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Wt X R E (Lui-3). WRMEARAEZRAERARHER, HFARTRERZ
RHEA BA KK Si0,, TiO,, CaO FFE# ALO;, MgO, K0 & &; Hal& R AT Y
BMBAMEL, FEARETWAR, EEAER EEMMR THMBE X REMG
RMBZRE., HEALESTARET Y EERILE 1,

®1 MERMERNLCESFRET T HER

Table1 Chemical analysis and CIPW norm of starting materials

46y Hong-1 . Lui-3 CIPW Hong-1 Lui-3
Si0, 44.49 48.17 Q 0 12.11
TiO, 1.38 2.50 Or 9.57 1.30
ALO, 19.49 16.10 Ab 9.98 19.46
Fe,0, 1.99 9.44 An 33.63 32.96
FeO 8.53 6.20 Ne 9.67 0
MnO 0.15 0.21 Di 8.58 13.43
Ca0 8.91 10.26 Wo 0 0.29
MgO 8.92 © 250 ol ' 21.83 0
Na,0 3.29 2.30 Mt 2.89 13.42
K,0 1.62 0.22 i 2.62 4.75
H,0 1.34 1.81 Hem 0 018
Bit 100.11 99.71 Bit 98.77 97.9

E: B ER BB EF TN (Analyzed by Institute of Geochemistry, Chinese

Academy of Sciences).
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Table 2 Run condition of potasium basalt and characteristics of products

£ B B E  J51(GPa) " EET) L B Y

902 “30 885 Cpx,Ga,Phl,Z>0 & Mt
903 3.0 1270 Gl
904 3.0 1068 Cpx,Ga,Phl/ & Mt
905 3.0 1207 G1,Cpx, 2 & Mt
906 : 3.0 1187 G1.Cpx,0 & Mt
907 3.0 1146 Cpx,Gl,Ga 20 & Mt

908 3.0 1107 Cpx,Ga,Phl, 2 & Mt
909 3.0 1068 Cpx,Ga,Phl, /D& Mt
911 2.75 983 Cpx,Ga,Am, > & Mt
912 3.5 1130 Cpx,Ga,Phl, 2> & Mt
913 3.5 1253 Cpx,G1,Ga, /U & Mt
914 3.5 1170 Cpx,Ga,Phl,/ & Mt
915 2.5 1205 Cpx,Ga,GLA & Mt
916 2.5 1184 Cpx,Ga,Am,Phl
917 2.0 » 1217 Cpx,GL,/ & Mt #I#% K Am
918 2.0 1145 Cpx,GLZ & Mt fI% K Am
919 20 1102 Cpx,GLPLZA & Mt FI¥ Kk Am
920 1.5 1053 Cpx,GLAE K Am
921 1.5 1016 Cpx,GLA B X Am
922 1.5 945 Cpx.PLGLO X Am
923 1.5 844 Cpx,Am,PI
924 1.5 910 Cpx,Am,Pl
925 1.5 945 Cpx,Am,Pl
926 2.0 1068 Cpx,PLAm
927 2.0 1145 Cpx,GLPLA X Am
928. 2.0 1106 Cpx,GLPLA B K Am
929 2.5 1125 Cpx,G1,Ga,Phl, > # Mt
1096 2.5 1048 Cpx.Ga.,Phl, > & Mt

1097 2.5 1011 Cpx,Ga,Phl, & Mt

1098 2.0 923 Cpx,PLAm

"1099 1.0 803 Cpx,PLAm

1100 1.25 832 Cpx.PLLAm

‘1101 1.75 906 Cpx,PLAm

1102 2.5 886 Cpx,PLAm

1103 1.5 779 Cpx,PlL,LAm

1104 Y 934 Cpx,PlL,Am

¥ Gl SR 85 (glass) ; Cpx: BBAHHEF (clinopyroxene) ; Ga: F 487 (garnet) ; Phl: & 2 & (phlogopite) ; Am: i
A7 (amphibole) ; Pl: #H A (plagioclase) ; Mt: BEEK D™ (magnetite) .
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Table 3 Run conditibn of eclogite and characteristics of products

X B 2 | [E H(GPa) ") % R < W
T 1006 20 1205 Gi '
1007 175 1236 Gl
1008 : 2.25 1215 GLCpx
1009 2.5 1165 Cpx,Ga
1010 2.75 1200 Cpx,Ga,Am
1012 3.25 1278 Cpx,Ga,Am
1013 3.5 1274 ‘Cpx,‘Ga,Am
1014 1.5 1219 -1 Gl
1015 3.0 1270 Cpx,GL,.Ga
1016 L5 1079 Cpx,PLGLBARAK Ga fi¥E X Am
1017 : 1.5 1042 Cpx,PLGI,
1018 | 2.5 1173 Cpx.Ga,Gl
1019 2.25 1119 Cpx,PLGI
1020 2.25 ’ 1035 Cpx,Ga,Am
1021 3.0 1240 Cpx,Ga,Gl
1022 1.25 1312 Gl
1023 1.0 681 Cpx,Ga,PLAm
1024 1.0 914 Cpx,PLGI
1025 1.75 984 Cpx,Ga,Am
1026 2.5 1217 Cpx,GLAOBBEH Ga
1027 : 3.5 1300 Cpx,Ga,Gl
1028 1.5 966 Cpx,Am,/P B E Ga
1029 1.75 984 Cpx,Ga,Am
1101 3.0 1270 | Cpx,GL,Ga

i 5 ¥ 5 A3 2 (symbols of minerals are the same as Table 2).
), B BER (R) SR AR; TIfE 2.5GPa W EH K RIEG — (&% 8) FA A, B
AR HARHE (IR) A FAA. BEAHERE 2.0GPa U T EANEMASY ., MRBALE
A, R P ERAHT, lﬁi&#fﬁ?ﬁ?ﬁéﬁ%’ﬁﬁﬁ&%u Y5 LI I R
BEAYARXT LB (AR ) A B, ZRAFERERE BB AB R, —RATRR
B BN (B R B A B, AR BN (< 5%), TR AT E R R K
HAE S0, # K,0. 1§ Na,O H4FIE, SR 38 — ML H BT 2.5GPa Ml LK™=
B, R TEEFTE MM HEARE;, T REREREMRESFENRBEESN
I, HASMERBERK (> 10%), HBEH K Si0, #1 K,0, X # Na,O KIFHE, H1E
LWHERFEDTAA EIM, BIEE SRR EA K Si0, 7 K,0, H%# Na,0
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H--FBEE. R4FIET RSB HIEOR THRE OISR, RERKREATY
WO WAE, A KRR LRERA 7 RRR A, B X AR T M
T A AR ERERT LR K.

F 4 EBEREFRREEEENE R Y P ISR B TR

Table 4 Analysis of electron microprobe for the glasses in the products

of eclogite and potassium basalt
LIS | XBE | Si0, TiO, ALO; FeO MnO CaO MgO Na,0O K,0 8it
1007 | 5490 279  17.59  9.93 0.00 4.56 1.02 1.48 0.08 9235

] 1011 53.61 1.84 17.15 12.75 0.11 472 116 0.52 0.05 91.91
7 1015 56.33 1.65 18.99 9.95 0 3.39 0.64 2.06 0.2 93.21

H 1016 55.96 1.90 19.66 9.73 0 3.83 0.93 2.09 0.11 94.21‘

1018 58.37 1.72 18.92 8.19 0 2.59 0.46 1.52 0.11 91.88

& 907 50.05 1.54 16.80 7.40 0.10 4.69 5.78 4.56 1.99 92.91

o 916 53.07 1.33 18.18 8.69 0.18 4.88 3.19 4.67 1.44 95.63

g | B 926 56.27 0.97 20.43 6.15 0 2.21 1.31 2.66 2.74 92.74

| ® 929 54.93 1.29 17.42 4.56 0 5.36 5.21 2.75 1.80 93.32

E3 907 56.86 0.11 16.46 0.35 0.20 0.21 0 2.47 5.03 81.69

v i 911 61.85 0.52 20.07 2.67 0.06 0.99 0.32 1.23 3.47 91.18

b=y # 904 59.79 0.54 17.37 2.82 0 0.79 0.57 1.25 6.42 89.55
* 913 65.06 0.48 19.95 0.99 0.06 0.49 0 1.40 3.97 924

ﬂ 909 64.17 0.83 19.60 1.38 0 0.76 0.02 1.68 4.24 92.68

- Hy b B R B b BR 4b 2 BT 35 BT 43 7 (Analyzed by Institute of Geochemistry, Chinese

Academy of Sciences).
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EAEMEMEARBRZRIORRYN, BRENT (>1.5-2.0GPa) K4 4 7E F 7K}
BABERL T FREMERH &S, FLRNHRZRENRESERS Lo R T
BHRE TR EMA BT LR A, 1S Ringwood "BTHT ST TAA R RIF R L ik
A, B AR AREMR 50—200C , X 5E A WBTRBR R —BH. 55, Takahashi
Kushiro™ 38 #4752 & MBI & MR ST L0, 25 R BV A A 5 A S MME A I,
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~ Fig.1 Melting phase diagram of eclogite (A)potassic basalt and (B)at high pressures

B2 OB OB RS EREBAER, a 7 b 2 50K HENFAR RS (B Clark

1 Ringwood, 1964'™) , ¢ % F ik & E#14k (3 Ringwood, 1975), d 50 i SRE M L H B, HTFWN
B AR, BB FR BB AR

Open and solid circles represent no melting and melting of rocks respectively. a and b are the
geothermal gradients of ocean and continent (from Clark and Ringwood, 1964'™) respectively, and c is
the solidus of dry system (from Ringwood, 1975'%") and d the solidus of rocks based on our
experionment

AT, 8 A AR FHOKFF A B R B B A S R, R LK R ERE,
AT EBKNFESE, AR ST IRREEES, BREE—-FEAXHET, &KD"
YR BLKIR A BART TR A A R IR BERY, KA BER KBRS A W B AR RE, T
LAKE MR KR BB T4 6 B R IR, bR R 7E 87K B e 8 X 89 8 BE S B I
HATFIKER.
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Fig.2 Diagram showing the influence of amphiboles and phlogopite on the solidus of eclogite (A)

and potassic basalt (B)
BREKRCMOHFRBEREMTFARRNBEHLE, IZOMNON N RARNANE ZEHHEKE, a,b,c.d.e
KENHNE. ABTARAB KRN TERAZGLERN, ARABREE SR ARG E: B & AN BN
a—b B FIRBIAAL N AN, WK ABE NS A MESRANAHBRKREHE, 5 SHEKME (b—c B)iEEK
FFEAL, B K S B AL
The straight lines Dand Drepresent the solidi of wet and dry systems, and curves @and 4: the dehydrous curves
of amphibole and phlogopite respectively. In A, the dehydrous curve of amphibole lies at the left of the wet’ solidus of
the rock, and the melting of the rock is defined by the wet solidus of the rock. In B, the dehydrous curve(a—b) of
amphibole, which defines the melting of the rock, lies at the right of the wet solidus of rock, whereas the dehydrous
curve of phlogopite is for lower than the dry solidus of the rock, so it is the solidus of the rock at higher pressures

FH E#ES R Millhollen 2 se g 4), MiTHARREARNGEE LR L
WIS &M FORRFEE B HKTIRAR T & A0 A. X ERBITE S8 M mRH
B, ARERENLRERSHBEM, NUHE FESBEAES, T A9 5 fH E
HARA ERIFIE. ROTABEER: 1) S KBES LB AR T fIRE —F
AT Y, RANABKREHBE T TERNBEHLRE. HEREESARENL
BfaNA BAKRBE L, ER & FREEE ARKSEGRRM, NTIEARZ THRAE
BE, BREE M AHARERSHERRZ. QAKERZRENIR=Y P, £
2.5GPa Ll FEAEEHMING,2.5GPa Ul LN & 58, XWHIWEARRKEEE
KRR A B MR A W, 7E 2.5GPa WL TN, ARG EA S FEAREH
2880 1B 7K SELEE , BRI 7E AR IR G I RSE X SE R A, AT R0 TR 2R (45 A DN T4 e B K o
HAR) , Foks A A A B BOK B R S F A R M BEMARE. XBORT “HRRERK.
B aliE, A0SR A DI K B R IR BE S T IR R 2 A R ARR U £ IR 45 JBE K il R BRI
HEE M E AL, R 2R, 1E 2.5GPa M FRE S &0 F, £ 5 80 BK IR A BARF
FHRNEMERE. i, &5k fhe A T %5 8 F B LK —84, 3
BAERNEA. U EFRBRTE 3 &,

H BT AE H, THEKEA T RESAREREEMENN LR, BEFLEK
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B AEHE i R FRAE AT 44T
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Fig.3 Comparison of the dehydrous curves of amphibole and phlogopite in the different composi-
tion system
EHHMRAOHOAHRHBEMERE HARNEHBKBE, HEO, OMOSHIR 50%E E/H—50%BME
A, 60% & ZR-40% R E I 50% & = B-50% KR AR & T8 B MR
Curves ®and @are the dehydrous curves of amphibole in pyrolite!”and basalt!’?, and ® , @, ® phlogopite in

systems: 50% phlogopite —50% diopsite' ', 60% phlogopite —~40% corundum!'?and 50% phlogopite —50%

f11]

enstatite' 'respectively

B 3 FRHE OO N R IBEOM TR AKA I ANA KB KL, A%
HLE A RIE B E, BARTE BEAHXKA Si0,, ALO,, CaO FIE K MgO. L4
BZREMANTRES, BARSMARAGERKEE. 456850 EiiE BEa KR
Si0,, AL,O;, CaO fIE M MgO &, X 5P E ML RAENER -, EFihk
®, OMOMAZR BRERS BIE: (1)50%% = H—50%BHEAY; (2)60%4% ZH—-40%R)
£ (3)50% 4 = B-50%BAMEE !, B, HE (1) H(2) B Ca0, Si0, FIE ALO,
Hay MAENSZBAEARENBRKREE . B2 Q)5 () MELEAEK MgO M XE
CaO #4, EB/KIBEHAEFME L, I ENEsERKBEMABRZ EERAERKEHN
BEXMERME, QHATUEL, EGHRE ALO; & Si0, #1 CaO H#HKRPHER
BREE X4/, H CaO &8 /YRR o] DA R Ak ih 28 5918 BE X R 7 B 8L 3R B i
K, H R B T A A A H BKAH TR A GBS . BA LA UUR &
8, B R AT R AR S KA RTRELE 3.0GPa U LENT, REA LEEES
TEEAE .

Ringwood '8 £2 1 b v & 0.1% 897K B 7T DL 38 BUA B A M98 B I 3R A0 d i, A
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177 A 34 088 o AR . AR S IR BIT 5T 9 45 SRAIE BH @ v YK B2 IR A 85 K T AR
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5 R R R R B RSB Y SR, [ Bt A IR RO b R XN A P AR
FEEnNARAGRAET KT Y.
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B4 TR K R PR A 4 W SE 56 T DA AR B AR

(1) BBEEMBRZIREESKEHTHSEERITRERE - HEE AR EH
LAFE. BIRTERMEEEIW B S G, GEUWRE 1.5—2.5GPa fi kK F 3.0GPa [£
F10 HA R B R A7 B3 KT 3 85, 7E 2.5—3.0GPa [E TS B N NIAEE R L,

Q) BEEAESHRZREEMKNERRER BES TG —-FEKTYWANA,
BEBAKBEMRTFRROBEMASZ, AHERMLSBEMAE 30 MER IR EE
2.5GPa A FHILA LS FARIRAEAMNAME o8, “E0 YIS ENRSIRE T AN
ARAHESTREMENOBKRE, &8 NEEET TEBEHERNBKERE, &48E
BIEEAALAMHEERBEN TN EKER, GESKESN FTRME“T HEA,

(3) ANAME = BRI BKEE S5 HBRSMERNBHRAE X, BIBECHRLEYE
B, & & Si0,, ALO;, CaO 15 MgO, ARG BABEKBIKEE; k& HIE
Ca0, SiO, & ALO; H4r, & = B W R A MRA IR KIE . X UBHR4E L b 5 i B4 1R
0L, BRIV DA 482 5 A R 1108 2 4 ) B 204 i R LA T Y b AR Y
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EXPERIMENTAL STUDY OF THE INFLUENCE OF HYDROUS
MINERALS ON THE MELTING BEHAVIOUS OF ROCKS AT
HIGH TEMPERATURES AND PRESSURES

Zheng Haifei
(Department of Geology, Peking University, Beijing) .
Xie Hongsen, Xu Yousheng, Song Maoshuang, Zhang Yueming, Wang Mingzai
and Xu Huigang

(Institute of Geochemistry, Chinese Academy of Sciences, Guiyang)

Abstract

‘The experimental study on the melting of potassic basalt and eclogite with about 2%
water at 800—1 300C and 1.0—3.5 GPa shows that the solidi of both rocks are significantly
lower than those obtained from the previous experiments of the same type of rocks under dry
conditions, and the former which is rich in potassium has a melting point lower than that of
the latter. It is consistent with previous study. The melting temperature of eclogite increases
with pressure, whereas potassic basalt has the similar property only at 1.5—2.5GPa and
> 3.0GPa, and at 2.5—3.0GPa the melting temperature decreases with pressure. This can be
explained as follows: (1)eclogite only has one hydrous mineral amphibole and the dehydous
temperature is lower than the wet solidus of the rock; (2) amphibole and phlogopite exist in
the potassic basalt at lower and higher than 2.5GPa respectively, and the special compositions
of both define that amphibole has a dehydration temperature higher than (or close to) that of
the wet solidus of the rocks, while phlogopite has a dehydration temperature lower that of the
wet solidus; on the other hand the features of the continuous solidus in the experiment of
hydrous eclogite were produced by the fact that the dehydration temperature of its amphibole
lower than or close to the melting temperature' of the hydrous conditions. So the melting tem-
perature lowered at higher pressures. Therefore the composition of the rocks in the
lithosphere and the types of hydrous minerals and their stable P—T conditions are the impor-
tant factors controlling the solidi of rocks. It can quite well explain the partial melting of
rocks and the origin of the low—velocity zone in the deep lithosphere.
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Key words: high—T and high—P, hydrous mineral, melting point of rock, experimental

condition
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