EACAL I A O

GEOLOGICAL REVIEW

Vol. 53 No. 2
Mar. 2007

R [ 7R # Ap A SR PR R o= B 3 AR RY LA [

1, 2)
EE
D) o E RN FEE) M BRI 22 i 58 0 R 2R AR AR A A BR A 2F T S S8 =, T, 5106405
2) o [E b AR (b 50 M ER R 27 5 B TR 2E BE . db A, 100083

PMERE A STRIS A0 [ 2R A A B s F 7S A7 7 B9 LA TR B . C B3R A S 25 9 A I LG £
Eu S W ML A — IE KA BB KOBCE B 0 Koo (B I L1 30 52 8 52 A9 T 1 132 0 2 e ) i 2 35 40 531 e 0o
Hh [ AR AR b AR AR B A I . ARSI O AR AR P AR AR C BUR A TR A 2 Bl R I A S O AR AL
TR Y B ER R . © IR 58 H AR A B R BETR TG 1 Eu 52 ARLIET & — IE K TR I C BUIR IR 3857
5L RUE A AR 0 Rl AR T A B IS © KA A I Koo fHASBEF T 5 AP
AR AR A L M R SR . @ — Sk Y 2 A S B 0 R 2 ) ) PR AR AN S T R AR R e A AR i

P .

KRR B UK s A T R s KRR A Koo B s HUBR A 27 40 51 P e

B 19 42K 1ddings(1895,%5 5] B Muller and
Groves., 2000) P B 5T KOS R S B0 5 KO
WA KO AT 2 A RS R ) TR A
— s T B KO R B R R RO 4 A
S5 B TR VAR OC . E W51 R b B 2 K Y
X 7F (Sillitoes 1997; Muller and Groves, 2000),
P2 Muller Fil Groves (2000) #i& , 8 i k& &
SCHA 2 9612 - 46 Y SR KOs B B ) O A4
550 wh AR T AR G 09w BRES BRCPE CORCE R X
(shoshonite) A A 5 B I B2 S0 AR BE 2 L 44
Jo B R R DL B i Ll R B R A . AR A
Y MR A AE S AT SR E R R AUk
H R K SCE R Z 88 T 5K sCE iEnE (S
DLXR A A8 A, 20005 FRIE 5 AF, 20025 A8 JCAF
2002; VEPESE, 2003; 2K, 2003 ). HUk, Xf
BT K T 5 2 T A LA v ] K AR S e 1L s
By A b A AR A B DB R A T T AR R
] 2R v AR AR O s B 5 0 AR R g o 1 ) 4
FSCG3 J3 B B8R A W T B« A O T Y 4 i
S5 R Bl g 2 AL O TG B TR A0 L
ZAWRAESE, 19975 Ma et al. , 1998; Li, 2000; Zhou
and Li, 2000; 5KREESE, 2001; FREFREE, 2002; %%

HEE, 2002; Z=JkH, 2003; Liet al. , 2003; Wang
et al. , 2003, 2006; BRxKSE, 2005 55) ., SR . AL
UL I BT 2e R X - 20 22 80 AR AR
2 90 AEARHR A rp B AR AR AU LA
C AR A IE B (R A NIEE, 1999) . FEXT
AR O SCHR B T 352 2o A b FRATT I 8 e B — 2 A
TR VA BB N ZA0 0 0] T, A 8 i — 28R L, DAL
FIRVI

1 RTFHCRIRIA e 1 A

Hh AR AR ST AE [ AR ER R 2 ) 0 Y DX P A gk
RECCHBRE A" GRS, 2001) , HoA X T i
AU 53K 58 A A 4 BB B B (R AE T 4E,
2002) , 8] JF A Muller I Groves (2000) % L H1 5i
KW . XU C RVR R s A T W U BN E
TR IR E R M5 BUR (R K 85 ) Y ER
39 T LA R AR 0 2 b 0 4 T b oS 0 B TR 23 M e (K
EEE, 2001, 2003; RAEICE, 2002; Wang et al. ,
2006) , FEF A0 X AT JARLCC BUIRGE
B A3 R AR A A A MR AR 2 B 5 B O A
(2002) #2& i A6 R AT 1L PR I8 Jk CR 45 R ) g F 42
B AN 54O 1 8 R A R BT 45 (2002) 2 L

AR SCHE R A RBRA I EBI H (4% 40572128, 40376013, 40104003 [ B .
K H 99 :2006-04-18 5 2k [8] H ] : 2006-11-16 5 3¢ 41 4 48 - X U 2RI A
EHZ R TRV 55,1969 454, 1991 4R Eep T f M R K2 (b s0) . EEMNFAE A0 o8 . @ ik 100083, b 52 17 ¥ 3 X Hh ] Ml

KA L ER B2 5 W IR 2% B s Email : allen_thalassa@sina. com,



%2

TETE W [ R AR b A AQ I B K s a WF 7 H G LA ) A 199

LU AL /IR U (R4 B K A B A S R R e
WA AR VR O B M A K S st M TRIR A
TR 43 B A5 DR s B R IR 0 4
95 Tl S R U A o AR PR b 5 43 44 B R R A 1) A
G803 W FOUL S AT TR B GIRIEESE L 2003)

XF T o PR LT R . R IR A R i
T AL X I A AR I R RO L A K
IR A VE R & R4 GRIESE, 2003) ., SR, /I
N R R R AT HEST . 1995) FFR AT I HBF A0 R 22 1 3¢
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AR E R RE 2. e AL A PR
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FRE A U-Pb TIMS Jy ik & 4R 45 R 127 Ma, B
1% 7 & SHRIMP 4F # 125.1 Ma, # '] & &
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KA R BT RN H5e i Rl A 2% . /T A
R SEE A R E H AME A0S A % 2 1, R
EARIE .
LR 1Y R T o P A i 52 36 45 2R (Rapp et
1991; Sen and Dunn, 1994; Rapp
Watson, 1995; Winther, 1996; 2000;
Prouteau et al. » 2001; R&/NARAE, 2005) W% A F
fiff R L AR AR b AR AR C B SRIA e s T I IR (2
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e U e s S 6 45 5 TT DL R K S s A 1 A A (i
452001, 2003; Wang et al. , 2006), $RTi» K
T BN B Y Al A v 2 A KO 5 (Na, O —
2. 0) MR A AR & Ko O 5 Na, O [ A8 X K/
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Ho B AR 2 KRR oy 28 0T B A e A L
KR4I B RZEE T REM A R 5] (TAS & fi#

K

4
NO 0 9 N W AW N =

*
—_
o

T 2B fm JE T 8 il

] Na—K—Ca & f#
Fig. 1 The Na—K-—Ca diagram for the products
by high-pressure melting experiments

of basaltic rocks

CA—atE %, TTG— WK E—REKIERE LKA
KAEBH LD —K/Na=1., %4 2)—K,0/(Na,O—2) =
1; 1—Prouteau et al. , 2001; 2—Rapp et al. , 1991; Rapp and
Watson, 1995 Ci} 5 i 4> 5 5 3—Rapp et al, 1991; Rapp and
Watson, 1995 (B JF {43 5.) 34— Sen and Dunn, 1994 (4} 5 i
4y 55 5—Sen and Dunn, 1994 (8 i il 43 &) 36— Skjerlie and
Patino Douce, 2002; 7—Stern and Wyllie, 1978 ;8— A& /NR4E,
2005; 9—Winther, 1996; 10—Zamora, 2000
CA——calc-alkaline TTG—Tonalite—Trondhjemite—
Granodiorite trend; Dash line (1)-—K/Na=1, Solid line (2)
K,0O/(Na;O—2)=1; 1—Prouteau et al, 2001; 2—Rapp et al,

trend,

1991, Rapp and Watson, 1995 (Sodic composition points) ; 3—
1991, 1995 ( Potassic
1994 ( Sodic
Sen and Dunn, 1994 ( Potassic
composition points) ; 6—Skjerlie and Patino Douce, 2002; 7—
Stern and Wyllie, 1978; 8—Xiong et al, 2005; 9—Winther,
1996 10—Zamora, 2000

Rapp et al, Rapp and Watson,

composition points ); 4—Sen and Dunn,

composition points ); 5



%2

TETE W [ R AR b A AQ I B K s a WF 7 H G LA ) A 201

H S IO 18R T 2800, B K, O > (Na, O —
2.0), B 1978~2005 4F & R M L A A = i =
J 4 45 ik 52 86 45 R4 AE Na—K—Ca =1 & fig
(1 NH AT DLR ) 48 K 2505 50 7 P 3% 16 K, O
<< (Na,O — 2. O WX 8, % 7E K,O > (Na,O —
2. 0) X I Y % 43 5 3 2 & Skjerlie #1 Patino Douce
(2002) 1 52 50 77 9. (H 19 1 & 9 & Skjerlie F1
Patino Douce(2002) ¥ Fil 52 35 5% ] (1) J5i 5 & Mg #
IR T8 [ N B AR L A B A R
S e B R T T A () At S 6 v SR T A 25 2 DL
LR A s R S 50 7 ) 0 B R AE A R
P, & X AEH 1 & F Skjerlie fil Patino Douce
(2002) 2B W1 SiO, > 70% , Hi@ T 46 i & i dE
PR S, H T P E R AR AR C R K A
Hvk By o 280 B DL B T SE 5 W b R
H A AR C RUIR IR v 7 22 R FE K 6 o0 2 4 T AF
TEHL I 25 5. [A BT, Martin 28 (2005) 1948 i1 45
o AR R GK v A & B TTG 3 A & #1 Bh
JOT K S T AS G456 B 2 55 i 1 (C A T £k 4
A BT KO . TR i E R AR AR AR C AR AR
FUOHR R 2B R R OR B B LR CA A R
o B 40 475 i S 6 2 SRR R R

3 Koo HER s 111 M 52 ) JEE

FTF Condie(1982) K LA EHIN—H
Z Aok — B R 3 LT KOs A B R ] DU
T 5 L M R R AR S, 1992, 1996,
2000, 2003, 2004; 4R F1°F, 1997, 2001; X ¥ %
5, 1998 MEF. 2002; J7RFE, 2004), H AR
H

H = 18.2 K+ 0.45, (D
Hor H 2 #5782 E (km) , Ko {8 R KA A&
Si0, A 60 %Ay K, O & & <100,

R4 R 45 3 mk (Condie and Potts, 1969;
Condie et al. , 1972; Condie, 1973), A (1) By #E
SR K BT DG B 4 b 7 R 10 km X [H] 43
ARG T o AUBE 1938 Kool 2R 5 TR 45
2 3 5 )R FE P A 5 P X Koo {EL181H . 3 A el )5 5
ST b M 5E R B AR O B AR i Koo (B AR R A
. HIZBIHA KR BT T H Koo (B H1EH #7652
BE L GEE I R DA Koo {8 R B 722 5, 152 J5 Oy (R A2
HLOFLAFATIA A Condie RIS ik K %, [l
B 2 B DR e B HE B s Koo (HAE 0.6 ~1.0 Z[i]
(AP K, 0=0.6%~1.0%) . #1522 H 5 K (H1F

60

0o o5 10 15 20 25
Ko (%)

Bl 2 K S5H52)EE HXR
Fig. 2 The relationship between K4, and
crustal thickness H

1 JRAR B 5 2 Koo 23 1P 3 52 JRE B 5 " R ARR 72 JEE B
HIBRUEDR 22 s BN Condie(1982) iy [ 5 H £k , il £k Sy A 3 [m]
Uty 2

1—original data;2-—average crustal thickness of each interval
of Kgy value, vertical bar is the standard derivation. The
straight line is the regression line by Condie (1982), and the

curve is the regression line by this study

TEW] 2 (0 TE AR SC A2 fh B s i 2 Koo fE N 1.0~2.5
I 5e )R H 2@ A AR, B Ko (5 5 #h5e 52
JIE 22 [A) AN 2 ] B0 2 1 G 2R 5 T A7 7E X B0 56 06 &
BHCE 2> e kg i 2 (D B R G ge it
Bt T DL S 58 R AN B 42 km Koo (A
RF 2.5, 28D FE Ko HRT 2.5 W2 B i 25
JEBA B A A8 fE #a # (Condie, 19825 B0 2),
P AR 4 ge 22 I 3 A (D HBE Tk icE R 51
Koo f/NF55TF 2.5 (8 00, IF BB R F #E53%
R 42 km By L LA
M5 Condie #2 L i JE 4f ¥ 5 (Condie and
Potts, 1969; Condie et al. , 1972; Condie, 1973),
FATIENH Koo {8 5 38 11007 3 58 8 BE 22 ) /9 28 X
N
H = 12.16 In(Ky) + 24.3 (r =0.67)
(2)
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R Koo fELLC0.5, 1.0) . (1.0, 1.25).(1. 25,
1.5) (1.5, 1.7). (1.7, 2.0)F1(2. 0, 2.5) By X [f]
O3 2R TR A Sy B 7 P 5T R BE L AR S DA
H Koo a5 7 ¥ 52 8 B 347 e it A, 45 3
Koo {8 5 38 1l {7 5 B Z [l 1 A 0K -

H = 11. 26 In(Kg) + 24.5 (r = 0.88)

(3)

N2 HOEMAT Ko F0.6~2.52
] H {HAF 15~42 km Z A 50 (& 2),

AR o = AR b A AR s K (A
M H S SRR T 50 km, FE 2 KT 80 km, fil40 .
T 4% F U DXP A 7 b B R Ko Bl 6.5, #%
A COHEFR A FEJEE Ry 119 km; 7 I8 2 5 2%
TH 0 1 B K, {200 2 5. 0 FR 6. 5, HESR Y b
FEIEEEAY TR 91 A1 119 km; 57K 45 57 (9 T2 st
Kool 4.5, 45 19 #h 72 J5 2 2 82 km (XS4 4@ 5%
1992), e 1L M X J5 3 4 Hh i 0k 2t B Koo (R
4. 27, B A 9. 97, #5240 2 (D HESE 1Y i 52 )5
FE 4y 78 F1 182 km ; 246 7 Hh B AR B B Koo {EL
6. 46, L B I Dy 4. 47 HESE Y 35 IR T 43 Sl
118 82 km Vi IR # Hb B £k B i B Koo {EH 0
4.99, =AY 52 5 A 91 km GEXE . 2002),
XL Ko [H KT 2.5, MR A5 09 #5255 K34
T (e J5L Y 58 )R B (R JEEAL 80 km) o 7 5 /5 5L 7E
BT 28 LAk B & e il 4 A R A 3 CAn - R g L 1
BT 2 AL A R 2 ) (Yin et al. , 1999), W]
e i bl T ST R EEAR K SRR A = I A B Y
s E, B4 T B R X M B (self — contained
extension) (Allen fil Allen, 1995) ; % 3% BH K [ifi #h
FEIERE AN A RE A i 80 km, [H I, AT AR KT
2.5 M Koo fH #2020 (D S5 A9 3 1L 5 2
JEE S NFE A SR A W B A B 2 R, L2 R R R
1 o

WiAE i Condie (1982) M4 Ko, fH 5 152
JEEJRE oG 2R Had TR o 3t Ll iy s AR 8 IR R R i R
FAME BRGNS — DT
Hi A A b P R A e L H XA AR AR OR 8 T IR e L
HE s 3 — 7 T SOKE 206 8 1 7k B3 M8 1L 3 DX 20 1) 1Y
by e JE B S T B R R 8 Bl 2 A o X A A
1996, 2000, 2003, 2004; #EFH, 2002), A
BANA B R TR E (2006) 40 1 K AT HE A
B AL B

Zi B ik A BERN A Condie (1982) 42 Hi Y Koo
4 5 1l 5 R B A T v [ AR 0 v A AR L

it W 2007 4F
FCIERE
4 e PR A ) P v o

R o v R i 2 v AR AR AR S R B
B0 H B 40 . MR 4E Muller #1 Groves (2000) [
E SCEANTZHOAT A BT KOUE R TEWE . X S L
0 BRAE 22 B B2 T A0 O 25 TR L
F18) DR b 4 3 B 58 AN b R Bl g “E AL B A0 1 1 A
3 M RH SR SRR IS 5 & B9 23 A 2 e I R 5 40 1) ]
il IS A B T R R 2 2 Ak RS N T

Pearce fil Cann(1973) ) Ti—Zr—Y K & #
B N 23 T S S P 2 i 20 PR 3 8 5 (an - L
et al., 2003 [ 11A; T4, 2003 K 4-13). {H
S FEAEE A E Ti—Zr—Y %I I R 36 75 3ok
Wi 172 5 %) B o A o B LA TR A e ik 4 il 0
B R BLi s 2% 3k P 79 48 3 7 5t (Pearce and Cann,
1973) . 1% 3 K Bt i1 2% (active continental margin)
5 89K Gsland are) 76 K & 4 AT 406 7 AR A
— € 25 5 AE M BRAL SRR AE B 22 SR B O ) 5 L
PR AE T J2 I DX A i b 5 o R K Ak 2 RRAE 1)
S M) ARTRT 70N o T 300 DR o 20 45t DX A il 3t 58 Xof KA
R AL 2 R AE /Y 5 Wi AH 24 B 2 (Wilson, 1989),
e AU 5 A 118 Bk Ak 2 1 o0 AN BE B AT
MR R T gl KR 2 kO A AR . Muller 1
Groves(2000) L W g 45 ) Ti—Zr—Y [ fif X #1 J5t
KA FE A IE . B BE i, Meschede (1986)
Nb—Zr—Y & fift 7 14 g i 1 R A0 45 16 2 K fili i %%
FR) P 2 AR 5 T L R o 0 B 0 4 O R S RE
B8 L s 5 RN L aCs B N-MORB A1 X 7).
JIT Ao A3 B P S 7 G AT 5 0 RN T T 1 B R
Rl 100 2% 1 T AR R N Y s AR R A AR
1997 ¥ 5b), [A B}, Ti—Zr—Y #l Nb—Zr—Y & fi#
ERBLRWF TR 411 MgO—+CaO A+ F 12% ~20% =
[8] (Pearce and Cann, 1973; Meschede, 1986); T
A HIAVE R K AT 5 1% b v 1Y Bk A5 R AT 51 (B
0. 25 k46 4, 1997, £ BD-10, BD-20, BD-11,
BD-22, BD-30 #£if) , iX A A %

Pearce il Norry(1979) 1y Zr/Y—Zr K f# 2
TS M 1 2 A B T S 0 1R i (AR
e, 1997 BRI RS, 2002; B, 2003), R
I D SR 2 Ve 1) BOHE 4 B R A i R AR R ) R
PR AN LR A (WPB LSS Xl A
(OIB) , e &5 9 % 5 U35 W 7 B IR0 BE % A
(IAT) . B RUix B i 9 A 3d AT 8 78 KBl & i
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Muller 1 Groves(2000) L8 H Zr—Zr/Y KIf# 1 &
HIE BT R i 2 2R AR 0 5T K s 4 20 v b 2k
= (MORB) fil fl N % K 45 (WPB) X 3. Pearce
(1983) it — 2045 th - 24 0] DL W Jir F 90 1) 6 o A
i ELA A RN R A M EBR AL 2 R AE B AT LR
Zr/Y—7Zr B A 5 B8 T K5 IR Coceanic island
arc) i i& K FE IR (continental arc), B Zr/Y—Zr
fiprh Ze/Y R T 3 &R T REGIN, R ZJE T R
B CE 3) . EHFAE LT Zr/Y—Zr Bl P bR
7 LA (MORB) (N % 25 (WPB) iy
IRHLBE 2 i A (TAT X = A28 X E 2K 24 5 &
o PR Ze—Ze /Y B )AL TR Bl BB
18 2 T YA Y M DX A AR IR 3 7 5 T AR R
F-CBEA, 2003 & 4-13),

Zr/Y

Continental Arc

_~MORB

IAT Oceanic Island Arc

10 100 1000
/r

3 Zr/Y—Zr Ef# ($# Pearce and Norry, 1979)
Fig. 3 Zr/Y—Zr diagram (after Pearce
and Norry, 1979)

Continental Arc— K[ili i ; Oceanic Island Arc— K VE RN ;
IAT— 8 ALK R A s MORB— P B X 5
WPB— A LA
IAT—Island Arc Tholeiite; MORB-—Mid-oceanic
Ridge Basalt; WPB— Within-plate Basalt

A NKHZEIE I (1993) $#2 H (1 Ba—Th—Nb—
La P fif 40 551 46 pig v A A 1O R 3 8 S (- o
PEESE, 2005)  HIE AR C W45 . 1
fiff N A 75 R TE R B PR BE 1 J il s B HdE
FHF i 2 o B M 3 36 85 A0 1 . A, Ba—Th—
Nb—La K fi# I A idi & T H) 50 & & 76 KAk E /Y
RESF AR LR A G 5.

75 —FiE R L s o F ) i g2 Cabanis
M Lecolle(1989) 42 i 9 La/10—Y/15—Nb/8 [&l i
(& 4. RLeq| FFR R 2 KB N KR L R
7 (Lietal., 2003; PR 4%, 2005), 1) 55 b b i
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A Discussion on Some Problems in the Research on the Mesozoic Potassic
Igneous Rocks in Eastern China
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1) Key Laboratory of Isotope Geochronology and Geochemistry, Guangzhou Institute of
Geochemistry, Chinese Academy of Sciences, Guangzhou, 510640
2) School of Earth Science and Resources s China University of Geosciences, Beijing, 100083

Abstract

This paper briefly discusses some problems in current research on the Mesozoic potassic igneous rocks
in eastern China, i. e. the petrogenesis of “C-type adakite”, the petrogenesis of the trachyte or syenite with
no negative Eu anomaly, the reliability of the crustal thickness derived from the K, value of igneous rock
association, and the applicability of geochemical discrimination diagrams for basalts when applied to the
Mesozoic potassic mafic rocks in eastern China. The following conclusions are proposed: (1) the “C-type
adakite” can be generated by multiple petrogenetic processes besides the melting of over-thickened lower
crust; (2) the trachyte or syenite with no negative Eu anomaly cannot be generated by the melting of over-
thickened lower crust; meanwhile, the compositions of “C-type adakite” are distinct difference between the
products from high-pressure partial melting of basaltic rocks in potassium content; (3) the Kg, value of
igneous rock association cannot be used to estimate the crustal thickness of the Mesozoic orogenic belts of
eastern China; and (4) some common used geochemical discrimination diagrams for basalts is not suitable

for the Mesozoic potassic mafic rocks in eastern China.

Key words: potassic igneous rocks; petrogenetic process; K, value of igneous rock association;

geochemical discrimination diagrams
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