alwravs heavily selerotized and smooth. The com-
mon duct 15 wide and membranous,  The series
friacanifes has three gpines on the sivle and Lhe
hind femora without modified selae, while the
serics Gselert has four spines on the style and the
hind femora armed with a row of short heavy
spines,  Pilosus D0 & C. and chassigneri 7. & AL
are placed here provisionallv on the strocture of
male sivle. They lzck a basal tult on coxite,
and the spermathecae of chossigunetd are simpler,
the individual ducts bat weakly sclerotized and
the comnmeon duet practically absent. The group
ns g whole ranges from Panama to southern
Brazil, with the center of distribution apparently
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in Lhe Amazon region. Two species, hoth in Lthe
Jiseheri series, bite man avidly in Southern Brazil,
Jischeri and pessoai.  The former is the most im-
poriant domestic species in Sao Paulo and has
been experimentally  infected with Ledshmania
brasifiensiz, while pessoat 15 also commeon and has
been found naturally infected with Leishamanic in
Braml. Nothing appears to have been recorded
as Lo the host preferences of the other species.

The group enthophorus, for which Addis (1044]
proposed the subgenus Dampiomyia, s in many
wavs quite aberrant, and might with considerable
justice be velained as a full subgenus, Twao
species have been described and we have material
of lour or five additional species.  The male geni-
talia have generully three spines on the sivle, in
ane case five. There i3 no basal tult on the
coxite, bul the paramere bears a long dorsal
setoge arm, apparently with o peendo-artioulation
at its base, The cibarium has twa or more
horizontal teeth, but these appeasr to be partially
[used into & plate-like structure, and there are
ugually one or more rows of lateral teeth. The
spermathecae hawve rather short broad mem-
branopus ducts, while the spermathecal hodics are
varipusly modified, wsually morula-like, the
terminal knob buried in the mass of bubble-like
gxpansions.  The eves in both sexes are unusually
smail and the wings quite narrow. P aounthe-
fhoray Addis, the only species on which informa-
tion is available, feeds on rabbite but refuses man
in the lahoratory,  All the species zo far scon
have been taken in Panama or northwards.  The
two groups of vespertilionis and antha phorus seem
lo be somewhat related, showing a lendency
towards reduction of the number of spines on the
stvle 1o three or two, and general similarity in the
spermathecne.

The group covennensis 1s also quite well marked,
showing a stvle with four spines, two of which are
paired at the apex, no subterminal seta and no
basal tuft on the coxite. The spermathecns are
similar in all, with a rounded head, annulate bady
and relatively slender ducts. The cibadum is
quite characteristic, bearing a comb of from 5 1o
30 finc horizontal teeth and lacking a complete
chitinized arch.  All the speciss besr spines on
the pharnyx also.  The group comes the closest
of any New World Phlebotomus to the subgenus
Sergentomvia of the Old Werld, butl the presence
of pleural setae and structure of the spermathecas
indicate thal the resemblance s probably coin-
cideatal. The cibarial comb and armed pharvex
are exceptional in the New World, but not unique,
as P ochigpanensis of the wexefor group has hoth,
while F. trintdadensis of the same group also has
armed pharnyx. It is possible that the
cayvennensis group was derived from a formn like
chia pamensis having Bve spines an the stvle, The
eronp s lmited o the Cartbhean area, from the
Giuianas to Mexico and the West Indian Islands.
Although direct ohservations seem to be lacking,
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the occurrence of freshly engorged members of
this group in localities where mammals are prae-
tically absent and birds rare, suggests that they
may feed on lizard bload.

The shannens group contzing species with four
spines an the stvle, one of which s terminal and
without & subterminal sela or basal tuft on
coxite. The paramerss arve [requently armed.
The cibarium usually bears four horizontal teeth,
though up to 12 may be present, and there are
cenerally numerous small erect tecth and olten o
fewr fine lateral teeth.  The pharynx is unarmoed,
the chitinized arch usually present though often
poorly developed.  The spermathecae are vari-
able, tubular, cylindrical, owoid or globose,
generally  smooth, sometimes wrinkled, rarely
anmulate, bul alwayvs with slender ducts. Both
sexes have the ascoids with a posterior prolonga-
tron, which may be very long, extending bevoned
the base of the segment, or a short rounded spur.
Several series are perhaps definable here, but
grouping on any one character brings together
gpecies heterogeneous for ether characters, Thus
species with spermathecae like shasnuond may have
short or long prolongations on the ascoids or
armed or unarmed parameres, while species with
globoge spermathecas like aragaei may  have
guite dissimilar males.  Similar males, such as
rimeides and borrettol have females with quile
different spermathecae.  Sinee hardly a thicd of
the species are known in both sexes, it seems hest
to postpone the further division of the group.
P shanweni has & very wide range, from Southern
U, S do Paraguay.,  There have been a fow reports
of shawnoni biting man i the U, 8. and Brazil,
and it appears 1o do so regularly in Campeche,
Mexico (Biagi 1953) but although an abundant
species in Panama, wo have never taken it biting
man nor in animal baited mosquite traps here.
There is no information on hosts of other species.

The group longispinus containg species with
four spincs on the stvle, one of which is terminal
and one on the bazal third of the seonment. A
subterminal seta is present and generally a row
of very long hairs on the ventral aspect of the
coxite, but there is no basal tuft.  The parameres
are divided into two or three branches and the
acdeagus may also be modified,  The cibarium
has four short horzontal teeth, a few wealk lateral
and vertical teeth and a chitinous arch, The
spermathecae have pear shaped finely annulate
or wrinkled bodies, large terminal knobs, and
smnooth duets which are usually short and slender,
but may have the common duct enlarged
and membranous. The fourth stage larva has
four caundal setae. The group has a limited dis-
tribution, from the Amazon Vallev to Panams,
and maost of the species have been taken from
animal burrows. They are not reported as biting
man.

The eraciains group containg a large assemblage
rather diverse species, some of which will

L
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probably be segregated into separate groups with
mcreasing knowledge.  The males have & stvle
with four spines, with or without a subterminal
seta and a basal tuft or group of setae on cosile.
The parameres are simple or varously modified,
aned the lateral lobes may be armed with terminal
spanes. The fomales of only a small proportion
of the specics arc known, and show considersble
diversitv of cibarial and spermathecal strocture,
though a single row of horizontal teeth 8 almost
alwavs present in the cibarium and the spermathe-
cag almeost always have relatively slender ducts
and simple bodies, cther smooth, wrinkled or
annulate, Both sexes have wsuallvy simple as-
colds, oceasionally with a short posterior pro-
lox 1;{3110 i ']“]‘c -:'] i\ﬁsiﬂd into series 1z based

] he series cruciatus has the parameres sinple,
na subterminal seta on style and the spermathe-
cae penerally annuiaste. [o ranges from Texas
to Parngusy and at least vhree species bite man
readily,

The series verrncaruss is similar o the cruciotus
serics, but the stvle has the subterminal sete and
the spermathecas are usually finely  wrinbkled.
The series seems to be limited to Novthwestern
South Amertea and Central America, from Vene-
zuela and Peru to Cr‘h-,.'i. Rica. Al least throo
gpecies bite man avidly, and one is the veotor of
hartonellosis in Peru.

The scrics wdgonet consists of but a few species.
The sivle has a subterminal seta, and the para-
meres are simple, except in edwordss, which iz
placed hers on style and spermathecac.  Four
species have the spermathecae globose, two have
them sausage-shaped, in both cases amooth and
with [airly long smooth ducts. The range is
from Argeniina o French Guiana.  One species,
corteleszi, hasg been taleen biting chickens, while
migoner bites man ag well as many domestic
animals and has been found infected with Leish-
wmaniz in nature in Brazil, P delpased is included
lere, though the cibarinim ig aberrant.

The serics wolderd consisls of species with a
subterminal seta, the stvle rather long  and
slender and the coxite with o pateh of lax hairs in
Lhe middle as well as the basal tuft,  The pre-
sumed female of one species has smooth sub-
canical spermathecae with a long terminal kool
of another, the spermathecac arce like those of
the frigconthus group and the sexes may be
wrongly associated.

The scries eastred has stvles smidlar o the
walkeri series, but the parameres have one or
two strong setae avising from a tubercle on the
dorsobasal aspect.  Mangabeira (1942 p, 185)
erected the subgenus Castromoyte for these gpecics,
Females are unkoown as vel,

The series afrocleveius consists of but three
species.  The stvle has a subterminal seta, the
pharynx is armed with spines and streng trans-
verse ridges and the spermathecac are smooth,
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avold or pear shaped,  Adrodlevatus ranges from
Trinidad 1o Panama and in the West [ndies it
aceurs on Guadeloupe and on 5t Croix in the
Virgin Islands.  The other two species are from
Venezuela and may be the sexes of & single species.

The serles ewrgensis conlaing species without
the subterminal scla and with simple parameres.
Several specics have median seiac or spines on
Lie coxite in addition o fthe bagal tuft. No
females are known.  The series iz probally not
homageneous.  The range 1z from French Guiana
to Sotthern Brazl, with the bulle of the species

Amazonian.  Nothing is known of the food
habits.

The lemgipalpis scrics includes the specics for
which the subgeneric name  Lafzomoydia was
created.  The st}-".-:?g have a subterminal seta and
the parameres are armed with heavy  dorsal
spines.  The basal tult on the coxite is alse formed

of hewvy spines.  The spermathecae are cyvlindri-
cal and wrinkled. P, wexillerius F. & H. has
more e commimon with fesgipalpds, though the
spermathecae are quite suntlar to eraciafus,
Longipaipis ranges from Mexico to Argentina and
bites man veadily.  The other species are known
from Panama, Brazil and Uruguay,

Series badlyi includes bul three species, two as
vet undeseribed.  The spines of the sivle are so
crowded at the tip that two have become paired
termminally, althouph the subterminal seta 35 ro-
tained.  The coxites have median setae as well as
the basal tuft, while the parameres are simple and
unuswally broad and Jat.  The cibarium has fowr
hortzontal teeth and the spermathecas are excend-
ingly small, sausage shaped and practically with-
cut ducts. One specics each from the Amazon,
Peru and Panama.

The 7'?@"?‘::14 piaoses series (subgenus Keandromyia
Mang.) has a subterminal setn and the para-
meres are deeply divided inte two branc hes, and
in one case the upper braonch s again forked and
the aedeagus modilied.  Seme species alse have
the lateral lobes with terminal spines. The
lemale of bul one species has been described,; i
has an annulate spermathecas and four spines in
Lhe cibarium.  Trench Guiana to Minas Geraes,
Brazil covers the range and nothing is known of
the feeding habits,

The series castanbeiral Giflers fram the fufraspi-
neosus series in lacking the aubicrminal scla on
the stvle and in having the upper branch of the
parameres bearing usually & dense tuft of heavy
setae where the upper branch would arise. The
twao known females have annulate spermathecas
with slender duets, similar to those of sriermedins
and allies, and with cibaria with more than [our
horizontal teeth.  One species oceurs in Panarma,
the remainder in French Guiana and the Amazon
basin. "\Imhillp__’ is known of host relationships,

The serics servedofimad differs from the 'z.'ai.{:ﬂn
scrics in lacking a subterminal seta on the style.
Females are unlnown and the species are lenown
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o me only from the descriptions, which contain
no omention of the asecdds, and in which the
presence of a small sublerminal seta may have
been overlooked. Al are from the %m’mm brasin.
The group alphabeticss coniaing species with
[rve or more spines on the stvle, but without paired
spines terminally and without a basal tuft on
coxite,  The female of only alflabelicns is knowan
it has a curious spermathecae of [our large an-
i, the fivst and last larger than the intermedinge
opnes. The cibarium and ascoids have not been
described. The group is probably highly artificial.
Thers remaing a single species described in
both sexes which I am unable to place, P. sor-
destinsss Mang,  The gewmitalin agree more or
less with the shesvend group, as do the sperma-
thecae, bist the ascoids are siimple and the cibarium
as in drimidedensiz, with strong lateral teeth.
Lnplaced species l{.'own in the male only are as
{ollows, cergueeirad 1D, & O, has a stvle like b i
but lacks a basal tuft <l|'|lil has the paramcros

forked and lateral lobes srmed with heavy
clubbed  terminal  spines.  Resgefianas Ortiz,
with a four spined stvle and subtlerminal sets, the

hasal spine reduced and seta-like and ne bassl
tuft, would go easily into the vespertilionis group
had it & basal tuft on coxite, or perhans Lhe
shanmoni group, were the ascoids net simple.  The
four species minasensis Mang., micrapygus Mang.,
guadrispinoses T & A and veneswelensis 17 & A,
share small size, four spined stvles withouwt suhb-
terminal seta, lack of bazal tuft on coxite and
simple parameres. They have so few outstand-
ing characteristics that I have fouad il impossible
to place them In any group in the absence of the
termales.

P obursiformis T & A, folciformis T &
pescet Hertlg and oppidonas Dampf., are known
in the femnale only,  The first two are aberrang
forms with peculiar spermathecas unplaceable
without knowlvdm« of the males,  Pesced may be-
long either in the dresmpl group or the erociedns
gremp, \x}nlc_ o fidanns probably belongs near
verator i the bewsepdd group,

Finally there are several species whose de-
seripliong are so meomplele that thev cannot be
placed,  Five of those are females, P osorned
Rist. & Dao Van Ty, imperatrix Alex.. singularis
Co-le, fonsecad C-le and caversicalus C-L. Some
of these mav be the same as hetter deseribed
species.  Maracavensis Nufiez Tovar, deserihed
from a male, is unrecognizable.  Restrans Sum-
mers, deseribod from bouh sexes, 15 also probably
unrecognizable. I have scen the types ol restrous,
which arc uneleared and bralen, 147 3 2 mounted
on & single slide and the soxes probably uot cone
specific. The male lacks wings and (fth palpal
sepments. The stvle has four spines butl no sub-
terminal setn and a large loose {fuft of heawvy
setae on base of coxite. The females do not
show spermathecac or eibarium, and the single
specimen with complete palpi shows the G0th seg-
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ment short, about one-half length of the third
The male probably belongs in the cracielns
grongn and seems closest to gurgensis Mang, or
actavionns Vargas (= gfitwds Mang), but re-
meunting and carcful comparizon will e neccssary
[or certainty.  The female is probably a Prvche-
dopyrns, but without clearing and  remounting
cannot be certainly determined.

The NMNew World species are listed  helow,
placed 1n the subgenera, groups and series in
which I beheve they helong on present evidence.
Huhgrg:uu—: Hrvefeodoprgns

Lrroup panamensis
wrerzonensts Root, erfbers Pons | avrezar B, & O
bisdinerus Fo & 1., correroe Barr., chogast C-L,
cofus-baleonrs F. & Chass., complexns Mang,
divist Reont, geadoedanes Mar 1g,, pryanensis FLo& AL,
Rirsutis NMang., fNowdi Anc. serigaensis O-L.,
eoatd Mang., sgremdveniris LN wnisetosns Mang,

Crroup snfer o
andwzel Bozel, affcalis L & AL rauchensis L&
AL, elengaduy P8 A, Moeiscutediabes Ma [ L ‘rr-
medins Lo & N, wmchicowensis Fo & A svlvirolus
P& A trageder B8 TT., whitmari Ant, & Cout.,
wephiletor . & 11,

Subgenus Famwanio
arfarandis Foode AL Seriesi D0, Ol
Mang., febercedolns Mang.

& AL Tercalus
Subygenus Frie plom v
Cironags besa i
Series Sl
awarall B & O

aveftare UL, brumpte Larr..

coerdosol B, 8 O combad Mang., pelinder B8 H .,
guimargiye B & C.. bemotes T8 M |'~':~'.?,if¢.r|'..iru'
Fods, moanpabeairar B8 O nifendoreni -1 ,.Jc:l..'f.

candhis Barr., ginfol O-Tl spincsipes M &
travassoss Mang,, (rgododes Lurz,

=T

fomed Hlert., chinponeusis Dampi., devand Var-
& Najera, longd penwnis Barr,, napushid Shann,,
onwaldet Mang., peresi Mang., perwensis Shann.,
frasic V. & ML quingueler Dhar, sickardi Gl
rorafnensis ¥, & AL stewert? Maong, & Gal., deind
dadensis Mewst,, weafor Cocp,, eindfoafer Dampl,
arbani Bare,

T

Grrony: vesferlilfionis
Bellrand V. & M., chrigtophel T & T, daleoni T, &
H., orentes PUET., pineatis F, & A, sewdensis L &
Al vesiciferus T & H., ves pestiffonds & H,

Ciromp drfgeonifins
Series frfaoan e
combpost Bodr., chassigneti . & AL, ehoti I, & AL,
dvspeneins F, & H., egealorialis Mang,, pifasas 13
o UL, tripcandiius Mang ., fregpinosuy Mang.

Sarias fschard
danascensi Mang., Ssekers Pinto, feseeai Coal., &
Bare., spiworus F.& A

Group arihe tlores

watlo phorvay Addis; dedges Varpas & Nojera,
CITOL S PaRieiis
cavennensis o8 A, olewido phoras L& HL, enbersis
B 2 f-!'i-'l‘J,l‘.n"?’.'rU. Fr. & 7T, hurdisoni V. & N,

nrru\ e M
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Grroup shaunant
afanrenct T & Ch,, eragond O, Lo,
bragilienses O, L., compbells 10 8 O, corpenferi I,
H., contiwkei Mang., dendropheiny Mang,
dgitaimm 1), & AL, dreishacki 1. & O, heckenroihs
Fo& A, sty Fo& A damed B. & O Hehwi P &
o, Tubstanns C-Lo, oliveriod B & O, prucra.ﬂs;ﬂ &
C. ;}rs!re.uf.e- B. |5L 'i"., frenci ealatus .
runetides P& T1., shawaont Thar, sowso rr.-a.!rm Ex,
e O, deromas TJ:=.|1'|]~.'.'., wmadabatus & H., solcangn-
iz F, & H.

barreftor Mang,,

Ciroap crnedalny
Series crnciabng
nntinest ot

durhalicus Ha
wignticodas 1.,

oo B, 8 O eraeinine Uorg,,
U, fewietitis B % AL posresi Nilz.,

DETIES TEFFHCRTI
codembionne Risc. & Van Ty,
coriem Towns.

evnst M7T,, verrse

SOTIUS HIpUuED

coriglessii Brothes, del-posed V. & N
L. sipenesl Franea, posoe T8 A,
& Coutinho, edwards: Mang.,

o fervared O &
saffest Galvao

Series walberd

aurensis Mang,, ferdspinosns B & O brackiprpns
Mang., corvalior 1, & O evandros C-Lo, & Ant.,
Mogkd Alwnm, & Chass., meraioensis [ & .,
microps Mang., octorianns Varg., sevicens 'O & A
wbrguiiality Mang., walberi Newsr,

Sertes coslrod

castred B & O costadizees Mang., deanel T2, & (7,
tifvnammlar Mang.

Series afrecloiriis

atroctemains Koab, eeeflest Orue, sidligensin FO& AL
Series haitvl

baztyi 12, & C,

Deries fenpi paliis

cruzi Mang., goesnaared
Inngipalpis 1. & M.,
Beries trfras pinosus
Frachiphodfus Mang. dnfeaspoensas Mang,
Mang., monstrueesns P & A,

Cord,, Vag., & Coss,
sexiftareis F.& H.

lowki

Beries easlanfeiral

qoeiediferay L & H .. eostonferrar 1) & CL
Co&E D dwdnds I & AL loperi D, & O,
& I,

Series servidoling

merret o8 D, servafelimar [0 8 O
Code AL wailfeond D & O

, dunba g
mefler O,

owidfvamse 1),

Crranp fangis pins
dozvpodegeion Coslro, fowgds pions Mangr., dricho-
Preetg 1P, & AL, trfremadns Fos Howerpder O & T

Group al phabeiions
altimbeticus . Fons,,

Shaon. & Del Ponte.

breviductns Barr,,  sordelii

SUMMARY

Ui the basiz of the wing venation of fossil
goners angd wing venation and other structures of
recent genera, 1118 concluded that the Peyvehedidae
are best divided inte three subfamilics, the
Paychodinae, Trichomyiinge and Phlebotominac,
The Psvehodinae are not [urther considered here,
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The Trichomyiinae studied consist of three re-
cent and iwo fossil genera, Trickemvia, Horaiella
and  Swcoraw, and IMplownema and  Eatonisca,
Thiz subfamily is connected with the Phlebato-
minae by the fossil genus Eopllebotomus, Kevs
for the separation of the recent gencra, and
figures of wing venation of all genera are given,

The Phlebotominae ave divided into two triles,
the more primitive Bruchomyiing, consisting of
three recent genera, Brachomyia, Nemopalpus
and Fwtonrneirig, and the Phlehotomint, consiat-
ing of three recent and two {ossi] genera, Hertigia,
Warileyas and Phlshelomas, and ffr:-pah’wumwrrrs
and Fllebolemiella. Kevs 1o recent gencra and
figures of wing venation of all genera are given,

The genus Plleboioms iz considered further in
gome detail. It is propesed to divide the genus
inte five subgenera, two for Old World specics,
Philehatomus and Serpeiomyioz and three for Neow
World specics, Pevchodopyeus, Vienunamyia and
Bramplomyia. The suheonera are tentatively
further divided into groups, and keyvs to both
subgenera and groups are given,  Further di-
sigton of some of the larger groups inte serics is
suggested, particularly in the case of some of the
MNew World groups. It s emphasized that the
divisions, especially into groups and series, are
highly tentative and will need much revision as
further information hecomes available, A ligt
of the New World species, placed in subpgenera,
groups and series is given, together with a dis-
cugssion of the charseters of the various sub-
divizions,
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