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SEASONAL VARIATION OF CHEMICAL COMPOSITIONS IN THE
RIVERS FLOWING INTO LAKE BIWA AND ESTIMATE OF THE
AMOUNTS OF CLAY MINERALS PRODUCED BY WEATHERING

PROCESSES THROUGH THE CHEMICAL COMPOSITIONS
OF THE RIVERS

By Ryuma YOSHIOKA, K okichi KaMivaMA, Kenji TOMOZAWA
and Sefsuo OKUDA

Synopsis

Several observations have been carried out from Oct. 1972 to Sept. 1973 in order to study the
seasonal variation of chemical compositions in the eighteen rivers which flow into Lake Biwa and
estimate the amounts of clay minerals produced by weathering processes through the chemical
compositions in natural waters of them.

The results are as follows: The concentration of bicarbonate ions among dissolved chemical
species shows a largest seasonal variation, the total transported amount of dissolved chemical species
is estimated as 120 tons/year-km? and the amounts of kaolinite and montmorillonite produced by
CO;z bearing water reacting with parent rocks are estimated as 20 tons/year-km2 and 1.2 tons/
year-km?, respectively.

It seems that seasonal variation of chemical species in rivers is controlled mainly by discharge
variation.
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Table 1 Chemical compositions of the rivers flowing into Lake Biwa.
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Fig.1 Map of sampling localities of rivers around Lake Biwa.
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Fig. 2 Variation of the chemical composition concentration of the dissolved salts in typical
rivers around Lake Biwa.
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Fig. 3A  Plots of HCOgs~ content against discharge of rivers around Lake Biwa.
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Fig. 3C Same as Fig. 3A.
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Fig. 4 Plots of SiOg transport rate against drainage area of rivers around Lake Biwa.

Table 2 ipShh 5 &5 ICEHEH~OAEENERSOMEBOMEFIFREEOKR & 0 N, EFHM,
HZB) D IFNCL > TRHENTN B, THLENREELEKICKT 2 FRS OB R Nat 48%, K+ 49%,
Mg?+ 47%, Ca2+ 44%,, Cl- 46%, HCO3s~ 46%, SO42~ 46%, SiOz 47% & 155, 1335 3@)IIA5 ¥ 5 Frisimbi
RHERBRO0BICH=D, HEISBHTH -7,

¥ R ATEHRHRA KD O ChI~NEE ST 2 BECERMBRIT 29X10° + /LD, 1km? Hp 5D
BEBII20 L v /ELIE D, COBINKD R -7 BAYY 1km? »o0#@%E105 N VAR X DETE
WEZRL TV S,

FRD L S IKEE SR E LA HBERIAKBEEO0% TH 205, £RBe» SUhl~NMEI NS
HREACERS B BMICHAIEIE T 2 & Nat 2.8X10% + v/4E, K+6.6x10% | v/ /4E, Mg? 85x10% v/
4E, Ca2+6.2x10% b v /4E, Cl-3.3x10¢ t /4, HCOs~ 1.9x105 b v/ /4, SO42- 51104 b+ v /4, SiOa
3.9%x10% bV /4ELTL B,

3.3 MLeipAEROHEES 910

—BICKRKFOLERS ORI () BF - TBiCHRT 205, () Bk - BToichkd 284, () A
REBICERT 25, (iv) K1l - BRICHN¥T 2RADHBRICE > TR S, CCTHIHEYOEERER
BBEVS LR, LD HREBET () OHICLBESORBEERD 2 C LIIINIE STV, (v) OFHHH
542038 EBATHIH OERTE 3, 2T (i), (i) OE»P SHEXRTIRGOEL () 2 oHET 5
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& (i), (i) O/BEIRIBR N SDORSEANZ, Tbb, KBRAKbhD Cl-, SO~ (3 Gi), (i) O SHHAE
NEbDTHE0, TO2OERRKPLOEL L0 &id (), (i) OEL SR INIRSEERS
LS CEIEML 5. 22T C 3kl E B UEHERICL T SO2 13 Ca2t L ZBiILTEhE
NRAKFD» 5251 RIKKTD Nat D35%D 5 B25%13 Ca?t L10%13 K+ L4 + v X#|wT3b0EL,
BBICEBA A VOB E HCOs L ABRMNICHRICE 3 L3 ICHBET 3, COL3IKLTE SN KBOD
Nat, K*, Ca2¥, Mg?* OBIREDBLBXT () O, THbBEA LI SBTHARTHZ, 2hoD
RGO LS 25— BN EER, ERA, #EA AKA AEQSEHETHLEEZ DN,
NSO COs ZALKERIET 2 ERORDLH TS ¢

(1) 2KMgsAlSisO10(0OH)2+14C02+7H30 = AlSiaOs(OH)a-+2K++6Mg2++ 14HCO3~ +4Si0z

(2) 2KAlSi305+2C0s+3Ha0 = AlSizOs5(0OH)g+2K++2HCO3~+4Si0z

(3) 2Nag.5 Cag.5 Al1.5 Siz.s Og+3C02+4.5 H20 = 1.5A138i205(0OH)4+ Na++ Ca2++3HCO5~ +28i0s

(4) Nag.s Cag.5 Aly.s Sia.5 Og+2.6 CO2-+2.58H0

= 1.28Cag.17 Alz.33 Siz.67 O10 (OH)a+ Na*-40.79Ca2++2.6 HCO3~+0.31Si02
(5) CaCO3+COs+Hz0 = Ca2++2HCOg~

6) SiOg +H:0 = H4SiO4
(quartz, (dissolved
amorphous silica) silica)

TRbb, Mg B(DROBEROSRERIGICE - ThHA Y yOERE EECKDic#B I, K ZORK
E@DORDERADHRICE D HA ) v ORI &N, Nat 3 QOROHEABHMBLTHZ ) V54
B aREWRDEYEY aF 4 FBERT BRHCHB SN, Ca2t 3(3), (WORE BO)RD AKADIER
KR EHAS L B, F 7z SiO: RB)RPAND TN TOMERIGRD SHB I N5 Z &b 5.

WTOMOEEREHET 21CTR), WX THREARMELTERINEZAF Y vEevyEYDFA P E
OERE—EICL, LTEOEMERERE, THICRBEDLT 3 EFEOKISMOBIKE %,

3.1 TRO-EHBROEESTEERNTHA Y vEEevyE ) urf rOREIOE LzEE&E 5 & LS
D2BVDOHERZBCR SR, 24 ) vOEEERIELACRIUELREN, EvE)uid rOEER
BATEORE THE LIIBAREON 1/2 L1557, Figs. 5,6 BHEZEORETCHELLBADZhEhOK
FEEERER U2 DDTH Do

AA Y VOERS D OEERIRMN 1L1x104 b v LMo STHRE L, KICEMIIL Z&,
BEFIL, EFml, RENOK 5x10% b VHTRELD, BREBREROXETOENITIRE S £EIN TN 5,

] R.MANO
R.WAKI
- R, MANO B R.KAMO
ARWANI [ ———— ———— R. ADO
qR.KAMO  f— “1R. ISHIDA
R.ADO R. HITODOR!(
—|R. 1sHIDA —— R. CHINAI
R.HITODORI——— - R. OURA
Iatoma: - R. SHIOZ}
= R.SHI0ZU — R.Y0GO
=—4RY0GO fr—— —_—e—— R, ANE
R.ANE R AMANO‘
—{r.AMANO [—— R. SERI
<RSERl [— R. INUKAM}
R, INUKAMI a4
—RUSO p——— R. USO L_
R.ECH! —— R, ECH{
RHINO —— R,HINO L—
R.YASU — R.YASU
s s
5 o s o o ) 20 30 5 By ° ° 5
Kaol. (x10°ton /year) Kaol. { ton/ year-km?) Mont. ( iCPton/year) Mont. { fon/ year-knf)
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