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CHEMICAL WEATHERING RATE IN THE YOKOO
AREA, THE ROKKO MOUNTAINS

By Ryuma YosHIOKA, Takashi OKIMURA and Seiji TAkAYA

Synopsis

To estimate chemical weathering rate of granitic rocks, natural waters in a very small
basin in the Rokko mountains have been collected weekly over a six-year period (1980-
1985). The XRD indicates that kaolinite is the main product of plagioclase alteration in
the weathered granitic rocks. The water compositions are plotted in the field of stability
of kaolinite in a phase diagram for the system Na-SiO-Al;O3-H:O. This fits the XRD
evidence that the main product phase is kaolinite, and it indicates that solution/kaolinite
equilibrium may play a role in controlling the water compositions. The amount of kaolinite
produced by CO,-bearing water reacting with granitic rocks is estimated as 35.1 g/m?/year,
and the total amount of weathering rocks is estimated as 55.3 g/m?/year.
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Fig. 2. Changes in discharge, precipitation and concentrations of sodium,

calcium, chlolide, bicarbonate, and sulfate over a six-period
(1980-1985). The discharge was measured weekly at the time of
sample collection. The relationships between solute concentrations
and discharge are highlighted. The concentration of bicarbonate
shows an increasing tendency with time.
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E Mt Fig. 3. X-ray diffraction pattern
of weathered granitic rock
(powder method). Phases
include: Bi, biotite; F,
feldspar; Q, quartz; Kit,
kaolinite; Mt, montmo-
rillonite.
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Predominance diagram for the
system Na-SiOz-Aleg-HzO
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Tardy. The weighted

mean annual solute concentra-
tions of stream water from
the weathered granitic basin
are plotted on the diagram.
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Table 1. Reconstitution of original minerals by back-reaction
of stream water constituents and weathering products

Mass balance ( x 10~ moles/m? . yeae)

Na* | K* |Mgz*| Caz*| SiO; | Cl- |[HCO;~|SO,2~

Stream water 2.01 [ 0.08 0.111.29| 1.03 0.84 | 2.17 | 0.75 | Amount of material pro-
Rain water 0.34|0.04| 0.25005| 0 |0.44| 0 |0.24 |ducedby thebackreaction
Difference 1.67 | 0.04 —0.15 1.24 | 1.03 0.40| 2.17 | 0,51 | of stream water withwea-
Remove Cl-=Na* thered rock

and SO,*-=Ca? 1.27 | 0.04 |—0.15 0.73 | 1.03 O 2.17| 0 (x 10t moles/m? year)

- — 0.04 K-feldspar——
ani——d;l feld ()| 1.27| 0 |-0.150.73 | 0.95 0 2.13| 0 P Raolinite
aol—Plagio @] o 0 |-0.150.02 |—1.59 0 |=0.56| 0 |} og plagioclase
Residual 0 0 |-0.150.02 |—1.59 0 |-0.56| 0 1.34 Kaolinite

Reactions

(1) 0.02A1,81,05(OH), +0. 04K+ + 0. 0(4HCO;~+-0. 08SiO5——0. 04K Al8i; O+ 0. 04CO; -+ 0. 06H;0
(2) 1.34ALS8i,05(OH),+1.27Na*+0.71Ca%* + 2.69HCO;—+2. 54810,
J— | . 98Na0_54Cao_3sAl 1.365i2.6408 + 2. 69C02 +4‘. 03H20
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