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Mineralogical Characteristics and Formation Processes of Zonal Textures in
Hydrothermal Epidote from the Bobae Sericite Deposit

Chang Oh Choo*
Department of Geology, Kyungpook National University, Daegu, 702-701, Korea

Zoned epidotes formed by the propylitic alteration of the Bobae sericite deposit in western Pusan show complex
compositional zoning patterns, such as multiple growth zoning, oscillatory zoning, patchy zoning and irregular zon-
ing. The complex zoned epidote, in general, shows Al-rich cores and Fe-rich rims. Pistacite component (Ps) in the
epidote ranges from 18.5 to 34.3 mol.%. Remnant textures in multiple growth zoning indicate that the earlier zone
was partially resorbed prior to growth of later one. Multiple growth zoning and oscillatory zoning suggest that
hydrothermal system underwent rapid changes and fluctuations in fluid chemistry, redox condition, or temperature.
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FAg. 1. Backscatiered electron (BSE) image showing epidote
replacing plagioclase (sample E4). Note weak chemical
variation in epidote(E) coexisting with plagioclase(P). Bright
and dark areas correspond to Fe-rich and Al-rich zones,
respectively. Scale is 100 pum

patchy Fult=7F #atgc), B3], ez 2 o}
TAYYH FTRE AE C20-70904 I Jehd
(Fig. 2). 94 2439 UPol= Fedlgo] wo 22
of B-stAl Baxsh, zhalon dztse] wigw
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Fig. 2. BSE images showing various zoning patterns of epidotes from sample C20-70. (a) Complex zoning showing multiple
growth. Note Fe-rich triangular relics. Scale is 10 um. (b) Enlarged image of the right side in Fig. 2a shows fine-scale zoning
less than few microns. Scale is 5 um. (c) Patchy zoning showing discontinuous zonation or irregular relics. Scale is 20 pum.
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FIg. 4. BSE images of multiple growth zoning of epidote.
Chemical analyses were made across the lines from A to B
and on the points numbered. (a) Two eubedral crystals
combined to form a larger one in sample BE 20. Oscillatory
zoning formed in the later stage. Scale is 50 pm. (b) Sample
C20-70. Scale is 100 pm.

Fig. 3. BSE image and compositional X-ray maps of epidotes from sample C20-70. {a) Muliiple growth zoning shows
concomitant several crystals superimposed to form a large single crystal. Triangles and ribbons textures in the inner part
indicate remnants or relics of the Fe-rich rims. (b) Fe distribution. (c) Al distribution. Scale is 100 pum for (a) and 50 pm for

(b) and (¢).
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Fig. 5. Chemical concentration profiles obtained by point
scanned analysis. (a) Sample BE 20 with 30 analysis
points. (b) Sample C20-70 with 45 analysis points.

21 (a)
o
18 @®
@]
]
w
15 - %
@O
%
1.2 -
%o
1 1
40 45 50
21 S
° (b)
S
18 | *
o
D %O
L5 Oi
12 - ®
i i
40 45 5.0
Al(vi)

Fig. 6. Bivariate diagrams of the Fe and Al concentrations
of epidotes from the chemical data. See the text for
illustrations and refer to Fig. 4. (a) Sample BE20. (b)
Sample C20-70.
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A8t (Yardley et al., 1991). ZF3Z|7He] B-A&Ao}
HBEAQ Tk slekrAe) BRI H9dje) A
ke TR EeAIERe) Wab) dle TsEe A
A8, oj7he AealaElo) SNse AR
TR ASFHERE PPANPY Hes Hog, B
3], AFFUTERE E3er) o9 e 2AGA B
AEH, Yol Hi)E T AP o) =AM um
A AkE Ao sl oj2nt = ARAAS
Ao FAdsle Aow 48A sithAllégre o dl,
1981; Steele, 1995). W43k 213lehs o4 -fAA 2
oM GAZARY o] 22 FRAE HHPA
B7F EAsle] g TR 9EAATRo et
ThJamtveit, 1991). Wk, £ xg4jo] o204
AR E e shetrAe] Mahe Feol AWJES] = 34t
ot A% fAle] etz Wil 7)¢lsks Ao
& Holth,

dutzlo g glA oA setrAe) 7atad Wsl
= Ps;g7t Psy Alolollre) AJR9) EA7H (miscibility
gap)oll 71908l= Zlez 2ud w 2lti(Hietanen,
1974; Raith, 1976). Z12ju}, € %49 7L Psol
JEHE o] Bl HA 2 WYo|uME st
2 vERdth mEA ol rRe #EE EANL o
B 2477k AAME Jebd 7HsAdel dleg AAE
gt AT o)L FAAE AYE] dsiMe o
G 29NN E U 5HEHES e o ge

shahR s 2ulM 2] o] Hmelol & Rolh,

5.2, FrivP=e} WA 84

B HERY AFuoN =gdoh ojxgEoe] &
g &3] A% AL B g5 WA Axdo] A
A&l (open system)Y-L XjAISh= Aol AuAIA
HollMe 28478 0] dojuks Adoz A7) A%
HolAu, EA&A 0T fYUHH(Yardley of al., 1991;
London and Manning, 1995; Holten ef al, 2000).
Al 23 2] MELS Al EEEy, A
29 gk doslH, olujegh] AL miksirle &
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Th(Jamtveit, 1991; Jamtveit ef al, 1993). thH-E-2
TR FHe Tl 249 Bl i8-8l
PAHEE 5G4 F4E rulve ez
I Hel gEmrt FHSM HEsE B9l 4%
RAog & 4 Utk HFMoA si3tzAd) e o)
HEo] HA o] FAlFA rArlElR Z}ri
Zrlele st AHEe Ao ek Aole &
Mo FA=Elw G ARAESke] Rlolof 7IQlgi. %
3] AbAiEQto] F7ISIT Fe/Ale] HI7F E71E5s 5
IAMe M Fert EX3) Ao Deer et al, 1986).
FUTEE Kol HHA9 Fe/Ale] EExe] Wil
FAlaE olEe] WHEg whgsle Zolth B«
A 2Ee] 73S, 27)0E Ale] BERI) Ut 4
B247%e) FATAR 1A Feol 5ot S48 H
om, o]Ee] $FHls HHEAHoR HEII). 18
EP} AZH AR Y MM E S SEx W)
& fAg AegE & 5 9l
Choo and Kim(1996)}2 E}/\H}J%Oi BgiAde)] 2]
sfo] Fed*9} Fel*o] golee] HAggs ZAslo] o
& TR <ol zEd| wix == He o2 3
MEE Atet 49, 2 #Age)re) ez ke
e HUAMe] S HAHREE 200°C olEtE 49
uh doh gk, 2 ool dhEshe Aol 7
AZF 14 AZo) 4o e AR &3] ¥
AEo] Je Zoew Bol zzauE WAt FAle
e avA 54 #€& AozZ HevKChoo and

Kim, 2001). &b B @A x93 Zzdalg
HAYe 2xe g 200°c otz FAHsl= AE
Fe]7h opviet

=N Al sistedaAg viast Fajo
mEE, B 2He] =ML Hete] 3atRAdlE 8
T2 H3kg ukA] gigkow o HrlkE 839 2Ajo
=g st s 298k 9.8 840t (Choo,

#aled Eohlje] 7] APEA 9] 248 Ab70An30 A
=2 /P33, TWQ(Berman, 1991)E o| &3l &
Aol F8 AE-2o] Ed](mole fraction)E A2k B 2
B, oAz AEE d2g1e) xcoz_ 001 olstz
o~ A YERITHChoo, 1996). %31, pistacite A%
o] F7lshe Aol mgae ?}@"393'5’? Ko} CO,7Y
TSR, APA e ehulole ARo] ZIlEeE W
o H07F 373 Ack(Choo, 1996). 1elne gl 3
9] COyol BHl= Aol FAIG 913t a=50]c}, whaha]
@M FgEE AN dogae HO0v 5

1996). £ A19}9] mefe] Hegeriera $3E 1
ZA]

FEE Row Btk AFWAN Auk] AN =
Mo] FEEEY LYo T WES e AMIE o] e
g 7hsA Pk
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