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. RETTLANMELRRERPEET YN EANSE, KESBRAERTHE XY
ETR. ERLTENE 5.

IrAb AR B DAL T A0 I R AR O, MRl k55 LLIT SR A DAPE, A LLIBR 301 R T Zh 2 A0
W7 S sk — A NNE b 3445 il o S RE 20 AR BRBRAE=ZREBA F—kEAX
KINKER, Fok (ERAWED AAEZK S-ZKE REE (111—120Ma), B=KIE
RAKE-ZREKSEE (104.7 Ma), BI MERSH: B NBEABKIERS (96 Ma),
H#APRFARE, LAAZMMRICLRERY FUARSGILA M EREO. A XHTHTE
BEV AR HYREERBEE -k ERANEK . BHENNE qRA, 24EBKT400
km*, HEXEREBITAEBHISKELE,

—, ERAEHEAPERILE

ERAEFENRR, BREHRUSRER. BBy WAHEANGRTSERSE.
MRAFELZP-ERA, MHFHERE, AH XHEAHUEFHKRAERFEN0.73—0.81,
FH0.76 (4ff) . HRASBAREKA . BAEFEAZ) 40.59—0.62, =R1E FEAY)
#0.003—0.100, BEMA-PIERSKA (34 @, B S EREARN 1 —2%EA,
LABEERD™. WA, BRAMBRIE, S0 wEefHs%il L. FEEETHHLIAN
A&EHER, HRERRB., #KA. RO FAX. Y BAASKA 24 BEA,
HHANGMEZRREE,

ERASHEHE R RE | o £4ALOs/Na,O + K0 +CaO(mol) <1, HikenR B

"1 ERAANTHSEAOLFERS

Table 1 Minerai content and chemical composition of the main intrusive rocks

ARG | mAS | mkE | @WKE | B ok | mue | M OB | BRE | %E K

0.14 ‘ 0.03 0.01

Si0; | TiO; [AL,Oy | Fe;O4 | FeO Muo\Mgo CaO | N2,0| K,0 | POg [ CcO: | F | €l | HiO | Zwe )

0.19 [0.062 \0.015

65.50) 0.52 15.54: 1.77 | 2.18 0.0?3‘1.5? 3.09 | 4.17 | 4.03 | 2.01

0.69 99.60

Li Rb Sr | Ba Be sc‘v Cr Co | Ni Cu

Zn | Pb ‘ Zr ‘ Ga | Nb(ppm)

17.9 | 107 | 617 \1594 2.3 | 8.7 165.3 24.6 | 10,3 | 16.8 | 37.7 | 68.6 49.7‘196 l23.4| 21.0

LREE| Eu
La Ce Pr Nd Sm Eu Gd Th Dy | Ho Er Yb Lu Y |ZREE HREE| Eo*
53.4|105.7 | 10.6 | 38.2 | 6.3 1.50 | 4.9 0.7 3.5 0.6 1.8 1.7 0.3 16.9 | 246.4| 7.03 | 0.80

* EREEFONET HARAFASIENSE L LN ELE. PR LN IIGHLTHE, aRZeFERE
=

O I\BFE, 19864, Fi-tf LA RIERE B BRAFREE,
O ZEBE, 19824, XHEMBTHATWEKONFERALREX. PR, F1, He3—725,
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$2.26—2.93, REN R B REBRREE R K LRI RH LR, A R
AR (1, 3 ). &35 (VSr/%8r), = 0.7082, 8'°0 = +6.50— +9.34%,, F38.03% (844,
RIMEREZ.

=L EEEED WL EE S A I T

FERATHORIFITE 2K . HRAMEA 40Ax SR BEEFr8d2.00%, *
ERAD f10r Ay z B2, JEEAE14% . SKAHROr AR £7.32% L F, MAD
fAn SEMAMBHEKR, AE27% (B 1),

® 2 ERAHEPHARENMNRAENRTRS I

Table 2 Electron microprobe analyses of plagioclase and K-feldspar from the

main intrusive rocks

'l & S A

g e |1 |2 |3 |4|5 | 6 }7|8 | o |w un | 12| n|14]m
si0x(wt %) [65.04 [61.63 |65.22 | 63.51| 60.86] 62.96] 66.10/62.82 | 67.6663.20 [61.62 [62.70 [67.13 | 62.72] 60.76
TiO 0.020.35 | — | 0,97/ 0.78 | 0.54 — |0.24 0.01 0,04 0.13 — | — | 1.36 0.73
ALO,  [18.46 (20.64 [19.24 | 18.91(22.12 | 20.55( 18.05/15.51 | 20.09.20.30 (22.11 |20.92 [19.58 | 20.86] 22.34
FeO 0.14 | 0.02| — | 0.04 0.02| 0.08 — l0.26| 0.09 0.08] — |0.04|0.05| — | 0.30
Moo |01 = | = | =] =l = -] == =|=|=|~| | =
MgO e T T e e e e e e I B B B A
Ca0 0.42 | 0.25 | 0.10 | 0.26/ 0.09 | 0.10| 0.17 0.22 | 0.24] 0.18 | 0.07 | 0.03 | 0.10 | 0.10 0.28
Nayo 3.14 | 4.36 | 2.07 | 2.83| 4.27 | 3.12) 2.61] 3.72 | 3.22 3.81 | 3.97 | 2.66 | 3.57 | 3.04] 3.94
K,0 11.78 112,78 (11.51 | 13.48/11.90 | 12.70| 13.08'13.19 | 8.6612.32 [12.09 [13.63 | 9.48 | 11.92] 11.65
s 99.01 (99,98 199.14 [100.0 (99.99 [100.00/100.01]99.96 | 99.97199.93 [99.99 [99.98 [99.91 |100.00[100.00
An 2.08 | 1.06 | 0.50 | 1.20 | 0.38 | 0.50 0.82) 0.95 | 1.46] 0.81 | 0.31 | 0.13 | 0.57 | 0.51] 1.33
Ab 58.23 [33.88 [28.71 23,91 [35.22 | 27.06| 23.06:29.73 | 35.5731.07 [33.17 [22.84 [36.20 | 27.76| 33.48
Or 60.69 [65.04 [70.79 [74.89 [64.40 | 72.44) 76.1269.32 | 62.97,67.49 [66.52 [77.03 [63.23 | 71.73] 65.19
Vowm # K A

s 8 |1 |2 |3 ‘4'5 [s |7|s |9 ]w‘11‘m| 13 | 14| 15
Si02(wt k) 160,60 [57.61 |64.17 | 62.95] 61.72) 59.69] 63.71/60.99 | 64.53/58.20 [57.31 [58.50 [63.20 [58.09 [56.82
TiO,8 002l — | = | owsl — | — | = | = | — |ow0s|o08| — | — | — |o0.09
ALO,  |23.86 |27.52 |23.76 | 24.41| 24.82] 26.70) 23.90(25.39 | 25.16(27.73 [28.35 [27.91 [24.92 |28.75 [28.78
FeO 0.28 | 0.48 | — | 0.27] 0.24 0.25 0.18 0.15| 0.02 0.75 | 0.24 | 0.07 | — |o0.10|0.28
MO | == =]=|=|=|=!=|=|=|=]=1]=1|="/[0n
MgO 05| — | - | — | = | =] = =]=|=]|=-|=-1]1=-1-1-
Ca0 5.90 | 6.34 | 3.99 | 4.61] 4.78) 4.87] 4.48) 5.15 | 2.99) 5.28 | 5.14 | 6.10 | 4.85 | 6.37 | 4.66
Na;O 7.56 | 6.79 | 7.5¢ | 7.100 7.82 8.11 7.16] 7.77 | 6.84] 7.12 | 8.19 | 6.69 | 6.74 | 6.07 | 8.25
) 0.89 | 1.24 | 0.50 | 0.61 0.63 0.38 0.55 0.53 | 0.26) 0.84 | 0.60 | 0.64 | 0.25 | 0.61 | 0.72
s l99.16 [99.98 |99.96 [100.00/100.01[100.00] 99.98[99.98 | 99.80/99.97 [99.91 |99.91 [99.96 |99.99 [99.61
An 44.47 |31.58 |21.88 | 25.38 24.31| 24.34] 24.80]25.98 | 19.0527.59 |24.90 [32.12 |28.00 |35.22 [22.79
Ab 51.54 16110 |74.84 | 70.63| 71.89] 73.40| 71.61{70.87 | 78.9467.23 [71.66 [63.83 [70.32 [60.73 |72.99
or 3,99 | 7.32 | 3.28 | 3.99| 3.80| 2.26] 3.59 3.15 | 2.01| 5.18) .44 | 4.05 | 1.68 | 4.05 | 4.22

ST R RPLKREFRENAZKRATRM,
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Fig, 1 Projection of composition of K-feldspar ERAERERET RNBR TR
and plagioclase BERRE, DS N\HGEHATRSE
XHHKT AWK A B TN R FE i R, 2Y = 5,49—5,96

(X3). BRBER—RETROY Y, BhTREIBERNER, Ao RSN E £
FE5RARMER. RARANHERBRETLUMRRRAZEN & & BE, WERx B4
da i BER PR A750°C, fili FLH B = BhEE S G SR BER 38, logfo,= — 129, MIBE R A%
FRAZE-EET-RERALE, HBEAB 5AEESERRN (O AERHE RO AR,

_ 3428 -4212(1 -#%)

log fu:0 T +logx-+——logfoz4-8 23 —

Iogaxals:sos Iogar”o‘ seees ane sencen sne ( 1 )

X T(K) i 3 8, »hBRAR6 RECAHRETF FFFe“ E?’J%? oK, « )bﬁﬁ B
HRME KA MY AR, WG RS 1 . RIBEHT50°C, logfo, = —12, B3 HHA
£=0,31—0.33, & (1) RBRBRBLEROAREREA f1,0= (1.3—1.8) X10%Pa,

FRALR SRS AN, BR i 5HKMAF0H i TR &Kik:

Bi-OH + HF=Bi -F + H,0 FIF R 23 B OH.,
FE&RBoTRMNRR, THEEHIEFRERS S0/ fur BRIE® . X (2) FTE) H
SHRAEE, Xu ABRRBHERBESTH, (Xe/Xow) e AR BB HIMOH 557t HER

log( fuyo/ fur) au =%—0.31 + (XMg)m-( Ts(:’}g) +0.72) ~log(X;/Xow) piveeess (2)

B 5K MFOHR B B FHH750C, Xue=0.55—0.58 (E3). X (2) fERILAF
WH Mg (fuo/ fur) = 3 — 4, ERATER R A R EA H3E A K% BRI 508 & .
ERANEBANGAERANG . ARAOSRRBIREXNBHF-OH il

(K::.:%%)}QO.?B—I.OQ, E490.88, AINA S B F-OH il T¥ 8. M

INFiFes*/Fe** =0,11—0.18, 5BREFe’"/Fet* =0.20—0.22 ZH A B, HHEAK
%H%ﬂ%*fﬂzt)/fﬂ? ﬁ]foz &ﬁmﬂﬂb&ﬂ:o
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Table 3 Chemical compnsition of amphibole and biotite (wt %)

o | G | = = o8

M % | b0t | b-0t4 | bo19 | b-380 | b-ot4 | bore | zkror-z
Si0, 48.96 49.30 49.80 52.80 37.26 37.26 36.53
Tio, 0.90 1.00 1.10 0.98 3.18 3.84 3.82
Al,O4 5.84 6.45 5.39 4,22 14.71 12.80 13.94
Fe;Oy 1.57 1.96 1.82 1.89 3.32 3.50 3.46
FeO 12.84 12.74 11.75 9.40 15.12 14.60 14.34
MnO 0.59 0.47 0.58 0.41 0.46 0.44 0.40
Mgo 14.00 13.00 | 14.25 15.75 12.20 13.65 13.20
Ca0o 11.38 11.18 11.80 11.48 0.63 2.55 0.92
Na,0 1.14 1.26 1.08 0.88 0.08 0.30 0.16
KO 0.58 0.62 0.74 0.46 9.32 6.50 9.20
H,0* 0.82 1.42 1.67 1.43 2.46 4.15 2.48
F 0.25 0.26 0.27 0.31 0.49 0.48 | 0.46
s 98.87 99.66 100.25 | 100.01 99.23 100.07 [ 98.91

124(0) % _ aNu
si 7.33 7.27 7.27 7.59 5.74 5.54 5.64
AlK 0.67 0.73 0.73 0.41 2.26 2.24 2.36
TiK | [ 0.22
Al 0.36 0.39 | 0.20 0.30 0.41 0.18
Ti® 0.10 0.11 | 0.12 0.11 0.37 0.21 0.44
Fed* 0.18 0.22 0.20 0.20 0.38 0.39 0.40
Fet* 1.61 1.57 1.43 1.13 1.94 1.81 1.85
Mn 0.09 0.06 0.07 0.05 0.06 0.06 0.05
Mg 1. 3.12 2.85 3.10 3.37 2.80 3.02 3.04
Ca 1.83 1.76 1.84 1.77 0.10 0.41 0.15
Na 0.33 0.36 0.31 0.25 0.02 0.09 0.05
K 0.11 0.12 0.14 0.08 1.83 1.23 1.81
OH" 0.82 1.40 1.62 1.37 2.52 4.11 2.55
E- ; 0.12 0.12 0.13 0.14 ‘ 0.24 0.23 0.22

(& ZELEHTZRT HHTH)
=, EEESEV PR WRIREIT R

ARG EYT WEREFZAREG. B #RA. FRAMAE, EMHHET
FEETEGHANEL (R4, DB FORBTEERGLLBBRFA R PHATES
B AR & LR SAT MR BB CEFEERELLEL) . EEREELES,
BRI HEEERBRKET Wb 6 RECAAET, kRS RHMNA, AR
AR A X ETRGEERD, ERFAARPURETH. AESKERERF,
WeTCE AT M FEE BN Yoy B B 1R AR

MBRITHERD FESRERRD, HEEH KA. Ba MO RAGMAZENE, MWSr
o REUMAFRAE L, B K (F5)W, FREBAAREZBMHAREGHRERD f1
Ba, Wi#HLAWIEST (B 2). ML RESRE R L8P, SrfRb, Ba 5@ ERZA
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Table 4§ Trace element analyses of major rozk-forming minerals and accessory
minerals
om BRRNE | B28B | #KE | WKE|F % |REKA | AR &
BB X 6 8 I 4 4 1 |1 3
Rb (ppm) 2.5 447.5 32.5 256.7 |
st 15.67 15,26 | 1210.3 140.7 | 405 318
Ba 98.73 | 1373.27 931.5 4520 192 ~
Li 2.83 79.13 8.1 7.1 11.1 12.2
Be 1.90 0.43 2.94 0.96 1.46 -
Se 42.02 8.30 2.06 0.80 10.4 64.0
v 91.02 111.55 9.27 5.46 24.8 711.7
Cr 39.99 34,17 1.18 - §5.6 54.4
Co 21.33 33.00 6.01 7.67 6.49 ~
Ni 27.68 45.81 9.10 4.67 7.53 86 .6
Cu 13.00 12.72 - — — 387.3
Zn 120.30 222.15 4.58 2.10 — 98.3
Pb 4.38 14.58 46.95 69.30 — —
P 144.27 412.29 176.7 220.3 177728 460
Ga 11.11 17.33 33.1 30.7 43.2 38.0
Nb 6.93 14.74 2.60 14.50 10.7 1363
La 66.59 30,84 24.44 7.87 .12 950.4 2146.6
Ce 187.50 18.16 32.94 6.43 4.60 1682.1 3361.4
Pr 17.11 4.82 3.26 0.70 0.78 175.9 959.3
Nd 70.87 15.99 11.21 3.48 2.19 628.8 3410.8
Sm 14.70 2.60 1.51 0.39 87.7 714.9
Eu 2.84 0.50 1.42 0.51 0.086 17.56 160.32
Gd 14.47 2.46 0.99 0.20 74.9 584.9
Th 2.36 0.41 0.11 0.047 8.8 110.6
Dy 10.70 1.62 0.71 0.19 10.4 353.8
Ho 1.93 0.29 0.12 | 8.8 71.3
Er 7.34 1.35 0.24 0.29 L 112 122.5
Yb 4.40 0.75 0.3 0.13 0.33 18.7 133.4
Lu 0.62 0.12 0.045 0.02 0.34 2.8 15.5
Y 45,42 6.78 3.56 1.44 0.74 217.2 1499.4
SREE 396.85 116.69 81.30 21.65 3925.3 | 13644.7
LREE/HREE 7.40 14.70 25.26 23.35 21.39 7.73
Eu/Eu® 0.59 0.60 3.37 5.04 0.65 0.74

R F e Rb HEFRBOEHE 47, HETKRHAREMESTE T HRL N,

WiRE, AZHERLEHE,
KB4 o B IR Al
AXBRBRERBAEHBLEIERGRTRHELHRY AR HERE. BEER
f L LREE/HREE Z#i# K, fAEu R &EEiR®E, H EEAT e, AnEan &
RAVIBHMXE (F6), RETHET ¥, MRAMBAE HoELEREST BHLTHEH
518
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RbSrBa LiBeSc VCrCoNiCu ZnPbGa
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A2 £AREANEEES;YN R
PR ERTEN LA
Fig, 2 Comparison in whole rock normalized
trace elements between major rock—forming
minerals and accessory minerals
&, BSANMTRAEN.
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Table 5 K (mineral/melt) of common rock—-forming minerals from dacitic and

rhyolitic rocks

ﬁ‘E '
E\¥ | m m o=@ o ~
K ¥ = £} # 1S a # Kk n
:‘_--_._,_‘_‘_ 0
JTE ~—\ k
Rb 0.041 ‘ 3.26 0.011 0.659
Sr 0:22 | 0012 4.4 3.87
Ba 0.044 r 6.36 0.31 6.12
(##G.N.Namson, 1978)
6 FRBALPRLITRRISN
Table 6 Diagnostic parameters of REE in intrusive rocks of various stages
B AMF = 5 SREE(ppm) | LREE/HREE Eu/Eu®* l @ &Y AnY B#/ Ay
/- R 4 449.3 5.74 0.81 \ 13.65 18,98 0.60
s oK 13 246.4 7.03 0.80 6.70 11.79 0.14
w =K 2 199.8 ‘ 8.47 0.67 ‘ 3.05 8,47 0.03

hE3 TR, ERAZSPEEEEY Y M HERLE B LR NED, BERLs
. HLigMmARMEuREA—EX0. 25 PR LTRBRILEZHARY, SR PER
BRiX ey R L L ERREEER T ORERPRLLEEENERERIB Y, KR
V- HERR L TR EREH,

ERLAETERERARNOMEZ RS 6 REAHMg fiFe, LARIBA (CaTi(Si0)
(0, OH, F))th 7 ¥fn 6 BLALACa F1Ti, MM ETRAFTERKAY PR 9 Rk
ffy Ca?*, Sr**, Ba®*, K*, Na*"SFMHET, LARBEKTR (Ca.Cas(POIs(F, Cl, OH)) H 7 &
19 kEAMCa BT . ERAHTARG., BARBMBAHEMNEERL, MKG MK AN
MERAEL, €8, ERLTRRESE.
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EupBHik, hFE® B EREXREEANSBE R fsedd, N
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Fig, 3 Chondrite-normalized REE patterns Fig, 4 Diagram showing contribution of major
of majJor rock=forming minerals and rock—forming minerals and accessory minerals to
accessory minerals the whole rock REE abundances
1—# %A 2—#KAs 3—MIRA; i—REE, A piFRIAS

5—#ikhs 6— KA 7R 8—2E

mEIMRATR, BB afBERKGLRARGHRELTCHRFENRRE TS, ©
AR LTENBEESA. BZ8, ARKOMKBRLFEERKTLSE, THRRAMAENNAE
WK, EXEEEATHRET OB LERM2ERLERNTRELE 4 . BRARRH
TEERE, HeERAPEAMERRD, ERARRLEEHLRIBEA. MiRA. ARG
kamLtEERE, LEAATHERTFES, M2ARLERHTRREX. FHLEMNEE
fleam s 8NN EEY B,

ARERAERFSRPWA. AN AHFEHE o B, ERRER FEERLNHS
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#ls MRAVENEHRAMARERSBENERBASETHESH. #iLFX I1
R AR ERIbEf ), RETHENBEH SRS B EE L ZREyVOMFRO S SER
iz (F6)o

W, 5

KX E LU ENBREERAERR sAPEEES 7 DAE WK (LEHRE
r!ﬁ%

1. AR RS EEREOr-Ab flAn-Ab EE N L. K AMNE RERETE
¥4750°C,

2. BRBRERERE, HEHWN, logfo,= ~12, fu,0= (1.3—1.8) x10°Pa,
10§.’,’(sz0/pr)= 3—4,

3. ANARMEMANTG, SBRZBF-OH L FFH, MEFe®/Te* ki —3,
KPEARERIERTP 0/ fur M fo: BERHBEL

4, BBV OB LCEME - RERCE EERE, #x EER LK mKERY
YL EMTRE CERESH, AXNTRE L. B6. ARBRFKAEEHL AR LR
SERGEEF W, £—RkdlTtE. DREE HREE MM S#, FERK kT8
YRS R s TMEu ) SHNRBmTRMEAHE RS> E.

SFSPIR TIESREH TREM. ®REY. BXREFFAELRATE, FEEDA. ¥y
S BHA XFREMB IR WD RE X TWR TIE. RREFHTETHREL
X, RS RN, ek B,

2 F XM

€13 J.A.Whitney and J, C, Stormer, JR,, 1977, The distribution of NaAlSi,O, between coexisting
microcline and plagioclase and its effect on geothermometric cualculations, Am, Minersl ., 62, 7-8, 687-691.

(23 D,R,Wones and H, P, Eugster, 1965, Stability of biotite;experiment, theory, and application, Am,
Mineral,, 50, 9, 1228-1273.

C3) J.L.Munoz and S,D,Ludington, 1974, Fluoride-hydroxyl exchange in piotite, Am, Jour, Sci,, 274,
4, 396-413,

(43 G.N, Hanson, 1978, The applicztion of trace clements to the petrogenesis of igneous rocks of

granitic composition, Earth and planetary science letters, 38, 1, 26-43.
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Geochemical Characteristics of the Major Rock-forming
Minerals and Accessory Minerals from the Granitoids

of Donghai Area, Northern Jiangsu

Wang Jianming Li Kangqiang Yang Niangiang Ding Guichun
(Central Laboratory, Bureau of Geology and Mineral Resources
of Jiangsu province)

Key words; granitoids; geochemistry of minerals; northern Jiangsu

Abstract

The quartz monzonite-monzonitic granite masses are the main intrusive pro-
ducts in Donghai area, northern Jiangsu and can be classified as I-type grani-
toids, The major rock-forming minerals are composed of actinolitic hornblende,
Mg-rich biotite, oligoclase, perthite and quartz, with sphene, apatite, zircon, mag-
netite etc, as chief accessories, The thermodynamic calculation indicates that the
physicochemical crystallization conditions of the magma are ¢ =910-690°C,
logfo,= =12, fuo=(1,3-1.8) x10%Pa and log(fuo/fur) =3 -4, The 1st set of
transition elements are abundant in hornblende, biotite and sphene, but are obvi-
ously reduced in oligoclase, perthite and quartz, As hornblende, biotite and oligo-
clase play the most important part in the contribution of REE contents to the
whole rocks, they control the REE distribution patterns of the rocks, These three
minerals are usually rich in HREE with comparatively large negative Eu ano-
maly, while plagioclase is relatively rich in LREE and exhibits positive Eu ano-
maly, Thus, with the advance of magmatic fractionation, the mafic minerals and
plagioclase will be gradually separated from each other, and this will lead to the
depletion of HREE, transition elements of 1st set and Fu contents,



