A STUDY OF THE SEASONAL SUCCESSION
OF THE BITING MIDGE CULICOIDES ARAKAWAI

(DIPTERA; CERATOPOGONIDAE) IN THE TAIPEI AREA*

By
WESLEY K. C. SUN

The biting midge Culicoides arakawai (Arakawa) is widely distributed in East and
Southeast Asia, reported from Siberia, Manchuria, North China, Korea, Japan, Ryukyu
Islands, Taiwan, Indonesia and New Guinea. @ It bites mainly domestic fowl and
occasionally man. It is reported to transmit Lewucocytozoon caulleryi among chickens
@ and to carry certain arboviruses. @

A collection of C. arakawai was made in the suburban area of Taipei from 29th
of May, 1962 through 5th of July, 1963 in order to study the seasonal distribution and
its relation to the climatic conditions such as temperature and rainfall. The materials
and methods for this study follow the author’s previous work in 1962 and are briefly
listed as follows: @

1) Operated five New Jersey light traps around Taipei area.

2) Collected the specimens four times a week and brought{them back to the

laboratory for identification.

3) Recorded and analyzed the climatic data of the year (Fig. 1. and Table I).

4) Plotted graphs of specimens and/or of climatic records by using moving means

of four weeks.
The collection of C. arakawai and its seasonal distribution for the year are presented
in Fig. 2. and Table II

The succession curve of C. arakawai(Fig. 2)shows two peaks during the year. The
Autumn Eminence began in mid-October and lasted about nine weeks with a fairly
blunt crest and the Spring Eminence began in early March and gradually reached its
peak during the second week of May and was maintained about 12 weeks. There were
also two marked depressions between these eminences. This figure is similar to the

* The author is very much indebted to Dr. H. S. Hurlbut, Head of the Entomology Department
of the United States Naval Medical Research Unit No. 2, Professor Johnson T, F. Chen, and Dr.
Paul S. Alexander for their advice and encouragement during the course of this study and to Mr. K.
S. Lin of Taiwan Agricultural Research Institute for his valuable assistance in collecting data.
Thanks are also due to Mr. HH. Chu, Mr. C.I. Cheng, Mr. S. C. Lien and Mr. C. K. Hsieh of the
Entomology Department of NAMRU-2 for their assistance in collecting, recording and identifying
the specimens.
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author’s observation on the seasonal succession of Ceratopogonidae in 1961—1962 @ in
that the number of specimens collected was low in both hot and cold seasons but
was high during spring and autumn. The Spring Eminence of C. arakawai from the
present observation is much more dominant and longer lasting than the Autumn
Eminence. This is the reverse of the ceratopogonid curve reported in the authot’s
previous paper.

In addition to the effect of temperature changes, rainfall also seems to affect the
seasonal succession of the midges. The peak rainfall during August-September may
be correlated with the deep depression of numbers of C. arakawai collected in those
months. Furthermore, during the spring from February till May the mean amount of
rainfall maintained a fairly even depression and the number of C. arakawai collected
during the same period of time increased and finally reached its peak. Then, the
crest of the rainfall went upward again from June while the curve of insect collection
began to decrease. ‘

The author believes that there is also a similar association existing between the
mean amotunt of rainfall and the seascnal succession of Ceratopogonidae reported in
1962. @ The peak rainfall correlated with the Summer Depression of the Ceratopogo-
nidae in July-August 1961 and the deep depression of rainfall with the Autumn
Eminence of the Ceratopogonidae in November-December 1961. This observation is
presented as a supplement to the previous work on the seasonal succession of
Ceratopogonidae.
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CLIMATIC RECORDS in TAIPEI AREA
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Fig. 1. Climatic Records in Taipei Area

Weekly Catches ( Average No /Trap-Night ) of Culicoides arakawai
in Taipei Area ( Four-week Moving Mean, Jun.1962-Jun.1963 )
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Fig. 2. Seasonal Distribution of Culicoides arakawai
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Table I. Weekly Records (Four-week moving mean) of the Climatic

Factors in the Tapei Area from June, 1962—June, 1963

Week Ending

Temperature (°C)

Rainfall (mm)

Maximum ‘ Minimum
1962 June 1
15
22 30.83 23.25 9.90
29 31.35 2345 6.69
July 6 32.08 2348 7.02
13 33.30 24.10 1.89
20 33.88 24.30 4.28
27 33.60 24.38 5.14
Aug. 3 33.68 24.88 5.55
10 33.13 24.78 11.81
17 32.80 24.53 9.36
24 33.10 2443 8.90
31 32.83 24.15 12.95
Sept. 7 32.38 24.08 17.28
14 32.03 23.80 17.59
21 31.83 23.53 16.30
28 31.50 23.25 12.33
Oct. 5 30.95 23.00 545
12 29.68 22.98 4.89
19 28.28 2240 5.64
26 2648 21.20 4.99
Nov. 2 25.68 19.55 1.06
9 24.85 18.28 2.49
16 24.35 18.10 3.40
23 24.23 17.78 3.55
30 22.90 17.30 5.07
Dec. 7 21.65 15.85 343
14 21.28 14.80 2.22
21 19.60 13.93 2.26
28 20.48 1340 0.52
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Week Ending

Temperature (°C)

Rainfall (mm)

Maximum Minimum

1963 Jan. 4 19.80 13.08 1.00
11 17.50 10.78 1.09

18 17.03 8.33 0.83

25 15.68 6.88 1.07

Feb. 1 16.15 5.23 0.31
8 16.95 6.18 0.25

15 1743 7.93 0.73

22 16.98 9.18 1.33

Mar. 1 17.60 10.38 1.33
8 19.08 11.68 1.13

15 19.45 12.20 2.08

22 21.25 12.88 1.97

29 21.93 14.18 2.7

Apr. b 22.55 14.03 2,70
12 24.98 14.48 1.29

19 24.28 15.73 1.83

26 26.28 17.30 154
May. 3 27.18 18.80 1.54
10 29.20 2040 1.59

17 30.00 20.98 5.38

24 31.05 21.55 5.09

31 31.78 21.18 5.10

June 7 31.65 22.30 10.06
14 30.80 22.28 5.95

21 30.56 22.60 6.98

28 30.50 22.83 9.32
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Taipei Area from June 1962—June 1963

Weekly Catches of Culicoides arakawai in

Week Ending

1962 Jun

Jul

Aug.

Sept.

Oct.

Nov.

Dec.

1
8
15
22
29

13
20
27

10
17
24
31

14
21
28

12
19
26

16
23
30

14
21
28

Specimen

84
16

3
24

15
15
12

24
35
15
19
39

15

16
21
89

16
17
58
10
18

36
24
21

12

Male J Femble| Total

TN*

271
1,315
198
92
320

34
321
135
118

314
232

99
137
117

57
52
22

66
67
337
55

190
159
254
105
154

188
190
139

63

283
1,399
214
95
344

36
336
150
130

338

267

114
156
156

72
60
24

82
88
426
62

206
176
312
115
172

224
214
160
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10
20
20
20
20

10
20
20
20

20
15
20
20
20

20
20
15

20
10
20
10

20
20
15
10
20

20
20
20
10

Moving Mean

A T N *x
Total Male
28.30 1.20
69.95 4.20
10.70 0.80 f
4.75 0.15
17.20 1.20
3.60 0.20
16.80 0.75
750 0.75
6.50 0.60
16.90 1.20
17.80 2.34
5.70 0.75
7.80 0.95
7.80 1.95
1.80 0.00
3.60 0.75
3.00 0.40
1.60 0.13
410 0.80
8.80 2.10
21:30 445
6.20 0.70
10.30 0.80
8.80 085
20.80 3.86
11.50 1.00
8.60 0.90
11.20 1.80
10.70 1.20
8.00 1.05
6.80 0.50

Total

2842
25.66

9.06
10.59
11.50

8.60

11.90
12.20
11.70
12.10

7.80

5.80
5.25
4.05
1.75

3.10
440
8.95
10.10

11.65
11.65
11.50
12.85
12.40

13.02
10.50
260
9.20

Male

1.59
1.59

0.59
0.58
0.72
0.58

0.83
1.22
1.22
1.31
1.50

0.91
0.91
0.78
0.32

0.52
0.86
1.87
2.01

2.01
2.02
1.55
163
1.65

1.89
1.22
1.24
1.14
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Specimen A T N #* Moving Mean
Week Ending TN* - —-
Male |Femble| Total Total Male Total Male

1963 Jan. 4 3 34 37 5 7.40 060 | 820 0.84
11 61 370 431 20 21.55 3.05 10.94 1.30

18 28 82 110 20 5.50 1.40 10.31 1.39

25 21 108 129 15 8.60 1.40 10.76 1.61

Feb. 1 1 111 112 20 5.60 0.05 10.31 1.49
8 12 43 55 20 2.75 0.60 5.61 ©0.86

15 7 76 83 16 5.19 0.44 5.54 0.62

22 7 32 39 15 2.60 0.46 4.04 0.39

Mar. 1 38 197 235 20 11.75 1.90 5.57 0.85
8 0 972 972 20 48.60 0.00 17.04 0.70

15 52 287 339 20 16.95 2.60 20.00 1.24

22 65 306 371 20 18.55 3.25 23.96 1.94

29 49 202 341 15 22.73 3.27 26.71 2.98

Apr. 5 20 465 485 20 24.25 1.00 20.62 253
12 30 392 422 20 21.10 1.50 21.66 2.26

19 28 681 709 20 35.45 1.40 25.88 1.79

26 26 582 608 20 30.40 1.30 27.80 1.30

May 3 57 585 642 20 32.10 2.85 29.76 1.76
10 105 639 744 20 37.20 5.25 33.79 2.70

17 68 402 470 20 23.50 3.40 .30.80 3.20

24 223 733 956 20 47.80 11.15 35.15 5.66

31 61 443 504 10 50.40 6.10 39.72 6.48

Jun. 7 46 282 328 20 16.40 2.30 34.53 5.74
14 59 415 474 20 23.70 2.95 34.58 5.63

21 54 112 166 20 8.30 2.70 24.70 3.51

28 41 121 162 20 8.10 2.05 14.13 2.50

Jul. 5 4 87 91 10 9.10 040 12.30 2.15

Sum. 1,844 14,659 16,503 553

¥ TN=Number of trap~nights of the week.
*¥ATN=Average number of €ulicoides arakawai per trap-night of the week.
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