Wk WMo # 0 % # Vol. 9, No. 2
1993454 ACTA PETROLOGICA SINICA May, 1993

& F i8R a4t iR E i

e SN

CRERPRARAZTR B/E  550002)

## ¥ FAERGRETHRENST 17 A8 A0 AR E T TREFN . ERERN.
(1)Bertrand and Mercier{1985) M - BEREITEEMILRESHTORSENBEMT HESY
BRAEREYL. EXABX—BET REPERE.EEH Westeifel , 3% E Massif Central L B #dr Tarat
SHMHEESERNT OLERE 3T CERRALRERT:

' T(C)=1575+288. 64 XIn[1—Ca/{1—Na)Jcn
(B Z 8 Mercier G REITHK 2ERL10CHERRE, T Wood-Banno ¥, Wells JEH9 8
ARBTFEEHEE. F0GRHEET LSRR E T X R o B ER A EF R — T
ROLFTHREEG D ZEAEHAETERERY,

XN  WEaE AEEEHT

1/ B

8 UF S i IR A 1 T O 9T L ke Y A IR TS L RS 45 E (Ave' Lallmant 1980; {87k
SELE 1086 L R EH B A RS H T EH TR (NFEFH S 1990; Witt and Seck 1987)#F A
+ 4 EEHE L. 8N Dawis 7 Boyd (1966) & WIEH £ 8 CaO-MgO-SiO, (¥ CMS®, /&
R b2tk R REDE R M# N EG MIRB I Micibity gap) REENEHZE.FEUK
HREN MR BE T ARG B RIE T S ER MERBREXR TFRARE S ®. —X
HEBFROLTBBREHRAR FERRAR X RN R RINFSEE it 20
REW e T RETRA ERBRAFHREXATHRENE WOXAXQERE
EHEE, HRTE A B F MENE — &L +FREEET, 0 Mercier (1976) 6 R 7 B K
S MHTHERET, B FYERZTRA TR, AFFREANSFRERZHR
TE, NENHELBERA N CMS.CMAS WA RARER TERMMRAKR ANaE &
EEFEARE.EZSREEAEL. ETULER, E5MARXRAEENTHELDHIE

o EW1992% 4 A 21 H¥CH,1992 £ 10 A 20 HEE.

fRMIT, RXA B 283 WIWAE MRl

@ CMS R R CaO-MgO-SIO M K. X PEERPIM CMAS,CFMS il CMASCr {k % 4 3 #4 : Ca0-MgO-Al.O,-
Si0z f & 1Ca0-FeO-MgO-Si0; {6 £ CaO-MgO-ALOs-Si0;-Cr:0y fE £,



168 ¥ H % #H 1993 4

(Alleka 1976;Brey et al. 1990;Mori and Green 1978)%t 17 A~ R B HE4T TR BIPEHT . 3
e AR LA B R T AR B H 4B A 25U TE (Finnertry and Boyd 1984;Car-
swell and Gibb 1987) ., X EMN TN ERE L, ﬂ%}ﬁTﬁﬂﬂ?ﬂQEﬁﬁ@ HEHR W — i i
fed AR W B BE I

2 b

BYTHFEEREEWRET, KEE TRENBRRTETENER. B AXBE
SEFEERREGBERFIERRE, REVFHSHELNRE, TYRIHMHTREFE);
W, CRMIEAEEA FRMBMEZ (M CMS 5 CMAS), SEKZBRAET T ERXRK
EO%MU EMIETE, HOATEFRESRRACRTEERARE B, i TERE&H
PR, TR EREEATRE MARANBEHERBL . XML FA4NE

HREMITERETEE:RERERDEHAESHRRR T OTRTFEB S IHRT RS
BRFESBARIE R F i B —MEE I EHERA AN TR GEZNE . By LR E,
JLERRITEAERNTEEREY. B, WBE LT H AR, By — e R
ATFRAESNEETCARENEFRESRITHENFERETRALTHLRITER
R A% B R L2 A AL . Finnerty and Boyd (1984){ & &R G MMM 2 &
£ (BD2125,Dawson and Smith 1975)f1 & F B 85 (PNH1569, Nixon and Boyd 1973)#91t
ERERZEI PT_xBAL BBERXBEEELW G- 0B AT RLE Kennedy and
Kennedy 1976)WAEE (LB KM AR EH S EHE Y. Carswell and Gibb(1987) 3% Jj ik
B TER, IFANEEAITHURRAESSRE SR HEGYERS. WHZRANA
FWRFRRPEERA-ABREEREN R E FEFR KA RE (Z100CH +0. 25GPa), if
BEMREBHETRESAEENRTGER, N, RNRAT BIH—4 &R (Bertrand and
Mercier 1986;Carswell and Gibb 1987, Bliz HEM#TRMMB KT TR ERBRERMFR R
REAFEROLRYAE, LRI HEEMEBREGXR, RSFEL TR, FEORREKREL
HIEXRRMHEOEFETDE S LANRSUEIHTHERER X R IEE, 8
R T LSS 3 BIRF T X — Ry b 2 46 & (1 CMS fl CMAS) BB E B H
{155 % (Cr,Na, Fe) MBI B & .

BT AR LA B 89, 2418 FORTRAN-77 B2 %l T 17 MEREFHTEEFR
(PTTEST), 3% Macintosh- X g,

3 RHBESRE

AR B A R LT R4 (DENNEE &4 R & T EMT 985, T AT 94
AR TREERRER ORETFWHTEREN AR, X5 RN AR gY
RDOFEBRNAAX. AERSHLYU EFGOIERARNY, T ERE IS I ERE
kEFREAFR MHATRAKENNAEEEXB S BERR T L0 P H G5
EETYMA S, BT XL RINREET Akella(1976),Mori and Green (1978) 4 &



Bk H2y Fr LB B R T ORI o T B B 169

Brey et al. (1990)FI ¥, X =M ERBIH — ISR 1. Brey et al. (10900 R HZ
s TR AR B 1 290 5T B B4R 3, ST Brey B8R AT T12~T17(E DMRM,
B L LA T B AT EE 1 B AR MY

i

®1 RNEES—RRE

Table I The characteristics of the data for testing

H# LTHEE xREH EREH Ed 3o b L

REORAOWME D v HHRED.:

B8 F Balsun Gup,North California
Alleka(1975) 7ifl Kk $EH . Webster North,Californis Fat. |

A¥E  PNH 1600E4

ARA,PNH 1503C

3. IKP(GPa)<d. 0

HO0ST(CI<1300 18 M

Pt &
RBEMEMEE (Norweg. A N. U ocipie 3 o paPar<i, 0

No. 25063 HFWHB 4 Pyrolite ¥ B
:.E 40% Olivine igé‘SPdZS 9507 (0 )< 1400
[=]

Mori & Green

(1978) 0. 5~29 /e

ABRABAWEA Sc-D@FT @RS BB Sen Car-

Brey et al. 1. 0=_P(GPa)<:6.0 0.4~
RREREMES O-OPTRHRES  los iy XBW
(19567 ATERTHREY nE 00T (CHIKI400 282, 5 it

4 HEEH

BRI XMTIHARMBEH ERARFUERN BN FESRFNTRIERE, EH
MTRHEL-ATEARERRARANENE, TR KGR H 2R TEAS,
RREES - EEENGH _BAREHTETRS: Bom, —RE it REHRIE MAS X
BRI K R HE S0, T Sachtleben and Seck (198D RRM, RREK R Al EEHEEHHNE
BRERABE LZRIRAFREAT Cr TRMBM, XX RA— S0k RS UGBTIt
RABCHERAFRAGEN . XEEHERN 17 M RET R ETARNERS, FERT
BUFER : (DK AR E T (0 Wood-Banno 8 \Mercier 3 ; (2)$ FH BB, X BiE
BEVH AR AR B 0 B BOR 0 IR, A AR S 7 ik L M B 2 4b (41 Bertand and Mercier
1985%; (R T B H KB AN ELER, MM GRE T Fe-Mg B ERBEFUE—
WAL AR A ER R R b TRMEE PR E AN RE Al — R 5L Ry
F X BB B3t (1 Fabries #y OI-Sp 3, Sachtleben and Seck # Opx-Sp B R FWEER
o BUHX 17 BRI Y — RIS ER T 2.

EXMX 17 FFRETHR NG RGN EEERNLNEARRE X MBETE—BE
e,

A M Dawis and Boyd (1966) i LI IERBI B A BE T —ESRA NG BB, ¥R
HAGF R T DT R & 00 B K B Wood-Banno 3 B3 Bl A 2 B Wells 3 ]
REMBITHAZRARCMOMELMRE. XUFEET M AE AR, 22T



170 E B ¥ R 1993 42
¥ 2 FIAER R E T —RRE
Table 2 The general characterisitics of the geothermometers tested in this paper
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Fig.1 The correlation between the calculated temperatures ('C )(based on two-pyroxenes geothermometer
of Bertrand and Mercier (1985)) and In[1—Ca/(1—Na)>] of clinopyroxenes
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Fig.4 The comparison between the calculated temperatures and the experimental temperatures
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GEOTHERMOMETERS APPLICABLE
TO THE MANTLE XENOLITHS

Xu Yigang
(Institute of Geochemistry, Academia Sinica, Guiyang, 550002)
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Abstract

We have tested 17 commonly used geothermometers using the available natural system
reequilibration data. Our results show that the two-pyroxenes geothermometer proposed by
Bertrand and Mercier (1985) is the best one update for estimating temperatures of the mantle
peridotite xenoliths. Their method of calibration also has a general significance. Based on
this geothermometer and the mineral chemistry data of the mantle peridotites from Eastern
China, West Eifel, Germany, Massif Central, France and Tariat, Mongolia, we have cali-

brated an empirical Ca-clinopyroxene thermometer;
T(C)=1575.1+288, 64 XIn[1—Ca/{1—Na) e,

where Ca and Na are the atomic numbers per structural formulae (6 oxygens for pyroxenes).
It is, furthermore, indicated that the widely used single-pyroxene geothermometers of
Mercier (1980) could yield an estimation error of +100°C, while Wood and Banno (1973)
and Wells (1977) geothmometers are only applicable within the stricted temperature range.
Finally, we have studied the problems of chemical equilibrium and of the kinematics of sub-

solidus reactions.



