NOTES ON THE SIMULIIDAE OF PAWAMA
(Dipt., Nematocera)

Ci, B, Faircam,

Junior Xedical Entomaoiogist,
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Papama, B. de P.

This paper 15 the result of attempts to identify Simuhlidae
collected from time to time during the past year in the Republic
of Panama and the Panama Canal Zone. No claims as to its
completeness ean be made, as 1 have seen no material from the
mountainous region of Chiriqui Province, and very little from
Darien Province or the Atlantic coast of the Isthmus. Prac-
tically all the material, in fact, was taken in the Canal Zone or
alone the Pacific side of Panamsa west of the Canal Zone,

The literature records but two species of Stwoedinm from
Panama, while in the material before me I have been able to
identify with fair cerlainty seven previously described forms,
and three which appear to be new. In addition to these, 1 have
seen material of two other species, but in one case the specimens
arc not sufficiently well preserved for description, and in the
other, the single specimen was destroyved by ants before it could
be studied. Furthermore, I inserl here briel notes upon two
other described species which are quite likely to occur within
the boundaries of the Republic, but which I have not vet
encountered.

Simulium sanguineum Knab (Bull, Enl, Res., VI, pp. 279-250.
[015-16), from the Rio Afrate, Colombia. Thizs loeality is near the
pastern border of Panama, Knab mentions only the female, and gives
no fgures. It is deseribed as a small black species with iridescent blug
thorzeie sirpes and unammed larsal claws,

Simulivm exiguum Rocbawd (Bull, Mus, Ihist, Nad,, Pans, XII
Mo, 12, ppo 105-109),  Deseribed from Venesuelz, and recorded by
Beoquacrt: from Guatemala (Onchocerciasis, pp. 212-214, 1034), I 18
sald to he o small black species with wellowish legs, anarmed tarsal
claws and bare stem vein. The male and early stages are unknown.

[t 15 inleresting Lo note that most of the descnibed species
reported herein have been recorded previcusly only from Cen-
tral America north of Panama. S, eclracensm Wik, has hbeen
recorded from Scouth America, but T question the identification
{see below under ochraceuns). 5. metallzcwm Bell. is recorded

i
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from Trinidad, but as noted below under that species, there
appear lo be at least two forms going under this name. 5.
mexicanun Bell. apparently oceurs in Venezuela, if myv inter-
pretation of 5. lugudra Lutz and Tovar is correct.

From the point of view of possible public health significance,
it might be well to point ont that two of our species, 8. ochracenm
and 8. metalficaon, have heen ineriminated as veetors of Oueho-
cerce caecittiens in Mexico and Guatemala. In North America,
several species of Simulivm are known to transmit Leucocviosoin
infections of domestic birds,

FFor the purposes of the present paper, all the species are
placed in the genus Simulivm, as a discussion of generic and
subgeneric problems would necessitate a far wider acquaintance
with the group than I possess. The characters used in the keys
are based entirely on external structures of the female and puapa,
as I believe that where such characters exist, they are far more
practical than those of the male genitalia. The pupal respiratory
filaments, at least in the species [ have studied, show admirable
characters in their number and arrangement, and although
there is some variation, there has never been any difficulty in
separating the species on this basis. It is hoped, however, to
discusgs the male genitalia and larvae in a later paper.

All figures were drawn from material mounted in balsam,
which, in the case of the legs, obscures the colors of the ves-
titure. The figures thus indicale only the color of the under-
lying chitin. The female genital fork is quite thin and tenuous
in many cases, and is apt to become folded and twisted during
disseetion and mounting. Although there is considerable indi-
vidual variation, this structure offers good specilic characters if
nsed with care,

KEY TO FEMALES
1. DBagal section of rading (1) bebween the stem vein and inzsertion of Ry.; with

at least a single row of macrotrichiz, 0 0 o En e
Bazal section of radius bare. .., ..., ... T
2. AL least the mesonotum rich golden vellow or orange in ground color. ... ... .5
Megonotum blackish or brownish with various ornzmenzation , | i g B
3. Tarsal claws entirely wocthless.  Mesonotem with & padr of dorsal and & pedr
of lateral silvery stripes.  Abdomen vellowish with 3 or & rows of black
EEAl BDOEE. e e e samboni Jennings
Tareal claws toothed,  Abdomen not spotted, ..., e

4. Tarsal claws with a strong double basal tooth.  Mesonotum vellow with 4

silvery stripes. Abdemen dusky, lighler baszallv. Legs mostly vellowish,
PRNAMENEE S50 10w,

Mesonotum orange with 2 incomplete dorsal silvery stripes, - Abdomen clear

yellow on first three segments, black on remainder.  Legs mostly blackish,
echraceum Wik,
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Large blas spocies, over 2 omnan. 1f.11|.|.1. Tazzal claws with strong tooth.
Leps largely blackish. ... .. v comexicanum Bell

Sinall grevish species, less than 1.5 mm. lan |.{ TTarsal claws with WETY IENTE
basal tooeh, Legs fargely yelfowish. ... ...........o..0 . clackd sp, nov,

Mesonotum with brilliant iridescent bluish-green seales, eapecially on sides,
Frons shining biack. Tegs nmuostly dark, with seme sibeary pollinoeity,
met}tﬂicnm Ball,

Mesonotam with or withouet silvery nocreous stripes, but without iridescent

Brglag: s E e gl R R T R S g
Mesonotum with 4 PrOTnIneT LH".-'L“I.‘.- [ S Lu])lh an o deep biack ground, 3
Mesonotum withont prominent stripes, grey o reddish (of i R R |

Stripes of mesonolurn narmow, maereous sibvery, the lateral pair broken up iote
. L P
two short stroaks or s;mL:e. Ll_'|.;5 cxtensively blackizh,  Tarsal claws

with a strong tooth. ... ... i oo haematopotum AMdall,
Stripes of mesonotum broad, egual te or broader than the median Black
interval.  Lateral stripes rontinuoos. Logs, -’:xr_upt tarad, all vellowish.

Tooth of farsal claws very minute. s coww .o marathromi sp, ooy,
Alesomotum bBlzckish, with indizlioel greyish ‘11 ]),” and long silvery hairs.
ITied tibine with a yrumim_'uL dark viog on bazal half,  Small species, less

than 2 mm long. . .. TR pulvemlentuml‘f{:mh.
Mesonotum dull mzhopany blcmu. th mh ar Ew- ]\Jll.mf.m.,. Hind tibine wich-
out dark ring. L.ar_:[n;, snecies, over 2.5 mm loug. oo oL L virgatem Cag.

KEY TO PUPAL

Respiratory filaments G-branched. .. ooo 00 1 ;
Respiratory filaments with 8§ or mare branches. .. ... ... v i

The three main stems o furk: vlose to and equidistant from Ll 1)‘1*&
Cocoon lirhthy woven, & stmple wall-pocket Lype without locieg sides
metallicum
Two of the main stems fork o shorl distance [eom the base, Lhe third prae-
tically ot the base, Coooon of wall-pocket type, but wilh flaving sidez. | clarki

B

Filaments S-branched . G e e R A R N e e
Tilaments with more than 5} hr.zm"w el . . . LLH
All forks rather close to the base. ... ..o . L o ils ool R AR
At lenst ane fork quite far from base. . ..o aan L e S
Three mam stems, bearing 4, 1, and 3 branches,  Cocooo « |:.;<.r af aped. the
rnargin ‘}ID(HI;"‘El’J incm T ng Anger-like projections.. ... L Lovirgatum
Four main stems, with 2, 3, 1, and 2 branches. Corenon of walln pocket type,
with wery 1.1|,|j\_. flaring sides, ....... . B} ... ochraecum
Thres main stenis, with 4, 2, and 2 Lrane |l("‘-, ,.ILL I.l_.mmﬂ fork on Lhe four-
brancled stem guite far from b Covuon as in darki. ... haeumtopotum
Two matn stems, ;.0 s FA R i i 7

Mlaan stems 1Ll‘.|1|-|11-..||.1.- shon ]|.- h“_mum:_ quiie |.-;"|_.'IL'.CI "Lfi "-.I. 1L sbemms wikl 2 .-J.]'l(].
G branches, the forks of the most bass] Branck of the 6-branched stemn:
dividing it ap pr-::-\irﬁ.dpl],- into thirds, Coeoon a :-:Emplt: wall-prackel with
nregul.u apper margin, . ..., . i e el i cmearathruemi
Main stems normal, branches slender 11L'n1|4:|1r:-l.:1 ‘Main stems branched as
abeve, but basal beanch of 6 branchad stem with the forks close topether,
dividing the brasch ag 11‘~rux..mu, aly i halves.  Cocoon of wall-pacliet type,

bl with Haring sides. . ... ooy, e .. sambond
Filamments of 10 short stout t:-n 1¢h:=*'. f DECOI hp]w -«I.ﬁped, the lower lip

TEATEITE TERRNIAE i v e Evn ey e e ceeeoo. . -pulverulentum
Filaments mere than 10 branched, ..., .. T b e R

Filaments of 12 mediam branches, all arlsing pra-."cl zlly at 1113 hake Coooon
glipper-shaped, the lower Hp margin deeply dentate, ..., ... mexicanum

Filaments of 20 branches, avising from 3 main stems, one beaving 4 branches,
the ather two, 8 cach. All forks [airly near baze. Cocoon of simple wall-
pocket tvpe, the upper lip margin produced in Uhe roaddle . papaimense
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Simulium samboni Jennings

1915, Proc. Ent. Soc. Washington, XVII, po 199-200 {8 ¢; Empire, C. Z..
Pinto, 1931, Tth Reun. Soc. Arg, Pat. Reg. Nocte, po 740,

Length of mesonotum and scutellum 1.0 mm., of wing 2.0 mm.!

Female—Trons and clypous with silvery pubescence and golden
hairs. Antennae yellow. Front tarsi somewhat inflated. Legs without
silvery scale-like hairs. Tore and mid fomera and tibiae vellow, fore
tarsi blackish, mid tarsl mostly yellowish. Hind legs as figured (Fig. 9).
Thorax with mesonotum orange vellow, sparsely golden haired, and
with four silvery stripes, a dorsal and a lateral pair. Plegra vellow with
sorne dusky areas. Scutcllum yellow, with long dark hairs, Abhdomen
poorly chitinized, yellow on first two toergites, drd to Gth tergites with
srnall black median domsal plates, and 1 or 2 series of dorselateral darde
spots. The terminal lergites are whitish and shiny. Laterally and
beneath the abdomen is dusky end apparently without patches of silvery
pubescence.  Post-scutellum with some silvery pubescence. Tarsal
claws simple, without tooth or strong basal heel (Fig. 8). Pupal fil-
aments & (Fig, 31). Cocoon of wall-pocket type with widely flaring
sides, Genital rod as fipured (Fig. 243, Stem vein selose.

Male—Similar fo 2, except that sibver stripes of mesoncium
reduced to short anterior palches, some silver pollinosity on fore tibiae,
arid large lateral patch of silver on 2nd tergite. Ahdomen lighter, only
the termninal sepmenis dusky,

The adult 15 very similar to 5. panamense, excepl that the
abdomen is vellowish with longitudinal rows of rounded dark
spots, and the midtarsal claws are entirely without teeth, The
fupa is, however, very distinct, having S-branched filaments
about 1.6 mm. long.

Coceen subconical, margin slightly thickened , irrepular dorsally. No
fioor; texture thin, Length about 1.8 mm,

Panama records: Empire, C. Z. (& ¢ Types). Cerro Sta.
Rita, Colon Prov,, E. P, February 2, 1940, Tio Paloma, near
Juan Diaz, Panama Prov., R. P, January 14, 1940. Quebrada
Manianita, near Pedregal, Panama Prov.,, BE. P. January 14,
1940, El Valle, Coclé Prov, B. P. December 10, 17, 1939, Rio
Puente, Panama Prov., R, P, April 27, 1940, Rio Callabaco,
C. Z. TPorest Reserve January 21, 1840, All bred from pupa on
vegeiation or detrtus,

0Of the three small yellow species of Simmedinm taken in
Panama, the present one seems best to fit Jennings” description.
It is the only species with the abdomen with conspicuous dis-
crete dark spots. Jennings apparenily did not preserve the

FThe length of the whale insect iz nol given, as the aldlomon is subiect to much
shrinkame.
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pupae from which he bred his material, at least Dr. Alan Stone
was unable to find them when he kindly undertool: a compar-
ison with my material, so that complete certainty in the
identification is impossible at present. Saemboni seems quite
close to callidum D, & 5., but differs in lacking the small black
mesonotal spots, in the pupal flaments, which branch wvery
much farther from the base, and in the cocoon, which has prom-
inent lateral extensions on the substratum, said by Bequaert
(1934, p. 212} to be lacking in callidum.

5. samboni is one of the most abundant species about the
Cangl Zone, the pupae being lound on dead leaves and Lwigs in
nearly every little stream [ have examined, but it apparently
does not allack man.

Simulivm panamense 1. =p.

Female —Length of mesonotum and scutellum, 1.1 mm,, of wing,
2.4 mm. Irons medium, much widened at vertex, grey pol]i:‘.os{. with a
few dark hairs, Antennae of | visible segments, vellow basally, darleen-
ing to brownish el spex, moderately puhescent.  Palpl blackish, pubes.
cent and moderately hairy, Proboscis vellowish brown,

Megonotum (from abovel dch orange wvellow, rather translucent,
with two parallel stripes of silver pollinosity reaching from the anterior
margin, where they are widened slightly, to near the base of the scutel-
lum. The stripes are narrow, less than half as wide as the median space
between lhem. The mesonetum is covered rather evenly with mixed
brassy and dark hairs. Viewed from the side, the pleuron and & siripe
J:l»:‘.ung the lateral margin of the mesonotum from its anterior angle to
just abowve the wing base is silvery grey pollinose. Scutellum pale strae
color . sparsely grov pollinese and with rather sparse erecl bragsy and
dark hairs.

Legs: Fore coxae and femora vellow, tibize vellowish white, dusky
al apex, larsi black, somewhat inflated. Mid legs entirely vellow,
exeept extreme apices of tarsal segments, which are dusky. Iiiml COXAEG
vellow, femora vellow, dusky at apex, tiblae black on apical third; apical
half af 1st hind tarsal black fng 12). 2nd hind tarsal yellowish at base,
Black at apex, as are rest of farsal joinis, Calodpala well developed,
pedisuleus broad and decpr, Mid tarsal elaws (g, 20} with blunt double
basgal tooth.

Wings with stem vein setose, no branch on B, Halteres vellow,
Abdomen poorly chitinized, dusky with a light spot on third tergite.
pollinoze, and with seattercd hairs,

Pupe owith twenty branchial filaments zbout 1.5 mm, lonz,  All
forks are quite close to the base (Fig. 39).

Cocoon 4.0 mmn, leng, subconic, the opening about 90 degrees to the
long axiz, but the cocoon is completely floored, the floar extending out
in front a considerable distanes, There i3 also o dorsal projection of
irrcgular extent, The texture 18 moderately dense, but there are numer-
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ous openings, particularly in the anterior part. The margins of the
aperlure may be slightly thickened.

This zpecies scems nearest to 5, spmblicicolor Lutz, which
also has 20-branched respiratory filaments, but it differs from
that species in having a pair of silvery dorsal stripes on the
MEsoN0LUT,

Holotvpe 7, Allotype &, 4 2 Paratvpes. El Valle, Coclé
Prov., R. P. December 17, 1939, 5 2,1 & Paratypes. El Valle,
March 17, 1940, 1 & Paratype, Rio Puente, Panama Prov.,
R. P. April 21, 1940,

Simulinm ochraceum Walloer

1861, Trans Ent Soc. London, (N, 83 V. pl. B, p, 332 ( 9 Mexico)., Kertész, 1902,
Cat. Dhipt, 1, p 2800 Johanosen, 1003, New York State Mas, Ball, 68, g 370
(). Aldoieh, 1905, Cat. Mo Awer. Ihipl., po LT Beguaert, 1931, Oochocers
ciasis, pk IIT, p. 210,

Chlegrde oclracen Enderlein, 1925, Zool. Ane, LXIL o 208,

Fasmratfene ochroceim Divar and Shannon, 1927, Proc. U0 50 MNat Mus, LXIX,
Art, 10, p. 16 (9@ Chiapes, Mexieo), Dampf, 1031, Medeoineg, Rovista Mex-
wang, X1, pp, 76, 74T, 748, iz, 3, (¢ Chizpas) C. C. Hoffmann, 1930, Arch.
Sehifls-u, Trepenbye,, XXXIV, o, 470 193y An, Inst. Biolagiz, Mexico, T, 4,
o, 298, fig, 4 <90 1931, op. cit,, L1 3, . 217, figs, 3,4 5, 12, 14, 15 {larva snd
pupE ).

Length of mesonotum and scutellum (K71 mm., of wing 2.0 mm.

Female Frons pearly pollinese,  Antonnac reddish basallv, the rest
Black. Less withouwt praminent sibvery scales, 1'%1-;*. .ff,-nm]'n 'r;um;l:;'_lj,-' 1-'0.]15:-'-.1.',
the tikdze and tarst larvgely Blackish (fig. LU Fronb tarst somewbal
inflated,  Mesonotum ofange vellow, with fwo anlerior dorse-latlersl
paiches of silver pollinosity. Sides of mesonotum without silver, Pleura
brownish with some silver pollinesity, Abdomen poorly chitinized, the
first 3 segments clear yvellow, the remaining black: Up of abdomen
chitinized and shiny. Stem vein setose. Mid iarsal claws strongly
toothed (Og, 6.

Male—Asz in female, but no silver on mesonotum, and sbdomen with
pearly patches. Pupa with 8-branched filaments (g, 33), cocoor of wall
pocket type, the upper margin of the aperture somewhat thickened, the
rear half locred over, and wilh widely Nering sudes,

My material agrees well with Bequaert’s and Hoffman's
descriplions and figures, except that the pupal filaments branch
somewhat more basally than shown in Hoflmman’s figure.
8. ochraceum: of Lutz and Tovar [19238 Eszt. Zool., Parasit, Ven-
czolanas, p. 45, Pl. 4, Fig. 4, { &) Pl 6, Fig. 3 (respiratory
filament}], and of Pinto {1931, 7th Reun. Soc. Argentina Pat.
Reg. Norte, pp. 739, 752, Fig, 10), scems to be different, as the
arrangement of the pupal filaments s not the same, the size 13
larger, the abdomen entirely darl, and the legs extensively light
colored. Recently, J. Lane and C. E. Porto (Bol. Biol. Sao
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The figures of logs and gerital forks
Lhe respiratory filaments are accompand

senks (LA mi, while the figures of the
Fig, 1. Hind leg of 5. meviconim

Fig, 2 Hind leg of 5, feematopoinm
Fig, 3. Hind lag of 5 ssaratieieni
Fig, 4. Hind lag of 5 godveradenfom
Fig, 3 Hind leg of 5 eirgatum

Fig, 6. Mid tarsal claw of 5. ockrecewm
Fig. 7. Mid tarsal claw of 5 virpedem
Fiz. & Mid torsal claw of 5, srmboend
Fier. B, Hind feg of 5. sanbont

Figr. M. Hind leer of 5. clarks

Fig. 11, Hind ler of 5, selirgecnm

L

are drawn 4o the same seale, Lthe Hgares of
el by o seale ling, which in each cass repre-

Taws are nat deawn to scale.

ITind leg of 5. pawamense

o ITind leg of 5. smeialficwm
4 Mid tarzal claw of S, mexteongm
A, Wi tavsa] cliw of 5 smrrathenmy
o Mg tarss] claw of 3 foe-

wilafmilm

- Mid tarsal elaw of 5 smetaliicun
- Mid tarszl claw of 5. clorid
- Mid tamsal claw of 5 puluer-

selendim
Mid tarssl claw of 5. pasgmense
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Paulo, (N. 8 IV, 2, p. 171, 1939) mention specimens (as
Hasimulive  ochracewm)  from Bolivia, but they give no
description.

The species has been bred from pupae on dead leaves in a
small strearn on the Atlantic side of the [sthmus, and a single
pupa secured at El Valle on the Pacific side. It has not heen
seen to bite marn.

Thsirtbution: MMexico, Guatemala, Panama.

Panama records: El Valle, Coclé Prov., December 10, 1930
{pupa only). Cerra Sta. Rita, Colon Frov., February 2, 1940,
Rio Puente, R. PP, April 27, 1940.

Simulium mexicanum Dellardr

15862, Sarp. Dite, Mossicana, Appendice, po G (57 Tuxpango, near Orizaba, Mexizal,
Fertesz, 1902, Cat. Dipt., I, po 288, Jobhannsen, 1803, New Yorlo State Mus,
Bulll 6%, p. 369 (). Aldrich, 1905, Cat. N, Amer. Dipt, po 170 Mallach,
194, U & Dept., Agrie, Bur. Hol, Techn, Ser, Buoll 26, po 35 (&8 9N
Bequaers, 18934, Onchocercizsis, pt. [T, pp. 216217, Gz 00 (5 9, pupa, cotoon;
Croaternala].

Odapmia wrexienna Endertein, 1925, Zool. Ane, LXTE, po 208

Enstwalinn miexteemum Dvar and Shannon, 1927, Proo, T & Mat, Muos, LEIX,
Art, 10, p. 13; ol IV, fig, 46 (9 Cordaba, Mexico), Damps, 1027, Rev, Mex.
de Biologia, VII, p. 129, Pinto, 1931, Tth Reun, Soc. Arg. Pat. Reg. MNorte,
. 138,

Sinrnliens anresprencietiem Malloch, 1914, Lo, n 27 (9 Guatemala). Pmto, 1931,
Loe, po T2,

Odapmio oureopunclole Enderlein, 1923, 1 o, p. 205,

Ensimnlinns twrgidum 2, C. Hofiman, 1930, An, Inst, Biol, Mexico, T, 4, p. 205,
figs. 6 and 13 (9 ; Chiapas, Mexico), Pinto, 1931, 1, <., p, 740.

Stmuloens fugnbre Lute snd Tovie, 1928, Hat, Zoal,, Parssit. Venezolanss, p. 446,
pleo 4, A, 2 08, pl 6, fg. 6 (vespiratocy laments of pupa; Venszaela), Pinto,
1931, L o, po 748, fig. 10 (resmratory flainents),

Female.—Length of mesonctum and scutellum, 2.0 o, of wing,
3.5 mm. PFrons about two and one-hall Gmes as high as wide, wider at
verlex, yrey pollinose with a row of black hairs along each eye margin
and scatlered hairs on vertex. BExcision of eye border opposite antennal
hasc broad and rather shallow. Clypeus ahout twice as long as broad,
oicy pollinoze with sparse, long hairs.  Antermae yellowish brown,
11-seemented, the third sepment noticeably broader than the others,
hrowanish puhbescent. Palpt and proboscis blackish,

Mesonotum (from above) unilerm dark grey pollinose with scattered
golden or brossy hairs, Seulellum concolorous, with sparse long erect
hairs along the marging,  Pleara a lidtle lighter than mesonotum.

Exrraxation oFf Prate LI

Fig, 21. Genital fork of 5. maratirem: Fip. 26, Genilal fork of 5. mefalidonm

Fig, 22, Genital fork of 5. sericanun Fig. 27, Genilal fork of 5. soematodalim
Fig, 23, Genital forle of 3, schracenm Fig. 25, (Genital fork of & pedverslentsm
Fig, @4, Genital forl of 3, samhon Fig. 20, Gemital fork of 5. panomense

Fig. 25, Genilal fork of &, efarbi
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Legs: Fore coxae and lemors yellow with mixed vellow and black
pubescence. Tibise silvery pubescent on proximal two-thirds, hlack
distally; tarsi all black, rather inflated, Mid coxac and femors dark,
apex of latter yellowish; tibiac dark on apical half and on inside edge,
proximal half vellowish and silvery haired on the outside; first tarsal
white, black at apex, second buasally white, others all brown to hlack.
Hind legs as legured (g, 13, Celeipala well developed, pedisulous rather
narrow, Mid tarsal claw toothed (g, 14,

Wing with sicm wein hairy; B. simiple, Halteres yellow, Abdomen
dark grey, the termingl segments well chitinized and shiny,

Cocoon slipper-shaped, the margins of the aperture lacelike. Pupa
with 12 moderately short filaments, all of which arise close to the bass
(G 370,

My material agrees quite well with Bequaert's description.
Latz and Towvir’s deseriptions and Opures of the adult and the
pupal filaments secim to fit the present species clozely, though
they do not mention the hairy base of the radius., In the text
the lengih 15 gmiven ag 3—4 mm., which would be about right for
this species, but the figure indicates a species considerably less
than 2 mm. in length., However, the part of this work dealing
with Simalfidae apparently was not checked, and the text and
figures do not agree in many instances,

The species ‘rmts hr?l?tl taken only at El Valle, X, P, at eleva.
tions above 2000 ft., and has not been seen to attack man.

Thstribution: ?",-_T{*\u o, Gruatemala, Panama, Venersnsla.

Fenama records: K] Valle, Coeld Prov., December 10, 19350,
{in car); March 17, 1940 {bred from IJILIJAL on roots and dead
legwves i a mounkain stream),

Simulium clarki n. sp.

Female —Length of mesonotum and scutellum, 009 mm., of wing, 1.9
mm,  Irons sublrizngular, narrow al antennae, broad at verlex,
excision ol eve margin opposite anlennal base as deep or deeper Lthan
wide, Clvpeus longer than broad, beoadest at apex, narrow at antennal
imsertion.  Frons and {‘l‘~*1.r€_:i.13 pale silvery grey pollinose, the former
with a few, the latter with many stlvery hairs.  Antennae subevlindrical,
of 11 segments, vellowish at hase, darkening to o black apex, grey paol-
linese and pubescent. Palpt and probosets dusky,

Mesonotum (viewed [tom above) uniformly silvery grey pollinoss,
ralher evenly beset, with well spaced silvery to pale brassy hairs, which
are longer and denser on the mag rrmt.ﬂhm on the disc.  On the posterior
fourth and posterior lateral margin to as far forward as the level of the
wing hasecs, these hairs point towards the anterior end of the i tsect;
while those on the rest of the mesonotum point baclkward, and a hf]ge
of upstanding hairs 1= formed where Lhe teo types join. Scutellam
silvery grey with dense, long, carved, silvery hairs.  Plevra and sides of
mesonoluin silvery grey pallinose,




Simmuliidas from Panama Prate 111
3, B. Fairchild

.:' WAy A
38 Wiy
A

Fig. 30 Pupal respiratory filameols of S, clirkd

Fig, 31, Pupel respiratory Glaments of 50 soncband

Fio. 32, Pupal respiratory Glamnents of 3, depatiom

Fig, 33, Pupsl respiratory Alaments of 5, boematodotiom
Fiz, 34, Papal respivatory filaments of 50 meralframs
i, 5. Pupal respiratory filinents of 5. ochreccum
Tiz. 86, Pupal respiratory filaments of S0 pulverulentun
Fig. 37, Papul repivatery flaments of 5. mevinrann
Fiz. 38, Pupal repiratory filamenis of 5. malallicnm
Tig, 30, Pupal respiratory laments of 5. pewasenre
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Legs: Fore coxae and femora vellow with yvellow pubescence, the
latter very slightly dusky at apex. Tibiae vellow, with dense silvery
pollinosity on the outer side and vellow pubescence on the inner ;apex
dusky. Tarsi black, slightly inflated, black pubescent. Mid coxae
dusley, femors yellow, dusky at apex and with vellow pubescence,
Bagal third of tiblae white, silvery pubsccent, apical two thirds black,
with mixed vellow and black pubescence.  Basitarsis hasally two-thirds
white, rest and remaining tarsal segments black. Hind leos as figriarad
(g, 100, Caleipala and pedisulous well developed,  Claws of mid tarsi
with a minule tooth (fig, 1),

Wings with stemn vein hairy, R; simple.  Halteres while.

Abdomen dusky with seattered pale hairs, the last five segments
rather well chitinized, shiny.

Male. —Essentially like the female but mesonotum (from above) deep
velvely black, more densely covered with rich goiden hairs. With light
of suitable incidence, & broad continuous marginal band of silvery
pollinesity encircling the mesonotum can be made out. The seutellum
1= much less hairy, the abdomen, less highly chitinized, is velvety blacl,
with patches of bright silvery pollinosity on the sides of tergites Lwo
and five,

Pupa with six-branched filaments 3.8 mm, long (fig. 300, Cocoon
2.8 mm. long, subconic, The aperture at about 907 ta the long axis, the
aperture sicdes flaring and produced bevond the aperture on the suh-
stratum.  About hall floored, Margin of aperture thickened., Texture
quile loose and open, net-like laterally.

Holotype 2, Allotype &, 1 2 3 & Paratypes bred from
pupac on grass blades in a small stream feeding lily ponds at
Sumnmit Experiment Gardens, Summit, C. 7., January 9, 1940.
& 9@ 4 4 Paratypes bred from water weeds in a small stream at
El Valle, Coclé Prov., R. P. December 10, 1930,

Simulivm metallicum Bellasd:

1859, Sagg. Ditt, Mess, [ p. 14 (& Mesico). Kertiss, 1002, Cat, Dpit., T, o 2838,
Jobannsen, 1908, New York State Mus., Bull. 68, p. 365 (1), Aldrich, 1905,
Cat. N. AL Dipt., p. 170, Foubaud, 1908, Bull, Mus. Hist, MNat, Paris, ¥11,
p. 318 (%), Mallock, 1914, U, 8 Dept. Agric., Bur. Ent,, Techn, Ser., Bull, 24,
o 48 % Jarva, pupa) (7 nec. Bell.) Dvar and Shanman, 1927, Pree. U, S, MNat,
Mus, LEIX, Art. 10, p, 41, pl. V| figs. 720, 74, {9 Cruztemala)y. Dampf, 1931,
Medecing, Revista Mexicana, XI, pp. 754, 759, fg. 1 (9 Chiapas, Mexica).
Pinta, 1851, Tth Reun, Sov, Are. Pas, Reg, Norte, ppe BTG, T31, 732, 7335, 746,

Odagais melallicn Enderlein, 1925, Zool. Ane, LXII, 1. 3%,

Stmaliune avidwm C. O, Hoffman, 1930, An, Inst. Biol., Mexico, 1, I, p. A2, figs. 1-4
£ 8 Chizpas, Mexico); 1030, Op. eic,, 1, 4, o 205, figs. 1, 7. 8 %) 1031, Arch,
Schills-n. Tropenhyg,, XNXIV, p, 470: 1921, An. Tnst, Biol, Mexica, 11, 3,
[ 213, fige. 2a, 10, 13, 17 (Jarva and pupa). Pinto, 1951, Tth Reun. Soc. Arp.

al. Reg, Norte, p. T34,

Female. —Length of mesonotum and seutellum, 0.8 mm., of wing,
LEmm. Frons moderately broad, only slightly widened at vertex, shiny
dark grey to blackish. Clypeus hardly twice as long as broad, covered
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with flat, shiny nacrecus scales. Excision of cye border opposite
antennaze broad and rounded.  Antennse of 11 visible segments, eyvlin-
drieal, pubescent, yellow at base, dusky greyish toward spex. Palpi
and proboscis dusky.

Mesonotum (from above) black with four large grey patches. The
two median grey patches arce in the form of stripes, reaching from near
the anterior margin to about three-fourths of the distance to the seu-
tellum, narrow anteriorly, broadening into drop-shaped marks posteri-
orly. They are separated from each other by a narrower median black
line, and from the large oval sublateral grey patehes by somewhat wider
black stripes. Under light of proper incidence, the dark areas are
brilliantly pearly indiscent, There are seattered black hairs, especially
around the mergins of the mesonotum. Scutellum black with grey
pollinosity and black hairs, Pleura with pearly grey pollinosity, sides of
mesonolumt brilliantly bluish-green iridescent.

Legs: Fore coxae black on basal half, yellow apically, rather densely
yellow haired, femora yellow, dusky at apex, and with silvery scales and
whitish hairs. Tibiae dirty vellowish, with dense vellowish pubescence
and silvery pollinosity, nearly black at apex, and with black hairs,
Tarsi black and black haired, somewhal inflated.  Mid legs with coxac
darl, fernora dark, both with some silvery pollinosity and rather dense,
dark hairs. ‘Tibiae dusky, vellow at hase, pollinose and pubescent.
First tarsal joint white with silver pubescence and pollinosity, dusky and
dark haired at apex.  Other tarsals vellowish with dusky hairs.  Ilind
legs as figured (fig, 13). Calcipala and pedizculus normally developed,
Tarsal claws toothed (fig. 17).

Wings with stem vein bare, Re simple.  Halteres yellow.

Abdomen with a pearly pateh on dorsum of first segment and sides
of second seement. drd to Mth segments velvely black pollinoss,
terminal sepments more heavily chitinized, shiny, dark browa.

Maleo—Dillers from female mainly in color. Mesonotum (from
ahove) deep velvety black with two small anterior triangles and a patch
anterior to the scutellum pearly iridescent. The pleural, lateral meso-
notal, and abdominal pollinogity is mere brilliantly iridescent than in the
female. The mesonotal hairs are sparser and shorter while those on the
soutellm are very long,

FPupa with six-branched respiratory filuments, the filaments long
and the branches close to the base (fig. 38).  Cecoosr conical, of rather
apen weave, and with flaring sides.

I follow Bequaert (1934, p. 208) in the application of this
name. 5. mefallicum of Malloch (1914), p. 28) at least 1n part,
and of Pinto (1931, p. 676) seems to be a different species, as Lhe
pupa is said to have eight-branched respiratory filaments.

Distribution: Mexico, (Guatemala, Costa Rica, Panama.

Panama records: Bl Valle, Coclé Prov., R. P. December 10,
1039 (bred from pupae on water weeds in mountain stream).
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Simulium haematopotum Malloch

1914, TV, & Dept. Agric,, Bur. Ent,, Techn, Ser. Mo, 26, p. 62 { 9 ; Vera Crowx, Mex-
iea). Dnr and qﬂ’mnﬁn 19‘3? Proc, U, 8 MNat, Mus., LNIX, Art 10, po 38,
fgs. 86, 97, (Mexica, Camtem'lh Cubia, Poarte Rico), Darmf JfF"F Rev, T-.Ie~:
de Biolagia, VII, p. 120, Pinto, 1981, 7th Reun. Soe. Arpentina Pac, Rep,
Maorte, p. 734, !El'ndt. 5., 1932 Muerto Rico Journ. Public ealth Trop, Med.,
YIIT, |I DT

Female—Length of mesonotum and seulellum, 0.8 mm., of wing
LY mm.  Frong about twice as high ag wide, silvery nacreous pollinose,
the excisions of the eyve border opposite the antennsi bases brosd and
rather shallow. Clypeus longer than broad, concolorous with frons, and
wilh sparse long hars, Antennae 11 segmented, yellow, silvery pubes-
cent. Palpl and proboseis brownish.

Mesonotum (from above) velvely bluck with a pair of rather narrow
brilliantly nacreous dorsolateral stripes, broadest al the anterior margin
and reac 1111*1,: posteriorly ta the level of the wing insertions. The whole
mesonatum 1s heset with chJ]r]m lairs, sparse on the dise, more numerous
around Lhe edges.  Scutellumn brown, with a very fow black erect hairs.
Pleurs br L"'l.":'l"-sh silvery pollinose. The side of the mesonotum s
velvely black, with a namow arched nacreous streak extending from
the posterior pronotum to just anterior Lo the wing base.  Helow this
on the mest ventral part of the mesonotum 13 an ovil nacreous pateh.

Vith suitable illumination, a large nacreous patch may be seen upon the
posterior sspect of the mesonotum anterior to the seutellam,

Legs: Fore legs all dark brown, except femora-tibial, and tibio-
tarsal ]OJII.LD.. which are narrowly yvellowish, FPore coxae silvery pallinase,
rest of legs dark pubescent.  Mid coxae and femora black. Extrome
hage of tilbiae vollowish, tarst gl wellowish white, the apices of the seo-
ments somcwhat dusky, Hind ]‘J;-.Tﬁ (fig. 2) same g5 mid pair, the tarsi a
little more extensively darkened.  Caleipala and pedisulcus present.
Tarsal elaws (fig. 16} with strong sub-hasal tooth.

Wingr with stem vein bare, e zsimple.  Halieres yellow,

Abdomen v elvety bluck with silvery pollinose lateral patches on the
anteriar segments, the terminal three segments brownish, shiny and
will chitinized. .

Mule. —Dhiffers in having the dorsal mesonotal stripes reduced to
two anteror patches, the lateral mesonotal markings in the form of
three rounded spols arrangad in a triangle, and the abdomen being less
chitinized posteriorlv,

Prupa with 8 long hranchial filamentis (g, 33, Cecoss shout 2
. Jong, subeonical, Tonsely weasen with spaces, the aperture with a
slightly projecting ool and fari ing sides; margin not thickened, slightly
irregular,  Floor on posterior half only.

My material does nol agree in certain respects with Dvar
and Shannon's figures of this species {1 was unable to consult
Malloch’s original deseription), as a comparizon of our ligures
of the 2 genital fork will show. 8. pseudohaemalopotion of C. C.
Hoflman seems close also, but the genital fork is siill different
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and the tarsal claws are unarmed, S. guadrivittetuom of Loew
seems to be the name under which Dunn (1934, Psyche, X L1, 3,
pp. 177-178) listed the present speeies, but no description of
Loew's species is available to me here. Tt was described from
Cuba, where heematopetum is stated Lo occur also.  Bradi (1 e}
lists hoth species from Puerto Rico, but gives no description.
It ig probable that there are a number of similarly marked
species in this group, but their elucidation will have to wait
until Turther material accumulates,

This is the only species which seems to bite man at all
readily al lower elevations on the Isthmus. During the latter
part of the rainy season it becomes quite annoying at the
Laboratory's station at Juan Mina on the Chagres River ahove
Gamboa. The early stages have been taken on grass and dead
leaves in a small stream which feeds the lily ponds at Summit
Grardens, Canal Zone,

Digtribution: Mexico, Guaternala, Cuba, DPuerte Rico,
Panama. [ have recently received specimens from Dritish Hon-
duras which appear to be this species, though they are somewhat,
larger than my Panama material.

Panama records: Summit, C. Z., January 4, 1040, Juan
Mina Station, Rio Chagres, C. Z., November 8, 193%. Canal
Zone Forest Reserve October 11, 1939, Las Guacas, R P,
January 4, 1940, Guavabalito, R, P., October 20, 1938 (at
light). Chilibre, R. P., November 23, 1939,

Simulium marathrumi 1. s5.

Female—Length of mesonotum and scutellum, 07 mim,, length of
wing, 1.5 mm. I'rons broad, widened at vertex, eve border broadly
cxeised around antennal base, grevish nacreous pollinose. Antennae of
10 visible segrments, the first two apparently fused, broadest at the drd
or 4th sepment, dirty vellowish brown and guite hairy. Clypeus con-
colorous with frons,  Palpi and proboscis dirty vellowish brown,

Mesonatium, (viewed from above and with the light from dircetly tn
fromt) deop velvety black with two very broad greyvish nacreous dorso-
lateral bands reaching {rom the anterior margin to the soutellum, joining
to form a transverse band before the scutellum. The median black inter-
val 18 narrower than the bands, and there is a fine median light line
upon it. The light bands are semewhat narrower posteriorly. The
whole dorsum of the thorax is clothed with long, curved, briliantly
golden hairs. Viewed from the side, the pleura are greyish, and the sides
of the mesonotum bear a grevish, nacreous band, reaching from the
anterior angles of the mesonotum to ahove the wing bases, The scu-
tellum appears to be greyish, densely covered with long, golden hairs.
All legs clear vellow except front tarsi, apiesl half of hind tibine, and
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inner margin and apex of basitarsus (fig. 3). The lagt four tarsal segments
of mid and hind legs arc somewhat dusky. All legs have mare or less of a
vestiture of pale seale-like hairs. Fore tarsi cwlindrical. Hind tarsus
with well developed calcipala and pedisuleus, Mid tarsal claws with a
very minute tooth (fig. 15}, Wings with stem vein bare, Te net forked,
halteres pale vellow,

Abdomen blackish, with a nacreous pateh beneath the seaielium and
probably on sides of some other segments, but so poorly is it chitinized
except for the apleal sepments, that little can be seen,

¥

M ale.—Differs from female in having the broad grey nacreous stripos
of the mesonctum reduced to two toangular areas on the anterior
fourth of the mesonotum, They are more iridescent, than in the female,
and are only visible when observed from the front, The golden hairs are
maore sparse, being absent from the dize of the mesonolum, and the
scutellum is dark, The legs are as in the female excopt that the hind
femora are more extensively dark.

Pupa with § branchial filaments (fig, 34).  Cocoon roughly conical,
the opening at 90° Lo the long axis, dorsally with 2 blunt angla. Closely
woven, no spaces, and no marginal thickening.

This species bears certain resemblances to S, paragnavense
Sehrottky as interpreted by Lutz (1928) and Pinto (1931), but
the smaller size, absence of a strong tooth on the tarsal claws,
and the prominent grey mesonotal stripes should serve to dis-
tinguish it. The pupal flaments are somewhat like those of
S. dutzianus Pinto 1931, a species described from a pupal shell
from Venesuela, but the present species has shorter, more
tapered filaments and the branching is somewhat different.

Holotype @, Allotype &, 2 2 2 & Paratypes, bred from
pupae on Marathrum schiedeanum Cham., Rio Las Lajas, Pan-
ama Prov,, R. P. November 20, 1930, 1 o Paratype, Chorrera
IFalls, near Chorrera, R. ., March 31, 1940 {biting).

Simulivm pulverulentum Knah,

1914, s Tns. Mens, IT, Mo, 12, pp. 177-178, (9 Punta Gorda, Tritish Hon-
duras}. Pinto, 1931, Tth Beun, Soo. Arg, Tt Ber Norte, o, 7ad
Female—Length mesonotum and seutellum, 1.0 mm., of wing, 2.1

mm. Frons broad, hroadest at vortes, grovish pollinose with seallered

silvery hairs, Excavation of eve horder opposite antennae quite deep.

Clypeus concolorous with frons, rather hirsute. Antennae of 11 visible

scgments, reddish brown and quite hairy, the seements, except the

narrower terminal, of about equal width, palpi and proboseis brownizsh,
grew pubescent.

Mesonotum (from above) pale grev, with & narrow median and a
pair of wider dorsolateral dark grey stripes, which de not reach the
anterior border, and which widen and fuse on the posterior fourth of the
mesonotum, Whole mesonotum with long, silvery hairs, spicrse o0 the
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dise, rather dense near the marging.  Anterior lateral areas indistinetly
mottled with dark grey. From the side, the mesonolam has o dark arca
between the shoulder and wing base, and the dorsolateral dark siripe
appears to reach the anterior margin,  Plewra grev. Scutcllum grey,
with dense silvery hairs pointing upwards and anteriorly.

Legs: Fore coxae yellow, fomora dirty vellowish with dusky patches
at base, middle and near apex; tibiae dirty yellowish, with a dark patch
just bevond base and the apical third dusley; tarsi darle, slender, Mid
coxae dusky, femora wvellow, tibiae vellow at base, then a dark ring,
then yellow again, and the apical half dusky; first tarzal segment with
basal half wellow, the rest and the terminal tarsal segments dark. Hind
coxae darle, basal thard aned extrome apices of femora vellow, rest darle;
tibiae and tarsi same as mid legs (g, 4).  Basitarsis with o well dewvel-
oped caleipala, pedisuleus of second tarsal segment rather shallow,
Mid tarsal claws with strong basal tooth (g, 19).

Wings with stem vein bare.  Ilalteres vellowish white,

Abdomen fechly chitindzed, dark grevish pubescent, the terminal
segments with seallered silvery hairs,

Male.—Eszentially the same as female, but mesonotum wilh stripes
obsolescent, either entirely black with a few grev patches antcriorly
(viewed from above), or entirely grew with small black streaks anteriarly
{viewed from the side). Shiny hairs much sparser than in female and
brassy instead of silvery.

upa— Branchial filaments 10, about 14 mm. long.  All branches
quite cloze together and to the hase (g, 36). Cecoon subconical, about
2 mm, long, slipper shaped, the aperture at zbout 60° Lo the long axis,
Margin not thickened, but continuous all the way arcund opening,
Close woven, no visible openings.

The only other described Neotropical species known to me
with 10 respiratory filaments is 5. hirtipupa Lutz, described from
a single pupal skin from Minas Geraes, Braml. Paloeralentum
differs in having much longer filaments which are strongly annu-
lated, and in lacking the numerous trichomes of kirlifupa. The
immature stages of this species fairly swarm in some of the
swifter and clearer streams of the Pacific slope, being partial to
those with a heavy growth of Marathrion schiedeanum Cham.,
em whose finely divided leaves the pupae are often massed in
incredible numbers. [ have not observed this species biting.

Distribution: Hitherto only recorded from the type locality,
Punta (Gorda, British Henduras.

Panama records: Rio Las Lajas, Panama Prov., R. P,
Movernber 20, 1030, Chorrera Falls, Chorrera, 1. F., March 31,
1940). Clucbreda Mafanita, near Pedregal, Panama Prov,,
E. P., January 14, 1940, Rio Paloma, near Juan Thaz, Panama
Prov., R. P., January 14, 1540,
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Simulinm virgatum Coguilleit

1902, Proe. T8, Nat, Mus, XXV, p. 97 (& '-'.>: Las Vegas, New Mexico), Johann-
ser, V03, MNew York State Muos, Bull. 68 ». 383 (& 21, Aldrich, 1905, Cat.
N. A, Dipt., P 170, Malloeh, 1914, U_S. TJF‘[:-M "kg:’ic.. Bur, Ent., Techn. Ser.,
Bull, 26, p, 57 [ 9; New Mesion, California). Dvar and Shannen, F927,
Proc. U, § Nat Mus, LXIX, Ars 10, p. 39, pl. VI, figs, B2-83, pl. VII, fips
126-123 (¢ 9], Pinto, 1931, Tth Reun. Soe, Arg. 'at, Beg, Norvle, p. 737,
Bequaert, 1034, Onchocercizsis, Pare 111, P 214-2106 {9, Covoon, puaps;
Guatemala. Treated as war, r*a..'Jrc‘n.'dﬂif.:ﬂ.! of linab.,

Cdagiin virpolo Bodeclein, 1025, Faal, Anz, LXI1, - 208,

Slaailinm }-,ppﬂ wraens Dalloch ]'-}i-l oo po 28 ¢ ; Sierra Madre, Mexion).

Wiliehmda hoppovore Tnderlel ||* 1925, I o, o, 207,

Slealivm robicendsbaen Fnah,, 1914, Tns. [ns. Menz,, 11, 3 1758 { @ Vera Crug,
Mexice; Now hextoo).

Stmnlian vrpalum chiapanense C. O Hoffman, 1980, An Inst, Biol, Mesios, I, 4,
p. 200, s 2, 8008 Chinpas, Mexico), Pinto, 1031, 1. o, p. 737.

Female—Lenglh of thorax and scutellum, 2.0 mm., of wing 3.0 mm.
TFrons and clypeus grey pollinose. Antennze dusky, Mesonotum
muhogany brown, with ill-defined str ipes of thin grey pollinosity and
sparse silvery hairs,  All foemors largely whitish, fore tarst somewhat
inflated. Tihiae black and white, the fore pair with some silvery hair.
Mict anel hind tarsi black and white {fig. 3).,  Abdomen blackish, the
tergites fairly well chitinized, especially the termina] ones, Stem vein hare,
Tarsal claws strongly toothed (fig. 7). Calcipala quite shors, pedisulens
deep and wide,

Pufre with 8 rather long and stout filaments (g, 32) branching close
to the base. Cecvon slipper-shaped, with long finger like projections
arcund the aperture. I have not taleen the male,

My single bred 2 agrees well with Bequaert’s (1934) con-
ception of the species, and the pupal filaments are like those
figured for 5. chigpanense by Hoffmann (1931).

Distribution: Mexico, Guatemala, Panama.

Panama records: Chorrera Falls, Chorrera, B, P., March 31,
1940 (bred from pupsa).
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