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Shozd SATO and Hiroshi Aowo : On the Larval Habitats
of Mosquitoes in the Dry River-Bed of Kamuikotan.

In the survey carried out during the seven months from April to November of 1957, five species
of mosquito larvae were obtained from the pot hole in the dry river-bed under Kamuikotan-Ohashi
(bridge) (Fig. 1, 2, 3 and Table 1). The larval habitats were syhecoiogical]y investigated by means
of the occurrence probability method (Kat6, Matsuda and Yamashita, 1952).

1. Aedes japonicus is found from late in April to the end of Novenber, but Culex rubensis and
Culex vagans appear in the middle of June and disappear at the beginning of October,

9. Aedes japonicus has always been the dominant species through the seven months, but in July
Culex rubensis is dominant for a time (Fig. 4).

3. In the water bodies placed near the bank, Culex rubensis is comparatively abundant. On the
contrary, approaching the river, the larval habitats of Aedes japonicus increase more and more.
Thus, no mosquito larvae of other species are found in the river side (Fig. 5).

4. Aedes japonicus inhabits selectively in the stone containers having a little of water, and
exposed in the sun.  On the contrary, C, subensis is found in the containers filled with sufficient
{#ater, and shaded with the dense grasses and trees (Fig. 6, 7, 8, Table 2 and 3).

5. Generally, the larvae of the five species of mosquitoes are found more in the clear water
than in the muddy water containing the organic materials (Fig. 9).

6. The water body in which the mosquito larvae inhabit is characterized with the live of some
species of the microorganisms, but that in which the ﬁaosquito does not inhabit is characterized
with some of other microorganisms (Fig. 10). The microorganism has a tendency to decrease in
kind and in number, when the mosquito larvae invade in its habitat.

7. The structure of the population of the microorganisms in the larval habitat of the mosquito
is very similar hetween C. rubensis and C. vagans, but that of A. japonicus is somewhat different

from the above-mentioned two species of mosquitoes.
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Fig. 1. The dry river-bed under Kamuikotan-Ohashi (bridge).
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Fig. 3. Photographs of 4 zones, respectively showing each of their views, .
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Table 1. Species of mosquitoes.

Species Number of water bodies
1. Aedes j(!;bﬂﬂfé‘ﬁ&‘ (=t T H) e 158
2. Culex vubensis (= ‘)“\??-7;) .............................................. 18
3, Culex vagans (A DT A =9 Pererers e ]
4. Culex ovientalis (= X F 7 AN) i 2
5, Aedes esoensis (_:r_y"-\.—-y' 7‘3) |

%5 7 3 Hehote, Hib4 AIBEOHRE Clla ERENg2feon, 5 A3 Hiclv~ bt
FH) D1 EROL HFEHHBPFMEFTOKK CLPFER Shic b, SOMDH RS <k 4
A2 H AL Lich ok Bhs, F LTI A30E GKECIE X Lbem 320 K212 Ty i)
w, s 1 EF T SO Y = IO 3 SR 2ImERER LconEB T, ToRirEF
A ECHRARBSC Lidishot, Y2 ABULAN TR L L duc i £ 435 = 20
BT AAY (g, 1955b), L ciims {4 iEbhs b ok Bbhs,

=V ANIL6 BRAIE e TR, 0 RAVAEDL &l RAbhicd v, Av7 v
£ = HEDNTHIERBO C ENE LD, =V ¥ Fhc 20Tk, 9 B LA 2 @i, wih
L=V o AR LRELTWD 288RERR L0 Thole, ¥lenwX7vAnk, 7 R4
w2 G, Wb = b T A LREEL O AR 4 SEh e R Liciid Tk o,
AR R O FE RIFE OFMNHEY, EoME Ok « [ - 1T 1952a) OF xR flvT
4 BCOR Uiz, SR B SEBOR RIS LR RSE : oMa 2 B0 BRI cRMH
L, EEEHCHEFE LSO ThSD, ZOBAORFREERNZ THLND, HAEOREM LB
BOEIE D 28 E i Do, WEORKIE 4% ORRFECEOARMEIRDLNLD Z LT
Fed, DLEOBEALELRAPEET DL, Y~ Y7 h E B0, K=y v AR 2ANTEN
OERIC DTz L2bhins, Hih, Y= ¥7Hi3 58, 6 A bl & bR EAL
i, 7 AiariE TL, 9 8, 10A LHUEMCRS, Thklll, =vvAni7 i
BEricn, 9 Beks L EFL, W0FIEEL Zbhiclitd, AT VA =h b=y v AhL
IR BROEA A S 22 LFRD LIS,

Wk (1956) 1%, bv=w v s (dedes togoi) VIR L DRIFIC T THIAE L, HiFEA
11 0~10 Bohs0es L, 7H4 =h (Culexpipiens) 227 h4 =7 (Culex tritae

- £0 we 9 S0 w0 S50 109
T L} T
May s S
June e a— e
July | emmm— e s e
Sept. —_— - —
gct s - pr—
Nov. —
i L 1
Aedes japonicus Culex rubensis Culex wvagans
T
May = =
June = —_—
July |
Sepf. |= s
Ocf. = ===
MoV, |eesome , s

1
Aedes esoensis Culex orientalis

Fig. 4. Tables of the confidence range of occurrence probability of each species
of the mosquito in every seasonal catch (in 60% reliability).
niorhyuchus) FHEEFBECRL LW ERT W5, M (1954) ok, EHRE 7 5 T
400 [EFFORBATEL, 7H4 =37 A0H 9 AChT TELLBETIORGL, ry=vy
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Fig. 6. Tables of the confidence range of occurrence St ; . s
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Container Shape Volume (cc)
Kozara round or oval 5%%3
Saifu narrow oblong 58 4x3
Senmenki round 5Ux4TH3
Sara round 5% % 42
Uekibachi round . 5% 4% x 2
Asatearai oblong 55X 4T % T
Tearai round or oval 58 x4 %6
Tarai round or oval S48 %7
Ashiarai oblong 56 % 4% x 32
Asaike indefiniteness 55 4% %3
Koike indefiniteness 56 x 48

Table. 2, Shape and volume of 11 types of the water containers,

Asatearal

Kozara  Saifu Senmenk i

Asaike Koike

Ashiarai

Frarai : Tarar

Fig. 6. Diagram of 11 types of the water containers,

Table 8. Grouping of the larval habitats, derived from Fig, 7
(+) Confidence range is above the mean value ; (%) lies upon the mean value ;
(—> below the mean value,

Aedes Aedes Culex Culex Culex
Japonicus esoensis rubensis vagans orientalis

Kozara «srrerrrrsrmirnrasnnns b _ _ _ _
Saifu AR R ET AR R R AR R AR Ry + — — . _

SAra  rerrrrrirririnieiriiiian. + — — — _

Senmenki creeerererianeoiae b _ . . _
Tarai coovviimnninn, 4 _ + _ _
Uelibachi «everernsrrsrnsrennns -k _ 1 + -
Asatearai reeeerereerinininn 4 + + + +
Ashiaraives e, - -+ + +
Tearaiss e srisirvariersin + =+ + _ _
Asailges e + + + + +
Koilke sriversniniiiiiin — + + i _
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oy 50 we @ 56 we 0 50 100
L} L] T T T 1
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2. Aedes esoensis fume — B
3. Culey rubepsis fe | e | b
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£ Culex orientalis b=} . |
H 1 L 1 H L
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2k —_ P
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1}
[y e
S ! = |
3 I3 1 L L
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¥ T T L} : L}
/ H - ) JR— 1
A = .——'.-
| b= I
! ]
5 o ¢ , -, | e
I i i 1
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T T T
) S—— -
2 ) LI,
e s
g, : : P
4. e . [F——
B st s |
I3 1 i 1
Asaike Koike

Fig. 7. Tables of the confidence range of occurrence probability of species

obtained from each of 11 types of the water coniainers,
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oMmEE, FORERAO LIRS 2 &FEHEMTchb, %9 1R, HARMIKOKICL? &=
vy ABBGAST o4 =AW LT 525, R0 ¥ ¥ 7 nic LoTE-SE B b
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A DFERFENE e b, F/MUROKIRE IS & v~ b ¥ 7 BEEEEBT L e b, o=
Ve AHEAD T oA =B LA,

Ll o b, BEEIVNE { TEOEBWIKETIR Y~ b7 h OFERMELE <, KEBHEOKR
X XOMACIE SN D LD VY AD L ACT Y4 =2 HIR LS, Elk < BB ki
T, ¥~ b YIACRD TV AN, AT A =AREERLIEOTH S bbb, B
B 2 LT, RES IS Y = P v T BRI S RSB, KENS
I B LI DT b 7 OIS T L, ey AN, AT ¥4 = MR &
DTN A DILD,

4. JNCEBE O IRAR & WOk R & DOBIR

I IA F OIIEOREE X b 3 BRI Lic, RS Bush il #hvCiagy B2 & inw SHdp
O ¥, Bushpig & ipe B B4 3 L { Bow#Er E0REL E L bhviay SERIBORIK,
L, FOC bk 2 BEo g eAdR s LT FEEEE IS S il B2 T B el
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XHP LD, BoBENEATHS SHEOKK O3 THD, Pk 3 FEOKKIC KT %I
BghROFERBER L, ORI RT 2IE~FABEROH 2 HAREIC L >TRRLE 8
8 ).

&g S o Erd oo g Jo 100
T T T T T T

Avdes fagonicus | s - p—

- ) '

Suley ruSensis e e N PR

Culex vagans | —— :__.g.__ P E——
Aedes c50enss  prm—— b e e '

Culey orientalls |romd——

1

“Bare place Iotermediale place ‘.»Qushylp.-"ace
Fig. 8. Tables of the confidence range of occurrence probability of species
obtained from each of 3 groups of the water bodies,

Hi SPEHhOKE BY v P YT AL ADT o4 =S ERTH iR L2 TRESIT b
SOkl AT oA =hc L b, SEHORE, =Y oAb L= v i LoTh
BT HRTWAZ L atbind, MAYT ¥4 =3 SHEHONKIKs RO Shokiss 25
S B ek, SERORES b T DR LTV D Z D, (BRI TR R O 8E B K
h LD THDHLEF LA,

W LR S OKIKE, KBEA TR0, WOTWLZNCL2THE 2 Lic, KEXRZ%
b D% SEK LA Sk & Lie, 20X )i LTS Uk 6 oKIRicoun T, e
WA F R Lo CHSRREL F Loz (& 9RD,

0y 50 we o o we @ s ”
. . T T T T T T
Aedes japonicus ! J— - ! -
'
Culey rubensis s tm HE————
Culex vagans e e o
Aedes esoensis - : !
Culex orientalis jmeiememree e, ]
] L h L H 1
Bare place (clear) Intermediate place(clearn) Bushy plece (elear)
. T T T T T
Hedes japonicus |m - - !
Cufex rubensis p= ! = - !
Cufex vagans = ! — —
Aedes esoensis e e =] :—-e-_
Culex orientalis tmmee—— ! !
i L A 1 1 L
Bare place (muddy) Infermediate place (muddy) Bushy place (muddy)

Fig. 9. Tables of the confidence range of occurrence probability of
species obtained from each of 6 groups of the water bodies.
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HLADT YA =N LT HIRERDEY, SO ZEMEMUOMREY L2 L ARL TS XS
WlBbhits, Lo T LEO SEMOSHREL, Yy~ ¥ 722V v 0 Clia ol
D, A7 A =hnbichbWEOPRMMELSLS I 5 fid, HEREC B bh
%,

Lacasse, [H (1950) =k %2, ¥=F¥7a04hdE, RLEFBCIIZAZ DD WE A
HHNBD, e OFBCH BB L, BACHBC IO TCTELRBCEST S, L=y A%
OPERAIREL, WK L PCHEI LT 2, EXEE L 0B E AL DT, ik
OSBRI TSH D, Bl AYy v =3 ORINKE, KA Ground pool T, Fihuig
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R OBEE LT Wi WAIRIC S B RAREMETFT T 52 L 2R LTS, Lich> TH0%DHIC(E
JEIR R O_RIRYE TR 2T B BIUE, T ORUN Ko i $ 2 o+
B idie bicl, 502D FHFFIR R O RIRTYE T RA 0 Big WL, RO —Jiic
ZLFBRIND 25,

BLEOBENBEIOE A LD L, Grammatophra, Surirella, Halteria 3 OBE L TW%
A D LFER S, R Actinophrys, Pediastrum EUIESROBR L COWAIIEKO T X b
4R XA, BN Difffugia B, Chlamydomonas, Euglena acus, Difflugia A,
Paramaecium STMOHER L COnisbkiic o2 5 ] & v, Cosmarium, Spirostomam,
Amoeba limax, Navicula, Closterium SO L L it wIdkoHic L b & {FERENT
W,

s - BME - ek (1952a)ic X A &, AW HU o7+ s Tk, Philodina, Colpidiwm,

Masguitoes inhabil —s
L ¢ e

Grammalaphya
Surirella
Halleria
Actinophrys
Pediastrum
dygnema
Stylonychia
Spirogyra
Phacus
Chraorella
Amaoeba profeus
Ciliata sp.
Vorticella
Trachelomanas
Flagetlata sp.
Scenedesmus
Achnanthes
Staurastrum
Euglena oxyuris
Closlerium

———
Mavicula —
[U—
.

Fig. 10. A table of tne confidence range of occurrence
probability of species of the microorganism
obtained from the larval habitats of.mosq nitoes
and the other water bodies. Population in the

larval habitat is read from left to right, and

”.i”uﬂh.la

that in the other water bodies from right to
left.

Amoeba Nmax
Spirostomim
Cosmarium cerme
Paramaecium  [rm——————
DiFFlugia A fe——
Euglena Gcus e
Chicmydomonas pee=
Difflugia 8 e

@ s L
~—No mosquilo inhali 3
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Flagellata ] (oW % EHRWC LB 99, Cyclidium, Halteria Chlamydomonas B,
Navicula SEF L BEART D28, RO, BOBAK L b, BN EmREs ik
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5 T LICDOWTHL, EEEDOBE L R chotk.,
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ROMBlE, TORGOEE & OBIRAZHE L, BrNMEWROmE &, WO L-LEE L aicy
RLTwB 2k, Mt Chlamydomonas OYHEEIINIC & 20T BT IT IS Sy B w°
Chlamydomonas 75 "€ Dilflugia accminate s EDRAET OB AN LIS LTw 5
WHCE TN BND L IRNTC B, FEEEOBAE, 2hhiild —oi UTRIT &R It0 ¢
bahs, Chlamidomonas W CXRABEDFE L AB IO L, Diflugia GBI R D46
SRR D B R S5 S R 5, '

(B)  SIEBURSY R 2 oty ¥ oBR

Io % TR DG DB R B O BNES OFE RBIER L, OIS 5 HE~FE R
LDOWEEEDROFGEIRRACHM L, MOMEHCRR L GLHRD, Comée, Mhaho
2Tl 5 PR RBEILN 4% Th 5, ' '

UL, FHRRBL DL HERINLLORISVBITSL L, 2UEDBNEMILR D
8 WS T &5,

L ¥= ¥7h, =voadh, A7 =hD STEARBYST AL 0 (10[) : Navicila,
Scenedesmus, Trachelomonas, Achnanthes, Phacus, Ciliata sh., FEunglena oxyuris,

0 50 wo o s0 0o o £ 100
T T H ¥
/. Navicula . = Lol e ' FR .
2. Scenedesmus |1 am 2|1 — 2.|) e
X Stagurastrum | e=a K 2 H—— 3. 1:::_
b Spirogyra | G e £, famem
S, Trachelomonas || == s [ — S| P
8. Achnanthes | == 6|1 o G| emm—
7. Bhacus | = 7.1 RN b2
& Ciliata sp. | F.| | e E |1 s
9. Euglena ox. le q. | 7] ——
10, Chrovella = 10, | emm— FLN (==
M Pedeastrum | lem 1| | e 71
i2.Closterivm fe= /2|1 e /2. oo
13 Vorticella je= /3. o /3. || ememre
14 Amoeba limax ||e= /4, 14, |y
15, Halleria = 15| ) e TEA R
16. Glenodium 1 /6. i /6. b
/7. Zygnema IS AT AT
/8. Grammataphra | A 78| e
19. Cymbella & /9. | 19|} o
20. Surivella s 20, |} enamm 20| e==m=n
2. Amoeba profeus |4 M= 2. |} e
2. Stylenychia & 22, | e 22, |e=
23, Aclinephrys  |e 23 = 23, |t
2. Cosmarium  |& 26, || e 24 |1 o
25, Spirostfomum @ 25, | 25, He==
26. Flagellala sp. b 26, | e 26, e
27, Euglena sp. 1 27|} emem ) 27, 4._—5 .
e, 1 1
Aedes joponicus Culex rubonsis ‘Culex vagans

Fig. 11. Tables of the confidence range of occurrence probability of species of the

microorganism obtained from each of the larval habitats of mosquitoes,
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Chyrorella, Closterinm, Halteria.

2. = rYTH, =VTAIDO2ELIGEST L L0 2 ¢ Staurastrum, Pedeastrun.

3. ¥ ¥FH, AVT U4 =H02BAE/HST L0 Q)  Vorticella.

4. =VURARD, ADT VA =D 2FEAIEEST B S D@ Grammatophra, Surirella.

5. Y= M HCET LWL O (3)  Spirogyra. Amoeba limax, Glenodium.

6. =V AP ET S WL O (5 Styvlonychia, Cosmarium, Spirostomum,
Flagellata sp., Englena sp.

7. AT oA =it e o (2 /) : Cymbella, Amoeba profeus.

8. Yoy hiEp-Sicnho (2 fR) . Zygnrema, Actinophrys.

HIB27HE 0 5 5, 10@EEOBNMEE, 3 MOBICIE LTS v, X2 CHIRIEh RO R4
BN RS ERL, IRITHENRLOTHDLLELD, W=V U AN L ADT ¥4 = ki
F 5k, WKIEA ST B HNEY OBBICTETOANRB YRS A LT, RTOREO
BERABELOTUNAHZ 20D, FKERR—OMBCE T30 AItdhd, LThHdv~
P AOBEN, kR 2EOB OB AT, Spirogyra, Amoeba limax, Glenodium H3
S\r k., BN Grammatophra, Surirella DVig o XX b, =V AILALT VA =0
ORI ST h Bic A BT AL 0L EL bRA, BT 5 &, SEEEYROBERT K
WOBNMESTAT, ZEN LD ThHLTRED, ¥~ bV hOKBOBNER TN, HTHR
DRFERELY O TS EFE LD,

M Navicnla v, BcBORERIhX 5K, MOhmoER L wikKiic 2 { L5 5@
T B b b, B\ T 3MoKNS, BATEEMEE RIS H#R Sh, KT
Y YT AOBATIL, 2THEO S B TRL S ABRS, 2O kX, Navicula VTHifEHED
T GV D TR T MO NE Tl B 2 L 2RO TN A DO TH Y, Lind, BRCHR~72 X5
i, B OHROBAR LD HUNERORRBESARICES L) 2 L Ok nd O T, H
B B b,

= #9

1. R HERE TomE D, Pot hole 3 Licgiiokidnrb, v= bv7h, =V
B, ADT VA=A, N AFUAD, =V YT H O 5 OB R RE L,

2. ¥+ ¥ A4 ATACELL WATAECERALTWS, =P yAR L APT 1=
Hi6 A RacHB L, 7 BATVaeREED, 108 TatBcikabivind b,

3. ¥=trvraT BRATCESETHLLEM, T ATACE—= Yy Ahn 2T
BRI, FRUBEEOC Y= T B ELSE LS,

4, REOFRL TIL=V 2 aAhng L Zhbhdhs, NEES I LB Ty~ b Y7 A4 <
fob, MNEBTHY~= v a0 a L Zbhinwy,

5. REODIGKEE Y~ P YT HHNE L, KEDOLSWKIICIL =Yy ARPCATT VA =
AL R LTS,

6. ¥ FYFHREHONIKICS IEAL, =V ABEEDROKINC LS ABRD, AYT
VA4 =B REBECS T LT A, B S oKk £ Rbhvs, BURE) Rud—ic 2Rk
IO A BALKCESBER LTS,

7. Grammatophra, Surirella, Halteria SsofuNEN, BRSO R T % K D &
seR xn, Difflugia, Chlamydomonas, Euglena acus ST IR RS T D HE B L T\ IR
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BEADT VA =ADHERIMPTED, v b7 h ORI, B o R I EE A b
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) HUPAOIRAIT ¢+ ML b
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4) =y < b v h (Aedes japonicus) L L-Cl\niohs, RISz off & Bl —1iE (Finlaya 158 w &
FLFav ey h (Aedes koreicus) o= g =y vy h (Aedes korveicoides) OYEELTD
T AHDT, 2O LW TOFEMEIICHET 5

5)(1 06)

EXPLANATION OF PLATE

Photographs of various forms of the water containers.

I, Asaike (shallow pond) «rrecoiviniiii . Ist zone.
2. Koike (small pond) «rrevevrimniiie e 1st zone,
3. Koike (small pond) and Sara (dish) «orererereieninnnn2nd zone.
4. Ashiarai (pool for foot-washing) «vvnrinin2nd zone,
5. Uekibachi (Aower-pot) oo, 3rd zone.
6. Senmenki (wash-basin) oo, TURITONE 3rd zone.
7. Tearai (basin for hand-washing) oo, 4th zone.
8. Saifu (pouch) and Kozara (small digh) -vvervoiniiidth zone.

— 189 —



Pl o s s R

Plate I. S, SATO, H. AONO : Larval habitats of mosquitoes in Kamuilkotan.
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