NOTES ON THE PHLEBOTOMUS OF PANAMA XIIL

THE VEXATOR GROTUP,

WITH DESCRIPTIONS OF NEW SPECIES FROM PANAMA
AND CALIFORNIA!

oo B

Gorgas Memorial Laboralor,

The species hare considered were placed in Lhe
subgonus  Brumplomyia, group brampil,  Serics
vexator by Puirchild (1955), Of this series, we
have selected for digscussion only those species
whose males bear a definite tuft of setac on the
inner basc of the coxite. This character is
proving to be somewhat arlificial, at least in thig
serice, as selection of the species on this basis
brings together forms that in other respects
appear to be more closely rc-*.]r».‘-,crc'z Lo specics lack-
ing the b‘lﬂal tuft. Thus ih darins Wargas
and Diaz Najera the male lacks a l} wgal tuft, while
the female has spermathecae and cibarium similar
to P chiapanensis Dampf, 1t is possible in this
cnse, however, that the male and female are not
properly associated and that the latter in reality
belongs o the cavemsensis group, The greal
diversity in wing venation and spermathecal
structure also suggests that future study may
show that the present grouping based on male
charneters is rather artificial, We retain it here
lurgely as a matter of convenience,

The geographic distribution of the species
treated here is of some interest.  All but two of
the species occcur on the western sides of the
continenls or in Central America, [rom California
to Peru, the exceptions being sexafor Cor. in
gastern North Ameriea and guinguefer Dyvar in
southcastern South America.  No less than fowr
species are Nearctie, three others Mexican and
five Andean, with three species in Central America
including Panama, No species are known from
the Amazon basin or the north coast of Seuth
America.

The host preferences of several of the species
are known. £ peruensis Shannon, pescei Hertig,
and samguinarius 1. sp. bite man with avidity,
the first two at least entering houses to do so in
Perw., 2. harfmanni no sp. has also been talen
Liting in the forest in Panama on a few occasions,
P, peruensis also appears to bite dogs (Hertig
1942, p. 47y, and we have recently taken £,
sanguingrins in fair numbers biting a horse,
although our records show 1L as only occasionally
taken in horse-baited mosquite traps, probably
because the latter have seldom been used in ils
favored habitats, P aopeehdi Shann, appears 1o
bite only small rodents, mainly Phyllotis, and will
foed on nothing elze in the loboratory (Hertig
1942, p. 401  P. serater has been Laken several
tirnes feeding on snakes in nature (Shannon 1913)
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and Hertig (unpublished) has successfully reared
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the species in the lzboratory using snaloee, turtle,
alligator and lizard as the source of blesd meals,
Nothing positive is known concerning the leeding
habits of 1the other species, though the azsociation
of P ostewardi Mang, and Galinde with the
burrows of the Califorma ground squirrel sug-
pests this redent as a host. Galindo (persomaul
communication) informs us that he has seen
engorged spocimens of stewarf! collected in a
ficld mouse nest in Kern Co,, Calif. by T, H. G.
é‘kikn;n which would tend to confirm the rodent

feeding habats of Lhis specics.

The ecarly stages of none of the species have

been  deseribed i detail, though Testig has
reared  persensis, weguchil, vexgior, and morc
recently, samrgnimariss. [rom eggs from wild

caught females.  All the larvae appear to have
four czudal setac in the fourth instar.

P battistindt Hertig, placed in thiz scries
provisionally by Patrchild {L935) 15 omitied, as
the male has armed parameres and highly modified
sotae in the basal tuft of the coxite and s unlikely
to be confused with any of the species treated
here,

KEY T FEMALES

I Cibarium with & comb of ahout 25 slender teeth,
Pharynx armed with icregular spines. ... ... £

Ciharium with 4 or tarely 6 moee or less triangular
teeth,  Pharynx unarmed or minutely ,pu‘uloﬁe o

2 Commaon duct of spermathecac zboutl one-gixth as
long oz individual ducts, :—:'.L"ndtr ...... californicus

Comman dizel about one-third as long as individasl
ducts, rather Broad ; ; cchiapanensis

2. Cibarium with 4 L,J.gc teeth znd 2 smaller ones

between  the lateral large teeth. Wing long

and nareaow, beta over four-ffths alpha.  Sper-

rnathecae Labular, with a small oblate head and
*-..Il_ wler terminal knoly . vexator
Cibarinm with but 4 ]1or1mr1,’|l teeth, ... ... .. 4

4, Betz of wing venation very zhort. 1E%~ thar -:‘IIIE

third alpha. Wing = dways relatively  broad,
less then .5 times as lon BT T R R i)
Beta longer, over one-half '1[1:4“51 Wing penerally

NALTOWEr, -
b, Fourth palpal -:,ﬂpfmer-L ~=.hnrf It'-u:. thm L‘.'.l:J Lm'rd*:_
length -;}f[ third, fifth Enlr:’sl :c-tn*mt clearly Loss
than half length of third, ; o
Fourth palpal segment 1-::11;rr" at least three-
fouribs length of third; fifth segment at lesst
Ewice ag-long ag Third <o v v sini s s A i L
f.  Spermathecse small, deeply anoulate, the ter
minal kool prominent; ducts very slender ., .
Jhartmanni
Eperm:-.t."'ueﬂnn larpe, wesldy and »]mllm'-'h AT
late, the terminal knob sct in a cup-like -;ll.Jrrm--
sion,  Duets cthicker. Sﬂngjuma.nua
Sparmathecas wich di stinet hLTrlJH'.I]'lL]’ cal hesd
and tapering finelv annulate body,  Chitinows
arch broad snd diffuse with a medisn antecior
O e il e s i PECUETELS
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Spermathecae slender, almeost tubular, the Trenely
nob anpulate, 1rr5~gu1ﬂl' vowrinkled,  Chitinous
arch absent or barely visinle . e . pESCE]

Spermathecas with o well- marked .mrﬂu.]:hﬂncﬁl
head and carret-shaped annulate body, the
terminal |<I10|‘| ’l.-gf_‘. Cibariam without chi 1|"'|nu~,
arch . stewart:

Ener 4

Sper nm hc- -:I."‘ ~"n.-.+ll carrol shaped,

Tarly annulate with poody differentisted head. 10

Spermathecae Labular, with a well marked oblate
of gpherieal boad o L. A Ao S 1

Eyes unusually  small. “’m nArPOW, over 8.0
Limes as long as greatest 1.»1(11,';1; FAmma ard
beta subegual to alpha, delta short, approaching
ero.  Spermiathecas with unusually long and
slender termingl knab, f L OEOTILOI

Eyes of average size.  Wing bl.‘lilgll:]{l' barely over
3 times mx long as beowd; gamma amed bets
together about equallicg alpha, Delta longer,
about one-fourth alpba.  Spermathecae with
small clubsshaped kaob . ... o 00, noguchii

Aner m’n]mn ae and ducls over ¥ times as long as
stern of genital fock, Lhe bodies of spermathecss
maore slender Lthan ducts, finely annisdate: no
comnmon duct. . oppidanus

Bpermathecae ar wl ducts much khmmr less Lhan
4 tmes length of stem of wenttal fark

Spermathecal ducts hroad, the bml} of '\-;|:||."]'-
mathecae smaoth and not differentizted from
the ducts. Spermathecae and ducts sbout 3.5
Limes as long as stem of genital fork . . vindicator

Dmiets more slender, the tubular, finely and frintly
annulate spermathecal bodies more slender than
ducts,  Spermathecae and ducts hardly  twics
tengih of stem aof genitz] fork. | vexator cccidentis

rather ir L'egu-

KEY TO MALES
Wing fairly broad, less than 3.5 times as long as
b“md wetation with bela very short, Jess than
ane-thired alpha. 2

Wing broad o n.u'm-.-., venztion -.J.11,h heta over
ame-balfl alpha. ... .. .. s o

Basal tuft on coxile of & or fen.ef rather weak and
L ] e e 4

Bassl tuft on eoxite of 111.;m more than 5 setne.
Madian spine of style muc hoelosic to apex than
to bassl spinez,  Alpha sboul 4 timees beta ... 3

faramerss very slender with relztively few and
short zetae on terminal kalf only, the hasal half
narrewed,  Lateral lobes straipht, clearly longer
than coxites,  Basal toft of abowt 200 broad
Glade-like apimes. o oL . . perzensis

Tarameres slouler, nol narrowed 41, ‘,M.‘,l_ thetr
whole dossal surtaee beset with onger and more
narmerous setae.  Lateral lobes curved, subegua)
or bt slightly longer than coxites.  Basal tuoft
of fewer and more slender setac. ... ... pescei

Sperm pump small and slender, the gpenital fila-
ments from 3.8 ta 5 L]]Tl'_b 25 long as pump,
their tips drawn cul oo fne points. Aedeagus
slender, acute, . ........_.......... hartmanni

Sperm  pam larger sl heavier, the gomital
filaments from 2.1 1o 3.7 Limes a5 long as pumy,
tips Dlunt and benl.  Aedespos stour, blunt.

saﬂgumanus

Bazal spines on s Lwh‘ 1|rp:zl.n’|.. :|1~e| ted at markedly
different levels. Basal tuft on coxite of 5 ar
[ewer setae. Wing narrew, abautl 4 times a3
lomp as prestest width | ) S REr T |

Bassl spines on style 1;<-m¢u. mserted at or close
to same level, ., ..., : R

T ] s

Genital filiments over B Limes as 1(111-T as Lal.l,g Al
pump, the latter with deep s villon."  Dara-
mere:  slandar,  upoorved,  slich tly  clubbed,
hearing satoe only on :l]}lL al ll-mil -oppidanusg

Genital flaments less than 5 tirmes Ian;,ﬂm of pamge,

11,

Ll

fig. 2, tip of genital filatnent; fig. #, gl?l‘l
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the iatter with shallow ‘pavillon.”  Paramerces
shorter, nob uprurved, hearing dorzal setae
nearly thronghowut their Ien;:'th S
Genita]l filzments at lesst 4.5 times as 1‘—‘nl-. as
pump.  Style long and cylindrical, all but the
biasz] spine inserted well distal of middle of stvle
o R i o O L FER A T vaxator
Crenitzl filaments fess than 4 Limes as long as
pump. Style shorter and stouter, the next 1o
basal spine inserted close Lo middle of stvie, | .
e ......vexator occidentis
Basal tuft on coxite of less than 5 setae,  Tips of
penital flaments hooked.  Wing narrow, delta
shorl, less than one-ffth alpha; beta long, sub-
ol U TG R ] T (R 0 Dt e stewartl
Basal tuft of more num emuf; L R S
Third antennal segment long, considerably exceed-
ing head height from vertex to base of clvpens.
Third antennal segment shorter, hul:t_'qu al or less
than head height . 11
Wing narrow, at lcu.‘:L i 'Ll["IL'-._ s IrJ"m 1; w:de
alpha mweh lezs Lhan bwice bets, delta short,
less than one-fflh alpha.  Ewes small,  Basal
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tult of short stout setae. Parameres slender,
shghtly  clubbed; lateral lobes clr_vu‘l:, longer
than coxites . ..nopuchii

Wing brosder, less H'n:m ‘5.5 times ag ]0‘[‘-; as wide,
alpha more thar twice beta, deltz zbout one-
fourth slphe,  Eyes of average size. Dasal tuaft
of very numerouz long slender setac. Para
meres stouter, the apex less clubibed, somewhat
ot -.'1-1}-‘-" -‘-;II.‘{].‘!-: lateral lobes clearly shorrer

than eoxites, . . I . 0E0Tnol
Lateral lobes |4..'nn<r ani '1[J(IIF'. ed re.au-.- lorager

than coxiles. Dasal tuft of about # slender

setae set on oa small sclerotized plate. Para-

meres fattenad and widened belore the zeote
apex znd with a large setulose lobe dorsally at
b ; vlndu::ator
Lateral lobes "T'dbl:‘-(]_l..:'l.:' ‘v shorter. than ‘coxits,
Farameres and basal tall otherwise. ..., ., .,
Basal tuft of about & dowen very long and heavy
ﬂpme like setae sel in several transverse rows.
aramerss slmuﬂar, upourved, nearfy os long as
roxites. e T pmte ) guingieefer
Basal tuft of shorter and "TII.J-Q'| "nom, slender setae.
Parameres much shorter, ., ... i
Basal tuft of about o dozen stilf setae "Ir:h-elv set
an a small eminence: inmer aspeet of remainder
of coxite with but & lew rather long zetae.
Faramerss rather evenly L'tpereri T ab aciie
APEX. . o . .californicus
Basal tuft of abont o dozen lax setae in ;m indelinite
transverse palch, hardly distinguizshable from
the numerous setae clothing inner aspect of
whale coxile. Parameres less acutely pointed
Wing broader, less than 4 times a5 long 2s broard
.. ..thiapanensis
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EXPLANATION OF PLATE 1

fig. 1, i ¢u<.-:~1‘.ﬂlm.

pumnp, all

Fros, 1=, #, senguinarive 0. sp.

slide 4262; fig. 4, female cibarium, slide deH fl-l-f 4, male
wing, slide 3146; fig. §, spermathecae, deawn i phenal
from a ‘-]}{"C]]T(II from Cuebhrada BnuLd, (,mm Prowv.,

Panama, subsequently disearded; G 7, female palpi and

basal ﬂnt-euna] segments, slide 3943, Tres. 80, F
aare-m.r.-er.rr Drvar: fig, 8, male genitalia, Type no, 41508,
U. 5 N M. fig. 9, male wing, slide 2582 det. as P,
rickardi C. L. by Mas gabeira. Fros. [0-11, P.oeeater Con.;
style and genital pump, slides 1562 and 1562 Fros.
12-13, &, vevator occideniis n. subsp: seyle and genital

P, style from & specimen collac :e-:l 1>1,' Manpabeira
and Galindo, pump from slide 3167,
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Fhlebotomus californicus n, sp.
Figs, 20-23.

This species 13 very similar to P, cliapanensis
Dampd  from  Mexico and Central  America,
differing only in the [ollowing respects:  Male
with basal tuft beiter defined, of about a dozen
still setae set on a small eminence, the inner
aspect of remainder of coxite with but a fow
rather long setae (fg. 20). Genilal filaments
three times length of pump (fig. 23). Paired
basal spines of style stouter, at middle of style,
the single median spine hallway between them
and apex.  Female with cibarium as in chiapanen-
#i5, but spermathecae with common duct more
slender and much shorter.

Holotype male, slide 3163, Fort Yuma, Imperial
Co., Calif,, 28 October 1945, light trap, EB.
Coleman coll.  Allotype [emale, slide 3170, Same
data as holotype. Paratype male, slide 3166,
Same data as holotvpe.

In addition, we have a female, slide 3169,
Ulkiah, Mendocine Ca., Calif., 20 July 194%,
W, W. Wirth coll. which may be this species, but
since the head is missing and the spermathecae
collapsed, certainty is impossihle,

Phlebotomus chiapanensis Dampi
1047, Medicina, Mexice, 2703300 3-7, figs. 1-6 (9

Chiape de Corzo, Chiapas, Mexico). Fairchild and

Hertayg, 1048, Aon. BEol. Soc. Amer., 4104): 467, PL 2,

Bps. 1-6 [, 9 Panema and Costa Rica), Varpas

and Diaz MNafera, 1952, Rev. Tnwvest. Clin., Mexico,

(11 M (Guerrern, Mexica).

This species has been adequately fipured and
deseribed by Dampt (1947 and ourselves (1948).
We have material from about a dozen localities
on the Pacifie coast of Panama, from Barranca,
Costa Rica and from La Libertad, El Salvador,
14 June 1933, Ti has been taken in crevices in
masonry mest freguently, cccasionally in tree
bultresses and animal burrows, and in light
traps, butl is not very abundant. Specimens are
at hand from nearly every month of the vear,

Phlebotomus hartmanni n. sp
Figs, 14-19, 25.

Male. Wing length 1.8 to 2.1 mm., venation
ag Ppured,  Mesonotum, pleura and abdomen
lightly infuscated, Abdominal setae ercct. Post-
spiracular setae 10, lower mesanepisternals 5, the
latter slender, not ligulate, Proboscis a lictle
less than head height, the cves large.  Palpi with
segments I1 and 11T subequal, TV less than twao-
thirds of either, V longer than any preceding
segment but shorler than any  two., Third
antennal segment long, extending to end of thind
palpal segpment and beyend tip of proboscis on
miact head. Newstead's scales scattered aver
middle half of ventral surface of third palpal
sepment.  Ascoids slender, simple, much shorter
than their respective segments, present on all but
the terminal segment of antenna. Wing as

Annels Entowmological Sociely of America
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figured.  Cibarium slender, without teeth and
with but a [aint indication of chitinous arch.
Pharvnx slender, unarmed.  Genitalia as fipured,
the filaments slender, about 2 times length of
pumyp, their apices simple, very slender,

Female, Wing length 1.79 to 2.2 mm., vena-
tion as in male. Color and vestiture as in male.
Proboscis considerably exceeding head height,
eyes relatively smaller.  Palpi with segments 11
and 111 proportionally somewhat longer, IV
hardly one-half either, V equal or less than I1I1.
Third antesnal segment reaching to middle of
palp IIL, failing to reach end of proboscis on
intact head.  Newstead's zcales more numerous
than in male, on distal two-thirds of palp IIL
Ascoids longer than in male, nearly as long as
their respective segments, present on all but
terminal segment.  Wing as in male.  Cibariam
as fgured.  Pharvox broad and well-selerotized,
unarmed, s posterior end with numerous fine
ridges.  Spermathecae and genital fork as figured.
A few setae on sides of eighth tergite, setac on
dorsum of ninth tergite narrowly ligulate, anterior
lateral setac on seventh sternite reduced to short
acute spines.

Holotype male, slide 3997, Cerro Campana,
Panama Prov., Panama, 24 Apnl 1952, light
trap, F. Blunton coll. Allotype female, slide
2004, same data as holotype.  Paratypes, 11 &
3 9, same data ag holotype; 8 2, Cerro Campana,
Panama Prov,, Panama, Yellow Fever Sta, O
10 February 19531, Shannon trap at light, Hertig,
Galindo and Pairchild colls.; 2 ¢, Camp Pifia,
C.Z., 7and 9 May 1955, in mosquito light trap in
forest canopy, . Field coll.; 19, Ft. Sherman
Reservation, 5-8 ERoad, C. Z., 31 March 1955,
light trap, G. Field coll.; 1 2, Almirante, Bocas
del Toro Prov., Panama, 11 December 1951,
biting man at night, Mejia eoll; 1 9, Cerro Sta.
Rita, Colon Prov., Panama, 6 Mayv 1948, in
anmimal burrow, Fairchild coll. In addition to
the above slide-mounted material, we have the
following specimens preserved in alechol after
treatment with KOII. 1 &, Almirante, 3 June
1952, taken at night in Lree tops; 147, Cermo
Campanz, 16 August 1934, light trap; 4 & 2 ¢,
Cerro Campang, 18 August 1954, light trap: 3 ¢,
Cerro Campana, [9 September 1952, light trap.

EXPLANATION OF PLATE I

Fros. 14-10 and 25, & barfpeennd nospe fig, 14, male
genitaliz, slide 3997; fig, 15, female palpi, basal anlennal
segments and sevenlh anternal segment showing ascoids,
slide 2007; fig, 16, male wing, slide 3097; fig. 17, sper
mathecae, slide 2004, with single speciatheca enlarged
from slide 4000: fig. 18, tip of genital filament, slide 3405,
fig. 19, penilal purap, slide 3954; fig, 25, female cibarizm,
slide 2007. Fros, 2023, P, colifernicns noosp  fig, 20,
male geattalia, shide 3186; fg. 21, seventh antennal
segment showing aseoida, slide 3170; fig, 22, hecal anten-
nal segments and p."-.]g;'r‘., slide 3170; fig. 23, genital pump,
slide 3165, Frg, 24, 2, stewerts Manpzbeira and Galindo,
paratype, penital pump.
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| , Cerro Campana, 17 August 1954, light trap;
L ¢, Camp Pina, C. 2., 10 May 1955, light trap;
1 2, Camp PFina, 13 July 19535, lizht trap.

The collections from Cerro Campana were made
at elevations of 2000 feet or mare, in wet montane
forest, those from the other localities in heavy
wel Atlantic Coast forest.  The species is named
in honor of Sr. Ratibor Hartmann, our assistant,
whose skill in mounting #ilebolomns has greatly
facilitated our worle

Phlebotormus imperatrix Alexander
1944, Rev. Ent,, 1503 316-317, fg. 3 (2; Huzcapistana,

Tarmu, Dept, Junin, Peru). Dampf, 1047, Rev. Ent.

LR{3): 305316, fgs. 1-8 (Redescription of type),

We have seen no specimens referable Lo this
species.  Prom Dampl's careful redescriplion of
the unique tvpe, 11 13 evident that it 18 closely
related Lo permessis and pesced, and the male
would be expected to fall in the group under dis-
russion, It appears to differ [rom these Lwo
species chiefly in the proportions of the palpal
segments.  In imperatria the fourth palpal seg-
ment 18 less than half the length of either the
secord or third segments, while in peruensiz and
pesced it is always at least two-thirds their lengths
and wsually longer.  The {ilth palpal segment 1s
also both actually and relatively  shorter in
{mperairiz.  There are also some minor differences
in the internal head structures, whose validity is
difficult to assess on the basisof available material.
The type locality is considerably removed from
the lonown distribulion of ferwensis and pesced,
and at @ considerably lower elevation.  The
similarity of tmperafric to senguinaries 1. sp.
and ferfmanad 0. spe 8 even closer, and except
for the greater size of dmperalriz, we are unshble
Lo point out characters which will separate them.
Final placement of the species musi continue
to await further matenial,

Phlebotomus noguchii Shannon
Figs. 30, 34.

1920, Jour, Exp. Med., 41-]{6:!: 006 (June). 1920, Amee-
Jour, Hyg,, 10017 84-85, figs. 1, 3§, B-8 (o 7 Verrugas
Canvon, inae Va wlley, FPeru). Hertig, 1938, Amer.
Jour. Hyg., 28{3): 463163, figa, 2. 4, 6. 1945, Amer.
Tu:mr Flye., 37030 240, fig, 15, Barretto, 1947, Arqg.
Zool. Est. 5. Paula, 6040 214-213 {Full references).
Rozeboom, 1947, Proc. Ent. Soc. Wazhington, $0{7):
181, figs. 68,

We have little to add to previous desceriptions
of the species, except for giving a ligure of the
spermathecae (fig, 30) and gemital pump (fig, 54).
We hoave seen material only from Pere: Cafion
del Pato, Ancash, 21 July 1945, 2 o' Tornamesa

to Malucana, Rimac Vallev, Lima, Apnl 1951,
in caves, A, Herrercoll, 8 S, 5 ¢
Phlebotomus oppidanus Dampl
Figs, 26-29,
1044, Rev, Soo, Mexicanag Hist., Nab., 543-4): 247-248,
figs. 1-8, 14, (9 San [acinte, Mexico, DDF.5. Bar-

retto, 1047, Arg. Zool. Est. 5. Paulo, Sl 214,
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A series of 14 & 12 9 [from a single locality
enables us 1o describe and fgure the hitherto
unknown male of this species, which proves to be
similar 1o, but clearly distinet from sexalor.

Male. Wing length 1.7-2.0 mm.  Mesonotim
moderately L|'|f1.1=;v:‘.rm;*.ﬁ, plevra pale.  Abdominal
setae apparently erect.  Postspiracular setae 3
to 10, lower mesanepisternals 3 Lo 5, at least the
latter narrowly lgulate, Proboseis not equaling
head height.,  Palp with sepments [L [T and
IV subequal, V' long, equal to or greater than
any two preceding. Third antennal segment
long, at Jeast twice the fourth segment and
reaching middle of third palpal segment and
slightly bevond tip of proboscis on intact head.
Newstead's scales in a dense cluster on inner
aspect of third palpal sepment somewhat }}TIJ}.IT" Hi
to middle.  Ascolds slender, without posterior
prolongation, not reaching ends of Lheir respective
segments, present an all but terminal segment,
Wings as figured (Ag, 28), Cibarium slender,
without teeth and with a very faint chitinous
arch.  Pharynx slender, unarmed.  Genitaliz as
fipured {fig. 26}, the filaments over & times length
of pump (Gg. 29, their apices drawn outl into a
slender poind (g, 27)

Dieseription based on 14 " taken tn rock creve
ices and a small cave about | lom. east of Grota
de Garcia, 20 miles N. W, of Monterrev, Nuevo
Leon, Mexico, 9 and 1l September 1835, I1.
Trapido and P. Galinde colls,

Phlebotomus esornei Ristorcelli and Van Ty
14941, Ann. Parasit. Hum. Comp., 185: 260-263, Ggs. 4, 5

(% Valle de Capuli, Prov, Narifie, Colombia).  Roze-

oo, 1947, Proc, Ent. Soc. Washington, 49071177152,

figre. 1-5 [, % Taguerres, Colombia).

We have not seen this species, but from the
descriptions it appears to be related to P peru-
ensis, noguchii and guinguefer, from all of which
it can be separated in the male by the shape of
the parameres, and in the female by the elongate
knol an the apex of the spermathecae.

Phlebotomus peruensis Shannon
Figs. 32, 36, 37,

1920, Jour. Expl, Med., 480G): 990 (4, ©: Matucana,

Peruy (June). Shammeon, 1829, Amee, Jour, Hyg., 1001}

po-87, PL I, figs. 4, [0 PL II, figs. 3 G I:r_.. ¥
EXPLANATION OF PLATE L1l

Fios, 26-20, P, eppideass Dampl:  fg. 26, male

rerilalia, slide 48945 g, 37, 1ip of renital Olanent, slide
4297 e, I8, male wing, slide 4807 fg. 20, renital pamp,
shide 4884, Figs. 30, 34, P wopuckiz Shamon: g, 30,
aparmathecas, slide "IH-L fir. 34, grepatz] pump. zlide
3134, Figs. 31, 23, 35, 'H P. perce Hertig: fig, 31,
spermathecae, slide 1158; fig. 33, style, slide 1156G; fig.
35, genizal pump, unnumbered specimen from Hug |1mw:-
Peru; fig, 35, paramere, shide 1156, Tras. 32, -H“ '*’..-
pereensis Shannon:  fig, 32, style, slide 3135: iEi-
spermathecas, slides 3134 lefr, and 1089 right; ﬁg. a7,
paramere and base of coxite, compasite of slides 833 and
LHLH
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Matucans, Peru) {July). Hertig, 1843 Amer. Jour,
Hywge., 47 (3): 249-250, ag. 16 (9 ; description of head).
Darretta, 1947, Arg. Zool. Est, 5. Pauloe, 504); 217
{Full references).

There 12 little to add to previeus descriptions
of this species, except Lo give figures of the
spermathecae (fig, 306), the basal wll of coxite
(g, 37) and style (fig, 323, Aside [rom material
from wvarious localities in the Rimae Valley above
Lima, Peru, we have specimens from the following
localities, all in Perun: 2 5, Huancalle, Dept,
Cuzeo; 1 4, Cuzeo, 21 November 1947, in rocky
gully 8§ km, &. of city, M. and A, Hertig colls.;
1 &, Chancos, Dept. Ancash, 22 July 1945
ertig and A, Herrer colls.

Phlebotomus pescei Hertig
Figs. 81, 83, 35, 3%,

1945, Amer. [, Hyg., 37030 28249, figs, 10-14 {9
Haciends Pinces, Mincos Valley, Andahuavlas, Dept.
Apurimac, Peru),  Dampi, 1047, Kev, Ent., 1803
Me-307.  Barretto, 187, Arqg. Zool. Est 50 Paulg,
5(4): 218,

This species is exceadingly close to P, pernensis
Shann, We are unable to point out characters
other than the spermathecse and male genitalia
which will separate the two with certainty; the
characters of the cibarinm used by Hertlg heing
sormewhat variable.

Male, Wing length 2.5-3.0 mm.  Mesonotum
moderately infuscated, pleura paler.  Abdominal
getac apparcntly crect, Postspiracular setae about
&, lwer mesanepisternals 3. Proboscis consider-
ably excesding head height, Palpi with see-
ments 1T and T subequal, IV shorter, V subequal
ta II plus IIT. Third antennal segment long,
reaching on intact head to middle of palp [IT and
to cnd of proboscis, aboul Lwice as long as fourth
sepment.  Newstcad's scales scattered along mid-
dle third of third palpal sepment.  Ascoids not
visible on available material. Wing as [gured
by Hertig, with beta very short, as in peruensis.
Ciharium  without  teeth, the chitinous  arch
apparent only at sides. Pharvnx slender, un-
armed.  Genitalia as figured (g, 33), the fila-
ments about 3.5 times lenpth of pump, their
Lipes sirnple.

Deseription based on the following material
from Ferw: 4 &, Rio Cuonas, 9 mi. W. of
Huancava, Dept. Junin, 11,000 fi. elev., 25
December 1943, in shallow cave, Hertig and
Fairchild colls.; 2 &, Pincha, Huancayo, 13
Auvgust 1945, in house, Hertig coll.; 1 &', Las
Huatatas, 3 km, from Avacucho, Dept. Avacucho,
December 1944, in mill cave, V. Avulo coll.

TFemale similar to male in external characters,
Cibarium and head structures as figured by
Hertig,  Spermathecae (fig. 21) similar to peru-
ensiz, but without the fine anoulations of the
latter. We have siudied fomales {rom the fols
lowing localities in Pern: 1 2, Pincos, Dept.
Andahuavlas, 1011 Mayv 1940, H. Pesee coll,
(cotyped); 1 %, Depl. Andahuavlas, May 1940,
H. Pesce coll. (Probably a cotypel;: 4 2, Rio
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Cunas, Huancavo, Dept. Junin, 25 December
1845, in shallow caves, Hertip and Fairchild
colis.; 1 2, Rio Pampas bridge, Dept. Avacucho,
December 1944, Avulo coll,; 5 %, Ollantaytamba,
Dept. Cuzeo, 2790 metres elev., 18 November
1847, in railroad station, M. and A. Herlig colls.;
4 @, Pisac, Dept. Cureo, more or less 3000
metres elev,, 20 Movember 1947, in chapel, M.
and A, Hertig colls,

Phlebotomus guinguefer Dyar
Figs. 80,

Phlebotomus (Brompromvia) gudnguefer Divar, 1929, Amer.
_TH}L!'_. Hyg., 1[5[1]:.11*]. figs. 1-2. {"; lgunawa PFalls,
Misiones, Argenting.) Barrello, 1%7, Arq. Zoal
Ezat, 5. Paulo, 5043 220, (Full references.)

Phlebotomus vechardi Costa Lima, 1936, Hev, Med. Cir
Brasil, 44: 288, (5" Crato, Ceara, Brasil). DBarretto,
1047, Arq. Zool, Bet, &, Paule, 34): 220, (Full refer
ences,] Barretto and Pessoa, 16, Livro de Homena-
gema B FLd'Almeida, No 7, p 88 {5do JoZo, Espirito
santo, Brasilll  Barretto, 19500 Arg. Hyg. g:al,;de
Publica, 5. Paulo, 15046): 225, [Cezra and Eszpirito
Santo, Brasil.) (New syvoonymy.)
~ We have examined the holotvpe of P, guinguefer

Dyar in the USNM., The specimen is much

folded and distorted, but one of us (M) was

cnabled io make a comers lucida sketch of the
genitalia, which is reproduced here (fig. 8). The
basal tuft is shown as b if was on the external
surface of the coxite, 11 iz actually on the inner
aspect, but drawn thus for clarity. Dyar's
fipure wag apparently a free-hand sketch, and
bears only o vague general resemblance to the
specimen, which accounts for the species not
having  been  subscqguently  recopmized.  Dhyar
made no mention of the wings in his description

and we made no notes when cxamining the
Twpe. The ascoids are short, aboui half the
length of thelr respective sepments, and the

eves are small,

Through the courtesy of De. M. P, Barretto we
have recently received a mounted male of £.
rickardi O L. labelled “Brasil, Esp. Santo, Vila
Alegre, em luz, Zikan coll. 5.1 The genitalia
agree closely with our drawing of the type of
qudngieefer.  In this specimen the filaments are
somewhat moere than 3 times as long as the pump,
apparently with unmaodified tips. The fifth pal-
pal seoment appears to be slightly shorter than
the sccond and third together, while the fourth
segment. s about three-fourths as long as the
third. The first flagellar segment of the antenna
15 shorter than the frst three palpal serments,
and sbout Lwice as long as the second flagellar
segtnent,  The ascoids are apparently  simple
and short, though dillienlt to see on the unstainaed
specimen.  The proboscis 13 much shorter than
head height.  The wing 18 long and narrow, with
alpha only slightly longer than beta and della
short, as shown (fig. 9.

Phlebotomus sanguinarius n. sp.
Pigs, 1-7.

Male. Wing length 1.7 to 2.0 mm., venation as



1957| Fodrchild and Herbig:
ligured. Head and mesonotum rather heawily
infuscated, pleura, abdomen and legs dusky.
Abdominal setae partly recumbent.  Post spira-
cuilar setae 11 to 15, slender; mesanepisternals 4,
narrowly lipulate. Proboscis a little less than
head height, the eves large,  Palpi with segments
II and III subequal, IV about half length of
cither, V longer than any preceding, but not as
long as any two preceding segments.  Third
antennal segment long, reaching to middle of
fourth palpal segment and well bevond tip of
probaseis on intact head,  Ascoids simple, short,
hardly half length of their respective segments,
present on all but terminal segment.  Cibarium
slender,  unarmed,  without  chitineas arch.
Pharvax slender, pigmented, unarmed.  Gentlalia
as figpured, the pump rather heavy and filaments
stoul, [rom 2.1 1o 3.7 times length of pump, their
Lips with a slight kink before the blunt apex.

Fewalp,  Wing length 1.9 to 2.2 mm., venation
asin male.  Head, mesonotum, legs and abdomen
ruther strongly infuseated, pleura paler.  Ploural
setae 4% 1n male,  Proboscis considerably longer
Lhan head height, eves medium,  Palpi with seg-
ment 11T generally a little longer than [T, IV
usually less than half LIL, YV subequal to IIL
Third antennal segpment relatively though nal
actually shorter than in male, reaching 1o middle
of third palpal segment at ool toe ead of pro-
boseis on intact head.  Ascoids simple, longor
than in male, though not attaining ends of their
regpective sepments, present on all but terminal
segment.  Cibarium as Ogured.  Pharvnx broad,
well sclerotized and pigmented, unarmed. Sper-
mathecae and genital fork as fgured.  Dorsum
of ninth tergite with narrowly ligulate curved
getac, sides of cighth torpite with a group of setac,
anterolateral setae of seventh sternite short and
spine-liloe.

Holotype male, slide 4262, Almirante, Docas
del Toro Prov., Panama, light irap, 25 October
1352, Allodvpe female, slide 3043, Almirante,
biting man at night in tree tops, 26 March 1952,

Paratvpes, 23 &% 46 9 mounted on slides, as
follows:  Pamomar 29, slides 66, 65, Chirigui
Pt., Bocas Prov., 1 April 1943, Diting man,
Mameel and Woeod eolls,; 2 ¢, slides 361, 362,
Pinogana, Darien Prov., 20 February 1943, biting
man, Maraneo! and Wood colls.; 5 ¢, slides 372,
373, 428, 885, 886, E1 Valle, Cocle Prow., 31
March 1945 and 12 April 1947, biting man, C. T
Michener and 11, Trapide colls,; 2 2, shides 864,
865, Santa Fe, Veraguas Prov., 20 March 1947,
bLiting man, Fairchild and Galindo colls.: 3 2,
slides 1385, 1528, 1520, Gatuncille, Chagres River,
1 February 1945 and 15-168 March 1845, in horse
batted stable trap, H. Trapido coll.; 2 & 2¢,
alides 9849, 990, 1001, 1157, Bio Pequend, Madden
Lake arca, 28 Seplember 1947 and 26 March 19440,
e in hale in banlk, 2 2 bhiting man and tn roclk
crevice, H. Trapido and . Galindo colls.; 29,
alides 666, 3390, Craces Tratl, C. £, Torest
Reserve, 27 September 1845 and 29 Tuly 1951, in
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hellow tree with bats and in tree buttresses, M.
Hertig coll.; 14", shde 788, Robalo, Bocas FProv.,
30 January 1947, in butiress, P. Galindo coll.;
L o, shide 1325, Rio Puente, Madden Lake arca,
11 November 1945, in rock erevices, [P, Galindo
coll.; 1 %, slide 1597, Cacique, Colon Prov., 16
September 1949, biting man 1 daytime in forest,
E. Hartmann eoll,; 19, slide 1742, Rio del Medio,
Colon Prov., 14 Oetober 1949, bhiting man in day-
time in forest, K. Hartmann coll; 1T 9. Juan
Mina, C. Z., slide 2061, 20 December 1949, 1n
light trap, H. Trapido coll; 4 o, slides 36d1,
R0, AR820, 4264, Mojings Swamp, Fr. Sherman
reservation. . Z., 5 Seplember and 4 December
1931, 20 October 1952, in light traps, F. 5.
Blanton coll.: 6 o 1 9, shides 2111, 2112, 2114,
2123, 2128, 2129, Cotba [sland, El Mana and
ridge bacl of Penal Colony, L1, 12, 16, 17 January
1950, 1n tree buliresses, B, Hartmann eoll,; 3 &
2 %, shdes 2304, 2365, 23581, 2382, 2403, La
Victoria, Cerro Jefe, Panama Prov., 20 August,
1-2 September 10950, in Shannon trap at light,
M. Hertig and P. Galindo colls.; 13 2, slides
2305, 2551-25065, Cerro Campana, Panama Prov.,
9 August 1950, biting man at ground level, and
24 August 1930, tn Shannon trap at light, Hertig
astd Fairchild colls.: 2 &0 5 9, slides 4262, 31406,
3185, 3197, 3198, 3043, 3044, Almirante, Bocas
Prov., 26 March, 16, 23, 31 May, 25 October
18952, in buttresses, al light, and biting man o
tree Lops, A, Quincdies, W, Hils and H. Trapido
colls,  Cosie Rica: 3 o, slides 2046 o 2048,
Turrialba, 12 Aprl 131, in buttresses and
crevices in boulders, P Galindo and B, Rosabal
coll.  Hondwras: 3 2, shides 4376, 4377, 4415,
Lancetilla Valley, Tela, 23 September, 28 Oclober,
a0 December 1953, biting in forest at night, W,
ITils, coll.

In addition we have 1 o, 9 2 slides 2015, 2020,
2021, 2026, 2051, 2057, 2050, 2040, 2050, Palo
Santo, Chiriqui Prov., 2-3 March 1951, in Shan-
non trap at light, and 14 March 1951, biling man
n housze, I, Hartmann coll, which are excluded
[rom the Paratyvpe serics because of their markedly
greater size, wing length 2.7-3.0 mm., although we
can deiect no other differences from the type series,

Of determined, but unmounted matenal we
have close to 900 specimens, less than 1095 of
which are males. The species bites man avidly
in the forest at night and cccasionally during the
dav, both at ground level and in the tree tops.
[t also Bites horses and enters horse-baited stable
traps in small numbers. We have talken it in
about A0 localitics and in every month of the
vear, Lhough il appears to be very much more
abundant in arcas of forest with heawvy rainfall,
being rarely taken on the drier Pacific side of
the Isthmus or in open areas cleared of forest.
It 15 not taken in apprecisble numbers in the
usual dayime resting placcs, oven in localities
where 11 has been faken biting in abundance.
We have rearcd both sexes in the laboratory from
cops secired Trom wild caught females.
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Phlebotomus stewartl Mangabeira and Galindo
Fig, 24,

1044, Amer. Jour. Hye., 1rJ|'=* 185-188, figs, 10-2]1 (2,
7 Alameds  and '[CI[]LL-I. Coste Counties, Califl].
Barretto, 147, Arg. Zool. Est. 5. Paulo, Hid): 225
Through the courtesy of D, L. W, Quate wo

hasve been able to examine 1 %, ¥ o paratvpes

of thiz species from Calaverns Creele, Marsh

Creels and Livermore, Calif, and 2 2.2 ¢ from

Callente Creek, Kern Co., Calil,, 18 May 1941,

Bohart and MacSwain ecolls,  The females are

fragmentary but probably belong to this species,

We have also seen 1 &0 labelled “Marsh Creels,

Calif. X1-21—-43 Galindo and Mangabeira colls.”,

probably also o paratvpe but not so labelled,

depogited in the Gorgas Memorial Laboratory

collections by D, Galindo,  We give here a

figure of the zenital pump (fig. 241 of this speci-

men for comparizon with P eplifornicns o, sp.

Phlebotomus vexator Coauiillett
Figs. 10-11.

1907, Ent. News, 18: 102 (&, ¢ Ilummer's Tsland,
Md.y. Shancos, 1913, Proc. Ent. Soc. Washingtodn,
15045 165-167 (Paris. Va.). Hall, 1036, Proc. BEnt.,
Soc. Washmmglon, 38(2): 20 (Anslev. La. Dampf.
1047, Rev. Soc. Mex. Hist. Nal., 3{1-41: 25-212,
Plates 26, 27, Addis, 1945, Trans. Amer. Microscop.

Soc., B4047: 831, Barretto, 1947, Arg. Zool. st 5.
Paulo, ad4h: 220 (Fuall |'efere:1<te:—1::.
We have studied a series of 2 & 6 % Irom

Plummer™s Island, Md., & August 1049 M.
Hertig coll. The excellent figures of bath sexes
given by Dampf (1947 can hardly be improved
upon, and we add only figures of the stvle [fig.
W0} and genital pump (g, 11} for compsrson
with the Cslilormia subspecies. Specimens re-
ported &g vevador from California by Mangabeoiva
and Galindo (1944 appear to us to be distinet
ot the basis of minor but apparently constant
charneters, and are diseussed below.

Phlebotomus vexator occidentis o
Figs. 12-13.
vevatar, Maneabeira and Galindo, 1944,
Hyg., 40020 185-183, lips. 1-8, 22-26 (4,
Coste and Alamed: Counties, Calif.).
Trans. Amer. Microscop. Soc., f4(4):

. subsp.

Philehuioms
fAmer. Jour.
21 Contra
Adiciz, 1045,
figa, 5,12
This subspecies 18 very similar Lo sexator Cog.,

differing in the following respects:  Male with

genital filaments shorter, less than 4 times length
of pump {fig. U3); style {fip. 12) shorter and
stouter, the two *‘iubdpm al apnwa farther mpart

and the most bazal one of this pair closer 1o ithe
baszal spine than in vexalor.  DBasal tull of coxitc
af 4 setac,  Female with spermathecac shorier,
more slender, less than twice as long as stem of

cenital forlk.  Cibarinm nacrower, with but 4

horizontal teeth, lacking the subluteral shorter

teeth found 1 verador,
Holotvpe male, slide 3167, Alturas trap station,

Modoe Coo, Calif,, Audgust 19458, light  trap,

R, Coleman coll. Allotvpe female, slide 3164,
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Topaz Lake, Mono Co., Cslil., | August 18948,
light trap, K. Coleman coll,  Paratypes, 207 3 %,
Marsh Creck, Contra Costa Co., Calif., 19 and
25 Schcmhu 1948, Galindo, Mangabeira and
Reeves coll.; 14 4 9 same data as allotype, | 2
same data as holotvpe: 1 9, Strawberry Canvon,
Alameda Co., Calif.,, No vember 1948, light trap,
W. W. Wirth eoll.; 1 ¢, Fillmore, Tcnlul'a o
Calil,, 6 June 1948, hght trap, B, Coleman coll,
1 2., Livermore, Calif., 19 Ocioher 1943, in
Citellns  beecheyi bureow, P, Galindo and ()
Mangabeira colls.  In addition, we have another
specimen with same data as the last paralyvpe
which lacks both head and spermathecac, bul is
prabably this species. Finally, we have cxamined,
through the courtesy of Dr. Lo W, Quate, a
scrics of 18 &, 30 %9, Hooper estute, Woodside,
Califarnia, collected by T N. Lauret, | and 15
June, 3 and 22 August and 5, 7 and 9 Seplember
1956, These specimens were identified in phenol
and stored unmounted in aleohal.  Holotvpe and
allotype to be deposited in USNM, paratvpes in
coll. L. W. Qate and in the Gorgas Memorial

®

Lathoratary.

The record of Phlebolomus from Modoo Co.
extends  the range of the genus considerably
farther north in the New World, to beyond 41°

N, latitude,  The previous northernmost record
appears to have been Plummer's Island, Md., at
about 30° M.

Fhlebotomus vindicator Dump!

1944, Rewv. Soc. Mex, Hist, Nat, 5: 2458 (2, Chapultepes,
D, F., and Coautla, Morehos, Mexico): Rev, Sac, Mex.
ist. Wal. §(1-4): 205 (). Vargas and Ding Najera,
19533, Rev. Inst. Salob, Enferm. Trop., 1304); 313,
We have a single female from Cafion

between Cuernavaca  and  Yautepeo, :

Mexico, 4100 fi. elev., 20 Sept. 1955, taken ina

small cave, Galindo and Trapido colls. We have

nothing to add to Dampl's excellent deseripiion,
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