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A number of students of the Tabanidae have recorded their
ohservations on the seasonal aclivity of these flies, but with a
few exceptions their observations were made in temperaie
regions, and were for the most part based on limited or rather
haphazard ecollectinons. In North America, Hine {1903, 1906)
gives data for a few species of Chrysops and Tabanus found in
Lowmsiana and Chio, showing that some species, as T lasiofh-
thaimus, are on the wing carly in the year (May and June),
while others, as T suleifrons, do not appear until later (August
and September). Mosier and Suyder (1919} studied the
Tabanids of the Paradise Kev area v gouthern Florida, and
give tables showing dates of capture of the various species.
T, americanus and T. frijunclus are extraordinarily abundant,
the former from March to June, the latter for a very short
period of two or three weeks in late March and early Apnil. Other
species, as 1. lineola, T. costalis and Chrysops flavida, fly almost
throughout the vear. Webh and Wells (1924) working mainly
with I, punctifer and T'. phaenops found the former to be most
abundant from about July 1 to August 20, while the latter
did not reach maximum abundance so early, bul was on the
wing into September. Cameron (1926} working with the
Tabanidae of the Canadian Prairie Provinces, whera the summer
season Is comparatively short, found a few species (1 lasioph-
thalmins and T. ifloln) on the wing as early as late May, while
1. seplentrionalis, the latest flying species, was taken well into
September. Most of Lhe species had a rather short scason of
flight, generally from a month to six weeks. Stone {1930)
sives a table showing the seasonal distribution of 37 species
found in the vicinity of Ithaca, New York, Schwardt (1931),
studying the biology of 7. Freola, believed that the species,
unlike most Nearciic Tabanidae, was double brooded, as
although adults were on the wing from May 4 to October 4,
there were two maxima with a period of scarcity in late July.
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Philip {19431}, dealing with the Minnesota species, gives charts
showing the seasonal distribution of the various species. Here
again some species, such as Chrysops moechus, O dndus, T
metabolns and T lasiophihalnis are early species, others, like
o oaelagor and C. sackend, are more abundant in the latter
part of the summer, while O, exedlans, O mondanus, T atvatus
and a few others have a long flight season.  The present author
(Fairchild, 1937) in a lhst of the Plorida species, has given
dates of earliest and latest capture for a number of species
occurring about Monticello in the northern part of the state.
A few species were on the wing as early as late March, and
several oceurred al least to the middle of September, when
collecting ceased.  Chrysofs divisa and O brimleri were early
spring forms, the former not being taken after April 300 T
aminlains had a short season from July 10 to August IS, and
1. fimer was taken only from August 30 to September 21.
C. flovide and weltefo, T lurbidas and mudards, on the other
hand, have long flight seasons, from April or May into
september.

In Greece, Shannon and Hadjindkolnou (1936) give some
notes en Lhe seasonal distribution of some Macedonian species.
Thus Tabanus guatuwornains appears Lo have a short seaszon
i spring {April-June), while 7' aufumnalis extends ibs season
of fight from April to October.  In the genus Haematopota, of
seven species all but ff. frasers have very short flight seasons,
that species having been taken from May to October. Efflatoun
(1930} in discussing the Egyptian species finds an essentially
similar situation.  Tabanus alexandrinus having a short early
spring seazon (March-April), while T. ogresiis and T taeniola
are on the wing from April to October.

In the tromes, Mitzmain (1913) in an intensive study of
Pabunus stricfus in the Philippines, states that the fly first
appears on the wing about the middle of August, hul does
not reach great numbers until Oetober. From then until
March 1t is very abundant, which indicates that the species is
predominantly a dey season Torm, as the Manila area has a
winter dry season. Neave (1915) in his classic study of the
Tabanidae of Southern Nyasaland, concluded that all the
species were gingle brooded.  Most of the species on which he
gives imformation fly only during the rainy season, which is
said to oceur from November to March.  Dercalocmus fodiens
and the two species of Silpius recorded have very short seasons,
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not over a month, the first in April, the latter in October and
December. {L?‘}'sap? longicornis, wellmani and wnaguifica all
fly nearly throughout the rains. Haemalopola mactons also
flies during the whole rainy season, while the other three ‘;l_‘ll}l}‘"l}k
of the genug all have quite short [l1ght seasons.,  Of the species
of Tubanus, only 1. taeniole has a long season, from October
to May, the other species mostly being limited to a couple of
months. The same author also gives noles on a few African
species in earlier papers (Neave, 1911, 16912).

Without doubt a thorough search of the literature would
disclose considerably more information on seasonal distribution,
but the work reviewed above all tends to show that the majority
of Tabanids, both in temperale and tropical regions, are single
brooded, and that each species has a rather definite light
season which may be very short. The exceptions seem to be
species which either complete more than one life cvele during
the vear, or in which the length of the cvele is so irregular
due to great variation in the length of the larval stage, that
adualts are emerging throughout the year.

The present investigation was undertaken to see i the above
generalization was applicable to the Tabanidae found in
Panama. For this purpose the services of a relatively reliable
native collector were secured, and beginning on March 9, 1940,
collections were made approximately every two wecks until
March 5, 1941, The collector was paid a small sum for each
fiy hrought in, except that if more than 700 or 800 were {aken
the price per fly was reduced. Collections were made using
horses for bait, and occasionally cattle also. Each eollection
represents the result of approximately two days collecting, hui
in some cases this was exceeded.  Collections were made about
the home of the collector, a small settlement of a few families
at Moja Pollo, on the banks of a small tributary of the Chagres
tiver of the same name. The localily is between Madden
Dam and Gamboa in the Chagres valley, and lies on the Atlantic
side of the Continental divide. The area is one of mostly
second growth serub foresi with but a little of the original
forest remaining.  About the mouth of the Moja Pollo there
iz a large area of swamp and much floating vegetation. The
climate, as recorded at the weather station at Madden Dam, :
few miles upriver, is fairly uniform as regards temperature.
The mean annual temperature is about 77° F.. the absolute
maximurm being 987 and minimam 30° On the whole, the
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lowest temperatures are reached in January and February,
the highest in April and May, the greatest daily range being
durmg the dry season. The tamfmll by months for the period
during which collections were made, and the ten year monthly
averagzes are shown at the bottom of the accompanying figure.
As can readily be secen, the year is rather sharply divided into
a wet and a dry season, the rains generally beginning in May
and lasting through December.

During the year 26 collections were made, and a total of
11,997 Tabanids taken, representing 35 species. Nearly half
(49.1%;) of all flies taken belonged to one species, Tabanus
( Neotabanus) lineolo var. carnens Bell,, while the next most
abundant species, I (Neolabanus) mava Beq., accounted for
12.53%; of the total. Eleven other species together accounted
for but 359 of the catch, while the remaining 21 species made
up the balance of 3%, A list of the species taken, with the
numhbers of each is ziven helow:

Fsenbeckia prosimiveniris Mace, ... 411 ¢ Stemolebanns plenns Fline : 2
- ot Will, var e .. Terherayis | Flsreotabanus) .l.l!?r".l:nKT‘l.- v 2
& B e dinee G " P Hellarden | paeudaciedion
4 trisa sl e s I'.-l"l,-;_,l’l i 1 Fehld .. .. ... St 15
Pitpocera festee Gige-Tos. 0. 14 - {Hellardin] aibacive sk
fJ'rvs.J;:--: 'u.'?i-c"r:.r: B Rmetii iy, 39 Hipe sy s B
pecbaens ine 1 e Hxn'wnr. tris) q.:-:.r.'rr
calegostra Bohi 1 Frnctoins Fab. ... sy 00
IJ;:,‘.;.I.:..:?.:-.:.- apalis Hine o000 oonn T £ | Weatabanus) Lineofa vir.
margfuntn \[acq o 1 carrens Bell . R 41
Poelidio fulminen Hine o000 2.1 "' t Neatabanus) "J-i"ﬂu i anar.
{.';i.un,-.frn's.:r.-..u”. mevicins Tinn 0 2] stenpcephalys Hine . ... 160
ik Fabe, oo 136 - { Nestabasug | maya Beo.. . 1441
Crepfodvins Saores Tawn R 4‘:".1 | ke I N eadabanns ) anprsiiniin
1 fufeofipis Bell, ... 45l Foralb o .. REG
I it Wisd, ... fhﬁ . . T Nemdabannsl r.l.';lbn". frans
Dincidorns cwrvepes Fali . . ... 1| Kroh. . s GO
Lepiselapa crassiges Fale, | < | - { Weala b rS Taansen .Pfal.lr;.-:
Selusonin Hiiole Fahb T s R | Krola . ... i
Fewcotabonns lencaspis Wied . 412 = [ Tirborpaes ) .-"-"-"”'th Wik .. 44
" certihorar Fehld. ... £ v { Finlisnezes ) Ennforfonns
o Brvinkems Kroleo 000 3 T o T e e 125

In the accompanying figure an attempt has been made to
show the seasonal abundance of a number of the more common
or characteristic species. The wvertical distance between hori-
zontal lines indicates the number of specimens taken at each
of the 26 collecting periods, each unit of the seale along the
left margm indicating 25 specimens. A single line indicates
5 specimens or less, rih[f month and first day of the collecting
period are shown at the lower margin.
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It will be readily seen thal the species [all roughly inte
Lhres groups:

() Those withoul a defimle Mght scason (L. lencespis 1o Cr,
badeoilovis).

() Thosze with o Aight season corresponding in the main (o either
the wet (Cr. limenus, L. analis} or the dry (N maya, N,
angnsiiviiia) seasons.

(r} Those with a very short and definite season which may be either
in the wet or the dry season (K fllota, K oap., I frasini-
veniris and P festae).

O those species not shown in the graph, many are repre-
sented by too small 2 number of specimens for a stalement to
be made. Lefiselago crassipes, N. Hueola var. stenocephalus,
N.oamplifrons and Chryseps variegalo appear to fall in group
“"a."  The two species of Bellnrdia and Phaeotabanus medins
seem to be strietly wet season forms, while T ferrifer and
T dmporiunns have a period of maximum abundance in Apnl
and May, with another appearance in small numbers in Sep-
tember to December.  These last two species are the only ones
which show indications of two distinet broods, but whether due
to two life cyveles a vear, or two separate broods with an annual
cycle must await a careful study of the life history.

[t is interesting to note that ¥ Hreole and related forms are
the dominant group numerically, and that Faeola tself s
almost uniformly abundant throughout the vear. In North
America also, it is a long season form, while T. faemiola, an
apparently related Afnican species, seems Lo have similar habats.
Although the Pangoeniimae are rather poorly represented in
Panama, all, with the exception of the speciez of Chrysobs,
seem to have wvery short flight seasons. While collecting in
Brazil, the present author got a similar impression in regard
to the species of Fiendeckin and Fodena, though no unilorm
data were secured. Neave {19153) seems also to have found
the Pangoniinae which he collected {Dorcaloemus fodiens and
two species of Sifedus) to be very short season species.

It was unfortunately not possible to secure data on the time
of day at which the various species were most active, but the
collector reported that very few Tabanids were taken after
% A, M. or before 4 P. M. From personal observation, it is
estimated that fully 609%; of the species are crepuscular, a
situation in marked contrast to that found in North America.
Some, like the species of Chilorotabanis and Esenbeckia illeta, are
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practically nocturnal, while Fsenbeckia prasiniventris, T, ferrifer
and the species of N camfw.'ms are on the wing during the whole
day, though perhaps less aclive during the hours from 10 A, M.
to 3 P. M.

SUMMARY

The author reports a year's collecting of Tabanidae at two
week intervals from a single station in Panama. The nearly
12,000 specimens foken represent 33 species of which a list is
given. The seasonal distribation of 14 species is shown in
graphic form, and the fact that the apr:c es may be gr mpm] as
to duration and time of flight period is noted. A brief review
of literature ig given, and some comparisons made with results
obtained in other localities. The suggestion that tvpes of
seasonal distribution to a certain cxtent follow taxonomic
groupings is put forward.
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