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Geochronology of Fuhuling migmatite and its protolith in western Guangdong

ZHOU Deng-yun and XU Xi-sheng
(State Key Laboratory for Mineral Deposits Research, School of Earth Sciences and Engineering, Nanjing University,
Nanjing 210023, China)

Abstract: In order to further understand the crust reworking process related to the early Paleozoic intracontinen-
tal orogeny in the Cathaysia Block, this paper presents detailed studies of lithology, petrography and zircon U-
Pb dating of the Fuhuling migmatites in western Guangdong Province. With the increasing migmatization, these
rocks can be divided into three rock types: migmatized para-metamorphic rock, stromatic migmatite and
migmatitic granite ( diatexite ). According to lithological and petrographic characteristics, the Fuhuling
migmatites can be divided into three suites: paleosomes, melanosomes, and leucosomes. LA-ICP-MS zircon U-
Pb dating results together with a comparison with the data of metamorphic basements from this region suggest
that the protolith (paleosome) was meta-sedimentary rocks deposited in the Neoproterozoic, and the migmatiza-
tion occurred at 441 ~435 Ma, related to the early Paleozoic intracontinental orogeny in South China.
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Fig. 1 Sketch geological map of Fuhuling, western Guangdong(modified after Regional Geological Survey Party,
Guangdong Bureau of Geology, 1964®)
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Fig. 2 Field petrography of Fuhuling migmatites
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a—stromatic migmatite; b—strong plastic deformation in stromatic migmatite Crootless fold); ¢—leucosomes at the bending of the fold exhibiting
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M” shape; d—paleosome in the migmatitic granite (protolith); e—protolith transformed into leocusome and melanosome; f—migmatitic granite
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Fig. 3 Microphotographs of Fuhuling migmatites
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a—garnet in leucosome; b—residual garnet and biotite; c—microcline with early quartz and plagioclase core; d—biotites with banded structure in

melanosome; e—weakly oriented arrangement of biotites in paleosome; f—assemblage of garnet, biotite; muscovite and plagioclase in migmatitic

granite; Grt—garnet; Bt—biotite; Mic—microcline; Pl—plagioclase; Q—quartz; Ms—muscovite
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Fig. 4 Typical CL images of zircons from samples of the Fuhuling migmatite(the circles are spots for U-Pb dating)
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A RES A AT T 33 N RURAERE 20 4, R R AR
UFIE R, K25 A0 R i 2k b el i . Sl
ER AL TEE A 456 ~ 430 Ma, H2%Ph/238U 1) AL
PIGEERY A 441 +2 Ma(MSWD=0.98) (Kl 5b).

EEAR5YX03)
FEM 15YX03 Has A 2 2 2 R KR, CL K
BRI IS (E 4g,4h), DR A R AL . )
Gb, DEUEE AT BRI SR, G B A WS CL o
FE, W7 59 1R 9 3 B Ay 2 B 52 30 T JS AR R AR
IR JAERES AT CL R IGHESS, 5 LS5 BR A5 RE 1IE,
B AR A

XT15YX03 #E it 18 AN A BEAT 18 AN A A
(53 BT 7, B — MRS A AR R A AL, He 17
B VEAE A2 L EIE (Bl Se). B2 4 gk
B (970 + 12 Mas 1316 £ 12 Ma, 931 + 13 Ma,
2636+ 16 Ma), HL il e £ 3 Ky BoAZ 101 45 ¥ 1 #%
e Fow 13 MU A A B O B - R B
HFBUL ST R A, R AR Ll 448 ~ 427 Ma,
H20ph/Z8U AT 4E R A 435 4 Ma(MSWD
=3.3),

3.3

4 THe
41 BEEMREKSRAR

WA A gk AR B A 1K U-Ph 4 80T 50 7T LA Sk
ZIRUIR A 5 R T B AR 5 2998 (U Clemenss
2003), 7341 ik 7~ B P AR UG VR 2 T AR R B A AL
55 2 2B G d A B A, W R 5 Grenville it
IR R P o S SR N DR A A B L R e
SR AR B A, 3 WY M DX A7 AE B AR T b
FEW I I Ak b B AR (R R B A AR
624 Ma, L BIR A 45 B f B BUN AR 25 5L T 4R
o MeAh, TR A S 2 B R Al )\ N E B
5, HLB AR IR VA A AR TR R O v T
20 )\ B R )2 AR G 0 o T G A 0 A 0 0 VR
A A N B BT H oo AR — B AR AR
o BB o ARSI B e AT RS AE AR R AR
MR AFAE R T A (2005 FRE T IR IR A
(08 A0 A 8 1 3 BH L DA T e T oo AR T
2502006 %6F B AL 8 1] 2 77 R b X (1) A8 5
AFF 3R BH JL J5UA IR O I A A B e 8 7o AR F
U Bl DX T 8 3k DA B 58 G 2 T R X 1) 56 i AR T 11 SR
FHE R AR 38 AR T 4 U 0 VR A s (T A,
2005, 2007; XBLAE, 20085 Yu er al.» 2010).

FE R 4k A& S A LUE 5 Grenville HHF & —
e 10 b oo AR A O RRAE, SR AT B b v
2 JT DX DL R R 0 Hb X IR 408 2 A REAIE , 3R BTR A
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BEAIE: F U IR C TR AE, 2007 Yu et al. > 2008, 20105 Xu et al.» 2005, 20070, = JFHLX (T BEEE, 2014)
Data source: Nanling region(Yu Jinhai ez al.» 2007; Yu et al.» 2008, 2010; Xu et al.> 2005, 20070, Yunkai terrane:
(Zhou Xueyao et al.» 2014)

A VIR S 2T B 0 H AL 6D Yu 5
(2008 Fi& th 7 B oo i AC MR 3, g Hh X R
Grenville & L, Z & (W v BER B AEHE K b pg
B, AR A H X YR A A Grenville 385 A7 11 35 22
Ko T b, hoa i ARIES A (1600~ 1200 Ma) K
AL T 2 P LA BRI Hh X A TR (X et al .
2005; Yu et al.» 2008; FITEEEEE,2014),
4.2 REEWIEARK

He T e HL AR AR A T R R R A A
I TRA A LT 2 KA S 3K AR S5
W, e AR MR N I AR SO R 5 2 R n S 2k T
SR 58 IR A AE B P 4 CEVLHESE, 1999 Xu
et al .» 2005; Zeng et al . » 2008; XBL%E, 2008; Liu
et al.» 20105 Xia er al.» 2014b). HEE PRI
VLUl v BRE 2 e mg Lty AR AR A 1 e vl 22 1 AR o
#1460 Mas Li et al.» 2010, R B Mo ot A=
A& LLAE I TF LR B [T 460 Mao 73 41, Wan %5
(2010 7T 3R W B9 2 FF b X g N 2 b o s A

5570 SRR AT IR A 8 AR AU AE 455 ~ 422 Ma 2 1), HAE
He SRRV =TT M b )32 A7 A ()38 L 3 W 1)
AT T 21 420 Ma(Wang ez al.» 2010), iE ]
AR R R A AR LIS SRR S T 227> 40 Ma.
X5 Li 550100 5382 i Ll A5 B A (1) 4 0% 4
T 3RAFIE 460~ 415 Ma i A FH i) — %, =
PEAR WG VR A 5 TR B R (15 YXO03) AR & 18 < 4
(15YX01) XJ W [ 290 Ph/Z38 U in B 34 4294 49 51 4
435 +4 Ma Hll 441 +2 Ma, & W B FARHIR IR G 5 B
BT AEAR, 2w R AR B P L R
.

%2 FIZS T Hr AR B b L AR AT B
B U-Pb ARSI, 45 Rl f5 B .
W2 R R oR, Bl AR AR A A A R AR I TR]
BIEELE 450~ 415 Ma Z 0], 46 X 26 A g
W ELEAEPAE 460 ~ 410 Ma, R E HPORG &
A 546 K 5 25 A R st TR) 3 — BB 7D
B+ A A DG LS (R BRI A o A R A T A
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Table 2 List of collected ages of the early Paleozoic migmatites and granites in the Cathaysia Block

A atk stk ik Ma W T-B 2% ik
Rl ERREE
. FR B\ BT 4 3k 41 REE 43645 LA-ICP-MS #:4i U-Pb WRIEZ%F, 2008
AL RaE 43343 SHRIMP 11 U-Pb Lieral., 2010
Hakdt REA 440433 LA-ICP-MS #i41 U-Pb X84, 2008
PR PR RES 447 +2 LA-ICP-MS #57i U-Pb A, 2008
i PR H AL REafmE 44645 LA-ICP-MS #5471 U-Pb Liu et al., 2010
FRRIGERE REEREn 439+4 LA-ICP-MS #:11 U-Pb Liu et al., 2010
IRRIRLRE REE NS 42342 LA-ICP-MS #5171 U-Pb Lietal., 2011
2 BEE 454+11 LA-ICP-MS #:{i U-Pb Wang et al., 2011
KF HEa 45244 LA-ICP-MS #5171 U-Pb Wang ef al., 2011
iLvg i e 42544 LA-ICP-MS #5411 U-Pb Xu et al., 2005
il e 446+4 LA-ICP-MS #i41 U-Pb RAEEAT, 2009
IR REa NG 43542 LA-ICP-MS #:{i U-Pb Liet al., 2011
g HRE RES 441435 LA-ICP-MS #:{7 U-Pb A3
L R 456438 LA-ICP-MS #i{1 U-Pb Wang ef al., 2011
Rt R RA
L KA A 41343 LA-ICP-MS #5717 U-Pb Xia et al., 2014a
i sk fE A A 411409 LA-ICP-MS #:17 U-Pb Xia et al., 2014a
Kt AR s 430£9 LA-ICP-MS #5711 U-Pb Wang ef al., 2011
It Ak 43243 SHRIMP 541 U-Pb Lietal., 2010
Tk RREHENE 448 +3 LA-ICP-MS #5171 U-Pb sk IZHEA, 2010
— BEi# JRRRE S 438+3 LA-ICP-MS %547 U-Pb s, 2010
S ERNG {eHE 42744 LA-ICP-MS #5{i U-Pb MRIEA%%, 2008
WL ML FHEHE 438+5 LA-ICP-MS #51i U-Pb Liu ef al.. 2010
843 ROAE R E 44244 LA-ICP-MS #i{1 U-Pb Liu ef al., 2010
ik KAEHE 42443 LA-ICP-MS #i{i U-Pb Zhang et al., 2012
ik M CERE 44143 LA-ICP-MS #:{1 U-Pb Zhang et al., 2012
bl %951 BRE RS 44042 LA-ICP-MS #:f1 U-Pb Zhang et al., 2012
irvg W Al JRRARAE 445+8 LA-ICP-MS #5471 U-Pb Wang ef al., 2011
ik BRSNSk 455+9 LA-ICP-MS #5711 U-Pb Wang ef al.. 2011
bt FoRRARAE B 424+6 LA-ICP-MS #:{1 U-Pb Wang ef al., 2011
B B REARAE B 410£10 LA-ICP-MS #5741 U-Pb Wang ef al., 2011
Rzl SRAER 41842 LA-ICP-MS 571 U-Pb Zhang et al., 2012
% BLHT fER N 432+6 LA-ICP-MS #5471 U-Pb Zhang et al., 2012
W RN Ades 405+3 LA-ICP-MS #: {7 U-Pb Zhang et al., 2012
i Ll CRAERE 400+4 LA-ICP-MS #i{7 U-Pb Zhang et al., 2012
# L AR 41542 LA-ICP-MS #5411 U-Pb Zhang et al., 2012
Eal| SEIAEI S 439+4 LA-ICP-MS #5171 U-Pb Wang ef al., 2013
=i AR S 45010 PBTRCES T TIMS Hal%, 1994
- R ST S i b 467465 SHRIMP #5471 U-Pb SZFAMIAE, 2006
fa L FeRRARAE B 443~430 SHRIMP #:41 U-Pb Wan et al., 2010
&I RRRAE G 449+5 LA-ICP-MS #5171 U-Pb Wang ef al., 2011
LEr: HREIR AR A 415+7 LA-ICP-MS #5171 U-Pb Wang ef al.. 2011
K WEAENE 419+6 SHRIMP {41 U-Pb Fililge s, 2009
e il R KBRS 43147 SHRIMP #5471 U-Pb FImiise S5, 2012
IV HEEWL MBI e 429411 LA-ICP-MS #i{i U-Pb Zhang et al., 2012
PR BREICA e 41242 LA-ICP-MS 11 U-Pb Wang ef al., 2011
i MR KRS 439+2 UELRCES {1 TIMS W EEr%, 2003
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Fig. 7 Comparison of zircon U-Pb age spectra of the

early paleozoic migmaites and granites in the Cathaysia Block
Hln A A (Xu er al.» 2005: 5, 2008 #RoE L5,
2009; Li et al., 2010, 2011; Liu et al., 2010; Wang et al.,
2011; A30); fEKE(Lier al.» 20105 Liu ez al.» 2010: Wan er
al.> 20105 Wang et al., 2011; Zhang et al., 2012; Xia et al . »
2014a)
Data source: migmatites (Xu et al.» 2005; Zeng Wen ez al . » 2008:
Xu Xianbing et al.» 2009; Li et al.,> 2009, 20115 Liu et al.
2010; Wang et al., 2011; this study); granites (Li et al., 2009;
Liu et al., 2010: Wan et al., 2010; Wang et al .. 2011: Zhang et
al., 2012; Xia et al., 2014a)

TFIE T 453 Mas 11 2455 VR G 8 Ik R R 4
439 Mas {6 X AU N 442 — 438 Ma, 3 HAZ XA
(17 JTAE F S SR A RN s SR A FH A 32 4 5 b e L
W AEARIE Lz B 5% H 28 IR (9 AS [R]Y. CLia er
al .»2010). FR5E IS (2009) 3E T A6 e B il &
FIREFLE RN 446 + 4 Ma, ERHIAE X 5 1 ¢ 5 45
RN 447 ~ 441 Ma, HAEE KA 5IR A S 2LMARA
B R 4k, i Hh DR 2 O M X e i
A BB AT U-Pb TERE N 457 — 415 Ma, E{H N 436
Ma(Wang et al.»2011). Wan Z£(2010)%f &= MM 24 7
rhEE B AT SR R AT (R 9 3 B AR A AR Ak Y
7E 455 Ma & 422 Ma 2 [f], X5 Wang % (2013) %}
TITHLX TR A 2 55 IR A A R AR R A ST 45 R —
(440~425 Ma) -

(1) #if1 U-Pb & AR, - PUAE 10 08 R 15
IR B L A AR TR s AT K
HARR S TR

(2) BV HEWIE IR G E TR AR 441 — 435
Ma, R B 1% X R A 25 TE BT Rl AR, AR E
B AR AR 3G L S ).

(3) HEE M Bk A AR A A AR 5 28 R AR
IR R RAE, BAA 0% DI s R

Bt FRERARBEAL TR, FIE
BT HE N, A IE A
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