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AEAAERTT LHig. b RS GRS RE KT R R E R B, 18 Mgl
G U D 8N v R R U S Pl R s R

1 NKEE A EERE

NEREGBEREBRRBES, AREXREFHEN: OHRAREEEAEH, RRE TR
B EREIARSE XBXNKFEOCE—BREHEERBRRE. EAHRBEHNRRE
AEAEBREAIREAT AN T2EE BARAN BHEL” BRRE Rl e BB,
TEN“BRE"THNKFE A BEERIAMTECREEARTEARNEERRE.
BT FEEREAHEN RAK . E—FBEAESHEREF . SEETYHAFERNER
MR- FEAEIRAERET, RAREHWHAT YRS AUT—RONKREAE8E.
W0 b SHERERATE LR LR AR NEREL, T EE—RHREMNK TS G EHE,
HIEBAE”,Chappell F (19D HARNX —E . QHBERERERAER. F—FHRAAR
Nk FEEGEEMFELNERRE.FAELY, FHEESHERRBRNKRE R MMM
EREAERT I REXRERAKFEGEE. BIAARAUERRNKEE A EERENE
MEERPEG MFENKFREGEEMFESAET PMLY LB REEMEXE. RKRE
AEEFERRET LHMBHERRERER  BERERXTRATHRIERER™EER
RER I i TRA T4 52 w8 Fg R FU I 1B & (Barbarin 45,1991)9%,

EXPEREXETEERBAI > HHE:OBESEREXEHELR . QNKEEAE
HORNEFMEBUE T HE . ERHTTRERR, INAXBEENTF EEAERENN, &
RRET Lo, RAESERRBESER.
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Fig. 1. Classification of modal compositions of dioritoid. K%E&:Kmﬁ%( ., A

1 —Heishanzhai; 2— Shaoguodi; 3—Under the willow; ﬁﬁ%mﬁﬁf%%m R % BBE u

4—Shouwangfen; 5—Fangshan; 6—Wangan Town. ?v‘{’& A ﬂy *, {El :ﬁ- Hg mu LA 5? ¥
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AXTSR. ARG FHCENEER, TSR RO REREER, 8 K EAE 1+ 30, (AR
REABASHFEEARMALLENE, AR EAAR  MREHE 2L,
NKkREAEETIETUIMKE BEZG ANA HKE AESRATVHESER,
BRANGHERZF—RE 200U L BT WAHBSKY &0 B KA RE%. NKRAEE
BEZERBERR /D, RE KA S A
1.2 BRRER
RA By Fe?™-Fe' -Mg’" =% R B T A B KB A KA R ERER. B 2 /[LUE
HEXHRKFEAOBRRZHHIARIUEEMC XK, AERREENFL. BEEHREH
NKkFREORAETRESRBENABAR. MEER . EREANNKREAQEERELET M
X EESHRETRERE, T4AENKREAESREERLITFCR, ELMRMRT TR

e
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(BRZHYLTMHERBELF 18OV EXARF 1985 P  HEM AL, AP EMFERFRFIREZHE)
1=/ 2— B L 3— M IR T 4— 48R 5— E R, 6—F E,7— 4 W 8— B W]

Fig. 2. Fe'*-Fe?*-Mg’* diagram of the octahedral layer of biotite from dioritoid enclaves.
1—Xiaosigouy 2—Fangshan; 3—Under the willow; 4—Shaoguodi; 5— Wangan Town; 6 —Shouwangfen; 7— Niujuan;
8— Sadaigoumen

YSr/*Sr M EH R R AR KRERREFMEES R EAXNKREAGEHXF
PR, FEBCEEBINK RS G EETSr/*Sr #56 HE W 0. 7050 Gk 2 %,1988),
MAXFE RS EKREEY, HREBESRIFS.

1.3 ¥BTR . RETEITHOORE LR

HRIE METE FHEMBTCETUARETEGRE. Tindle(199DENNBE
Puscao BAZETHNKREABEBRERRUS E-ERXBEHEH.

ERABRIBT TERMNERELESRY I TEMNKREHEELXRWES
2,1980)%, ARNKFEEHAREMFEEH Ce-Ce/Yb EBR(E DHAEHLKER, MM
2, XRERK N BERBF LR IMFREGDHS, 1989,

ERABRMYBEREWSETRALEELHY BESRLE- TRER. LLHE-HKER
HATFHE-HEER LSS D ERS,1989; ¥ 18,1989, 2 MM %,1993)°, XN
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KEEGEEMEF EE%BTE MgO-Fe,0, B## (B 4a.b) . W LT K La-Ce B (E 52)
Gd-Sm BB (B sSHEBENELXBE RPN KRA oGt NFEETRREXBEHE. |
# Gd-Sm E#E(E sb) L. 4 BN KRS GEANFEEH AR —EL, MEMEK, ELEL
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Fig. 3. Ce versus Ce/Yb diagram of dioritoid enclaves and host rocks.
1—Shouwangfen; 2—Shaoguodis 3—Under the willow; 4—Niujuan; 5— Sadeigoumen; 6—Futuyu.
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4 RKREROEREFFEE MgO-Fe,O, E#
HHEAE T IKEE%,1988, AL EBZHHEKIN,19900)
Fig. 4. MgO versus Fe,0; diagram of dioritoid enclaves and host rocks.
1—Dahaituo; 2—Shaoguodi; 3— Under the willow; 4 —Shouwangfen; 5— Fangshan.

0 AW, 1984, ALK ETEMGMITHT SHERNH XA REH KRBT R
® TIEB=HEAN, 1990, KX ORKAHFRELAT KAT HHERRRTREN LS
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mAE S TR, ARRISANK A AERMTFEERBAEI G E-RELL HHENFR
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Fig. 5. La versus Ce diagram (left) and Gd versus Sm diagram (right)
of dioritoid enclaves and host rocks.
Data sources as for Fig. 3.

BB KRG RN IR K S A Ak RSN FRRRER NREEHE
HARRE T YRE T R ELREER KRS EORBER A F S I ES R A A X
W R ik 8 R 4 R M AR B BN K R B B FORE TR, LA SREEERFE
AAMKERER T FERERARX LEIBPRERKER. B FRST Y Sc/*Sr ¥E
PR R BT R AR ST R AT A ERE — IR BRSO C B ELb 3K T BE SR U T B @, I e
FRHEATHRAEOERNFEEAERSA THRERSENKERARKKERGF
A BUFEE—ENSERIFIER.

2 bR AR SR

g REABENARTESZ — RN ES BN EEARTS . BN NER KR
meE LM MEZ S, LR SRR H TR RN ERHER BT REREA
B 7= By BR Ak 2 F#4E (Moperios, 1981 %%, RIS ALH B 5L R KX I 6 BB N AR 9 B E T 4%
Pl - BRIL A, B RS B S E R BRI E . LBy TR
REREHX —IBMEBERKZ —GkA{%,19900°,

KBS ER—FHEHS LB ERERS SR NIREFTFAMAE—EFRX. Fiti
LB E A E A A TR P EEMNL, HEE Mo.Pb.Zn, W Ba,Fe %, 4 Cu; fl$h
Fis B, B B E Fe.Ba.Mo. W, Au %, 114> Cu, Hith @ T X LM AT L@ #%
GEA{Z%,1990); B—HHE 5 LB A SR BT FT#E XK.
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M R RS RRE . ER e AN B EE R AT mER . £ EH (de—roo-
ting) {2 A BRI L8 o, [t E B E AN TR FREERES, FBGE WL
HARTES R EBLEEER. NKEAGEEENX Mg s RS EN ™Y, i
B B D TER. A 1 HELLE Y Pb Ag W Au W B EERT TE, FHEHEE
4 %% 158.18,90.00,83.73,135.85,Zn.Mo.Sn ¥ EETE. HEHEEEZHI AN
3.38,9.03,14.56, X1 LB A S ERILTERFEHEXR FHEXRHEELLE S, L@
FX TR NBEETHR., ELMBPTHITE Co, EXBFEALIER, EMSH, FHER
AN 0. 66, AL FHARBE ALY Cu T ML Fe BE LB FHEETE, B
EEBEAIRPEAERTHRTE CFHERERYCY 0.69), #1584 X A RALH + /)
B Fed . SEXMEAMIEHBBE NS FHBHKIATR ER T ERLPRFNE KT .

®1 AERECESRTTRFEE(0OREMEAT ERRY
Table 1. Abundances of ore-forming elements in dioritoid enclaves and metallogenic
enrichment coefficients of the upper mantle

BRS Cu Pb Zn Mn Ag Mo w Sn Fe Au
SD-I-1 20,0 67.6  331.8 0.076 1.19  3.98 37.7 12.4  4.82  0.018
SD-1-2 14.2  64.7 157.6 0.015 0.512 1.44 250 11.1  2.21  0.182
£ NJ93015 16.5  46.2  226.1 0.064 1.26 7.96 104.3 10.8  4.74  0.032
LOK-2 121 33.6  278.4 0.100 0.627 7.04  34.6 9.86 4.07  0.089
4 NJ93111 3¢.8  41.0  198.6 0.079 0.603 12.1 78.6 8.76 4.16  0.009
FT93010  25.7  60.0 84.9 0.077 1.23 0 96.7 16,2  5.58  0.031
Ty 20.6  52.2  212.9 0.069 0.90 5.42  62.8 11.5  4.26  0.079
SD-1-1 0.65 204.85 5.27 0.74 119.00  6.63  50.27 15.70 0.78 33.97
SD-1-2 0.46 196.06 2.50 0.15 51.20  2.40  33.33 14.05 0.36 343.40
L] NJ93015 0.53 140.00 3.59 0.62 126.00 13.27 139.07 13,67 0.77 60.38
i LOK-2 0.39 101.82 4.42 0.97 62.70 11.73  46.13  12.48 0.66 167.92
% NJ93111 1.12 124.24 3.15 0.77 60.30 20.17 104.67 11.09 0.67 16.98
FT93010 0.83 181.82 1.35 0.75 123.00 O 128.93  20.51 0.90 58.49%
-1y 0.66 158.18 3.38 0.67 90.00 9.03  83.73 14.56 0.69 135.85

PR PERERE QRSB HES T ESH Mn.Fe B8 % FHBRT ERAR=NKRE G AER
PR/ LR TREE; LRI TEER Mo W LIREFHBEHR 06 DEB MRS NBAEHETHERNE
B, #% Ringwood 1M A BNt H AR £ sl ST R =0, R A L Anderson(1982)

3 L FHUSERY A SRR

BACH R B X PR R A R AR BN MR EERTIREMBARLTHE
REER, PR Y TR EENYRAR, TR ERHBRBA AR (FIL%,199007,
I E R ERERERBASHEALX : OFL- R - Fm R BT R LA AL H B 2 R
WX, b5 40°ZE 75 LA R RAT W X3 R K AT I AR IR X, A F P 8 2 [ 89 o L A8 JR O IX (5K
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FHEEF, 1990, INRREX EESMA R THRLAEE TR BN RETRER. o
FHESFIAER PR, B RN RERGR 2, QFILERE X F 2 i F oo T B,
MR AL B S TR BTl (UL P8 R T RS A AR B NI R R  pe &
4, ETBE AR T A9RGB S B T B TR R SR 49 AR T OBULL FREFISR
BEFREN ATV B R AR R 2);ORTTUAREX FEA R PR ERE PR B
R REH. AEE o RIECERS, REMINHWEREE o £O4%, B FEE R
RESOEE JHEEBESAMET P BTG 2.

%2 EE#ResadERRBNE

Table 2. Generalized model for rock associations of regional crust

ig BGBED) AR p(10%Pa) t (C) A6 24 B 5T IR E (km) AR
Al g% =y ic| >4 400~ 600 >14.5 t#5
AEE T8 AINEHE 4~10 540~730 14.5~36. 4 o i 3%
RUFE KT H (K58 /AT EAN 2~7 400~550 7.3~25.5 b
i
Ml | EALBE AR FINE A, F Rk BRoRL 4~12 500~ 850 14.5~43.6 o 3 5%
HAH
badic:c R A A 8~12 800~920 29.1~43.6 THE
HIvER B HE 2~7 350~520 7.3~25.5 ok 1
KATIL| e RBE. EIERE FHINEH 5.8 620 21.1 it
B HINEH—BRE S | 7.5~8.5 | 560~800 18.2~21.1 THE

e R BB EE (19900
3 ANEFE(PHTDOETARFEERP. THERT EERY
Table 3. Abundances of ore-forming elements in Hongqiyingzi Group (middle crust)

and metallogenic enrichment coefficients of middle-lower crust

HaE Cu Pb Zn Mn Ag Mo w Sn Fe Au
SD93004 39.1 16.4 42.3 0.056 0.626 5.30 75.1 15.1 2. 30 0.031
% CJ93003 19.5 53.6 383.8 0.076 0.626 12.0 77. 4 8.15 3.48 0.032
DP93002 36. 6 51.7 79.0 0. 083 0 11.7 73.7 8. 44 2. 80 0. 009
DP93008 10. 8 46. 8 306. 1 0. 091 0.590 0 50. 2 9. 05 9.04 0.019
3 XY93002 35.1 33.9 73.0 0. 058 0.613 0 25.7 7.42 3. 47 0.028
T 28. 2 40.5 156. 8 0.073 0. 491 5. 80 60. 4 9.63 4.22 0. 024
SD-1-1 0.71 1. 67 2.12 1. 04 2.42 0. 69 0. 62 1. 29 1. 14 0.75
7 SD-1-2 0.50 1. 60 1.01 0.21 1.04 0. 25 0.41 1.15 0.52 7.58
# NJ93015 0.59 1.14 1. 44 0. 88 2.57 1.37 1.73 1.12 1.12 1.33
LOK-2 0.43 0.83 1.78 1.37 1.28 1. 21 0.57 1.02 0.96 3.71
® NJ93111 1.23 1.01 1.27 1. 08 1.23 2.09 1. 30 0.91 0.99 0. 38
it FT93010 0.91 1. 48 0. 54 1. 05 2.51 0 1. 60 1. 68 1. 32 1.29
Iy 0.73 1. 29 1.36  0.95 1.83 0. 94 1. 04 1.19 1.01 3.00

O#FHFEMFREARD U BRFEMIEST Mo Fe BUN% . HEN 107QF . TRARTV EREY =
WEEEREBERT TREE/F . THERV TR THEE

LHAOF SHBREET R DI, RBIERE AR T RPN, 1A TR
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BT 08 (Taylor %,1985) 7, HINK T A A ELEERERREXMBEERESHER,
HAHGEEHTHEL BHEP . THENER.

MFE 3P LLEE, AR F ., Ta X TR A P TR A AR T L8, 0 Mn,
Mo.W.Sn.Fe B4 F ¥ A TRk CEHEE£EE0H 0. 94~1.19),Pb.Zn B F B FT#k (T
HERRYSH N 1.29.1.36), Ag. Au M AR EWTMCEFHEE R FH 1. 83,
3.00),M Cu MM BSMCEHEEREIN 0.73), AR Mo Fe WER EEFRH LHung,
Pb.Zn R Z, T Ag.Au Bl LB A Tk, LA R T8k, XUk B A 2B HR
Ag AuE5EEMBHEXLHERE., Cu ERXHBHIETH, £+, THEFXTH, XN
ESHRIERARARBEBHZ R Cu 9 EERE,

4 EFRFAI T K TR

TR RE KL S ) B FE IR R R A ALK T P9 IR O A R B E B
(Taylor %,1985)"%, R BARK R EM BN ELEAH, KRBT N EPAKNE . EAK
B Bt AR R B B BB B BB B B KL B B (Clanke, 1992)% T LI ZAE R X RIE R &
TREERT TR ERERW, MRE—REZ - FEER HREHRES RER H G
FRARAN K 2 [8] | 1B A0 P AN L A4 B [ 1 4F (Engster 9§,1985)7Y, BARARXBER LR TLE
T BEFFENERAR . BEUREERTEEMNBRERNRERETERNEREHNRUTE
FKF LKA REREERBERFLHRETY, R0 A EARFARERFTE R
#RS TAKREAEARENESERBERREKNER, BEREMNRKEE A Gk

B TRUERREERRERRERKEZHE SERNEEERER.
M4 PHUESH,Co.W.Sn EEKMEXFEMLIBTHRE TR ERRL 5N
0.90,0.96.0. 97) , R R W E 1R A Z L FHEANBIRA P T, 455 2 W.Sn, T4 K E AR E

R4 EREABTARFERERNERT EREY
Table 4. Abundances of ore-forming elements in granitoids and metallogenic enrichment

coefficients of granites

HS5E ALGLEH Cu Pb Zn Mn Ag Mo w Sn Fe Au
SD93001 —KIERAE 25.3 46.2  29.8 0.023 0 49.2 84.0 13.1 1.14 0. 020
% FT93008 s 24.3 31.3 48.5 0.061  0.609 0.484 69.5 15.3 2. 86 0. 020
DW93018 WiZXBE# 16.3 40.9 37.6  0.024 0.623 O 71.3  11.3  0.451  0.020
DW93004 BEBERKE 18.8 32.1 45.1  0.067 0 3.81 37.8 7.92  2.02  0.050
d CJ93002 HEFE 15.3 62.2 91.3 0.024 O 3.25 38.2 4.52  0.539 0.038
Ty 20.0 42.5 50.5  0.040 0.246 1.61  60.1 10. 4 1.40  0.030
SD93001 1.23 0.8 0.14 0.33 0 9.08 1.34 1.14 0.27 0.28
% | FT93008 1.18 0.60 0.23 0.8  0.68 0.09  1.11 1.33  0.67  0.28
£ | DW93018 0.79 0.78 0.18 0.35  0.69 0 .14  0.98 0.11 0.28
% | DW93004 0.91 0.61 0.21 0.97 0 0.70  0.60  0.69 0.47 0. 69
¥ { C193002 0.74 1.19 0.43 0.35 0 0.42  0.61 0.39 0.13  0.53
Fiy 0.97 0.81 0.24 0.58  0.27 0.28 0.96  0.90 0.33  0.42

B BEREFERERE QRS ZREMTEIN M Fe B NS  REH 107 HHNART ERER =LK
ERVAREE/NRKEAOEERT TR FHEE
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HOMFHEEKES, BRAR W.Sn TR BE L#tid+ , FREP . THETHREE LN ER
KEXABED K., Pb.Mn MIHFLKSHRCEEFHERELSH1H 0. 81.0.58),1 Zn,Ag.Mo,
Fe.Au Bl & S CEH EEZRY 0. 24--0. 43), IR R AL H IR PR HA TR
WA, Iz AKX Eahig s T EE R BRI SR Fay ™.
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A PRELIMINARY DISCUSSION ON THE
CRUST—MANTLE MINERALIZATION IN THE
TAIHANG MOUNTAINS—YANSHAN OROGENIC

BELT FROM THE ANGLE OF DIORITOID ENCLAVES

Liu Fangshan and Shi Zhunli
(China Untversity of Geosciences, Beijing 100083)

Key words : dioritoid enclave,crust-mantle mineralization ,orogenic belt, Taihang Mountains,

Yanshan Mountain
Abstract

Since 1980s,such factors of continental lithosphere as its composition , texture,formation and
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evolution have become the forefront research field in geosciences. Orogenic belts seem to be the
key link in the study of continental lithosphere. Being an orogenic belt developed since Mesozoic,
the Taihang Mountains-Yanshan orogenic belt is of great significance in studying the formation,
development and evolution of the crust in eastern China or even east Asia. As the lithomicroprobe
method is one of the simple and convenient methods in the study of deep geology,the authors
have discussed for the first time the influence of the composition of the upper mantle and the mid-
dle-lower crust as well as the magmatic evolution upon the ore-forming process from the angle of
dioritoid enclaves. Preliminary studies have demonstrated that the tentative idea that dioritoid en-
claves can serve as the lithomicroprobe of lithosphere to reflect the crust-mantle mineralization in
orogenic belts is fairly reasonable. Hence, the idea provides a method for the study of orogenic
belts through the investigation into the crust-mantle evolution and mineralization. It is also point-
ed out that mineralization and metallogeny of orogenic belts are controlled not only by regional
nonhomogeneity of the mantle,but obviously by the crust-mantle ore-forming system. The ratios
of metallogenic elements in dioritoid enclaves to those in the upper mantle and to those in the
middle-lower crust can reflect the metallogenic contribution of the upper mantle and that of the
middle-lower crust respectively. In addition , the ratios of metallogenic elements in granite to those

in dioritoid enclaves reflect the composite evolutionary results of granitic magma.
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