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Geochemical investigation of the main river waters
and other natural waters on IRIOMOTE Isl.

Kiyoshi KaNEsHIMA and Akira TOKUYAMA

Abstract

Geochemical studies were conducted on natural waters in TAKA-
NA and KOMI regions and the main four rivers in IRIOMOTE Isl.

Sampling was conducted in September 1970 at TAKANA and
KOMI regions and the Nakama river, and in September 1971 at the
Urauchi, Kuira and Nakara river.

1) Acidic natural weters in TAKANA region were reported at
the newspaper as™ hot springs”. However, the authers concluded that
waters are not hot springs, for the fluxes are little and the water
temperature is low (28°C) .,

2) Gregariousness of Mangrove is seen from the river mouth to
an upperstream about 6 Km at the Urauchi river, to about 5 Km at
the Nakama river, to about 4.5 Km at the Nakara river and to about
4 Km at the Kuira river and the Cl concentrations at the limitting
points of Mangrove are respectively 1/6, 1/5, 1/3 and 1/2 of sea water
at the Urauchi, Nakama, Nakara and Kuira river. However the range
of salinity is not constant, salinity may be one of important factors
for growth of Mangrove.

3) Chemical compositions (Ca and HCOg) of land waters are grou-
ped to different patterns at each river. That different chemical patt-

erns reflect diffrent natural environments at each river.
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Fig. 1 Map showing sample localities in south of Iriomote Isl.
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Fig. 2 Map showing sample localities in

TAKANA and KOMI area of IRIOMOTE Isl.
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Table 1 Chemical composition of natural weters in the Nakama river, Takana and Komi area
| | |
. Sample | Date | pH Alkal. (6] Na Ca Mg SO4 ]
~ No.  (m-equ./1) (/1) (g/1) (g/1) (/1) (g/1)
70.9.20
N—- 6 8:48 7.8 2.24 17.6 n.d. 0.384 1.20 2.0 |The
N-—-17 8: 58 7.6 1.67 10.4 4.43 0.226 0.696 1.3
N-—- 8 9:07 7.4 1.32 6.97 2.45 0.153 0.470 0.95 [Nakama
N—-9 9:14 7.2 0.91 3.71 1.30 0.080 0.245 0.43 i
N-—10 9:21 6.9 0.46 0.364 0.16 0.011 0.025 —  river
N-11 9:29 7.0 .37 0.029 0.015 0.003 0.003 — }
N-12 9:38 T2 0.39 0.029 0.014 0.003 0.003 0.008 '
70.9.21
N-—14 12 : 00 7.4 0.38 0.028 0.014 0.002 0.003 ==
N-—-13 13: 00 7.8 1.38 7.26 2.85 0.161 0.484  0.88
70.9.19
1 10 : 30 3.6 — 0.067 0.024 0.016  0.006 0.056
2 11: 00 5.8 0.22 0.068 0.027 0.013 0.0056 0.032 Takana;
3 12 : 00 1.0 0.32 0.041 0.016 0.005 0.004 0.018
4 12 : 30 6.2 0.86 0.054 0.019 0.022 0.0073 0.038
5  15:00 | 7.2 0.81  0.031  0.015  0.010 0.0046 0.008 Komi

Table 2 Values of Na/Cl, Ca/Cl, SO4/Cl of natural waters in
TAKANA and KOMI area

Sample No. ’ Na/Cl Ca/Cl Mg/Cl S04/C1
3 ' 0.36 0.24 0.091 0.84 !
2 0.39 0.19 0.081 0.47 |
3 040 0.13 0.10 0.44
4 C0.35 0.40 0.13 0.71
5 ) 0.48 0.3 0.15 0.27
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Fig. 3 Map showing sample localities in N. W. of Iriomote Isl.
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Table 3 Chemical composition of natural waters in the Nakara river

‘ Sample| Date |Dissol. Oz Temp. pH Na Ca Mg Cl S04 Alkal.
No. . (ml/1) 6®) (g/D)  (g/1) (g/1) (g/1) (g/1) (m-equ./1)
iNR - 1 7é933)) 3.95 26.6 8.3 10.25 0.400 1.27 18.5 2.61 2.32
INR — 2| 8:40 F7 26.6 78 9.17 0.373 1:156 16.9 2:37 2.30
NR — 3 8:50 28.0 7.6 8.75 0.343 1.06 15.6 1.93 2.24
‘INR — 4] 8:57 | 29.0 7.5 7.00 0.289 0.882 13.1 1.85 2.15
}NR — 5 9:02 29.0 7.3 5.69 0.235 0.719 10.6 1.45 1.94
NR — 6/ 9:07 4.30 28.0 7.4 4.23 0.172  0.525 7.56 1.05 1.71
NR -7 9:15 26.2 7.4 2.20 0.097  0.282 4.01  0.57 3 7
NR — 8 9:50 3.68 25.0 7.3 0.019 0.012 0.005 0.028 0.0086 1.10
NR — 9| 10: 55 25.4 7.3 0.018 0.012 0.005 0.021 0.0082 1.02
NR —10[ 11: 05 24.0 7.3 0.023 0.017 0.004 0.027 0.0074 1.54
NR —11f 14: 32 3.24 30.8 a0 .35 0.289  0.880 11.5 1.83 2.07
NR —12| 14 : 38 30.4 7.8 8.65 0.344  1.04 15.2 2.19 221
NR —13| 15: 06 4.26 30.0 7.8 9.37 0.400 1.11 16.3 2.3 2.30
Table 4 Chemical composition of natural waters in the Urauchi and Kuira river
Samole | Date [Dissol. Oz Temp. pH Na Ca Mg Cl S04+  Alkalinity
No. (ml/1) =C) (g/1) (g/1) (g/1) (g/1) (g/1) (m-equ./1)
U~1 7199- lllg 28.4 8.0 9.37 0.366 1.14 16.7 2.10 2.18
U-2| 9:53| 2% 988 7.8 875 0350 1.0 16.0 2.3 2.10 |
U-3 9: 56 29.6 7.6 6.56 0.275 0.843 12.5 1.79 1.76 |
U—4  10:00 29.0 7.6 3875 0.161  0.491 713 1.01 1.20 r‘
U-5 4.03 28.0 7:3 1.54 0.070 0.202 3.09 0.444 0.76
U—-6 | 10:11 27.2 78 D75 0.036  0.095 1.42  0.260 0.54
U-71]10: 14 ‘ 4.78 27.6 7.2 1.00 0.047 0.131 2.00 0.295 0.61
U-8|12:30! 27-3 7.3 0.012 0.050 0.001 0.019 0.002 0.35 |
U~49 ! 13:35 ’ 5.57 27.4 7.3 0.012 0.054 0.001 0.019 0.002 0.35 |
71.:9.17
K—-1 9:30 28.4 8.2 10.25 0.404  1.26 18.7 2.66 2.32
K-2 ‘ 9:36 28.6 7.9 9.50 0.400 1.25 18.3 2.63 2.30
K-3 9:42 29.0 7.9 9.50 0.404 1.26 18.5 2.63 2.38
K-4 { 9:50 29.0 7.6 9.00 0.393 1.22 17.9 2.53 2.30
| K—5 9:565 29.8 7.4 6.79 0.306 0.938 13.9 2.06 1.98
‘ K—-6 ‘ 10 : 07 29.4 7.3 b:28 0.243 0.731 10.9 1.53 1.67
U : Urauchi river K : Kuira river
% =
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Fig. 5 Cl concentration with the distance from the river mouth
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river mouth and the limitting line of mangrove
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Fig. 7 Plots of Ca/Cl against Cl content of natural waters in the IRIOMOTE Isl.
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Fig. 10 Plots of SO4/Cl against Cl content of natural waters in the IRIOMOTE Isl.

Table 5  Values of Na/Cl, Ca/Cl, Mg/Cl, SO4/C] and HCO3/C] in the

Kuira river

_ Sample No. Na/Cl  Ca/Cl Mg/Cl S04/Cl  HCOs/Cl ‘
|
K — 1 ‘ 0.55 0.022 0.067 0.14 0.12 \
K~ 2 0.52 0.022 0.068 0.14 0.13 ;
K - 3 0.51 0.022 0.068 0.14 0.13 '
K — 4 0.50 0.022 0.068 0.14 0.13 |
K - 5 |

K~ 6 0.48 0.022 0.067 0.14 0.15

0.49 0.022 0.067 0.15 0.14 |
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Table 6 Values of Na/Cl, Ca/Cl, Mg/Cl, SO4/Cl and HCO3/Cl in the

Nakara river

Sample No. Na/Cl Ca/Cl Mg/Cl S04/C1 HCOy/Cl
NR - 1 0.55 0.022 0.069 0.14 0.13
NR — 2 0.54 0.022 0.068 0.14 0.14
NR - 13 0.57 0.024 0.068 0.12 0.14
NR —~ 38 0.56 0.022 0.068 0.12 0.14
NR - 12 0.57 0.022 0.068 0.14 0.14
NR - 4 0.53 0.022 0.067 0.14 ..... 016
NR - 11 0.64 0.025 0.076 0.16 0.18
NR - 5 0.54 0.022 0.068 0.14 0.18
NR - 6 0.56 0.022 0.069 0.14 0.23
NR - 7 0.55 0.024 0.070 0.14 0.42
i . B 069043 .............. 018 ................ 031 ...... . 0

NR - 9 0.84 0.56 0.23 0.38 48

NR - 10 0.84 0.62 0.22 0.27 56

Table 7 Values of Na/Cl, Ca/Cl, Mg/Cl, SO4/Cl and HCOg/Cl! in the
Urachi river

Sample No. | Na/Cl Ca/Cl  Mg/Cl S04/Cl  HCOs/Cl

U-1 0.56 0.022 0.068 0.14 0.13
U =2 0.55 0.022 0.068 0.14 0.14
U~ 3 0.53 0.022 0.067 0.14 0.14
U - 4 0.53 0.022 0.068 0.14 | 017
U -5 0.50 0.022 0.065 0.14 0.25
U-286 0.53 0.022 0.067 0.18 0.38
U-=7 0.50 0.024 0.066 0.15 : 0.31
Few | 064270053 ............... 011 ...... "
U-9 0.63 2.8 0.053 0.11 18
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Table 8 Valurs of Na/Cl, Ca/Cl, Mg/Cl, SO4/Cl and HCO3s/Cl in the

Nakama river

\

Sample No. | Na/Cl  Ca/Cl Mg/Cl S504/Cl HCOy/Cl
N - 6 0.55 0.022 0.068 0.12 0.13
N - 7 0.43 0.022 0.067 0.14 T 016
N —-13 0.39 0.022 0.066 0.14 0.19
( N~—- 8 0.35 0.022 0.067 0.14 ‘ 0.19
N~-9 0.35 0.021 0.066 0.12 0.24
N —-10 | 0.44 0.028 0.067 1.3
- | .- T T e s
N =12 0.50 0.10 0.10 0.27 14
N-14 0.51 0.087 0.12 14
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B UNadSIBIRRD b Tna ko I8 %,

3—2) {hEJI (£6)

Na/Cl, Ca/Cl, Mg/Cl, SO4/Cl 75z ¥ D H:Dfif{1Z Cl J4REH3 4.01g/1 £ TiZ 2BV THEHU
iz & hNa, Ca, Mg, SO47: &1 Clp34.01g/1E T2 ¢ R TCHiKRIFEThH A LIBA B, Clas
0.0282/15 {5 75 4 & h & DHOfHIE W F s T b ¢ 2c h Na, Ca, Mg, SOyg 2% Hirk
DA o bt ShTVa T eMbd s, ZhOoDOhOEE b » &Ml &5 & Na/Clid ilfK
BT AL bbEdickE L7 b SO/Cl LDEMHE K IT B 1T 2 {HDO 2L HWTHEH
Mg/ClTid 3%, Ca/ClT1320~30851c/z b Capsfit b & L HikKBMD S an T s &8
b s, FHELTAZEIhLOKTIREEK» S SH CaRIZELAEH IR L HW
Td %, HCOs/Cl & Cl $515.2g/1 % TI120.14 & G UAfi % & 5 45 Cl 5 13.1g/1 D b Bk < 13
Ay C1250.028g/1 LR & & T k& afEicss hHCOs idiif) | [ZKDOpH % 2RI AN T b ifif 7kl
N> 5 BT Clps0.0288/1 DRI/ A EKTWA T Eddbhr b MIKERL b &> TR
DIKZVE > TV A FRKDOFHNIZCa 10— 15mg/l, HCO3 50~60mg/l &5 & Licie b, K
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Fig. 11 Relationships of Cl and HCOg concentration
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Fig. 12 Relationships of Ca and HCOs concentration
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3—3) Wi (&)

Sample No. 7 ® Cl&£:2.0g/1 £ T2+ Na, Mg, Ca, SO4 i34 TR E BA 3, Cl&
1iH% 0.019g/11c7s % & Ca/ClLIZHEKITEH W 52 Z O D120—1304% T Caidiz & A EHfFKLAN D 5
frhah Tz, Mg/Cl, SO4/Clidte LA >TWA DG OFTHMTZFHET & 210,
Na/Cl li3fgKicBs 3 2 2 DfEL h b FhIicE L, b D NapHikii» b s ftibahT
W3 kA IiKBAs, HCOs/Clik & THihd (140f%) 75 b HCOs DI & A & & THHEKL 4D
it s TV LBA %,

#ifR) Sample No. 8 & No. 9 DIKIFHEKEBE L > TMWINDKEZE>TWBHKE LTHEALT
W E B A, Mg, SO4, NalZZh6DI3E A EHHFKDP S X TVADTHAUNAD» S ETWVS
Ca, HCOs # A% &, Th b OIEEIE Ca, 50~55mg/l, HCO; % 21mg/l Tdh 5,

B 2 4E > TV 2 REROLSFERAR & N2 1E - T B RKD (6 52 81 ik & THEVH S
3. HAIIOEKTIZ HCOs #5 Ca it T, &TH Dk, HCOs it 2lmg/l TH 5
»5 7mg/l ® Ca UL HCOy OfFFE LCltehvn, HEHbHD 40mg/l { 50D Ca idflid
B4 A v 2EFRUEThER SV, O ERRNT A0 I IIZME), WAL
BIE % ORJIKDOFRCHEREEDS & TEEWKITOWTE A A 241 A O42HELUTRU
Thro MHHEINEMBINTREA A ORILEI AL OEHDB LDV H>TWVE,  TlA
NITIR T OBMEDIR DS > TV, B4 F VIEICRE LT WA, HAIITO Cl g
D& T HEVKIRAKEE L BESD» > TV, Ca QT3 H 2 W IEHERD b Lhan,

Table 9 Equilibrium concentration of total cations and total anions in land waters

of the Nakara, Urauchi and Nakama river

The Nakara river
Sample No. Na + Ca +~ Mg Cl + SO4 -+ HCOs

8 0.0018 0.0020
9 0.0018 0.0018
10 L 0.0023 0.0024

The Urauchi river

Sample No. Na -+ Ca + Mg Cl + SO4 + HCOs

8 0.0030 0.0006 ‘
9 ) C0.0032 0.0006 |

The Nakama river

Sample No. Na + Ca + Mg Cl + SO4 + HCOs

11 0.0010 0.0012
12 0.0010 0.0012
13 | o000 0.0010 |

3—4) PRI (E8)

Cl »* 0.26g/1 £ T12& Ca, Mg i3ifikd &4t S, Cl A3 0.028g/1 LI Fic/s % & Ca/Cl
LEDfifiidHEKD 4 ~ 5 fgic s b, Mg/Cl b idiiKics ) 2 ZDHOEDL.5~2{ETH 3,
HCO5/Cl 13Cl%50.028g/1 LI Fic?s 3 & #i/K 12317 5 % OHOED80fF 127 H HCOs D KISy
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DIWFAKUN» S ETVBT EBRLTV S,

3—5) FMJIKITE T 3 EEDENKOEE (K13)

EEBICE T 2 FTEMAIOCFEBEB EDLSIRUTIRE > TV 22 A4 5 ERHIIC R~
51 Na, Mg, SOy, Cl iZxh 6DIFEAELHM HKEE THS VA S, LTI
DILFHERTE S D1z Ca & HCO; TH 5 (K11, K12) , ZOBEWVIBHIKEBEELTEAX
DFINAKZVE > T BERAKDIENIC L 52, ThTHE TN & 2KICE LD THI,

M13TH B & 5 iceh b DHfJI7K%2VE - T 5 BEKIZALEEAR 142 { 5& 5 PatternTfiiE L T
W3,  JRINTIE CapsHCO; It RT & T % { s S hfp B, {FFféﬁJI!(Dﬂ(l* Ca(HO3)
STV h3Carbonateiifi T & { 654 5 Ca(HCOs) 2 PAITY (FEAIL S, 1971) ac;té')
Ca(HCO3): BT L h t WL DHCOBREIE TH 2,  (hEJIOEKDITHMEIDEEKITE
~N Ca, HCO3 $t1i2Z L HA TV A, ThbD=E2MEK Pattern 135 & O HilRD HIRBREID
MNP ILRLTVWBE LR A,
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Fig. 13 HCOs and Ca in land waters of the Nakara, Nakama and Urauch river
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