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& ¥ HE (solute) o] 54 & shobsle] o) F3)
ZF3 FTEHEAE T4 4752 1960 o]
F AEAHor AYs|z gl o (Feth, et al,
1961; Johnson, et al., 1966), =} Aelo]A
£ BRS BARES dT8s 713 A
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Zircon 0.10| FeO 0.79
Myrmekite 0.08 CaD 0.43
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(muscovite), o] (zircon)o] -Fxo] g}
(% 1). 3¢l serA 542 Ca0,9 MgO9
stgpo] 3] vz, WAEES KA albited]
Jel 2 EA gtz YeH(EG T, 1984).
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FFHR AR 23(1) 1993

U Al A AHAA HLEoe A
A1 8t 5l et

HELZY FEE Al A AHE3 ¥y XRD
(X-ray diffraction) o]}, A3 Ao A EEFI4L (ori-
entation) A| 71 Al 858 77 AR, ethelgly-
cerol g, 375°C Sy, 550°C ShigBiE 3o
diffractogram-g ZA 3t k. AL&5 X-ray diffra-
ctomer+= Ni-Filter$} Cu target-g& A}-83} Rigaku
(MODEL RAD-3C) [m#7#o] o}

AFAGY 24 54¢ shetalo) dis
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£ AHg3teq ARG e Sl FAEE A7
E FUEF 204 FA32 Je NAARES
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e (K1), 2 (Ca®), 7-(Mn), A (Fe), w}
a5 (Mg*), &Frw(AD), A&5(Si) 59
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(Cl), HHE (SO ) 59 37kA fo] 2ol et
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o} (Goldish, 1933). ¢raF3}7te) F3lEol &
SEM (scanning electron Microscopic) 7ol A
+ albite9} biotiter} F3z7] %y FAA =
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A-44, 1985).

AdFEAY FHEAAY ELEAAAE F
3t7b Fd o] uhek Na, Ca, Sie £3=o] B
*% W o]l zasy ud, Mgy Frhat
T A%e 2t T3 EREY 433 &
HEAE BolEs AL NaOoh(H 5% - 4F
3, 1990). ek Ko} Al F3lFulel Al £
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chloritetr #3139 TREEtE LA, 53
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ZA stz gt} Smectiter &A= A 7ho) Al EF
A% 4249 E volxn Qov, Frude o
FZ3EA F2 &Sz Jdoh. 28y A
REE Fo A illites} HFE ol 94 et
interstratified clay minerale] &2 o) 1jeluic)

R AEFE 248 BEER Fo
Eel & Aol® nolAl ghdh e 4
FAAE FAolt 4950 24BEY o] B
obgol wlsl Ax @A vebve, 12A9 mixed

o -l}'

o n IS i ) vermi- . ) mixed-layer
¥R A 3 r(cm) kaolin | Illite i chlorite [smectite { u] =
culite- 1/8 ! C/S c/v
A-1 10 + + + + - + ? ? colluvium
T A 50 + + + ~ + + ? 9 | saprolite
o B-1 10 + + + + — ? ? ? saprolite
B-2 45 + + + - — + ? ? saprolite
3 C-1 10 + + + — — ? — — saprolite
C-2 50 | + + + - + + — — saprolite
& | DAl 50 + + + + - + ] e 2 | colluvium
%+ D-2 100 + + + + + + - + colluvium
T | p-3| 200 + + + + - + | - ~ | colluvium
+:4z  -cWAE 7:igd o



g3 I, sHE,

Xstsie HEo2sE

FEH B 28(1) 1993
=4 ppm(pH & A )

7 ¥ | pH | Nav|Mg#| AL | si |Cor| K | Ma | Fe |HCO, | O | Soar | TDS*
% + | 519 16 o2 012 0.17] 211 062 0.04 028 | 174 556 -
% 4 4+ | 600 380 Lz o1 3.57 499 057 0.0 0.16 393 25] 018 20.06
A s 4 | 5.64 7.54 145 0.28 6.47 529 0.83 0.17 0.18 6.5 3.93 817 40.82
* 549 Fol & Fol 29 FF

layer clay mineralst chlorite $& #etFel Amwe wg, FAAozE FREAR 2¢
v 24 vehvda gk AERES E4dA F3F8e 49 4FE v Aoz ot

vehd dubdel J23Ee] 242 fevEy AR FAE F% dFelE fFERAA F

AgAde) A A= AEDEY A& 44 9}
FAHgE A o] e} ((Choi, 1975; ¢34, 1989).

3) BIRAAR MR KA

ATFAYGelA AR B oAy, Ass
o) WEERHS ¥ 33} bV o] HellA A
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S50 ZHH KBS Tl FAE A7
st fEol FAE A2 FEo] s T
Fol $AIg /1 7%e Az WREHES T4
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252 gl gon, =z AdFd JdejAxE 7t
T3 AL MRS A B3 se Ao
o] A7E 749 WRKHILE £A vehvie
1 %oz EFE FL kel Al B2 o] 2E0
WEREE AAsz At 53, =2 Ao Pl
A E AFel F2HE Fol 147 F2HE
Fo A HEE AAGZ Yot dEA o Fele
Nedsd we FFFl A8 fFoolAe
Zo] FA4%A APd& ¢ F U+

-
(o]
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4) Kkx{eBey RER Wt Hidkwe ¥
B

F94u g F35olA delvte 24FES A
A9k 3tehut-g gz I)ol FA A ol F
o] ®] o (Smith and Dunne, 1977), ¥+&-3oj &= A
449 PHMHRE FAE AR gAz 9
o} (Bricker and Garrel, 1967). we}A A Q54
o Fol e 4F o] 5L K9 FAEF
T 52 AEFES BOBH BERE S %
REREE o] F2 v Aoz £ F 3% 2
Bz g Ao Fok v FF o2
9 FAE Fostd 9N HEFEY §
AENL NHAoz AT F

Ade F9 o] Li4E A AEFEL J
AE Tgste Y ose #He KEE (stabi-
lity diagram)el] 2]} -4 (Nesbitt and Young,
1984) 7, LB HEEIHBA LR (geochemical
mass balance)oll A frulo] B@}= EA9 ¥
€+ A A o2 A st 9 (Tardy, 1971)0] A
&5z Yo

(1) %% E @ (Stability Diagram)



Kafb#Biy BRE ¢ TEMAEE MR LB Rtk ME WR

B4 Z o029 HEH IIYY RED 2] : kg/3. 62km?
T ® H* Na* Mg+ Al Si K+
Al ® T % 2,58 215.0 50. 0 10.5 65.7 215.0
A 0.05 1412 56.0 4.2 194.3 37.1
=4 = +2.53 +73.8 —6.0 +6.3 —126.6 +177.9
PR 7.89 1,574.3 133.8 109. 1 106. 4 244.1
R 0.07 326.9 87.5 9.8 190. 1 20.7
] % ) +7.82 | +1,247.4 +46.3 +99.2 —63.7 +214.4
z F 3 2.42 1,577.8 163.7 2. 4 183.3 585. 7
| % &2 % 0.43 1,621 4 528.5 15.6 976.9 133.7
% ) +1.99 —43.6 —364.8 +10.8 ~793.6 +452.0
o | T F % 15.71 1,548.5 318.0 54,8 2.5 1,166. 3
N 3.51 7,707.6 4,494.7 600.9 11,625.7 1,918.6
s A | 41220 | —6,159.1 | —4,178.6 —546.1 | —11,599.2 —752.3
A 4 oz l +3.6 | +6218 | +84.2 tr o | +emr
¥ A4 & 3 | +10.4 | —080.8 ] —1,223. 4 ~18.8 | —3,468.6 | 43251
e 5 [ Cat ] Mn [ Fe HCOy~ SO~ & A
Al FF# 262.8 18.2 55.5 — 1,574, 4 2, 469.7
R 280. 6 0.5 5.8 250. 1 464. 4 1,443.3
T | % = ~18.6 +17.7 +49.7 +250.1 | +1,110.0 | +1,026.4
4 | T % % | Losuy 20.9 74.3 — 3,127.5 6,679.7
R 467.9 0.4 3.1 209.9 636. 8 1,962.2
T | % A | +813.8 +20.5 +71.2 F29.0 | 2407 | +4717.5
F % % | 1,332 14.8 113.3 — 3, 860, 4 7,851.0
| % 2 % | 1,796 2.6 1.9 951. 6 3,357.9 9,320. 1
% A | —396.4 +12.2 +101. 4 +951.6 +502.5 | —1,460.1
q | F % | 23650 39.1 851.3 — | 16022 17,987, 4
% 2 % | 13,8632 4.1 920.9 8,917.9 24,943, 2 75,040, 3
¥ | % A |—11,498.2 ~5.0 —69.6 | --8,917.9 | —13,341.0 | —57,052.9
A A4 = AT | 66l | v | — | 0.0 | +4,559.4
24+ A | -2u16 +45.4 | +42.2 | —2,886.9 | 0.0 | +10,372.6
+1FE -0 #E wiEF, ok A4 2AFE SO A5 L Agste 33

sed 5L BAN) ol AeHE
EEE 7 B2 S%zAds FEERe 39
Wgol A vehtE gemeldAe] Wstee Ea

AEFEY YA A oleld JdetA A
2HE Bl AT ARE . g o) e
F4o] el uhet hebtE 54 32 AAo
¥, AQAAAA G A2 EAT 5 9
£ 42 24, 7 ol B Wkl BE 3
=9 oA H3l B& gotg 4 9 th(Weaver,

H—~Jd'¥ﬂ

A9k F, BAIRK el A —R4p=+
XY, SATY stAed FYRAE FA,

Aol A Aoz ZAY ¢ Jv FEE
ZA5 % 7o} (Garrel and Christ, 1965). 1989).



oteyslRgtol Ao &hetd ¥l RA (albite,
K-feldspar), % Ei(biotite muscovite)o &3
Asz gon, ol & FEL MPBHLE Na,0O-
Al,05-Si0,-H;09} KZO—A1203—8102—H20 A 28
9] tH(phase)®bz 54 FE FAo| A4
e}, Na,0-ALOs-SiO-H:0 A 2R oj] 49 ¢+A
Eo] A (KY)/(HY)S (HSi0,)¢ &HEE, K.
0-A1,04-Si0,-H,0 A &8l ofl A & [Na*)/[(H*] <}
(HS0)S EMz 7 $ES 4448 o
% 4 glehY

Na,0-Al,0,-5i0,-H,0%} K,0-Al,0,-Si0,-H,0
Azwl o] ZERES] 4 A AXAAN & 5
A g Ao F O £ F99 3§
A, Astrol A vdehvte AEFES GFS
g Ee R kaolinite o Aol 3Aut, A
4-9] K,0-AlL0;3-Si0,-H,0 A 27 ojl A &= kao-
linite¢} montmriollonited] &g o ¥} 14
#x gt @ At A Fo] A kaolinite
A w7t A debdd, @ AREERE T35
W] ¥<43& (lushing rate)o] Frlhebe &t
o Fo| 71&5 A gl uld kaolinite?] ¢+H =7}
=t

(2) HkEBEY B I# (Geochemical Mass
Balance)

Eokuo] AF3lx 9l MK ERR (silica) 2 A
sggu) g vEe i @A A= AHE
FE9 §3¥& d4F & Ak (Buxon, 1968).
ojeig Wstel Al Y. Tardy(197D€ #ALT3F
of Not 9le ¢#E - ¢ EFSF o) &} F

TIAe For wr"fNM] -8k Faatabat
At a5 v gd FA}E e A A
Seh. 27 AT BAAE hst 2ok
SiO, (fixed)

Al,O,(fixed)

- K;0+Na,0+CaO

(stream)

o]71 A Re=0(allitie)ql 7 ¢+ gibbsites} 2
o g2 u)}A e FEo] A=}, Re=2(mono-
siallitie)ql 7 Lol & T4 Az A3l Eu] Fol
EQ3 g2 Yol 1:1 AEFJE] Fagch

o] -

.

Re=

7

FFER wEP 28(1) 1993

4l Rez=2(bisiallitie)d wl& 2:1 HE4Eo]
FAH 2 Q& nget. Y. Tardyst A A%
Rex o4 44 44F9dA AEFES
JA5HE THE 8¢ oz ¢9Ax
gl v} (Velbel, 1985).

2 dFlde i e & & G S
A Aol A FHEEE FE AT HEKE G
T4, 1992)% 53 Regte A4&¢ As, &
2.0022 el o] X FHdA F4
=2 9+ JEFEL monosiallitizationo)] <3
& Sj5lshe Aol

KIALRE BEEE T8 AERES 454
FAANA FHREE HBL HESHAA
U Ase A2 YAtz YUt BMAORH K
FEY ZddAe £ 24499 F3A4 L2
FAoz2 F82U9 FE4< 8- (flushing rate)
o] Y¥.& 7}-& 3t A -gol montmorillonite(smectite)
9 2:1 AEFEC] AL F dv A4+
74A 2 YA uk, A A e 2= kaoliniter} g
AEFEZ velger. vhebd A EFEEANA
A5 illite, chlorite, smectite,
interstratified clay mineral 5-& 4934 Zuidj
AE 2T e F9 e Aoz A4E
T ot WLERR HEBE FHAAE fA9d
9] A TYRA 7 kaolinitert FAHE 4+ U=
E5A& Rl

vermiculite,

B R L EYER

Z24FEoNA F3ol o KD 4F ¢
7], ¢FHEFTE o] &FL FEFUAAY &
oo Al g g & Ay - EgTY o) Feoz §
A4z &8 Solztut. =§ 334 F31544)
FTHHE LT T 9¥L

. F, A4 T2 AANEAER TEFEHE A
F TFole FIFUA A FTHE
2 & &3 A 98¢ @ w8y 2

.‘C_:. H

FHY HEFEEL UEE THEHE gl
B2 d%E o, Wz HEFEY JHL&
Sutsle ol 29 k& A el (Dorothy,

o

A5A 543 $95



AALEBE BRE S EREE MR (LR Riftkd WY HE

4, AELZY A0 E AT AP A
A3 9l
¥ LR 3 (dry impaction) & zej gk 7} o] &

9 -?Xl‘f‘é( 4)o) 9le] H*, K*, Fe, Mng
F9lE 2F4FFdE ol uel, FFgol
o] ol}ao};i;}. ULO 0]%?_ N21+ Mg2+ Ca2+ Sl
Al, HCO;~ 5o}, o]l E o]2F9 A E5AH L
A<e F3Eue E2EAA dAsA A
o] & A& & + AUk

H+o 23332 Fa93-82 ke 2
#Fz d 4% 5 . BREEE Adsds K
o HHGBRBERLS 2 F99 Ao REEE
(aggradation stage)ol] glow, HEMEEAA %
ikl ol2x EZWU-E dve Aoz #
dE ], 23T dF L EFATNA tEE
K09 ?l%%‘ﬂﬁri FH = g AR Hal
k. 53 FESA REAo Ane oA R
K-feldspare] -3 2 F313d Ao =& K9
22 d A FSel A T3] AgEHA dde A
€+ ¢ 4 vt Fedt Mn 52 F35u 9 iron-
staing P47 Ad" Aeg, oFo] F3&

oA Bty & KMfwe Uz AAHz
A Aoz A4 & 9k

317 re] F3bol e 23-F20] e o]
£ Nat, Si, Alelw], o]l8jq o] &L F&
biotite, albite®] F3lo]l A &xbel Ao w wqlrh
28y Ca**, Mghts A R3] BES HHREL
2 Qs A3 mag bz gth

EAFAY FA40A HYS f9W £=mFs
BEHY F8 FA4L4q KM 5 2 45449
AL 53 AdHz YeE ¢ F At oH G
AL AEANY 9FE nydrids, 49
ge T3 F3Ege KrE o) &3t A=
FEEo] vlad ¢AHdor EAY + e 7t
4% AARE Ao 53 A4 G FE 79

3ol TEtA AP EE EFFT-FoA Kre
FFEAE NF F8% A9 E A2 dE A
o2 Ao, dutd oz ArBFEF illite

9} vermiculiter= K-feldspar, muscoviteof 4] &%l
4, shbd Agez 941 35, Ko Wik
HEl vt WHKES Qoo (Foth, 1984).

8

=3 232 9 mixed layer clay mineral&-&
23444l A v Fe JAE Az dE
hydrobiotite, dioctahedral mica-vermiculite, chlo-
rite-vermiculite Sol4] < - GAEITE
ol &0l whavhel v} W45 7] W Fol (Wi-
lson and Nadeau, 1984), K+2] 22 52 2:1
] 5357} mixed layer clay mineral?] & 4]ol
583 48S & Aoz wddn

o8 2:1 ARAESY FAL A5 o
Ga4 dAE EANAE HEA e v ol
Art e v KRN FEL dA4 Y45z
JdE A EFEL kaoliniter} $-A)3tetE Aol Tl
AA FHFNA AL AEFES E4F FE
st 2 A epte Asskel ol E A4
Fa7] AAAE a5 SRS 543
AAY 71537t $8% 9908 e ofzek
¢ Aoz fdch

KB BHE T8 AEFE 454
AR HEFEY 2479 HAole 2d4A4F

oA FFANE Aoz, 2 Yde 7 FEhT
NS 2 AR BALBIES Holdl s d A
o2 A5z QF(Tardy, 1971). gutA o=
FA FAME FAE o)F2 dE FEY W
d4d 2 Tz, 2¢FEY A TF2Y A
olZ qldl AAME AR & o]AFFo] JA
2 9tk & 2:1 AEJEL F2 ks
ol 2@ o] Mol AHE KWFHE F&
FFRAA F45+= dbd, 9 3] gt
BFHE & £2 3399 4= T4 (micro-
crack) Atool A= oFe]- 2o T3l S¢3 F4&
o] 2.9} Al3tul-g-o 2 Q3 kaolinite Z-2 #Rk{L
ol YA =GE Aol

T ANA FAH FANF) BiRE BE
o] Aol FEY T HEpREAA et
o] 9] &k (diffusion)o] o4 A== Aol of
vz, kB s WHY FEIEHAA R
Aoz vehve BTHEY TlE T3 2
5= Aot oA} (Berner and Holdren,
19776 Q8 ANz ek LA G4 U}
g RAEY 27 FdAE HEZ RAMH
o] 2729 ZZHy(vacuoles) o] FAHH, =



Wil A A=l e B2 BEAA 34 A
E (illite, illite/smectite) ko] 3 & A & o] F 2
9t ez d# R 2 glvh(Eggleton and Buseck,
1980). webAl BHFe] A5ty FA4dA v
ghub kaolinite?] g4 29 ¢io] &l
ol b WMHT /S FHE4E RSt
Aoz ¥ 3vh
£ 7] el A et 33 ] RSt
BAEEd oE AEFEY 45 4T
Meunier and Velde(1979) 9} Velde and Meunier
(19870l Ale 4 FEFHE AZ & HEFES
P& AAsgen], F34 albite, biotites}
Syésol Bk Eahavl el T (fssure)ol A
= kaolinite®] 2 A ¥4 (neoformation)o] 1} &byt
oz et ol gt FHU TS FEHAAEA
u] A] 3} 4 (microenvironment) 41+ ¢ 3 &
o] AP E Fo A= 2:1 AEFE], B9 &
Eol %453 Fol A& kaolinite, #HERY &
WA SASA FA20E AL A
E AR, £ 49 344 = AHA
ol #EAE JIAE A2 gd=d,
kA 9 Fest Mno] figBRBIR-S
Fuol A FECiol TR FIdAE kaO
linite®} ¥l c}ake] Fe-oxide ¥ F<4Al3}E 0]
‘%‘35]1 Je AL Fsz glow, oz
99 A4 AFH2 AdHAd v F
ol £49 AL TF fFEol £A44dEY

= JAAe g o)FHE o) BodeE AL =¥
siets, F9HE EAL 44 AsE 4
2 F3&dol AR gE Aoz vt}

ol¢} & FFu e vl AA F3+57 9 o]
o A AEFE A4S #HAH 8oz 19
Hojok & AL Aty 2 AT AAY o
dA A=A B e AFE AAEY
gololct, AEFES Yol Mii(leaching
period) ¢} % # (drying season)g] ¥ P.W.
Birkelando] &3] = FoAo] F2=Hr7] AF¥
st 2w, Folkoff and Meentemeyer(1987) <4 A
v F9] el o] ¥t 4o AlAHA
ql Hpolo] & JEgE Wz gtz FHFPch F
Zolle 7129 JFuct AAA F9ge A
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Fol 3 ¢ HEFES Ao v & FaTd o
Fg vlA 2 A Aeg ¢ a9l vh(Pavich,
1986).
wtebal Aed 249 AFAA FA 5L K
ALY ARE TAZ S AERFEY J4
SAol A AR E vtel] Sspd, HAE F3H3
o FEeEEe] d2, AU 2YEH fFAHE &
o] 259 2#AFHol deEvz Qe e A
o = kaoliniter} 7}4 ¢gA = JEFJEZ 34
e offeh o] A1l A dow %2 3
B4 T3S 2o, T35 DL EgEdAY
kg vl A FEEe g - g2
Eg5e 9%E A @z . 28y
kaolinitex= A &3 TEEAAM et Ass}
7ol 54 )& (albite, biotite) 3} F3}Eue 7
Aol A F-EHQ FAo] 745 Aoz Halr),
e, £ FECHEF L5 E Role i
oo AFY FAFA A 49 E ulg} 7o)
9 FAF Bl Ve e 9l o]
of $%=E ¥ A& AL T334
=
9

¢

-

Frch 453 gor, oz
e FAE Tl 7l Aoz ¥
.58 459 fEFE 1dE 992 s
Frgell A vhebhve MRS ) EEE A
3}-1— At w2k A S vee A 2387
el e F4e F3et 49 AAL dEE
o Fol F@H AE A& & F Uk
o] A7ell= 993 Zwo]|A kaolinites} gt
Ad AEFER veen, 59 £ FK
RE Tl AN e B (weathering front)2] =13
# vl ¥of illite, vermiculite %9} 2: 1A &35
oA HEA o2 kaoliniteZ I (transforma-
tion)d sHsAol Erh oA Aoz
Aol ¥ oA ¢t A o7 ¥ A S| & smectite
7t £33 % Hel A FEAoz vehtan gle
v, T35 AT &2 EgFdAE 2 424
g7 3 At AR g, &, B¢
37} A A o] 2] SuE Q3 smectite
= A=A} kaolinitez #W3t= Aoz &A=}
I/S interstratified clay mineral 9 4] o]} $-A}
& 3 %E 2] smectite?d] kaolinite2. 9] WS

é 2oox v X,
ILorfo X N of o
ol
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2:1:1 AREHEq chloritel F3l&9] A4
o F4Ee] Egstd Lol A FAas, oG
94 54L st Ao} whet chloritest
Y ER FA4HE AL dAE Aodh ¢
gtet st gst sE et dA gol A T3t Al
P ol weh YA EE chlorited] AL o] v

g (1975) 0l & Hamsla gloh dubd o
2 chloritez v ¢ E<b4 3 FEZ <24 gle
B, F3EWAA Rk FHE AEH=
chloritel= o] #E& =3tz d& 7)utgdo]
v]okstA S5t Aol A velvie Al b,
oot A wet JAEHE ZRkFHEA 9
chloritei= X 3}8t4 Zaio] A 7t F3137 8l
4] vermiculite?} montmorillonite(smectite) 7}
kaoliniteZ ¥ & 5= FAoA FAHAE =
&z 9lct(Folkoff and Meentemeyer, 1987).
upebA] B Foef A FE4 o2 #abE = chlorite
QA 2:1 AEIEo] kaolinitez H &5 = F]
2 %+ sleh

},

4 9] ool Al 3}EtA Q1 F35kot
AA e F HEFd 22 249 BEM R
(mass-balance equation)ol A} =hetdt 4 glr}
(Waylen, 1979).

F3pol g9 FFHE AEH d=FE—F
EE

FA=790 A@ FF+9A + e A
A9

SE=ahdgdl ok gy d+dauAe
9 §3

AA=AAN AZ+LEFN AH

e, oleld Wy e A& oA 3
A7) AAE LBRd A== E
F ZRKEFHIN N AgsE A ol v
shetaf okl WELS ARz Yok 3R
o KBy BES 58 F59 AT =
Al Al 9] RERES M3t 9len], AEE

o] bS] {fLEBERN HHor APt ;{4

ok
o, o

o mo i

f
tio

B B GEtEel MR %

A Btoll AF7F o] F-olx glet.

2+ 478 WEHEZAA = QAN E4E
ol A FARAHE MR = oA =3 A

EFEY 34 94 4 243EE - AAE R o
F3 A EAE Holx o, LBERM ME
oA A F3FE FAE e A
o2 dHelth webd £ dtoAE Age T
39} S EAS /M4 A st Sl ST
Wel o] &g AAsd, @ 7153l A venve
37rotel {LEpy B 4LES (saprolitization rate)S-
FA48 BaA g

FAHA T Juitel A Ao AYPsEE
BACE S o5t 2 AAAE T ALY
?J\D}‘ 4)

Q,=Q;, r/X;r

Q. : 3134 F3}8 (g m*/year)

Qi,r i o] o] utge) A 3}A 07 {4 =

= % (g m*/year)

Xi,r i do]-2o] kel 3=l 9 (g/g)

E 99 EAFAYG FHEAANA A5 up
of datyd, A AHAY FFetlA] FF
5 &= o] && Nat, Si Al F-olt}, v Al
Aol A HEFES JAds Fo da=
AR5 7] ] Fell TEFE-J TAHAAE ALAA
o, SigA REAHogE 2:] AEFEY ¥
Aol A AE-E 7] W ol A9 BetAe F3
Fe FANE 9% Aoz ®ald. ud,

Nati= A Ao] Aol Al AZA W A%s=
o] Ao vtA Al Fo AT & K494 3}
e FabA Falge FAH3E g add
ol AE7 E Aoz noln, AEED T2 g
7he] ZHAdel g 2@ gol Wb =g Nats
Z 33t 3l smectiter} £ oA HE-H o
2 vehvtz A olg FEL d9ddor

EorAsl e, kaolinitez #WHPEHZ & Aoz
Hol AA FAFd 2 24F AR ¢S
RoZ Eoh?

Natg A} &3t F3ge 4% 449, =
ool sdgte] 1dol detxoz F3lHE o
2 9 31.31g/m* A= E Vel =z Ao =
2 ATddAe ZAAQ] ANEgs: FPgHeon



238 4 o wed @A el 2
qeeA Fran Y FHEe 94012 5
& 24 oJd 9, o % AL A
oNAS AA ekl B AT WAook B 2
o]},

5. f% i

st FEH Tl A s A
TAY} Al AeFEEY, EAFAH 54
3 FEEHYA Az T ol&dstdd, A £
vete] e AAT 58Sl A APgH s gl
€ 32 A 354 £48AT £
A9 Ao e 20

dFA9E sae A o3 :?_-‘%_EIT‘:—
EEAFANA G4 Tl A7
% 39% vlwtez FALAG. oA ﬂ’&‘%}xl

[e)

& s2E S BEEAE TARE 2

%01 oS F83de 7;1% ofv gt
FEFHL AE FH HAG THFAA
S5 e % 4F 22 47 AA
Flol = 2ATE BA 7L ek wekA 44 o
FdFE AHEH e KHE A9 & 2459
A7 FrEFe THIFNY ST FL& AHF
# AAA] FAE Az o FAH Y I3}

Zo] AA=E oj2ozgE H+st K+, Fe, Mn
Sol oot H* 23 53 g3 FE9

7brEae] A" Ao doln, Kt g4 9
T3l A FE o] A AR e g
F2 AgsE ol BNA FHz Y€ Aoz
etz Fe, Mn 5& o $30 2E438-59
Pz F3Fulel AAHT & Ao ra
o}, w2 sjukete] F3lE SEtHm e o
£.9 Nat, Si, Al Zolt}, o] &
biotite, albite®] F3}ol] A L= = Aol},

E49 AAAQ MRk KRR

85 A2 & A=FEI4Y #F44 ‘—ET*é
Adud, JA2 F3FHY FEEHE]

2ol A FEHRE Fol 25 23FFol
Bz 9= 71g 7} A Lol = kaoliniter} A =

£k nfe 4
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AEFEZ JA4S7E o8¢ A4 EHE B
ot 22\ kaolinitel= &4 s}E7 09 ¥
S EAtololl A FEHql Aol s Ao
o},

b, T3Ee FEe#ES 2x7t E=A
et s B3 5ol 4% o] 2E0l 9]
wEE 2 Aot o] Al7)e] 3—%_}511‘\: %
Agel E3FH F71 F
Zow, ofed 4L 7] P":H 39t T3
W FEEHES] St J1dd Aol 53
oI5 FEFL 1dE 2= P A, Y
Al vdeve MRS dFEE A}z 3l
ot wetA @A fevely S 3R NA ¢
Ao T3 dFE d5o I e AE
¢ g A o] AVl 49T ZddA
kaoliniter} ¢tA = HEs3E=2 Velygon, 45
9 & FEKBETAAE B (weathering
front)e] A A} v 8o} 2: 1IHEFE g4 14
z} o 2 = kaoliniteZ #22 715 Aol =}

T3l dd fF&Hx EAF olAFEY 3§
Azt Ay o ggol w3 #HL Nats Ahg-3}
od A7/ T et F3ag 4% 2
&, & 799 Aol 1de ez F3)
HE F oF 3L.3lg/m? FEQl Aoz FAs
o},

(B¢ 19924 1249 219)

<

D AA HE& A (1992) 8 F=28 A

2) KEBAA = IE(LBE R R (nonstoichiometric) 1t
HBEES 2ol illiteet montmorillonite, vermi-
culite, mixed layer clayo) #EHEIKS T A4 ¢
F 8leh ol E #EY FEFAHFHL o4 9A3)
Al g EA Fx gdel, #E9 A Ad E A Yo}
A Hrtetr] 7] W o)k, HI9 AT o
Toll 8 A oleld Fulol gz b 2
AT M e KoO-ALCy-8i0,-H,0 A=wll2] 7 9]
£ Aagaard et al.(1983)o) A3 A=A LEEES
Na,0-ALO,-Si0-H,0 A 2le] Al &= Tardy(1981)
7t AN A EE ALt EAdA

3) ol gk Re 32 ALY Fa e AA
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Hydrogeochemical Research on the Characteristic of Chemical
Weathering in a Granitic Catchment

Summary

This research aims to investigate some respects
of chemical weathering processes, especially the
amount of solute leaching, formation of clay
minerals, and the chemical weathering rate of
granite rocks under present climatic conditions.

For this purpose, I investigated geochemical
mass balance in a small catchment and the
mineralogical composition of weathered bedrocks
including clay mineral assemblages at four res-
pective sites along one slope. The geochemical
mass balance for major elements of rock forming
minerals was calculated from precipitation and
streamwater data which are measured every week
for one year.

The study area is a climatically and litholo-
gically homogeneous small catchment (8, 62km?)
in Anyang-shi, Kyounggi-do, Korea. The be-
drock of this area is Anyang Granite which is
composed of coarse-grained, pink-colored miner-
als. Main rock forming minerals are quartz, K-
feldspar, albite, and muscovite. One of the
characteristics of this granite rock is that its
amount of Ca and Mg is much lower than other
granite rock.

Soojin, Park*

The leaching pattern in the weathering profiles
is in close relation to the geochemical mass
balance. Therefore the removal or accumulation
of dissolved materials shows weathering patterns
of granite in the Korean peninsula. Oversupplied
ions into the drainage basin were H*, K+, Fe,
and Mn, whereas Na+t, Mg?,, Ca?t, Si, Al and
HCO,;~ were removed from the basin by the
stream. The consumption of hydrogen ion in the
catchment implies the hydrolysis of minerals.
The surplus of K+ reflects that vegetation is in
the aggravation stage, and the nutrient cycle of
the forest in study area did not reach a stable
state. And it can be also presumed that the
accumulation of K+ in the top soil is related to
the surplus of K+. Oversupplied Fe and Mn were
presumed to accumulate in soil by forming
metallic oxide and hydroxide.

In the opposite, the removal of Nat, Si, Al
resulted from the chemical weathering of albite
and biotite, and the amount of removal of Na+,
Si, Al reflected the weathering rate of the
bedrock. But Ca?* and Mg?* in stream water
were contaminated by the scattered calcareous
structures over the surface. ‘

Kaolinite is a stable clay mineral under the
present environment by the thermodynamical

* M.A., Department of Geography, Seoul National
University



data and
Tardy’s Re value. But this result was quite

analysis of the hydrogeochemical
different from the real assemblage of clay miner-
als in soil and weathered bedrock. This differ-
ence can_be explained by the microenvironment
in the weathering profile and the seasonal
variation of climatic factors.

There are different clay forming environments
in the study area and these differences originate
from the seasonal variation of climate, especially
the flushing rate in the weathering profile. As
it can be known from the results of the analysis
of thermodynamic stability and characteristics of
geochemical mass balance, the climate during
winter and fall, when it is characterized by the
low flushing rate and high solute influx, shows
the environmental characteristics to form 2:1
clay minerals, such as illite, smectite, vermiculite
and mixed layer clay minerals which are formed
by neoformation or transformation from the

primary or secondary minerals.
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During the summer and spring periods, kaoli-
nite is a stable forming mineral. Howecver it
should consider that the other clay minerals can
transformed into kaolinite or other clay mincrals,
because these periods have a high flushing rate
and temperature.

Materials which are directly regulated by
chemical weathering in the weathered bedrock
are Na+, Si, and Al The leaching of Al is,
however, highly restricted and used to form a
clay mineral, and that of Si falls under the same
category. Na' is not taked up by growing veget
ation, and fixed in the weathering profile by
forming secondary minerals, Therefore the budget
of Nat is a good indicator for the chemical
weathering rate in the study area. The amount
of chemical weathering of granitec rocks was
about 31.31g/m?/year based on Na* cstimation.

Key Words: Granite, Chemical wcathering,
Leaching, Clay Mineral, Weathering rate



