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Pressure-temperature Conditions and Pressure-temperature Paths of the Ryoke

Metamorphic Rocks Based on Relative Geothermobarometry and Gibbs Method

Takeshi IKEDA Y

Abstract

O O Thermodynamic consideration of equilibria among garnet, biotite, plagioclase, and quartz

enables us to estimate pressure-temperature conditions of pelitic and siliceous rocks occurring

in a wide range of metamorphic grades, as a difference from the condition of a reference

sample. Application of this technique to the Ryoke metamorphic rocks in the Yanai district

provides the thermobaric structure of the area in more detail than was available before.

0 0O The Gibbs method applied to a low-grade siliceous rock of the area yields a decompre-

ssional pressure-temperature path. The validity of the result is still ambiguous and should be

evaluated petrographically in terms of constancy of mineral assemblage during garnet growth.

Key words[ relative geothermobarometer, Gibbs method, pressure-temperature conditions,

pressure-temperature paths, Ryoke metamorphic rocks
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Fig. 10 Two sets of isopleths of reactiori] 10based
on different activity models for case 1J alJ
and case 20 b0 after Ikedad 2004all
Isopleths are drawn using Eq.0 70 and
treating the P-T condition of a reference
sample as 7450 0 6.05 kbar, shown as a
solid circle.
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Fig. 60 Zoning profile of two grains of garnet in a siliceous rock from the
chlorite-biotite zone.
The left margin of the figure represents the rim of a garnet grain.

000000000000 Ikeda, 19930000 goobobobooooobobbooobobooo
goooboobooobooboboobobooboo gbooboobobobooooooHOOb0O000
gooobooboooboboooboboboooo 0000000000 K.0-Na,O0-CaO-FeO-
OO0O0O0OCOODOOOOIkeda, 1993; Okudaira, MnO-MgO-Al.O:-SiO-H-O 0 900 00000
1996a; Brown, 1998 0000000 OOOO roobooobooboosboboboobobogn
goooooood MgrFeOMnOCall 400 gooobooboboboobobooobooobo
goboobobooobobobooboobooboo gbooboobobbooboboobooobo
fbogoobooooooooboobobooobo OMnObOooOooOobOoboobooboooooo
gooobo3goooboobooobooobooo oooboobo e

gooobbooooobobbooooobboaon oooboooO calrFeOMNUOODOOOOODOO
goo3gbooboooooooboboboooo gbobobooobooboobobi10b0bobo
gooboooboobooboboobobooo gbosgooboobuobooooboooboobonbo
gbobobooobooi1boooboan gobobooooobo-obobbooobbono

gobo-0ooooooobboooooboobo 0s*0OvV 0000000 U00ODODDOOOO0
gooboboooooooooboobooboobooo gbobmooryrooboboboboogonoo
goboboobooboboobooboboboboooo gbooboobobbooboboobobobo

I —



O O O OO O 0O O o o o o o o o o o o

EXO  PX WX XX e . .
fa 485 H#4-4 0 0 0 O O O O O O O O o0 TOO 0 I "AOPA O%'S 0%S [T
9.0 Se0e@ 9Se00a
X EPX P MX O UMK X . ,
g8 = &= 45-40 0 0 0O 0 O O O O O O 0 0 TITODO0O I WACUNA OPYS US [T
S5e0@ 9.0 9S00 @
Mp || =X e@xe *=xe*xe  *Xe@ A -
. G482 g4 £5 o o o o 0o 0 O O O O O O O O TOT WACMA O°S O%s [T
mrip|| 2e0@ 9Se0a 9.0
0 0 0 o 0 0 0O O O O O O T TOO O TOT O 0 0
rp 0 0 0 o 0 0 0O O O O O O O T TOO O TOT 0 0
rp 0 0 0 0O 0 0O O O O € €00 O O O 0O SsOSs o 0 0
rp 0 0 0 o 0 0O O O O O € €00 0O O O 0 SsOS 0 0
0 0 0 gt e0tT00 O O O €00 O T O O O v o0 0 0
3 np 0 0 0 ¢ €otTto0ee 0O O O O O O TODO O O T O 0 0
0 0 0 ¢ €00z O € 0O O O O O O TOO O O 0 0
rp 0 0 0 T 0 0 O O O O O O O O O O 0 0 O WA 0 nS
rp 0 0 0 o T 0 0O O O O O O O O O O 0 0 O 2\ 0 208
rp 0 0 0 o o T 0O O O O O O O O O O 0 0 O w0 S
0 0 0 o o0 o T O O O O O O O O O 0 0 O s\ O mS
0 0 0 0 0 0 0O ™™ ®» o0 0 O 0O O O 0 O 0 O W\ O S
0 0 0 0 0 0 0 O O WX @EX wx 0o 0 0o 0 0 0 O w0 wS
0 0 0 0 0 0O 0O O O O 0O 0 WX ¥ WXO0 0 0 O w0 wS
dp 0 0 0 0 0 0 O 0O O 0O 0 0 0 0 0 BX #MX .BX BX wWAD weS
1p

‘PINI-O°H pue zarenb ‘ase|ooibed ‘a11A0osnw edsplay-> ‘81110[y2 ‘911301q ‘1auJeb ‘afejquiasse syl ul suolrenbs 1usINIIISU0D T 9|qel

oooooooooooooHOOOOODOOOO0DOOOO0OoDOooOOoDOooOoOoOooDOOoOoOooOoOOoOr O

I —




goo3b0booboboboobob 4000000

gooooooooboobooospooooooobgo

gooosboobooooooobobooboooboo
goboooooooOsOvidobooooooo

Oo0iooooooooooooooooodm™

gbooboobooobooboobobobooboo
goooboooooboobobooboboooo

0ooooooooooooD1o0o0o0oodTg

dPO30 0000000000 OO0ODOOODO
goooooobooilgbobobobo oo
gooobooboobobooboboobobooboo

0000000000000 000DOon S oved

sivi 0 Holland and Powelld 199000 0 0O O
goooboooobooob 20000000
gooooooooobobobobboooooooa
gooooooooooobooobooboooooa
gobooooooooooboboooood
oo

o3o0ooooon
gooooooooooooooboooood

gooOoooO700000000D0O Ganguly et

ald199600 00000000 0O0DOOO0ODOO
gobooboboooboboboooboobooboo
gbooboooooo™mbebobOoboOobOO
gooo0oOo 1000000000 2KbarOOO
gboobooboooobooob
goooboboboboooboooo-0oboooo
gooobooooobooboboooboboooo
gogboooo-0ooooooooobboo
goooboboooboboobooboobooboo
goobooooogooobobooooogoo
O lkeda, 1998a1 000 OO0

gbobobooooooobooboobo
goooooooooo HO0O0 0o

gooooboooobooo-oooooboooo
gooooboOoOoOoOooOooOdp/dTOOOd
goboooobobooobobooooobooboo
gooobooobooobooboboooboboooo
000000 Ikeda, 1998bMI 0000000

T T T
o grain 1
[ grain 2
251 w grain 3
+ grain 4
e grain 5
§ 201
=4
~ -
=
=]
[72]
@
L Lsr
[aW)
1.01
T T T
480 490

Temperature (C)

O v7vwooooooooooOoooobooo
000000000000 4920 00.51kbar0 00
l020000000e6000000305000
ooooooooo
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Gibbs method.

The rim was equilibrated with matrix minerals at

4920, 0.51 kbar. Zoning profiles of grains 1 and

2 are shown in Fig. 6. Grains 3 to 5 occur in the

same sample as grains 1 and 2.
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