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Zircon U-Pb Ages and Geochemical Constraints of the Lianhuashan
Granitoids in Guangdong Province and Their Geological Implications
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Abstract: The Lianhuashan granitoids, located in the north of the Lianhuashan fault zone, are composed of
massive Jurassic—Cretaceous granites. This paper presents a synthetical petrologic, geochemical and
geochronological study and Lu-Hf isotopic analysis of the granitoids. LA-ICP-MS zircon U-Pb dating yielded
ages of 146~139 Ma, indicating that the granitoids were mainly generated in Late Jurassic to Early Cretaceous
period. The granitoids are metaluminous to weakly peraluminous (A/CNK=0.97~1.1), and have the data
K,0+Na,0=6.1 wt%~8.1 wt% and K,0/Na,0=1.4~1.8. They are all depleted in Ba, Ta, Nb, Sr, P and Ti, and
enriched in Rb, Th, U, K and Pb. All these features point to a major crustal source. The Lianhuashan granitoids
show large variation in the SiO, content (69.5 wt%~80.1 wt%), and the high SiO, samples underwent strong
fractional crystallization, exhibiting characteristics of highly fractionated I-type granites. All zircons from these
samples show negative eyg(t) values from —4.5 to —2.0, recording a predominant contribution of partial melting of
ancient crustal rocks. However, on the ages versus ey(t) diagram, all the samples are plotted on the field between

the evolution curve of chondrite and Cathaysia basement, indicating minor mantle contributions to the source of
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the Lianhuashan granitoids. Integrating regional tectono-magmatic records, the authors infer that the Lianhuashan

granitoids were formed in a back-arc extension environment, which was associated with roll-back of the

subducting Paleo-Pacific plate in the Late Jurassic to Early Cretaceous period.

Key words: Early Cretaceous; Lianhuashan granitoids; I-type granite; crustal extension; zircon U-Pb;

LA-ICP-MS; Lu-Hf isotopes
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Fig. 2 Sketch map of the Lianhuashan fault zone (a) (after Li et al., 2020) and sampling locations (b)
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Qtz—f13; Kfs—HKA1; PI—RHC A1 Bi—MR B,
a—field photograph of medium-grained biotite granite; b—photomicrographs of medium-grained biotite granite (crossed nicols);

c—mylonitic granite (XZ plane); d—photomicrographs of o-type asymmetric K-feldspar phenocrystal (crossed nicols; XZ plane);
Qtz—quartz; Kfs—K-feldspar; Pl-plagioclase; Bi-biotite.
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Fig. 3 Representative field photographs (a, ¢) and photomicrographs (b, d) of the Lianhuashan granitoids
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LA-ICP-MS #5# U-Pb [AIf; =M, K15 R AE
< AR R = B AE <) A R Al - ok SR s BEAE A 1Y
200ph/ 28U AR BG4 3 0 (142.5£1.5) Ma
(MWSD=3.5, n=30). (138.9+0.6) Ma(MWSD=1.4,
n=30). (145.5+0.7) Ma(MWSD=1.19, n=28)(/#] 4a, b,
©)o BT ASCKMME A U-Pb 4E#%, Zhang et
al.(2015)FRAFFEAE 1L 5 R T e 3 A6 i) TN 2 45 il AR
#4 R (154+2) Ma F1(154+1) Ma(LA-ICP-MS F1 SIMS);
Li et al.(2020)3R153E AL 111 A (PSR BT ) A TE AL 5
By 45 Al 164~133 Ma(LA-ICP-MS); F g%
(2020) 3K 13 f 48 B 3k B R A2 B AR Ko AR i
(147+1) Ma(LA-ICP-MS). Zif b4 50 ol %,
AL AR e UE A D i 2 AR, 4
Hy H— B R 2 (164~153 Ma)FlHg R % — B 1 S 4t
(147~133 Ma) B I 1€ i) 7 4L

52 EfRUEEHSBEERER

A% S 3 AR 1L R A AR (WHO09-1

WHI12-3)#47 T 854 Lu-Hf [RfZ 00, BN1aA
AU CTOHE TTHE; A end O S, B
2), HIXHAFESL Y Si0,. ALO;, TiO,. CaO %t
R RAER AR (£ 3, B 8), XERIETATHIE
XA B A — B, R BEA R 2 T R R R Y v
o MG Si0, B AN, SEAL LA RRE T T 43
fiC 5F A0 mE P4 AR RE 41 RE Y SiO, oA
(69.5 wt%-~T71.1 wt%) 1 DI 73 545 %1(80.9~83.2) fiw Ik,
TG AL AL, S REALAE G Si0x(74.5 Wit~
80.6 wt%) 7 &t Al DI 43 5745 5(85.4~91.2) 8 =i, HE/m
2l | — R4S §h e 5+ o Harker EIfEH, SiO,
5 ALO;. CaO il Sr & 2 HAHK KR (K 8a, d, i),
TR AERHA R B4 . MR AOWTREZ ) —
ERRIE B ah T, N K0 &bl Sio, S THE
MR B (& 8b), SiO, 5 TiO,. FeO'. MgO

=

TR R EV R AR Fe-Ti EALWET Yk E
T s (A 8c, e, ). BFFTIX AR X R AR
Mo R T —E R R (E8), X
Se Oy SRR R S8 . S 2 A % DDA
K(ZEWRIESE, 2008), I3 2545 db A FTE D 6 s
(A . 5 Ry w A A R b 4 1 EE A A (Xu et al,
2016; Yan et al., 2017). % For 30 E A BESE 21K
FEEK MRy, HIE, T SCIRATT 3 2 AR
LB AL 1 7 1) 2 0 R H 2 4 AR o
53 TEREER

RN R AR R - 55 28 57 T (A/CNK=0.97~1.1),
Rt 1T BUAE ix) 75 09 Hb 3R AL 2 FRAE (A/CNK<1.1,
Chappell and White, 2001), Wolf and London(1994)
PSR P TR AT A TG R (A/CNK>1.1)
H R AR A R, AL S RUAE B A HAT 3
f) P,0s 345 SiO, MIEA(>0.2 wt%, Chappell,
1999; Li et al., 2007), i I £Y4¢ 5% B9 P,Os 5 SiO,
BB RR G o SEAE LU AR i PLOs 9 EBEAIR(0.030 wt%
~0.13 wt%), i ELP,0555 SiO, I 8 A k6 % &,
B T R R A EE(E 8g). H4h, MIELT S
B, TRIERS Th MY TR S EEHE 5 Rb
% IF AH 56 56 & (Chappell and White, 1992), X £ 2
B2 ThALY B9 ) CAn b J A )76 Bl 48 JB 4 4 v 7 43
B2k e B i S8 7E Rb-Th Ml Rb-Y K% (1] 9a,
b), #AEILEEMAAY Rb 5 Th, Y HB & A9 1EA 6,
BoR T BRI, 25 LRk, ARSCANETE
Ll A AR 5 A S BRI Y T TR G 5
54 ERLEFNERFERE

KT FMMmMMBI-58Lmm 1 RIS
B, B ETEAR A A PR R 1) sE K
Jo KA R 43 44 il (Champion and Chappell, 1992;
Chappell et al., 2012); 2)J EBEER A K 45 5 4 7=
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(after Chappell and White, 1992)

(Cawthorn and Brown, 1976; Wyborn et al., 2001), Hi W (1 7a, b), FEMGIIE % Rb, Th, U, K, Pb, i
TR X AR R IA [RI A R TE R L B i Bk i FHXTZ# Ba, Ta., Nb., Sr. P. Ti, /s oclis
A, DR 1L A A S AT RE A ) e A B I HHFAE (Harris and Inger, 1992), X SLiE 4541 7
BRBUA IR ES iy 5B 8 (Chappell, 1999), A H BB LCA K FEIR T2 B ol SR
B el (4.5 ~ —2.0)FIK MgO(0.18 wt%~ Ak CaO/Na,O HHHL 5(0.60~0.95), B H G A
0.74 wt%), HTEM 1 I0FK Be /8 2 18 Al et oo 3= ik AT RE A ARG - MRS s e BT K S, B R
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AR B 5 A S sk 405, TS 8 IR s Al 0 5
0 48 TR (Sylvester, 1998), AL 1 EH AL
B 7 B i 289 A i B B - 55 0o 45 5 (A/CNK=0.98~1.1),
[ I LA Y FeOt+MgO(1.30 wt%~3.99 wit%) K &5
7 Ko0(3.94 wt%~4.84 wt%) i, 1% Le4F R 1
Hil s DR KA 8. £ CMF-AMF Ji5 3]
SEfEE 10)h, SR ILA KRR RZEAT K
AR KRN, 2 UE S A LA R R 2T
KT KA R s il . 276 IR IEdE rT A, 3%
TR A R R R e P KRS KOS o A
A AR A HE B BB AR Y 1481~1319 Ma(hoT
W), TR -eud O T, FE 375 72 BRBL I A1
T ALE RN B L AL 22 R], ELRCEE I Bk it Ay
BALZ (B Sa), (HMTERAE, £ 3R 4 i
F= 80 B oo 4SRN T J6 i /8 (Zhao and Cawood.,
2012), Hon iR HREN . R BRI R I
I3 s ] e Ry ool AR e BT O, IR AAAE D g
TR IR o 3 A RIS X 5 3 A L 7 4 48 IX L
b AR b SRS 55, 2015; Zhang et al.,
2015; Qiu et al., 2017a; Yan et al., 2017; Liu et al.,
2018b).
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R 5. XN RIETAR 1-BY AL i) A 2Bl
R, G814 9B S (Liu et al., 2018b) . & HiB =
FEAE B %5 (Qiu et al., 2017a) . 45 151 48 5 BE 7+ (Yan et
al., 2017). ¥ ILAE X BEA (B R4, 2018) . HATE
o IS4, 2015) . ZR B X A BRIRFE B # (Liu et
al., 2012). BRI E L —KAEK A Jia et al., 2020)
G, TXEERY A R MR S AR L R
P — R R G 0 17 A A, R Y e il i e 3
o B RO, O R e ) Bt AR, B UK TR A3
A (R 7 - TR 5 BRI AR i 7 o BT 284 4B IX A AR A
RUAE B AR (I = A 55 . RIS R T s 45
)t 3 — 25 IE 523X W A R =5 14 (Eby, 1990, 1992;
Bonin, 2007; Liu et al., 2018a; Yan et al., 2018). Fij A
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Fig. 11 Age versus eys(t) diagram of late Mesozoic granitoids in coastal areas (for detailed data see Supplementary Table 4)
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A (147~120 Ma)l[a], SEAE 11T 2407 Xt 44 1
W13 FE R NI NW-SE BIMHE, FF7e# it
WA A B A S MR W B UTEL(L et al,
2020) . G F S8 T AR R T U L DR P A AR K A
Lu-Hf [A 2 ZERNE 11), FAT1A B 150~110 Ma ]
] e OIEBEA A W 15 . 7620 145~116 Ma
BB, aRadin en®OEZHH M, JFHEY
135~116 Ma HA[A] /s 1E MR, IR G B B e i 20 43 B
BS5RERANSCES R, 2R T RA
N P T i DX A e ) M S i

SEA KA I FA 20 5, Lk A e R A Ak
B RBETE T AT AR A ) NE-SW A [ia] () 23 b A1
il I, T 0 1 b XY CRR 7 b (TK AR 4,
2012; Li et al., 2012b). JFIIffJ@E FE(Lin et al.,
2000) . LS FELL et al., 2016)FIEI) 1L e
‘E [ (Faure et al., 1996)38(E 1), Li et al.(2020)% i
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(Wong et al., 2011; Zheng et al., 2017; = F {5,
2018; Li et al., 2020), KT X WA= {414 3h F122 0100,
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Z{(Engebretson et al., 1985; Li et al., 2020), /R iX
S 2 R T AR R B IR ol VR A 2 D SR
R, DRI 3 Ao e 5ty P T AR AR o R
FAEFMHIE(LI et al., 2014), ASCAR: FEEE,
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