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Extended Abstract

Introduction

Dehgolan region is located in the northwest of Iran. In geological classification it is a part of the Sanandaj-Sirjan
zone. In this region, several intermediate to acidic volcanic rocks with Upper Miocene-Pliocene age are
outcropped such as Sheida- Akhikamal and Kaniderezh. The volcanic rocks from this region rocks are mainly
andesite, trachy andesite and dacite. White to gray dacitic ash has been thrown around the outcrops have
pozzolanic functon. Main phenocrysts are plagioclase, hornblende and biotite. Clinopyroxene with a very low
frequency is also detectable in phenocrysts. In this research, mineral chemistry is used in order to investigate
kinetic of the crystallization and genesis of rock forming minerals.

Materials and Methods

In this study, after field sampling and preparation of thin sections and petrographic of the samples, in order to
study the chemical composition of the minerals of plagioclase, amphibole, clinopiroxen and biotite minerals in
Dehgolan volcanic rocks, Eleven samples of the freshest rocks were selected for EMPA point analysis and about
80 points of four types of minerals were analyzed.

Results and Discussion

The results of the EPMA analysis of minerals indicate that plagioclases have a composition of andesine to
oligoclase, Most have polysynthetic macles and also zoning is present. Their zoning is mostly normal, with the
calcium content decreasing from core to rim. The amphiboles of the study area are calcic (calcium-rich and
titanium-rich) and mainly of edenitic hornblende and magnesiohornblende types. Clinopyroxene are of augite type
and based on clinopyroxene data, most of the samples in the study area are in the volcanic arcs (VAB) and (WPA).
Biotites are Mg-biotite and are mostly of primary magmatic type and located between phlogopite and annite poles.
The magma oxygen fugacity was high during the magma crystallization. Based on biotite composition, the
Dehgolan volcanic samples belong to calc-alkaline magmatic assemblages of the orogenic environment.
Clinopyroxenes in intermediate-acidic volcanic rocks in Dehgolan region show mainly crystallization at medium
pressures and crystallize on average at 5 to 6 kb at temperatures of about 1000 to 1110 ° C, amphibole crystalized
at 4 to 6 kb and 723 to 861 °C respectively. While the estimated temperature for plagioclase is between 550
to 750 °C and for biotite this is 715°C.

Conclusion

Volcanic rocks north of Dehgolan have a predominantly riodasite and sometimes andesitic composition with Calc-
Alkaline nature, which erupts with large volumes of acid ash. The magma of the Adakitic rocks in northern
Dehgolan was dehydrated during its formation, and only high-temperature, water-free minerals such as pyroxene
and plagioclase were crystallized. In the following or on higher horizons collision with water in the crust iccurs
and the crust is contaminated. The preponderance of xenolite confirms this, Oxygen fugitives are rised and biotite
and amphibole minerals are crystallized. The biotite and clinopyroxenes geochemistry is indicative of the Calc-
Alkaline Magmatic nature of the region, which erupted in the periphery of the active continental margin at the last
phases of neotethys subduction in the northern Sanandaj-Sirjan region during the Mio Pliocene.
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SlolaFle oS (5 shoty el Arsly T (SigiS
Je5i3 | Sen (sladd g 550 50 Vb (gmlannST L
5550 (Ewart, 1979)
i 5l S e o 9550 G smedal
Sl atnly (58T YL wnlSg8 @ a5 o005

(Helmy et al, 2004)

Sy ) KNigds o0

O w5 g3 (ynnd
e Syl (o (ST ALlS g e
CloSle loowiisins Luls glolis ol
ool b el b geiel jsls s oS>
el ol Jpmiel  olend oS
s 208 blanul (on)d jebar 1) 5eS]
W G Jorehol slojsl jo (sord 5L
YN sga 45 5 Fe “ElFe ¥ +Mg < 0.6 a5
VAR B OANE Ly AV e s /FA L

ANderson ) Cocowl g ygu il Gubs g 0il oo
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YYvY Moo Jlos uS ] S Kw G5 conds g 5ok Lyl yl
2 Or
Alkali
Sanidine
©
% Na-Ca
® Dacite
Fe-Mg-Mn [] Trachyte
A\ Dacite-Rhyolite
® Anorthoclase
Calcic ‘
&
Ab V2 \/ v \/ \ An
0 | Albite Oligoclase Andesine Labradorite Bytownite Anorthite
2
e BCa+BNa
1 1
Mg
0.9 | Lew fO2 Ed | Has| Magnesio-
Hbl| Hbl | Hastingsite
0.8 4 \_/\ o *
— = Silicic Edenite F 4
D 07 Intermediat fO2 o Edentte
= ) . @
* 06 W
° e e '.U-') p W Magnesian
‘:; 0.5 - ¢ Highfo2 s ¢ | Hastengsite
L o4 * e = Mga
S ] EUI Ferro- Hsa
'S Silicic 4 Hbl
S 03 * . " Ferro. Edenite
m B
L 0.2 @ Edenite Has o
Hbl | Hastingsite
0.1 4
0 r : : 0 . . i
1 1.25 1.50 1.75 2 8 7.5 7 6.5 6 5.5
Al iv TSi

(Na+K),>0.5,Ti<0.5, Fe>Al"

‘_g..\.u:u...b (u 9 .(Deeret al, 1991) aslao (_ng&;...u ) O9>g0 ‘_gL&a))lSy))b G:LM V\.»S)J (Y JS.M:
bl LSle (50T awlSgd pnd Jloges (& (Leake et al, 1997) ailio slocSiw 10 3930 (sl Jgurial

s=lS FES olend IS G lp
WO- baw Jloges 5l ons aslllas (slo i pus oy
o eolawl (Moromito et al, 1988) En-Fs
dasde (OF) JSE o a5 ebolen oo
Sl adbie lamS g mgidS oS 5 09h o
ALl < [AY G < JAY I MO# g e S0s 5 009

(Anderson and Smith, 1995) s Jsbel <S5

S 9ymplS labi 5IUT 5l Jol> b
plad ailoas 03,9l ¥ Jgaz ;0 dibaie sloKiw
» QU loses o addllas 350 Glo S s
)8 alS = o2 uis =0 (6o S g o 03 g0ve
ol Jfogas ol o (Gl F IS wilazs 5
J=2Na +R* (R®: AI?, 5l asle J 5 Q
Q= Ca* +Mg* +Fe*? 4 Fe®,Cr'3, SC*

Oy M1 Sletagyy

Yy
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Sample | Rocktype | SiO2 | TiO2 | Al203 | Cr203 MgO CaO MnO | FeO | Na20 | Sum
Q-T27 Dacite | ov/vs | -t \lia) e VY04 Ye/f] ¥y OIFY 15N qa/pv
Q-T27 Dacite | OV/YY | -I¥A AR -IVY VYT YAV BAYs - Nird iVias
Q-T27 Dacite | 0¥/-Y | -I¥f VYA -IYY VAIOF Y-IVE SNy 1) -[$) 49/44
Q-T27 Dacite | 0¥/-Y | -I¥Y VXY < VALY YV/-4 SNA f/9f VY VoYY
Q-T27 Dacite | O¥/fY | -/vo VA <IVY VYA YV SNA AL <I¥0 Ve e/8)
Q-T29 Trachyte | OFAY | -/vV -I%Y e VAIFE YA NAYs Y/AA VY Ve /oY
Q-T29 Trachyte | OFYY | /¥4 -Ig- I-Y VA YV/P0 -IVY /% - -IVY VeV
Q-T29 Trachyte | OFVE | /Y -I¥Y e \V/A- YYVE A \AR YA IR
Q-T29 Trachyte | Y | -/¥¥ -10¥ e \V/o- YV “IVY /04 “IYA Ve IPA

Wo
s 2.0
. Dacite
Trachyte
1.5 k. Quad
opside Hedenbergitey T 10 Ca-Na
=
Augite
0.5
/é? Pigonite ) . &\ i
FIinsenstatite\/—\b—\?Ime/ferrs/sﬂl|§ o0
En Fs 0.0 0.5 1.0 1.5 2.0

J

(Moromito et al, 1988) adlaie (sla S s 92lS (gaimails (0 ¢ Al :F IS

ady> 3, p dbhie oSy meds 2]
ryai Giihgp b ke JlaassT sla gl
JNoged 50 diged (wyp (20 JSD) Wgd o
Nisbet and )  TiO-MnO-Na,0O  ,baw
3 Jeol> seosls sl (Pearce, 1977
SSEESS Camdse ol 6l (eSS
S oley o dilate laassT slacKiw
dibie sladiges 251 a5 wms e ol (o
Sl Syde gpels o adllae 59
09 OIS slbKiw 5 (VAB)  slasss]
& (o0 JS5) Wlas S 13 (WPA) axiw

@lme Gl n b Glaassl glagugd 28

SwgST Candgo 9 SloSlo Gw s

Le ) (TiO2) plp ;0 AlOs Sloges 5l oolaul b

slp adgl Sl cuale (Base, 1962
(WD ) col JITSIS adlaie slaSw
Ti plp o CatNa  Jloged 0 (yizen
S S g mendS (Leterrier et al, 1982)
SISITISIS  ovgae o ddlaie slacKi
@ (b o) diloass &8ly (STole) sodgs
s LSlssiSs Cambye pus ohiie
Leterrier et al, ) Ti+ Cr Jlio ;o Ca ,loges

A eolatwl (1982

Oy IS Sleedagy
YYY



Yv¥

0 Jlos T Sl S a5 j5ki Ll

U ooguxe 3. (Deer et al, 1986) .l ,San

3,lge pl 4 axgi b ais S las> Fe*/(Fe*+Mg)

)

Slassl S o opzse slacuiny
Sl 5 CegsSeld lad 5o o (Mo ddlais
OLSer 5 cal (o PUSL) Wlad s )3
TiOx obaw ol SLs jo (Nachit et al, 2005)
J Jol> 4yl slacesse FEO + MnO- MgO
9 a8l suze ol adsl slacuion LoSle jobs

Wlos S pleie pa Sl 1) agl Glaceisn
b X slawsn loged pl wlaly
Sl g 5l TS didlate o ol —Lauly
Seceien <55 (o 7 JS) wlesg 4l
GV polie adsl LLSL

(¥ Jga=)

J.S)b T|02 )|

Skl LI TiO, (liee (35 mly eios 5
KPR

S| diwl5'98 (puoci

AlM+ 2Ti+ Cr olpess Joges 3l eoliwl L
Schweitzer et al, 1979) A+ Na 4 ces
elSs s MEme liais] slacKi

5o

0dguze )3 ladiged g 039 (G| I (6 eie
O N S WO N BN/ VO 1 PEUL
Ko Cgn b BT 5l Jol> gl
Sloads 0,9l ¥ Jgozx jo addllas 8,90 adlais
L (Speer, 1984) ,...| 4 (Forster, 1960) .l
Fe*/(Fe*+Mg) 5 Al &l & ol asg
kb yorw wuil 098 Yoz 4 1) lalss

gm0 050 pundl Cudgiam] g o gSold

4.00
0.080 1
Alkali
0070 basalts
00604 = 3.00
O\G
0.050 -
= e E 2.00 i
0.040 - / Tholeiiticand 6 . Alkali basalt
i cala-alkali P
0.030 A , basalts _—
Tholeiite
0.020 - 1.00
0.010 * Calc-alcalic series
----- L P
0.000 T T T T 1 0.00
0.200  0.400  0.600 0.800  1.000  1.200 0.00 1,00 200 3.00 4.00 500 6.00 7.00 8.00
o,
Ca+Na Al203(wt%)
0.060
0.050
- 0.040
(&)
X 0.030-
-
0.020
0.010
0.000 T T T 1
MnO Naz20 0.600 0.700 0300 0.900 1.000
a

6LQ)L>94) )1 oolaw! l.: wsj;ﬁ)?&ls (5"""“‘“ uuLw‘): adlaioe Qsi“}'&’ u.»..:ﬁyo 9 gLo.ch S u-“-" 0 J&w
.(Nisbet and Pearce, 1977) (& 4 (Leterrier et al, 1982) (o 5 — «(Le Base, 1962) (4!
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Sample Rock type Sio2 Tio2 Al203 Cr203 MgO CaO MnO FeO BaO Na20 K20 F Cl Sum
Q-T27 Dacite | TFIYY YIVE YA /Y VIV e -Ivo VA/VY Nia -10A AIVE NS A A0/AA
Q-T27 Dacite | V- YIvY VEA Y VE - -IvY \V/E- Yo Ve AIVY I8 R /vy
Q-T27 Dacite | V¥ vior VEIVE /Y \ol-8 --Y -IYY VOV -/00 -IAD AldA -1oY A vy
Q-T27 Dacite | VY YIgY \YIAY RN VEi5e QAN RATN AN RAN “IAY Alos Ring g 20/8-
Q-T27 Dacite | Y#/3- ihid VYIVA A \YIVE A vy Va/-¥ <A -j08 A “IVE Y as/¥Y
Q-T24 Trachyte | YV/'Y £/ Y5 ey €Yy ey -IvE VAIYY Yy /¥ ARY “IA¥ N as/eY
Q-T24 Trachyte | YV/# /-0 \YIOA R \YIg- vy ‘Y- VAIYY “IYA -1ra ANF -100 NF af/ay
Q-T24 Trachyte | YV/#Y YIVY AN -0 VVA¥ -IF) -IVE VIV “Ive -IYY VIYE -IF) <Y ay/--
Q-T24 Trachyte | Y#/%¢ YIAY YTV “I-¥ 23 SNo “IY- \VisF R “IYA vios -1f4 <N av/sy
Q-T29 Trachyte | YV'Y Viai \Y/FA “/¥Y YF/2A e A IV <M -17¥ a/sy YIfY e af/vY
Q-T29 Trachyte | Y-VY Vid- VY/FA Ve YY/as A ey Yo BN -¥a aIAd VY- R av/ve
Q-T29 Trachyte | YV/AY YIYA VE e VEIOY -y “IY- VPIVE -jov -1 AR VIYE “/-¥ a5/44
Q-T29 Trachyte | YV/#Y vy VY/AR - V#le ey <Yy VE/E- N sV AIVF Vst e QF/AF
Q-T29 Trachyte | YV YIvY A\ oo VEIYR “1) -IVE WYY -¥a -10A a/-0 V/B0 AN vy
Q-T29 Trachyte | YV/#A ViEY VY/AY -/¥Y YENY e e F/EY AN -0 vy Yiov ey 10/F8
Q-T20 Dacite- | YV/AY ive Vorfy oo VMY |y Sy VEIYY -15V I8V /) YIY e | asia
Rhyolite
Q-T20 Dacite- | YV\Y Y5 Vona R \YIYE R <A \WIvE Ay -IVY AIVA VY - av/ay
Rhyolite
Q-T20 Dacite- | /7 \lizs VI /¥ VA/00 /A e W[eg -IV¥ Nias ARY YIo 0 aglss
Rhyolite
Q-T20 Dacite- | YV/#¥ /08 VOIYD e VOIEY oY ¥ VYA “IAY Nia) a/-0 Y- SN as/fA
Rhyolite
Q-T20 Dacite- | YAI-f YA VOIAY e \O/VY A BN \Y/FE “IAY V- AISY YIVY NERY as/va
Rhyolite
10*TiO2 .
\ Annite Siderophyllite 0.40
e o High Oxygen Fugacity il
Biotite 0.30
o <
H %
0.20
[ . [}
w < z
=
© 033 & o
w hEJ .
“ 0.10
Phogopite o
/ Secondary biotite ,\ . ' * Low Oxygen Fugacity
0.0 . i %
v v v Vi
20 25 3.0 35 4.0 0.00
FeO+MnO MgO Phlogopite " 0.0 01 0.2 03 0.4 05
gop Eastonite ——
+2Ti+Cr
Al(Apfu)

G S g o gidS LSS lasee (o heanST aiiwlSed oss gl (Schweitzer et al, 1979) Jloges (a7 i
5 (Speer, 1984) Jlxs —05,3 sleassT gl 1o biw olord sondib (o Al Slaiss] gl
(@ -Col 0uls adlsl (Deer et al, 1986) ) Kan g 50 lawgy Codgn 5 CausSsld slaosgass oailS o> >
Bl sazme Jobs3 0,bgs adsl slacuisn 5 adsl CuSem b cu> (Nachit et al, 2005) o, Son 5 b lsges

alllas 3590 sloSiw 3 48l slocassn
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s ot SToT lacKin SIS ot g 55ks Lal

pll Glaslxe @ 4z g bl ouls oolarul
ek oSl las gl
Sl 039 ,LelS” £/OY B F/AZ F/T0 L Y/FA
PLER-Re L;BL.’.})‘ sl ,lus u-“-i’L'-" g_gls yeba
O A @l Gopul g by s sl
SbekS 08 B YAV yole pwgads YU pwgan
Cewd & {Q-T24} ¢Sl ,0 Jlade S L
Jgtol gladils S 0 a5 ot 3JUT il
JALOs S5 ao 0 a5 wes oo lis s plol

oley o IR

ol s wbiee Gl @l e 4 S
Olgse I o)y Cute dlalf) jLid s b als
ools b blsyl jo pals cpl oged JYaul
Pl —aidsjee (riwles bl Hlad
51 s (Holland and Blundy, 1994) ¢ s
# e byl slr gty s sl
Sepse et 4y SIS 3T slacKon
Voo B Fee los o g, ol (EMNSt, 2002)
b Y Les 5 (2F-°C olhas L) of 5 sile ax o
S sl 4 azg bojlo 05 JLelS VO
~Jgmial Jols sloo lawgio & Jgam ,0 ool
VYZIFO 5l omyz 9390 oS 0 PS03k
Foge i )8 g &S oo yuexd o8 Sl VAAYY U
YY < IAY o Ol 0Kl (Otten, 1984) -
ol ead syl oS il AYANY G
ok Lo pess gl st plnl Sliwls
5 3yl Sail Golas by, ool b o Jgurdal
Om 0Py 9 ol 5l Jele el sled Lyt

il oo 3,5 il a3 A AIY 5 VYTV

oolizil b LT SlacSiw 535953 craasd
&l 1994) e Jlae
o..\.S)’L..o GsLoan Sy O g Lg-.\.a.sd-b-b
ol 03,5 sslizul uign FEOpm ¢ MgO
10 FEOIMQO s cgamaids opl bl

(Abdel-Rahman,

BN /¥ ).g‘).g u.‘l.i” 6&’&“"/. Lgl.(bwyu
lacaisn 10 9 VIAY oy gl slacasse

Sl VYE T Jlade JIITSIS
4 boye pbSle v an bl Gl 2 s
e aSeisl 5 sl ]y (SieiST oo guse dus
CoeS g 9 Jol> plas e a5 oS
5 ke ool paie a3l ools gla il
4 odxg bl e KuSy L puieed
)l)_e C 0dgdze O umo LQLQ‘S’L.M.M]
4 Gl gl as o Hlis a5 WS e
b JSISIE LSl clbacgers

P STV WS PR

93N JuSid (glood 2,51

AN-AD-Or  baw oses 5 oolinul L
S ML ,sls sles (O'Connor, 1965)
o b Loy s> slacKin o asllas o0
a0 YO+ b 00 axllls 5,90 dilaie &5 bogs e
(A JS5) sl o sl o5 il
Jomdal (2 )Lid-Loo

9 beme oSl A8 sl jolate
waal O Jsaz ;3 a5 ilisee slis jl o Jgmise]
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Yyvy YFr-YYO Olas AYAAQ OL';M@L’; FY a)Lo.;b ‘r""“)Li JL.,, oy J:..ilo slsagy
e o T T T T 1 = I | R B
LY 3 -
_ 15 \ 0\ A .
< ?,\ g al |
Sl Y \ . 3 c o~ .
g \ ] P M e i
= P \\\ g i sy
5 |- | < A
10— =
e W N D N N N R N
. * < i = = - " " 5 10 15 20 25 30 35 40 45
Pl (¥R} FeO (Wt%)
o |- =]
peraluminous (P)
I~ (including S-type)
25—
™ 20 Calc-alkaline (C)
(o] Orogenic suites
N
= +« 8
< 45 wwe .
¢ ’0
10—~ Anorogenic (A)
1 Alkaline suites
AV VAR V4 l'\./ NN NE N N/ { i 1 i i : i ; i
5
ESE) Alz0s 0 5 10 15 20 25

2 gl hulas Slaass] glacSin (SHgSS Casdge 5 aleSle pm e (O 5 o Y S
Sl A sogaze ;o Codge [(Abdel-Rahman, 1994) bewisn conds oS 5 (wlulpy (YU ugee) (DKoo ddlais
oSl Lita b sloagdginl § C oogume ;8 g ol (ligS o bomme GIUT Liie b slons gl S
b sloasdgnil,S Sl Posgame jo Cadsm 5 ano o0 Lt 1y (a8 b aiye (plimss lamme po JSITSIE

el (§3,53 3 2l3msS e 3 aagll oSl L

asJlas S50 L;LQJ}H.MT )LA.AAS A.A...«JL?LA (_g‘)_\ usl.d.a.a uj—w}‘]u.lls G».: )‘ oduuw C.)l.u 0 Ja..\?

Sample Rock Hammarstrom Hollister et Johnson Schmidt, Anderson & AVARAGE
type & Zen, 1986 al, 1987 &Rutherford, 1992 Smith, 1995 (Kbar)
1989

Q-T27 Dacite A A4 NI % f/54 #10Y
Q-T27 Dacite £IY 44 o ldid fIve INAAR
Q.T27 Dacite on o/t Iy [Nid ¥/ fIN?

/A
Q-T24 Trachyte Yo Anld YIA s Yo AAZS
Q-T24 Trachyte Y/ s YN A1AS YIv- YIA-
Q-T24 Trachyte ¥ A7 Yy AAT YIfY YIAY
Q-T24 Trachyte A v Anld ¥/4 Y08 A

YAy

Oy il slemgh
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s ot SToT lacKin SIS ot g 55ks Lal

e id-aiks 90 Jolas

gy 3 eolatl b asddllas 550 sla i LglmJWT Sy mwles ol F g

(Otten, 1984) Jooraal ;o Ti ;e wlwlp ¢ (Holland and Blundy, 1994)

Sample Rock type Ti-C (Amph) Tc (Otten, 1984) (Pl) TO HB2
Q-T27 Dacite “IvYY AYFIY A
Q-T27 Dacite “IYEY AYAIS var/\
Q-T27 Dacite AR AYYIV vsa/s

AYANY YAAITY
Q-T24 Trachyte A VAN YAV
Q-T24 Trachyte shovy VYVA YYFIV
Q-T24 Trachyte ALY YYEIv VoY
Q-T24 Trachyte AR Yeels Yevn
YY-IAY YYSI00

Syge oS gmendS lad odgas 4 azg
5 (Aoki and Shiba, 1973) jloge ;o (o,
5 (50€500, 1997) suwgw (g, 5| Jol> mls
bugsie ol o (Putirka et al, 2003) S, 5
—lhuly o> G ol S g, ends Lid

L85 ka0 50 Lol S P L O ddlaie gal
el Ol a Sudgn o oszee T ke
g &S else ol sals aslis Lo ol
B o 5,05 o w3l Cadgn 40 S9zge Ti e
5 ,Lid Jelge aSh caiiincs dgazme Lo Ol s
Henry and ) cosl g b Codgm Hob (oo
5 2 (Guidotti, 2002; Henry et al, 2005
slply Ghg, S (Henry et al, 2005) 1) San
el sl (Sooluoge s Lulps (o)
L Lok # =) dawsie b o slajlsd 4o
clo Wlos S sl Cudgm Tl colazul
b adlse Slaass] glbow slcugs oS
Cawwd 4y ol )F Bl 4z 0 VIO o0 lawgie

A Jgaz) sl ool

S 9 glS (e LS Loo
A a4 Cd AT Jloges loged 4 a4z L
3 S g9 dS” (Aoki and Shiba, 1973)
P Gl —huly o Sleass] slbSow
|, Lawgio sl ,Lid jo 1ol bues DKo adlaie
5 ey Sl eluly oo o olis
S0€S00, ) gwgw lawg oal &l slaloges
s s g o)l gle (1997
il Sleass] glocKis 5 S msnls
g ol S il a0 VYoo U0 ol @
(S g oA JS0) conlodds s LSO LY
e S eer S a5l S
O Ay Ailoads aBlg Vo -F 9 O-Y HLid oogaome
iy el (sl o5 W5l JskS 0 51 ey
@oleiny by 3 esliiul b 5l jlas 5 Les
L .os awwlxe (Putirka et al, 2003) IS, 5L
Obpe Siw g G (ord @S & a2y
L aS ams e olis males —Las Slosloe
b el (LS ) Sl 0oy ez Ol >
—huly v GlaSis 5o S psdS el
Llagl sk slos eSilee g ,LskeS PIY (gonl
a3 Ve ADA LSO LY pgyhe Lad
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Yra YEFYYO Slmio VAR il OFY 0)les qoal Jho eomme; (23l (slesingy

(Putirkaet al, 2003) _yo5, 3| Jol> prwles - Lid mli Y Jgo

Sample | P (Kbar) at P (Kbar) at Average P | T(C°) atP= | T(C°) atP=| AverageT
T=1423 K T=1473 K (Kbar) 2 Kbar 5 Kbar (C9)
Q-T27 #Iv s £/ VNS VAYY IARIA
Q-T27 oIy v/ #Iv AR ARAA Ve
Q-T27 A #I¥ oY y-avy VY \-a9/f
Q-T27 10 O/A o IREAYAS Va0 \-avyy
Q-T27 #10 /4 Iy RRRYZ VYIY YV
Q-T29 o4 B #10 43V/\ Vool LLVY/2
Average NG %14 I VeAF /) VoAV P 1eAB/A

An

I Trachyte

=078
LS A\ Dacite-Rhyolite
Low Pressure field
0.2 0.4 Ab Or
alv
-10 T T T T T
T ‘c Pressure kb
emperature & <
15
20 4
o _-
. -
20 4 P P *”
. o »”
. -
" ® 25 DL :f I
- = S \’p sl 3 ) ’
o i ”‘—”, ,\459 2 kb ,/ /’ ’, ,/ 'l
N o7 ’ s L ) 0
o e ’ / 2 o . o
- - s 30 + \
S / ’ 7 L )
30 N ’, y %5. ‘I o
ot . ® 716-20
$ % s >.E ‘ 610 Il“."’
.
: 1 1 1 1 ' 1 1 1 35 T

| —
42 40 38 36 34 32 30 28 26 24 e 4 38 3 3

Xpr

6‘)‘.’ aalaio le.ibg_i.l.m 90 Og>g0 )L..M.od.ls LSL”@[S ‘SIJLL'{ sl O 6‘)‘.’ An-Ab-Or ‘51134.....» )|.>34.‘> (A Ji..u
Aoki and Shiba, ) yuSg,meedS jols jLad IS o0, (o «(O'Connor, 1965) )Ll G (s Lid (godg0me
(50e500, 1997) puS g s gialS JLid g Lod yuad (& g 0 (1973

(Henry et al, 2005) cosgn I (5 ymgey guls A Jgo

Sample Rock type Ti(022) Mg/Fe+Mg T(C?)
Q-T27 Dacite VARA! Via vy
Q-T27 Dacite A L Jo¥ sav/r
Q-T24 Trachyte ¥iaks JJoF VYN /O
Q-T29 Trachyte Viaa! Via% vYV/?
Q-T29 Trachyte YTV . joa 28
Q-T20 Dacite-Rhyolite YRy oy Veay
Q-T20 Dacite-Rhyolite AR Via% Yy J¥

AVERAGE = ARJL
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s ot SToT lacKin SIS ot g 55ks Lal

5 Sl pllo ok S0 S A SR
o w8 S5 1, o] Jse il b glacsl>
aS" Cewl wizee (Tsuchiyama, 1985) Ll Sgu
adl> PR Glacun Sod aws 9, 2
S5 85 WS e 0, 3l sloas o
Jele Joleid Lulph sgry sl Loyl
B @5, b aS cslmails ol slowl Lol
s HO 5l e g gl oleSle LM 5l Lol
0 owaihie ¥l lessl 049 4 Ca
g Lo )18 Slge (Ol S5 Dl S
(Smith and Brown, 1985) ws oo cus |, jlad
G S5l Pedl cuisl plie Stals
Ginibre et ) cel 550 s,6b 8,05 L ail>
Sy90 ladiges o wig, ol Jg (@l, 2002
pae aliS LusSae Kuig) el jeiie dslllas
LMl Gl o WSl g ok G SOl 6,080
Kroll et ) cuol O Jl3u Jlad o L WSk
Soop bulpl 0 a5 pl 4 axg L (al, 1993
oS 0ol e b g Los Sl &l pss ¢ Joles
838 g ) Py S5 5 azss M6
axs ole oo (LOOMIS and Welber, 1982)
Oltd 1) dgaze yois a5 la NS D 45 2d )5
Lyls o QT29 QT24 sladiges )0 wad o
olaws Jb o 4 wilas 3 s ol Kooy
S5 o calisie slo, ol jo (slakass SJUT 5 s
ol Y5 5 leSle Llpd (ousr (slp g0l
S5 ooaims plas ad; Lo mahaw ol LS
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