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NOTES ON THE PHLEBOTOMUS OF PANAMA
(Diptera, Psychodidae)

VII. THE SUBGENUS SHaNNONOMYINA PraTI!

. B, FAIRCHILD axp MARSHALL HERTIG
Gorpas Memorial Laboratory,
Yanama, K. de P.

Subgenus Shannonomyina Pratt

Shannonspeins Pratt, 1947, Iroc, Ent. Soc. Washington 409 (3 BO [new name o1
Shonnoremyic Dynr 19207,

Shanmanomviz Dyat, 1920 (fuly), Amer. Jour, Hygicns, 1 (132 117-118 {rmonotypic
for Fhlebotomus pasemensis Shannon}. Costa Lime, 1952, Mem. [ost, Oswalde
Cree, 26 (13 18 (0o subpenera sccepted),  Mangabeirs, 1942, Mem. Inst,
Oswaldo Croz, 37 (2101189 (6 species included). Mangabeira and Galindo,
1944, Amer, Jour. Hygiene, 40 (25: 190 (subgenus redefined). Not Shannenomyis
Aexander, 1929 § Januaryy, Dipt, Fatagoniz 5, Chile, 1: 142-143 {Tipulidae).

Pyychodopyeres Mangabeira, 1941, Men, Tnst. Oswalde Cruz, 36 () 287-238.
(Twpe Phlebodomes waisetosus Mang., 15417,

This group has been variously treated. Accepted as a more or less
valid subgenus by Mangabeira (1942), most other workers including Root
(1034, Costa Lima (1932), Barretto (1947) and Floch and Abonnenc
(1944) have admitted that the species form & group, but have refrained
from using & name for it. Mangabeira and Galindo {1044} in their
recharaeietization of the group rely mostly on male characters, but as
will be shown below, female characters appear to be more reliable for
group separation. Psychodopypus, slthough siriking encugh in the
male sex, has females very similar Lo typical Shannanomying.

The group may be characterized as follows: Phiebotomus with palpal
segments 1T and III long, subeqgual, IV very shorl, generally less than
ane-third of [I1, and V not more than iwice as long as IV, Cibarium
with four to eight horizontal teeth and usually with numerous erect
teeth some of which are markedly enlarged. Pharynx unarmed.
Abdomen usually covered with recumbent scale-like hairs. Sperm-
athecae characteristic, consisting of six to ten or more deeply ineised,
imbricated rings and a more or less stalked terminal knob. Duacts of
spermathecae long or short, arising from a common duet of variable
length.  Individual ducts, and usually part of common duct, char-
acteristically wrinkled and sclerotized. Male genitalia without basal
tuft on coxite, stvle with two to five spincs, some of which may he
reduced to fine selae, Lateral lobes usually as long as or lenger than
coxite, unarmed. Parameres simple o exceedingly complex, often
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with onc or more tufis of modified setae and long digitnte processes.
Aedeagus stout to slender, genital pump and filaments of the nsual Lype
for the genus,

Since the spermathecae are of the sreatest importance in this group,
we give here a somewhat extended discussion of their structure,

Terminal kuob—We use this descriptive but noncommittal term
in the absence of any recognized nomenclature based on a study of the
histology of the spermathecae.  The knob and its radiating "hairs’ are
constant, conspicuous and often characteristic structures in most STOUPS
of Phiebotomus,  We have ohserved in a number of species, particularly
in freshly caught specimens cleared in phenol, an envelope surrounding
the spermathecae and al times the ducts as well,  This envelope may
be entirely clear or irregularly refractive in whale or in part. In the
case of paraensis (g, 16), for example, most of the envelope 15 perfectly
clear, but there is & sharply delimited refractive area surrounding the
terminal knob. It 15 possible that this represents glandular tissue and
that the hairs are actually ducts, In some groups there is no knob
at all and the hairs form a patch on the distal end of the spermatheca,

Aunnlations of spermathecs —The terminal annulation may be
indented or deeply incised on one side. In panamensis this char-
acteristically gives tise to marlked asymmelry, with a terminal knoh
hent 1o one side (fig, 13].

The annulations of the spermathecae show a characteristic paticrn
of sclerotization which is particularly evident in well stained specimens,
We have figured this only for paraensis (fg. 17) but it also oceurs in all
the other specics of this group which we have seen, This patlern is on
the inward-turned portion of each annulation and takes the form of 2
band with distal projections, recalling the colored glaze of some potlery.

Duct—The transition between spermatheca and duct may be
marked by one or two small but otherwise typical annulations. In
reckoning the number of annulations the judgment of different observers
will undoubtedly vary as to the inclusion of the smaller ones, It is
thercfore well to consider the recorded counts as implying “plus or
minys one or even two."  The smaller annulations may be followed by
several small, iregular or abortive annulations, which in turn Elve wWay
Lo a series of evaginated pouches which may characterize a considerable
length of the duct. These pouches may be greatly compressed and lis
al an angle with the duct axis, so that in optical section they give
the impression of & “herringbone” pattern (e.g., spuomivendris, fig. 210,
These pouches greatly complicate the task of making drawings. The
characteristic appearance under the microscope 2l times depends on a
more or less regular pattern seen at the focal level of the duet axis,
which il is relatively easy to represent in a drawing (e.g., squamiveniris,
fig. 21, paraensiy, fig. 18).  In other instances the charactenstic appear-
ance 18 derived from the very confusion of successively superimposed
images, with the lumen of the duct not obvious. In such cases we have
elected to show in the drawings chiefly the outlines at the higher focal
levels, i.e., the external features of the duct (e.g., gemicudatus, fig. 15).
The evaginated pouches sooner or later give way 1o ridgelilee thickenings
on the cutside of the duet lining, which may or may not form complete
TINES.
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In all the species we have cxamined, those portions of the duets
with the imperfect annulations, pouches and thickenings, are sclerotized
and conspicuous whether in phenol or in stained preparations, In
many species the sclerotized portion ends rather abruptly, with the
result that the rest of the duet 13 thin-walled and often very difficult to
sea, either in phencl or after staining. In sgwamizentris {(fig. 21) this
transition takes place on the individual ducts, which are relatively
long, whereas in all or nearly all the other species, the sclerotized portion
includes part of the commeon duct or may even extend to its base.  Thus
it is seen that in this group where the spermathecae are strikingly similar,
the ducls are very Importani taxonomically.

For the sake of convendence, we append here an annotated check
ligt of the species of Skasmenomying. Only original or especially perti-
nent references ate cited.  For fuller reference the reader is referred to
Barretto’s catalogue (1047). The biological data are mostly from
papers by Barretto and colleagues working in Sac Paulo.

CHECK LIST OF THE SPRECIES OF Skanmonemyine

P, grthuri Tonsees 1936, Rev, Bnt., 6: 324, figs. 1, 2, 6, 8 {2 Sao Paulo, Brasil};
1959, Mem. Inst. Butantan, 12: 181-184, fgs. 1-3 (") Sao Pauls, Brasil).
The species has been reared from the egp, though only females were sconzed,
50 the nssociation of the sexes is nat certain, though very probable.  TL bites
man and domestic animals avidly, both by night and by day in the forest.
1t is attracted to light and enters houses.  So far known only from the State
of Bao Paulo, Brasil, where it is locally commor.

P. amazonensis Root 1084, Amer, Jour, Hyvglense, 200 244, Ags. 1, 2, 3, (§; Iquitas,
Peru),  IKnown with certainiy ooly from the type malerial.

P, ayrozei Barretto and Coutinho 1040, An. Fae, hWed. Univ. 8. Paunio, 16 {1):
131-134, plave I, fig, 2, plate I1, fgs. 6-10 {2, 500 Paulo, Brasil); 1843, Rev,
Brazil. Biol., 3 (21: 183-185, figs. 1-4 (% Sao Paulo, Brasily. Male and lemale
taken in copula. Collected at light in severa] places in the State of Jac
Paulo, Brasil.

P bigpinogies nosp. (See thiz paper for description and discussion. )

P, correrat Barretto 1046, An. Fac, Med, Univ. 5 Paulo, 22 286-201, figs. 810
&, ©; Restrepo, Colombiz), Taken in copula, Known only from the
types,

P ghipesd Costa Lima 1041, Acta Mediea, Rio, 7 (11: 6, 8, 11, 13-14, figs. 1, 3 and
in kev {93 Fio MNegro, Amazonas, Brasil).  Known only [rom the inadequately
dezeribed type.

F. colfas-befconri Flach and Chassignet 1947, Inst. Pasteur Guyane, pub, 152, pp.
1-% end fig, (& French Guiana), Known only from the type.

P. ompleses Mangabeirs 1941, Mem. Inst, Oswaldo Cruz, 36: 242-243. fig, 3 and

late 3 {°; Piratuba, Para, Brasil).  I{noews only from the type.

P. davisi Rool 1934, Amer, Jour. Hypriene, 20 242-244, fips. 1, 2, 3, 3 (4, Ford-
landiz, Para; ¥, Caravellas, Babia, Brasil), Mangabeirz 1941, Mem, Inst,
Oewaldo Crux. 36 (39 249 (4", 9, Belern, Para, Brasil). Tloch and Abonnen
104&, Tnst. Pasteur Guvane, pub. 00, pp. 11-12, fig. 8 (5 French Guisna),
This species has been taken in a number of other localities In Amazonas and
Para. The Bahia females discossed by Rool as well as females from Sao
Paulo reported by others may or may not be properly associated,

P, gendgntaties Mangabeira,  [Sec this paper for full discussion.]

P opuvanensis Floch and Abonnenc 1941, insi. Pasteur Guyane, pub. 15, pp. 17-20,
Gp. G { % : French Guiana); ibid., pub, 88, pp, 1-3, figs. 1-2 { ¢ ; French Guiana).
Known only from two female specimens from French Guizna.

P hirswins Mangabeira 1942, Mem. [nst. Oswaldo Crus, 37 {2): 116-118, figs. 8-13
{7, Para, Brasil}, Known only [rom the tvpe,

P Nowpdi Antunes 1957, Rev. Biol, Hip., & 24 (2 Sa0 Paulo, Brasill, Coutinho,
1540, Arg. Zocl. Bst, 5. Paalo, 1 (8): 331-533, fige. 1-3 {5 Szo Paulo, Brasil),
Barretta 1943, Observacoes sobre a biologin, em condicoes naturais, dos
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flebotomos do estado de Szo Paulo; Thesis, Univ. Sao Pavle, pp. 119-120,
The species has been taken in fair numbers aniy in & few localities in south-
eastern Sac Paulo, [t enters houses occasionally, appatently attracted bv
light, but shows Hitle inclination to hite mman or laboratory animals and
cannet be induced 1o feed on cold-blonded vertebrates, Eearing from epes
laid by eaptive females has nol been successful, nor have matings been
ehserved between the supposed sexes in captivity.

P.omaripgessis Floch and Abonnene 1046, Tnst, Pasteur Guvane, pub, 140, PR L3,
fig. 1 {&", French Guianz), Known only [rome the type taken in the forest
near the Brasilisan border. )

P panemenszis Shannon.  (See this paper for Mil diseyssion.)

P pareensis Costa Lime.  (See this paper for full disenssion. )

F.oroori Mangabeira 1942, Mem. Inat. Oswaldo Cruz, 37 (20 112-115, fps. 1-7
toh Para, Brasil). Doobulully distinel from desssi Eoot, as Mangzheirs
binself admits. Koown only from the Lypes, )

B sguasndveniris Lute and Meiva. [See this paper for full discussion.

P.ounizetosus Mangabeirg 1941, Mem, Inst. Oswaldo Cruz, 36 (3): 238-242, figs. 1,
2 and plate 1 (, Para, Bresil). Known anly from the Lnigme type.

Fospeno, T80 Floch and Chassignet 1948, Inst, Pastenr Guyane, pub. 170, pp. 1-2,
fg. I (%; French Guiana). Thiz unmamed species i3 closest to guvakersds
TG Al and bispinosuy n.osp, 1t difTers from 1he st in much shorter imdividual
ducts of the spermalhecse and from the last i the much lonper common Suct.
It differs from nearly =1l other described females it having the common duct
completely selecotized. 1t is guite likely the female of some loawn mile,
as the zauthors slated when they refrained from aadting it
As can be seen by the abave list, the majority of the EpiCies are

known only in a single sex, and there is some doubt as to the association

of the sexes in some of those known in both sexes. Enough is knowr,
however, to show that females with very similar spermathecas, palpl
and cibaria may be associated with males of widely different genital
structure.  Grouping of the males on number of spanes on the style or
strueture of the parameres does not vield groups homogensoys for olher
characters and is useful only for key purposes.  The inclusion of

Pevchodapypus here rests on the finding (in Celombia) of the male of

sguamiventris L. and N, which turns out to be a specics very closo

to complexns Mang,, and of both sexes of gesicidats Mang. in Panama,

It is probable also that maripaenis . and A. will turn out to be the

male of guyenensis F. and A. or of “Species no. 780" of Floch and

Chassignet.

There are a number of nanes in this group which appear to us of
doubtful utility, hut lacking adequate material we hesitate to discapd
them. Ii iz possible that some may prove wseful in a subspecific
sense. Thus the differences between hirsatus Mang, and colas-befcowri
Floch and Chass, consist in a slight differesce in the position of the hasal
spine of the style while between rooty Mang. and davist Root a slight
difference in the relative lengths of the two arms of Lhe DATAITIETE BEenS
the only character separating the species. A yrozai B and C., Fuvacisis
C. L. and earrerai Barr. show a progressive development of the setse
and arm of the paramere apparcntly correlated with geopraphical
factors, but the femnales of ayrozaf and carrerai are lknown wilh certainiy,
having been taken in copula, and are easily separated by the length of
the individual duects of the spermathecae. The female of paracnsis,
hitherto unknown, is deseribed helow.

We give below keys to males and females of the spocie: here placed
in Shounonamyiva. We have studied material of hoth sexes of
Panamensis, squamitentris, paraensis, geniculatus, and bispinosus n. sp.
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The other specics are placed in the key on the basis of published
descriptions, which in some cases have been inadequate. Thus we do
not find adequate descriptions of the [emale cibaria of chagasi, Hoyds,
and arihuri. The first we have keyed out with squamiveniris, as the
otiginal deseription scems to us inadequate. Costa Lima separates
these two species on palpal messurements. The condition of the
erect teeth in the cibaria of Hoydi and arthuri seems not to have been
deseribed, so we have assumed they are ag in panesensis.  Should
this be an error, they will key out with emaesonensis, being easily sep-
arated by the number of horizontal teeth,

Males and females of the following species have been taken in copula
or reared [rom egps laid by known females: carrerad, Hovdi and ayrozed.
A single male of squamiventris was taken in an animal-baited mosquito
trap with 50 females. No other species were present. Males of
panamensis have been taken in Panama resting on humans in company
with the biting females, in animal-baited mosquito traps as well as light
traps, and there is little doubt as to the association of the sexes on
morphological grounds as well. We have taken gemiculafus males and
fernales al light in a Shannon trap on a single occasion and in the
absenice of other species of this group, while both sexes of paraensis,
were similarly secured.  In the case of duwisi, there is room for doubt
as to the proper association of the sexes, as the male was from Para,
while the famale came from Dahia,

KEY TO MALLS
1. Parameres simple.  Style with two or four gpings, ..o 2

Farzmeres with madificd selae or digitate processes, or style otherwise. .., 4
2, Stvle with two terminal spines. ... 0.0 B P i et i sl DISPIDOENE
Stle With EOUT SPIMES - - - oo oo e eer et s ey B
3. Spines of syle grouped closely nesr the end of the siyle, which is nearly as
long ms the caxite. . b b e e e e T T SR o
Spines distributed as follows: two Lerminal, one sublerminal, one near the
priddle of the stvle,  Stvle short, bardly half length of the coxite. .. loydi
4. Sryle with a single curved terminzl spine and three slender subtermoinal
gebmel SRR TR
Style with at least three strong spines.  Parameres with strong modified
gotae 2a1d] o dipitate PIOCESS . . .. ... oo i et
5. Parareres slender, ending in 2 slender uplurned digitate process, without
strongly modified setac or bair tufis. Coxile normal, about as long as
style. Lateral lobes shorter than coxite. .. ... 0o n. geniculatus
Parameres slout, highly modified,  Coxite inflated, constricted in rmiddle, . fi
6, Parameres with o Jarge fuft of long and numersus erect setae on a short,
stout upturned arm and with o membranous foliscecus process al its
0 SR e R v v.....ounisetosus
rarameres otherwise, | S 1 |
7. Parameres tecminating in g Jong slender arm bent downwards at right
angles to the basal part of the parameres and ending in thin blade-like

. B

o

BRDANSION : 255 i wdeid o ~....... maripaensis
Paraineres atherwise. ... .. s e R e e T S

& Puarameres with o terminal, slender curved arm besring a single delicate
blade-like spine near s W%, 0 e e .. complexus
Perameres 2 shove, but the sem hearing fwo spines® .. squamiventris

6. Style with five well developed spines. Parameres deeply biramous, the
upper arm bearing heavy bladelike spines on its ventral surface, ..., . 10

Stvle with three well developed spines and a fme seta, which is somnetimes
spine-like, but alwavs markedly slenderer than the other spines. ..., . -1l

*These structures are difficnlt Lo describe and diferentiation muost be left to
the accompanying fgures,
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1o,
11.

13

14

10,

1L

12,
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Lawer arm of paramere markedly longer than spine-bearing arm, ., ... rost?

Lower arm of paramere about equal to spine-hbesring arm. ..., L, davisi®

Parmmeres wilth two distinet tufts of blade-like setae on the upper surlacs
and a termimal upturned arm bearing two long selae at its tip. Stvle
with seta rather heave, but more slender than ather sNES, | pAnfmensis

Parameres with but o single tuft of selac.  Setn of style very fine. ... ..., .12

Setae of paramers long, numeronz and blede-lilke, Arm long and slender,
arismg quite far towards the baze of the paramere. ., ... .. ... hirsotus
Lo e R R R L L e Tt B O T e e lepiteD

Selac of paramere not blade-like, less densely set.  Arm acising at or near
the apex of the paramere, oo, ... Rt

debae shart, about 20 in number.  Arm short, arising nedrly terminally_ayrozad
Setae longer, alout 30 in number.  Ann longer zmd arizing further from

YhERDeE . D R T Lt DEPREEES
Setze much longer, about 60, their ares of implantacion greater,  Arm long,
arising nearly terminallv .. .. . . e mnov e o CHETETEE

KEY TO PEMALES
Individual ducts of spermathecas longer than the bodies of the spermathecac, 2

Individual ducts shorter than spermathecac. ... . 5

Common duct of spermathecas much shorter than the individial ducts,
Spermatheca with ¥ annulations, ., ... . G ..., BQUAMIventris
T e e S P P . T . -1

Cotnmon duet langer than individual duets. . .., . 3

Individual ducts more than twice as long as spermathesze.  Common duct
very long, three to four times individuzl ducts and completely annuelated,
Spermatheca with 8 annulations. . ... ..., #uvenensis

Individual dusts less than twice as long as sperteathecae,  Common duct
shorter, its distal part tenuous and but faintly annulated, apermathecs
writh G-aniulations o s oo sty T

Palpal segiments IV and V tagether about two-thirds as long a5 TTT. . geniculatus

Pzlpal sepments IV and ¥ topether only glightly less than ITT. ... ... ayrozai

Erect testh in cibarium subequal in size, the median ooes not enlarged;
four horizontal teeth,  Spermathecae with ahout nine Tings, . amazonensis

A double row of markedly enlarged ercct testh in the eibariom . . h
Terminal annulation of spermatheca markedly asvmmetrical . e
Terminal annulation of spermatheca symmetrical or nearly so. . ... oL, B
Cibarium with six horizontal testh. ..., i g Hoydi

Cibarium with four horizental teeth. Abdomen with scales dorzally,
Mesonotum strongly infuscated.  Falpal sesmoents TV aad V toagrether
about dwethicds as long as TIT. ... . .0 .. . . pANAMEN SIS

Cibarium with eight horigontal teeth,  Palpal sepments [V and V together
nearly equalling TIT, .. .. .. ... .., e aee e, arthur

Cibarium with four horizgontal teeth, ... .. .o .. . o Ty

Common duct of spemmathecas well selerotized thronghout, with elearly
vizible annular thickenings,  Spermathecae with 7 Lo 8 snnulations . 10

Commeon duct of the spermathecas well sclerotized for only a short distance
belew the junction of the individual ducts, the rest membranous, poorly
selerotized and wisible with diflicultv even in stained preparations.

Spermathecae with 9 to 15 annwletions, ... ... ... SRR X WP o
Comman duet mueh thiclker than individeal ducts, about 3.5 times as

lonyg a5 the mdividual duets, ... . L, i e s aE L s | vt - DISPIIOEIE
Common duct hardly thicker than individual ducts, about 5.5 to 6 times

as long as the individual daets. ... ... s e SR IO, TR
Palpal seginents IV and WV logether egualling 11T, Mesonotum but slightly

d&'k&r than plenra. ... . oo oot carreral
Palpal sepments IV and ¥ less than 11T, . ..., ... 1 7nmm00e 12

Abdomen without Iat seale-lilke zetne.  Mesanotum hardly darker than
pleara.  Palpal segments IV and V otogether ahout five-eighths as long
ag Al .. e i e e i e s e L LR L T L e e o4 DATRETIELY
Abdomen with oumerous flat 2eale-like setae, Mesonotum  somowhas
infuseated.  Palpal segments IV and ¥V together shout five-sicths as
lomE e - e e e R T

"These two species donbtfully distinet.  No material seen,
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Phlebotomus [Shannonomyina) panamensis Shannon
Figs. 1, 2, 13, 26, 27, 34, 35, 40, 51
1026, Jour. Washington Acad. Sei., 16 (71:1982-193, fig. 1 (&, 9 Cano 2addle,
near Gatun, Canal fone, and other loealities in Panama and the Canal Fone),
Barretto, 1946, An, Fac, Med. Univ. 5, Paulo, F2- 970-2E2 B fps; 1947, Ao,
Zool, Fat. 5. Paule, 5 (41: 216-217 (complete reierences). Fairchild, 1048,
An, Rep, Gorgas Mem, Lab., 1048, p. 12,

A medinm sized sandfly with markedly infuscated mesonotum and
the abdemen clothed with flat white recumbent scales. The male
genitalia have nob previously been adequately hgured, the oripinal
sketeh of Shannon being quite misleading.  3tone’s sketeh in Barrebto
(1946} shows the proportions, but is admittedly diagrammatic and
daoes not indicate the broad blade-like character of the setae on the
parameres.  Ascoids simple, not guite reaching the ends of their
respective segments, paired on all segments, but absent from the
terminal three segments in the female, the terminal six in the mle.
Terminal three scgments in both sexes noticeably shortened, pear-
shaped. Newstead's scales scattered sparsely over the diztal two-thirds
of palpal segment III. Eyes rather large in both sexes. Palpi as
figured, those of the male about one-third shorter than the fomale.
Stemn of genital fork tather slender and pointed in dorsal view.
Gonapophyses of the eighth sternite (Sinton, 1925) short and slender,
Spermathecae as figured, the commen duct mostly very thin-walled and
difficult to seec, Annulations of spermathecae varable in number,
10 to 11 in our material, though others show up to 13, the terminal
annulation markedly asymmetrical. Cerel rather slender.  Cibarium
as fgured, Pharynx fairly broad and well selerotized, its posterior
end provided with numerous line transversc wrinkles, apparently
beset with minute spinules. Venation as figured, the veins and margin
bearing numerous fine long hairs bul no scales, though the hairs at
the exlreme base of the costa are somewhat lorate.

This species is one of the more abundant biting species i1 Panama,
where it attacks both man and domestic animals.  We have examined
1075 specimens, of which 19 were males.  The great majority of these
specimens were taken in horse-baited stable traps, T4 specimens
including 3 males; 256 specimens were taken at light, either light
raps of the automatic type with fan, or in Shannon traps using a
gasoline lantern; 11 of these were males.  Sixty-four specimens have
been taken biting man, all, with the exceplion of 5 from the Rio Bayano
area which were perhaps laken indoors, secured in the forest. A lot
of several species, incuding a male and female of panamensis, were
secured in a pigsty and biting pigs; a single female was taken in the
raing of Old Panama: and a lot of G males and 2 females were taken in
butiresses near Almirante,

From the [oregoing it is evident that we know little or nothing of
the normal haunts or diurnal resting places of the species. In spite of
* many hundreds of searches of the usual type of daytime resting places
in areas where the females were quite abundant, either biting man
in the forest or atiracted to lights or animal-baited traps, we have
only twice taken the species in such habitats. [n the forest it bites
readily during the daytime as well as at night. During the course
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of recent studies of forest mosquitoes by our colleagues quite a number
of Phlebofomus have been taken both at ground level and at platforms
in the tree tops.  Pamamensis has been quite often taken, but only
at ground level., Although we have done little serious collecting in
houses, we have records of Plidebotomus biting in houses a number of
times, but these have all proved to be gomezi Nitz,  The specimens
mentioned above from the Rio Bayano were collocied by D, H. W
Kumm in 1942 and may have heen talen indoors.

The species seems quite widely distributed in Panama, probably
more widely than our records indicate, as collecting with light or animal
bait has been limited to a relatively few localities.  We hawve specirnens
from Bocas del Toro, Chiriqui, Colon and Panama Provinces, though
the bulk of our material is from animal-baited Lraps in the Canal Zone
and vicinity, We have taken the species in cvery month save March
and April, though our records show a preponderance of gpecimens in
July and August, It is probably a rainy season species.

The literature records the species from Panama, Venezuela, Colornbia
and Peru, but so far as we are aware, males have been taken only in
Panama. Records based on the femnale alone are OEn bo quesiion
due to the difficulty of scparating the various species of this group in
that sex. In addition, we have seen females of what we believe to he
panamensis from Mexico and Venezuela,

Phlebotomus (Shannonomyina) paraensis Costa Lima
Figs. 8-, 16-19, 30, 31, 37, 41, 42, 32

1041, Acta Medics, Rio de Janeirg, 7 (137, plate 1, Bps. 1-3, and tex: fig, 2 (o'
Aura, Belem, Para, Brasil: taken in o Shannon tra 1. Barretto, 1946, An.
Fao, Mad, Univ. 5. Paula, 292: 252 286, figs. 3-7 (&, Piratubs, Abaete, Para,
Brasil). Abonoenc, 1948, Inst. Pasteur Guvane, pub. 177, . 1-3, g 2,
A, B (type seen and figured),

Phicbotomus ayrozei, Barretto and Pessoa, 1946, Liveo homenagem a R, T,
d*Almeida, p. 79 {in part), Berretto, 1047, Arq. Zool. Est. 8, Paulo, 3 {4): 188
{In part],

A medium sized pale colored sandfly with rather large eyves,
Abdominal hairs recumbent or semi-erect, not scale-like, Wing vena-
tion as figured, the veing and marging clothed with long hairs, with a fow
lorate or ligulate scales at hase of costa. Palpi as figured, shorter in
the male, and with the terminal segments relatively longer in this sex.
Ascoids simple, slender, long, but not rcaching the ends of their

EXPLANATION OF PLATE 1

Prio. 1. P pawemensis, pamp and genital filsments, Fro, 2. Same, mzle
genitaliz, inngr aspect; the two long hairs an the coxite are apparently the same
#% the deciduons hairs on the outer surface, but one or two commonly persist in
this position in our series of specimens,  Flo, 5. P, sqramivenivis, male gonitalia,
outer aspect. Fic. 4. Same specimen, paramere. Fre. 5. Same speoles, pump
and filaments. Fra. B P, pewiculafus, rump and filaments, Fre. 7. Same,
male genitalia, Inner aspect.

All drawings in this and subsequent plates were made by the aulhors with the
aid of the camera lucida from stained copal-balsam preparations, exeept 52 noted.
Magnifications are indicated on the drawings. With the exception of the male
genitalia, each series of the same structure was drawn at the ssme magnification.
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respective segments; absent from the lerminal three seprenis in the
female, the terminal six in the male. Newstead’s seales seabterad
sparsely over the distal two-thirds of palpal segment 111

Male geniislin as fgured, Genital filamnents slender, without
modified tips, a little over three times as long as the pump. Female
cibarium as figured. Pharynx broad, moderately  sclerotized, with
short, fine, digitate transverse ridges at ils posterior end. Spermithecae
as fipured.  Stem of genital fork long, slender and blunt Gonapo-
physes of cighth sternite slender with a flaring membtanous tip,

Cur material differs in one respect from the descriptions of the two
known specimens, both from Para, Brazil. Our specimens are wni-
formly pale vellowish, while bath Para specimens are stated to have
the mesonolum strongly infuscated. The position of the seta on the
style varies somewhat, our figure showing a specimen with the seta
placed quite far distally. Other specimens agree with the fipures of
Barretlo and Costa Lima in this respecet,

The females which we have associated with this species agres with
the males in pigmentation, in lacking scales on the abdomen, and in
wing measurements, Females were taken in numbers for some lime
before males were secured, our atiention being attracted by their
wholly pale color in contrast to the darle mesonotum of DOIEIMERTES,
Later both sexes were taken in Shannon light traps at a locality where
the females had been taken abundantly biting man.

We have examined a total of 5 males and 129 females. Four males
were taken in a light trap with 2 females, the other male was taken
resting on a man, accompanying biting females. A single female was
recovered from a lot of miscellaneous sandflics taken in buttresses,
animal burrows and rock crevices. The remaining 126 females were
all taken biting man in the forest during the davtime and at ground
level.  All the males and 102 of the females were taken at a single
locality, Yellow Fever Station F, located in heavy forest at 1900 ft.
elevation on the slopes of Cerro Campana, Panama Province. The
remaining specimens were from the following localities in Panama:
2 @, Juan Mina, C. Z., 2 Sept., 1949; 1 2, 28 Oct., 18948; 12 Cacique,
Colon Prov., 19 Sept., 1949; 1 ¢, upper Rio Pequeni, Panama Prov.,
26 March, 1949, in buttresses or other crevices; 1 ¢, Yellow Fever
Station X, Chorcha, Chiriqui Prov., 19 June, 1850, and 6 ¢, 19 Jan.,
19518 &, Yellow Fever Station A, Arraijan, Panama Prov., 5 June,
1850; 18 ¢ Candelaria Hydrographic Station, Rio Pequeni, Panama
Prov., 14-23 August, 1950,

The majority of our specimens were taken in August with fair
numbers in June and July, a few in September, one in Oclober, 6 in
January and one in March, This would indicate an early rainy season
form, but too few light trap and biting collections have been made at

EXPLANATION OF PLATE II

Fro. 8, P pereensis, male genitalia, inner aspect, Fro. 9. Same species,
iramers of anolher specimen, outer sepeet.  Fia. 10, Same, pump and Alaments.
G, 11 F bspinesus, pump and filaments, Fis, 120 Same, male genitalia,
holotype,



Phlebotomues of Panama. VII Prate 11

Fairchild and Hertig

BRIREAGE

e T #
_____/ﬂ'ﬁl'l' BRI
Iy pareeass 5
—d R



410 Annals Entomological Society of America [Vl 44,

suitable localities at other seasons for any definile statements to be
made. The information available to date on this specics indicates
habits very similar to those of pemamensis, but with more restrictod
habitat preferences,

Phlebotormnus (Shannonomyina) bispinosus sp. nov.
Figs. 11, 12, 14, 98, 20, 36, 43, 48, 50

A medium sized sandfly with the mesonotum moderalely infuseatad
and the eves of average size. Abdomen with Lhe tergites clothed
with broad flat siriate scales and with longer simple setae on the lateral
and posterior margins.  Sternites with only long semi-recumbent hajrs,
Second sternite as figured. Wings with venation as figured, clothed
with long slonder hairs, excepl at the base, where there are numerous
large striate scales, Palpi as figured, those of the male 4 little more
than half as long as those of the female. Newstead's seales spatse and
long, scattered over the distal three-fourths of seemnent 111, Ascoids
as fipured, absent from the terminal three segments in the fernale, the
terminal six in the male.

Male genitalia as figured. Pump with expansion of plunger rather
snall (the “pavillon” of Parrot). Genital flaments rather stout, the
distal [ourth minutely annulate, tips simple, about twice as long as
pump. PFemale cibarium as figured. Pharynx with numerous trans.
verse rminutely spinulose ridges at posterior end, Spermathecac as
figured. Stem of genital fork broad and bladelike, Gonapophyses of
gighth sternite slender and pointed.

Holotype male, slide 2344, La Victoria, Cerro Jefe, Panama, 29
Ang., 1950. Taken atlight in a Shannon trap at Yellow Fever Station O
1200 f1. elevation, in heavy forest, M. Hertig and P Galindo eolls.

Afloty e female, slide 2339, same data as halotype.

Paralypes, 9 males, slides 2342-2343 and 2345-2351 and 9 females,
glides 2332-2358 and 2360-2361, samie data as holotype; 1 female, slide
2063, Juan Mina, Canal Zone, 20 Dee., 1949, in fan-type light trap,
H. Trapido coll.; 3 females, slides 2383, 2386-2387, same data as holo-
type, but taken biting the collectors; 49 males, 33 fernales in aleohol,
same data as holotype.

This species secms most closely related to arthuri Fons. in the male
gex, having simple parameres and the spines of the style both nearly

?

EXPLANATION OF PLATT LI

As will be noted from this plate and from figs. 21-28 of the next plate, the
spermathecne of this group are strikingly similar, but the docts show o number of
distinet characteristics which are importent taxonomically.

Fras, 13, 14, 14, 18, spermathecae, fucts amd genilal forle, doosal aspect,
all =t the same maognilication. Fro. 13, P, dandrersis; nole asvmmeitical
terminal acoumlation, terminz] kneb bent fa one side, Fra, 14 P bispenosug;
note wvery booad stem of genital feck. Fioo 15 2, genicwlainy.  Tro, [8. 9,
arneRsis,

Fre, 16, P pareessds, freshly killed specimen in phenol; clesr envelope sir-
munding  spermathecae, with réfractive ares (glandolar tissue?) surrounding
terminal koob. Fus 17, Same, detad] of spermathecs, showing pattern of
selerctization, found also in the four other spoecies fgered in this paper,
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terminal. In the female it most resembles the unnamed “Species
ne. 780" of Floch and Chassignet, differing in the shorter and thicker
common duct of the spermathecae sud in the spines of the cibarium not
being laterally placed.

Phlebotomus (Shannonomyina) geniculatus Mangaboira
Figs, 6, 7, 14, 20, 32, 33, 38, 44, 47, 48
Friebolonus (Pevekodopypus) _t:u:'ra:u:r:."a."re.l.' Mangzbeirz, 1041, Mem, Tnst. Qswalds

Uiz, 360 (3): 245-249 (7 Belem, Para, ETFI.:-T.'i.l: n hc:-rﬁc:-];-nimd Shannon trapl.

Fatrehild, 1943, Amer. Tmlr Trop. Med., 25 (6] 1., d
Phiebofomus gpentendatn: Barretto, M7, Arg. Fool. B st 5. Paulo, 5 (4] 202

A medium sized zandfy with the mesonotum and abdominal tergites
quite strongly infuscaled.  Lves of average size for the genus.  Tergites
maostly clothed with semirecumnbent setae, a few of which, especially on
the second and ninth tergites, are lorate or strap-shaped. Slernites
with only long semi-recumbent hairs.  Wings with venation as fipured,
clothed with long slender hairs except at the base, where there arc
mumerous large strinte scales. Palpl as fipured, those of the male
about one-fourth shorter than those of the female.  Newstead's scales
sparsely scaticred over the distal three-fourths of palpal segment 111
Ascoids as figured, absent from the terminal three sepments in the
female, the terminal six in the male,  Second sternite as fisured, Cercd
of male quite aculely pointed, of female much less so.

Male genitalia as hpured. Dorsal aspect of coxite and style with
aumerous moderalely broad striate seales, and a {few such scales scattered
along the outer aspect of the lateral lobes,  Pump long, the "pavillon"
rather small. Cenital filaments slender, tips simple, about three times
as long as the pump. The genital filaments of this and the following
spocies are somnelimes ooiled within the base of the genitalia.  Female
cibarium as figured. Pharynx rather broad and well sclerotized, with
fing, transverse, minulely spinulose ridges al its posterior end.
Spermathecac as figured, Ninth lergite with numerous ligulate scales
mixed with the setae.  Stem of genital fork thick and heavy, though not
blade-like. Gonapophyses of eighth sternite heavy pointed rods.

The sexes of this species are associated on the basis of colorational
and metrical characters and of a single collection of 3 males and 3
females taken at light in a Shannon trap, La Vietoria, Cerro Jefe, 1
Sept., 1950, Yellow Fever Station 12, 2100 ft. elevation, M. Hertig and
P. Galindo colls.  The relatively few other Plilebotomus taken on this
oecasion all belonged to unrelated groups.  The single specimen previ-

EXPLANATION OF FLATE IV

Fra. 19, P, pergensdis, head, female. Fra, 20, FP. gesmicwladus, head, fernale.
Fra. 21. P, squassiveniris, spenmathecae, ducts and genital fork, dorsal aspeet.
Mote that aclerctized portion ends on individual docts. Fios, 22, 230 Same,
spermathecas stained in phenol after KOH, showing bifurcation of ducts and
termination of sclerotized portion; in fig. 23, ducts have been stretehed in
manipulating  specimen. Fio. 24, Bame, eptire eibarium, fermale, showing
armature, chitinous arch, pigment patt_h. salivary pump. Fie. 25 Same,
cibarium, different female, showing detail of armature, pigment patch omitted,
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ously reported (Fairehild, ) as possibly being this specics was lost
before careful study of it could be made, but in view of the stbsequent
captures, it is probable that it Lelonged here.  Our males do not differ
discernibly from the figures and deseription of Mangabeira.

Phlebotomus (Shannonomynia) squamiventris Lutz and Neiva
Figs, 3-0, 21-25, 39, 43, 49
1912, Mem, Inst, Oswaldo Cruz, 4 {1): 80 0% ; Rio Trombeta and Pars, Brasil),
Francs, 1920, Bull. Soc. Portug. Sei Mat., 8 225 (7, 9: Matto Grosso,
Brasil). Costa Lima, 1932, Mem, [ost. Oswaldo Crug, 26 (1) 23-23, fps.
1,2 4, 5 7,8, 9,41, 42, 68, 140, 141. Root, 1934, Amer, Jour, Hygiene, 20:
2237 (9 Bantarem, Para, Brasil. and [quitos, Peru). Galvao and
Coutinho, T80, Rev, Enl., 11 {1-2): 43¢ and figs. Coste Lima, 1041, Acta
Medica Rio de Janeiro, 7 (191 8-14.  Floch and Abormene, 1944, Inst. Pasteur
Guyane, pub. 85, pp. 325, fig. 3. Barretio, 1947, At Zool, Est 5 Paule
5 (4): 14225
No species of American Phlebofomus seems to have glven rise o as
much discussion as this cne. We have cited above only the more
important references, as there seems 1o point in repeating here the full
treatment given by Barretto (Lo
The material on which we base the following diseussion consists of
male and about 50 female specimens, some of which we have o ted,
the rest examined in phenol. This series was taken in a donkeyv-haited
stable trap in Villavicencio, Intendencia de Meta, Colomhbia, 10 June,
1348, by Dr. C. Y. Chow, Dr. Chow informed us that these Spoclmens
represented the tolal catch of Phlebotomus in that trap for that night.
The ariginal deseription of sqsamiventris by Lautz and Netva (1912) is,
as might be expected, inadequate by present standards, but the tvpes
are preserved at the Instituto Oswaldo Cruz. These specimens, all
females, were collected on the Rig T rombeta, above Obidos in the
State of Pard, by José Diniz and Adolpho Ducke, and anather lot of
many females was taken in Pard by Dr. Peryassu.  The description
based on this material was drawn up in December, 1911, Later Lutx
and Neiva received additional material from northern Matio G IS5,
in part labelled Salto Augusto, and collected by Dr, Murille de Campos.
These specimens consisted of many females and two rieales, the latter
mouldy. Lutz and Neiva identificd these as gt peraeds,” nn
obwvious misprint for sgsamiveniris, in an apnendix to their paper dated
October, 1012, but gave no recognizable description of the male,
In 1919 Bonne-Wepster and Bonne reported the spocies from
Surinam, but we have not seen this publication. Franeca (1020
discussed the species and described the male from specimens senl him

EXPLANATION OF PLATE ¥

Pemale cibarium entire, showing armature, chitinous arch, pigment patcl,
salivary pump: detail of armature af higher magnification, The central rows ar
patel of vary heavy erect teeth are characteriztic of most of Lhe group. Fros, 26,
27, P panamenyis, two different females.  Fios. 28,80 P bispinesus, two
Iomnales, with detail of armature of o third, Fros. 40, 3. P pardensis, three
females. A pair of erect Leeth sometimes project so that thers may appear to be
six horizontz] teeth, as in detail of armstires forming part of fig, 30; pigment pateh
ernitted in latter figure.  Fros, 52, 31 P gewiculaiig, same female.
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by Lutz,  This male appears to have been one of the iwe from Matto
Grogso mentioned hy Lutz and Neiva in the appendix 1o their paper,
We have not seen this publication, but Costa Lima (1932} has discussed
it and reproduced Franca's figure of the style.

Dyar (1939} in discussing the species claimed that the females
studied by Pranca were rostrens Summers, and only the male was
squamiventris.  He claimed fo have seen specimens from Vetezuela,
sex nol stated, but presumably males, and states that the fifth palpal
segment was very long,

Pinto (1930} reproduced an unpublished figure by Lutz of the male
terminalia of spuamszentris which we have nai seen, but which Costa
Lima (1932} said agrees with Franea's figure.

I 1932 Costa Lima discussed the species at. lengtlh after an examinga-
tion of Lutz and Neiva's material and some additional malerial from
Drasil and Venezuela. He concluded that all the material studied by
Lutz and MNeiva and by Franea, together with additional material from
the Rio Negro collected by Carlos Chagas and from Veneceuels, callected
by Lutz, appeared to belong to a single specics. Diyar's Venezuelan
material Costa Lima belisved to be P, evensi Tavar.  He gave figures
and measurements of the palpi of females from Matio € sroggn, Para, Rio
Negro and Venczuela, of the wings of Para and Matto Grogsn speEcimens,
and photomicrographs of the spermatheeae of two Matto Grrosso
specimens.  These photographs, especially figure 141, show that the
sclerotized portion of the individual duet ends abruptly, with the
evaginated pouches much compressed, giving the “herringhone"
appearance characteristic of all our specimens (our fig. 21). Bo far as
we are aware, in all other species of this group, with the possible excep-
tion of Root’s species mentioned in the next paragraph, the sclerolization
includes the entire length of the individual dacts and usuzlly some of the
comnrmon ducts as well,

Root (1934), treating the Phlebotomas with short ffth palpal scoment,
notes that the male described by Franes has ralpi very different from
the female and doubts that they are conspecific, but unlike Dyar, he
realized that the name must be based on the female, He determined
as squwamiveniris a lemale from Santarem, Para, and 8 females from
Iguitos, Peru. He gave fipures of palpt, cibarium, pharynx and
spermathecae, unfortunately not stating whether they were made from
the Para or Iquitos specimens. He was unable to see the bifurcation
of the spermathecal ducts. This fact strongly indicates that the
sclerotization did not extend to the bilurcation, a striking and wneommon
character in this group. However, the rather slender ducts and their
irregular coarse anuulations do not correspond with the “herringhone”
pattern of Costa Lima's and our specimens.

EXPLANATION OF PLATE v

Fre. 3. P, povewensiy, bead, femmale. Fros, 35-39. Antennal segments
II-1V and palps, male and female, drawn to zame scale: antennal gegrment 1V
with sseoids enlarged: fig, 35, P, pamomensis; fp. 36, P Fzpinesus; fig. 37, P
pavaensis; fig, 38, P. genionlutus; fig, 30, P, sqRaEnTvenivis,
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Galvao and Coutinho (1940) gave keys to males and females of the
species of Phlebolomns then known from Brazil. The charactors for
the male appear io be those used by Franca (1920) and Costa Lima
(1932}, while the characters for the fermnale were based on material
presumably from Sao Paulo. The spermatheea of the female is figured
in both a drawing and a photomicrograph,

Floch and Abonnenc (1944) gave descriptions and figures of what
they considered squamiveniris, based on females from Prench Gaana,

Costa Lima reviewed the problem again in 1941 and came to the
corelusion that the lypes of squamdventris must be restricted Lo Lutz
and Neiva's specimens from Para, that some of their females from
Malto Grosso may be small specimens of Syaamitendris, but that those
labelled “Salto Augusto™ are a different species. The specimen from
Rio Negro formerly (1932) considered by him 1o be squamiveniris, he
believed in the later paper (1941) to be different and named it 2.
chagasi, while Root’s sgramiveniris he also believed 1o have been based
on one or more diffcrent species, The Venezuelan specimen referred
to sguamiveniris in 1932 he later considered to be pensmensis. Costa
Lima placed great emphasis on the lengths, both actual and relative,
of the palpal segments and gave charts of palpal lengths of various speci-
mens. It should be noted that the figures far palpal segments IV and V
in this paper (1941) are reversed.  The explanation of the figures would
result in IV being longer than V, which ig never 8o in this group.

We have compared our female specimens with all the faregoing
deseriptions and figures and have concluded that they agree only with
the specimens from Matto Grosso diseussed by Costa Lima and con-
sidered by him 1o be probably small specimens of squamiveniris. The
palpt of our material range in total length, excluding the frst sepment
for eomparison with Costa Lima’s measurements, from 522 micra to
286 micra. He gave 535 micra for the Matto Crosso spooimens and
645 micra for those from Para. The length and character of the
spermathecal ducts and the structure of the cibarium seem to us of
utmost importance in this group, but unfortunately adequate deserip-
tions or figures of these structures have not been given for true squomi-
veniris from Para, for chegesi or for the other material discussed b
Costa Lima. Root also was unable to make out Lhe non-selerotizad
parts of the ducts in his material. The portions of the ducts which
he did see, however, are quite different from the comparable parts
in our material. Root also stated that the pigmented patch i the
cibarium of his specimens was faint or absent, while it is quite strongly
marked in onrs,

EXPLANATION OF PLATE VII

Figs, d-45. Wings: fiy. 40, -, punamensis, male, costal portion; figs. 41, 42,
P pargensis, male and female: fig. 43, P, bispdnones, male; fp. 44, P, penienlotis,
male; fg. 45, F, squomiventsis, fvmale,

Fro, 46, F, birfinesus, head, female,

Fros. 47-32, Sternites 1 and IT: fige, 47, 48, P, genienlalus, male and female;
fig. 48, P. squomivenisis, femnale; fig. 60, P, Mspincsns, femzle; fig. 51, P, frivha-
mensis, female; fig. 82, P, parcensis, female.
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The species whose spermathecae are figured by Galvao and Coutinho
(1940) is obviously cuite different, with much shorter, entirely
sclerotized, individual ducts.  Their figures, especially the photograph,
show both spermathecae and ducts in their general form, proportions
and sclerotization, to be very closely similar to gemicudatus (our fig. 15),
Floch and Abonnenc’s (1944) figures are unfortunately printed on such
poor paper that it is difficultl to be sure of the character of the sclerotiza-
tion of the ducts or of the number and arrangement of the erect spines
i the cibarium, The measurements of the palpi and wing which they
gave fit well with squamiveniris and we helieve it quite probable that
they wers dealing with true squamiventris.

The associated male we place here on the basis of the collecting
data, the similarity of coloring and palpal formula, and the possession
of an equally long delta. The oaly other species of American
Fhlebotomus with similar palpi, coloring, and wing venalion are sni-
setosus Mang. and complerus Mang., both known only in the male sex,
Orar male is exceedingly close to compleans, differing only in details of the
parameres. It is quite possible, of course, and indeed very likely, that
complexus is in reality the male of sguamizentris, since both were from
near Belem, Para, and that our specics is a closely allied form, perhaps
chagasi C. L, In view of the close similarity of the females of this group
it may prove impossible to find characters to differentiate the females
of complexues, wniselosns and squemiventris. Lacking material of either
complexns or squamiventris from near the type locality, and in view
of the diflerences in our single male from theé deseription of carieies,
we hesitate to synonymize the two speeies.  Although realizing that
our male 15 distinel from any deseribed species, the close carrespondence
of the associated females with sguamiventris make it seem undesirahle
1o erect a new name until the relaled specics are better known., For
purposes of comparison we give here a description and fioure of our
material.

A medium sized sandfly with conspicuously infuscated mesonotum.
Lyes of average size for the genus. Tergites and stermites, EXCEPL
margins, apparently clothed largely with broad striated scales. Margins
clothed with semi-recumbent setae. Wings with venation as figured,
clothed with long hairs and at least some lorate striate scales at base.
Palpi as figured, those of the fernale ncarly twice as long as those of the
male.  Newstead's scales sparsely scattered over nearly the whole
dorsal aspect of the third segment.  Ascoids as figured, ahsent from the
terminal three segments in the female, nol certainly visible in the
unslained male,

Male genitalia as figured. Dorsal aspect of style with numerous
non-deciduous lorate seales, not all shown in our figure, a few of which
appear to have been present on the coxite alse. Pump large, the
filaments slender, twice coiled within the base of the genitalin, their
tips nob clearly visible, but apparently somewhat inflated and annulate
just before the tip.  Filaments twice or somewhat less the length of the
pump.  Female cibarinm as fipured.  Pharynx rather broad, with weal
digitatc processes at the posterior end.” Spermathecae as figured.
Ninth tergite with mixed lorate scales and setae. Gonapophyses of
eighth sternite slender with somewhat faleale tips. Stem of genital
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fork slender but blunt. Cerci of male rather slender and pointed, of
female broader but quite acute.
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