b E F 3 Bt M BT BF

Pt

it




= 4 F ;i R
% = ®

TENFEARFLET 4%

1983

Y % % pa



EB¥HR
& = W :
HEBYRARRAE T8
HEFERBHRBZERE
RERE 5EE

w K €« m ¥ B
L=

w ¥ « s ¥ BRI B B
e R et X EBek29%)

FHBELRETHET «- SHFETIELE
FFA&, 787 %1092 /16 ENE: 9%/4 T — 1 FEH: 230,000
19834E 3 BILEE—IR - 19834F 3 BILFHE—REE
%, 1—2,708/f EH 1.50 ¢
HB—153, 15038 - §7889



B *®

EHREFE XA A KERIELE YRR .-

Ei%ﬁﬁﬁ@inﬁmi‘ﬁﬁuiﬁﬁﬁﬁmm~mmm

e FFEMF (1D
®KBRX LEEE 1D

AREBFAERZREHE-ArERE, BRI eererorcsrssrarese

a%&gﬁﬁg%mﬁgggﬁmmmmmmmmmmmmmmmmmm.

VUV Sl A 30 X H 28 S M T NS LA A oee
W%TEM%&EW@&”EE{?FHP—T%#%H%

fgﬁ%{giﬁﬁrﬁ-iﬁt@ﬂﬁﬁn ssscoee eee meeees secsoncee onsceeane

Mﬁ&ﬂa%ﬁﬁEﬁﬁE%&ﬁ%%-"mn

AN
T EHR

BAET P B B SR TR MO 7T Fa bk e

BE (RO miaites ﬁkﬁ&#ﬂ%ﬂi‘tm""
cocsse sessvessecves e ""f?ﬁﬁ%‘(l35)

ARV Hh e E N .-

SIS

I

el 9
S B

i

BRI Ly 45 B FURE P eor ore evsevens sessun essaevas sos sas ses saa avsasasns sasss

<\N\f\/\
L%

—FHH K P eonvonsens

HeAF (22)
4P K& (32)
e F AW 45)

B A (61
L8 gF (75

BEL (90
A &K (96)
E Q07

FEM/ALD
9 E 27

s BR B(142)

so E ik R (151)



PETROLOGICAI] RESEARCH
Number 2

Contents

On the Origin of Basanite magma and the Formation of Pyroxenite
in Wangqing Area, Jilin Provingess::essescescescssescccccescee E Molan et al. (12)
Oxygen and Carbon Isotope Composition and Genesis of Dolomete in
‘the Bayan Obo Iron Deposit, Inner Mongolia sseesssescescecsesceraarsesaes
ceessesssussanseneisssssssensansanssenssnnisnns Wei Juying, Shangguan Zhiguan (21)
K-Ar Ages and some Characters of Strontium, Oxygen Isotopes in
Cenozoic Wudalianchi Basalts, Northeast Chinaseseessse Hu Shiling et ab. (30)
Some Deformation Features of Quartz-Feldsparthic Mylonites seseesesesss
eeeseeeereneeet et cus et cae euas bt es cus svs sus ss ot nnusans svsenensnsesnes Jhong Dalai (42)
Metamorphic Crids and Metamorphism of Rocks in the Masongling
Area, Sichuan Province, China sesessessssessscssnssscssariessenes Fyy Gong—-gin (59)
A Study of Metamorphic Minerals and P-T Conditions of Metamor-
phism of Qianlishan Group in Inner Mongolia, ChinasssessesVan Yuehua (73)
A Study on the Zimugou Formation as an Olistostrome in Henan
Provinge sessesscosecsessessessmsunsncsancanensennesasnnnseesensasses Shi Quanzeng et al. (88)
Genetic Relationship between Quality of Source Rocks and Paleosa-
linity in Basin of Lacustrine Faciessssstesscsscss Qian Kai, Deng Hongwen (95)
A Study on fire-clays in some Areas of Shanxi Province sssessesscesoes
$98 400 ee0 s sttt nencnnssesnttttnssiisnntcacscncensnnsanee Xig Zheng, Zhao Huimin(106)
Rare Earth Element Composition in Minerals from Bayan Obo Area
and their Control Factor eseesecesstscecssssssasssesssses R 47774 Kruyz (116)

Methodical Research
NN

Reliability of Application of Fluid Inclusions in Rock-forming Mine-
rals by Decrepitation as a geothermometerssseceseee Xie Yikhan, L; Binglun(125)
Petrochemical Property and Discrimination of Komatiite. Discussion
N L T N 4T, 1) Mingguo(134)

Microdetermination of Phosphorus in Rocks and Mineralsesssssses V5 Liying(141)

{/6::“\;5}
NN

Melange. Its Definition, Classification and Origin seeseessssessee Xig Zongguo(148)

é\m

A Kind of Cone_pit Structure sessseescseesesseessansssesserseocess H/'ang ngchen(ISZ)



THIBEEEERERR
VET S AL AR e

FRER REAE SBRE
CHEHREEARFLD  (RRBRER

EWRERMLTE, BEHFERINABORHEDLS, FERBREXREPAEEEEM
MBBRRATRE, RO LRI S ILE S R . FREENTY, HRY¥
BAE, HEAERE R S OBRAFSDESXRE BRRE, 1982 , &
BEAWRERBAXSARER, BASESOERANR LIbBHRLE L,

— BRE RS AT AL R
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Table 1 The sequence of Cenozoic basalts in studied region
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Table 2 Chemical analyses and CIPW norms of basalts and pyroxenites

BOX B w001 w026 w019 w41 w042 Y W045 w032 w042/
SiO; 46.72 45,91 47.07 46,50 46.86 46.07 47,83 47.78
Ti0; 2,26 2.20 1.90 2.16 2.15 0.20 0.08 0.85
Al;O4 14,27 14,78 12,68 14,63 14,20 14.59 6.00 9.01
Fe:0; 4.84 5.88 3.37 0.90 0.70 3.65 2,40 2.93
FeO 6.27 6,07 8.06 7.91 10.19 8.56 6.00 5.11
MnO 0.18 0.22 0.21 0.22 0.19 0.20 0.24 0.16
MgO 8.08 9.46 11.61 8.93 9.35 8.61 22,24 14.14
Ca0 9.23 9.69 8.06 9.84 9.69 10.51 12.91 17.40
Na;O 3.85 3,40 3,50 3.65 3,36 3.45 0.87 1.30
K;0 2.35 1.87 2.20 2.45 2,12 2.30 - 0.17
P30;s 0.65 0.38 0,59 0.65 0.45 0.56 0.08 0.16
H,0* 0.72 0.23 0.67 2.24 0.28 — 0.08 0.06
H,0" 0.08 - 0.13 0.15 0.07 0.10 0.08 0.09
Cr;0; 0.01 0.08 0.01 0.02 0.08 0.05 0.44 0,05
NiQ 0.02 0.06 0.02 0.04 0.06 0.05 0.08 0.13
ERL - 0.50 — — 0.13 0.68 - -
B it 99.53 100,75 100,10 100,27 99.88 100,58 99,87 99.29

ap 1.50 1.35 1.36 1.50 1,01 1.35 2.27 0.37
il 4,29 4,25 3.61 4.10 4,10 0.46 0.15 1.63
mt 7.02 8.57 4.89 1.30 0.93 5.33 3.50 4.30
or 13.89 10.57 13.00 14.48 12.24 12.80 - 1.02
Ab 18.15 17.83 17.74 10.59 9.96 8.91 7.41 6.96
An 14,71 19.75 12.39 16.30 17.52 17.80 12,55 18.47
(Wo 11,22 10.34 9.93 11,82 11.61 12.78 19,02 28.33
DiEn 8.48 8,13 6.95 7.57 6.73 7.63 14.65 21.86
Fs 1.59 1,06 2.14 3.48 4.35 4.49 2,35 3,45
Fo 8.16 10.83 15.39 10.28 11.61 9.63 20.17 9,66
OL{Fa 1.69 1.43 5.21 5.20 8.25 6.32 3.57 1.68
En — — - — — — 12.39 -
Hyips - — - — - — 1.99 -
Ne 7.82 5.17 6.43 11.00 8.81 11,08 - 2,26
B8 & K azxs axE B2zxE BzH BzxE HZE |MMERS BRE

PR EEHRA R ALE T

K,0+Na,0
30

° B 1 ZREMKO +Na,058i0, XA
BEREBERES (1972), TR IEBRESL
s . (1981), KLEMHFEXBZHE, SOLER
FALTESEALMREZ RS
Vi Fig 1 Diagram of relation between K,0O
+ Na,O and SiQ,; in basalts
Pt 14_415 5L0 453 $i0,
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Table 3 Droposed source compositions for.&g:“prducﬁon of
pyroxenite and basanite by partial melting in this region

F KX ¥ | &b
fwos2 B X woo2* | wodz FH X woo2z | wooli 8 KX wosr* ‘

B AR | BEAR
SiO2 47.83 45 44.01 | 47.73 45 44.01 | 46.72 45 44.86 45 45.16
TiO: 0.08 0.10 0.14 0.85 0.20 0.14 2.26 0.30 0.22 0.2 0.71
Al:Os 6.00 3.20 1.14 9.01 3.20 1.14 | 14,27 3.40 2.71 3.27 3.54
Fez0s 2.40 1.50 0.89 2.93 1.40 0.89 4.84 2.0 1.82 1.63 0.46
Crz0; 0.44 0,48 0.58 0.05 0.40 0.58 0.01 0.30 0.33 0.40 0.43
FeO 6.00 7.20 8.04 5.11 7.30 8.04 6.27 7.20 7.24 7.23 8.04
MnO 0.24 0.22 0.21 0.16 0,20 0.21 0,18 0.17 0.17 0.20 0.14
MgOQ 22.24 34,20 42.67 | 14.14 35.3  42.67 8.08 34,80 36.96 34.8 37.47
Ca0 12,91 6.1 1.22 | 17.40 5.5 1.22 9.23 5.0 £.68 5.5 3,08
Na:O 0.87 9.'3__ . 0417 1.30 0.4 0.17 3.85 0.6 0.32 0.43 0.57
K:0 K H 0.02 0.17 0.1 2.35 0.3 0.08 0.15 0.13
BEY 41% 27% 7—8Y%

* W00 TMEREE, WO3TXH MBI

MR 3T, AWM TT—8 % MM, G SR T 27 % Mokel, MMLER 248
2 F 4156 ot Rl AJL IR LM 275 B B M0 T ARG L AR W0 R R b RO
B9, R LBRESEH B RAEN, tERAIH AR R TTE R L, KT Ao
b H0R LR S AR 8 OB 0B L, RMEORIE, CaOUassh, HoBiakql,
FA KA RE IR0 L S0 A B DL BB B Cagi Mg,

= wXEOK, ERTHENEE. EhitE

BhaaR SRS O ERIERE BXEERE5BS RN ERRASaknE
xR, RHEEKERMEREMNELTHRI2TH. BXLPEEEL. TREER
REEFETIERB LR HROEERT Y, EOREBRTEME LA LI kRt
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BhmEANBREERFEEN Y., ik, SHEE-V Y TFHEHS % HEETREKE
XTARERSERERIEAGE. E&XGHERER,

Bl ARER/RWF Y (Carmichael.,1974,1977) MEAMEHL Z R 25 g
BN B E #5iR, BT TiHE, 1980 KF R /K% (Ghiorso, et al) XA/ T—
HIFHRT Y b I EHy AR M D22, BRBEAMGEWRMGITESS, #
Wk N BB A T AR B REN  AGe/RT, ¥ aviap/RT, |7 (Vi-v'd
dp/RTRIZEF B, X TERSEHBENE . E&ETEE NFED, X H B4k
o BRENHTHRET LbBE DT EBEMETWEE, HETEFEELEEIED
BHET WHAR, BN FERER S ”éfz‘fu\@&ii%ﬁ{t%éﬁﬁﬁf"ﬁkm&ﬁ,
BRI B G & I 2 AR, MEHE-T DR mE RR R EIE 1| BN BkEs
VHMHEBRR “WR” BE, REEALEHE, |

HESFHMNEWR T,

1.Fe;Si0, (&%) —Fe,Si0, (Fa)

2.CaMgSi,Os () —CaMgSi,0¢ (Di)

3.NaAlSi;Os ($53%) +Mg.SiO, (Fo) —“Mg.Si;Os (En) +NaAISle. Jad

4.NaAlSi,Os (JE%) TSi0, (%) +NaAlSi,0s (Jd)

5.Mg.SiO, (J53) —=Mg.SiO, (Fo)

6.NaAlSi;Os (J#4K) +CaAlSiOs (Ca-Ts) CaAlSi,Os (#A%) + NaAlSi,O4(Jd)

7.CaALSi,Os (J5%) TSiO, (¥) +CaALSiO, (Ca-Ts)

8.NaAlSi;04 (J53) =NaAlSi;Os (Ab)

9.CaALSi,Os (J5%) —CaAlLSi,Os (An)

10.CaALSiOe (Ca-Ts) +SiO, (J5#) —CaAlSi,Os (An)

RPL9 ., IORFH:FH‘%:IE—F%J{%':F‘ﬂc:u,si,o,‘ﬂsio,o HEAKRA:

X+ 61/T+ | Vi~V dp/RT=AGH/RT + [ AV*dp/RT + yina
R E R EEE CL P I B KR B B ki S M 220 #Cpx. OL P A4 R (Ro-
eder, 1970, Nielsen, et al, 1979, Drake, 1976) , BRRNF 4, RIBMAAR T RY &
ZPREPSIne, GEEP) . DABRELERS (E2) s ARGHSMXAE, #1
F 4 BETELTHHERER

Table 4 Calculated composiition of liquidus minerals from melts

. L
BEAS | 8 6 %K oL CcPX Pl
TC

Wo001 B oz A 1146 Fog.zs Fag.1z Cag.ei72 Mg1.2048 Feg.126 Algegzz Si204 Abg.ss Ang.g
wo19 2z & 1209 | Fopesos  Fageres Cap.e62 Mgi.soss Fegusor Alg.ogrs SizQs Abs.ss Ang.w
wodl | B o & 1128 | Foor  Fagus Cag.zo0s Mgi1.1208 Fepersez Aloeoses SizOs | Abgus Antgess
w03z | HELE 1368 | Fogss  Fag.os Coessos MR1ososs Feguossz Aloeoots Siz0s | Abgrs  Anges
w042’ | I [ # 1270 | Fogse  Fanega Cag.7208 MR1.2074 Feguosze Algeoosz SizOy Abg.zz  Ang.s
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Table 5 Chemical analyses of olivines, Orthopyroxenes, Clinopyroxenes from
Xenoliths and of clinopyraxenes, anorthoclase megacrysts from basanites

oL OPX CPX cCpX H & Anor
HX5

w002 |W°1° ]woas w002 lwom |w035 w002 [Wo10 [W035 |W018—1|{W018—2|W045 |W058 | W057

Si0; 39.83] 40.43( 38,17 55.85( 54.51| 54.19| 52.57| 52.52| 51.32] 46,12 45.95 48.29| 48.19; 67.18

TiO, - — - 0.04) 0.08 0.11] 0.18 0.23 0.42 1.58 1.55( 1.10/ 1.37 0.02
AlO, - 0.19) — 2.01) 4.15] 4.87| 4.44] 4,55 6.97 9.34 8.72( 8.121 7.86 18.22
Cr30s —_ — - 0.47) 0.33] 0.40] 0.77| 0.86] 0.56 0.10 0.02| 0.08( 0.03 0.03
FeyOs 0.03| 0.01} — 0.87) 0.45] 0.46) 0.54] 1.26| 0.54 2.12 3.02| 2.571 3.41 -

FeO 8.22| 9.34) 10.08/ 5.21] 5.81 5.91) 2.10| 1.95 2,17 9.11 8.02( 4.25) 4.51 0.34
WnQ 0.14f 0.14f 0.16/ 0.11] 0.13/ 0.09] 0.08 0.08 0.07 0,13 0.22( 0.18 0.20 b

MgO 50.55| 49.63( 51.36( 34.93( 33.66) 33.01] 17.90| 16,10 16,31 13.23| 13.96| 15.28 15.15 0.20
a0 0.27; 0,31 0.32( 0,21 0.42| 0.88| 19.87| 20,87} 19.72] 16.97| 17.13] 18.34] 18.18 1.20

Naz0 0.18f — 0.07) 0.35 0.15 0,15 1.40f 1.35 1.65 1.45 1.56] 1.27] 1.21 5.07
) — — - 0.11] 0.03f 0.02 0.15/ 0.05 0.05 0.10] - 0.04 — 7.82
A it 99.22{100.05/100.16/100.16{ 99.72/100.09{100.00| 99.82 99,78/ 100.25( 100.15 99.52/100.11

EL 4 R0 Rt Ay e

L6 MENERAIHEE T 2y X1t 49

R FH B FH

Si 0.980; 0.989| 0,943( 1,927 1.890| 1,876/ 1.899 1.907| 1,857 1.725) 1.718| 1,779 1,773 3.02
Ti - — — — | 0.002} 0.002} 0.007} 0.006] 0.011 0.045  0.045( 0.031| 0,038 -

Al — | 0.005] — | 0.083; 0.169] 0.198| 0,189 0.194] 0.298 0.411 0.382f 0.350] 0,338 0.96
Cr - - — | 0.012; 0.008| 0.010] 0.022| 0.024] 0,015 - - et - -
Fet* 0.001f — — ]0.023 0.012| 0,012 0.015| 0.033| 0.015] 0.058] o0.085| 0.071| 0.093 —

Fe?* 0.169] 0.191f 0,208| 0.149 0.169( 0,170| 0,063 0.060| 0.065] 0.281 0.249] 0.131) 0.139 0.01
Mn 0.003| 0.003f 0,003 0,002 0,004 0.002| 0.002| 0.002} 0.002| 0.002| 0.007| 0.007| 0.007 -

Mg 1.855) 1.811] 1.892} 1.796 1.740| 1.703| 0.964| 0.870| 0.879 0.737 0.777 0.839| 0.830 0.01
Ca 0,007} 0.008{ 0,008 0.008] 0,015 0,033 0.768 0.812] 0.763 0.678 0.685| 0.724] 0.715 0.06
Na 0.008 — - 0.023| 0.010[ 0.010{ 0.100] 0,096{ 0.115 0.105 0.112f 0,091 0,084 0.44
K — - - 0.004( 0,002 — 0,007} 0,002 0.002 0.004 - - - 0.45

P 3.023f 3.007| 3.054 4.027| 4.021} 4.016| 4.036| 4,007| 4.022] 4.046] 4.06 | 4.023| 4.017 4.95
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Fig 10 P-T plots of the generation of basanite

magma and pyroxenite magma
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ON THE ORIGIN OF BASANITE MAGMA AND
THE FORMATION OF PYROXENITE IN
WANGQING AREA, JILIN
PROVINCE

E Molan Deng Jinfu,Lu Fengxiang

(Institute of Geology, Academia Sinica) (Wuhan Co’llegey of Geology)

Abstract

This paper deals with the origin of Cenozoic basanite magma and pyro-
xenite magma, and the formation of megacrysts and the evolution of the
upper mantle in Wangqing. Both basalts and pyroxenites can be divided in-
to two kinds:basanites containing ultramafic xenoliths and megacrysts of
clinopyroxene-anorthoclase, and basanite containing only phenocrysts of oli-
vine. The brown spinel-bearing harzburgite, lherzolite and websterite have
metamorphic textures, and the green spinel-bearing pyroxenite and webste-
rite have igneous textures. It is clear that the chemical compositions between
the harzburgite and pyroxenite, the lherzolite and basanite are complemen-
tary.

The temperatures and pressures for equilibrium between harzburgite and
pyroxenite, and lherzolite and basanite, have been calculated by using the
Carmichael’s method (1977, 1980) . The pyroxenite magma was originated
at the depth of 200-150Km, T~1650-1600°C. The basanite magma at the
depth of 70-50km, T~1330-1310°C, and the extent of partial melting is 27-
41% and 7-8% respectively. The clinopyroxene-anorthoclase megacrysts and
olivine phenocrysts were formed at the depth of 25-40km, T-1300-1330%C,
and 20km, T-12207C respectively.

The upper mantle beneath Wangqing area had been subjected to defor—
mation by extensive plastic flow, and characterized by the ocean geotherm.
This might be the essential cause of the geotectonic instability in this region
for a long period. Probably in the Variscan epoch the upper mantle might have
locally come into the regime of mid-ocean ridge geotherm from the ocean
geotherm, as at the depth of 150-200km the pyroxenite magmas had been
generated from the lherzolite upper mantle by partial melting, with the re-
sult in formation of highly depleted harzburgite in the upper mantle. One
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