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Chemical Study on river Water and flux of it

in Northern OKINAWA HONTO

Akira TOKUYAMA and Hiroshi SHIMOZI

Summary
What are the natural states in OKINAWA HONTO ? A part of

the authors’ purposes is to get knowledge about them, which may be
achieved by knowing the chemical composition of river water and
considering the origin of dissolved chemical species.

The region where the natural states are preserved best in the

OKINAWA HONTO is the northern side. We collected sixty four
water samples from the rivers scattered around the north region of
NAGO. Samples were collected from 3rd to 6th of May in 1977.
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The following results were obtained.

The total concentration of dissolved chemical species on an
average is 120 to 130 ppm at normal flux.

Sixty per cent of these may be supplied from the land.

The per cent of alkalinity, SiOz, Ca?%{ Mg2*, Kf, SO} and Na*t
which might be supplied from the land are calculated to be 100,
100, 94, 50, 50, 50 and 20 respectively.

The maximum quantity dissolved from the OKINAWA HONTO
were estimated to be less than 3.6 hundred thousound tons per
year.

The chloride ions concentration was reduced with increasing the
distance from the sea.

When rock and soil contact with water, the behavior of dissolved
chemical species was complex. For example, -the relationship
between excess Ca2t+Mg?tand alkalinity was linear but SiO, had
no any relationship with other species.

The river waters which originate in NISHIME DAKE,
TERUKUBI YAMA, YONAHA DAKE and IYU DAKE are ‘the
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softest and the effect of sea water on them is the least in
OKINAWA HONTO. The flux of these rivers is large compared
to the other rivers of OKINAWA HONTO.

1. FAHNE

HHEOBHROHBKEL ZEALKETH) ZOREIZENL YL b NIZEDIWTEI L
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ZHE T L AL ALER o Wi KIC D v T OILFERIFFRIZ VW bh L ERTE L, C. C.
Cameron (1958) & I[3KERMFEN L HFEL TH W Z 0t TILEBEN KOBFEE I DV T L W1,
CaCO3 M #20~50ppm T 5 = & & ik~ 72, #eks (1965) (2RI T AR KE % 515
12RO HIRIZ b 72 - TN AKRRCH T AR ZRE UL 2474 - 72, & DFERIMEALS
DALEBAN AKDACFHRIZ DT L ZOMERAMB Z W TEDL LI IZh» 72, BRRSH (1967)
RO EFBFAD Iz OV TLEGTH 2175 » 72, S (1967) 13KRIRFHAFEHRE %
Tz TIRERNKDKEIZ DV TL REP»LHREL L T3, Bk S (1974) N0
MEL 2 DB TRKEZOWTLEE TORILEZRELIZE LD,

IDE AL O DORENLINTETHIIEEFOML, 2ILFEIFTHENChh -
2N EHFOBLZML T O RBEY LA h - 72 ) FHREED 3 Thh o720 &) BN
HhHb, EELIZIVTES H3IA~6HF T4 BETAENRKI 2 IRE LILEDTN21TH - 72,
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BT HIE AR I NS L ENLEEHMOBREZ 2 Z e CIZERA L, 2612
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3. BRRCeEER

R1IZHoTERER L2, pHOBIEIZIRAKEL L) OB > T LITh - 12728, 2212
BpHOEZ R & oz, 3% 5 KEFTOREHZ DWW TpH NEIZ7.0~7.50/I2H 5 & Bb
s,

3—1 KEH,rSHLHIrBZLE

Kihz A5 L5 AMEANEIZI9~23COMICH 2 Z Ehbh b, BENHEHI DV TKEI S
WEEZRTOH L, THHDREHI L EA TR )M (RTHELILTH  LIZEE2ZIT TE
(B> Twd) NFERELLCFENL TR LTV L DTHIZBRREHEICIZKATE LW
KTHb, SampleNo.6, 12, 19, 23, 42, »°% 5 TANKRAEIZ BT 2 KBRENEEL #RL
T3,
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‘Fig. 1 Sampling points of river Waters
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TFable 1 Chemical composition of river water in northern OKINAWA HONTO

Sample ) Water Atmospheric Conductivity
River Date temperature temperature
No. () (c) (s20/ om)
1977

1 Todoroki no Taki 5,3, 11:30 169
2 Hanegi-o-kawa 15:50 21.0 23.5 180
3 " 16 :10 20.5 23.1 169
4 n 15:20 20.5 24.5 220
5 " 14 : 30 168
6 n 17 : 00 27.6 23.8 182
7 Genka-gawa 5,4, 11:00 20.5 23.9 110
8 " 11:10 152
9 " 9:45 20.5 24.0 180
10 n 10: 05 22.8 25.0 160
11 " 11:25 21.5 27.8 141
12 " 11:50 27.0 31.5 179
13 Henan-gawa 12: 40 22.3 26.5 157
14 " 13:00 21.2 26.0 188
15 Asaka-gawa 13:20 27.0 26.0 250
16 Taiho-gawa 5,5, 16 : 30 24 .8 27.0 220
17 Daikumata-gawa 15:55 23.0 25.6 250
18 Ooganeku-gawa 5,3, 13:40 20.7 25.0 305
19 Ishiho-gawa 16 : 00 31.5 27.0 360
20 Sotohorida-gawa 15: 20 23.6 25.6 189
21 " 14 : 45 21.1 25.5 320
22 Takazato-gawa 16 : 45 20.8 24.6 152
22’ n 16 : 20 22.9 25.3 250
23 Higi-gawa 17 : 40 25.0 24.2 140
24 Okuma-gawa 18 : 05 20.7 24.0 130
25 Yona-gawa 5,4, 9:.30 19.4 22.7 133
25’ " 10: 05 22.0 23.0 142
26 " 10:25 19.1 22.5 182
27 Sunba-gawa 5,5, 18:20 146
28 " 5,4, 11:20 21.1 26.0 187
29 " 11:00 19.6 25.0 137
30 Hare-gawa 13:45 20.1 23.8 120
31 n 14 : 00 20.8 23.8 130
32 Benoki-gawa 14 : 30 19.5 22.8 146
33 Ooganeku-gawa 15: 50 24.0 27.0 245
34 Oku-gawa 17 : 20 21.0 159
35 ” 17 1 15 19.9 22.0 152
36 Ie-gawa 18 : 00 21.0 25.3 240
37 " 18 :10 22.1 25.3 220
38 Soshu-gawa 17 : 00 21.8 26.7 183
39 n 17 : 25 21.5 28.0 240
40 Gachi-gawa 5,5, 10: 40 21.5 26.8 169
41 n 10: 36 21.2 27.0 183
42 " 10: 25 26.0 28.0 174
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Sample . Water Atmospheric Conductivity
River Date temperature Temperature
No. (c) () (ev/ om)
1977
43 Ibu-gawa 5,5, 11 : 05 21.2 26.3 160
44 11:20 21.0 28.0 160
45 Uinu-gawa 11: 45 22.0 27.5 162
46 Kochi-gawa 13:40 24.5 27.0 210
47 Fuku-gawa 14 : 40 23.3 27.0 140
48 n 14 : 45 20.3 27.0 114
49 " 15:00 22.0 27.5 199
50 Aha-gawa 16 . 55 24.1 26.5 149
51 n 17 . 20 23.3 26.5 210
52 Arakawa-gawa 11:20 20.5 28.5 160
53 " 11: 45 23.5 28.5 139
54 Fukuchij-gawa 13 : 30 136
55 Taira-gawa 14 : 50 20.8 26.0 171
56 Kesagi-gawa 5,6, 9:10 25.0 25.4 225
57 Arume-gawa 9:55 23.0 27.0 170
58 Aritsu-gawa 10: 44 26.0 26.0 220
59 Teima-gawa 10: 45 23.0 26.8 210
60 ] 10: 10 22.5 24.0 190
61 Oura-gawa 12 : 55 22.5 26.8 145
62 " 12:10 22.3 26.0 210
Sample | CI™ SO~ Alkalinity  Na®' K* Ca2t Mg?t  SiO,
No. (mg/1)  (mg/1) (m-eq./1)  (mg/1) (mg/1)  (mgN1) (mg/1)  (mg/1]
1 26.6 9.5 0.382 18.6 1.05 4.8 4.0 11.6
2 21.4 11.7 0.650 16.7 1.10 8.2 5.2 11.3
3 22.2 10.6 0.527 16.8 1.00 6.3 4.3 16.0
4 22.7 15.4 1.00 18.0 1.40 12 6.8 18.9
5 20.8 11.1 0.527 15.9 1.05 7.0 3.7 17.7
6 21.6 10.3 0.680 15.7 1.15 9.4 4.4 14.9
7 20.8 4.3 0.120 12.6 0.85 1.1 2.9 8.0
8 23.0 7.4 0.432 15.9 0.90 5.4 3.1 16.1
9 21.1 9.8 0.712 15.9 1.00 9.5 4.0 16.3
10 21.9 7.6 0.503 15.2 0.90 7.2 3.3 13.1
11 20.8 .79 0.389 14.9 0.90 5.2 2.5 15.1
12 21.1 8.4 0.592 16.7 1.15 8.9 3.2 12.5
13 21.6 6.4 0.453 16.8 1.05 5.2 3.0 18.7
14 26.6 7.1 0.525 19.3 1.40 6.3 3.5 21.5
15 32.3 9.0 1.05 19.0 1.60 19 3.9 12.6
16 23.8 7.6 1.12 17.3 1.20 17 3.9 17.8
17 24.6 6.4 1.34 16.3 1.00 22 4.4 17.6
18 42.9 12.6 1.11 25.1 1.65 20 5.5 16.7
19 42.2 20.4 1.86 22.9 2.45 31 10 16.3
20 23.0 6.4 0.666 16.1 0.85 8.6 4.0 17.4
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Sample Cl™ S0%~ Alkalinity Nat Kt Ca?t Mg2+  SiO:
No. (mg 1) ( mg/1) (m-eq./1) (mg/1) (mg/1)  (mg/1)  (mg/1)  (mg/1)
21 41.9 12.6 1.52 22.7 0.40 17 13 20.0
22 20.3 9.0 0.489 14.9 0.80 6.5 3.4 18.5
22 29.1 10.0 1.36 1.00 23 5.0 14.7
23 19.5 6.4 0.432 13.6 0.80 5.6 2.8 16.0
24 19.2 7.4 0.354 13.6 0.45 4.6 2.9 16.5
25 17.8 6.1 0.451 13.4 1.00 6.2 2.4 19.3
25' 26.3 7.1 0.266 1.20 2.8 2.9 21.2
26 27.7 7.9 0.576 19.0 1.20 7.0 3.9 21.7
27 21.6 8.1 0.416 16.4 1.10 4.8 2.6 22.4
28 18.4 6.6 0.954 15.5 1.30 15 2.5 25.8
29 21.1 5.3 0.372 15.6 1.50 4.2 2.2 25.7
30 19.2 5.9 0.304 14.3 1.00 3.0 2.0 20.3
31 21.4 4.3 0.32 15.2 0.90 2.8 2.6 18.6
32 22.7 4.9 0.417 16.9 1.30 5.0 2.4 28.9
33 34.6 12 0.846 23,1 1.70 13 4.8 17.6
34 22.5 7.7 0.461 16.3 0.75 5.6 3.7 11.7
35 26.0 6.1 0.288 17.2 0.75 2.8 3.7 13.6
36 40.8 8.5 0.710 24.5 1.45 9.5 5.3 13.3
37 32.9 6.6 0.694 21.5 1.45 8.8 4.7 16.2
38 28.5 6.4 0.541 19.0 1.20 6.5 4.3 16.2
39 42.6 7.9 0.584 26.9 0.50 5.8 4.8 16.1
40 30.2 6.1 0.272 19.4 0.75 3.5 3.3 11.3
41 28.0 5.3 0.590 18.6 1.20 6.5 4.7 15.5
42 32.7 5.1 0.352 20.0 1.05 3.4 4.2 11.8
43 29.6 4.3 0.324 17.9 1.05 4.1 3.3 13.4
44 26.6 4.9 0.376 17.5 1.10 4.4 3.5 12.7
45 25.5 3.5 0.495 16.7 0.85 5.5 4.0 13.8
46 38.0 5.3 0.509 23.4 1.35 5.7 4.5 16.3
47 22.2 4.0 0.392 16.3 1.05 4.4 2.3 18.0
48 20.0 3.0 0.215 14.7 1.00 1.8 1.7 20.5
49 21.7 4.9 0.936 15.6 0.75 15 2.9 16.4
50 20.8 5.1 0.507 15.8 1.50 6.3 2.4 25.5
51 37.3 6.1 0.533 23.0 1.30 7.3 4.0 18.1
52 21.7 4.6 0.632 15.7 1.40 9.2 2.0 24.3
53 19.5 4.3 0.429 14.6 0.85 5.1 2.5 19.3
54 20.8 5.3 0.368 13.5 1.40 5.8 2.1 11.3
55 25.5 8.2 0.548 18.6 1.30 6.5 3.7 24.5
56 31.0 6.4 0.773 20.2 4.55 14 3.5 17.5
57 24.4 7.9 0.513 16.8 1.00 6.6 3.6 15.1
58 26.3 9.2 0.956 19.6 1.65 14 3.7 21.3
59 35.9 7.4 0.543 24.9 2.55 5.0 3.7 29.0
60 27 .4 5.8 0.763 19.8 1.45 10 3.3 29 0
61 20.6 7.4 0.441 14.6 1.30 5.5 3.2 15.0
62 28.0 11.4 0.757 19.4 1.30 9.9 5.4 16.3
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3 12 conductivity & C17 iBE & DR 2R L 72,
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INLDRD L EEFIFENFEREZESHICMS Z L TECIT, Nat, Kf, Ca?t, Mg?t
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Fig. 3 Plots of conductivity against Cl~ concentration

W IRAEERAEN KD F A <, KF, Cat, Tion ) EIZ 2w T ALERAN AN HH -,
iz~ FaEED SEBIESY E 2 5, Cl, Nat3dZEiEs /& < 2ELUAICH S, Mg?t,
K*t, S02-, SiO; NZBEHEIE 3ELRICH ) Tiuh ) Eld 44, Ca?H3Rki EBIEAKE < 815
LEHT 5, Ca2H i OIS BWTIZ IS DLFEENOR TRELB ENHLVWITHER L VW)
ZEIih B, AR DL I LEBESGEL BN ) h, FHUITNLILEBORERNEZIZH
2% L ThBEAOTMINNKIZFNLBIENHEL FOBREZT T E2ILLEENTHL ), &

BR KA NGB O WEASKE VDN SI VL DIBEICL LN/ EE S,
AT HILFEEOLEIRIT IR BROKREICB TS EEE LD,
CaZtOEEEA K E W ABALFFEN ) E 2 B L Clm I3 & Tilikd & & TEIUSHEL - THIDK
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Fig. 5 Plots of Ca2* concentration against Cl~ concentration
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Fig. 7 Plots of Kt concentration against Cl~ concentration
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Fig. 9 Plots of SiOy concentration against alkalinity
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