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Abstract

Here we report environmental geochemical sampling of sediments and microorganisms
in hydrothermal environments (Okunoyu, Oyunuma and Taisho Jigoku Ponds and Jigokudani
fumarolic area) of the Noboribetsu Hot Spring area in Hokkaido on 26th September 2012.
Water temperature, pH and electric conductivity ranged from 44.2-95.0C with an average
of 68.7+162C (standard deviation), 1.68-4.28 with an average of 2.36+0.92 and 0.787-25.96
mS/cm with an average of 573 +6.14, respectively, in those areas excluding Okunoyu-2 and
-3. Sampling points are characterized by high water temperature with the highest of
Jigokudani-2 (95.0C), low pH with the lowest of Jigokudani-5 (1.68) and large variation of elec-
tric conductivity with the highest of Taisho Jigoku-1 (25.96 mS/cm) implying the occurrence
of high concentration of ionic components.
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pH, EAREEE 2 ME K, BRI EIMIE 21T ) 720 IR B X ORAEWE ORI E
fTo7z. KiLZEOE-2 B I ORDOY-3 2 & 442~950C TFH 687+162TC (FEHERA),
pH 13 1.68~4.28 T35 236 £0.92, &5 f=E (3 0.787~2596 mS/cm TF39 573 +6.14mS/
cm Th o 7z, FEHRIOE 3707 0 KA < SROERME TEAREZIIR S S LH L 4
CHURA 2 TlOKIAYR b R < (95.0C), #SkA-5 Tid pH 28R K< (168), KRIEHET
FELAEE (2596mS/cm) 23F LA L, AT YRGB L L EENR T D720 ER
L5,

F—T— RIS, BokMbiR, KREHE, K, pH, EARISEEE

1. BLC®IC

HAGIEIZ 7 L — FEEFUCALE T 5 72 DGR A B A5G 56T, KILRi 7 & OBRBEBE D% BAE
9 5. BORBRBERIHEEO YT /N7 70 7, WHEECHMBE s m L, "M F~—h—%
E OB OB ERAL PR BT B OPOKBE L I RE (R R L EE XA ON L. BHUKBEZ
SIE D TR, MNP S T VA VOB LERELZTER L TWDHZ LS wn. TD X)) LR
BT CIRAEBTWRERAEWIR SN TBY, BET2EWAD R, FRICHEE R 04T 580k
BB, KiTOMIKEEICHM L CWwb L&z 5h, Ao b & B L TR 5.

o (BA) EEFEFEE L, KHEORLRLE RO ILOBKERT BT 2 HRWh o ik
KRFRNRIERZ 00T L, S5 AUFEPERMITN R L OMEE TR 22 LIk T2 2 L 2L 2L
Tw? (Matsumoto and Watanuki, 1990). F 7z, MBS CTH 2 HEROFFARILOYL RIS
B B R R RO ML AT LTV, ARREGEIRE NS T TR LIk 5 L L
Tw’ (Matsumoto and Watanuki, 1992). 3 E 5 (2009) 13#: B O REHER FR O KO,
RV OO KIS, B LOBREORRE (w02) BEOICHFRILEDICBT %
BRI O BB EAL IR E W S I L TWwa. S50, MBNINEOREN ZBKEETH S
MK IO R I I BT 2 R Z LB L OKHECHBWZRIRL, TNOICETNLHBESO
AL, BESELHEL NS ORFICOVWTEREZIToTwd (LS, 2012).

BN EAGHEEE TGRS (RELEZ &) AT ANV F—HRKBOER T, il
OFAEMIERIIZ L SN TS (FFE, 1965 ; ILH#, 1965 ; AN, 1965 ; Pk, 1965 ; 5k, 1965, B
LTS OFIHISCHL) . BRI QBRI WK KM OMBRE (11ha), HANL (O
LR F) OBAKTE LM 1 km TRIERED 50C UL EOKEHE, FU L HANLOBATEL
ALK FE G ROY, BmAAKE S EBT 5 KIEMEAH 5 (HARIRRBIRF 2, 2008, % L).
4l 2012 4F 9 A 26 HAG#E@E B 0RO Bk (ol KEnd, KIEHE, A CTKIE
pH, BRUREEE Z e, BRBEHIRILENTEZIT 9 729012, MR B X A R ORI %
FolzDTHET .

2. B E M

BRI IR S BT EI AT T, HANL R MRS TS, Wow - KB - RIERRTIE
BORDPERB L T2 (B8RS, 2008). &5 3 (B2 58 2 i & L QUi < SR A
e (1~100 75 4E51) 12WGE) L 72 HZ KINOBHPI DN, 722 OEENRANEIZE W
Tid, EoICHMUOE S, KiBHs L BB ORI 742 E ot (1 54FEDW) oKl
Wb oA LT s (Fig 1. AL 1965).
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Noboribetsu River

Fig. 1 Sampling sites of Okunoyu, Oyunuma and Taisho Jigoku Ponds, and Jigokudani fumarolic
area in the Noboribetsu Hot Spring area.
1, Okunoyu-1 ; 2, Okunoyu-2 ; 3, Okunoyu-3 ; 4, Oyunuma-1 : 5, Oyunuma-2 ; 6, Oyunuma-3 ;
7, Oyunuma-4 ; 8, Oyunuma-5 ; 9, Oyunuma-6 ; 10, Taisho Jigoku-1; 11, Jigokudani-1 ; 12,
Jigokudani-2 ; 13, Jigokudani-3 ; 14, Jigokudani-4 ; 15, Jigokudani-5 ; 16, Jigokudani-6 ; 17,
Jigokudani-7 ; 18, Jigokudani-8.

1:Bog-1, 2: BoW-2, 3: Bow-3, 4: KiH-1, 5 KRbiBE-2, 61 KEHE-3, 7 K4, 8: K
W5, 9 KRimif-6, 10 : KIEHZR-1, 11 : WAL 12 WRRA-2, 13 WAA-3, 14 s —4,
15 © kA5, 16 © EA-6, 17 @ MERG-7, 18 @ HBRE-8

3. BAEFE

2012 4 9 H 26 HIZERITRRRA SO ZARBEAKOENT, BRIRR OB DR OF; (3 1
M), KEE (6 Hrn), KIEHA (1 H5) B X OMERS QM) <, FAihrio@Ee & B Eii
%477z (Fig. 1, Photo 1~Photo 7). %7z, i CIdAKR, BERZEEB IO pH %, Zh
Z N Sato SK-1250 MCIIle, Tokyo Chemical Laboratories TCX-90i 3 & U Horiba pH/Cond Meter
D-54 O WV THER, HERYREY ORI Z 1T - 72.

4. FERRBIUEE

ARG O SUIIE 189C T, KEEIFHARMME D THho72. WO (Photo 1) BITHRDO/Ki
(Bo¥-1) 1% 64.2C, pH 25 4.28, BAUREREAS 267 mS/cm Th - 7z, —F, Ll (Ro-2, Bo
%—3) DKiiid 94C, pH i3 530 & §MRME, HAMZHEE X 0091 mS/cm &3 L {{%7>> 7z (Table 1).
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Photo 1 Okunoyu Pond.
BEE 1 BADE.

: o A RN
Photo 2 Sulfur-turf bacterial mat growing at the northwest side of Okunoyu Pond.
BE 2 BROBIEAERICEShZNITUT7ILYy NOFREE.

Photo 3 Oyunuma Pond with Mount Hiyori (377 m above sea level).
FHE 3 KZBEAMMLU (5 377Tm).
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Photo 4 Sampling of sediment at the west side of Oyunuma Pond.
BE 4 KGBHREICH T 2HBEYOERE.

S

Photo 6 Sampling at Jgokudani fumarolic area of Noboribetsu Hot Spring.
BE 6 EiRERMEAICH T3 EHEBHRR
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Photo 7 Acidic thermophilic algae distributed on the rock surface of the
Jigokudani fumarolic area of Noboribetsu Hot Spring (pH 2.58).

BE 7 BEBERMERANEGREICERT 5 ICIFEIMHESE (pH 2.58).

Table 1 Water temperature, pH and electric conductivity in hydrothermal environments of the
Noboribetsu Hot Spring area (Sept. 29, 2012).

£ 1 BIERMBOMBKEENDKE pHBLUOEREGEE (2012598 29H).

No. Sampling site Wat?nrcgemp. pH Elzc;gl/ccggil d Remarks Sartlilrﬁlemg
1 Okunoyu-1 64.2 4.28 267 Sediment, southwest side of the pond 9:22
2 Okunoyu-2 94 5.30 0.091 Sulfur-turf bacterial mat, northwest side of the pond 9:37
3 Okunoyu-3 94 5.30 0.091 Epibenthic algae near the above 9:46
4 Oyunuma-1 49.8 2.26 4.10 Sediment., outflow stream 10:02
5  Oyunuma-2 49.9 232 4.10 Sediment, near outflow point 10:10
6  Oyunuma-3 — — — Foam, near the above 10:16
7  Oyunuma-4 84.5 1.75 733 Sediment, west side of the pond 10: 30
8  Oyunuma-b 82.2 207 4.05 Sediment, small mud pool 10: 39
9  Oyunuma-6 — — — Attached algae, near above mud pool 10 : 46

10 Taisho Jigoku-1 58.3 297 25.96 Sediment, north side of the pond 11:10

11 Jigokudani-1 81.0 2.73 2.03 Sediment, upper stream of the main pool 13:40

12 Jigokudani-2 95.0 2.58 0.787 Attached algae, east side of the main pool 13:43

13 Jigokudani-3 92.8 2.20 3.76 Sediment, east side of the main pool 14:02

14 Jigokudani-4 66.4 225 2.31 Sediment, lower stream-1 14:08

15 Jigokudani-5 60.1 1.71 6.37 Sediment, lower stream-2 14 :17

16  Jigokudani-6 44.2 1.68 6.62 Sediment, lower stream-3 14 : 31

17 Jigokudani-7 63.8 1.90 6.62 Sediment, small white mudpool 14 : 47

18  Jigokudani-8 70.2 2.08 353 Sediment, small black mudpool 14 :50

Average=SD* 687162 236+092  573+6.14

*Standard deviatioin except for No. 2, 3, 6 and 9 samples.

ZHiZ9 H 25 H 21 KEIC# 40mm/h O (Fig. 2) 25 0, ZOBCHAKILHEE»SHA L
TWeZ kB E205N5. 2@ ZTFYTOXy M THLHEHE (Photo 2) ARSI
78, AR, BEFEIIKIEAT 30~805C, HREETED S HMEME (pH 1~8 T, #ALKZENEETND
WA T AR Ny T TR EE LoMAERERTH S (H, 1988, 1995 : Maki,
1991 ; #4%, 2010).
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AMeDAS NOBORIBETSU (21312)
2012-09-24 10:00 JST - 2012-09-27 09:00 JST
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as 09/25 09/26 09/27 80
A 5
E 36 64 ¢
£ o
= =3
a 27 8 3
5 o
L
& 18 32 §
> ©
5 o 16~
o 3
T h . 3
(] 0o o
09/25 09/26 09/27

Fig. 2 AMeDAS data of hourly and cumulative precipitations of Noboribetsu in 25-27 September,
2012 (AMeDAS, 2012).

X 2 ZERIOBEKED AMeDAS F—4% (20124 9 B 25 H~27 H, 7 X4 ZBBIFT{EHR, 2012).

K (Photo 3) TIZPH/RT 6 B (KEE-1~6) ZRML72. KBEOWHHA (KGHE-1) ©
KifiE 498, pH i 2.26 TEAZEE X 410mS/cm T - 7z (Table 1). HHILNE (KREFE-2)
O, pH B L VBELAMEEEIFHEKEFEAKETH -7z B, HHIMHTICIZBEE A0S )%
NZALN, TOITIIRITEEEZET2REARTPEETNTVD DL b D TR (K
WE-3) L7z, VHRECLlMER 2 JREL (KEA-4) L7225, Z 2 oKk 845C L 24 )H <, pH
13175 A<, BAUREEIX 7.33mS/cm TdH o 72 (Photo 4). HE—H IZEEHH L 2 oTHY,
Ry R —HH o720 THRIE (REHE-5) % L7z, ZOKiEIZ822T &<, pH X207 &k,
BRIEEIEIZ 405mS/cm Th o772, v KT — VOO E I3 HRE o B A T2 o
TR EHEE SN DDA SN TR (KE-6) L7z (L, 1965 KB, 2009, 2010).

KIEHRIIRERIG B A59 <, FMH T X R G AT 1989 4E IS 2 PG L < LUk H B GBI <
NTWao727% 2007465 H 3 H2HRIEL Y OBOKE I 2SH RIS Y, 10 5 11 HY B
512 HIIH X CT—#OWEH O P CRoRBIR & g SN BEIWAHEZ 5> TV D (FAR S, 2008).
KIEHBRO KT E SO 2 R (KIEMR-1) L7228, Kiiid 583C &k ml, K
EEDPVL ZOTBYHEFIE N4 Eh - 72 (Photo 5, Table 1). pH 12297 £ K<, FEXR
R 2596 mS/cm D TE L, BIEA F VRSP RBRICEINTVWELDEELLNS.
2007 4E5 H 225 7 H O BRI NS BT 2L A + > B X OWMERA 4 ViR, Zhth
1,804~11447mg/kg B £ 17 125~413mg/kg L W REKEFH LTS (RS, 2008, 2009).
KIEHFAD & 0w HKIE, KiGHE?» L OWHKRE G L TRGEN & 20, RIS I Hikf
DEFDOMNEN A LNT

HWRRA T 8 AT CRAHRIL (R E-1~8) & L7z, EEo A A4 v 7 —v (WkE—1, M e-3)
TRAKEA ST EE®E L, pHIZ 273U T &2 K<, BEIEEEIL 376 mS/cm L FTH -
72 (Photo 6, Table 1). * A ¥ 7= IVOHEMD 950C OHLA D X H L TVAMNIET, KidMETF
L7z s I3 E R o (HRRA-2) 23R 6, pH 2258 LKW 2 25, HHlLOFEEHO
4 F1aTAEE2 505 (Photo 7, JRIH, 1965 : KB, 2009, 2010). Fi#D A4 ¥ A Y —2 (3
FREB-4~6) TIIKIRIZ 442~664C & EEL VKL 42 525, pH & 1.68~225 LK<, BAUREEE
13 231~6.62mS/cm & > TWwb., BEIEEEZEHOAL VT—= VX ) THOAL VA MY —
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ATIED R EWEIDSA S, pHABMEWI L& Ab¥TER L e, KRk - BEECclESREDE
WIEKDSBIMER SN TWE 720 EEZONA. WREOWHHOMEKHAT TIZ2 Ao~y F7—
WCHREHRINAZ T - 72, AfaO~ v N7 = (MERA-7) OKiix 638C, pH it 1.90, EA(mE
#1132 6.62mS/cm THo72. Bfao~<xy F 77— (WEAE-8) DAKiIZ 702C, pH X 208, il
{Z3E)E 1L 353 mS/cm TH - 7.

BRI TR 10000L 2P HABH L TR L EbhTB Y, REIIBIER, SR,
R, WIZER, S, RER, TR, RN, EEROIMESL L SN TS (HAMIERSE
&, 2008 7% &), L2Ladas, SHOMETEITRTORERIM N CTRETH - 7. RS
L OEWRENT 30C THMEMRAA SN THE Y, SHEOBREMIILFNE X OB F W FE It
TELETVPETH 5.

ARAEOFERIZ Y720, BRI XA O HIE X O NFFRIR, Eft Y —ROKE—
WRB LOEZARBEANRDO BWMFEIZ 2o 72O THEALH L EIF 5. £72, BEZI A Y M ETHC 2D
BTG T 5.
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