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Table 1 Tectonogeochemical diagram

W s " g S B K Z & * X |

. S PR ZULE (SMRR S, B~ | AIFOERREE, HRRER | g
M Z R, WAERE B ZEE, 20% >CaO+MgO>12%
FRZRS, REZHE, 15 FL, BEREATHAERREA

2 Ti—Zr—Sr Twizgn 3

3 Ti—Zr 2 1 (3]

4 Ti—Cr FEREZRA, B HZRS ZREE 4]
HEZRH, HWMuHZR | e

“EIE” R ARz, kX

] TiO;—K,0—P,04 KEZRE, KHEZRS HE, (Na 0+ K:’O)/(-‘NJ‘@O"‘ K.O+ ¥p
Fe,Og + FeO + MgO)20 %

51—56 % SiO, ('”71() » iRtk

FHZRE, FRZNE, 768510 O

7 | MgO—TFeO—ALO, |  AKZRH, LXK, R —R L (83
Pk RS
RGNBMLRE, EORE | 45—54 %S0y, & HAE L FREE

8 | Tio,—MnO—Po, | ZEE,HiEZE, GWL | & (9
HERR, S EME %R

Wils 3% oy B R BOME I ICH, WUD 458 o AR MRS R A8 AN TTER, & AT 3 [l
BeFR o Pl @ AR BIE RS AU B G Y L B F %, BE, SOl e
EAREFAFETE ——ITRIR AR, JEAREH B A 8RR E A A7 R K E H 5.

Z. B SE BRl

BRIBEARHER VIR E R AL EZ—, B, NEMEMBERDE, BN
—FARLHG, KA ARERIES H MR, FHERHTREE SR
B BT R 2 DB MRS A X, BT FRHOAR, THINARD % 4R, E
D. Mullen®® (1983) i MnO-TiO~P.Os R E R L K Baf Rk 7. B, {EXm
THRERGEZE, BTRSEGEEMATSH, BEFHUy I K (ED 99, Z2FIA
A, BESE AR B, BRI RERA TIEIE S T, XGRS AT E R,
BAEXPGAR, F—£540, BARRBER, BHTARGLER, B, EEH Co-
lumtia ff #1X #9 2 R A EE TiO-K,0-P.Os Bl L AKBEZREX, 7 Ti-Zr-Y F
e EBEATHREZ R X KSmEZR AR,

—EERRFE— Ry BIEMZRIUA A, XEERNERM, B2, c8mE, i
{EERAKRPEDAE, BWAFEILAARERZRIE AP0, kG X REMEADFE RS
ZRE, BATHRAZREKX Y. MEEMRRXE W LE, WaTREDARR & EER
MZREEA,

P. E. Holm“* (1982) # % H 7 KRR B X A X BB E 241~ E AR & B Ti-Zr



320 "2 AV Y % H# F ®TE

TiO;
Ti/100

MORB

- “"‘--.\N ".‘_‘ -
.

e

IAB
MnOx10 P,0sX10 Zr X3
A1 KAEZKENTIOMaO-P,0:Ff##, HRLNED, /] 2 Ti-7r-Y A} (PearceHICann, 1973)
Mullen (1983) YR 48 (5] B3 1E (1986) ) R X R ERBAARGRBEZRE

Fig,1 TiO;~Mno—P,0s diagram for oceanic basalts X (§/JP.E.Holm,1982)
MORB— ¥ p 20 U7 IAB—N M REZRE Fig,2 Ti=7r-Y diagram,Continental tholeiites
OIB—E R ZHE don’t occur in continental tholeiitic fields

A—[REH I 2 B—HREZRE

C—{iREZRE,s D—R A ZERF

-yERE, RABH-NEARNZRAR (B2, Bk, #ATI-Zr-Y ERRBEE0ER
¥ (BB ERRN) FERNE, ELORUHRBBANREHNRR, 1B Z AR 45
L, RPN B G, JEFFMARRAERE, ATIRBFRM REBX S, BELEREE
Ao BIIZEE S RBHEEM, BIFERXTERR,

Ti/100°

Zr Y X3 Kzo Pa0s

B 3 PR R S NTi-Zr-Y A (a) fITiO~K ,0-P,0s/& (b)
Fig,3 Ti-Zr-Y (a) and TiO,~K,0-P,05(b) diagrams for the basalts from
Kuanping Group

BB R (B3, RO XEFHRNEZRTEAMAEPFREZRE, Ktk
AW N-MORB |22 ML 10, MFEFFREA X2 USRI IMRIE, SAHAR
KR ERE, ENAERE TP GRS, R R T KL% KRS,



¥ A W W IR B R RS R i 321

=, MERREIE

(—) J. A. PearceE® (1973) ik, BARMZRAMBMEZIREZ RWERERRA
PLEMEE, BXMEREREMETRERR. ARRBHZRREAHEMNT-Zr-YH
kW, MTHERMMERALTEEHERERE R, X—IANRERN #, P. A Floyd"n
(1975) if XM, ££5 P.Ti\Zr,Y Nb TR KRB, F X BLHE 2 ala Akl 1X L
B RE RS EILVPEE, FRBEZREMEXEEZ RS XL PEE, Wi
RAEMBEZRARE ZAHRARRER (H). XFEFTERBR T EMERK R
LEAMBUBRREMZES. Kbk, WEFEHEIREHER, J. A, Pearce 2(1973)#y Ti-
Zr-Y g A bR —ath o S, mOURERMRANZ R s TEEREZ RS

5
3.0
3 . —
— . “,:‘_..,. ! N |
~ ! g .
9— Y o = |
H P - i
LN Lol .
A R §
el T :
.-‘ e \
- | :i
1
. . — :
100 200 300 400 - e 0.10 0.1 0.70
Zr(ppm) e,
§ Nzl b Nb/Y-Zr /P05

B 4 KEMAKEEXAEEAREZREX (5]|HP.AFloyd% (1975))
Earh 32 4 RA H XA TIO~2r X &
Fig,4 TiO,~Zr(a)and Nd/Y—Zr/P;0s (b) diagrams
OAB—AHMUEZRE; CAB—AMBEZRE, OTB—AARMZRA; CTB—AKmEZRE

B, AT PAREZREMAMER A9 TiO-K,0-P,0s B f#( T. H. Pearce’,
1975) WEZR—EWS HEM. B TREREZ RAHE FHER BE—& BARZRAHE
W, FalEAMEEAE KO (GlRRR), HEAHEXR SMlk, KMZRE—RAFEK
mfty K0 &k, Atk XERMZREZAEREZRE, WREXRS £AP HXR
o BNMZRAEMBMUEZXREELERS HiE LA HFERK BZE R 2 (A, Miyashiro,
1975),

BARAMRIGEABELERS R, B2, TRRMMEATEERRELARSER
KUZH . ARRBEGEEARRMRS HIE. Z£HINH, J. A. Pearce FLMMHE I
HRICEEMR, ERXBEEL 2—FattopER.

() WEREMERR, ZRERY —EMZRRET, RE-EBREHRIZH.
BB B IERIRX K 4y (Co), Mttt (CHLARERIERLR(E, BEAL R ERAR
K, SGaoaBERRE) S8, .



322 5 A8 F B % R K w1k

C=F(Co, Cd, E)

mBRNE GBS ARy Z A ——3 BB G X R, WEKkE, —EfhXlEmrE,
RE—-EREHFKESE, %, E0EHEABRNERSBAERRGENEAARAR
25, BTFARBBEE (Bl EREBROEE mE) REE&EH—EHES
EH, XhEEpE—eRE LR RN AmER, B2, XA EESIImR, R
MEERETEARRN—E2HE, BEARRIHZRIESO. B—HEH, APR/HSEU
AR BZREEA, TARERNRANAELERRFAERIHZRIREA.
B, EMERHZRIVEA PIRMNEEHMERN AT EBRAR, bBTikgbhEmit
A tE, BSRERBETEREIER AEFiEmT.

Q) BERAS

a, HEMAHHHE:

HAR FAEEEZRX K> 216, R A OB B EZRIA 090, XFHR
B R RAC R b, RBEMRMER L, BT BhREIK (—R Tk
) FENZRBEEA—BRATHBEXREaA, Gl ha NEBRigZR & b E%
WX R THBRETH PAENZXRASA - BRABEMZRBAEA, PloEs i
Zk s JAB) Ik it Z 4 (CAB), A RERIMZ R AU Z R AR ZRTER
BRI A B SR, BTEEPEFRIBE (Bl maii), BWiFEE HRE B
HEBMZR A0 MESZRERLARE LB RERMZRFESACY, NE—HE
PR Z R R BT AT AR B RE, %o LA RREROHE, Kb EREA
9, HRBXEGPRR S EAE S, BREATER N-MORB R4y HZ ks, WalHRE B
ZE, B EGREZRE.

P ERRHELEENARRRGHZREAA T H A~/ EHERE, Zhibaghm
ERELHS R, Wb LR ERBE A ME . T LM RE s
HEA SRR, Gl RR, BouisiRmSHl, METRYMELE, HEWRiEL
MR X A HE, RIS, F%. HeNSwEEELPH BRI R Kbk
K BB AEARR M 0200, LERX LM hiEEAR M, Wi, KERX bRk
X L8 & B NEEENAH O, hEfzENERTEKR. mRKMZRE SRR
PWIRIR R WIS, XHEFAERSBRBZREMAEZIR AR LS THEM,

b. Hhi2RYIE L

A B EETERZRBREATIEN, REMNATEEARAR, 20% B mT 8,
a) TER, FHHRKERMMEEFEREWE, SHAERREE, L AK RS
AR XLk LW R BT RE, EOELRER, POPATREETS
A LR Bt b) MR SMMRARE L& h M RN, I 4, Hig 56
BESH AR, mMEENE SN RRL R R, AN A— ) R ERX
Bt o Ao RE I ) Sl , i 58 S8 A ol BE B I TIOR3, B e 4/ B R A 7 LA R Il (g
Bk, AfE B g A AR EIER o KBESEAIMAE, AL esnl b
B RESRNER, wEsHERRRBEARN, HTFREREMARHEAS Wiz,
mAB AR HAY S ERA GRS HE, WHECARERE M THEH4A; D il



AR PP Mg b BR At 27 R 10 JRO PR Ak 323

FREMAGHERZS, RFE/HRESHRERMEMNHEMBTIHERE, HXAHEHTEST
S, HIMAMITERSFF#E, RASEREGET 1 Xt LiZEmabhn, ME
HoWRHYSHL, TCHAIALLE MAERRI N o B RRIARE KRS SR k R H
MARES, WA EAHMERRERTRR,. LMERBRERGTH, HAI5REARHE
YRk o RAEB KR,

(2) L FRUMERERTE

Pt d kT a R R MR RAEEIER, BolmE s EmnEsas e
PR TR 59 32 SR AR A AT A IR, KRR R, HIEMSRRERAR)SH
LG AR, HRERERAEBHZAMTE S BORW, HUCRE EIQR
FRBFHER CTHBSREAREIE . ATXHRAMILE, TAARTENS &, £ &
PRBE LAETHBR D et M, 1B, mFTRERMHER, BRENSEREELHER
ARHR, MRARHEEESIBITHE S BRERR, Prestvikt® (1982) £ Bl 1=,
W T & RER, £ Ti-Zr-Y @igd, —FEAME AZ RaX WL 7o ZRE
X

IRERBEHRE, W @ & )] BBAA, EAERSA, “hR” &L
POAR, FLBEREE, TRRAEMZREEE, WENEA, WBR—RIEHE R
BB CHRoy ELARTETE B 2 s W R X B R A s R KRBt sy, _EFHAY i3k 23K,
fn b B E A, WA AR S SR 4y, X R F T SRR RO BL 3 22 R s HH—Fr
BRTBMEITTESHER, ERENE, BOLABREZRE, PR e 5k
YR ARV

g, Zimilii

1. J. A. Pearce S8 Havig sheR1L 2 M, ERABE L, R—Fatk o HER,

20 MPARER, HHLEREREROZRIESR, EE ARG 20 08 REY ki #3835
B, MFLHERKRHZRIEA, ERABTRAANEEL, MEREDMATFE—R
EBXZRAAA, BXEREEANHENZRBE AR AZNAETEN, RRERT S
e, FOATIIBEAR T H 0 f RE, HAECL (EEREE) BB FRHET D,
BEMNRREZET% LR

3. WERILFEABIZE, WLABEZREEAMBR &M, B2, EHlan Bk miEEs
BERERBEHAFLE——I MR RER, XREER BT EARARE, L2EAR
Ve ko 276 T 1R e - )T PR RR BT B VDD K SR s PR S8Ry FIST B R S o 0 . B3 oo Al
RICEMRMZESR, WIFAR BB REXMNRE TR BEED,

4, TLBEEMHBEL, SRLHEEERHEL, Lk LELETERE W R, WEE
FUARE M A, UM b2 X S R, SR B R A— A R IER ., RITVELZM BT FIRRTH
FEH R R sy A LA, B ITIRE e SR T A SR AL AR S B TTE AR & T i e R AE R B h iy
HOERILZIT AR — S0 TR, ERPHEL: @dy—BETHE REBRLS) —mA
RIATLHE —HRXARNVIZE, TREGHRMEE, HEMRG%E CETERE, 048
MERWE L) MR, R EGTTRERMWET R, NEMEXL L, WK%



324 "R P B % R XK BT

ERALZ 7B PR E A 7 MR KA & SR oA W &
il ARWITHZXRPAGOEMR, 518 R SRk e i & ma kg &
TRt BKTCAE IR, X E B IH, LR e/ R R T RA, SR IF SRR, R,

# Z X M

£ 1) Pearce;J,A,and Cann J R _,1971,0phiolite origin investigated by discriminant analysis usingg Ti Zr
and Y, Earth Planet Sci Lett,,12,p339,

{22 Bloxam,T W aod Lewis A D,,1972,Ti.Zr ,Cr in some British pillow lavas and their petrogenetic
affinities, Nature Phys, Seci,,237,p134,

(3] Pearce,J,A and Cann J R, ,1973, Tectonic setting ot basic volcanic rocks determined using trace ele-
ment analyses Earth Planet Sci Lett ,19,p290,

(4) Pearce,]J A_,1975,Basalt geochemistry used to investigate past tectonic environments on Cyprus,
Tectonophysics, 25, pdl,

(5] Pearce,] A and Norry M_J,,1979, Petrogenetic implications of Ti ,Zr Y and Nb variations in valca-
nic rocks_Contrib Mineral Petrol ,,69,p33.

(6] Pearee,) A_,1983,Role of the sub-continental lith)iphere in migma genesis at active continental
margins, In; Hawkesworth and Norry M, J, (Editors),Continental basalts and mantle xenoliths,p230,

(73 Pearce,T H,et al,, 1975, The Ti0,-K;0-PyOg diagram:a method of discriminating between ocean aad
non-oceanic basalts Egrth Planet Sci Lett ,24,p419,

(82} Pearce,T H et al, ,1979, The relationship between major element chemistry and tectonic environment
»i basic and intermediate volcanic rocks Earth Planet Seci Lett ,36,p121,

9] Mullen,E_D_,1983, MnO/TiOs/Ps04sa minor element discriminant for basaltic rocks of oceanic envi-
ronments and its implications for petrogenesis, Earth Planet Sci Lett ,62,p33,

£10) Pharaoh,T ,C_and Pearce ) A, ,1984,Geochmical evidence tor the geotectonic Setting of early prote-
rozoic metavolcanie Sequences in Laplaod, Precambrain Res , 25,1283,

C11) H2E, 1985, Z S IMnO-TiO,-P,O: ¥ B EM E i Bl 3¢, MmaiY¥E, 20,

(123 Holm,P E_,1982, Non-recognition of continetal tholei'tes using the Ti-Y-Zr diagram, Countrib,
Mineral Petrol ,,79,p308,

{13) Schilling,]J.G,,1975, Rare earth variations across“normal sections”of the Reykjanes Ridge, 60°-53°N,
mid~Atlantic Ridge, 29°S,and East Pacific Rise,2°-19"S and evidence on the composition of the underlying
low velocity layer ,}.Geophys Res,,80,P1459,

(143 Sun,S.S.et al,,1979,Geochemical characteristics of midocean ridge basalts Earth Planet, Sci, Lett,,
44,P119,

(15) Flower,M F J,,1986, K{¥i ¥ HKidEy K& EX, R LFE, 10,

[16) Prestvik,T,,1982,Basic volcanic rocks and tectonic Setting,a discussion of the Zr-Ti-Y diScrimination
diagram and its suitubility for classification purposes, Lithos,,15,V241,

{17) Floyd,P A and Winchester J A, ,1975,Magma type and tectonic setting discrimination using immo-
bile elements, Eurth Planet Sci Lett,,27,P211_

(18] Miyashiro, A and Shido F,,1975, Tholelitic and calc-alkalic series in relation to the behuviors of
titanium,vanadium,chromium and nickel

(19 WA/RIEXR, ALiL,,1986, THIFIEFLELGFE D LD g kel 2y WGRHIRZE, E5H.

(20] BFIE, BAARTE, 1984, dElsT B U2 500 L% BB Sy 0, JURIAYE, E4i,.

(213 Hodder, A P W, 1986, f3Ti/VELE fERT 20000 09 A8 IR B R L S S T A KO T i T8 By Ao O
FUBIRLFE, 6.



B4 10 My IR AL B R YRR 1 325

(22) FBAG.A,, 1986, BT X R EMMERCR KRR £K. B 678 K0 el it &8 X% (=
%) .

On the Limitation of Tectonogeochemical
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Abstract

Discussing practically and theoretically the tectonogeochemical diagrams
given by J. A. Pearce and others to identify basaltoids forming tectonic set-
ting, the paper suggests,the diagrams are mainly the distinquishion diagrams
of rock types, and the principle reason why the diagrams can’t certainly ide-
ntify the tectonic setting is that there isn’t complete mirror relatiorship
between the tectonic setting and basalt-forming conditions, The diagrams sho-
uld be used with caution,



