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K SRR B e ARV IR R A R E AR 0 &, R ARHC A R A B 5 AR 43 4 (CSDs) i %S i)
JATIEE (SDPs) 28T, 3R 1T T 5 A h 3 T BE( MZa) R TR K 8 R IR A ity 1 BL(MZb) Sl &
AR e A R HE B ALH B AR . AR MZa Rl MZb HPRHE A RIEARHE A Y CSD B ZR 34 5o A0 B -7 A9 R, SDP
EIfif B b S g 20 i) S5 MU 52 A RRIE R R 34— 350, SR B &-A A R (B 7R A HE 1 7 0B R ML R 5, A48
THAAS B IR R IS R R AL A 2 o b TR (B 1 LB ( Py ) 43 1R - 28% ~ 33% , 14% ~ 23% I
7% ~12% , F W\ MZa E] MZb HUESCE WG, MZa PRI K 70K A AHS A CSD Ml R (2.23~3.78) &
HERK AR /IN(0.29~0. 45) H/NBURIAHS AT AR KT (5 0 1~11: 1), RIAAR S HE TR, S8R LR
% BL R AR R B R . MZa R KA RHC AT CSD AREER/IN(1.31~2.60) , FFAE K36 K (0. 43~0. 58) H
WRLAHE A K S BN (<5 1 1), UL HIE AR 1S | G 30R SERCRAE = B E oG R . MZb S kA
HRHC A CSD BRIEHE—25U8 /N (0. 49~ 1. 60) FFIE I —2538 K (0. 53~0. 69) F/NFRAHC G AR K S H (<5 ¢
1), UERH VA A1 2R — A5 PR, [ B AR 35 T B 4 I A28 IR K I S M B i 0 5 [ o R 4 B 2 008, TR S 3k
LR A ACHE I R R R B R s, R, R R TR AU SERIOR RS2 45 T HE S S R ) ) A
B 2 DU BCE SR FI TR VS H S AT T R BB A 2 i IR A LB S P FH 38R e

SRERIR) - R LN A HE AL 5 b MORLIE J A 3 25 ) R A T s BT LR A 4 T b 4

AR A0 B8 Bk — B R 2 PR A S 2 A Y

I D NI B v S e B0 HE b SR R A
K4 B ( Campbell, 1978; Kuritani et al., 2007;
Namur et al. |, 2014) , HiPECEME Fa 230 h 45 -
W2 AL, AN A T 2 A A h I AR 2 A, A
TESTHTY), SR TR Z 18], i ST AR
ALK PRI I 2 (Wager et al. , 1960) . HIAMBEFEIA
S i o5 TR ) B KL ] A L ] R 38 50% ~ 70%
( Campbell, 1978; Shirley, 1986; Philpotts et al. ,
1998; Jerram et al. , 2003, Donev et al. , 2004) ,{H
BB A T % & 7% ~ 60% (Irvine, 1982;
Namur and Humphreys, 2018) , ¥ 0; B9HE A 120
2H I, &5 F R T R AL 2 A B A R 2 S

(Irvine, 1982; Tegner et al., 2009; Namur and
Charlier, 2012) , 7 W i 5§5 HORE ] 43 44 19 HE 1 5 )2
AV e B — ROV B B A G, Rt %Rz
[ A R ML ORI S04 B T Bl 2 AR E AR i a
AL 1 2 ( Boorman et al. , 2004; Holness et al. ,
2007, 2017; Tegner et al. , 2009; Cashman et al. ,
2017; Yao Zhuosen et al., 2021; Wang Mengxi et
al. , 2022) ,

L A AR DA it 55 T HE 1 AL ] 5 A B 3%
( Compositional convection; Tait et al. , 1984; Toplis
et al. , 2008 ) Fl F 5%/ H] ( Compaction; Tegner et
al. , 2009; McKenzie, 1984, 2011) . A% A/EH
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T ASSON IR H AR e BT B H (95 :41972057) BRVEA A SR BLSA AR5 — st B (i L) (467 :2018IM4009 ) il S FiL

FEARBHI L 55-3% (485 : 300102271208 ) F R,

Wi F 399 :2022-01-31 5 28] H 1 :2022-06-09 5 45 F7 % :2022-06-20 5 5TAT: 44 : X558 . Doi: 10. 16509/]. georeview. 2022. 06. 161
YEF T 2N, 551996 4R2E  B-HAF90 2L B W5 A A5 BT IR D7 1) ; Email : zhongzhouli@ yeah. net, SB/EH : EA4 Y1986 4F
A HEE RN AR, FE NG ERAER S R 5T ; Email . mxwang@ chd. edu. cn,



2 Mo R

it

2022 4

& 2% (Tait et al. , 1984; Sparks and Huppert, 1984;
Tait and Jaupart, 1992; Toplis et al. , 2008) , 2455
MR AR AR T B A SR 208 i A B
FE AR T BB RE RS RS K22 (Namur and
Charlier, 2012) , FESEVER 32 28 & A= A8 R A 45 (R I
eS0T YDA AR BEOR 5 B 22 1 LT ( McKenzie,
1984, 2011; Tegner et al., 2009; Namur and
Charlier, 2012; Holness et al. , 2017) , 75 fi [R] 45 A&
HE o A2 AT 8 N 3 ( Holness et al. , 2017)
AR HE o v ) 0 15 R A R A8 0T DR R S A
53 AP 52 ( Mechanical compaction ) IR JE
52 ( Deformational compaction) , AL T SEALE 5 )
VY 2 ZAVNIE A SR8 N S I 7/ B S o et o
ARG WA ZIE U S 19 25 K TR B (Higgins, 1991)
YRR R T 50% 0], 2551 AT 8 22 1k
KA R SE (Hunter, 1996; Meurer and Boudreau,
1998) , Jf 7 A= B I 110 2 T B4, 2R [R) e 44K 1Y) 1
WilAe /b e SRR R B g I, B AR TR AR, R B
e { TN 5 ] B ) U R —E 45 (Rutter,
1983; Hunter, 1996; Meurer and Boudreau, 1998;
Holness et al. , 2017) ., ASRZEBIE) A FHRCRA
[7) , ROAGE [) — o R S, PR [R) e A DA R ) — iR
AR ARA R AR A/ F 7T ARFR R,
SRR S T AR T M it AR Y RH S RN A
Wy RS [ IS AA 110 285 B 22 DA A SR I H LR AR R R
A K (Tegner et al., 2009; Namur and Charlier,
2012) , RT3 46 PR 38 22 ] 19 AH B OC 7 B o an faf 45
il SRR AN TE2E

B 5T 3R W) 2 4R A vh a0 AR JE 4 A
( Crystal size distributions, CSDs) F17%5 [i] J& 75 JE X
( Spatial distribution patterns, SDPs) 7] I RUFE 78 7
Ko i) — R YL (Jerram et al., 1996,
2003; Higgins, 2002a; Boorman et al., 2004;
Kaufmann et al. , 2019; Wang Mengxi and Wang
Christina Yan, 2020) , b4k 52437 ih 26 LA 4k
BER R AR AR A s 5 B (BRI FR I R AR 19 B AR
XFECH AR (Marsh, 1988) , JARA TR A H s o
AR R EA AR R CSD 2k, il CSD i
2 N HRER AR 5 2 BURRAE T AUIE 3 5 rh iy
B 12 R A O S A R A AR
A R SEAE A R 43 %F i 55 ( Marsh, 1988 ; Boorman
et al. , 2004; Higgins, 2002a; 2006a) . ML S H
TORLIA] A AR ) J5 0 4 SR =2 18] 3 8 il N i A i
RS R IR T B CSD ik & B AT LR,

KN — RIIAHE 47189 CSD i £ ( Higgins,
2002a) . ARIE S P EIEVEH] CSD M Ze AR B
ot b i N BURL b R 2R AE 2% (Higgins,
2002a) o JBP R R RLE AN BT S
I 2 (8] R 43 A2 e ( Tait et al. , 1984; Toplis et al. ,
2008) , 23 fdAL B K/ INA [6] B & A TR 5 1T 7 A 25 A
IR AN T MM cSD #h £k ( Higgins, 1996;
Higgins and Roberge, 2007) . &h A %S (8] )& 47 X
(SDPs) #id i 4 it v B AR 40 Z S0 B A7 oAt ™
Yy i ZH5 R AE (B4 BT A TURL 5] 5 JoAH 408 B 25
FRULIN PR F5T0 4 22 1L ) B AH G OG R R 2R, AT LA
PR A it B rh HUBU T 58 A TR S i &
A Ay ok B 5 A5 G FR ((Jerram et al. , 1996,
2003) , Wil JZPA A A B CSDs FI SDPs AH
S5 AT LA RERIST & o rhoRz [ A HE R AL

BT IA AR g o AU R A
PRI R AR A A (2R AT 45,1995 ; Zhou Meifu et
al. , 2002; ¥ SCEAE 2001 SR AL, 2004) , &% 1 R
25 100 km* , 52 BRIAY ) Skaergaard JZMRAARFIAL
FH24 (Nielsen, 2004) . BEVLILI AR TR b i
AR 2E R, Hrh R R A CE s
FIVREAT S 2R, PP ARy O 1 T I O I
B MERE TR I A R, R EE ORI
KA (FRAL,2004) o & p eb e J5E BE K (24 2000
m) , M4 B2 AR TR DAJER 35 38 T AR A B
WA HA AN [ (4 b AORE BE 4K B8 L RN ) 72 B 45
FEOE AR AT 78 5 A S5 8 A ) 4y T R
PR ZE 5 IR AN ) A A BR R SE AL 35 i
(022 5, UL RV L A AR b iR AN T a  R B HA
ANTR ) T A I A R RS T S i D L ] 4 A
HE AL S IR A i AR 2, PRt AR SO0 B
VLI A s A [a) S AR (8 R A Rl B RV A 3
131 CSDs F1 SDPs 737 RV 1L A AR rh i v
3t AR PR AL AR 1 HE S ML AR B2 80 [l g %of
V) Y J22 Rt s 114 4 S o AR ) e A v 1 B A
—ER L,
1 HBJH R

HE R AR 47 MR R ST A h—F o
PEA AL (Kl 1a) (Chen Jiangfeng et al. , 1991;
Zhao Guochun et al. , 2012), # F#idedb 2k LI %
WA — R 3 L A Dy AN AR DU Al R e SR 2
PO 2% LI — T A0 111717 S SR 8 o S AR A
(Kl 1a), 7 BR 4 -3 R H R —h
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El 1 (a) 5T HHACGATEZ70h ARI r —2E 74 5 9 5 &) (9§ Zhao Guochun and Cawood, 2012 f&240) 5 (b) #F bk
ot (R e 258 Pk — B R A R 4 A Il (4 Wang Mengxi and Wang Christina Yan, 2020 f&#(0) ; (¢) L
LU A 5 6T P (24755, 1995 18810 5 (d) BRLIIARER G A ARFRIR I (F8 251745, 1995, 95, 2004 &)

Fig. 1 (a) Schematic geological map showing Neoproterozoic Hannan—Panxi island arc in the northern and western margins of the
Yangtze Block ( modified after Zhao and Cawood, 2012); (b) simplified geological map showing Neoproterozoic mafic—
ultramafic intrusions in the Hannan arc in the northern margin of the Yangize Block ( modified after Wang Mengxi and Wang
Christina Yan, 2020) ; (c¢) plan view of the Wangjiangshan layered intrusion ( modified after Li Hang et al. , 1995&); (d) an
integrated stratigraphic column of the Wangjiangshan intrusion (modified after Li Hang et al. , 1995&; Su Li, 2004&)

A R R, R O A N s bl A
AR Bl SR K R A R (5
1145 ,1990; Gao Shan et al. , 1999; % SCE45E 2006,
BXRIE S5, 2006 ; 7R LA 2009 ; AL 20125 X1
545 2018 074145, 2019 B4 2020) , 55 )2 FH N
FEBSG— PR GRS BRIRER R KL
F—LE K1 FTAY) ( Yan Danping et al. , 2003) ,
At gopoo i I M e a i h R AR
it S AR — R Y ] Jre AT 10 B S — R B R A R (A

1b) | 3X B AR A T H—3f T vl AR K s 0 P
SRR B R E ARG W (8 URE,
2001,2006; ¥ 2% 55,2009, 2010 215, 20105 H 3¢
A5 2014 BT 2017) o U 22 m i Rk —
B BERR A 1R 32 BT HE ~ 870 Ma 131, ~ 825 Ma 22
VLI, ~ 785 Ma EE ALY FI ~ 746 Ma %% 5 WA 14
(Zhou Meifu et al. , 2002; Zhao Junhong and Zhou
Meifu, 2009; Wang Mengxi et al. , 2016) , SeHLiA~
PRI DU i v R IR B R i 2 AR A TR
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#5500 km*, A NI _EATRIS3 A 3 AT, T R
T2 O RO A e 2, R R R A
AR 2 A P 2 B ( Zhou Meifu et al.
2002) , FEHUAARRERH LY 150 km? | F PR 38
U, N B | F2 2 BRSO SA R TR R ]
. (Zhao Junhong and Zhou Meifu, 2009) , J&FI A
Ay v 240 R £ DRV K S 2 1 /D B B B o o AR
(Zhao Junhong and Zhou Meifu, 2009) ,

VLI A A DU A i B R T B
LIRSS — RZIRER, K29 17 km 982 7 km, {=
PEFHC AT S BE (R 1e) (ZE1755,1995; 1% SCE
4% ,2001 ; Zhao Junhong and Zhou Meifu, 2009) , &
PR A W2 AL, BRI A R R 31 AR
WA 3y LR (MGZ) R R B A (LZ)
FRIE R AT (MZ) | BRI N AT (UZ) (18] 1d)
(JEL, 2004) , FENEAT y— BRI A | 3k
VY  BERLE K LS RIS A ) R AT A e, R
SR 300~ 400 m, T E E R4 3 BE: B
(LZa) 5 A0 AR A1 2, h B (LZb)
TR A RKME MO A 4, BB (LZe) T2
ORI I3 R 2L, G P O e 4 e A e v
IAFAT SR AN — RO H B (R AL . Rl 9 82
TLHA AR R, SR BEIT 2000 m, 322 iy BN i
KM s MO s IR KOs s A Ko
R, R A DR R 23 o AR 45
2 DA S 81 TS P el A RSO S I R A
RIS R S 7 Sy vh— DR I A mlrh —H
A S (21755, 1995; 75 AL, 2004) , 134
i EE BRIV A S AN A AR, &0 &
FAINNMER A 2 100 m, HLA 3038 B (0 88 20k
P, 5 T AR i —HRL 48 A W 0 I e S A
KA,

HR UG AERRE B 5 PR AN DR RV L A AR
T AR 2 AR S 43R O & 0 R I3 A AR
i (MZa) , T2 P DTS AR IO M < 95 1 A kg
MOV ) S R IR KA R A2 A @
FA AR AT (MZb) |, E 2 3 A R
ORI ) b 772 Ry SR A R R R R ALK
(E1d) o ARFFEAE A O AR AN [ A AR 25T T
RYCRAE BRI MZa 8 A Z 10 3 MK
TERE A 4 DR IR SRR A A MZb Hha — )
IR 5 A A ALY A FE 5L E AT CSDs I SDPs
3T,

2 SRR
2.1 HHEKFKE

MRSV TR A B T e S 248 (8] 2a) , £ %
HE A AR AT (45% ~ 50%) R 5 #E AT (10% ~
15% ) FUMIHS A7 (3% ~ 10%) ki 18] A1 3% 58 £ TN A7
(10% ~15%) Bt (1% ~3%) EREH (1% ~
2%) FERRA (<1% ) LA K [R) sf 2 HE it AF FTORE ] 4 7
Y BABIHE AT (15% ~20% ) #H %, HHE /7 (0.1 ~
1.0 mm) 2R0AR , HAL S 7RSS R M RHS A VA
FAINA I S, RHCA (0.1~2.0 mm,
K 2.7x0.7 mm) 2 AE—F AIB KR, KL
— W2 1H 6 1, RKRAE 1L 1, IS5 &
F (K 2a) ,szj"jE‘ﬁ*z(An&~6s)_m(An39~56)é:'§
MR IE A (E4,2019), #O7HEA (0.1~1.5
mm ) %ﬂ&éﬂ(%ﬂﬁﬁ(o 1~1.5 mm) & HIE—FH
SRR, & B A N R, JaiR B Al
FERHA  RLE AR RE A (0.2~2.0 mm) A
£(0.2~2.0 mm) BAEE(0.2~1.5 mm) AR
47 (0. 1~1.0 mm) ASFLI AT R, 7838 HE
Al 2 ), AR TR 25 3 A 3 4 (R BB IR
FEMA , JRy AR I 5 A A SRR A s 3 A
R A SN A TR,
2.2 BEAKE

MR IR A AN HE A 288 (18] 2b) |, 2 i HE
FHRHE A (55% ~65% ) FRV T A (15% ~20% ) |, Fi
B AF 38 £ TN AT (1% ~5%) FKERT (2% ~ 4% ) R
B (1% ~2% ) FIWEKAT (1% ~ 5% ) LI, BRI £1
(] s A M f AR FIRL ] AR 7 (209 ~25%) o RHSA
REAHE—FHEEER, BELL0.2~2.0 mm A E,
PR R AT 3L 1. 0%6. 0 mm, KT 2 - 1 3 4 -
1,8 KTk 8 ¢ 1 IR TR M I 54 2 v A
W, R kE (K 2b), EE I K
(Ang_, )—ill (Ang_5; ) &5 ) 19 IE 28 45 A1 A%
(Ang s )—i1 (Ang_p, ) 25 H) B9 3R (£ 5,
2019) , Al S ARHE A R % mHES (K 2b) | Jeiih
B A, SR A —808E, R A 0.2~
1.5 mm) %ﬂ$§4#§5(0 2~1.5 mm) &£ HIE—FH
TRIAEAR , KB A AINA S5, R AR A
WEA AR A, KR AR A (0.1~1.0
mm) 8N AT (0. 2~2.0 mm) K AT(0.1~0.5
mm) FIEAADEL (0. 2~2. 0 mm) EABIERCR FE I T
HE AT 22 8] AR T RO R 5 ok ) A
7/
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Fig. 2 Photomicrographs of samples from the MZ of the Wangjiangshan intrusion in the northern margin of the Yangtze Block
(a) HOHOHEER AR A T BB RHC A SR, OF R B B a5 i, SR BOE AR BE 2, 1 SR il ARS8 T R HR A UKL =2 8], TE 38
it Bl WIS-21;5 (b) MR IR A P RHC AT S 200 S A, BAT B 158 Il HE9 , BRI S5 R, B B RO A ok AU AR 9, 1E 52 M
G R WIS-30; (o) ALY A R A A0 BRI A7 D3k ™1, e P L RHS A 7R A — BUFDE, (B BBk S ki MIAR T4
TEZEARE, el WIS-245 (d) SALMIHE A vl BUIR IO BR Bk 5 WA #) U AR SE A A, T U IR, B i WIS-24 (PL—RHE A 5 Cpx—ERR}
MEAT ; Opx—RHI AT ; OL—HIAE A1 ; Fe—Ti oxide—#RERSAMH s m—EKERT™ ; Mag—RERRT")

(a) Cumulus plagioclase (Pl) laths are euhedral in shape with compositional zoning, and anhedral clinopyroxene ( Cpx) grains occur as interstitial

phase to cumulus plagioclase (Pl) in olivine gabbronorite. Cross-polarizer and transmitted light, sample WJS-21; (b) Cumulus plagioclase (Pl)

grains show a weak alignment with compositional zoning, and clinopyroxene ( Cpx) grains occur as interstitial phase in gabbronorite. Cross-polarizer

and transmitted light, sample WJS-30; (c) Plagioclase (Pl) grains with undulose extinction occur as cumulus, with interstitial Fe—Ti oxides in

oxide gabbro. Cross-polarizer and transmitted light, sample WJS-24; (d) The replacive symplectites are composed of orthopyroxene (Opx) and

vermicule ilmenite (Ilm) in oxide gabbro. BSE image, sample WJ]S-24

2.3 |hHEKE

AL 2 R HE A (18] 2¢) , R B HE
A A AHE A (50% ~ 65% ) MRS #EA (5% ~10%) ,
i A] A 8 AN AT (5% ~ 10%) RGBT (8% ~
10% ) KR (2% ~ 5% ) LI B[R] LA 3 & A R ]
FHPZ Y BRI AT (20% ~25% ) HR., RHEAEA
FE—2F HIE R AR BELL 0.2~4.0 mm N Fk
AL 1.0X7.5 mm, KFEHLETF2: 18 6: 1,4

BOTIA 11 2 1, BHCA U 8 — (Ang, g ) , R4S
ANRE (E4,2019) , JyH A8 UL e 1o HE 51 A il 22
IR A—BUEE, AR T (KB 2¢), #H7
WA (0.2~2.0 mm) FIEARE A (0.2 ~2.0 mm) 2
HIE—F AR, N A T A I3 R EH IR ER
A4k, kB A AINA RN (E 2¢) . BREKR
P (0.1~1.5 mm) 2 AIE—F AERCR, Nk
v PR B B R () A SRV A A S, R ) AH B AR A
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(0.2~1.5 mm) A INA(0.2~2.0 mm) fEEk
W R (0. 2~1. 0 mm) LU KO 75 42 T HE 5
WPk 2 8], Hrh K A ALK RH A VA I Tk
R VR BAE IRAR: 5 Je 3 s B PR A O R RN R R
RS LR (] 2d) , Ho A R FR L i 60%
~70% , i R RERD™ 2015 30% ~40% , & & — M
1~50 wm, BASSANRARY Py Sk AN KRR S
e, BB W RHE A

3 hrik

FH T BT L A bty 72 B A1 i S A Hh 3
AT 4R, A A UL R UL B (2 9 6 )
SE [ HES , DL FRAT T 12 A3 25 4 i S o]
BB R O o BEALE I, A SO
8 BT R AN [ A7 118 Bl Y6 D T 58 i e d Ak
W, SR 38 5 i B Bl PR 2 A i IR
PR A v R T A5 BE R TEAT 0 0 0 6 G 1 4
25 R T WERR BT P A 75 B AR A A
F2 fole 9 [ o 4 Sy S0 00 LA S B T e 28 5 i
TR A3 GRIEREA 0K (1) 31 RS2 VAR 1, AR F
FERERE U fo /N R 0. 03 mm

PR RHS A FH R A K BE EI R Image)
WA ST 43 BT, Ge vt FURLAY /N | I3 AR 5 L
ESH, RS YEIES T =L, Bl
KIS« T2 L) Fos, iRSEBRm S/T B
HR AR D) KT8 (/W) R AR B ( Higgins,
1994) , I/L {6 — MR FH ¥ R v AR U0 1T /58 (L7
W) [ BE B B E 1745 5 ( Higgins, 1994 ; Garrido
et al., 2001) , TIXFF [ IR B2 45 a1 10 R HE A F
RHEA, SR Y = b L 224 DR E J0kE 78 — 4k
T B AR CSDs 15T 1 = (R FLS AR
%3 (Higgins, 2002a, b) . AWHFFEHE ST, BH
A VREHEA R ATE—F A Sl e i
Y CSD AR Er, i AHE A =l E (S
[:L)M1:2.7:3.0, BpbEA =Hlitb(S:1: L)
M1:2.0: 2.4, FJa, M CSDCorrectionsl. 6 4%
F(Higgins, 2002a, b) #1789 ALLE I S HOT
B AR TS S8 T CSDs 11 SDPs 34T,

ERLGE S EE A CSD Lk A | &
BRI B Y B RRLEE (L, ), 28 T FEJE (AF
{H) , KIEH (AR ) Fizs [ A X R H5%, #&
P CSD M2 5Nl Y 52 A, by il AR doe 24 LR 2% B
() SR X EL, AR AT K 3 I R A AR K
RN K (RIS AR A 7 (8055, AR BB S 2 1 i AR

FIhr BE TC R BT AT fi A (RS- Xk B wT AR SR A=
K # (Marsh, 1988, 1998) ., FFfEK Ky CSD HiiZk
RER B, AR BA MR R E X, AFH
AT LS W R A G R T R | A (R D) S 1 L
- ( Meurer and Boudreau, 1998) , AR {H M A )
KFEt, SDPs o R H 0] LLE 1348 — 4825 (] f ik
()23 (B 43 A L2, SR 43 A DXk P Jr A A4 i) A 408
T I B ST R0 55 43 B i AR ) e e B 5 1) AL 3 A
TR 1 LU AL, 52 FH 408 b AR A et B R 4R %
R
4 R
4.1 CSDs
4.1.1 HHBERKAZKE

BHAT BA LM CSD i<k, ikl R ik
Flh-2.23~-3. 46,4 2.23~3.78, FEfh WS-
20 Fi WJS-21 HrRb A R 5 I AR L BN FE
CSD ffi4k LRI B E 1) PR AR, WIS-13 B
A e/ NI R R I ARE R ST S A L FE
KIEEA 1 mm b HAT 36 B 58 % 1 A8 AL RRAE , (A 3K
PRI KW WIS-21 A i BRI IE /N, AR F 454
FAL R ARAE (B 3a) o SARMEEA W R A HE R
CSD 4k, M 4 bR A8 fb i fil 2 -2, 54 ~ =3, 33, #
PR 1.68~2.76 (K 2) , R 5 @R A A CHEIF A
B, CSD HHZk b B AR LB ) [P F% B HRAE (&
3a) .,
4.1.2 BEBKHKE

BHCAT B HLR CSD #hZk, FE A WIS-23 #
WJIS-36 3 BIAERLEE 4 0. 89 mm H1 0. 56 mm Ab EHLA
B R AR, AR R AL B R -1, 65 ~
—2.42 FRIEHR 1.31~2.60( % 1) ,7E CSD £k 3%
P BPRAREAS K AR 28 T 0 K A 1)L SRS
fECE 3b) , BARME A BHA HE A CSD M4k, F i
WJS-23 Fl WJS-30 43 fE KL BE 24 0.51 mm F1 0. 24
mm A EAT I B YRR CSD il 2 AR 3 AR A ]
BN(=2.40 ~ —4.38) , T #R AR AL B K (1. 49 ~
3.97)(#2),7F CSD #hZk bR Ny m L 58 14
fE(FE 3b)
4.1.3 |UWEKSE

BH AT BA B CSD 2k, HorhRE & WIS-6
I WIS-24 7E KL FE 0.47 mm Ab B A b ™ A9 ERAE,
CSD iy £ 4 2 F1 AR AR Ak 78 B 4 31 ok -1, 44 ~
~1.88 F10.49~1.60( % 1), B HEFRFEAR -5
MBS LR K 1) P RS RRRIE . BpbiE A LA
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Fig. 3 Compilation of the CSD curves of plagioclase and clinopyroxene of the olivine gabbronorite unit, gabbronorite unit and oxide

gabbro unit in the MZ of the Wangjiangshan intrusion in the northern margin of the Yangtze Block

ELZAY CSD M4k, BRAfdh WIS-26 TE/NBRI b {HH 0.99~ 1. 15, 7E SDP i FAHOCHER 55, A
M RRAE AN, AR R R 0. 38mm T 0. 60mm P AR (E 4)

AEET B N AR, AHRR R AR AR A R 43 S

-2.10~-2.54 F1 1.12~2.10( % 2) ,

SR A — 2 BRI AR AR LA L HBES:  JrE
N T o t ST ; 0x1dae gabbro mechanica Compactlon ctier sorting
LTSN S T N B
FRAE plagloclase HEAK
4.2 SDPs - %?HHE overgrowth
. clinopyroxene =
e Lo 1l S \ B RS
RO TR A RS A R (B 13 | mismgs ] deformational co*mpaction
%5 1.16~1.25 76 SDP FElfit £ SRER: gab;rgg”e ~ o
FERAHCA SIS B REI S | ™ plagiosias L | AN
WO R, BRI R () L1 F @ MAER ) ‘)\ Y
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RBRM MM R > S AR Fig. 4 Spatial distribution patterns for plagioclase and clinopyroxene of the olivine
ﬁ‘*ﬁ[( &) 4), S YR A Tl gabbronorite unit, gabbronorite unit and oxide gabbro unit in the MZ of the
KARMENI1.14~1.21 ,TE SDP [ fit Wangjiangshan intrusion in the northern margin of the Yangize Block (after Jerram et
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Table 1 Parameters of CSDs and SDPs for plagioclase of the olivine gabbronorite unit, gabbronorite unit and oxide gabbro

unit in the MZ of the Wangjiangshan intrusion in the northern margin of the Yangtze Block

b g mens| ak | oap | pug | R OIS L | e | e |k | R
(mm”) |[HFE(%)| FE(%) | (mm)
FALPMER A | WIS-6 | 353 | 2.24 | 0.04 | 0.5 210 48.7 47.2 6.73 | 0.80 | -1.60 | 0.63 1.20
AWK S | WIS26 | 263 | 2.22 | 0.26 | 0.5 172 46.2 40.9 5.77 | 0.68 | -1.62 | 0.62 | 1.15
FAbYERK S | WIS-1 | 357 | 2.28 | 0.07 | 0.5 228 46. 1 51.9 4.81 0.49 | -1.44 | 0.69 1.18
FALYIER S | WIS-24 | 324 | 2.18 | 0.30 | 0.5 196 44.6 44.9 4.77 | 0.69 | -1.58 | 0.63 1.14
FALYIER A | WIS-25 | 360 | 2.16 | 0.67 | 0.5 140 48.7 46.9 3.63 1.60 | -1.88 | 0.53 1.21
MK IS | WIS-36 | 400 | 2.16 | 0.71 | 0.5 213 57.4 49.0 3.38 1.31 | -1.71 | 0.58 1.20
MEKAKE | WIS-30 | 346 | 1.89 | 0.37 | 0.6 103 59.6 54.3 4.28 | 2.60 | -2.42 | 0.4l 1.22
MERAKA | WIS-23 | 578 | 2.00 | 0.29 | 0.6 323 61.4 55.7 3.65 1.41 | -1.65 | 0.56 1.30
MRS | WIS28 | 320 | 1.92 | 0.14 | 0.6 193 56.4 49.0 3.69 | 2.34 | -2.30 | 0.43 1.18
MMM KR KA | WIS-13 | 381 | 2.27 | 0.53 | 0.5 114 45.5 47.8 3.19 | 2.23 | -2.23 | 0.45 1.25
MR IR KA | WIS-21 | 440 | 2,12 | 0.19 | 0.6 63 42.8 39.4 2.35 | 3.78 | -3.46 | 0.29 1.19
MR IR KA | WIS20 | 373 | 2.02 | 0.15 | 0.6 63 42.6 38.5 2.29 | 3.42 | -3.20 | 0.31 1.16

T Ly BERE R DA R R A OR3P B3 AF 58 MR B AR IR S L5 R . 25 TRIAM A R AR AE G - PRI f (B8
HESZBR- )& 5 CSD MR FR & vl Rt , Jirh WIS-23 =8l 1: 2.4 : 3.0, AR =8k l.1:2.7: 3.0,

R 2 HFHRAGE T LAERBEFERERGRKE BRKBGRKEMEUNIER S FERIES CSD 1 SDP S

Table 2 Parameters of CSDs and SDPs for clinopyroxene of the olivine gabbronorite unit, gabbronorite unit and oxide

gabbro unit in the MZ of the Wangjiangshan intrusion in the northern margin of the Yangtze Block

PR

) - METR| AP | CSDHE | L . ;

Ak S |PUkigk| AR AF | BB P ' MEE | AR | BRERK | R
(mm®) |HE(%) PARFR %) | (mm)

FAbYRER e | WIS-6 | 322 | 1.89 | 0.15 | 0.6 122 25.7 26.7 2.85 1.46 | -2.14 | 0.47 1.13
SAbYRER S | WIS-26 | 272 | 1.91 | 0.19 | 0.6 98 21.9 22.0 3.17 1.12 | =2.10 | 0.48 1.02
SALMIRER S | WIS-1 | 381 | 1.74 | 0.07 | 0.5 110 31.5 33.6 2.20 | 2.01 | -2.39 | 0.42 1. 11
SAbrER S | WIS-24 | 389 | 1.79 | 0.21 | 0.6 95 25.7 27.3 2.05 | 2.10 | -2.54 | 0.39 | 0.99
FAbYRER S | WIS-25| 282 | 1.90 | 0.36 | 0.6 108 23.7 23.7 2.57 1.41 | -2.17 | 0.46 1.15
MER IS | WIS-36 | 429 | 1.92 | 0.28 | 0.6 76 21.7 23.5 1.78 2.80 | -3.12 | 0.32 0.96
MEK IS | WIS-30 | 320 | 1.67 | 0.12 | 0.6 33 20.7 21.0 1.51 3.97 | -4.38 | 0.23 1.03
HRIIKA WJS-23 | 432 | 2.02 | 0.36 | 0.6 115 16. 4 19.6 3.39 1.49 | -2.40 | 0.42 | 0.99
MRS WJS-28 | 257 | 1.65 | 0.14 | 0.6 32 29.1 29.1 1.68 3.68 | -3.76 | 0.27 1.04
MRS R 5K | WIS-13 | 286 | 1.82 | 0.38 | 0.6 85 16.3 18.1 2.30 1.68 | =2.54 | 0.39 1. 14
MR IR | WIS-21 | 258 | 1.93 | 0.23 | 0.6 48 21.7 21.0 2.25 2.76 | -3.27 | 0.31 1.23
AR IR KA | WIS-20 | 264 | 1.95 | 0.15 | 0.6 39 13.7 15.8 1.96 2.58 | -3.33 | 0.30 1.08

T L BRSO A B R BRI A JBURA l F- SAMH  AF . 78 R BE AR SR K SE L s R . 25 [0 RAE AR IE K AR A S BIE,
FES=RHEE N 1:2.0: 2.4,

R 3 HF R GRITIL A R A HEEME KBRS BRI E R IEAE o5 AR 8RS EL 5]
MEHRTERENMETRAN

Table 3 Estimated trace element compositions of the melt at a given fraction of trapped liquid ( F,; ) value for the samples

from the olivine gabbronorite unit, gabbronorite unit and oxide gabbro unit in the MZ of the Wangjiangshan intrusion in the

northern margin of the Yangtze Block

Forca WA R A MR KA APk s

S || WIS-13 | WJS-20 | WJS-21 || WJS-23 | WJS-28 | WJS-30 | WIS-36 || WIS-1 | WIS-6 | WIS-24 | WIS-25 | WJS-26
Fu, 28% 299% 33% 15% 14% 14% 23% 10% 11% 10% 12% 7%

SRR LR AL (x1076)

Ti 15212 | 16157 | 20223 15138 | 12706 | 11717 | 16878 21191 | 18238 | 19800 | 20186 | 18553
K 28117 4529 10608 9565 6058 6855 8004 12274 | 13059 | 12389 | 10347 | 13819
P 1550 1690 2093 1631 1869 1473 2002 2451 2333 2534 2053 2214
Ba 1091 150 750 584 454 444 511 600 671 627 825




6 A 2P S5 R R T R SR SR 9
o T 5 WK AR AR
Sr 403 351 419 445 427 460 436 514 606 609 604 699
Zr 175 208 267 225 151 148 234 224 208 186 191 193
Y 52.2 52.5 62.5 48.3 47.6 42.1 57.9 67.7 58.1 62.6 59.7 49.5
Ce 45. 4 39.1 36.8 46.5 36.4 39.5 49.0 55.5 53.7 55.6 53.1 54.2
Nd 23.8 24.2 29.6 25.8 25.8 24.8 31.9 37.4 37.4 35.8 36.9 31.1
La 25.0 16.2 15.8 24.9 18.6 20.2 23.8 32.1 29.2 31.9 29.7 32.1
Rb 80.2 89.4 20.3 15.8 7.5 10.5 17.4 32.1 39.7 36.0 30.4 37.3
Nb 15.0 13.7 11.0 19.2 9.7 10.3 13.9 13.7 12.0 12.5 13.1 17.1
Sm 6.76 7.98 9.15 6.61 6.97 6. 66 9.07 11.2 10.0 11.2 10.3 7.37
Hf 4. 80 4.98 6. 81 7.11 3.87 4.24 6. 06 4.88 4.52 4.17 3.47 3.65
Yb 6.00 6.45 5.72 4.89 4.44 4.17 6.05 6.55 5.64 5.08 6.57 4.37
Th 1.49 1.49 1.49 2.07 0.70 1.14 1.49 1.64 2.46 2. 15 2.30 2.78
Eu 2.26 2.47 2.94 2.89 1.91 1.98 2.49 2.92 2.54 2.67 2.56 2.64
Ta 0.93 1.16 0.52 1. 06 0.63 0.70 1.11 1.36 0.81 0.85 0.72 1.08
Lu 0.91 0.95 0. 88 0.84 0.67 0.81 0. 80 0.84 0.90 0.86 0.91 0.71
U 0.41 0.41 0.41 0.59 0.17 0.32 0.41 0.43 0.71 0.55 0.61 0.64
T B A R T AL A RE A BE 5 2 P SR R IR, T 5 A s A5 3
5 Wi 5.2 RiEAERIHEE AR
MR 5 28 TP B HE A FUARHE A CSD il
5.1 HABESEEES](F,,) RPN ELRAY, I H SRR AT BRI, 5

B PAPRL A EE A (trapped liquid ) 248 24K AR TE
Vo Bl FE A HE ST B ARG B ARl B A AR HE
s B ) AR 22 1) 1 52T AR H 585 IR — ¥ 20z ]
JEIR (Wager et al. , 1960) . &bk 4 iR ) Ja 44 L
12y 50 ~70% AHTESE 42 [ 45 2 RE AR L v, B
PRV ] 475 44 L 451 48 AL 85 K (7% ~ 60% ; Campbell
1978 ; Irvine, 1980; Shirley, 1986; Philpotts et al. ,
1998; Jerram et al. , 2003) . Kt AR [EJEA A H
(R LAHIRAG 75 it i oL (] 965 1A J2 75 i AT S0k
AV LA A b B A AR AR R B ORI T K
A HERR S (P 2a) R ARG ) & 2 AF 20% ~
30% , B I3 Ko AR AR I S g b 4 1 (14
2b) , KLIEAHE 4 &t AE 10% ~20% , SR, KL 5] A
WP i HURERE XS LUAS )5 A AR ) A HE
MRREE R BEAR R B RN AR LU 1) (Fyy ) o AR
WS AR 3 Bedard (1994, 2001) Fi1 Bédard %5 (2009 )
&0 5 4> B ¥ ( equilibrium  distribution
method ) , 45 & 2 M (£5455F, 2019) 5 T E
VAR 8] 4 1 LG 1), 3 248 31 5507 5 WL Guo Feng 45
(2015) 1 Wang Mengxi A1 Wang Christina Yan
(2020) , THELEH BT BT L A A o 3 i MRS
KOs MR IR K a F b i K s 19 ko, o3l
4 :28% ~33% 14% ~23%FN 7% ~12% , Ui W HE K I
R AR YR S rPORL R A A RHE | TR
MM T3 Rz R (AR A 38

LI e 52 19 il 26 4% fiF — 2 ( B 3a) ( Higgins,
2002a) . 7E SDP g, RHE A R BRI 41 35 Ry At
RN AT ZR (K 4) 5P S2/E /Y
#F—F (Jerram et al. , 1996) ., KL BHS A FlEp
RHVEAT Y CSDs 1 SDPs ¥ 3¢ B MM # 1< 95 1 5 hE
(s AR Fy HE s = U 52

WK I A RHC A AR A B A AT
B CSD #14k (& 3b) , 5 MM 52 R — 2L
(Higgins, 2002a) . 7F SDP [ I, #H £ 3 91
PUBUE SRS (bR 3 (1 4) |, T B 1 R PR
KM #5513k B A= R 3, DR b A g CSD it
25 SDP AR L34 BT I WL i) A 3K AN — 3K, #
mn WJS-23 Fl WJS-30 H BRI A 1 CSD i 4 7E /)
Uk A ELAT B S A9 ™ RRAE (181 3b) |, DA B R A
NIRRT F o 30T RE R R A ARHE o
W, T/ INEORE SR A7 52 35 T (R RS R R/ FERILAR
JESEAE S R e ARG A — A HE B ok s, A
CSD MZRFAERT S, 33X — 2 FRAR S T T Hphig
A/ NEURL SRR R, 2L TG 8 T A A 1Y 43 T
S5 RERE K, FATLL Jerram &5 (1996) W 5T My 4k
filt, SEREAT 5 B AR A7 /INURE i (AR I /DB R (4335
FRE o1 0. 67 Vil = 0. 45, R (HIAE BN 0. 1) 1Y R
(B P38 B e TE B8, % WIS-23 Fil WJS-30 B4}
WA R IE , ARG MR 95 KA T B i
7E SDP [Elff I BARERE/ NI AR, SHLK
JESE R — BB 4) . I, K TR ARG
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PRIHE 7 AT AR SE , BH A SR aE
h—HE T RS A A 45 R O, AR &R
HRH A 45 AT IR Rl e B H A iU B B
JESAE A AR KA, Tofg /MR RHS A HE 1
FESAE R T IG 2 J5 , T 5 A 1 25 & i
B INFORL AR AT 2E | S 80 INFok: BHE A e HE
Am ok

EALYIHER A AHS A R RV A 2 B — &R
SIMHEAEATHY CSD 4 (& 3c) , S5 HLAEE 52 Y
LRAFIE—3, 76 SDP FEfh , FHC A BA 5HMUE
SEAR R RS (B 4) T AR A A AN B ) L
CSDs 1 SDPs it e Wi 5 2 sk FE A —3, IRATINH
XSGR IR A i R A I AR ], 2 /N kL
BARHRE A Bt s () A HE HH A 85 SR S TR G 2 BT A R
YIRS RE S P SR AT CSD 2R3 3 80 /N
UREAL B RRAE , 10 BH A A PV A LR R S AR
HECER TR AR S, RBUTA R R EHY R A&
TORTRIFRBE ek As , AT 55 1 AIUBE R S 7 PR ARk
A1 SDP Eff ke, Pt Ak P 4 e ) 4
W IHE S 5 AT R MU SE4E T, HLSCR & T HER
PN =

24 CSDs SDPs fll F, ZE25 ] A1 ST L 7
A H R AT AN R 5 A AR R A ) HE S T s AR
FESEAEH, ELA MZa "R K 50 K A B K
73] MZb HE AR Y A A LR R S R0 B
R
5.3 EWARAHETGIHELERNENES

R S50 AT AT o e 12 3 4 5 M o 3R X R
INHEATFRAIE (McKenzie, 1984 ; Tegner et al. , 2009;
Namur and Charlier, 2012) , 52 3 R K FHE 5 3 %
iR SEAE A AT & A, L 3 25 (B8R K R SR
2o kA HAR R, L, AT RV L 5 Rk rp
TS A it P A 3 38 A S R R AT T AT
HE B SRR Trvine (1970) BT EEEATIGE, &5
FWI R A R b s MO R i KA R IR K
A A S HE S R 35058 0. 84 ~0.27 m/
a.0.26~0.18 m/a f10. 15~0. 13 m/a, JESLH MR
P McKenzie (1984, 1985) Al Sparks %5 (1985) A /7
B ARV HE ST P RURL ] AR TR 21 T 254 -, B Y
i S FL B R ARARR , FLBR IS e st PA] |, o ) s A i i
i 5 FARER AT B 5CHe (Hunter, 1987; Mathez
et al. , 1997) U ESZHE (0-W) LR KR .

1
1-
w—W—wo{ cosh h} (D
60

Horb o AR B W oh SRR TR BT s A
SR HEET ZIHE 5 2R S, S HE i E KA R SEAE Y
PG
4
§+?"I

6= |—— Ky (2)
u

Hor & 1 m S 03 1R ok J2 RO AR R R B2 AN BT
B w SRR K, k2B B,

wo NG RSB A T HLE AR 1R L B
AAEEOLT , S AFIIE R 2 T8] A AE X

Ky(1-®) (p,~p,) g

w, = ud (3)

Horp, il p, 4350 R HE SO P B IR B L 5 g
oA L s A I & A PRALBRR K,
e PR BB

D55 2

Ko="5"¢" (4)

Hrb o AR, @ il 2 FLB %

T A B A Y e S R FAT T BRI
PR SC SR B I R A R - QD AORLBE SR TR
it T B YRR s @ BT LA 1R Skaergaard
VR AT AR e A 2H 5, 985 J2 2 B2 2 A0S
Skaergaard A THE A AHR(E (10" Pa -
al. , 2009; McKenzie, 2011) ,@m*ﬁﬁﬁﬁﬁﬁ%%ﬂ
WA T R A oty EL AT AR B0 - AR A A8, A L
Ce Sm Nd . Th U 550K (% 3) , BRI AHEAT 87
adus TR NIESR IR 7 @ IE7R 7 =Rt/ DY 0
hE L, R B B R P R BB (45 Pa - s,
McBirney, 1993 ) , 1 S8 A0 5K 54 i 1) ~F- A 45 1R 20
JSCEfE L, 4 La Ce .Sm \Nd \Th U %7C % & &t ]
BIGIN(FR 3) , BA KRR ZE o, I RS
JEE B PEER R AL T RN A (B 5 DA HE (85 Pa - s,
Namur and Charlier, 2012) ;@)% & 2%~ HE 3™ 9 F1
R AR A B 22 (B P 240 @ fh ok FL B A — 1>
SR  ARYEET AR 4 0. 6 1E )
GRFLERAR P e (2. 718) S AERGR L, 434 3 B
Bi(d:0.6~0.22;P. 0.22~0.08;P: 0.08~0.03)
HEFT A AT AN [R) 5 R 14 PR ) 81 L 151,
SE HHRE T 4 FL B S L

WAL EAX LM S (R 4) , BATIHE T
ANTRLA AR B RS E R SRR S R R
Y 2 BRI 1 K, I L B 23 114 /N T 34 K
(K5) o BRI IR KA AR R O 150 m, TR 5K
MR KR 0.33 m/a, MR EEFHHE R A 0. 84

s, Tegner et
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Fig. 5 The calculated rate of compaction as a function of the thickness of the layer in olivine gabbronorite, gabbronorite and oxide

gabbro in the MZ of the Wangjiangshan intrusion in the northern margin of the Yangtze Block. Solid lines represent the rate of

compaction, dotted lines represent the rate of crystal accumulation (V) , Ap represents the density contrast between the cumulus

crystals and the interstitial melt and @ represents the volumetric variation of the interstitial liquid

m/a, IR e S sl 8 i He S VR e ik & 4
(ELFif 5 4 2 V52 2 S, S A8 s ) | e 52
BAEWIG I, 1% A e R RE R 135 m I, TR
SRR AT HE G (0. 27 m/a) , JRSSVE T8 %
Az, DR K I o o TR SR TR A 5, 4
x4 HF MR ZRT L EEPERHFHBEERARKE EK
AREMEUMBEREERTEEIEZNSH

Table 4 Parameters used to calculate the rate of compaction
of samples from the olivine gabbronorite unit, gabbronorite
unit and oxide gabbro unit in the MZ of the Wangjiangshan

intrusion in the northern margin of the Yangtze Block

g LGRS HEK e i)
KA HKE WA
Eb AR B (mm) 1.5 2.0 3.0
RSB (Pa - 5) 10" 10" 10"
JEIRFHE (Pa - s) 45 45 85
R (g/em’) | 2.95~3.03 | 2.94~3.02 | 3.09~3.17
PARBREE (g/em®) | 2.63~2.69 | 2.65~2.71 | 2.74~2.78
I (g/em’) 0.3 0.3 0.4
FLERA 0.6~0.22 | 0.22~0.08 | 0.22~0.08

I, S BUR SRR AR (E Sa) . RIS
A HE AR 110 m, e KRR SGHE N 0. 54 m/a,
VI REHE S % 0.26 m/a, 255 & ESCAER,
H Y%A A HE AR E O 54 m B, RS2 R HE
A% (0. 18 m/a) , B 5 R SEAE R iR & 4E, IR Ik
FESEAE & AR M AR IR 7, RS
FHBF AN HALRIE K (# 5b) , ALY iE A4
IR EE R 130 m, e KR SEH AR 0. 95 m/a, FIG HE

AR R 0. 15 m/a, IREAE AR W &5 &4, H Y
TR M L BE Ry 38 m B R S A T o
F(0.13 m/a) ML THERIGFKS, RE A TR
HAEFI TR B HORE (K Se) o R, HIE
W R BV ALY A A AR, R SE A B ) 3%
Wi, R SCROR B TG
SV A HLA 5 A A ) DR [ 9 1
W2 RE e R SE AR m i E R (K 4)
TR I A A b T O R 0 o, HE S g A
A A% B 25 01 A W I R IR K oA
ELA A RORE A D5 2 5 v 1) e S0 AT g i 32
SRR S o I N e N JA S S % T = =R ]
rm il B TP I R A AR B O (McKenzie, 1984,
1985 ; Sparks et al. , 1985; Tegner et al. , 2009) ,
FHAREE S /R MO A A A R R 254 (8]
2a) , AL, SO RRAE , T FE R 954 R A AL P
KA MHER G5 M) (] 2b; B 2¢) , R 218 45 i 45
W ULIHIX 3 A AT ) R SRR T RE IR 5 V4 H s
RIWARA &, WL, T EHE— 2 A BTl
PR A AR B HI R
PR HE AR AL AT LAE i CSD il £k A AR
PRI DL RORHS A R e & 0T #I W, CSD i
R AR (Inn® ) S0 EETC S5 /N A 19 7 J
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Fig. 6 The relationship of the length of short axis and aspect
ratio of plagioclase crystals of the olivine gabbronorite unit,
gabbronorite unit and oxide gabbro unit in the MZ of the
Wangjiangshan intrusion in the northern margin of the
Yangtze Block. The shadow area represents the plagioclase
grains with the length of short axis less than 0. Imm, which
may be affected by the rate of cooling. The green, red and
black lines represent the maximum aspect ratio of plagioclase
of the samples from the olivine gabbronorite unit,
gabbronorite unit and oxide gabbro unit in different sizes,

respectively
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The efficiency of compaction in the crystal mush of layered intrusions:
Insights from crystal size distributions ( CSDs) and spatial distribution patterns (SDPs) for minerals of

the middle zone of the Wangjiangshan intrusion in the northern margin of the Yangtze block

LI Zhongzhou, WANG Mengxi, ZHANG Bugian, WANG Jie
School of Earth Science and Resources, Chang’ an University, Xi’ an, 710054

Objectives: Compaction is considered to be a common mechanism for the expulsion of interstitial liquid from
the crystal mush when the abundant crystallization of Fe—Ti oxides during the mid-late stage of the solidification of
layered intrusions. However, the efficiency of compaction is often different from layer to layer, and the main factors
controlling the efficiency of compaction is not clear yet. The Neoproterozoic Wangjiangshan intrusion is a large and
well-differentiated layered intrusion in the northern margin of the Yangize block, and is composed of dunite,
pyroxenite and troctolite in the lower zone (1.Z) , gabbro and gabbronorite in the middle zone (MZ) and diorite in
the upper zone (UZ). The ~2000-m-thick MZ is the main part of the Wangjiangshan intrusion, and can be further
divided into MZa and MZb based on the occurrence of Fe—Ti—V mineralization. Mineral composition and texture
of rocks are distinct from the MZa to MZb, indicating that the different rock units in the MZ may have different
mechanisms and different degrees of expulsion of interstitial liquid from the crystal mush. Therefore, we collected
samples from the MZ of the Wangjiangshan intrusion and analyzed the crystal size distributions (CSDs) and spatial
distribution patterns ( SDPs) for clinopyroxene and plagioclase, in order to study the expulsion mechanism of
interstitial liquid from crystal mush and its efficiency.

Methods: Three samples from the olivine gabbronorite unit, four samples from the gabbronorite unit of the
MZb and five samples from the oxide gabbro unit of the MZb were selected for the CSD and SDP measurements for
plagioclase and clinopyroxene.

Results: Plagioclase and clinopyroxene of the olivine gabbronorite unit and the gabbronorite unit of the MZb ,
and the oxide gabbro unit of the MZb overall show parallel CSD curves and the negative correlation in the SDP plot,
suggesting that the interstitial liquid was expelled by the mechanical compaction in these three units. On the other
hand, the fraction of trapped liquid ( F, ) of samples from the olivine gabbronorite unit, the gabbronorite unit and
the oxide gabbro unit are from 28% to 33%, 14% to 23%, and 7% to 12%, respectively, calculated by the
equilibrium distribution method using whole-rock composition, indicating that different degrees of mechanical
compaction for these three units.

Plagioclase less than 0. 1 mm of the olivine gabbronorite unit has a high aspect ratio from 5 : 1 to 11 : 1, and
the CSD curves have intercept from 2.23 to 3. 78 with the characteristic length from 0.29 to 0. 45, suggesting a
high rate of magma cooling. This results in a low compaction rate with a maximum of 0. 33 m/a and a high rate of
crystal accumulation with a minimum of 0.27 m/a of the crystal mush, leading to an inefficient mechanical
compaction and a low degree of expulsion of interstitial liquid. Plagioclase less than 0.1 mm of the gabbronorite
unit has a low aspect ratio (< 5 : 1), and the CSD curves have intercept from 1. 31 to 2. 60 with the characteristic
length from 0. 43 to 0. 58, suggesting a low rate of magma cooling. This results in a high compaction rate with a
maximum of 0. 54 m/a and a low rate of crystal accumulation with a minimum of 0. 18 m/a of the crystal mush,
leading to an efficient mechanical compaction and a slightly higher degree of expulsion of interstitial liquid.
Plagioclase less than 0. 1 mm of the oxide gabbro unit has a low aspect ratio (< 5 : 1), and the CSD curves have
intercept from 0. 49 to 1. 60 with the characteristic length from 0. 53 to 0. 69, suggesting the lowest rate of magma
cooling. This results in a high compaction rate with a maximum of 0. 95 m/a and a low rate of crystal accumulation

with a minimum of 0. 13 m/a of the crystal mush, leading to a more efficient mechanical compaction and a much
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higher degree of expulsion of interstitial liquid.

Conclusions ; The interstitial liquid of the three units in the MZ of the Wangjiangshan intrusion was expelled to
varying degrees by the mechanical compaction. Mechanic compaction for samples from the olivine gabbronorite unit
of MZa is inefficient, due to the fast magma cooling rate and the small density contrast between the cumulus and the
interstitial melt. With the decrease of cooling rate, the compaction efficiency of the gabbronorite unit of MZa and
oxide gabbro unit of MZb gradually increases. Simulianeously, abundant crystallization of Fe—Ti oxides may
progressively increase the density contrast of the cumulus and the interstitial melt, resulting in a further increase of
the compaction efficiency of the oxide gabbro unit. This study indicates that the efficiency of mechanic compaction
of layered intrusions is mainly controlled by the cooling rate of magma and the density contrast of the cumulus and
interstitial melt, with a distinct enhancement by the low cooling rate of magma and abundant crystallization of Fe—
Ti oxides.

Keywords: Compaction; Expulsion of interstitial liquid; Crystal size distributions; Spatial distribution
patterns ; The Wangjiangshan layered intrusion; The northern margin of the Yangtze Block
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