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BI0DHFMBIKDA A7~ 5T T Ak,
WAL A A BERRA A WRERA AL S A
aEA A TS, ZNHDORA A 1
FeDFRSEBIC RN R - S22 Enh, &
BREADFKTIIRNWEEZObND, £72. REF
2.2 3 L OB.3%5 0, HAbA 4> OkpE (7
X) D100 DIREDEEDO ©— 7 1%, Hilh & &
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ThH ., FHMFFOIFHS TIERNZ L b,
B 2EMEIIIES LT ntbotBE x5
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LEEAAUPRBEINTEY, TOEER L O
REEA A & IRBEKFA A ThH D, Hih, HEE
B W7 T, WIAKRNPpH=T~8RRETHH Z & &,
SREBIKFEA A O e FE g 53

HCO;y = CO5* +H*
[CO5~][H"]
@~ T[HCO;]

pKa=10.3

Thsr P Zehb
AR D L

. BHLEFIC L CpH=7.4/ 5

[co3 ] | .
trco;1 * 17

THY, FEAENRIBKFEA LT E LTHEET
Bo Ko TTH Y E(meq/L) X, REEKFZA A
P (mmol/L) & it Al Z 72,

LIBA A, A A DPEEE & RIRE L EER
B2 b RTEHBTEC (BRIAER) RNEH SN
7o, ECOFBIEE X, HHTL110.1%. FHRiAY: /i
T936% ThH ., BAFZHHTE T,
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100000
10000
1000
100

10000
1000

Y 1
0.1 i
SE(pg/L) = (ug/L)
(a) Fith (b) $BEEIZ/ ith

B11 Fitd &L VHRES/ MHKOERETRREOAHAR IO Y b

&6 Fith LIREEL /. +HEM. BEBNEOHKPERITRREEDLLER (REENM : ng/L)

Fith HWEEZ/th HFIES IS % EE b Ratio

A K T B AK AT A/B
3 Li 1.5 1.1 13 0382 136 PN0g2° 393 Ratio>2
4 Be <0.1 <0.1 <0.1 0.00041 Ratio<0.5
11 Na 16100 13600 34000 9300 118 | 047 1.73
12 Mg 5740 4930 3000 2490  1.16 1.91 2.31
13 Al 3.1 16.8 3 29537 004 1.03 1.05
19 K 798 837 1700 1630 095 047 049
20 Ca 15500 15400 8000 13500  1.01 1.72 1.15
23V 1.0 1.4 1.2 0144 071 083 694
24 Cr 0.2 0.1 <0.5 0.0447 200 4.47
25 Mn <0.1 3.5 0.5 0.0379. <0.03
26 Fe 0.9 34.9 46 350 003 002 0.00
27 Co <0.1 <0.1 <0.1 0.0384
28 Ni 0.2 0.1 0.3 0423 200 067 ¢ 047
29 Cu <0.1 <0.1 <1 0.718
30 Zn 0.3 <0.1 15 0.304 >3.0 002 099
31 Ga <0.1 <0.1 0.31 0.596
33 As 0.4 0.3 47 0836 133 008 048
34 Se <0.1 <0.1 <0.1 0.12
37 Rb 1.1 1.2 4.2 .44 0982 026 0.76
38 Sr 55.7 51.8 49 41.7 1.08 .14 1.34
47 Ag <0.1 <0.1 <0.1 0.00488
48 Cd <0.1 <0.1 <0.1 0.00251
49 In <0.1 <0.1 — 0.00047
35 Cs <0.1 <0.1 0.24 0.00454
56 Ba 0.5 2.6 6.4 237 019 008 009
81 TI <0.1 <0.1 0.07 0.00345
82 Pb <0.1 <0.1 .7 0.0782
83 Bi <0.1 <0.1 <0.1 0.00021
80 Th <0.1 <0.1 <0.1 0.00003
82 U <0.1 <0.1 <0.02 0.0235
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R BHELVRES/ MOMKOA AV RENSDERGEEOEBE

(a) Fith (b) 3REEIZ/ ith
B A A mg/L mol/L  j(Sm’mol™)  x(uS/cm) M1 A mg/L molL ) (Sm’mol)  k(uS/cm)
H 3.981E-08 0.03498 0.0 H 1.995E-08 0.03498 0.0
Na™ 16.1 0.0007 0.005011 35.1 Na' 13.6 0.0005913 0.005011 29.6
K+ 0.798 2.046E-05 0.00735 L5 K+ 0.837 2.146E-05 0.00735 1.6
M2t 5.74 0.0002362 0.005306 12:5 Mg 4.93 0.0002029 0.005306 10.8
Ca’’ 15.5 0.0003875 0.00595 23.1 Gar 154 0.000385 0.00595 22,9
AP 0.0031 1.148E-07 0.0061 0.0 AP 0.0768 2.844E-06 0.0061 0.2
et 72.2 ol 65.1
B A2 mg/L mol/L A (Sm’mol’)  k(uS/cm) A A mg/L mol/L Ao (Sm'mol’)  k(uS/em)
OH 2.512E-07 0.01986 0.0 OH 5.012E-07 0.01986 0.1
Gl 14.4 0.0004062 0.007635 31.0 Cl 14.2 0.0004006 0.007635 30.6
NO; 2.14 3.451E-05 0.00714 2.5 NO; 0 0 0.00714 0.0
N 586  6.1E-05 0.008 4.9 $0,” 6.04 6.287E-03 0.008 5.0
HCO; 0.00113 0.00445 50.3 HCO; 0.00115 0.00445 519
&t 88.7 SEf 86.9
B4 A +BEA A 2 (uS/em) 160.9 BEA A +EEA A L (uS/cm) 151.9
EC(uS/cm) 146.1 EC(uS/cm) 1623
7 % 110.1 350 B JEE % 93.6

4.4 BESSLVEAYEREDE ML EIES/ i
DHER

A1~4.3THBELI-LHIC, Bl HEES
& T KENHMEIC R 22 o 750, SS, DO, il
A Fy . TAI= A, v Hor, g g,
NY T ATHoT,

INHoH L, AR SBITHFROIE O N
KR T, £72. DO FH M OIE 9 HBEAFIFEIEKL |
SS% LT & TR CTh - 72,

HEA 1T R TS C L 2l A A Zn®13d0TH v |
BN -4 DA 73R 575 REAICIXT G L7220,

DOIZ DWW T, HHZAZFIE80% T, HiaL /
2T % TH V| FHHLDIE o S ARFIE MK
<, ZoZ b EHFEMBKRNEAKBREE NS Z L&
X, (S NOBMRE R~ 5,

e A A OV TiE, WA TR T
bHol-RN, ZHITHONTIE, B#~BHD 5
T, REEEE LT T 7 7 N IR
INDHED, BENSRKIIHT OEERBRTThiILS
EBWECTIRIRE(LT 28GR HD L S TEBY,
TN T EE CoORERH 5 2, giko X
DN AR A A AT TR ORI 2 B 7 720,

PLENS, ARFHRE L -#EOBRECBREmE
T, BMORAICEHEG T HLFRIIGFELR N E
WY R S v,

4.5 KDFDOMHEEE L TOREBARINZDONT

SCHR 1O S KO AT B T AR EIR T O
AT MVEHET 5 & X121272 5,

0 1 1
500 600 700
E& (nm)

H12 KOAR~EFRNARBDABRINZARY ~L

K DIEERIZ SV TiE, STk 2 ik H
D, F-, B0 77 70k e ZWRE A K
DI D T b ERERHHDT, I TIRER
ISR RDIZED B,

AR, WEOALIX, AIEEIRO ORI - K
RARALIZEDIREY, ZDIZEA LTS TOA A
VIR EDNIT L HEAFIREDOERNRK TH D,
L2y L, X12127R L 727k o a] fRGE O SR I 1
A, YT K B FAR 7B R )Y E - O HREN HERL
DHEOTHY , REVNFOEET 5w T
BB LWorm, EBHOHT XL F—DERIC L
HHDEINTND, KoFDOIARI R IRENER

_46_



FRIRBRBEfR I o 7 — 1 5 27 5 (2016)
ITRAMEIIZ B D 25, D ET RV —DER
X, ARSI B FTHRAEIR I b BL D, TR
K5y D IFARR) 72 YRENER O R 3SR THE < |

TR X—DEBICLBEZHLIBELG 252
ELERLTWD & S, KITHUERD 536 F gtk
BThd, KM ERT. B b3eEMe L
n%@m%@ YEFOIRE S DB ks b0
ThHY, ZZTIFEEL, BRimE LT, KO
IRART MV ERTICED D,

4.6 ho—toH—HHANT EHBEEDEMED
thE=

BREACBT 2R NEOREE AQ) . B W
—HFFOMKEELE TQ) L35 &, WO
WROMB THLHND, B =N T 546
TOWNIREDFESTREDOHE S (0SS = 1) (341
KR CTHIML L T

_ J1074 DT (D)dA

[T()da
ThHZbn5,
T,
_ a,lL _ a,lL
A = log,10 ~ 2.303
THO . ay FEIEAREMY). L IXEEEmMTH

b ;@W‘O){EJ/ET‘i LANY — 7/1/%:%? CHE T
L7c& &, B =079 5 KIS K& E
DREENRMN D, LANT — 7W%m@t@é%L
L, KbmEEZ 0 L3258, EZEOWMNLK
Fix

LB, MIBIZKIGEEDREL R LT,
4.7 SLIRINERE D ERMETE H &

SCHk 1O K B ARD AN D 2T R Lk
SRRV o —ORER RS . (2T EE
S&E, Mo EEAXREHNT, v —okH
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LANZ — 7 v Z ik - S 50 cm Tk, #£10
EFRIUTR L7340 & BERfEIC 72 o 72,

IEZFRIH ORRIER R CTIE (3210) | BGRED
It RIG=0.82~0.87 TH V. #EF O CTal~7-
EE DL RIG0.84~0.88 2522 ITFH TX /=,
I COHREORZE L IX, LANTZ—7 &2k
TFIRSIZHIOCcmDREENH D ERE L THIE L
LOTHD,

FKILCEAY OFER (10H) L EREEZ R LT
D, T OKRBGEENMENZ & ohE (X13)
DFER L LTHTO W R EBET 57201,
FFRE D TIE /e < HaxHiE 2 F£oR LIz o2 K17
Thsb, K7L, KGEEREWTA2LHE (JIE
RFC 68.74/%) OREMAPFFLLT\W5H, 7TH21H
WZITHED Tho7o72®, 10H ORIERBR L DR
fli7e e | IR EE T D23, e L &N ToRs
ROMBIIAREE B 2 HiD,

10 A OYEHRE DRt iEiE, A X EFIC T
<o TEY | KGEEOIKRTREEL TWD
LIRRTE %, £ & SISO E5REE T A A
ETOIFRE DI OIS DRRE L 7> T D
ZENGIND, ZOBIGIE, KO ANFA K
<720 EIZI T DR AR E WATREMER & 5,
L2l b LRBHROARZBHIL TWED705
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. WINKBENEL 20 | REJEOTRELAT
7B EFTEEZLNDN, RILNRLEBRT
FTLb, 29 SITHEETE R, Flo#H
SR OE FIZiX, 7T ORBMIANS O, K
B, £7-, HFMEBEEZEICHENL TN D
EWVWIOTBRIBIEEN S, 10H D04 J7 O K E E
18.69 Ti, KBCITMAmE IS ERE AL L o7
AREME S B D, THITHAR T, KIGEEDEWTH
OWERE CKBGEEE68.74) TiE, WimE L & W
MIZB T DR OBEIXIZIERI U Ch o7, &
FIRME L2 s o o —8i%. K& E
DEWGAITIFAEREDR, ZMEWgGE I3
FRAED O TEBE LA R A 52 D AREMER H D &
EZ25bOTHY ., SEIORIEHORAOAHEN:
N5,

Ebdi, 7TH. 8H B X UN0H O IEFORERS
RIZBWTIE, KO TZFDOHLOOMNETH HHRE
TR 2 ARE L C OBRGERE & BIEMEA—B L7 2
END  HFMMOWIAKNE IR Z 2 EHERK E LT,
WK DK T DOARKOVE TdH D IREADIEWIL
HELTWS LHEETEX 72,

L oT, BIETHGE Lz, KUSDF-oA 4
VThHRERREY OR B BET 5 2 LTk
0. WEMENZERICHASINEENS ZETH
Bo 1212 L. X0 FBNCREMIZR G RIT, 3 T
— P —DRRTHLH Y, BIZIE, SERIN &
ELAS BT 5 & oo, BEEICBIT D
BLHIOR 10 D X 51z, oitdszif 2 7o pas Ofl
HIZLoThanbt & LB b, SH%OE
Thb,

x8 BN -t —DNIBREREDRE

@ F
LR 615 nm
B EM EAR : X 0.0246 nm?
Rl R AR A AR YR 40.7 nm
(b)
LR 540 nm
B EM T A B BEYER 72 28.0 nm
Rl R AR B ;X -0.0167 nm?
© ¥
HDE R 465 nm
IR ELR : B{% 0.0118 nm™
FIEEM E#R : X -0.0133 nmt




il
St

WRERBEOR G o 2 —4F il 55 27 75 (2016)

- 1.2
HE 1
gﬁo.s —REtY—
| o6 DR E
ﬁgoa - K DB H (T B
:i'_| 0
0.2
0

®16 FEt Y —DREERRE EKOBRALRF
B} WA & BB

3000

2500
%‘zooo
ﬁlSDD a
# 1000 % *
EN -]
500 i
G -
HEHEHE HE
MREREE MR
DaEGFLH Y4 I
M Ll
& 4
HH

17 10 12B~13BDEAIBLVEF. 1A
21 HOEFDAEFOKEAD. HEELE IV
HMATORIENRE (SLRERE) . HEIEER
=T Y,

RO FHONEE FExHE) OBEHERE Bzl EFFTR) SHERE, tEBRE0ZEREETT.

HEHH THH R G B KiGEE 6 (deg)
2016/7/21 B R 0.86+0.16 1 1.0+0.05 —
P 0.87+0.02 1 1.0+0.004 68.74
2016/8/29 B 0.88+0.05 1 1.0+0.006 —
PRRIE 0.85+0.03 1 1.0+0.004 57.62
2016/10/13 B FHE 0.84+0.03 1 1.1+0.02 —
PRRIE 0.82+0.03 1 1.0+0.006 40.94

K10 FMOAYDARE (FEXE) OAEREREERE. CIREDFEEREETI,

FHHA HH R [€ B KB 6 (deg)
2016/10/12  BfirrHiE 0.84+0.03 1 0.98+0.05 —

(%) PEEm 0.67+0.03 1 1.1+0.007 18.69
2016/10/13 BB 0.89+0.01 1 0.99+0.03 —

(&) PG 0.79+0.03 1 1.0+0.005 35.30
4.9 JKOB[BEXLRINARY FILHASDFEHMDODER WIERETH 5,

DBEHOHA

FhoF RO, Bl X 5 ISR EE O
ENHFELTWD EEZLNDH, X0 AREICE
I, FHIZ AR Lz A, RELORE%
BT, WMEKESICLY, EmEoMfitat LTo
HONZBHEICRSE WD LEERTE 5,

HHAELZ T THOTHND I EiF. END
HIZHFTIEE D DI FAERMHELNT, BEAN)N
LDIIENRAZDENWS Z L ThHD, HEITHAT
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Z 2T OBELIZ W TR, HHiz BV T,
BHENHD CTEHS BBETHDLZ LD, F5IT
INSWEEBEZBND, SRR ONTIE, 4ttt
RNV E— bR I DD OENTHOR
THY ., WEOHMBITEICHB T A5 EK IO T
WE 0 RBH DN, BKEONERIX, %O

T, Xk ® DRy MR SRR
iz, AR ERHE L TONRBEOHEED., KK
KED 9m O 2 fFTHD 18m 2F LT, MK
JEOWSEE L L log,10 = 2303 TR L, ADOH =
ZALT, 10 ORZIFELZRY , KOFBRFEL KD
o ZOREREXIBIZRT,
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LA, HIMOWAOEFEOORINLE LT, 7
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R0 ToD T, A%IL, Hil & HBIEYS 2 oK
B D ERA AR S YETE(UV-Vis)IZ X B IlE 217
W ORERE R L, WEIZOW T OE & 1
BIDHDZENETFLVWHEDODLEEZ NS,
KOFRSIUL ALY R VSCERE N S, B
THORHIC LY | FHlZIs1T 5 FE
ODHEBEREAZFIT LI ENTE T,
UEICEY, +2WEmoOFAORRIZ, 4l
OFEHFATIX, K3 TZDOHLODOMHETH HR
I R & R S iz,

2)

3)

4)

E
KWFZE 2 e 512 7= 0 . ESTAFZE B FvE A
ENZERIEMEAT  BREEETHIMISE R v 2 —  ELEE
B sE=s | B EED., EELEE
AW W L2 L BT 5,

X #®
1) [E - i PR FE 2500093 D LR T+ i) .
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A study on coloration mechanism of Aoike Pond in the Juniko region (the 1st report)

Ryuji Hanaishi, Shiho Kudo, Naofumi Nozawa, Hirohisa Sato

A coloration mechanism of Aoike Pond, that is located in the foot of Shirakami Mountains in western Aomori
Prefecture, has been investigated. The authors launched 3 color sensors, that were capable of measuring red,
green and blue lights, into the pond in order to measure the lights, and chemically analyzed the water quality.
The measurement results of lights have been interpreted in terms both of spectral sensitivities of the sensors and
of absorption spectrum of water in visible region, and decay ratios of red lights observed gave good agreement
with ratios obtained by theoretical calculations. On the results of chemical analyses of the pond water, no
supersaturation of dissolved oxygen were observed, and neither transition metals nor anions, that were possible
to absorb lights in the visible region, turned out to be recognized. Therefore, the blue color of Aoike Pond is
thought to come neither from solutes nor suspended solids but from absorption of red light by water itself.
Furthermore, assuming a few about optical behavior of light, we have tried reproducing the color of Aoike Pond
by using absorption spectrum of water from the points of view of color engineering.

Key words: Aoike Pond, blue, water, absorption of light, coloring mechanism
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