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ABSTRACT

This communication provides a synoptic discourse of scientific knowledge on the taxonomic
and behavioural status of the Indian Tabanidae, with a bias to stimulate active research on these

notorions flies of prime veterinary importance,

INTRODUCTION

The Tabanidae comprise horse flies and
deer flies, and are popularly known as gadflies
or gnats in India. They are generally robust
colourful flies with huge brown or black
eyes, sometimes having brilliant green or
pink bands. Males are holoptic, whereas
females dichoptic, i.e., with a narrow space
(frons) between two eyes which is generally
provided with spot/spots (callus/calli) of
specific configuration. The antennae are
horn-like but the shape and segmentation
generally varies in different genera. The wings
are usually held wide apart at rest and are
often with infuscations, bands or spots. The
thorax and the abdomen may generally be
striped or banded.

Adults generally take rest on trees. They
breed on or near water-bodies. Nearly all
are diurnal and are often most active in
sunny weather. The majority of tabanids
feed on vertebrate blood but some feed on
nectar either exclusively or in supplement to
blood. There are still a few as adults most
probably taking meal of neither kind.

HisTtoricAL REviEw OF ACHIEVEMENTS

In India, tabanids are studied mainly
because of their veterinary importance. Our

knowledge on the Indian Tabanidae so far

achieved, can be grouped under three inter-
related disciplines.

Taxonomy : The Indian Tabanidae include
a species which has been described from
India herself as early as 1798 by Fabricius,
who has later (1805) added three more species.
Subsequently, in the nineteenth century,
Wiedemann (1821 ; 1824), Macquart (1838 ;
1846 ; 1850 ; 1855), Saunders (1841), Walker
(1848 ; 1850 ; 1854), Schiner (1868) and Bigot
(1891 ; 1892) have described several species
from different parts of India. With the
beginning of the present century, Ricardo
(1902 ; 1906 a,b; 1909; 1911 a,b; 1913;
1914 ; 1917) has contributed much to the
Indian fauna and her outstanding contribu-
tion of 1911 is the most important source of
reference till today. Besides, Brunetti (1912),
Surcouf (1921), Austen (1922), Senior-White
(1922 a,b; 1924 ; 1927), Enderlein (1925),
Szilady (1926), Schuurmans Stekhkoven (1926 ;
1932), Krober (1930), Basu, Menon & Sen
Gupta (1952), Philip (1959 ; 1960 a, b ; 1962 ;
1970 ; 1972), Philip & Mackerras (1960),
Mackerras (1962), Sen & Fletcher (1962),
Chvsla (1969), Stone & Philip (1974), Stone
(1975), Datta & Biswas (1977), Datta & Das
(1978) and Datta (1980 ; 1981) have also made
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commendable works by describing and recor-
ding species occurring in India. A check-list
of Tabanidae hitherto known, is provided
synoptically in order to have a general idea of
the faunal composition in India. For further
details and better-understanding, the reader
is referred to the works by Stone & Philip
(1974), Stone (1975), Moucha (1976), Burton
(1978), Burger (1981) and Burger & Thomp-

son (1981) which incorporate species from
India too.

Subfamily PANGONIINAE
Tribe PHILOLICHINI
Genus Philoliche Wiedemann

1. ambotnensis (Fabricius, 1805)
2. korosicsomana (Szilsdy, 1926)
3. longirostris (Hardwicke, 1823)
4

macquartiana Chv4la, 1969)
(=rufa Macquart, 1850-preoccupied)

taprobanes (Walker, 1854) or ally
varipes (Ricardo, 1911)

o

Subfamily CHRYSOPSINAE
Tribe CHRYSOPSINI
Genus Chrysops Meigen
1. designatus Ricardo, 1911
8. dispar (Fabricius, 1798)
(=Dbtfasciatus Macquart, 1838 ; liga-

tus Walker, 1848 & semicirculus
Walker, 1848)

9. dubiens Philip, 1979

10. fasciatus Wiedemann, 1821
11. fizissimus Walker, 1857
12. Aflaviventris Macquart, 1846
13. flavocinctus Ricardo, 1902
14. indianus Ricardo, 1902
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15. pellucidus Fabricius, 1805
16. pettigrewi Ricardo, 1913
17. sttmulans Walker, 1850

Genus Melissomorpha Ricardo

18. indiana Ricardo, 1906

Genus Silvias Meigen

Subgenus Silvius Meigen

19. indianus Ricardo, 1911

Tribe BOUVIEROMYIINI
Genus Gressittia Philip & Mackerras
20. apicalis Philip & Mackerras, 1960

Tribe RHINOMYZINI
Genus Gastroxides Saunders

21. ater Saunders, 1841
22. ornatus (Bigot, 1859)

Subfamily TaBaANINAE
Tribe TABANINI
Genus Atylotus Osten Sacken
23. agrestis (Wiedemann, 1828)

(=ditaeniatus Macquart, 1838 &
pyrrhus Walker, 1850)

24. nemocallosus (Ricardo, 1909)

25. virgo (Wiedemann, 1824)
(=albulus Walker, 1850 & puella
Walker, 1850)

Genus Hybomitra Enderlein

26. himalayana (Enderlein, 1925)

21. hirta (Walker, 1850)

28. peculiaris kashmirianus Szilgdy, 1926
29. subcallosa (Ricardo, 1911)

30, wyvillei (Ricardo, 1911)
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

45.
46.
47.
48,
49,
50.
51.
52.
53.

54.
55.

: A synopsis of Tabanidae

Genus Tabanus Linnaeus
Subgenus Tabanus Linnaeus

acallus Szilddy, 1926
albocostatus (Bigot, 1892)
albofasciatus Ricardo, 1911
altermaculatus Ricardo, 1913
andamanicus (Bigot, 1892)
anderssons Philip, 1972
attenuatus Walker, 1848
auriflamma Walker, 1848
aurisegmentatus S. Stekh., 1932
auristriatus Ricardo, 1911
avittatus S, Stekh., 1926

biannularis Philip, 1960

(==bicinctus Ricardo, 1911-preoccu-
pied)

birmanicus (Bigot, 1892)

biswasi Datta, 1980
(=minusculus Datta & Das, 1978-
preoccupied)

bombayensis S. Stekh., 1926
brunnipennis Ricardo, 1911
ceylonicus Schiner, 1868
conicus (Bigot, 1892)
consanguineus Macquart, 1838
crassus Walker, 1850
decoratus Szilgdy, 1926
demellonis Senior-White, 1924

diversifrons Ricardo, 1911
(=flaviventris Bigot, 1892 & ochro-
gaster Philip, 1960-preoccupied)

dominus Datta & Das, 1978

dorsilinea Wiedemann, 1824
(=macer Bigot, 1892; bicallosus
Ricardo, 1909 & trichinopolis Ricar-
do, 1914)
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56.
51.
58.
59.
60.
61.

62.
63.

64.

65.
66.
61.
68.
69.
10.
1.
12.
13.
14.
15.
6.
1.
18.
19.
80.
81.
82.

83.
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excelsus Ricardo, 1913

explicatus Walker, 1854

flavicornis subflavicornis Philip, 1970
flavimedsus S. Stekh., 1926

flavipus S. Stekh., 1926

frondosus Szilddy, 1926
(=latifrons S. Stekh., 1926-preoccu-
pied =paralatifrons S. Stekh., 1928)

fuscomaculatus Ricardo, 1911

gertrudae Philip, 1960
(=flavicinctus Ricardo,
occupied)

griseifacies S. Stekh., 1926

(=flaviventris Bigot semsu Ricardo,
1911)

hirtipalpis Ricardo, 1911
hybridus Wiedemann, 1828
imparicallosus S. Stekh., 1926
indianus Ricardo, 1911
indifferens Szilddy, 1926
inscitus Walker, 1848

joidus (Bigot, 1892)

jucundus Walker, 1848
kamengensis Datta & Das, 1978
khastensis Ricardo, 1909
laotianus (Bigot, 1890)
lateralbus S. Stekh., 1932
laticinctus S. Stekh., 1926
leleant Austen, 1920
leucocnematus (Bigot, 1892)
leucohirtus Ricardo, 1909
leucopogon (Bigot, 1892)

limitatus Stone, 1975
(=limbatus Szilady, 1926-pre-
occupied)

1911-pre-

manipurensis Ricardo, 1913
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84.
85.
86.
81.
88.
89.
90.
91.
92.
93.
94,
95.

96.

9.
98.

99.
100.
101.

102.

103.

104.

105.

106.

107.

108.
109.
110.

meghalayensis Datta & Biswas, 1977
melanognathus (Bigot, 1890)
miniatus Datta & Biswas, 1977
monotaeniatus (Bigot, 1892)
nephodes (Bigot, 1892)

nicobarensis Schiner, 1868
noctuinug S, Stekh., 1926
obconicus Walker, 1850

ochroceras S, Stekh., 1932

optatus Walker, 1857

orientalis Wiedemann, 1824
orientis Walker, 1848

(=consocius Walker, 1850 ; perlinea
Walker, 1850 ; melanopyqatus Bigot,
1892 & pagodinus Bigot, 1892)
oxyceratus (Bigot, 1892)
pallidivenier S, Stekh., 1926
parafuscomaculatus S, Stekh,, 1932
parahybridus S, Stekh., 1932
provincialis Ricardo, 1913
rectilineatus S. Stekh., 1926
rubicundus Macquart, 1846
(=tnternus Walker, 1848 &
monilifer Bigot, 1892)

rubidoides Szilddy, 1926

rubidus Wiedemann, 1821
(=albimedius Walker, 1850 ;
umbrosus Walker, 1850 & vagus
Walker, 1850)

rubidus priscoides S, Stekh., 1926
rubiginosus Walker, 1850
rufiventris Fabricius, 1805
(=assamensis Bigot, 1892)

sagittipalpis Szilgdy, 1926

scutellus Philip, 1970
servillei Macquart, 1838
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111,
112,

113.
114,
115.
116.

117.

118.
119.
120.
121.
122,

123.
124.
125.

126.

121,
128,
129.
130.

131.
132.
133.

134.

135.

136.
1317.

138.

speciosus Ricardo, 1911

striatus Fabricius, 1787
(=hilaris Walker, 1850)

subhirtus Ricardo, 1911

sufis Jaennicke, 1867

tenebrosus Walker, 1854

triceps Thunberg, 1827

(=tenens Walker, 1850-preoccupied)

tranominatus Senior-White, 1927
(=angustus Bigot, 1892 & palpalis
Ricardo, 1911-preoccupied)

trinominatus sncertus Szilady, 1926
tuberculatus Ricardo, 1911
wallacei Szil{dy, 1926

wyvilles Ricardo, 1911
zanthoimus Philip, 1960

Tribe HAEMATOPOTINI
Genus Haematopota Meigen
adusta Stone & Philip, 1974
albimedia Stone & Philip, 1974
albofasciatipennis Brunetti, 1912
alticola (Philip, 1959)
alyta Stone & Philip, 1974
amala Stone & Philip, 1974
annandalet Ricardo, 1911
assamensis Ricardo, 1911
barri Stone & Philip, 1974
bicolor Stone & Philip, 1974
biguttata Stone & Philip, 1974
biharenste Stone & Philip, 1974
bilineata Ricardo, 1911

biroi Szilddy, 1926

brevis Ricardo, 1906

cana Walker, 1848
(=montium Szil4dy, 1926)
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139.:

140.
141.
142.
143,

144,
145.
146.
. 141,
148.
149,
150.
151.
152.
153.
154.
155.
156,
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.

4 synopsis of Tabanidae

casca Stone & Philip, 1974
chvalat Stone & Philip, 1974
cilipes Bigot, 1890

contracta Stone & Philip, 1974

cordigera Bigot, 1891
(=fuscifrons Austen, 1908)

crossi Stone & Philip, 1974
darjeelingensis Datta, 1981
demellonis Senior-White, 1922
dissimilis Ricardo, 1911

echma Stone & Philip, 1974
equina Stone & Philip, 1974
fasciata Ricardo, 1911
flavicornis Szil4dy, 1926
flavipuncta Stone & Philip, 1974
hardyi Stone & Philip, 1974
hindostani Ricardo, 1917
smmaculata Ricardo, 1911
tnconspicua Ricardo, 1911
indiana Bigot, 1891

Jjavana Wiedemann, 1821
jellisoni (Philip, 1960)
kashmirensis Stone & Philip, 1974
lata Ricardo, 1906

latifascia Ricardo, 1911

limbata Bigot, 1891

litoralis Ricardo, 1913
longipennis Stone & Philip, 1974
malabarica Stone & Philip, 1974
marceli Stone & Philip, 1974
marginata Ricardo, 1911
matherani Szil4dy, 1926

mellot Stone and Philip, 1974
montana Ricardo, 1917

172.
173.
174.
175.
176.
171.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.

188.
189.

190.
191.
192.
193.
194.
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mouchat Stone & Philip, 1974
nathani Stone & Philip, 1974
nigrifrons Datta & Biswas, 1977
oporina Stone & Philip, 1974
pallida Stone & Philip, 1974
pattons Stone & Philip, 1974
philipi Chvila, 1969

pisinna Stone & Philip, 1974
punctifera Bigot, 1891

roralis Fabricius, 1805

schmidi Stone & Philip, 1974
sikkimensis Stone & Philip, 1974
singarensis Stone & Philip, 1974
sparsa Stone & Philip, 1974
striata Stone & Philip, 1974
zophera Stone & Philip, 1974

Genus Hippocentrodes Philip
desmotes Philip, 1959
striatipennts (Brunetti, 1912)

Tribe DIACHLORIINI
Genus Cydistomyia Taylor
Subgenus Cydistomyia Taylor

aberrans Philip, 1970
assamensis Philip, 1970
indiana Philip, 1970
nigropicius (Macquart, 1855)
polyzona (Szilidy, 1926)

Subgenus Tabanotelum Oldroyd

195.
196.

primitiva Mackerras, 1962
secunda Mackerras, 1962

UNPLACED SPECIES OF TABANIDAE

197.

fulvescens Brunetti, 1912
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Bio-ecology : Studies on the bio-ecology
or bionomics in contrast to that on taxo-
nomy of the Tabanidae have generally
been infrequent. Since the times of Lefroy
(1907) and Baldrey (1911) with some brief
behavioural studies, approach to know inten-
sively of the immatures and their environs
of certain species has been inducted by
Patton & Cragg (1913). Subsequently,
Fletcher (1916 ; 1917; 1920, 1921), Cross
& Patel (1921), Isaac (1924 a, b; 1925;
1932 ; 1933), Singh (1926), Patton & Evans
(1929), Sen & Fletcher (1962) and Singh
(1968) have enriched our knowledge on the
life-history and behavioural affairs of several
species of these flies. Besides, Mitzmain
(1913 a) and Nieschulz (1935 ; 1936) have
added much to it. Tabanids generally deposit
their eggs in masses on vegetation, logs of
wood and rocks overhanging water. The
egg-masses in a few species are covered over
with a chalky substance, apparently for pro-
tection of eggs (Patton & Evens, 1929). The
incubation period varies from 4-7 days. The
tabanid larvae are carnivorous and frequently
cannibalistic. The larvae generally moult 7-8
times. The duration of the larval stage is
very variable, depending upon the species
and the larval food provision. It may range
from 9 days to 7 months (Sen & Fletcher,
1962). According to Rao & Mudaliar (1935),
the larval life lasts for 4-6 weeks in the
Indian Tabanus. As the pupation time
advances, the larva migrates to comparatively
dry soil. The pupation period varies from
3-21 days. The adult flies emerge at very
irregular intervals. While studying at Madras,
Patton & Cragg (1913) have concluded that
the life-cycle from the egg to the imago is
completed in 4-5 months’ time and there are
2 generations in a year, but according to
Isaac (1925), the common species at Pusa

Bulletin of the Zoological Survey of India

have 3 generations per year. This is true to
the Punjab Tabanidae also (Cross & Patel,
1921).

Parasitology : Tabanids are generally com-
mon during the rainy season. The adult
females and sometimes the males too may be
come across on the walls or window panes
of the human dwelling. The females of most
species are voracious blood-suckers by virtue
of their stabbing and sucking mouthparts.
They mainly attack cattle and other ungulates
and may be very annoying to man. The
feeding behaviour and its associated aspects
of several species have been observed by
many workers of which Patton & Cragg
(1913), Mitter (1918), Cragg (1920), Cross &
Patel (1921) and Isaac (1925) have made com-
prehensive studies on certain species. Addi-
tional information can be had from the
works by Mitzmain (1913 b) and Nieschulz
(1927). Tabanids have specific predilection
for the site of feeding on blood. “Having
selected a suitable spot on the skin of the
host it inserts its mouthparts and wusually
takes a full meal before they are withdrawn.
The meal may last as long as 3 or 4 minutes”
..-(Cragg, 1920). They take many bloodmeals
and the feeding is always interrupted. Of
the diseases transmitted by these notorious
flies, surra is the most important, mainly
affecting horses and cattle. Mitzmain (1913b)
for the first time has pointed out that the
mode of transmission is merely mechanical.
Basu (1945) has recorded the incidence of
surra from different parts of India, whereas
Menon (1957) has restricted his observations
only on species of Rajasthan. Basu, Menon
and Sen Gupta (1952) earlier have, however,
clarified the occurrence of surra on the regio-
nal basis. According to Cross & Patel (1922),
nemocallosus is the extremely efficient carrier.
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It has also been suggested that Tabanus may
carry anthrax in the same way (Roy & Brown,
1954). Bhatia (1935) and Kapur (1941)
through experiments have held that ortentis
can act as a successful transmitter of rinder-
pest.

Regarding control measure, Cross (1917)
has recommended castor oil for preventing
tabanids from attacking camels. Sen (1939)
has used a proprietary preparation of Pyro-
cide 20 (a concentrated extract of pyrethrum
flowers) and a soap spreader in water for

the control of certain cattle flies including
tabanids.

DiscussioN

The Indian territory mainly lies in tli¢
Oriental region and hence the tabanid fauna
is essentially Oriental, but very many species
are widespread. There are at present nearly
193 species and 4 subspecies but undoubtedly
many more await discovery from India. On
the other hand, much attention has not been
paid to reveal many probable species com-
plexes in India. Alongside the conventional
taxonomic research, care should be taken to
undertake morpho-anatomical studies so as
to have a more refined and restrictive species
concept of the Indian fauna, but unfor-
tunately very little information is available
on this subject except a few earlier works by
Patton & Cragg (1913), Cragg (1920), Isaac
(1924) and Sen (1931).

To determine the identity of species as
well as to have a sound knowledge on their
ecological bias is an essential index to
possible control measures but it is admittedly
true that there is lack of precise knowledge
on most of the Indian species in this respect.
It is thus essential to find out the site of
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oviposition, kind of substratum, frequency
of appearance in a year and span of life of
immatures, particularly larvae and of adult
females, and resting place, host preference
and other behavioural affairs associated with
the biting activities of adult females. There
is evidently enough scope for parasitological
investigation in India where there are possi-
bilities of at least mechanical, if not biological
transmission of several animal diseases by
tabanids as in certain other parts of the world.
Despite application of chemical means sugges-
ted earlier, attempt to control these flies by
biological means is a preferable one now-a-
days. The most simple and inexpensive
method is the collection and destruction of
the egg-masses deposited on weeds, such as,
Polygonum glabrum, Phragmites karka, Lantana
aculeata, Rumex mepalensis, indigo plants,
grass-blades etc. and other objects overhang-
ing water (Sen & Fletcher, 1962). Alter-
natively, dissemination of egg parasites,
mainly species of Chalcididae and Scelionidae
(Hymenoptera) is quite effective (Patel, 1920 ;
Fletcher, 1920 ; 1921 and Sen & Fletcher,
1962), but I know of no published records of
pathogenic parasities infesting other immature
stages of tabanids in India. Sen & Fletcher
(1962) have also observed eggs to be eaten up
by a species of Hapaloderus Motschulsky
(Coleoptera : Cantharidae) at Pusa. Accord-
ing to them, these beetles may prove to be
useful in reducing tabanid population.

In fine, I believe, there are needs and good
prospectus for future realization of the
avenues of research surmised above. This
synthesis is expected to stimulate. more
serious research and to provide the public
with more information about this important
group of insects.
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