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#1 PBHESSHEEEREREN C.0.5r FBERAE
Table 1 Carbon,oxygen and strontium isotope compositions (%, relative to V ~ PDB and V - SMOW, ¥ 5r/%®Sr
respectively of carbonatite,syenite and fenite from some carbonatites or alkaline carbonatite complex)

AAPH YRR 8*C 80 © 5/ Sr LTt a3
i a Yeull -2.9 +7.4 — 4
L5 2 BT Bzd B - 20 9]
(Kergielen  Platea) iR -3.6 +7.3 — 4
LR -3.6 +9.5 — 7
P— —4.3 +6.5 p— —
e %ﬂal’ﬂ -4.5 +7.0 — —_ [10]
Central Fennos foergidiy b -3.9 +6.8 — -
Ll -4,2 +8.4 — —
i R -5.1 +12.4 0, 70423 3
(LK. 911 7) B R -7.8 +21.4 0. 70434 3 [11]
( West Eifel) it == -5.7 +11.1P 0.70470 7
6l
—_— ﬁ&ijn -6.1 +7.3 - 28
IFEHE Canary) 55 B -5.3 +6.9 — 21 [12]
P23 2 ~3.1 +7.4 — 3
HHF AR - 10,2 0. 71704 16 [13]
7 Luglingol MR -9.7 +6.3 0.70540 16 [14]
HEETF BRA -2.9 +15.5 — — [15]
THEREL WA -6.1 +6.7 0,70507 3
Ly 3Ly iR -7.8 +7.4 0.70623 1 [6)
WALAT L Ry -6.7 +7.7 070293 4
(1) Sung Valley A4k ; (2) Samchamp &8k ; (3 ) Swangker 3 #£; (4) Laivojoki & £ (5) Korejarvi 558 (6) Ajui — Solapa 7k (7) Es-
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Fig.1 5°C -§"0 diagram of carbonatite, syenite and fenite from some carbonatites or alkaline carbonatlie complex

WL KT, R BRI Mushgai - Luglingol  STRARBMERIRBRDER ZEANHITWER .
il Luglingol MiE BB AR S R URBEANB LY HBLRITEEHL TERMETESR, ESHPE
K ETHITRERASBREEEREZA LAY HAKEBORLELR, RHEEBHH KT
B BMEERR!, Wendlandt EYFRAFH L T, BAMOFEMRIT LT RIEHSHREBE.



http://www.cqvip.com

504 HEREL R R

£ OO0 http://www.cqvip.com|

LR

BHEREEE AR B LR RILAER Y
Wb B E WS iR AR R T
b BRBWFH N BT EETR KB TR
R ILTURRRE) (ER—ITIL EE S
HERARBAER—H LT,

4 HBEFHEEETR

UEFLETRENRART HBFIER. B
B R HATITE , 7T AR IS B B BT IR
EN EERET AT REEAFER.

EERAMNMTAERARBRSQRENTRT
{2 el KRB EMERKA AR T
BE EA BNA TR B RORESARE
WA YR CO, REEfURRRER, ik
HRABRE—-REA T UL i KRBT
$%5) Hk B AR Co, BEAY —RE—
B/NF 400 °C A S R R I S Bl S —, 1 —
REEATF 300 ~500 CZ[H, HroEHEyI—RE
WHEE FRA BT ST PP ke
¥— B LER, ¥ AT 900 T, BHEQH RERE
P8, — R/ T 850 C, BRS04 (7
A.H=A. 505 40%) Pk aBiky—aE

© —RETE 500 ~700 C 0], &M f 5 A a4 B A 1 4

AHEEERATS0% , TERFTELA. HE45
BAUESTLNEERET 9 8K BT SiE Rk
T, MEHEREEL G 50% ~80% Mt ik—
B, B RS TERARBET BT Y,

KENREAEEPREN AMUBKa ALY
R TERMAENERHY T RBRET YR ©
BT AR M B, B Na -K - Ca - Mg -
H,0 - CO, FiRfk R0 5 oha Bk i Rt
AEENFTRAER N R EE SR BIE R
TR B, BMEE 32 R R PR B E S T R
BRSO m, SRR 1R
IR, RBCH T E R T B B E R A%
—REEE A TR TR, B TR O
B+4AF AR 2 . SENERMURE
OB &N ERER, BAH A OEENTE .
Brss TRt k. BRITEE ST A =R Kok
BRI R T T SR A A Bk a B ik e
Bk Ak MEaEE ETRARSaREE —
BRAEEL ERACEGSUEFERHE, Rt
TR A B R el B A RIS R Bk
B,

5 SBEERAERER—RBNEL

BE AR — AR R RBR TR AR
EBOE W PEANHEZ S FERRIEE R,
FiE PR N R E T R RIS

Rankin %PV 55 B F Wasaki BB ERK AP
& [E F E IR R R AR R R R i
TFm# SR T, R T R NSRS
& BE CO, M. SRR E K A tE M BB R 1w 14
BEERSEEI BRESHSERENS, NMIEEL T B
BREL S M A S R MTFETE. Roedder A A AR
FEETWNE CO, MtritRiILIEDE CO, Witk
A1 -ETBt. Hamilton S84 2 : (U L Ho b8 i) FS o 1
A OEREHBIEX VSR RIER . CRTY
— M EREEBERTARSRBE AN EER
LT LAE BKBR EL 5 9K . Roedder X3 35 A RAF
BAGHT T g,

Kepper %3} Ca Mg . Na F)BRBRELT WE—E &
#TF Ca.Mg.Na3 fom ZE T (F) 5k
(M) ZEH5HBEE Y DM KR BFR ™ £H. BB
Bt 3 MonE &R T HAGENE. BREERK Ca.
Mg fiiim F 3 EE A4, B — SRR R B 7
HRER A, T Na X5 AU, E RO
ZREAMBETEEREEAER. ERBHER
&, Na Mg.Ca FER N K4 T EABMUMBER,

RE—RDNRBREEXRE T e, B
WA AR =0 B RER I B B B E R LA B
MEAFKPIENFEEE5E H,0,CO, Fike) g3z
RIER b E A iR R A .

o DFMM
4 DFMG
¥ DFMa
- ER DR

¥
O S | % 1 11

— e, D FM b :

X0 T

B2 Mg-Co-NaftBiHRE D/M5ERE T XRE
Fig.2 Relationship between partitioning coefficient D,/M
of Na, Mg and Ca in fluid and melt system and
temparature


http://www.cqvip.com

Ham

£ OO0 http://www.cqvip.com|

FUBRS AR (B WEE TSR 505

W EOERREAY TR ESBESI R,
EE T E RN E AR FE H,0.C0, FI&H
T IR B3 A 08 = AR B R B L 76 HL 0,
CO, BHEFIF, Al LARE{E 20 B3 R A, A 7R
REFNIEE S T O LY SRR AR, X
ARFLNER R SERE TR T Rk
FE ™, H,0 1 CO, MM B A KN RS
SHRBHE AR EIEFEERER OB
YRIES H,0.CO, ik, BiRAE &4 T8 ER
YIS BB B S 3 I R A 3 E A L
Z Rl E B T T EMA TR
SREE LA Qe A G ES CO, H,0, AH &
&4 TF (P >2.0 GPa) #BSMERE R BT B LB B
% CO, MW BMENAE UDERAE BEAK
= XRHERESTSERIREATARRLS
U O AR A CO, H,0, RRAELRY
TF(P>2.0 GPa) ,BR4HERLE AR TE B ot B £k 2
¥ SHBRAAAEREEERERRE RN
REFEN RO T R ERSRIRE TSRS
KUV, EEAEAE SRR E SRR
o s RS A R,

B PR I IR FE R 5 TR i
[ BORRST : JPRE Fen b KRR E I BE 2T T AR F
BEEAERER T AR BB ARERE
F-") 5 8 T3k Sukulu BRERSFIRES T T M EHF
REEEEY CO, /SRS ERME M 2
B4 CH, Bk ML K (L™ ZEERFE Amba
Dongar B EHERTEEEE (KRS EN
50% ) AR ER AEHEN—BEEE £
CO, , 2 EFLFEEMA , MR RBERE LT
B AN B AR B B A AR CO, K
¥, SHEFERE SR MRS SRR kT
TR AT TR R R R — Y A L i
ARk, Bl 5o 6 R — R L FH,

BYR A A0 38 U A THOIRFE BRI T R
IR JE RN, RERBRL AR SEER
S SR IEARR S R E B RE
A B T B K R B YW T & AR T
RUERAMSESERNESEF EEG. BB
TEE G RIRRES T SRSKIBR S TR %
W oEH ATEREREE EREEALS
AR e R E A R RENE
KEhnsg.

6 EFKHE

H Hoghom 7E 19 LB IR B A M E R A A
A= LA, WX — A R RRMEE & A — B
EH B, RSB S N E RN ERE
BENERNGR, F NS IREERER
BB E RERN=Y, AR B AN
REPIKFE—KEZ 5

Ankin 7EX3 9 X5 A B R THR R E
IELBRREL S EF O RRF TR, 8 60 S LIREE
FE AL R T IETEBE X PR BR IR A 3, W B i
RiGRE T REEMIER. 55 MEME SRS
AR A NS EaEE B —HiEaE
PR AL R ORI R B BRBR A OB L AT B
BT HAERER—EER AT E—EHE RN
EHEHEREA(BERE) &4 B
&:2&«”.33.39.40] .

ARNB A EEEEEN S A RS
FEERER. ORBEXEEEATE IBBmE;
QES CO, NEHEEE SR BEERT SR
i QRBENEER AR BB S RARERS
FEARE E A A RS JE B B K SR
EARKEE . TREAF—FN H,0.C0, i EHK
HF , B BR LR 4 7E 600 TH {40l 774, BrVART a5
o REEEIAI A S &, 7 LB R e A
FET K L3 38 T A BB i U o s R T B
HRERE

EERE BB (S HHER S B B A R Y
B AR ELIBY SR BB CO, HEER
SHEEDHARERRA D, HE HCO, MK
EREL, SABBRE MO AXBETIRE (BREREL SHE
MIEH) . A COo, FEX -3 BHER T EE HE
™, TEREE R B B T 7 KRR B A k6o
RF.FERELHFEABHEEERED. SRR
WA SE S A RN S MY {EFE&F UM Fe0.TiO, .
Nb,O; P,0,.F.Cl Edi5r. ¥RHL ERA K
AT k.

ZREBREHE:- Z2RTREMNIENRES
CO, WM& REMS S E A SN RERRIK
TERE R REBRE. HPREF K COo, 7K
iR EEHER T XRER.

BlamE(Bat) i TRBRmENR
ESHEREF(INK . Na" &) HEBEitky
FHCO, ESASKBEERHEE. FEEEE



http://www.cqvip.com

ey

£ OO0 http://www.cqvip.com|

506 HERBHE R 6 ¥
@?{E\%R,}Eﬂ_gﬁﬁﬁﬁ \ﬁﬁﬁxﬁ‘!ﬁ:ﬁ\ﬁ’! {14] Wu Liangshi. Mesozoic slkaline magmatism and metallization in
WE BIVE. & F ST N E R, Srhest Mg 11 Googy - Geochanie 1998, 26(2)

97-102. [RR+. FHAESPERBES LTI SR
$E 30k ( References) . [J]. MapBR{t % 1998 26(2) .97-302. ]
(15] Javey M, Pineau F, Siaudacher T, & al. Mantle volatiles sam-

(1] Canichael LS E, Tumer F J, Verhoogen J, % &. K BHH ¥ pled from a continental rift ; the 1988 eruption of Oldoinyo Lengai
(M]. Rk, 2 . JLE - R ) RAd L 1982. 351355, [J]. Terra Abstr, 1989, 1; 324,

(2] Sun Nsi, Peng Yaming . Igneous Petrology[ M]. Beijing: Gealog- (18] Deines P. Stable isotope variations in carbonatites[ A]. In; Bell
ical Publishing House. 1985, 181 —1186. [, BHY F&. K ed. Cerbonatites[ C]. London: Unwin Hyman, 1989. 301-
KEEAE(M]. JbE: s M, 1985, 181 - 186 | 157,

(3] Furslaukis A S, Franz L, Niry G P. The Blue Hill intrusive com- (17] Hoefa J. Stsble isotope geochemistry(3rd ed) [ M]. Berlin Hei-
plex in Southern Namibia relationship between carbonatite and delberg, New York: Springer, 1987, 241.
menticellite picrites[ J]. Chemical Geology, 1999 ,160:1-15. [18] Chen Yongjian, Liu Deliang, Yang Xisoyong et sl. A primary

[4] Bai Ge, Yuan Zhongxin, Wu Chengyu, & al. Demonstration on siudy on the Telationship between the Tancheng — Lujlang fauk
the goological festures and genesis of the Bayan Obo ore deposit system and mantle — detived magmatogenetic O, in East China
[M]. Beijing: Geological Publishing House, 1996,92. [ B &%, [J]. Geology ~ Geochemistry. 1999,27(1); 38 - 48. [ BEk
REE ZET S AP FRRFENERRIE (M), RER BB, % BEENARS P BREREEY
AR M Bl AL, 1996, 92. ] B CO, LRMWHI]. MARMRILE, 1999, 27(1) , 38-

[5] Liu Yan, Zhao Shanren, Sun Shihua. Reseach status of igneous 48. ]
carbonatites[ A]. In: Oyang Ziywan (Chief Editor}. Studies and (19] Open Laboratory of Ore Deposit Geochemistry, Chinese Academy
prospects oo petology, mineralogy and geochemisiry at the transi- of Seiences, Ore Depoait Geachemistry [ M ], Beijing: Geological
tion of centuries{ C|. Beijing: Nuclear Publishing Honse. 1998, Fublishing House. 1997. 481 - 500. [ & B&H 2 25 BEHE 3R{E
131 -135. (A4, B, it KRRRAFEAR[A] FFHFARLRE. 9 FORREFE(M]. 3680 BB AR,
WoBRMA B M. D228 0T W L F R 1997 _481-500. ]

HRdl ] dby R FaEt L 1998, 131 - 135, ] [20] Roedder E. FifhfmBah{ T)[ M]. S, THE i &

[6] Instimte of Geochemistry, Chinese Academy of Sciences. Geo- #: Bp Tl Ao ik, 1986.46-174.
chemistry of Bayan Obw ore deposit [ M. Beijing, Science Presa. 1217 Swppa F, Wooley A RB. The Dalian carbonatites: fidd ocour-
1988, 232 -285. [ 9 HHFEMBE¥ P 05 HiEs rence, petmlogy and regional significance] J]. Mineral and Pet-
PREEEAEAE M. JbE Rl h At 1988, 232-285. | wml, 1997, 59 43-67.

[7] Bell K, Keller J. Carbonatite volcanism: Oldeinyo Lengai and the [22]  Zbu Xun,ed. Status of Mineral Ressurces of China { Yolume 2;
Petrogenesis of Matrocarbonatites[ M ], Berin, Heidelberg, New Metallic minerals) [ M ]. Beijing: Science Press. 1999 631 -
York: Springer, 1995. 665, [, k5% PEITHRE_E GEFT)M]. b=

[8] Le Bas M J. Divemification of catbonatite[ A]. In: Bell K, ed. B thiR+t, 1999. 631-665. |
Carbonatitea[ C]. London: Unwin Hyman, 1989, 428-447. [23] Wall F, Williams C T, Woolley A R. Pyrochlore from weathered

[9] Rayl5, Ramesh R, Pande K. Carbon isotopes in Kerguelen carbonatite at Lueshe, Zaire[ )], Min Mag, 1996, 60: 731-
plume-drived carbonatites; evidence for recyeled inorganic carbon 750.

[]]. Earth Planet Sci Lett, 1999, 170; 205-214. [24] Veksler H V, Kepper H. Pattitioniog of Mg,Ca and Na between

[10] Nykanen ], Lasjoki K, Karhu ). Geology and geochemistry of the carbonatite melt and hydrous fluid at 0.1 ~0.2 Gpa[J]. Contrib

eardy Prolerozoie Kontejarri and Laivgjoki carbonatite, Central Mineral Petrol, 2000, 138 ;27-34.
Fennos candian shield, Finfand{ J]. Bulletin of the Geoloical So- [25]  2has bamshan, Zhang Benren ,ed. Geochemistry [ M. Bejjing,
ciety of Finland , 1997 69(1-2} -5-30. Geological Publishing House, 1988,293 - 326. [ @£ 1)), &

[11] Riley T R, Bailey I K, Harmer R E, et el Isolopic and geo- %5, REkR{b (M), Jb5: S H W, 1988, 293-
chemical investigation of a carbonatite-syenite-phonelite, West 326. ]

Eifel(Germany} []]. Min Mag, 1999, 63 (5) . 615-63]. [26] SamsonI M, Liu W, Williams-Jones A E. The nature of or-

[12] Demeny A, Ahijado A, Casillas R, et al. Crustal contamioation thomagmatic hydrothermal fluid in the Oka carbonatite, Quebes ,
and Fluid/Rock inleraction in the carbonatites of Fuetterentura, Canada: Evidence from fluid inclusions[ )], Geoch et Cos Acta,
Canary lelands, Spain; a C, H, O isotope stude[J]. Lithos, 1995, 59(10) ; 1963-1977.

1998, 44 10]1-115. [27] Palmer D A S, Williams-jones A W. Genesis of the carbonatite-

[13] Benito R, Lopoz-Ruiz ), Cebrin ] M, e al. Sr and O isotope hosted fluorite deposit at Amba Dongar, India; Evidence from
constraint on source and crustal contamination in the high-K cale- fluid inclusions stable isolopes, and whole rock-mineral genchem-
alkaline and shoshonitic Neogene volcanic rocks of 5 E Spain istrr[)]. Economic Geology, 1996, 91 934950,

[J]. Lithoe, 1999, 46. 773-802. [28] Rankio A H. Fluid inclusion evidence for the formation condi-



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

%41 FUES . SR RRE TR 507
tions of apatite from the Torero carbonatite complex of eastem U- [35] Sweeney R. Carbonatite melt compositions in the earth® mantle
ganda[ J]. Min Mag, 1977, 41 155-164. [J]. Earth Planet Sci Lew, 1994, 128 259-270.

[2¢] Andemon T. Magmetic flnids in the Fen carhonatite-complex, SE [36] Lee W], Wyllie P . Liquid immiscibiliy between nephelinite
Norway ; Evidence of mid-crustal fmctionation 15 from solid and and carbonatite from 1.0 10 2.5 GPa compared with manile melt
flnid inclnsions in apatite[ ] ]. Contribh Mineral Petrol, 1986, compositions[ J]. Contrib Mineral Feiral, 1997, 127 1-16.
93, 491-533. [37] Wyllic P ), Huang W L. Carbonatition and melting reactions in

[30] Rankin A H. Fluid inclusion sludies in apatite from carbonatite of the system Ca0-Mg0-5i0, -CO; at mantle pressures with geophys-
the Wasaki area of Westemn Kenya[]]. Lithos, 1975, 8; 123- ical and petrological applications [ J]. Conidi Mineral Petrol,
136. 1976, 54; 75-107.

[31] Rankin A H, Le Bas M ). Liquid immiacihility between silicate [38] Baker M B, Wyllie P ). Liguid immiscibity in a nephelinite-car-
and carbonate melis in naturally occurring ijolite magmal J]. Ma- bonate system at 25 kbar end implications for carbonatile origin
ture, 1974, 250, 206-209. [1]. Nature, 1990, 246. 168-170.

[32]) Neshitt BE, Kelty W C. Magamaticand hydrothermal inclusions [39] Ting W, Burke E A ], Rankin A H, e of. Characteristics and
in carbonatite of the Magnet Cove complex, Arkansas[)]. Cont- petrogenetic significance of CO;, H,0 and CH, flnid inclusions
rib Mineral Petrol , 1977, 63 271294, in apatite from the Sukuln carbonatite, Uganda[ J]. Eur J Miner-

[33] i Pei, Shen Kun. Progress of studies on inclusions in carbo- al, 1994, 6 787-803. '
atite — alkaline complexes [ A]. In: Ofang Ziyvan . Studies and [40] Roedder E. Fluid inclnsions from the Nuorite deposits associated
pruspects ot petrology, minemlogy and geochemiatry at the transi- with carbonatite of Amba Dongar, India, snd Okorusu, South-
tion of centuries[ C]. Beijing: Nuclear Publiching House. 1998 wesl Africa[ J]. Inst Mining Metall Trans, sect, 1973, 199
127 - 130, [ (5% 30 R, skl 2—#iiE ey F LB NE 135437
FHB(A] L BRAZD £5 22 TREETHES [41] ZAurdk—fRnPikB o, BEFERKEC AFITBAR
REFPHAESRBIC]. Jw: RTEHLKR, 1998, 127- SRR FRRT A B ok (0 BB R R B SR R A
130, ] FEMMIM]. 0 ERE, SR T 4%, B5F FOF

[34] Wallace M E, Green D H. An experimental determination of pri- Rkl C1. JETT A5 RiHE 1989, 3540,

mary carbonatitc composition[ J]. Nature, 1988, 335, 343-346.

RECENT PROGRESS IN CARBONATITIE RESEARCH

QIN Chao-jian, QIU Yu-zhuo
( Laboraiory of Ore Deposit Geochemistry, Institute of Geochemistry, CAS, Guiyang 550002, China)

Abstract; On the basis of mineralogy, petrology, carbon, oxygen and strontium isotopes and the relationship
between carbonatite and mineralizatons, the onginand features of carbonatite is summanzed. The carbonatites
mainly oceorred in the rift zones of cratons and within plates. They are often associated with mafic, ultramafic and
alkaline rocks as a ring complex. The carbonatites might be accompanied by various mineralizations of Nb, Ta, P,
REE, F, Ba and ete. Carbon and oxygen isotopic studies show that most of carhonstites are derived from the man-
tle, and they are in agreement to the associated mafic-ultramafic rocks in C and O isotopic features. The imitial Sr
ratios of carbonatites are similar to that of mantle, except for some due to the crustal contamination. In combination
with experimental petrology, fluid inclusions and the propesty of CQ,-H,0-NaCl fluid system, the carbonatitic wag-
ma is inferred being generated from the mantle except for those of re-melting type. The CQ,and H,0 play an impot-
tant role in the generation and formation of carbonatitic magma during metasomatism and partial melting in the man-
tle. The investigation on melt/fluid inclusions of cathonatites revealed a whole evolutional order from magmatic o
hydrothermal stages. Experimental studies confirmed the evolution series from early magmatic system typical with
K, Na, Ca and Mg to the hydrothermal system with alkaline ions such as Na and K. The fenitization of wall rocks
occurred in later hydrothermal stage. The formation of carhonatites includes at least three stages; the magmatic
crystallization stage, the post-magmatic ( gaseous carbonatitic) stage, and the metasomatic carbonatitic stage. And
the mafic, ultramafic and alkaline rocks, closely related to carbonatite in space and origin, ate suffered the immis-
cible phase segregation, the differentiation of magma, the crystallization and the [enitization.

Key words:Carbonatite ; Isotopes; Inclusions; Magma-hydrothermal solution evolution; Origin.
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