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MEHE 6OW O BEIRL I & L e New
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Table 1 Number of mosquitoes collected by light traps at four stations
\\i‘\ Stﬁf:ion Kozen Sakamoto ‘
SPLQ;Q No-&% | o | 5 | | Total| % |sl%| ¢ | & |Total| % /%
An. lind. japonicus
An, sinensis 4 3 7 2.2 0.8 120 54 174 9.1 0.5
An. sineroides 1 0 1 0.1
Ar. subalbatus 1 7 8 0.4 7.0
Ae. albopictus 1 1 0.3 0 1 1 0.1
Ae. vexans 1 0 1 0.3 11 13 24 1.3 1.2
Ae. dorsalis 1 0 1 0.1
C. pallidothorax 1 1 0.1 1.0
C. rubithoracis
C. infantulus 1 1 0.1
C. bitaeniorhynchus 20 26 1.4 3.3
C, sinensis 0 1 1 0
C. whitmorei
C. p. pallens 46 | 234 280 | 87.5] 5.1 140 | 475 615 | 32.2/ 3.4
C. tritaeniorhynchus 17 11 28 8.8/ 0.6 | 546 | 438 984 \ 51.5/ 0.8
C. vishnui 2 1 3 0.9 0.5 39 30 69 3.6 0.8
C. mimeticus ‘ '
C. orientalis [ | |
C. vorax 2 1 3] 0:2: 0.5
C. hayashii | i 0| 1 1 01
1?ota1 70| 250 | 320 %1oo.o§ 3.6| 860 1043 | 1911 100.3 1.2
No. o[ Spec1es : 6 15
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> THRER 20V BLAOREBRER B IAIT O EE
M O#IETH 2, COBBEBBHNTRBLNT A4 =
HDIREZTITDOFAA E 1S ipo 12 2 LI X 5 BRERER
oL E, BT 2 LD CHEARCERBOKEICE
e ESEDSEE TR Nt o DT T AR S 8 AFD
A RT AL = HORERESKELIHE N, BbHL
VFARRTHhH va~yf =h OFEE S REICH

HINhTVWBEEEZLONDCLERERS B LBDLNS.

Bl 4 R TRESNIC0FEHOBON, BREM
BRDLIpofca HRAT AL =H, THhA=h, V7
N5 h, ROV e~V =h O ITFRA, 2091,
1556, 642, KU3R2LEMG T Z O AFHZ 2REREE O
96.3% M4tz 5, f- TZDEDOIGEDE DI
HEHITH 5.

H1RPOE POV E LB DI DY B U TR
TEE2FEOBY LIS, 7T AL =HRANDOERIK
b 8 BEVMMHICHEN THEET, B0 HED
bONDIEFRREE>SER>WAS>ZNE S, HeE
TR, JKEEFEFT OB, TP, RIS R

DFESATIEOBIRNE D BRI LI DRELI D
DEEZ OGNS, KT Light trap 2REL X
HERERDOSO TR HEOHEE THMRT 50
BETH- 120, TOTEESDHENT s THEHITK
THo e L EEBRBHI0TREVIERDNS.
BRLIRAT b trap OREBFHHTICE T 14 =
7 DREBITHE  BROWREF & 135 IS L
D3 7o, ENTRERLULEHSICT AL =AD
REBFRBALE R - 1B D, 74 =S DR
BB T 6 OBREFTBL N L D IBHIAIK trap
ARETIBAWCEELLDEBRETEL0TRIEL
hEEZOLND,

T HA=HAPAD, F&UTKHDBEICRET
ZaAKNETHAL =R, vanvf=h, VIFEARKT
DM ELL EBRBTR 084V £L, ZTHZ
OEADS 555, WAPHEETI 8§ SHENDEV.
CHoDHFIL, FBERZ, BEFTE-> T8 OER
BB NEHHIT trap 2 BB 4 5 & 8 MK
B4 BN DTRIBVLEMBE LTS,

in Nagasaki City in April, 1960 to April, 1961

Takao Mikawa
9 \ 5 \Total % sle| 9 } 5 ‘Total' % ‘\a/sz
ol 1 1] 0.2
92| 170| 262 | 13.8 1.8 102, 97 199 | 30.4 1.0
0 20 0.1 9| o 9| 1.4
3| 7 10 05 23| 2| 2 4| 0.6 1.0
20 0 21 0.1 1, 3 4| 0.6 3.0
ol 3 3 0.2 0 1 1] 0.2
1 1] 0.2
10 17 27| 1.4 1.7] 9] 9 18 2.7 1.0
4 0 4 0.2 3 0.8 0.7
1] o 1 0.1 3l 3 0.9 1.0
136 | 492 | 628 33.0 3.6 14| 19 33| 5.0 1.4
383 | 458 | 841 | 44.2 1.2 124 114 238 | 36.3 0.9
§8| 56 114| 6.0 1.0 57| 78| 135 20.6 1.4
0 1 1] 0.1
1 o0 1] 0.2
o| & 6| 0.3
1 0 1] 0.1
692 | 1210 1902 \100.1] 1.7 ‘ 325 1 330 \ 655 | 100.00 1.0
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Table 2 Sex ratio (8/%) of mosquitoes collected by light traps
T T |
I §tation Kozen |Sakamoto| Takao Mikawa

__Species T L ] -

C. p. pallens | 5.1 3.4 ! 3.6 1.4

C. tritaeniorhynchus 0.6 0.8 1.2 0.9

C. vishnui 0.5 0.8 1.0 ‘ 1.4

An. sinensis 0.8 0.8 1.8 1.0

Light trap IC&- THRES N/ BHE O Hlbic>

WTTHHIE (FIM, 1952), rd /Al (IEfE, 1952),
WH (FPE 5, 1985), mAL (#aR, 1958), JIEy (F&

Ji5, 1989), AEECUEIL (FFE S, 1962) OTH
iz o TR N S, £ N0 ORRIRE b E
LTHY, PR 2 H 2704 =0 OHIZREEDS

(1962) DO PKili DK EFEY T1.3, FiM (1952)
DORITO.BD L IITKRE L SNTNE D, ZDEA
WEM U DIFRLI O, 8- T, CNICHERE
UTe B4 DR B Z DM OBRIC S MR E B0 E D »
WHLEOD, Mhlc UTH OB O C Ok
TR C RO H L ETHD

Bl RURFNMRERORE

Light trap WH5I X 02 Q@ R 2RI L
HOWA NI AT 2 LEBICH LT
ETH BN, SEOERTESNIES 4 FoBITD
WTZ O ERE LD I DICRIGRT EE I ERD
LHICIE B,

Wi U7e @ OERIBIEFICEL, I oz ik
FICEHOHA EEOBE L8 5. SR O BEL
PR, BEBMEOREITREE, LK EDHIC
W EOHERIIFED SIS,

FEINCAZ ETRO - 50 LkEBHD O,
BRI U7z DEIFIET AL =BITHFL, vF~=xT
B, ATETIA=ABCHICKE, venvf=h
TRE{HONTY. ANOERIZ T 1 = hick
bEYaenv L= hd, 2 HETHAL = HBHIC
WRE v F <X 3 TRIFEIED, RUERICKS
CNSDOEOBEORRE L FRIC DN TIES LS
THTHS.

EHMEER

BS 4 BOBOEERIERIZEMEDE 724 7D

BEBINCE - TRABERICL TN, FicZ)T
WATEL D RO KM I B3 A A LT b 2 itk

> TZDHEENLN, X, 4FEO Light trap OF
AL & BERR O 7K T OSIR O FHFESHFT & ORERD &
AFRT L =hEY e ~T L =h DREREIKE
EYHRETRE CBRDEES TOABIHEOHIET
EETHCEICLT, TS TRAMRTORERZRES
#EUTHEBOFHHEE LB ~S & LI1CT 5
TFATE T ATIE, BMEQOHB i3)§_E:’ETJz‘)>‘5
Hoh, SHOFFITIIIERHL ., FERRESH R
5 HBE Ui 6 i/, 7 ATa»58 A
PR HO ILNEIES ., & O 9 HUZ105 c /s

Table 3 Number and rate of fed and gravid ones among
females collected by each light trap
N — Sta}'ion Kozen ‘ Sakamoto Takao Mikawa Total
?&;u%‘woerdQ‘Gr |No, Fed QyﬁgzzNo FedQ‘?ZizNo_FedQ G1aINo [Fed | Gras
Species | ® | (%) | </> Ple )| <%> (%) | %) | %1% (%) % | (9
| | \
L ‘ I3 5 | 1 1 13 7
An. sinensis | 450 ) ‘120!(6.7) 0.8 @ e P e a8 @ e
, 0 9 L 13 | 38 L7 | 62 1 2 21 111
C. p. pallens | 46 (g (19 6) 140i(9 39(27.1) 1361(5‘2>k45'6) U o7 101403 3% (6.9)33.0)
Ve 0 7 | 59 | 6 | 97 1 6 i 14 | 173
C. writaenio. | 17 0y |cga7) 546‘<1 3)(10.8) 383‘(1‘8)(25.3)‘124‘(0‘8) (4.8)1070‘(1.3)(16.2)
 wishnui 0 1 17 o 0 1 24 | o O 0 |4es 0 | 42
C. vishnui 2 © (50.0 39i (0) (43'6W 58} <0>}<41-4>J 51 @y | o) ‘1561 0 |(26.9)
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Hons, —RCEHFERRONER 6 B haicE
DD ,BHCHWMﬁEbﬂ Fitk-T, 9A8
SFI0F TP BEIMB A SNE DHREBETH 5.
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5 I e T, FHER R 4 AT A 5Bh
N, 6 ARAH» S 7 Ahmithy THEHOEW L%
fE5. 8 HiCi3&EA 454, 94, 108, 11AIC
S TR ST K TNEIIE B8 1508 BIRES 1T A
UT, I TRIKENE L 1835, #icizl2
B ERICSSIREINLENE 5.

AHET A =HTlE, BER4 ATHICHIEL

Y3 BZOBOWIMITHE D Bz, FERR
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7TATHD» L9 A gtk THEHoWZ#<L., £
DERIOA THICH- THA T 5. RITZILA PRI
WinEH L EWBH B,
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ATARCEEENT.

ENTOBOEHRPER EEERICOVTOER

BRIC 72 X 2= EBE O TR - THIS0E
DOEFHEEL T EE- BT, AEICKESET
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BRI ICHE B> TN 5, BHER TR EREL
BICHBTOEREEBOKBEISHEL TS, &
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Faed Ao,

o T, TSTRT I =HRRBAEREIIT,
FELUTKBEETLZ2aHATHL = H, VF=

&7 N DOREFRIEFICHOEA D LTSIk,

L, FEHETHEOTY v~ f = 2 BIOMK X
DHTARDLLRETEZLA S ESTFHI NI
KL, #ED Light trap i€ X 2 RBIREDER
AHDHE, THLAZH, aFEAF7HL=H, Yary
4=, YrFoa=xT O EITEA
1845156 U T 1T 605 (RICEBE 1 v 2. T T
AA =B LD 2 MK T D615, 62815 LT b33
BERICBE N o et & &, aH X T HA =HH084,
841K UC238HAKICBE B oo 12 BICH B ERDE D
3.
COWTOERBIERIGEL, 5 AFALLBED
8 ATEICK S, COMBANIEBLIEORY F—
&, 1, 2EOMOBREARATS. OMR7 AL
AL oirE DREICKS ., YROFET RS 2 3B/
BRLh SIREICEIZD, 17 Bhrdhh SEBHICA

i

60W ODEWEIRZENIR & L 72 Light trap %25
BEgett, WORERROREI S 72, BTN 4 #X
PUCERE LT3 1A, 19604F 4 A 2 519614F 4 H 35

, HROD1842,

ZOVETHENCOMBEORY F—A#ifiL, K
I Lo T—E LBOBEE D 3% BHC #% i o5 47
B, - TTATHA»L 8 AIHhT TR
FAERBCIMALN, TOHE s ADRBORERT
BoiciflahrzbosEiohs, coc ki, 8
HiCa #8774 = DEROUBH LNT, AP
RO X D TKA DRI - 2o KT OR S
LOBEBLL DB o E, RUYFA~A<ETHO
8 RO, KEOELTH- IR ED 3 1273
S THWRBNCERER, B 2DBbhT 5.

RiICY A A = AR BEOETOKBICER LT
8O, BER (KIS, 1964) O%hiRE RSB O PR
IOV EOWFHOKRBBICOWTI L lkedica a7
A =HCHTE CrA YL = DRI 1
ELOERTREIN TV A, Light trap 3o
MHEDBFEDEICRIE Uiz icDICHRD O v~ g
=7 BEEINH, R TAITFHM O KD
KERAKDT, aHxT7H4 = ZHLBENTH S
bF#TI8, Light trap TORE T aF 27 »
A=AEyrA YL =HDEEIZ 1 0 0.578 HsH5H]
O DI BENTNS,

FF2ic, Z)NTOKEHECEENS LEH SN
ol U i 8 RItidBh T4 D2 w27
hA4 =&, REORERIVEFICEKDO Y F~~
HFHE, KOSBEDY v~ =h DRI N b
DELfEBmENS,

E

DREIREAEITIES .
BEHX ©  RIFHOW P IVE R T HKE I %0
AL, A2 B RERER O 70D OB RF A ST b
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Fig. 1 Seasonal abundance in log. scale of some mosquitoes
collected by light traps in Nagasaki City in 1960 to 1961
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Fig. 1 (Continued)
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Zoophilism, hibernation

pp. Office of the Surgeon, Hq. 8th Army
APO 343.

Summary

All-night collections of mosquitoes by light traps were made in Nagasaki City

in four wards of different environmental conditions during from April of 1960 to

April of 1961. The trap was set near the house located at roughly the center of

each ward.

Ko6zen ward : Business center in the center of the Nagasaki City. It was well

drained and was under control by biweekly application of larvicide for potential

breeding places of mosquitoes.
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Sakamoto ward : The trap was set in the campus of Nagasaki University School
of Medicine which was surrounded by residental quarters where there were some
number of breeding places in bad drains and small riverside pools, and at about
400—800m distances, along the hill side, some paddy fields, pond, and fertilizer
pits.

Takao ward : Hill side area having bad drains, collections of water in grassy
vacant fields, fertilizer pits, and at about 500 — 800m distances some paddy fields.

Mikawa ward : Farm village along a narrow valley having paddy fields and at
hill sides a few number of fertilizer pits, but few domestic foul water collections.

The number, relative abundance, and sex ratio of mosquitoes collected in
each ward are tabulated in Table 1. The sex ratios of four predominant mosquito
species are shown in Table 2. The number and rate of fed and gravid females
with each of the four species are in Table 3. The seasonal prevalence of the four
species are illustrated in Fig. 1.

From these tables and figure general results of the experiments are summari-
zed as follows:

1) The number of species and adults of mosquitoes trapped vary with each
experimental station: In K0zen the numbers were smallest because of good sani-
tation. In Sakamoto and Takao, the numbers were largest because of being varied
in topography and having different kinds of breeding places. In Mikawa the number
of species was largeowing to the complicated topography but the number of mosg-
uitoes was, contrary to our expectation, not so great because of fewness in
breeding number of O. p. pellens and decrease in numbers of paddy field breeding
mosquitoes especially of C. tritaeniorhynchus in late July and August by frequent

application of agricultural insecticides to the paddy field.

2) The total number of each four predominant mosquito species, C. tritaeniorhyn-
chus, C. p. pallens, An. sinensis, and C. vishnui, trapped in the four stations were 2091,
1556, 642, and 321 respectively. The total of mosquitoes of these four species
becomes 96.3% of the grand total of mosquitoes trapped.

3) The sex ratio of the four predominant mosquito species trapped differs
with species and station. In €. p. pallens the male exceeds the female in number in
every station in the order, high to low, Kozen >Takao >Sakamoto >Mikawa. In
the other three species breeding mainly in paddy fields and in some fertilizer pits,
the rate of male to female is slightly greater than unit in Takao, decreasing
slightly in the rate in Mikawa, and becoming less than unit in Sakamoto and
Kozen. The above facts seems to suggest that the male of C. p. pallens may be
attracted more numerously than that of the other species, and that a greater
number of male mosquitoes may be captured by a light trap when it is set near
the breeding place in comparision with the case in which it is set at a distant
place.

4) Besides unfed females, a small number of fed ones and a considerable num-
ber of gravid ones were trapped (Table 2). The number of fed or gravid ones
differs somewhat with station but we can not find any relation between the num-

bers and the environmental conditions. However, the numbers are clearly different
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with species: The order in rate of fed females, high to low, is C. p. pallens, An.
sinensis, C. tritaeniorhynchus, and C. vishnui, while, that of gravid ones is C. p.
pallens, C. vishnui, C. tritaeniorhynchus, and An. sinensis.

5) Although the states of seasonal distribution of the four predominant
mosquito species differ somewhat with each other, the general trend of the distri-
bution may be summarized as follows.

In the case of 4An. sinensis, hiberndted females appear from early March making
a small peak in mid May. Newly emerged adults begin to appear from early May,
increasing slightly in mid June, making a high peak covering late July to August,
and again making a small rise during from late September to mid October. Only
small rise in mid June and an occurrence of a high peak in mid summer seems to
be due to nursery beds being made as late as in mid May to June and consequently
to delayed rice-planting in this district.

In the case of C. p. pallens, hibernated females appear in early March making
a small rise in May. New adults appear from late April, making a peak covering
mid June to mid July, slightly decreasing in August, and continuing their emerg-
ence thereafter till late November with gradual decrease but with small rises, in
some cases, in September, October, November, and rarely in early December.

In the case of C. tritaeniorhynchus, hibernated females appear in late April
without showing clear rise. New adults begin to appear from early May making
a high peak at August covering from late July to early September, and decreasing
towards the end of October but with a small rise, in some cases, in mid November.

In the case of C, vishnui, hibernated females appear in late April without
showing definite rise. New adults appear from late May, showing a considerable

rise in August and in September, and disappear in late October.





