NOTES ON TABANIDAE (DIPT., FROM PANAMA

X.! THE GENUS TABANUS LINN., AND RESUME OF
THE TABANIDAE OF PANAMA®

G, B Fareceamna,
Junior Entomaologist
Croreas Memorial LJ.-.-JC':-u Loy,
Panama, K. de I,

Genus Tabanus Linnaeus

1758, Svst. Mat., 10th ed., o 801, Latreille, 1810, Consider. General, . 443 (Tyvpe,
T Bovinws Linn.). Keridsz, 1908, Cat. Dipt., LT, g 217, Surcouwf, 1921,
Gen. Insect., Fase, 175, Taban,, o 3. DBnderlein, 1922, Mitl, Mus. Berlin,
W, 2 p. 847 Op. cit,, 1925, X1, 2, ¢ 3535, Bequaert, 1930, The African Repub-
li of Literia and the Belgian Congo, 10, p. 903, Keober, 1934, Rev. Eol,,
IV, 3, po 302,

There seems no good reason for including the many references
to the name to be found in the literature, nor do I fesl it wise
tor list the numerous names which have been placed in the
synonyrmy of Tubanus by various authors. Names in this
group are being removed from and replaced in the synonymy &o
often that it seems better not to further complicate matters.

A single species, T globulicallosis Krober (Stett. Ent. Zeat |
XCII, p. 302) has been omitted, as, although described from
Panama, [ have been unable to recognize it from the description.

KEY TO SUBGENERA OF TABANUS

. Prescatellum and dise of sculellum dengely covered with black pubescenoee
h'i-.'|' is mare or less complelely surrounded by o ring of white pubes-
erice. Fves bare.  Vertexal tnbercle weakly dc'cc']n[:-n-:i or absent in
Lu:: famale, present in the male. ... o . Bellardia
Mo black pile an seutellum, racely a small L1fL QY a5 Jt'-""h 13 .2
2. Wings prominently clouded with brown, rely largely black, f.',l:."llL!'
wilh the cross-veins surrouncded by aling fenestrae,  Frons mostly
very narrew, the callus ridge like, Eves bare, unbanded in life,

Philipotabanus

Wings fumeose, hyaline, entirely black or spotied on the cross veins, or frons
otherwise . . R S e

4 Abdomen with 1 |:~r 5 n]e Io-lw tudinal *-.,.1"1:-!_*-.. T TOWs s of truncate con-

tiruous srinngles, Fore tibine bicolored.  yes bare in the female, bare
ar fimlry in |_]||_- Tale, green with % or 3 ds L: baneds i life, 'lu"'-uﬂP“u

snline, fumose or with faint clouds on cross veins. .. ... I’Ieotahanus
.-‘-.n-l.,mq.u. unstriped, or eve with bt one band in life. .. ... i
4. BEves definitely piloge in both sexes, generzlly dark with 2 or mmt‘ }_J'DE”
bands in e, Verlexal tobercle present, usually prominent. .. . Hybomitra
Exves bare in the femnale, or vertexal tubercle absent. .. ... ... .. ..., . Tabanus

rareg IX these Annals, Seplember, 1912, @, 289,
Printing costs paid nfull by the ErrJIL:L‘iI\lcﬂiﬁT al Institute, Washingion, D, C.
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KEEY T FEMALES OF TABANTUS

1. Whally black species with deep black wings. Third antennal segment
with a rather long tooth dorsally and & prominent ﬂ'nge below, Larfre

apecies 2 TEAL Gf fooee long. R Sl SR AT e
Mot black species, the wings ]|-.=-1|.mt ar fumn-.e s R -
2, Frescutellum with a small Luft of black puhevm{“e 1g|: ‘brown species
mostly over 15 muom, long, the santennze with o strong dorsal tooth, the
“Lﬂdﬁr“’leu‘-‘rﬂ""clernt:-{hgb’rkpnﬁ. i S T R e s e e e

Prescutellum concolorous with rest of thorax, | s R BT e
3. Palpi exceedingly short and thick. ";'I*-clnmch brown, dark haired, but
with o pair of pals haired dersalateral stripes fonmed of large confiuent
rounded 2pols extending from the firss o sixth Les ks JAmportunus
Palpi stout, bul Lhe apex ‘drawn out into o slender P, Abdomen with
& median series of pele haired friangles as well as the dorsolateral
geries, the latter of smaller, less confluent apoks. | 2 covo . ferrifer
4. Frong very narrow, callus ridge like, thivd anleomnal se frmrm with a stros 1
dorzal ootk TI:F.‘:H blacl, abdamen orange rufous, the terminal -
ments often blaclk. Wings s.!Lru:-:mg]y srmoky. L:ar;:e species, gmma]]v
o T v o R SRS R L e S G s s DEOTT
Smaller more slender ﬁ]‘n‘“i{, seldomm rog lL]’Ii. 1 15 nam. T.F'_F‘S not whol Iy

black.  Trons broader, the callus ot most el sh sl A
4. Wings, meluding the oos 1&1 cell, entirely hvalioe Frans q J|I;|;L bmmi Lhe
eallus as wide as Tuborbe v B .
Wings fumose, or the veins brown '||'ar;{.11r~ci or the costal cell xul,].j-,uall or
brownish,  Frons narcower, the callus generally higher than wide. e

G Annulate portion of third antenoal segment Jonger than basal ]nr 1211
Frontal callus vellow, rounded, rather flac, Th orax grey, rather [11'Crl“]-
inently striped,  Abdomen dark with a row of pale grey medinn triangles
and a pair of dorsolaterz] rows of ol'n'll-nu, prev palehes. .. .. praepilatus

Annulate portion of third zntennzl segment shorter than heasal part.
Frontal callus black, rather protuberant.  Thorax uoetriped.  Abdamen
wellow, with three rows of faing pale haived SPOLE. rhizophoras

T.ooAntennae exceedingly slender, the third joint wholly blae k with the shorl
dorzal tooth very close to the base,  Slender, lea 15 -.-.m-frr‘ species, the
wings evenly fumese, the abdemen brown, wilth a mn;;cl:.m row of non-
conlimons w-*lp haired trinngles. . % Ho wmbraticolus

Smzller, stouter species, the wings with all veins narrowl Iy brown mar-
gined, the antennae with third joint lareely or w holly vellaiy, stouter, and

-

the abdomen not o marked. )
8. Abdomen weilow, dark haired, a ind with a prn:umme at beoad median \eﬂol,
ha lreJ alr ipe from base to apex, rarely with indications of faint Tateral
siripes, rixator
Ahdinman [:111,3:.r hrewnish }l'_]]l:]'lr, with three ‘-.’E'I" faint pareove ]malu:' haired
atripes. A R RN R N RPN | VP , [ (- ¢ |-

Tabanus higoti Dellard:
(Figs, 4 and §)

1859, Sagg, Dbot, Mess., [, P B5-530 (New name for T oapicalis "',[Fu . 1547, nec.
Wied, 1828, Deseription drawn from Macouart's Lype specimen, which wms
headless).,  Dsten Sacken, 1888, Rigl, Centr.-Aner., Dhpt., 1, p. 48 (9 Nie-
EUHEUL ). HETLE. 1925, Qe Pap. Mus. Zool. Univ. Michigan, No, 162, p. 20
(% Honduras)

Talwrmas aicalis ‘\Iﬂ_umut 1847, Mém. Soc, Sei Lille, (1846], p. 30; 1847, Dipt.
Exol., Suppl. 1, p. 2000 % i Mexicquel, Not T apdealis Wied, !SLJS

Tabonus apbreliclus l{lr_ﬂnr !f?qﬁ.f Rev. Ent., 1V, 3, p. 306 (New ngme [or T.
apveafs Macg . LBT).

Under this name I include provisionally the species occurring
in Panama. There zeem to be two very similar forms, but their
proper Telationships cannot be worked out until much more
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malerial from both Scouth and Central America is available,

The two forms may be separated as follows:

Antermae largely reddish.  Pollinosity of face and frong, and beard vellowizh
brown,  Frontal callus brown.  Upper branch of thind wein with o long
APDOILR . L L e e e e e ey T A

Avteonae lerpely black.  Pallinosity of face and frens, and beard grevizh or
white.  Frontal callus hlack,  Upper braoch of third wein without an
EEDEINETIET oo v moirins o i g m o ST, i 2 o S o oot B
Which, 1f either, of these forms is true bigof it is impossible

to say. I have seen gpecimens very similar to both forms from

Menduras and Mexico,

Panama records: Form A, El Valle, Coclé Province, April
13, 1941; May 3, 1942; Cerro Campana, Panama Prov., June 11,
1939; Rio Pequeni, Madden Lake, C. ., Aug. 21, 1940: Cerro
Pirre, Daricn Prov., March 18, 1940; Buena Vista, Chiriqui
Mt., March, 1926 (J. D. Smith). Form B. Cerro Azul, Panama
Prov., May 17, 1941,

Tabanus erebus Osten Sacken
(Fig 13

LE8G, Dol Centr-Amer, Dipt, L po 3 (9 Nicaragua and Chirigui Voleano,

Panzma). Fertdsz, 1900, Cat, Taban., po 48 Williston, 1901, Bisl, Centr.-

Amer., Dipt., Suppl. p. 267, Aldeich, 1905, Cat. N. Amer, Dipt., p. 203.

Kersész, 1008, Cat, Dipt., 11, po 240, Surcouf, 1921, Gen. Insecl., Taban.,

p. 67. Kraber, 1930, Zoal. Anz,, LXXXVI, 1. 208 (— ? Catechforsps ep.): 1034,

Rev. Tont., TV, &, p. 8040 (=7 Phesolabanus alleripennis W1k,
Astigmatophibalins setenns Kedber, 1931, Rev. Bnt., 1, 3, p. 297, fig. 11 {5 Turni-

alba, Costa Rica and Chirlqui, Panamal; 19584, Op, cit., 1V, 2, p 2700 Stone,

1938, U, &, Depl. Agric,, Mise, Publ. No. 3048, p. ES

Thiz species 18 one of the largest in our fauna, and is readily
recognized by its wholly black color, including the wings. It
seems to be related to the Worth American T. afratus Fab., to
which Osten Sacken compared it, and might with some justice
be combined with that and related species into a group of sub-
generic rank, were it not for a number of species which form
perfect intergrades with a large and rather heterogeneous
complex of South American forms which are as yet poorly
known.

The antennal tooth is very variable in length, and may even
reach the first Lerminal annulus,

Distribution: Recorded from Nicaragua, Costa Rica and
Panama. I have seen 6 2 from Costa Rica in the ITine Coll.

Panama records: 1 9 Barro Colorado Is., May 10, 1926
(Greenej; 1 2 Cabima, Panama, May 20, 1911 {Busck). 5 ¢
Iio Pequeni, May 11, 1940. 1 2 El Valle, Coclé Prov., April 13,
1941. 1 2 Cerro Azul, nr. Pacora, May 17, 1941. 2 ¢ El
Valle, Coclé Prov., May 3, 1942,
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Tabanus ferrifer Walleer
(Fig, 30

1850, Insect, Saund., 1, Dipt., o 30 {9 ? Barhadoses); 1831, List Dipt. Brit. Mus.,
Y. Suppl. 1, . 189, Osten Sacken, 1858, Cat, Dipt, N, Amer., po 21 1878, Mem.
Bosten Soc, Nat, Hist., IT, pe. 4 (4), p. 470; 1878, Car, Dipt. N. Amer., Znd ed,,
p. Gl lertéss, 1000, Cat. Taban., p. 4% Aldrich, 1903, Cat. N, Amer. Hpt.
p. 208, Kertész, 198, Cat. Dipt., 11, p. 241, Surconf, 1921, Gen. Tnsact.,
Tabam, p. 68, Dunn, 1920, Am. |, Trop, Med., [X, 6. . 801 iBarannuilla,
Colomlnal,

Tobanus (Lopholzbanns) fereifer Wraber, 1030 Zocl, Apg,, LEXNNVI, pp. 202083,
fig, 7 (9 Venezuela); 1934, Rev. Ent., IV, 3 p, 205 (Barbadoes, Panama,
Colormbia, Venesuela), DBequaert, 1940, Rev, Eal., XI, 1-2, pp. 208-209, fig, 3;
1040, Bull. Eot. Res.; XXX, 4, p. 448 (Trinidad).

Tubanws (Lophoiabanis) dm:'.'ale,si;:i_jr.'i Seilady, 1926, Biol. Hung., T, {71 p. 26, Bl 4,
. 20 i, 9 Trinidad, Surinam, Pansmad, Kraber, 1920, Zool, Ans,
LEXXITL, pp 130131, fig. 10 (Venesuela, Panama, Trinidad, Surinam,
Bolivia, Paraguay, Argentina); 1930, Op. eit., LXEXVI, po 2638; 1934, Rev,
Ent., IV, 3, p. 205,

Hybosirabe orpativentris Wraber, 1929, Konowia, VIII, p 182, PLOIT, figs, 10, 11
(as synonym of 17 (K] dromesfeding,

This species and T dmportanus Wied. appear to be related
on the one hand to the subgenus Bellurdia (Lephotabanus Sxil)
and on the other hand to a large group of South American
species whose relationships are as vet not worked out.  Ferrifer
is fairly abundant in Panama where it flies mainly during the
dry seasom, and on account of its large size constitutes a serious
stock pest.

Ihstribution: I have seen material from British Honduras,
Panama, Trinidad, Venezuela and Para, Brazil. The species is
also recorded from Bolivia, Paraguay and Argentina, but all
material from that area I have scen persomally 1s a distinct
though closely allied species,

Panama records: El Real, Darien Prov., to Capira, Panama
Prov., mostly in April, May and June, but scattered captures
in Nov., Dec., Jan., Feb., July and August. Apparently quite
abundant nearly evervwhere,

Tabanus importunus Wicdemann

(Fig. 2]
1828, .:‘nuss. ;?'.-waiﬂ_ Inseke,, T, po 127 {9 Hrasal). Walker, 1851, List Dipt. Brit.
Muz., ¥, p 210, Kertész, 1900, Caz. Taban., po 3. Lula, 1912, Comm. Lin.

Teleg. Matto Grosso, Zool., Annexo, 5, 12 4; 1900, Inst. Osw. Cruz em Man-
guinhos, po G0, Surconf, 1921, Gen. Insect,, Taban,, p. 71, Erober, 1528, Ann.
Muz, Wien, XLITT, po 246; 1934, Rev. Enz, 1V, 3, po 310, Lutz, 1914, Mam.
Inst, Osw, Cruz, VI, 2, po 0. Fischer, 1933, Rev, Ent,, 111, 1, p. 134

Odontoiobanns fmportanes Lute, 1928, BEst. Zool, Parasit. Venezolanas, po 57,
(Veneeoela ),

Tabaris aldddicolfis Macouart, 1880, Dipt, Exol., Suppl, 1V, p. 32 (Guvanal.

Dalanns remivordidus Walker, 1834, List Ddpt, Brit. Mus., V. 3. 208 {9 Santarem,
Brasil).

This species appears to be fairly abundant locally in the
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Republie, though its season of flight, from March to May is
rather short.

Distribution: I have seen specimens from the Brazilian
states of Amazonas, Pard, Rio de Janeiro and Matto Grosso,
and from Paraguay, Venezuela, Surinam and British Guiana.
KErober records it also from Pern.

Panama records: Moja Pollo, Chagres River region, March
to May 1940, fairly abundant. 1 ¢ Moja Pollo, Sept. 1, 1940

Tabanus praepilatusg sp. now,
(Fig, £}

Female.—Length 11-16 mm., of wing, 11-14 mm.

Ewves bare, dull greenish with a single transverse narrow dark stripe
which does not reach the lateral eye margin,  Frons broad, about 314
limes as high as wide, convergent,below, pale yellowish grey pollinose.
Frontal callus ne nﬂ}r circalar, Il’!lT-:‘n".L*r than fronz, wellow to dark
brown,  Median callus o short unconnected strealk, sometimes obsolete,
No vertexal tubercle or spot. Subcallus vellowish pollinose, without
tuberele or spot, and without erect hairs.  Fronto-clypeus and genae
greyish pollinose, the latter sparsely white bearded beneath. First
two antennal segments straw colored, Back haired, not inflated. DBasal
part of third segment dull brownish, nearly as wide as long, the dorsal
angle rather obtuse but with a rather sharp apex.  Annulate portion
blaclash, considerably longer than haszal portion. Palpi whitish, dar-
sally black haired, moderately inflated basally, but slender and pointed
apically. Proboscis brows, the labella membranous, short, hardly half
length of nroboseis.

Mesonotumn pale brown with three fairly distinct stripes and the
sides grey haired.  Scutellum concolorous, grey haired.  Pleura and
'f]\fm pale grey, white haired. Legs pale brown, whitish pollinose and
pale haired, tarsi darker. Wings entirely hyaling; subepauniet with
Ilmcrutrlth:i.u., costa and frst wvein throughout and subcosta in the
middie above with macrotrichia, and often & few hairs an the base of
the second vein.  DBeneoth only the costa and subeasta are setose. No
appendix on wpper branch of third vein,  Abdomen greyish hrown,
black haired, and with a row of rather broad contiguous grey mid- dorsal
truncate Al..'L]']E]i"i a dorgo-lateral row of contiguous oblique grey patehes,
and the sides and hind marging of the sepments erev.  BReneath the
venter is uniformly pale grey pollinese and whilish haired.

Heletype ¢ and 1 ¢ Paratype from Bejuco, Panama
Province, Panama, April 21, 1940. 1 ¢ Paratype, same locality,
June 18, 1939. 4 2 Paraty }cs Aguadulee, Coclé Frovince,
Panama, August 10, 1940 g(_J. M. Johnson coll); 1 ¢ Coroxal,
C.Z., June 29, 1911 {A. Buscl{. in U. 8. N. M.). Holotype and
2 Paratypes to be deposited in the M., C. Z., Harvard Univer-
sity, Cambridge, Mass. Other Paratypes in author’s coll. and
T8 N M '
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This species appears to have no very close relatives in
Panama, but approaches in general appearance certain Nearctic
species such as abaclor Philip and erythraeus Big., from which it
differs in broader frons, and details of antennal shape and
color pabtern,

Tabanus nereus =5, nov,
{Fig. 9

Female—Length 9-11 mm., of wing, 9.5-10.5 mm.

Eyes bare, in life green with a narrow transverse median band and
the lower margin purple.  Frons moderately broad, about 414 times as
high as wide, very slightly narrowed below, and covered with vellowish
brown pollen.  Frontal callus rounded to pear shuped, higher than
wide, a little more than half as wide as frons, dull vellow,  Median
allus a short streak unconnected with the basal callus.  Vertexal
tubercle entircly abszent. Subeallus greyish brown pollinose, without
hairs. Pronto-clypeus and genac grew, sparsely white haired. First
and sccond antennal segments moderately inflated, pale brownish,
black haired. Basal part of third segment reddish, longer than broad and
longer than the concolorous annulate portion; dorsal angle well marled
but obtuse, Palpi white, somewhat inflated basally, the apical Lwo
thirds very slender, blunt pointed and almost spatulate or clubbed,
hairs mostly black and rathey long.  Proboscis brownish, the mem-
brancus labella more than half the length of the proboscis.

Mesonotum dull yellowish brown with a sparse vestiture of vellowish
hairs but na distinet stripes.  Seutellum concolorons,  Pleura, sternum
and coxae greyish pollinose and sparsely white haired, Legs pale
brown er yellowish, the tarsi dusky. Femora pale haired, tibiae and
tarsi darle haired. Wings with subepaulet, costa, subrosta and basal
section of fifth vein with macrotrichia above, anly costa and subcosta
hairy beneath, Wings lightly fumose, sl veins narrowly dark mar-
gined. No appendix on upper branch of third vein. Abdomen dirty
yellowish brown, dark haired, and with three very faint stripes of paler
hairs on the first to fifth tergites. Venter pale pinkish grey, immaculate.

Holotype ¢, Thatcher Ferry, Balboa, C. Z., June 27, 1030,

2 @ Paratypes, Old Panama, Jan. 2, 1941. This little species,
although rather incongpicuous, ean be quickly separated from

ExrLavarion or FIGURES 1x PLATE L

All figures are of the frons, entennae and palpi of female specimens, and =re
all to the same scale. The figures of wings arve dravwn from specimens mounted
in Balsam, and are to a somewhst smaller seale than the other figares,

Figs, 1, la, 1b—Tudanus erebus O, 5. 2, 2, 2h—T. i porinnis Wied,
3, 8a, 8b—T. ferrifer Walk. 4, 4a, 4b—T. bigati Bell. form B. 5, 5a, 3b—T. bigots
Bell. [orm AL 6, Ba, 6b—T. shizophorasn. sp, Paratype. 7, V&, Th—T umbraticolus
n. #p. Paratype, & e, 8b—T. [Hybomiire) guadripunctatys Macg. 0, 92, 9bh—
T merews n. sp, Paratype. 10, I0s, I0b—7, rivefor n. sp, Paralype. 11, 11a, Lb
T praepiletus n. sp. Partvpe,



Tabanidse fram Fanama Prame I
(3. B. Fairchild

FF- ,,J/ e
e e, ‘
f Sk g |
! / 'L'-r

447



445 Annals Enlomelogical Soctety of America [Vol, XXV,

its allics by the unusual palpt. It appears to be related to
rhizophorae and rixalor and perhaps to the nearctic group of
mrproviiiniuy.

Tabanus rizator sp. nov,
(Fig. 107

Female—Length 11-12 mum., of wing, 9.5-10 s,

Eyces bare, m life uniformly vellowizh green, without dark markings.
Frons vellowish grey pollinose, about 414 times as high as basal width,
slightly narrewed below. Frontal callus yellow, higher than wide, pear
shaped, narrower than frems, and prolonged above in a slender line
about its own length. Vertexal tubercle absent. Subcallus yellowish
grey pollinese, without hairs.  Fronto-clypeus and genae greyish, dark
haired above, white haired below.  First two antennal segments very
maderately inflated, vellowish, black haired.  Basal part of third seg-
ment reddish orange, longer than wide, the dorsal angle rather prominent
and marked by a tuft of black hairs. Annulate portion concalorous,
constderably shorter than basal portion, Palpi whitish, inflated
hasallv, but with a slender apex, mostly black haired.  Probaseis pale
brown, a little longer than palpi, the labella membranes, aver 24 length
of proboscis.

Mesonotum dark grey, vellowish grey pollinose, unstriped.  Scu-
tellum concolorous or slightly paler.  Pleurs, sternum and coxae pale
grey pollinose and white haired.  Legs wholly pale brown, the femora
pale haired, the tibiae and tarsi dark haired.  Subepaulet, costa, sub-
casta and first and fitth veins above with macrotrichia; all veins prom-
inently brown margined.  No appendiz on upper branch of third vein.
Abdomen light vellowish brown, darker toewards apex, dark haired and
with a fairly broad (75 mm.} dull vellow middorsal stripe from first to
sixth tergites, In well preserved specimens there is also a pair of faint
pale dorsolateral sirpes formed of a row of small uneconnected rounded
spots. Venter pale brown, mostly pale hairved.

Holotype 2 and 1 2 Paratvpe, Paitilla Point, Panama,
Eepublic of Panama, July 7, 1940; 1 ¢ Paratvpe, Venado
Beach, Canal Zone, June 22, 1939; 1 2 Paratype, Tapia, Pan-
ama Prov., Panama, May 5, 1841; 5 ¢ Paraivpes, El Real,
Darien Prov., Panama, August 15, 1930 (L. H. Donn); 1 2
Paratype, Rio Abajo, Panama Prov., Panama, 1930 (L. H.
Dunn).

The relationships of this little species appear to be with the
rigrovifiotus group of North America, it being especially close
to T fuscieostatns of Hine, from which the clear eostal cell but
brown margined wveins will distinguish it. It also might he
confused with small specimens of T haemogogus Will,, but the
vellow umiform stripe and unbanded eyes should serve to
distinguish the present species.
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Tabanus rhizophorae sp. nov.
(Fig- 6)

Female—Length 11-12 mm., of wing, 9-10 mm.

Eyes bure, unicolorous, biackish with green refllections in life. FFrons
pale grevizh pollinose with seattered dark hairs, about 214 times as high
a3 the basal width, very slightly wider in the middle than at the base
and vertex.  Basal eallus somewhat higher than wide, about 54 the widih
of the frons, its lower margin contiguons with the basal suture of the
frons, and the upper third narrowed into a fine point that may he
drgwn oul inta o short fine line, but which never extends more than
half way to the verlex.  No vertexal tuberele or bare pateh, Subreallus
whitish pollinese, without hairs.  Antennae pale vellowish, the thind
segment more orange with the annulate portion dusky. Tirst segment
markedly swollen, its apex noticcally wider than the basal part of the
third segment. Second segment with a dorsal spine, both segments
clothed above with black hairs which are especially dense on the dorsal
and distal parts, Third segment relatively narrew and with but a weak
and obtuse dorsal angle; the annulate portion somewhat shorter than
the basal portion.  Clypeus and genae straw colored with white pollen
and sparse white hairs. Palpi pure white, markedly inflated basally, but
with the spical third abruptly narrewed and drawn oul into & slender
point. Palpi clothed with rather sparse hairs, black and white mixed in
about equal proportions,  FProbosels short, longer than the palpi but
aboul equal to the antennae, pale brown, the labella fleshy, without
shiny plates, and equalling over 24 the total length of the proboseis.

Mesonotum dark grey with whitish pollinosity and short, sparse
dark hairs. Sides and venter of thorax yellowizh grey with abundant
white hairs. Scutellum concolorous with mesonotum, or somewhat
reddish distally, Wings completely hyvaline, the veins and stigma yel-
lowish,  Bubepaulet rather inflated and besel with black macrotrichia,
The costa, subcosta, and first longitudinal vein beyond the arculus
abave also bear black macrotrichia.  All cells but the anal open. No
appendix on third vein,  All legs entirely straw vellow, the femora with
mastly white hairs, the tibiae and tarsi with black.

Abdomen dirty vellowish grey, without prominent markings. The
first. two segments are mare yvellowish, the third to last rather dusky with
lighter hind marging.  In the best preserved specimen the abdomen is
clothed with sparse hairs which are for the most part black, but with
very small and indistinet palches of pale hairs indicating a median series
of spots and a pair of dersolateral hnes.  In all the other specimens,
these hairs have been rubbed off so that this [aint indication of a pattern
has been lost. Beneath the abdomen is as above, but with uniformly
pale hairs,

Male —Coloration as in the [emale, except that the mesonotum has
a slight yellowish tinge, and the abdemen shows three fairly distinet
longitudinal stripes of yellow hairs. Ewes conliguous, bare, the large
facels ocoupying somewhat more than 14 the total eve area, not sharply
differcntiated from the small facets, and the lareest facels not more than
twice the diameter of the smallest. The tubercle at vertex between
the eves is deoply sunk and barely visible.
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Holotype 2, Allotype & and 5 9 Paratypes collected by
sweeping zaltmarsh grass in a small patch of Mangrove trees
on the tide flats between Old Panama and San Francisco de la
Caleta, Republic of Panama, May 1, 1939. 1 ¢ Paratype,
Paitilla Point, Panama, R. de P., Febh. 1, 1929 (C. H. Curran
collector); 2 2 Paratypes, Paitilla Point near Panama City,
July 7, 1940; 2 ¢ Paratypes, Old Panama, April 20, 1940,
Jan. 1, 14941; 1 ¢ Paratype, Old Panama, Dec. 24, 1939, Holo-
type, Allotype and 2 Paratypes to be deposited in the M. C. Z_,
Marvard University, Cambridge, Mass. 1 Paratvpe in the U, 8.
National Museum, 1 Paratype in the American Museum of
MNatural History and the other Paraiypes in the author's
collecizon.

This and two other species described herein seem to form a
group of species which appears to be most nearly related to
T, migrovittatus and allies of the Nearctic region. Like their
Mearctic relatives, they are frequenters of coastal salt marshes.

Tabanus umbraticolus sp. nov.
(Fig. T)

Female —Length 13-16 mm., of wing, 13-14 mm.

Eyes bare, dull bronzy in life, without bands. Trons yellowish
grey, a litdle more than 514 times as high as wide. TFrontal callus
vellowish brown, drop shaped, merging impereeptibly into a raised ridge
which extends aboat 24 the distance to the wertex,  Vertesal tubercle
absent, Subcallus vellowish grey pollinoss, without hairs, Fronte-
clypeus and genac pale grey, sparsely pale haired,  First antennal
sepment pale vellowish brown, blaclk haized, mather inflated, wider than
the base of the third segment.  Basal part of third segment over twice
as long as greatest breadth, the dorsal angle acute but short, and very
close to base.  Annulate portion hardly half length of basal poertion.
Whaole third segment, excepl extreme base, black.  Palpi pale brown,
slender, black haired.  Proboscis dark brown, less than head height, the
mernbranous labella more than half its length.

IMesonotum light brown, very faintly striped.  Pleura, sternum and
coxae grey pollinose and white haired. Legs pale brown, the {ore
femora, apiees of tibiae and tarsi a little darker. Wings rather long and
narrow, pale smoky brown.,  Subepaulet, costa and first vein with
macretrichia above, suboosta with a lew maerotrichia in the middle
Mo appendix on third wein, Abdomen orange brown, darker apically,
dark hairved and with o median row of broad pale vellowish haired tri-
angles on the frst to sisth tergites. These triangles do not appear to be
contiguous, and apparently are easily lost, as they are fully apparent
only in a few of my specimens.  Beneath the abdomen is reddish yellow,
pale haired and grevish pollinose,

Holotype ¢ and 6 2 Paratypes, Boquete, Chiriqui Province,
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Panama, May 7-10, 1939. 2 ¢ Paratypes, Boguete, March-
April, 1941 (Mrs. T. B. Monniche).

This species agrees with a specimen in the Hine coll.
(Chiriqui, A. H. Jennings) labelled “'7" sémplex Wik., comp
with type,” but it does not agree very well with Walker's
description {1850, Insecta Saund., Pt. 1, pp. 34-35, 2, Colom-
bia). Kroberin hig catalogue (1934) places simplex az a doubiful
synonvm of 1. (Lephotabanus) bifioccus Hine from Cuba. Hine's
type comparisons have not proven infallible, and I prefer to
redescribe the present species pending more definite informa-
tion. The species seems closest to haemagogas Will,, from which
it may be distinguished by narrower frons, more slender anten-
nae, and uncontiguous abdominal triangles.

Subgenus Hybomitra Enderlein

1022, Witt. Mus. Berlin, X, 2, p. M7 (Twvpe H. solox BEnd. s Tabanis rhombicus
0. 3.); 1925, Op, cit., X1, 2, p. 364, Stone, 1938, U. 5, Dent, Agric, Misa,
Pub. Mo, 300, p. 36 (=Tabaxus L), Philip, 1941, Can, Eac., LXXIII, pp. T-8.

Hovbopelmn BEnderlein, 1922, Mitt, Musz. Berlin, X, 2, p- 261 {Type 17 gradeiprnciatns
F.; 1925, Op. ot X1, 2, po 3585 (as Hapopelma lapsuz), 408 [corrected o
Hybopelmay,  Kreber, 1031, Zool. Anz., XCIV, p. 640,

Dasepiyrie Enderlein, 1922, Mitt. Mus, Barlin, 3, 2, P 33 (Type T maculipennds
Macg, =T, guadriduucialus var. amaebilis Wik,); 1925, Op eit., XTI, 2.0 . 393,
Kraber, 1932, Rov. Ent. 1T, ». 200,

Theriopiectes Osten Sacken, 1876, J?vfem. Boston Soc. Nat. Hist., IT, Pt. 4, No. 4,
p. 425 BEnderlein, 1925, Mitt, Mus. Berlin, XI, 2, p. 357 (in patt). ({Not
Therioplecler Zellar 1542),

Ssiledwens Dnderlein, 1925, Zool, Ane., LX1L, p. 287 {nom. nov, for Therfoplectes
End. and authors, nec. Zeller. Type T oalereimus Meig),  Rraber, 1932,
Rev, Eaot., 1L, 2, p. 201, Bequaert, 1930, Harvard African Exp., p. %4, Borg-
meier, .1935'3. Feww. Ent., III, po 302, Krjbar, 1934, BEev. Ent. IV, 3, w241
(¢ in pail).

FPoecilosama Luts, 1908, Inst. Dswaldo Cmz em Manguinhos, g 20 (with P. pureti-
perne Mavq., P geadripunciaium Macq., P, kestrio Wied., and P. cinereum
Wied.); 1913, Brazil Medico, Noo 48, p. 6. reprint (o key, no species):; 1914,
Mem. Inst. Gew. Cruz, V1, 3, p. 167 (reprinting of 1913 paper): 1914, Mam,
Inst. Oew. Crux, VI 2 po 72 (in list, with guedripunciafune Tab. and puscri-
fenne Maca.), Beguaert, 1924, Payvche, XXX, I, po 80, (T pe Tabanus
guedripminciatus Fab, 1505, Enderlein, 1925, Mitt. Mus, Berlin, &.[, 2, p. 404
{=dAdipleins 0, 5. Mot Pegedfosoma Huboer 1816,

FPoesiladeros Lats, 1921, Bol. Inst, Osw. Crux, T, o 13 (wich quadrigaciois [Luts)
buat withour indication of anthor or synonymy?), Borpmeier, 1933, Rev. Ent.
IT1, po 200, (Tvpe, T gwadripuncioies Tab. ), Krober, 1934, Rev. Bnt., IV,
3, p. 297 (Bubgeous of Tubenas with 10 Neotropical species),

Poecilochiemys Lulz, 1922, Zoologia Medica, Publ Sep. da Folha Medica, Rio de
{aneircn. pp. 9 and 11 (with a brief :1':111;|1055:==, and in Key. No species): 1928,

25t Zool, Parasit. Venexolanas, p. 87 {in list with 2. greadripanetatng Tab,

Cmly one species of the present group occurs in Panama, the
widespread T guadripunctatus Fab. Philip (1. c.) has discussed
the proper name for this group at some length, and his selection
of Hybomitra End. seems to be the best way out of the tangle.
While Philip treats the group as a full genus, there seem to me
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to be too many intergrading forms, and I prefer to consider it
merely a subgenus.  Kraber (1929, 1931} has described a num-
ber of forms from Central and South America, but T have
seen specimens of none of them.

Tabanus (Hybomitra) quadripunctatus Fabricius
(Fig. &)

Tabanuns gruadripuncietus Fabricius, 1805, Syst. Antliat., p. 99 ino sex: Soush
Americz). Wiedemann, 1321, Dipt. Txot., T, p, 77 (§); 1828, Aussersuran,
Zwelfl. Tes. T, po 181 (%, Brazil). Walker, 15531, List Dipt. Driz. Mus, V.,
suppl, 1, 0 219, Bchiner, 12868, Reise Novata, Zoal., 1, Abt. 1, vol. B, Dip,
P86 {21, Osten Sacken, 1878, Cat. North Amer. Dipt., p. 57, Williston,
1893, Fansas Univ, Quart., TIT, pt, 3, po 193 (Rio de Jansiro): 1901, Bial.
Centr-Amer,, Dipt., I, Supnl P 257 and 258 (Mexico). Fertéss, 10900,
Cat, Taban., p, 67. Hunter, 1901, Trans, Amwer. Eot. Soc., XXV, p. 143
Alddrich, 1905, Cat. North American Dipt.. o 207, Ad. Lasz, 1907, Centrallsl.
Baki, Parasit., Abt. L, Ocig., XLIV, po 10, Eertdse, 1908, Car, Dipt., 11T,
o220 Ad Ltz and MNebva, 199, Meo. Inst. Osw. Cruz, I, pp. 30 and 32
(Etates of Bemirito Sante and Rio de Janeivo, Brazili. Hine, 1917, Trans.
Amer. Ent. SBoc, NLITT @204 (07 5 Costa Rica: Guatemalas Brasil, British
Guiana). Sorcouf, 1921, Gen. Inseet., Taban., p. 51,

Tabawns (Therioplecter) quodripunclatus Osten Sacken, 1888, Blol. Centr.-Amer.,
Dvpn, I, po 48 (o5 9 Guatemala; Costa Rical,

Trerioplectes quodripunctatus Speiser, 1004, Tnsekten-Borse, XXI, po 148

Poecitosone quedreiprneiainm Lots, 1000, Tnst, Osw, Cruz e Manguinhos, a2tk
fud, Ltz and Neiva, 1914, Mem. Tnst. Osw. Croz, ¥1, 3 72, Neiva and Penna.
1916, Mem, Inst. Oaw. Croox, VITT, oL Ad, Laule, Arsujo znd Fonssca, 1014,
Mem, Inst, Usw. Cruz, X, ppe 167, 168 and 169 (Parepuay; Missiones, Argen-
tina; Stales of Kio Grande do Su), Sts. Catharing and Parang, Brasil).
Kraber, 1931, Zoolog. Anzetger, X1V, pp. 70 and 77, figs, 10-11 (7; 9 ; Costa
Bica: Venesuela; Pery; Eouadeor; Brazil; Bolivia; Unaguay: Mexica),

Peecilochiomys guadeifuactaing Ad, Lute, 1928, Eszt. Zool, i”aras. Venezolanas.
o 5T, PLIX, fig, 7 (9 Veneauela),

Tabuics (Poeciloderas] guudripunciatus Kraber, 1924, Rev, de Entomologiz, Rin de
Janeiro, IV, p, 398, Galvao, 1935, Rev. Biol, Hyg. Sac Pavlo, V1, pp. 121125
flife histery],

Hubopelma guodrigrnctotey Enderlein, 1922, Mite, Zool. Mus. Berlin X, p. 351,

IMypopeling guadripeoiciaies Enderlein, 1925, Mitl., Zool, Mus. Beclin, X1, p. 555
(Misaprint corrected on p. 00,0,

Tabawns wegre-poonciatus Dellardi, 1859, Saggin Ditter. Messicanz, T, p. 7. PLII,
fig, 8 {9 ; Mexico; Cordove, Huastes),

Tabapns elepans Thuoberg, 1837, Nowva Acla Soe. Sei. Upsal., T3, p. 61, PL I,
fig. 3 (oo sex; no locality),

Tabanns grncilpennis Macouare, 1838, Dipt, Exot. I pb. 2, po 185 (@ Govaz, Brasill,
Walker, 1854, List Dipt, Brit, Mus., ¥, Suppl. 1, po 218 Weriész, 1000, Cat.
Taban., o, 86, Hunter, 1901, Trans. Amer. Ent. Soc, XXVIL po 145, Ker-
tesz, 1908, Cat. Dipl., [11, p. 2710 Ad. Luce and Meiva, 1900, Mem. Tnst.
Osw. Cras, 1, pl 1, g 32 (States of Rio de Janeira and Mioas Geraes, TDraztl),
Surconsf, 1821, Gen Iosect., Taban, p.o 80, Hine, 1923, Ocecas. Pap. Mus,
Zonl, Univ, Michipan, Moo 162, po 32 (Costa Bica),

Poecitosonme punctipenne Ad. Lotz and Netva, 1914, Mem. Inst. Osw. Cros, V1,
T Ad. Late, Aranjo and Fonseca, 1918, Op, i, 2, ppe 168 and 169 (States
of Sta. Catharing and Parana, Brazill,

fypopelme Sunctipensis Enderlein, 1923, Mitt, Zool, Muas. Berlin, X, T+ 3at.

Febarnr pincnlipernis Macrpuarct, 1834, Hist, MNat. Ing. Dipt.. T, p.o 198 (2 Brazilh,
Walker, 1854, List Dipt. Brit, Mus., ¥V, Suppl. 1, p. 218, Kerreésx, 1900, Cat.,
Taban., p, 8% 1908, Cat. Dipt,, 10 p 258, Ad. Tate and Meiva, 1909, Mo
Inst. Osw, Cruz,, [ pl 1, . 32 {State of Rio de Janeire, Brazil), Surcoul,
1921, Gen, Insect., Taban., p. ™. Mot of Wisdamann,

Bellordia saculepernis Rondani, 1863, Arch. per ta Zool, Moedena, 1L1, pt. 1, p. 81,
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Dozyphyrie wmaclipennis Eoderlein, 1922, Mict, Zool. Mus, Berlin, X, p. 344; 1025,

Op. et X1, p. 303.

Tobanes wmebilis Walker, 1848, List Dipt, Brit. Mus., 1, p. 158

There seems no reason why this species should not be
placed with the North American forms with hairy eves and
vertexal tubercle. T, refnwardtii Wied. is in many respects the
closest species though the vertexal tubercle is rather poorly
developed. T guadripunciatus T. shows considerable variation
in this respect, however, and some specimens show a very
weakly developed tubercle. The wariety amabilis Wik, with
extensively white basal abdominal tergites, has not been so far
talten in Panama.

Distribution : T have seen material from the states of Parana,
Matto Grosso, Sao Paulo, Rio de Janeiro, Bahia and Goyaz,
Brazil, and from Peru, Brit. Guiana, Veneruela, Panama and
Mexico. Krober gives the range as Mexico to Uruguay.

Panama records: Summit, C. Z., Dec. 26, 1929 (Dunn);
Moja Pollo, Chagres River region, [an., May, June, July and
November, 1940. The species is apparently not common in
Panama.

Subgenus Philipotabanus subg. nov,
Plasotabanyy Krober, 1980, Zool, Ane, LXXXVI, Pe 273 din part); 1934, Rev, Ent.

IV, 3, o 304 (in pare).

This group is erccted for a number of Central and South
American species of Tabonus included by Krober in the sub-
genug Pheeofabanus of Lutz, and corresponds in the main to
Krober's group reficulaius of that subgenus. Tabanus ebrius
Osten Sacken, 1886, is selected as sub-genotype. The type of
Phaeotabanus Lutz iz Tabarws litigiosus Walker, 1850, selected
by Bequaert (1024); and it and a number of related forms differ
sufliciently from Tabanus sens. laf. to require full generie stand-
ing in my opinion. . fitigiosus Wik, semiflavus Krob. and
fimpidapex Wied. have the subepaulet bare, costa, subcosta and
first vein with macrotrichia above, and the labella bear shiny
chitinized plates. Tabanus ebrius 0. 8., fuscipennis Macq.,
refictifatus Krob., lenuifusciatus Krob, and some other related
forms have macrotrichia upon the subepaulet and the labella
entirely fleshy.

Kraber seems to have placed a number of not very closely
related forms in Phaeotabanus, mostly on the basis of their
pictured wings and apparent lack of other distinguishing
features. Thus the bare subepaulet, fleshy labella and setose
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fifth vein of T fuscipennis Wied. set it apart, while the broad
frons, curiously spotted wings and setose subepaulet of P.
mulfipuitatus Krob, and probably alse P. austeni Krob., which I
have not seen, would place them very close to 1. venustus 0. S,
from Neorth America. T have not sufficient material to do more
than point out the fact that Phaeotabanus Krober is a very
heterogeneous group, and to segregale the present complex, as
it includes all the Panamanian species.

Philepotabanus may be defined as follows:

Small to medium sized flies, ¥ to 15 mm. lomg.  Eves bare, wnical-
orous dull greenish in life.  Frons navrow to very narrow; frontal callus
clubs shaped or ridge like, vertexal tubercle ahsent or represented by
a small bare spot,  Subecallus and face normal, not bare or swallen.
Antennse Tadawas-like, rather slender, without wnusual features.
Palpi rather long and very slender, proboscis not or barely equalling
head height, the labell: fleshy, at least hall length of proboscis. Thorax,
abdomen and legs brown or black, the last generally unicolorous, Wings
with subcpaulet bearing macrotrichia, as do the costa, subcosta, and
first vein above, and the costa and subcosta beneath.  All cells but the
anal open; no appendix on third vein. The wings are always marked
with brown, in 2 pattern which has a tendency to leave the areas around
the cross veins hyaline, except in joscipennis Macq. and allied species.

The male of only one species, ebriss, appears to have been
taken, and a description of it will be found under that species.

The species of this group are very puzzling. Either there
are many rather restricted species, or a few very variable forms.
I have, after considerable hesitation, decided to consider the
various forms as distinet species, as I am unable to group
them satisfactorily with the material at hand. TUse of any
single character for grouping results in a group heterogeneous
for practically all other characters, i. e., there seems to be
little or no correlation between the warious available char-
acters. PFurthermore, there appears to be very little inter-
mediacy, each form being rather clear cut, so that the lumping
of all the forms under one species, as Hine (1925) did, only begs
the question. With the accumulation of further material from
a long series of localities, it may well be possible to define a few
species, each with a number of local races. All the specimens T
have scen are much alike in structure, differing mainly in size,
intensity of body coloring, and development or reduction of the
basically similar wing pattern. [ have before me 0 apparently
distinct forms from Panama, as well as 2 others from other
localities. Of these, I have been able to assign names to 4, but
not with any degree of certainty. Lacking Mexican material,
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I have hesitated to use either celiginosus Bell. or alteripennis
Wilk. for Panama material.  Kraber did not recognize any of the
earlier names in this group, and redeseribed ebrins O, 5., 50 it is
possible that some of his many names may refer to those species.

[n Panama the members of the group are not uncommon
during the earlier part of the rainy season in heavily forested
areas. Occasionally they become annoyingly abundant, and
will bite man readily, though the bite is not very painful and
leaves little after cfiect.

The forms occurring in Panama, together with such other
material as is before me, may be separated by the following
key, used in conjunction with the accompanying figures.

EEY TO SPECIES OF SUBGENUS PHILIPOTABANUS
L. Whole wing black, except apex, anal cell, and median area at apices of
basal cells extendin g to the costa (Venezuela) T aseipennis

Wing otherwize marked, bul aveas around the ST chia *1“5[}'{1 ]w'ﬂmt‘

I,anl: fgures), o

2, Wing pattern of datk streaks and :-.Jc:i,*:. “Ahdomen c:m.ngc'_ hrown to
nearly  black, Seutellum dark hrc:-wn, thoracic  stripes  prominent,

12-14 1. : et T R R T
Without Lhe above combination of che aracters, RS S . .
3. -Abdomen mainly yellowish or light brosn, ..o e v iiie o ol
Abdommen mainly h] wekish, o -:Ia.l k brawn, .. .8
4. Logs blackish.  Abdomen with a small middorsal while tr iangle on the
tourth tergite or unicolorous.  Apex of wing along costa distinetly
dusky. 7 EE' mm, .. .. m,ugntﬁ:ws
At least the last fwe ]:m‘ﬁ of | l’_",L:':- wellowish or reddish. Owver 10 mm. e,
5. TFare legs darker than the olhers.  Wing pattern clear cut and l:ll‘-\.l‘1l1.|:1'
Antennal tooth rathers shore, 11 mm. {]':Itﬂln Jei ... Taticulatus
All legs light. Wing pattern tather fzded. Anten 11:L1 [.mu.h M’ﬂl marked. .. ... i}

6, Abdomen with small white mad-dorsal triangles on tergites 2 to 4, Dark
area of wing extending into base of secor ](1 submargingl cell, pterographicus
Abdoren without hight triangles,  Second <'~11,.]1“1g1 1l cell all hwaline,

rarely with a very "\-I'“'I"I.H‘:J':lt. mear the base, .. L. 7
T amall apedies, =l nnim e R R T T e e n:h:ys-::-rhnx
Large species, 13-16 #1114 PR . oo cetlviae

4 Mo dark spot ot base of second .:Lzbr‘l:uL,msL] el Third antennal se Fnent
unusually broad., Abdomen dark reddish Lrown. {Br. Honduras), . . . . kompi

A darle spot at base of second submarginal cell whish iz broadly conmected
Rl R b I S . madips

Tabanus (Philipotabanus) ebriug Ozten Saclen
[Thig. 14)

Tabarus ehrivs Osten Sacken, 1886, Biol. Centr-Amer., Dipt. X, 1o 49, PL T, fig. §
{2 Irazu, Costa Fica; Voloan {'_cr Clairiquf, ]'-‘:mmnn L. Williszon, 1901, Bicl.
Cener.-Amer, Dipt., I, Suppl., 250 (e caliginosus Bell). Kertésg, 1900,
Cat, Taban., o 48, Sureond, ]92[ 'l'n?n Tnsect., Taban., p. 63, Hine, 19325,
Oce, Pap. Mus, Zool, Univ. Mic I1|~a|'- No. 162, o H {=cafigivosus Bell.;
Boouele, Panamal,

Tobanns grobns Hine (nec. T ere i':-a.::.' Cst an Saclken) 1917, Trans. Am. Ent. Sec.,
MLILT, p. 285 (confusion of erelus and ebrdus),

Tudiness {Phoeeiabanns] ebrius Wrober, 1930, Zoal. Ang., LXXXVI, po 277; 1084,
Rev. Ent. IV, &, p, 5.

Tuhonus {Phaeptnbonis] ocelliperns Krober, 1030, Zool, Ang., LXXXVI, pp. 206-
207, figs. 18, 18a { 2 ; Costa Kica); 1934, Rev, Ent., IV, I, p. 305
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This species is distinguishable readily from others of the
group in Panama by the distinctive wing pattern and prom-
inently striped thorax. A male before me may be designated as
Allotype.

Eves contipuous. The large [acets much larger than the small and
sharply demareated from them. The area of large facets is definitely
pubesecent, the small facets bare, and the {ormer occupies about 24 of
the total eye area. A very small tubercle is present between the cyes
at wvertex. Antennse missing.  Palpl short, rather inflated, curved,
Coloration ag in the femnale, the thorax and abdomen with longer hairs,
and the abdomen pointed.

Allotype o, Boquete, Chiriqui Prov. Panama, May-June,
1940 (Mrs. T B. Monniche coll.). Certain specimens have the
abdomen almost black, and I had at first considered them to be
a distinet form, but more material has shown a complete
intergradation of characters.

Distribution: Costa Rica and Panama, at higher clevations,

Panama records: Volean de Chiriqui, 2000-3000 ft, (Cham-
pion; Osten Sacken's Types). Boquete, May 15, 1923 {(Gaige
coll., in Hine coll.), labelled “'ebrins comp. with type.” Boquete,
Chiriqui Prov., May 8-9, 1939. (Many females); May—June,
1940 (Mrs. T. B. Monniche); June, 1941 (Mrs. T. B. Monniche).
Cerro Punta, Chiriqui Prov., 6000 fi., Feb—Mar., 1940 (T T.
Howard coll.).

Tabanus (Philipotabanus) magnificus FKrober
(Fig. 13)

Tobonus (Phoestabarus) formosuws raber, 1930, Zool. Anz., LXXXVI, p 204,
figs. 21, 21a. (9; Ecoador] (not T. formesus Wall, 1848, Beguaert, 1940,
Fev, Ent., X1, 1-2, p. 201.

Tabawns | Phoeotebanns) mopnificus Krober, 19584, Rev. Enl., IV, 3, p. M5 (Bcuador,
Costa Fica, Colombiz).

This 1z very much the smallest species of the group in
Panama, being easily mistaken at first glance for a species of
Chrysops. Tt is a persistent biter in forested regions, appearing
to prefer the ears and nose, like Chrysops. The eyes are bronzy
in life, without bands.

EXrLARATION OF FIGURES 1% Prate [

Figs. 12, 12a, 126, 12c—T. {Philipotubonus) elvice n. sp. Paratyne. 1%, 18a,
18b, 13— 1" (20 mapnifeny Wrab, 14, 14a, 14h, Me—T, (P ehrins 0. 3, 15,
150, 100, 13e—T, (. pleregraphizes n.osp. Paratvpe, 16, LG, 16h, 16— (P
medig Borgh, 17, 1¥a, 1To—T. {P.) chevsothrie 0, sp. Paratype. 18, 18a, 18h—
oGP ) koempd v sp. Parstype. 1, 100, 19%—1. (P} fascipennis Macq.
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Distribution: Krober records it from Costa Riea, Colombia,
Ecuador and Santo Domingo. I have seen specimens in the
Hine Collection and U. §. N. M. from Higuito, Costa Rica
(Schild), and Livingston, Guatemala, May 0 (Barber and
Schwartz). | have also specimens from Guavaquil, Ecuador,
and Surotka, C. K., May, 1924 (J. C. Bradley). As Bequacrt
has noted (1. . 1940} the species probably does not occur in
the West Indics.

Panama records: El Valle, Coclé Prov,, May 20, 1930. New
san Juan, Chagres River region, June 28, 1939, Cerro Cam-
pana, Panama Prov., July 2 and 11, 1939, Police Station, Rio
Pequeni, C. Z., May 11 and Aug. 21, 1940. Cerro Azul,
Panama Prov., May 17, 1941. Changuinola Dist., Bocas del
Tore Prov., May 19, 1924 (F, R. Swift coll.). Boqueron
River, May, 18907 (Busck coll.). Cano Saddle, Gatun, C. 7.,
May-June, 1923 (Shannon coll), Mohinga Swamp, Gatun,
C. 2., Aug. 26, 1940,

Tabanus (Philipotabanus) medius Kraber
(Fig. 16]

Tubaaus (Phaesdabanis) intermeding Hrobher, 1920, Fool, Ane., KO, p. B1{2; Suiza
de Turrialba, Costa Riea) (not T, fwtermedin: Walk., 1848 not T, intermedins
Egger 1854,1,

Tabouus (Fhasolebonns) meding Wraber, 1984, Rev, Eac, IV, 3, . 305,

Father extensive material from Panama before me seems to
agree quite closely with Krober's deseription. It differs from
all the other Panama forms except certain dark specimens of
ebrius in the nearly black abdomen, and from that species by
differeni antennae and different wings. This species and mag-
nificus Krob. seem about equally abundant, but although both
occur together in a number of localities, one is always much
more abundant. Thus at Fl Valle and Cerro Azul hoth occur,
but magnificus is dominant, while in the Chagres River region
medius 15 abundant, magnificus rare. Magnificns s also
abundant on the Rio Pequeni and on Cerro Campana, where
smedins has not been taken, while smedizs 12 commmon on the Cerro
Macaracas and at Camp Pital, in Chiriqui, where magnificus
has not heen taken. Neither of these species seems to have
been taken in the Volcan area. The other two Panama forms
are known only from a few specimens, all taken in company
with one or both of the ahove.

Panama records: Moja Pollo, Chagres River region, May 15
to Sept. 1, 1940. New San Juan, Chagres River region, June
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28, 1939. Cerro Macaracas, Veraguas Prov., July 13, 1940
(E. R. and M. T. Dunn coll.). Camp Pital, Chiriqui Prov.,
July 11, 1929 (L. H. Dunn}. El Valle, Coclé Prov., June 15
1039. OQuipo, R. P., July, 1922, (]. P. Chapin). Barro Colo-
rado Is., C. Z., June 29, 1923 (R. C. Shannon). Cerro Azul,
Panama Prov., May 17, 1941. Cabima, E. P., May 25, 1911
(Busck).

Tabanus (Philipotabanus) pterographicus sp. nov.
(Tig. 15}

Female.—Length 10 mm., of wing, 10 mm.

LEyes bare, broney in life.  TFrons narrow, about 914 times as high
a3 basal width, widest at vertex, pale yellowish brown. Frontal callus
linear, brown, extending nearly to vertex, where there 15 a small, bare,
slightly raised and discolored arca.  Subeallus, fronto-clypeus and
genae pale yellowish grev pollinose, the last with sparse pale brownish
hatrs.  Antennae as fgured, crange vellow, the annulate portion darker,
and with dark hairs on the first two and angle of the third scements,
Palpi as fgured, pale brown, black haired. Proboscis brown, the
labella abotut 24 of total length, fleshy.

Mesonotum light brown, stripes nearly absolete, dark haired:; seu-
tellum concolorous, lighter at apex, white haired. Pleura and sternumn
paler, sparsely brown and whitish haired.  Legs vellowish brown, the
fore pair darker, all black haired. Wings as figured. Abdomen dirty
yvellowish brown, dark haired, darker at apex, and with small bt well
marked triangles of white hairs on hind marging of first to fourth
tergites.  Venter lighter, sternites obscurely pale margined.

Holotype ¢, Moja Pollo, Chagres River region, Jan. 1,
1940, 1 ¢ Paratype, same locality, Dec. 6, 1939, To bhe
deposited in the M. C. Z., Harvard Univ., Cambridge, Mass.

This species may be distinguished from reticnlatns Krib. by
the very different antennae, narrower convergent frons, and
lack of apical wing infuscation. From medius Krob, it differs
in much lighter color, narrower frons, smaller size and reduaced
wing picture. The season of {flight alse appears to be quite
different though with but two specimens this cannot be given
much weight, FPellidetinctus Erob., described from Panama,
I have not been able to recognize in my material. It may have
been based on specitmens of cither this or the next species, but
if so, the deseription leaves very much to be desired.

Tabanus (Philipotabanus) chrysothrix sp. nov,
(Fig. 17)
Female —Length 10-10.5 mm., of wing, 10 mm.
Differs from the preceding species only in the following respects.
Scutellum and abdomen largely clothed with polden hairs, without
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contrasting tergal triangles of white hairs. Body color more rufous.
Legs largely orange haired. Wing markings further reduced, lacking
the extension in to the second submarginal cell,

Holotype 2 Police Station, Fio Pequeni, Panama, May 11,
1940. 3 % Paratypes, Cabima, Panama, May 19 and 21, 1911
{August Busck coll.). Holotype to be deposited in the M.
C. Z.,, Harvard Univ., Cambridge, Mass. Paralypes in the
17, 5. N. M.

Thiz form, while agreeing with relicilofus Krob, and plero-
graphicas sp. nov. in size and general coloration, approaches the
two following species in the wing pattern.

Tabanus (Philipotabanus) elviae sp. nov.
(Fip. 12}

Famule ~—Length 14-15 min., of wing, 13 mum.

Eves bare, probably unicolorous bronzy in life. Frons orange
brown pollinose, about 844 times basal width, wider at vertex. TFrontal
callus linear, not reaching base of frons. Vertex with a shghtly discolored
arca, Subcallus, frontosclypeus and genes concolorous, orange brown,
the last with a sparse orange beard, Antennae as fipured, crange
throughout, the first two segments and angle of the third with reddish
brown hairs. Palpl as fgured, pale orange brown with black hairs,

Mesonolum orange brown, stripes obsolescent; scutellum crange with
golden hairs. Pleura and sternum paler, mostly orange haired. Legs
reddish, mostly golden haired, the fore pair darle haived, Wings as
fizured,  Abdomen orange brown, reddish brown haired, the hind
marging of the tergites paler and with golden hairs, lorming indistinet
triangles in the mid-line.

Holotype ¢ and 4 % Paratyvpes, Buena Vista, Chiriqui
Volcano, 1000 fi., Panama March (J. D. Smith coll.). To be
deposited in the M. C. Z , Harvard Univ., Cambridge, Mass.

The large size, red un.ed wing pattern and golden or coppery
body pubescence should serve to distinguish this form. It is
in many respects a large edition of clryselfird, but the antennae
are quite different.

Tabanus {Philipotabanus) kompi sp. nov,
{Rig. 18}

Female—Length 11-13 mm., of wing, 10.5-12 mm.

Eyes bare, probably bronzy in life.  Frons narrow, about 8 times as
high as wide, yellowish grey pollinose.  Frontal callus Unear, chestnat
brown, hardly a wvestipe of a vertexsl bare spol,  Subcallug, [ronto-
clvpeus and genae brownish grev, the last with a sparse pale brown
beard.  Antennae as figured, orange, the annulate portion darker, the
first two sepments and angle of third dark haired.  Palp as figured, pale
brown, black haired.
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Mezonotum  darle bwown, darke haired, the stripes obsolescent,
Seutellum  concolorous, its posterior margin sparsely silver haired.
Pleura and sternum grey and brown haired. Legs vellowish brown, the
fore pair darker, all with mostly dark hair.  Wings as fipured. Abdomen
cinnaron brown, sometimes lighter, especially on the first few tergites,
dark brown to blaclk haired. The third and fourth tergites, sometimes
also the second, bear silvery haired median triangles, that on the fourth
mich the largest. Venler paler, sparsely pole haired, especially the
light hingd marging of the sternites.

Holotype @ and 14 ¢ Paratypes from Stann Creele, British
Honduras, Mareh 19, 1940 (W. H. W. Komp coll.); & ¢ Par-
atypes, Silk Grass, British Honduras, March 17, 1940 (Komp.
coll.). Holotype and 3 Paratypes to be despoited in the
M. C. Z., Harvard Univ., Cambridge, Mass., other Paratypes
in the TU. 5 N, M. and anthor’s collection.

[ have alsc seen three specimens from Tela, Rep. of Hon-
duras {Bates coll.) which 1 place provisionally here. The wing
patlern 1s the same, but the frons is wider and the whole insect
much paler, quite yellowish. They are much like chrysothriz,
but the frons is broader, wing darker, the hyaline area about
the end of the discal cell smaller and more circumscribed, and
the antennal tooth much longer. The present species iz closest
to eleine in wing pattern, but approaches seedins Kréber in
body color.

Tabanus (Philipotabanus) reticulatus Kroher

Fabanus { Phaeotebenus) reticulatus Kroter, 1930, Zool, Ane., LXXXVT, pp. 205-200,

figs. 20, 20a (¢ Peru, Pichis Weg, Pto Yessup); 1034, Rev. Enc,, IV, 3, p. 305.

Two from Prov. Sara, Bolivia (Steinbach) are before me,
which agree fairly well with the description. They differ from
the other species here considered in the more open hyaline spot
at the apex of the discal cell, short antennal tooth, and rather
broader more parallel sided frons. The apical infuscation of
the wing 1s much fainter than that shown in Krédber's figure.

Tabanus (Philipotabanus) pallidetinctus Frober
Fabauwus (Phoestabanns) pediidetincins Krober, 1930, Zool. Ans., LEXXVI, po.

207-208, figs. 1%, 192 (% ; Panama); 1034, Rev. Eat., IV, 3, p. 305,

I have heen unable to recognize this species in my malterial.
The entirely dark costa iz unuszual, and precludes its identifica-
tion with either plerographicus or chrysethriz, to which it seems
most closely related. It is quite distinct from anything I
have seen from the Chirigui region.

Panama records: Chiriquicito, March (Krober).
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Tabanus {Philipotabanus) fascipennis Macquart
{Fig. 19)

Tabanus faseipennis Macquart, 1845, Thpt. Exot., Suppl. 1, g 85, PL 4, fig, 1. {9

New Crenada).
Tabanns {Phaenleberns) foscipennds Krober, 1000, Zool, Ane., LXXXVI, p. 278,

igs. 1, 1a. (Bogosa, Veonesucla); 1954, Fev. Tine, IV, &, p. 3053

A series of specimens in the U, 8 N. M. from Choroni,
Veneruela (Lichy) enables me to supplement Krober's deserip-
tion in a few points,  The frons is rather narrower, about 51
times as high as basal width, The abdomen is whelly black,
with a small white haired triangle on only the fourth tergite in
my specimens. The peculiar angle of the palpi shown in Krober's
figure is present also in my material, but the antennae are a
little broader than shown. The species may occur in Eastern
Panama, where very little collecting has been done.

RESUMI OF TIE TABANIDAL OF PANAMA

In previous papers (1939-1042) the genera occcurring in
Panama have been discussed in some detail, and the various
species figured. It remains only te give some brief notes on the
Tabanid fauna of the Republic as a whole, ils classification and
relation to the fauna of other areas, a few remarks on the
environment, and a check list of the known forms,

No work of this nature is wholly the product of its author,
and though the sources of the author's ideaz can be partly
gleaned from the literalure cited, by far the most important
contributions are those resulting from conversations and cor-
respondence with other enthusiasts.  In the present case, much
of whatever is useful or original in this series of papers has been
the result of such discussions with Dr. Joseph Bequaert, Dr.
C. B. Philip, Dr. L. L. Pechuman, Mr, R. C, Shannon and Dr,
Alan Stone. To these and many others T am alse indebted for
the loan and gift of much valuable material, without which this
study would hardly have been possible,

I have also been unusually fortunate in having been able Lo
study a large proportion of the Central American Tabanidac
available in American collections, but I have been naturally
handicapped by the inacessibility of the types of Eurcpean
authors. The Panama material in the following collections has
been examined: . 3. National Museum; American Museum of
Natural History; Museum of Comparative Zoology, Harvard
University; J. 5. Hine collection, Ohio State University; and
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the collection of Dir. Joseph Beguaert at the Harvard Medical
School.  In addition, the collections made by Major L. .
Dunn and preserved at the Gorgas Memorial Laboratory in
Panama have been constantly available. My own field work
in Panama, extending over three years, has yielded an estimated
20,000 additional gpecimens.

The elimate and physiography of the Republic iz quite
diversified, but little or no detailed work on the subject appears
{o be available,. Most of the existing temperature and rainfall
records refer to the area adjacent to the Panama Canal, buti are
to a certain extent characteristic of the whole area. The vear
is divided into two seasons, “wet' and “dryv.” The wet season
begins generally sometime in May and continues usually until
the latier part of December. On the Atlantic side of the isth-
mus there is some rain more or less throughout the year, the
“dry " season being only relatively so, but on the Pacific side,
from the Canal Zone west at least to Costa Rica, there may be
no rain at all from December to the end of May. East of the
Canal Zone the conditions appear to be to some extent reversed,
the Atlantic coast becoming progressively dryer towards the
Colombian border, while the Pacific coast becomes wetter.
Total annual rainfall ranges from 100, or often more, inches on
the Atlantic side, to 70 inches at Panama City. Farther
westward along the Pacific coast, the rainfall is probably
even less.

Physically the country is encroached upon at either end by
the Costa Rican and Colombian mountain systems. In
Chiriqui Province the country is dominated by the Volcan de
Chirigui, an extinet voleanie peak close to 12,000 ft. high, which
forms the eastern end of the chain of Costa Rican wvoleanoes.
In Darien Province a spur of the Colombian Andes enters the
counlry, elevations of somewhat over 000 feet being reached.
Between these two svstems the country is traversed lengthwise
by a sort of backbone range of hills, lowest at the Canal Zone,
generally higher towards the Costa Rican and Colombian
borders, but seldom exceeding 4,000 or 5,000 feet. This central
ridge lies for the most part nearer the Atlantic or Caribbean
coast, so that the Pacific side has a wider strip of relatively
lewvel land.

A great deal of the Republic is still covered with heavy forest,
bt about the Canal Zone and along the Pacific coast west of
the Canal much of it has been cleared at one time or another
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for agriculture, and then allowed to grow up again into an
utterly impenetrable second growth. True lanos, rolling grass-
covered plains, are increasingly evident westward of the canal,
and some of these at least are a natural feature of the country,
though it seems very probable that their original area has heen
much increased by the annual fires which are set by the inhab-
itants fo improve the grazing, as this area is lareely & cattle
gection.

Swamps, both fresh and tidal, are found along both coasts,
but other than the artificial Gatun and Madden Lales, there
seem to be but few large bodies of fresh water, The tidal man-
grove swamps form one of the most interesting habitats, and
quite a number of Tabanids seem to be wholly or largely con-
fined to them. Altitude, here as elsewhere, has an important
influence on vegelation, and the tops of even relatively low halls
2500-3000 feet, are kept moist and green throughout the dry
season by oflen almost constant cloud caps. The so-called fog
forest developing on these hills vields very interesting collecting,
and quite a number of Tabanids seem confined to these areas.

oince most Tabanids are haematophagous, Beguaert (1540,
p. 204} has suggested that the paucity of large mammals in the
Antilles may well be the cause of the depauperate Tabanid
fauna found here. Panama, being continental, has a consid-
erable number of large native mammals, in addition to a good
population of horses and cattle. Two genera of deer, Odocoilens
and Mazama, tapir, (Dapirella boirdi), two gencra of peccary
(FPecari and Tayassu), the capybara (Hydrochoerus), puma,
jaguar and ocelot are all large encugh to be attractive to
Tabanids, while there are a2 host of smaller mammals as well as
several large reptiles such as the iguana lizard, various species
of freshwater and marine turtles, and large snakes. Observations
of the feeding habits of Tabanids on wild animals are naturally
not often made, bulb the caplure of a specmen of Fidena
isthmine Fairch. feeding on a large snake (Kpicrafes or Con-
sirictor sp.) by Wr. W. H. W. Komp is worthy of note.
Tabanids hawve previpusly been recorded as feeding on both
crocodiles and sea turtles.  (Beguaert, 1940).

The relationships of the Panama Tabanid fauna to that of
neighboring areas must be largely a matter of guesswork, since
little intensive collecting has been done anywhere in Tropical
America. My own collecting in Panama has been largely con-
fined to the central part of the Isthmus, so that manv species
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coming inte the country from Costa Rica and Colombia have
undoubtedly been missed. Newvertheless, the information avail-
able tends to show that the Central American elements in the
fauna are slightly in the ascendency. Thus of the 59 Panama
species known to ocear in other areas also, 12 or about 209, are
known from South America but not from Central America, 17
or about 309 are known from Central America but not from
south America, while 30 or about 30% are known from both
south and Central America. The 30 species known at present
only from Panama can only tentatively be classed as true
enderics, since many or most of them may be found in neigh-
boring areas when more collecting has been done.

A comparison of the total number of species known from
Panama with similar lists from other areas, indicates that the
fauna iz a relatively rich one. The land surface of the Republic
iz estimated to be between 31,500 and 33,300 sguare miles
(Encyclopaedia Brittasica, 11th Ed.)), and %) species are
known to occur within its boundaries. Bequaert (1940a) gives
the following fgures for the Antilles: Antilles as a whole,
93,000 sq. mi. and 42 species; Cuba, 44,000 sq. mi. and 12 species;
Hispamiola, 28,250 sq. mi. and 17 species. The Republic of
Honduras, which has been little explored, contains 46,000
si1. mi. and Bequaert lists (1940a) 22 species as oceurring there,
The same author lists (1940b) 23 species from Trinidad, with an
area of only 1,734 sq. mi. In NMNorth America, where the
Tabanids have been much more extensively studied and col-
lected, Johnson lists (1923) 85 species for the 6§ New England
states, with an area of 64,800 sq. mi., and my own list of Florida
species (1937), to which several species have been subsequently
added, comprises 66 species from an area of about 59,000 sq. mi.

CLASSIFICATION HISTORICAT

The classification of the Tabanidae, in spite of a number of
attempts 1o place it on a sound basis, still remains in a very
chaotic condition, and there seems no immediate prospect of
mnprovement., The characters hitherto used to group the species
into genera and higher categories seem for the most part quite
inadequate, and a complete re-study of the whole family in a
search for more and better characters will be necessary before
any real progress can be made.

Three main systems of classification of the family exist. Of
these the oldest divides the family into two subfarnilies,
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Pungoniinge and Tobaninae, each of which is divided into a
variable number of genera. The most Tecent attempt to apply
this system to the world fauna is that of Surcouf in the Genera
Insectorum (1921). Here the Tabuninae comprise 18 genera
of which 9 are monotypic, while the Genus Tabenus with three
subgenera containg 1140 species. In the Pangoniinae, Surcouf
recognizes 42 genera, of which 16 are monotypic, while Clirysops
and Pangonius, Lhe two largest gencra, are listed as containing
200 and 109 species respectively. While Surcouf recognizes a
number of the groups proposed by Lutz (1909) in the Pan-
goninae, he does not recognize Lutz' divisions of the Tabaninae,

The first important departure from the old system was pro-
posed by Adolfo Lutz in a series of papers (1909 et seq.) dealing
with the Brazilian fauna. He replaced the old subfamilies
Langonginge and Tabaninge by the names Opisthacanibae and
Cpesthanoplae, and divided the former into the subfamilies
Pangoniinae, Siviinae and Clrvsopinage, and the latter into
the subfamilies Tabaninae, Lepiselaginae and Diachlorinae.
The Tabaninae was further divided into two series on the basis
of the presence or absence of a long tooth on the third antennal
seginent, the Sehistocerae having a long tooth, the Haplocerae
lacking it. The two series were then divided into genera largely
on the basis of eve coloration, the Schistocerae containing 9
genera, of which 6 were new, and the Haplocerae consisting of 9
roughly parallel genera, of which & were new. Lutz' system had
a number of features to recommend it, and many of his groups
seeml Lo express natural relations, but the system was founded on
a rich but limited fauna, while Lutz was often unfortunate in
his choice of distinguishing characiers. Many of his names
were first published in lists of species, while others appearcd in
keys without species, and in no case were genotypes specifically
selected. This led to considerable confusion and misunder-
standing and the loss of several of Lutz' names,

In 1922 and 1925 G. Enderlein published what was intended
to be a world-wide revision of the family. Followin g Lutz in
the use of (pisthacanihae and Opisthaneplae Enderlein goes much
further, dividing the family into 10 subfamilies, 19 tribes, and
170 genera. His classification is rather arbitrary, in many
cases separating quite closely allied forms. Very few new
characters are used, dependence heing placed mainly on the
various possible groupings of already known characters. The



1942] Fatrchild: Tabanidae from Ponama 467

system has bheen widely criticized (Bequaert 1924, Kréher,
1932, Stone, 1938): but Enderlein has selected genotypes
throughout, so that in many cases his groups are recognizable.
He was, however, not always careful, and in a number of cases
genotypes had previously been selected by others. A number
of his supposedly new species, upon which he hased new genera,
have also proven to be synonyms; and in other cases his geno-
types and genera were based on misdetermined material, In
one case at least, he placed the same species in three different
genera. Enderlein recognized only a few of Lutz' genera, sinking
the majority of them more or less at random.

Beginning about 1925, Otto Kréber published a long series
of papers dealing exhaustively with the family, the Neotropical
fauna alone occupying about 40 titles. In two papers (1932
and 1934) his system of classifieation, as far as the Neotropical
region is concerned, is set forth, For the most part he follows
Enderlein with minor changes, recognizing many of Lutz’
peneric names, He used 83 generic and subgeneric narmes for the
Neotroggal fauna, While Kréber's work is a great improvement
over that of Enderlein and Lutz, he also has failed to discover
any new characters which can be used for classification, and his
svaterm remains very largely artificial,

Dir. J. Bequaert (1930) in discussing the African Tabanidae
recognizes 3 subfamilies, the Coenowvinee, Pangontinae and
Toubaninae, and divides the sceond of these inte 3 tribes, the
Puangoniind, Chrysopind and Scepsiding, and the Tabaninae into
the Yabawini and Haemolopeling. This treatment is strongly
contrasted with that of Enderlein and Kréber, and has all the
advaniages of great simplicity, I feel, however, that the very
diverse elements to be found, especially in the Pawgonsing and
Tabanind of Bequaert are susceptible of more detailed analysis.
I realize, however, the danger, especially when dealing with a
Hmited fauna, of too fine a division, and feel that in dealing
with the Panama species & nuddle course 15 advisable,

Dr. C. B. Philip has recently published (1941} a very slim-
ulating scheme of classification of the Nearctic Tabanidae, with
most of which I find mysell in hearty agreement. He divides
the Nearctic forms into 3 subfamilies, 9 tribes, and 29 genera.
Of thesc, 2 subfamilies, & tribes, and 11 genera also oceur in
Fanama, Philip separates the genus Ddachlorus from Stene-
tabanus, placing them in separate tribes; but I believe this to be
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unnecessary, and include both in the Digchlorini. [ also
believe Chlorofnbanus to be rather closely related to the other
Dichelacerind through such forms as Crevplofyius, and not
worthy of tribal treatment.

Failing any entirely salisfaclory existing system, it has been
found guite impossible to come to any final decizion as to the
correct placement of 2 number of the Panama forms. While T
have had the opportunity of examining a great deal of Neotrop-
ieal material, as well as a large majority of the described Neartic
species, and a fair number of Old World forms, still I am very
far from being in a position to erect any comprehensive scheme
of classification for the whele family. The arrangement here
adopted for the Panama species is therefore entirely tentative,
and the key to supra-speaific calegornies will probably not hold
for extra-limital forms, 1 have used in the keyv a number of
characlers hitherto wvery seldomn noticed in the family, but
which seem to me in many cases to indicate relationships much
better than most of the characters previously emploved.

CLASSIFICATION OF THE SPECIES QGCCURRING IN PANAMA

I have reverted to the terms Pangendinae and Tabaninae for
the main divisions of the farmly as il 15 represented in Panarma,
as the numerous subfamilies of Enderlein and Kréber do not
secmn to me suflictently delinable, nor do they appear o be at
all of equal rank. In the Pangeniinae | recngnize only two tribes
as occurring in Panama, the Chrasopind, corresponding to the
subfamily  Séfvidnee of Krober's catalogue (1934) and the
Poangeniing, which includes all three tribes of the Pangoniinae
of Krober's catalogue.  Among the Tobangues, T recognize 5
tribes as follows: the Lepiselaging, corresponding to Krober's
subfamily of the same name; the Ddochiorind, corresponding in
part to Kriber's Diachlorinae and Stenotabaninae; the Fol-
bodimyint of Philip; the Dichelacerini, which includes part of
Kraber's Praliding and most of his Dichelacering plus Chlore-
labanns of his Tabanini; and the Tabanini, which includes part
of Kriber's Bellordiini, Dichelacerini and Taebanini. 1 give
below a key to the tribes and a key to the genera occurring in
Panama, with the reservation that they will not always work in
dealing with extra-limital forms.
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KLY TO TRIBES

Hind tibac with apiczl spars,  Sohbeosta alwavs bare bBoth above and
below. Labella slways with shiny sclerolized plates. ... . 2, Pangoniinae
ITined tibvize without apical spurs. Subeosta gmu:r.'a]ll-‘ airy, at least with
some hairs beneath. .. ... . e vivvenso .3 Tabanisae
Tirst two antennal seoments often tnfrr_tl"tr as Ic.ng or Jonger than third,
Third antenmal segment of a lu:wr baszl part &nd 4 terminal anouli
Proboscis seldom  excesding I:\'."rl(]l'(]"'ll'lf it . Chrysapini
First two antennal segments seldom Ll::lj."L-.hl."l.' laqm.?hl‘g half the 1|_'1<th of
the third, Third antennal segment of T or 8 distinet subeguzl anouli.

Prohascis often much exceeding head helght. ..., .. ... .. Pangoniini
Subepauiat bave, rarely with a few sezbtered hnﬁt]ea. i e S G e
Subepauiat clothed -'.iLh maerotrichia like thase on the costa, . .Tabsnini

Third antennal segment with a long dorsal tooth o sping, or the libeal I
shiny and sclerotized and the wlmle insect greenish in life. . Dichelacerini

Third antennal segment never with a long dorsal spine, hr.an]lv weakly
angulate or subeylindricsl, or labellz whelly membranous, RS b ety
talpd shiny, fAzttenad, the outer surface convex, Lhe immer conesve, those af

the male nearly 22 large as in fomale, greatly inflated. ANl tibiae

inffated. Wings blzck an basal half 1o L u--.]u"cl'-.. hvaling '1F.|:.1].r,

Largely black and shinv species with zhiny facial callnsities.  Labefla

w]w]ly membranous., -, .Lepiselagini
Palpi pollinose, slender or r\'ﬁwt-'-?.":] But ot fatler 1-;.\l thase of the male

erpall L B R S A P

Subeallus and first ; 11:':111“11 SEEILENL g: u:,uh mi‘L.L::] shiny; face norm: i,
pollinose, R"Vl‘r' and wings largely black. Labells, with emall shinw
plates at base.  Palpt slender, pollinese. Upper branch of third voin

turned abruptly forward. ... cvevvov. ... Bolbodimyini
Subeallus and first antennal ":-Lj.fr"".lL“TLt nat inflaced. Upper branchk of
third vein normal. Wings never predominantly black.. .. .. Dischlorini

KEY T GENERA
Hind tibiae with apical spurs, Subepeuelet without macrotrichia, subcosta
bare both above and below, Labella always with shiny sclerotized platos
2. I‘ngnmmae_j
Hind tibiae withoul apical spurs. Subepauler, wing veing znd labella
wariabie, b R . (Ta bﬂn:uae}
Third antennal hL"TII."D‘t. of an of en rll.ged b_:l, consolidated hasal part
anel four teominal annuli. Praboscis shorl, seldom mnch wwedmg
head height. Mostly small species of less than 12 mm. length and with
ekl RS s  Chrysaps
Third zntennal sesment of 7 or 8 distinet annuli; the first twn sepTment
never equalling 14 the length of the chird. Proboscis aften elonzate,
L:u':.:t::r species mostly over 12 .

Ewves bare.  Tace nat praduced and sneul-lke, proboseis not longse than
himd tibiz, generally much shoeter,  First posterior r|31| Q1G°e<] fork of
Lhm‘i vein gererally with an appmu.:x. s : .Esenbeckia

w pilose. Face move or less produced and snoutlike.  DProboscis 1 longer

“than hind tibia. often as lomg us whole insect, mare or leas {,ummlt, the
hazal portion coiled within the head capsole. s

Third antennal segrment of seven annuli, b1|;er1,|,~:|~11,|:' the Grsl six annuli
bearing long dorsal znd ventral finger lilke processes.  Brown insects
with the firsk posterior cell of the wing closed and lony petiolate, 'Plt:,roce[a

Third antennal segment withont such finger-like processes, | Cieh
First and fourth posterior cells closed and petiolate.  Wings nFten -1.--1,}1
l'h';c:'r.urku"h...... ; e Srione

Firat poaterior vell elosed ar 1 mwlv m:er:. |DI_;|] th alw
bvaline or srmoky, never with prominest dark marcki - ..-....Fidena

Subémaulel withodt macrotrichia, or the macrotrichin maneh less dense
thar: on the costa, generally thin and zcale-like. Third antennal zeq-
ment often with a prominent dorzal toovh or long spine. Labella often
with: shitey selerodized plates . S0 o e s e T

'1'_«;:-: apEn. Wi ings
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Subepaulet with macrolrichia similar to those on the costa, often milated,
Diorsal tooth of third antennal segment ususlly short, rarely, reaching

beyand first annulus, Labella fleshy, withaus shiny selorotizid plates. _. .16
7. Basal past of third antenpal segment with o strong dorsal angle or miz e
tooth. . .. Fiis Tt
Basgal part of third antennal ht';.;:nl’.'uL with 2 atrong darsal tooth or 1':111"'
slender 2ping, oo : R e T e e

H, I.nl:j{:llsl shart, with shiny selerotizerd [fl]:lLl'_S. “Wertexal tubercle and frontal
enlti nbsent in female, the first present in the male.  Hyes brownish in
lifes, without irridescent markinr"_ Whole i.ﬂ:i":‘«‘t green of greenish in
bt i g Sh i ciiere .. Chlorotabanus
{10 Gontal callus J!-ll:"ql:]'lt s "C'r_}j.#f.?nuu‘?:l
At tease bazal frontal ealles presect. Eves almost al WAYS W ith irridescont
"""LL[]LIl'|'\L1]l]]{‘,',]'|5",l_r{l"'|$""-\. it et e L et
9, Labellz with at Jeast small shiny 5:].‘=.1,r.'5 at base, I.a:u.'gﬂ}-' black insects
with wings pertly or Jargely black. Facial area and palpi swollen, and
shimy, or irsl n 11.{,{‘11:1,1 segment groatly midated, v . 4]
Laballa wlm']v mernbranonz, Tibine normal, or only the fore :.|<ui {nflated.
Palpt and first antesmal segment neEver as 'ahcm. : 11
W Palpi very brosd and flatiensd, the integment sk siny. First antennal "'"rb'
ment narmzl. Thorax and abdamen with bricht preen metallic scales,
Lepiselaga
Palpi very stender, pollinose.  First anteonal segment greally inflared.
Upper branck of third vein turned abruptly forward, joining the costa
clazer to the second vedn than to the wing apex. No presn metallic
eoalEs v e Bﬂlhl}ﬂ-!]‘lt],fl:ﬂ
11. Firsl aotennal '-m-'rr“'w_rt more or less d{:-l‘g"l.-.x 'J‘-T.'IL”‘.-' net less than L the
lensth of he third sepment.  Basal part of third sepment L1=-l.1sl.]__
obecurely annulate, somelimes with o biunt darsil ’Ln_:{'lt‘.. Frunto-
clypens l“,h.|l'|x' "‘I"“'III‘.- Mesopleurs pearly ]‘:-::-| linose.  Suboosta bare
abowve, filth vein spinose above. . Diachlorus
PFirst antennal segment short, less than / ]Lr‘;ﬁll of LP‘HH ":»E"'IH-PTI-. Tromto-
clypens rupely shiny,  Mesopleurs wol pearly pollinose.  Bubeosta amid
ffth vein varinhle, [See alse couples 130, . e e Stenotabanus
12, Third snteonal serment with a stromy u'-;_,l-e o mn-lel*l.'rra v long dorsal

tooth which does net reach the rst annulug, 0000000000 -0 SYRPT .

Third zntennal segment with o long slender forward pointing S]H"IE‘. “which
reaches =t least to the first terminal annales, . L Y W14

13. Do veriew 1 L111]LTC|L, in either sex.  Labellz witk shi 111» .‘*i.'.l {L. “Th-’:-ll?
insect greenish in hle, unicoloraous i Cryptotylus

Vertexal tubercle presenl, al least |,1 'FF-r'n‘_Irf.. Labella withoul shiny
plites, though somelimes small and compact. Whaole  insect not

Erect 5k, EEneT: ;_|_|_1." with conlrast 1(‘;_._ bY ity “'1\.11 O ezt o Stenotzbanns

14.7 ]l}{':!._ pilose under & hand lens, Lobella sm LL] “and compact, theagh oot
shewing shiny plztes. a2 G 3 iz _Dicladocera
Foves barse ur'.drr a hand lens, . Labella s u‘uwl-rr -n'lu'w scle I.'(J‘Ll’\'.‘(l. ]Jl ez ... 15

13, Eg,r:.ut_ ollen It a--ﬂ- gpec 1ess ab least the fore tibine more or less ioflated and

the hingd tibiae with 2 frimge of 1c>-n;.1_ Tairs.  Antennae rather short and
stubbee, Palpl inflated, i " cevea. . JBtibasoma

Usiaily slender species. Tibize neither l]1|< L-:'d nor ::’Il‘l:rﬁl Antennag
jl‘ijdl"l e Lo very bomg. Palpt slender to almost thread-like. . Dichelacera

16, Al tibiae greally ioflared.  Palpi inflaled and shiny, Basal partion of

third antenmsl segment nearly 4 times sz long as annulate portion,

Whaole insect shining blue Black, onlvy messootum grevish pollinase.
Subepoules with sparse macrotrichiz in lemale, none in male. . .. Selasoma

Tibine and palpi normal. Bas: al portion of thind anlesmal sepinent F.eldmn
il ewer twice as long as annulate portion. .. . bl ferabs o L

17, At least 2 small bol -.-.-e,]] mkoed -!":-:'.I.'!l.:l'i present. 1_-_l. {'-:-.- b«u,. l.u'll"DO]"?'l';"ll"'- in

Lfe, Setellum and mesonatim with white or vellow bairs, abdamen
black ar brown, with various wh ite markingrs. ... Leucotabanus

Withoul acelli, with o wilthout a vertexal tuberele. Lvee bare o pilose in
OnE Or ]Jl:uh e . T W 01
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CHECK LIST OF THE TABANIDAE OF PANAMA

Subfamily Pangoniinae
Tribe Chrysopin
Chrveods effens Fairoh,
cabopasire Schin.
chirrguensis Faireh.
treisn Moy,
medaene Hine
mrecicnna Krab,
soror Boroh,
vpriegite (de Geepl.
Tribe Pangonim
Erenbeckin chapresensis Faireh.
ot osornst Pairch.
frrasiniveniris (Maco,)
fransiusens (Maco.)
Fidenn fulvasericea Rril,
gracilis Krob,
homerde Paiteh.
{sthniige Fairch.
Dvegastn (0. 5.0
Pyocers fesioze (g.-Tos,
Sctene aurenpugie Fairch.
claripenniy Ricardo.
srenlipeinis (Schiner),

Subfamily Tabaninase
Trile IMehelacerind
Thehelacerm
(Dishelacera) analis Hine
miarginala Maog,
regine Fairch,
[Paplidin) fulwdvex (Hine)
[Calachiorefs] franspasile OWValll)
Delodacera badia Bral,
Shibasome :.'{u'm'r,l.'ﬂc wdn Faireh,
chignogtignme (0. 5.)
Jufohirtem (Wied )
Lhewloenin  aamensis
Cursan
, venetala (L 5.)
Creptofving Hmonus (Towns.)
LabeeTaves (Belll)
wnicolor (Wied.)
Chiorofabanns fnanis (Fab
smexicanns [1inn.]
Tribe Lepiselagini
Lepizeinpa crarripes (Wied.]
Selaronm fhizle (Fal)
Tribe Bolbadimwini
Bolbodimvia ervthrocephala (Bigot)
Tribe Dizchlorini
Dipelilorus curnipes (Fah.)
Jobdinst Taireh,

Stenotabanns
[ Stematubunns) celvitins Tairch,
con siabiloriom
Fairch,

Julvisiriatas (Hing)
gecitdater Taiteh,
lerida Fairch,
maculifrons (Hins)
minnscins [Eralb)
DETREHTERSLE
Hairch,
penus (Hins)
[Aegindomyin) ctongidnalos
Fairch,
aifitfensizs Fairch,
[ Brachytobor s ) leagifenais Krib,
Tribe Tabanini
Lewcolabanus canithoray Fairch.
Pauinotum (Krih)
fenoas pis (Wied.)
Talbanus
{Tobons) bpei Bell,
arefies (0 500
Jerrifer Walk.
plobidivallass Irah.,
i pariuns Wiad,
nerens Fairch,
preepiaiv: Fairch,
rlizapiorae Fairch,
rivater Fairclh,
wmbraticelns Faireh,
[Bellordin) albocirealus Hine
de-ilijppii Bell,
firpticns Fairch.
trreieidocnlus Fairch.
venlns Walle
[ vhomilra) gundripunelztny Fab,
C Neotabawes) anrnstivitie Koob,
wpblifrons Jral.
dannd Fairch.
eranny Fairch,
Jumatipenniz Krob.
Itealy var carmews
Bell,
var fHangensWalk,
val stemocepialng
Hire
ey Bee.
niziglrintus Hine
williger wvar gaale-
wmadanny Hline
[ Pirligolabanus) chrvsothris
Fairch,
efrins O 5,
Hyeae Fairch,
smagrificns Kral.
medins Booab,
Dedlrdelineins
IKrat.
Dleroprofiicns
Pairch.
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ADDENTIA

since the publication of some of the earlier papers in this
series, certain information has come to hand which necessitates
a few changes and additions. In the paper on Dichelacera and
related genera (1940}, further study of more material has con-
vinced me that Psalidiac End. and Cafachlorets Lautz had best
be considered merely as subgenera of Dichelacera Macg. As
suggested in that paper (p. 693) Tabanus fulminens ITine 1920
is nothing but a dark form of ocelleta End. 1925 in which the
stthapical hvaline areas in Lthe wing are almost ohsolete, hence
the species takes Hine's name. 1 have examined Hine's types
in Columbus, Ohio. Bellerdia furcata Bigot 1892 is an addi-
tional possible synonyvm for the species. On p. 650 of the
same paper Taboans wmbratns Hine was suggested as a possible
earlier name for IMeladecera badia Kréber. 1 have since seen
Hine's type, and it is a quite distinct species of Cafachloreps.
Three additional females of D). badie have since been taken
{El Valle, Coclé Prov., R. P.), and the wings are somewhat
more slrongly marked than shown in my figure, which was
drawn from a long preserved specimen.

T have also seen specimens of Tabanus venenatus O, 8. (1 2,
El Volean, Chiriqui, B. P., F. E. Lutz eoll._and 1 &; 1 2, near
Caracas, Venezuela)., It appears to be best placed in the genus
Stibazoma where it forms a member of g group including 77
Plangveniris Wied and T viridiventris Macg., These species are
placed by Kriber in Amphichiorops Lutz, but the genotype of
that genus, 7 flavws Macq., appears to be much more closely
related to Cafackiorops than it does to the present group. If
further study should indicate the desirability of separating this
small group of greenish insects from S#basoma, the name
RKhabdetvius Lulz, with T, plandveniris Wied. as ivpe is
available,

Additional locality records which extend the ranges of two
species have alse come to hand.  Ddchelacera analis Hine is
represented by a female from Rio Curitingua, Nicaragua (Ivan
Sanderson coll), and T. (Neolabonws) dunn: Fairch. by a
female from the Pacific coast of the same country (W, H. W,
Komp coll.).
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