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Abstract: The seasonal abundance and daily flying activity of adult black flies 
were investigated at four different altitudes (400 m， 860 m， 1，360 m and 2，460 m) in 
Doi Inthanon National Park， northern Thailand， Collections were carried out at each 
altitude twice a month from 0600 to 1800 hours from August 2003 to luly 2004， and 
adult black flies attracted to a human bait were captured by a hand net. The numbers 
of black flies collected were 2，599， 24，010， 7，996 and 4，496 at altitudes of 400 m， 860 m， 
1，360 m and 2，460 m， respectively. A total of 39，101 adult black flies comprising 
39，060 females， 37 males and 4 sex mosaics of 23 species of the genus Simulium 
Latreille s. 1. were identitied. Simuliid species composition and abundance varied 
according to altitude. Three species， i.e.， S. (Gomthostilbia)ωakoae Takaoka and 
Davies， S. (Simulium) rufibasis Brunetti and S. (S.) nigrogilvum Summers， were regular-
ly attracted to a human bait in this order of predominance. Simulium (G.) asakoae was 
captured from low to medium altitudes， while S. (s.) rufibasis was captured mostly at 
high altitude， and S. (S.) nigrogilvum at medium altitudes. The seasonal patterns in 
abundance of all these predominant species varied among species even at the same 
altitudes and also by altitude even within the same species. . Daily flying activities of 
these three predominant species differed in patterns and in peak hours by altitudes， by 
species， and also by seasons. Those of S. (G.)αsakoae were similar in all seasons 
showing essentially a bimodal pattern with the tirst peak early in the morning and the 
second in the late afternoon， or vice versa; while S. (S.) nigrogilvum and S. (s.) rufibasis 
showed uni-， bi-and trimodal daily flying patterns. Five species， iιS. (G.) asakoae， S. 
(S.) chamlongi Takaoka and Suzuki， S. (S.) nigrogilvum， S. (S.) nodosum Puri and S. (S.) 
rufibasis， were contirmed to bite human beings. 

Key words: black fly， seasonal abundance， diurnal flying activity， man-biting species， 
Simuliidae， northern Thailand 

INTRODUCTION 

Black fiies or Simuliidae (Diptera) are 
one of the medically and veterinary im-
portant groups of small bloodsucking in-

sects. The bites of adult females cause a 
wide range of problems for humans and 
other vertebrates. Some species serve as 
vectors of several pathogens， e.g.， filarial 
nematodes of the genus Onchocerca to 
man and cattle， genus Dirofilαriαto bear， 
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and blood protozoans of the genus 
Leucocytozoon to birds (Crosskey， 1990; 
Kettle， 1990). Moreover， black-fiy bites 
can cause very serious problems， since 
they frequently infiict pain， localized 
swelling and infiammation accompanied 
by intense irritation that lasts for several 
days or even weeks. Repeated biting by 
some species can cause headaches， fevers， 

swollen lymph glands and aching joints 
(Service， 1996). 

In the Oriental region， several man-
biting simuliid species have been incri-
minated， e.g.， Simulium (Simulium)初出-

cum Becher， which is widely distributed at 
the southern foot of the Himalayas， from 
Pakistan in the west， through India and 
Nepal， to Myanmar and southern China in 
the east (Lewis， 1974; Datta， 1992); S. (S.) 
αsishi Datta， S. (S.) himalayense Puri， S. (S.) 
nodosum Puri and S. (Gomρhostilbiα) tenu-
istylum Datta in India (Datta， 1992); and S. 
(S.) jaρonicum Matsumura in the Ryukyu 
Islands， ]apan (Takaoka， 1977). Recently， 
S. (S.) nigrogilvum Summers and S. (S.) 
nodosum， which are both anthropophilic 
and zoophilic， were reported to be natural-
ly infected with the third-stage larvae of 
di百erent unknown filarial species in 
northern Thailand (Takaoka et a1.， 2003; 
Fukuda et a1.， 2003). 

In Thailand， at least 56 black-fiy species 
have been recorded， and classified into six 
subgenera in the genus Simulium Latreille 
s. 1.， i.e.， Asiosimulium Takaoka and Choo-
chote， Deviesellum Takaoka and Adler， 
Gomρhostilbia Enderlein， Montisimulium 
Rubtsov， Nevermannia Enderlein， and 
Simulium Latreille s. str. (Takaoka and 
Choochote， 2004a， b， c， 2005a， b， c， d， e， f， g， 
h， i). Apart from these， significant prog-
ress has been made only in the population 
cytogenetic (Kuvangkadilok et al.， 1998， 
1999b， c， 2003) and molecular genetic 
studies (Otsuka et al.， 2003)， and in the 
studies on natural transmission of 
zoonotic filariae by the Thai simuliids 
(Takaoka et al.， 2003; Fukuda et al.， 2003). 

Little is known about the biological 
andj or ecological aspects of black fiies， 
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particularly the species found in Doi 
Inthanon National Park， northern Thai-
land， except for a report of larval distribu-
tion of 16 species from 12 localities in this 
area (Kuvangkadilok et al.， 1999a). It has 
been generally accepted for a long time 
that black fiies are vicious pests of 
humans and other vertebrates in Doi 
Inthanon National Park. They are found 
in large numbers and cause irritation to 
indigenous people， tourists and domestic 
animals. In view of their important role 
as a vicious biter， and lack of biological 
andjor ecological information， a more 
thorough study was needed. Therefore， 
the seasonal abundance and daily fiying 
activity of adult black fiies attracted to a 
human bait at four different altitudes in 
Doi Inthanon National Park are described 
below. Also， the proven man-biting 
sim uliid species from this area are 
reported for the first time. 

M A  TERIALS AND METHODS 

Study sites: Four sites with di釘erental-
titudes in Doi Inthanon National Park， 

Chiang Mai province， northern Thailand， 

i.e.， Site 1， Mae Klang Waterfall (altitude 
400 m); Site 2， the Fire Control Center (al-
titude 860 m); Site 3， Siribhume Waterfall 
(altitude 1，360 m); and Site 4， Ang Ka (alti-
tude 2，460 m)， were selected for adult col-
lections (Fig. lA， B). 

Adult collections: Collections were 
carried out twice a month at each site 
starting from 0600 to 1800 hours， from 
August 2003 to ]uly 2004. Adult black 
fiies trying to bite or fiying around a 
human bait positioned approximately 5 
meters from perennial breeding streams 
were captured by a catcher using a hand-
net (diameter 30 cm， depth 60 cm). The 
collection time for each hour was divided 
into 50 min catching and 10 min resting. 
Adult black fiies caught hourly were pre-
served in separate vials filled with 80% 
ethanol， and brought to the laboratory. 
The species were identified using the 
morphological keys of Takaoka and 
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DOI INTHANON NATIONAL PARK 

↑N じi - 4 k m

Fig. 1. A， Map of Thailand showing Doi Inthanon National Park， Chiang Mai province， Thailand にM)，
where black fly collections were performed at four sites. Chiang Mai is situated at a latitude of 
18047'N and longitude 98059'E in northern Thailand， and approximately 581 kilom巴tersaway from 
the capital city， Bangkok (BK)， central Thailand; B， Map showing the location of four sites used for 
collections of adult black flies， numbers 1 to 4 indicate Site 1 (400 m in altitude)， Site 2 (860 m in 
altitude)， Site 3 (1，360 m in altitude) and Site 4 (2，460 m in altitude)， respectively 

Choochote (2004b). The mean total num-
bers of adult females of each species per 
day calculated from the two-day collec-
tions of each month were used as the 
mean monthly numbers of adult females 
to express seasonal fiying activities of 
three predominant species. On the other 
hand， daily fiying activities of three pre-
dominant species were evaluated when 
the total numbers of adult females of the 
respective species caught per day ex-
ceeded 50. On the basis of the data ob-
tained from the two-day collections of 
each month， their patterns (iム unimodal，
bimodal and trimodal) together with the 
major and/or second peak activity hours 
were determined. For reference， air tem-
perature and relative humidity were 
measured every 10 minutes from 0600 to 
1800 hours by a digital thermometer and 

hygrometer， respectively during the ex-
periment. The mean monthly air tempera-
ture and relative humidity are represented 
by the mean daily air temperature and 
relative humidity calculated from the data 
obtained from the two-day collections of 
each month. Following the Thai Meteoro-
logical Department， the year is climat-
ically divided into three seasons on the 
basis of rainfall and air temperature 
values， iιhot season (mid February to 
mid May)， rainy season (mid May to mid 
October)， and dry-cool season (mid Octo-
ber to mid February)， which are shown in 
Fig. 2， together with monthly changes in 
rainfall， air temperature and humidity 
measured from August 2003 to July 2004 
by the Northern Meteorological Center， 
situated in Muang district， Chinag Mai 
province， at altitude of 312 m. 
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Fig. 2. Three seasons in Thailand， together with mean monthly rainfaJ1s， air temperatures and 
humidities measured from August 2003 to July 2004 by Northern Meteorological Center， Muang 
district， in Chiang Mai province (altitud巴 312m) 

oka and Davies， were captured for the白rst
time using a human bait. Three species， 
i.e.， S. (G.)αsakoαe， S. (S.) ru.βbasis and S. 
(S.) nigrogilvum， were regularly attracted 
to the human bait in order of predomi-
nance. The most predominant species， S. 
(G.)αsakoae， was captured from low (400 
m) to medium (860 m; 1，360 m) altitudes 
(Site 1 to Site 3) in air temperatures rang-
ing from 10.9 to 44.0oC. Its flying ac-
tivities were observed in air temperatures 
between 11.1 oC and 39.90C. Total numbers 
of 2，425， 22，522 and 6，757 were captured 
at altitudes of 400 m， 860 m and 1，360 m， 
respectively. Simulium (S.) ruβbαsis， the 
second predominant species， totaling 
4，090， were captured mostly at high alti-
tude (2，460 m) in low air temperatures 
(7.0-21.30C) throughout the year. Its 
flying activities were recorded between 
8.0oC and 21.30C. The third predominant 
species， S. (S.) nigrogilvum， was captured 
mostly from medium altitudes (Sites 2 and 
3) in air temperatures ranging from 10.9 to 
35.80C. Its flying activities were confirmed 
between 13.40C and 29.80C. Total numbers 
of 1，102 and 827 were captured at Site 2 
and Site 3， respectively. The following 
five species were captured in satisfactory 
numbers at respective altitudes: S. (G.) 
chumpornense Takaoka and Kuvangka-

Man biting habit was determined by oc-
casional observations of adult females 
being allowed to feed on blood of a human 
bait (白rstauthor) at four di百erentalti-
tudes. 

Species captured， in descending order of 
dominance， at four different altitudes in 
Doi Inthanon National Park， are shown in 
Table 1. A total of 39，101 adult black flies 
comprising 39，060 females (including 138 
gravid females)， 37 males and 4 sex 
mosaics of 23 species belonging to 4 sub-
genera (Gomphostilbia， Montisimulium， 
Nevermann叩，Simuliums. str.) of the genus 
Simulium s. 1. were captured. Fourteen of 
23 species， i.e.， S. (S.) rufibαsis， S. (S.) 
setsukoae Takaoka and Choochote， S. (G.) 
burtoni Takaoka and Davies， S. (G.) in-
thαnonense Takaoka and Suzuki， S. (S.) 
rudnicki Takaoka and Davies， S. (S.) 
siriρoomense Takaoka and Saito， S. (S.) 
bαrnesi Takaoka and Suzuki， S. (S.) yuPhae 
Takaoka and Choochote， S. (N) αu-
reohirtum Brunetti， S. (N) feuerborni Ed-
wards， S. (S.) suchαriti Takaoka and 
Choochote， S. (M.) surachaii Takaoka and 
Choochote， S. (S.) crocinum Takaoka and 
Choochote and S. (N) caudisclerum Taka-

RESULTS 
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Table 1. Numbers of adult black flies collected on a human bait at four different altitudes in Doi 
Inthanon National Park， northern Thailand from August 2003 to July 2004 

Site (Altitude， m) 
Sex mosaic 

5. (G.) asakoae 
5. (5.) rufibasis* 
5. (5.) nigrogilvum 
5. (5.) do砂uwηse
5. (5.) setsukoae* 
5. (G.) chumpomense 
5. (5.) fenestratum 
5. (5.) nakhonense 
5. (5.) chamlongi 
5. (5.) nodosum 
5. (G.) siamense 
5. (G.) burtoni* 
5. (G.) inthanonense* 
5. (5.) rudnicki* 
5. (5.) siγipoomense* 
5. (5.) bamesi* 
5. (5.) yuphae* 
5. (N.) aureohirtum* 
5. (N.) feuerbomi* 
5. (5.) suchαriti* 
5. (M.) surachaii* 
5. (5.) crocinum* 
5. (N.) caudisclerum* 
Total 
No. of species collected 
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nigrogilvum and S. (S.) ru.βbαsis tended to 
bite and feed without hesitation once they 
landed on the skin of the human bait. 
Simulium (G.) αsαたoae seemed to take 
more time to land on the skin before it 
began to bite and was more easily dis-
turbed while feeding as compared to the 
other species. 

Mean monthly numbers of S. (G.) 
αsakoαe， S. (S.) nigrogilvum and S. (S.) 
rufibαsis at four di仔erent altitudes ex-
pressing the seasonal abundance are 
demonstrated in Figs. 3， 4 and 5. For S. (G.) 
αsakoae at Site 1 (400 m)， the mean month-
ly numbers were relatively high (115-284) 
during the dry-cool season (from mid Oc-
tober to mid February)， with the first peak 
in January and the second one in October 
(Fig. 3). It is interesting to note that 

dilok at 400 m， S. (S.) nαkhonense Takaoka 
and Suzuki at 860 m， S. (S.) doipuiense 
Takaoka and Choochote at 1，360 m， and S. 
(S.) setsukoαe and S. (S.) fenestratum Ed-
wards at 2，460 m. The other 12 species， 
i.e.， S. (S.) chamlongi Takaoka and Suzuki， 

S. (S.) nodosum， S. (G.) siamense Takaoka 
and Suzuki， S. (G.) burtoni， S. (G.) inthanon-
ense， S. (S.) rudnicki， S. (S.) siriρoomense， S. 
(S.) barnesi， S. (S.) yuρhae， S. (N.) αu-
reohirtum， S. (N.) feuerborni and S. (S.) 
crocinum， were captured mostly at alti-
tudes of 860 m and 1，360 m， whereas S. (s.) 
suchαriti， S. (M.) surachαii and S. (N.) cαu-
disclerum were captured only at 2，460 m. 

Man-biting habit was confirmed for five 
species， i.e.， S. (G.)αsαkoαe， S. (S.) chαm-
longi， S. (S.) nigrogilvum， S. (S.) nodosum 
and S. (S.) ru.βbαsis. Among these， S. (S.) 
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out the whole-year or all three seasons 
with mean monthly numbers ranging 
from 225.5 to 3，598.5 (Fig. 3). Two peaks 
were clearly observed， i.e.， the first peak in 
the early rainy season (June)， and the 
second one in the early to mid hot season 
(February and March). At Site 3 (1，360 m)， 
appreciable mean monthly numbers were 
recovered throughout the year， ranging 
from 61 to 483， though relatively high 

during this season the mean rainfall was 
extremely low (0-1.28 cm)， extending to 
April of the hot season. From March to 
September， the mean monthly numbers 
were relatively low， ranging from 18.5 to 
75.5. At Site 2 (860 m)， the total number of 
collections (22，522) was approximately 
three and nine times higher than those 
collected at Site 3 (1，360 m) and Site 1 (400 
m). High numbers were obtained through. 
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Seasonal change in abundance of 5. (5.) rufibasis attracted to a human bait at Site 4 (2，460 m) 

peak in the late afternoon in the dry-cool 
season except in November and January 
when the first and second peaks were 
reversed. On the other hand， it showed a 
unimodal pattern with its peak in the 
early morning in the rainy season except 
for a bimodal pattern in one of the two 
collection days in August. The mean 
hourly air temperatures measured in the 
representative month of each season were 
20.5-33.50C in February， 23.2-27.90C in 
June， and 15.2-31.30C in December. 

At Site 2 (860 m)， S. (G.)αsakoae also 
showed similar bimodal patterns through-
out the year except in April of the hot 
season and July of the rainy season， when 
it showed a unimodal pattern with its 
peak in the early morning. In the bimodal 
pattern， the first and second peaks both in 
the morning and afternoon cycles seemed 
to shift by seasons i.e.， in the dry-cool 
season， peaks in the morning cycle were 
delayed one to three hours while those in 
the afternoon cycle advanced one hour as 
compared with those in the rainy season. 
Simulium (S.) nigrogilvum， the second dom-
inant species at Site 2， showed a bimodal 
pattern with its peaks in the early morn-
ing and in the late afternoon in February 
and March. However， this species also 
showed a unimodal pattern of daily ftying 
activities with its peak in the late after-

numbers were continuously seen from the 
late rainy season (September) to the mid 
hot season (April) except those in January 
and March (Fig. 3). 

For S. (S.) nigrogilvum， nearly similar 
patterns of mean monthly numbers were 
observed at both Site 2 (860 m) and Site 3 
(1，360 m) (Fig. 4). There were two peaks， 
of which the first peak was in March of the 
hot season and the second one was in June 
(at 860 m) or July (at 1，360 m) of the mid 
rainy season. In the late rainy and dry-
cool seasons， the mean monthly numbers 
recovered from both sites were very low 
and erratic (1-37.5 at Site 2 and 1-16 at 
Site 3). 

A clear bimodal seasonal abundance 
was seen for S. (S.) ruβbasis at Site 4 (2，460 
m)， iιthe first peak was in the late rainy 
season (September) with a mean monthly 
number of 551.5， and the second peak was 
in the early hot season (March) with a 
mean monthly number of 438.5 (Fig. 5). 
The mean monthly numbers during the 
dry-cool season from December to Febru-
ary were extremely low (2-5.5). 

The patterns and peak hours of daily 
ftying activities of the two most predomi-
nant species at Sites 1-4 are shown in 
Table 2. At Site 1 (400 m)， S. (G.)αsαkoαe 
showed a clear bimodal pattern with the 
first peak in the morning and the second 

Fig.5. 
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Table 2. Daily flying activity patterns of three predominant simuliid species in two.collection days of 
巴achmonth at Sites 1-4 in Doi Inthanon National Park， northern Thailand 

恥10nthsand seasons 

12 11 9 8 7 6 4 3 

竺 竺 ]

Sites [Altitude] 

Dry.cool 

B 
8 (16) 

B 
8 (17) 

B B 
7 (17) 17 (7) 
B B 

7 (17) 7 (17) 

U
7
 

Rainy 

B 
6 (15) 

U 

6 

U
7
U
7
 

Hot 

B 
8 (17) 

B 
8 (17) 

B 
17 (7) 

B 
17 (8) 

Speci巴s

Site 1 [400 m] 
S. asakoae 

B B 
7(16) 16(7) 
B B 

8(16) 16(8) 

B 
6 (13) 

B 
6 (17) 

B 

6 (17) 
B 

6 (16) 

B 
7 (17) 

B 
7 (17) 

U
6
U
6
一

B 

6 (17) 
B 

6 (17) 

B 

7 (17) 
B 

7 (17) 

U
6
U
6

一

B B 
9 (17) 17 (8) 

B B 
9 (17) 17 (8) 

B B 
7 (16) 7 (17) 

B 
16 (7) 

B 
16 (9) 

B 
8 (16) 

Site 2 [860 m] 

S. asakoae 

U 

16 

S. nigrogilvum 

B B B 
6 (17) 17 (8) 16 (8) 

B B B 
6 (17) 8 (17) 16 (8) 

B 
6 (16) 

B 
6 (17) 

B 
6 (17) 

U
6
U
6
一

B 

6 (16) 

B 
6 (16) 

B 
7 (17) 

B 
14 (7) 

B B 
7 (17) 17 (7) 
B B 

17 (7) 15 (7) 
B T 

16 (7) 17 (7) 
B B 

7(17) 15(6) 

B 

17 (8) 

B 
17 (9) 

B 
17 (8) 

B 
17 (7) 

Site 3 [1，360 m] 

S. asakoae 

S. nigrogilvum 

B 
17 (8) 

B 
17 (7) 

T U 
9 (17) 15 

T B 
6 (16) 16 (7) 

T 
7 (10) 

T 
9 (17) 

B 

10 (16) 

B 
10 (16) 

U
9
U
9
 

Site 4 [2，460 m] 

S. rufibasis 

U 
13 

U 
16 

B 
7 (17) 

U， B， and T mean unimodal， bimodal and trimodal flying activity patterns， r巴spectively
Numbers mean major peak time (e.g.， 6， 0600-0700 hours). 
Numbers in parenthesis mean secondary peak time (e.g.， 6， 0600-0700 hours). 
Bars indicate 'not assessed for flying activity patterns' due to small number less than 50 flies collected per 
day. 

seasons， and in the early morning in the 
rainy season. In July of the rainy season， 
it showed a unimodal pattern with its 
peak in the early morning， as in the same 
month at Site 2. Bimodal patterns with 
the first peak in the late afternoon were 
also obtained for S. (S.) nigrogilvum collect-
ed at Site 2 in the hot and early rainy 
seasons except in April when a trimodal 
pattern was seen. The mean hourly air 
temperatures measured at Site 3 were 

noon in one of the two collection days in 
January， which differs from that of S. (G.) 
αsakoαe showing a bimodal pattern with 
its first peak in the early morning. The 
mean hourly air temperatures measured 
at Site 2 were 18.8-30.60C in March， 20.9-
26.10C in June and 14.0-27.60C in Decem-
ber. 

At Site 3， S. (G.) asakoae showed a clear 
bimodal pattern with the first peak in the 
late afternoon in the dry-cool and hot 
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17.9-30.10C in March， 19.9-28.0oC in June 
and 12.0-27.0oC in December. 

At Site 4， S. (S.) ru.βbαsis， the most pre-
dominant species， most remarkably varied 
in daily ftying patterns having all three 
patterns， iム uni-，bi-， and trimodal pat-
terns even in the same seasons (e.g.， Fig. 6). 
And also there is a clear di百erencein the 
peak hour even in the same unimodal pat-
terns by seasons， i.e.， 0900-1000 hours in 
the hot season， 1500-1600 hours or 1600-
1700 hours in the rainy season， 1300-1400 
hours in the dry-cool season. The mean 
hourly air temperatures measured at Site 
4 were 12.4-20.60C in March， 13.7-18.0oC 
in September， and 7.7-11.60C in Novem-
ber. 

DISCUSSION 

To the best of our knowledge， this study 
is the first attempt to identify the black fty 
species attracted to or biting humans， and 
to measure their seasonal abundance and 
daily ftying activity in the famous tourist 
area of Doi Inthanon National Park， north-
ern Thailand. 

It is clear from this study that Doi 
Inthanon National Park with well con-
served natural forests is rich in diversity 
of simuliid fauna in terms of species 
number and variety， though only adult 
samples collected on a human bait were 
examined. The high number (23) of 
simuliid species collected， in part due to 
the altitude-specific species composition， 

corresponds to 41.1% of the total number 
of species recorded from Thailand. The 
richness in species variety is also evi-
denced by the fact that they are classified 
into the four phylogenetically different 
subgenera (Table 1). This may be a reftec-
tion of richness in various types of clean 
perennial and/or seasonal ftowing water-
courses from tiny trickles to large rivers 
well developed from low to high altitudes 
in this park. Black fties of various sub-
genera usually di百erin their preference 
for the aquatic sites that are suitable for 
breeding of the preimaginal stages. 
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As already mentioned， most man-biting 
species belong to the subgenus Simulium 
s. str. in the Oriental region. Our results 
are striking in that nine of the 23 species 
belong to three different subgenera (i.e.， 

five to Gomphostilbia， three to Neverman-
nia， and one to Montisimulium)， all of 
which are thought to be ornithophilic 
(Crosskey， 1990). In particular， it is note-
worthy that the most predominant species 
in low and medium altitudes was S. (G.) 
αsakoαe. 

It is clarified that simuliid species com-
position and abundance varied according 
to altitude (Table 1). Three species， i.e.， S. 
(G.)αsakoαe， S. (S.) nigrogilvum， and S. (S.) 
rufibαsis， were regularly attracted to 
human bait， the first two being captured 
mostly in medium altitudes， and the last 
one mostly in high altitude. All these 
three predominant species as well as two 
minor ones， i.e.， S. (S.) chamlongi and S. (S.) 
nodosum， have been proven to bite hu-
mans in this park. However it should be 
noted that S. (S.) nigrogilvum and S. (S.) 
ruβbasis are the most vicious man-biter in 
medium and high altitudes， respectively. 
Three other species， in particular S. (G.) 

αsαkoae， are at most a hesitant man-biter， 
according to our field observations. 

Data on the seasonal abundance of the 
three predominant species in this park are 
firstly demonstrated in Figs. 3， 4 and 5. 
Surprisingly， considerable numbers of S. 
(G.) asakoae were collected at an altitude 
of 860 m throughout the year， with mean 
日ynumbers per day of 225.5-3，598.5 (Fig. 
3， Site 2). The actual maximum total 
number of S. (G.)αsαkoae recorded was 
4，149 in one of the two collection days of 
June. The seasonal patterns in abundance 
of S. (G.)αsαたoaewere distinct but mark-
edly differed by altitudes (Fig. 3)， while 
those of S. (S.) nigrogilvum were nearly 
similar at two altitudes (Fig. 4) but its 
seasonal pattern obtained at an altitude of 
1，360 m was different from that of S. (G.) 
αsakoae at the same altitude (Figs. 3 and 
4). Thus， the seasonal patterns in abun-
dance appear to vary by altitude even 
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within the same species and also among 
species even at the same altitudes in the 
same park. The similar results were 
reported on the seasonal abundance of 
adult black flies in a Guatemalan endemic 
area of human onchocerciasis (Takaoka， 

1981， 1982). Adult female populations of 
three anthropophilic species， S. (Psiloρel-
mzα) ochraceum Walker， S. (S.) metαllicum 
Bellardi and S. (S.) hor，αcioi Okazawa and 
Onishi，日uctuateddifferently from one an-
other， when compared even at the same 
location; and those of S. (P.) ochraceum also 
differed from one location to another. 
These different seasonal patterns of abun-
dance were presumed to be associated 
with seasonal variations in the availabili-
ty of streams suitable for the breeding of 
the three species which choose di百erently
their aquatic sites (Takaoka， 1981). The 
seasonal patterns of S. (G.)αsαたoae，S. (S.) 
nigrogilvum and S. (S.) rufibαsis obtained 
in the present study may be at least par-
tially explained by the seasonal variations 
in the availability of the larval streams. 
However， this should be confirmed in the 
future studies because we do not have any 
information on the biology of these three 
species including their preference for the 
types of breeding watercourses， duration 
of larval development， and nutrition. The 
seasonal abundance of adult black flies 
attracted to humans is not always correct-
ly reflected by that of the larval popula-
tion， which would be reflected to a certain 
extent by the quantity and stability of 
larval streams. The other factors con-
cerned include the preference of adult 
females for host animals as a blood-meal 
source， the availability of other animals， 
the distance from the oviposition and 
pupal sites to collecting sites， and climate 
(air temperature， humidity， rainfall， light 
intensity， wind， etc.ω.) 

Results obtained on the seasonal abun-
dance of adult females we町rederived from 
a one-year survey. The data are insu伍ー

cient to be analysed in relation to three 
distinct seasons in this park (hot， rainy 
and dry-cool); however the yearly pattern 
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in abundance of S. (S.) rufibαsis obtained 
at an altitude of 2，460 m， which is 
characterized by its adult flying activities 
occurring only during the hot and rainy 
seasons and lacking during the dry-cool 
season (Fig. 5)， appears to be related to 
seasonal variations of air temperatures. 
More data will be needed to determine the 
seasonality in abundance of all these three 
predominant species in this park and to 
clarify their relationship to the three 
seasons. 

Daily flying activities of the three pre-
dominant species examined in this study 
di任eredin patterns and peak hours to 
some extent by altitudes even in the same 
species， by species compared even at the 
same site and on the same day， and also 
remarkably by seasons in the same spe-
cies， as shown in Table 2. It is apparent 
that S. (G.) asakoαe usually shows bimodal 
patterns with its peaks either in the early 
morning or in the late afternoon， and 
rarely unimodal patterns with the peak in 
the early morning in certain months of the 
rainy season at three altitudes， and also 
varies to some extent in the peak hours 
from one season to another even at the 
same site. It is remarkable that both S. (S.) 
nigrogilvum and S. (S.) ru.βbasis showed 
three patterns， i.e.， uni-， bi-， and trimodal 
(Fig. 6). So far， bimodal or unimodal pat-
tern of the daily biting activities was 
observed for other species， e.g.， bimodal 
pattern in S. (Trichodα:gmia) guiαnense 
Wise and S. (Psaroniocomρsα) oyα'.tockense 
Floch and Abonnenc in the humid 
Amazon between Venezuela and Brazil 
(Grillet et al.， 2005) and S. (Notoleρriα) ex-
iguum Roubaud s. 1. in Ecuador (Vieira et 
al.， 2005)， and unimodal in S. (Edωαrd-
sellum) yαhense Vajime and Dunbar in Li-
beria (Davis et al.， 1994)， S. (Ps.) in-
crust.αtum Luz in the humid Amazon be-
tween Venezuela and Brazil (Grillet et al.， 
2005) and S. (P.) quadrivittαtum Loew in 
Ecuador (Vieira et al.， 2005). The daily 
patterns of flying activities of adult black 
flies attracted to human bait are also in-
fluenced by many factors such as those 
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mentioned above. In our preliminary 
analyses (unpublished data)， it is at least 
suggested that the daily ftying activity 
pattern of 5. (5.) rufibasis in November of 
the dry-cool season at Site 4 (2，460 m) is 
positively associated with the mean hour-
ly air temperatures (Fig. 6). 

During this one-year survey， a total of 
about two hundred biting midges and 
about a hundred of mosquitoes were also 
collected in particular in the late after-
noon and/or early morning， but these 
were of negligible importance in compari-
son with the huge numbers of black fties 
caught in the present survey. It is proven 
that black fties are the most important 
man-biter during daytime in the Doi 
Inthanon National Park. It is hoped that 
the findings obtained in this study would 
be helpful as a baseline information for 
people living in， or visiting， this park to 
avoid the risk of being bitten by black 
fties. 
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