1000-0569,/2017/033(01)-0115-26 Acta Petrologica Sinica %% 4R

MEAREM KRR ER AR E - HXNLE
EEEREREARE

X&' ks E BER R3PS AN
LIU Lei'***, XU XiSheng’ , XIA Yan® , LIANG QiongDan'"* and PEI XiaoLi' >

L HMEE TR E IR 224 B, ) P BR 4 B 4 7= I A 3 SE 3R 2, bk 541004

BB TR VA (4 S B AR AT PRI A SRR & B R BB 0 AR AR 541004

BB HER B2 5 AR B, WA B R R R FLR DT E R T A S %, B at 210023

1. Guangxi Key Laboratory of Hidden Metallic Ore Deposits Exploration, College of Earth Sciences, Guilin University of Technology, Guilin 541004, China

w N

2. Collaborative Innovation Center for Exploration of Hidden Nonferrous Metal Deposits and Development of New Materials in Guangxi, Guilin University of
Technology, Guilin 541004, China

3. State Key Laboratory for Mineral Deposits Research, School of Earth Sciences and Engineering, Nanjing University, Nanjing 210023, China

2016-04-20 J A%, 2016-08-17 # e .

Liu L, Xu XS, Xia Y, Liang QD and Pei XL. 2017. Disintegration of Late Mesozoic Zhucun Formation in southeastern
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Abstract The once designated Zhucun Formation in Xiaoxiong basin is investigated to be geochronologically earlier (128Ma) not
only than the overlying upper volcanic series (110 ~88Ma), but also than the underlying Jiuliping Formation (122 ~ 120Ma) , but
coeval to the Xishantou Formation (130 ~128Ma). Zircon Hf isotopic compositions of the studied Zhucun Formation rhyolitic tuff show
enriched characteristics with Paleoproterozoic crustal model ages (&, (1) = =16.4 ~ =13.6, t,,, =2.01 ~2.09Ga) , also similar to
the Lower Moshishan Group, such as the Xishantou Formation. Note these and the pyroclastic-rhyolitic volcanic rock assemblages and
other regional geological features, the foundation basis of the Zhucun Formation is considered to be insufficient, and the Formation
should be disintegrated. On the other hand, the enriched zircon Hf isotopic compositions of the studied Zhucun Formation rhyolitic tuff
show that it was derived mainly from partial melting of the Paleoproterozoic crustal basement, further indicating that the Lower Moshishan
Group volcanic rocks inland were derived with depleted-mantle derived material contribution, which was barely noticed in previous
studies. The increased depleted-mantle derived material contribution in the volcanic petrogenesis and the pyroclastic-rhyolitic-bimodal
volcanic assemblages both imply increased lithospheric extension, plausibly caused by rollback of the subducted paleo-Pacific slab.

Key words Zhucun Formation; Disintegration of stratigraphic unit; Geodynamic constraints; Late Mesozoic; SE China
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Simplified geological map of SE China showing the distribution of Late Mesozoic granitic-volcanic rocks (a, modified after

Zhou et al. , 2006) and distribution of the studied volcanic strata in southeastern Zhejiang Province and sample locations (b, c¢)
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Table 2 Zircon Lu-Hf isotopic compositions of the Late Mesozoic volcanic rocks in southeastern Zhejiang Province

HDESEs AEE(Ma)  VSHE/TTHE lo oL/ TTHE TOYh/'THE  (TPHE'THE) ey (1) 1o tpw(Ga) iy (Ga)
7C01-01 0. 282300 0. 000016 0. 000978 0. 046844 0. 282298 -14.4 0.6 1.34 2.06
7C01-02 0. 282301 0. 000016 0.001222 0. 056926 0. 282298 -14.4 0.6 1.35 2.06
7C01-03 0. 282290 0. 000016 0.001136 0. 052958 0. 282287 -14.8 0.6 1. 36 2.09
7C01-04 0.282314 0. 000013 0. 000864 0.041789 0.282312 -13.9 0.5 1.32 2.03
7C01-05 0.282310 0. 000015 0. 003503 0. 178768 0. 282302 -14.3 0.5 1.42 2.05
7C01-06 0. 282294 0. 000015 0. 001551 0. 075643 0. 282290 -14.7 0.5 1.37 2.08
7C01-07 0.282316 0. 000018 0. 002080 0. 103099 0.282311 -13.9 0.6 1.36 2.03
7C01-08 0.282323 0. 000011 0.001333 0. 062312 0. 282320 -13.6 0.4 1.32 2.01
7C01-09 0. 282259 0. 000015 0. 001568 0. 063345 0. 282255 -15.9 0.5 1.42 2.16
7CO01-10 0. 282304 0. 000010 0.001175 0. 057836 0. 282301 -14.3 0.4 1.34 2.05
7CO1-11 128 0. 282281 0. 000012 0. 001494 0. 071308 0. 282277 -15.1 0.4 1.39 2.11
7C01-12 0. 282280 0. 000014 0.001141 0.051146 0.282277 -15.1 0.5 1.38 2.11
7CO01-13 0. 282244 0. 000014 0. 001701 0. 082636 0. 282240 -16.4 0.5 1.45 2.19
7C01-14 0. 282277 0. 000013 0. 001600 0. 079043 0. 282273 -15.3 0.5 1.40 2.12
7C01-15 0. 282287 0. 000017 0.001584 0. 077756 0. 282283 -14.9 0.6 1.38 2.09
7C01-16 0.282312 0. 000015 0. 001659 0. 080608 0. 282308 -14.0 0.5 1.35 2.04
7CO01-17 0. 282253 0. 000014 0. 001228 0. 057892 0. 282250 -16.1 0.5 1.42 2.17
7C01-18 0.282278 0. 000013 0. 000761 0. 034753 0. 282276 -15.2 0.5 1.37 2. 11
7C01-19 0. 282271 0. 000016 0. 001867 0. 086595 0. 282267 -15.5 0.6 1.42 2.13
7C01-20 0. 282254 0. 000011 0. 000776 0. 037468 0. 282252 -16.0 0.4 1.40 2. 16
7C01-21 0. 282285 0. 000018 0. 001000 0. 048972 0. 282283 -14.9 0.6 1.36 2.10
XX02-01 0.282514 0. 000018 0.001122 0. 045413 0.282512 -7.5 0.6 1. 05 1.61
XX02-02 0. 282505 0. 000016 0.001093 0.041744 0. 282503 -7.8 0.6 1. 06 1. 63
XX02-03 0. 282489 0. 000015 0. 000847 0. 032364 0. 282487 -84 0.5 1.07 1. 66
XX02-04 0. 282487 0. 000015 0. 002186 0. 087530 0. 282483 -85 0.5 1.12 1.67
XX02-05 0. 282492 0. 000015 0. 002396 0. 093749 0. 282488 -8.4 0.5 1.12 1. 66
XX02-06 0. 282473 0. 000017 0. 003426 0. 146942 0. 282467 -9.1 0.6 1.18 1.71
XX02-07 0. 282524 0. 000013 0.001348 0.051169 0. 282522 -7.2 0.5 1. 04 1.58
XX02-08 0. 282497 0. 000017 0. 004292 0. 162146 0. 282489 -8.3 0.6 1.17 1. 66
XX02-09 0. 282460 0. 000016 0. 003958 0. 163910 0. 282453 -9.6 0.6 1.21 1.74
XX02-10 0. 282493 0. 000018 0. 001548 0. 061362 0. 282490 -8.3 0.6 1.09 1. 65
XX02-11 0. 282504 0. 000018 0.001613 0. 064352 0. 282501 -7.9 0.6 1.08 1.63
XX02-12 0. 282480 0. 000017 0. 002773 0. 120045 0. 282475 -8.8 0.6 1. 15 1.69
XX02-13 0. 282481 0. 000016 0.001428 0. 055570 0. 282478 -8.7 0.6 1. 10 1. 68
XX02-14 96 0. 282450 0. 000010 0. 005927 0. 254744 0.282439 -10.1 0.4 1.30 1.77
XX02-15 0. 282522 0. 000017 0. 002665 0. 109486 0.282517 -7.3 0.6 1.08 1.59
XX02-16 0. 282481 0. 000015 0.002192 0. 086823 0.282477 -8.8 0.5 1.13 1. 68
XX02-17 0. 282485 0. 000018 0. 001571 0. 068486 0. 282482 -8.6 0.6 1.10 1.67
XX02-18 0. 282420 0. 000008 0. 006128 0. 283576 0. 282409 -11.2 0.3 1.36 1. 83
XX02-19 0. 282465 0. 000013 0.002137 0. 081454 0. 282461 -9.3 0.5 1.15 1.72
XX02-20 0. 282461 0. 000016 0. 002772 0. 111915 0. 282456 -9.5 0.6 1.17 1.73
XX02-21 0. 282467 0. 000017 0.003432 0. 148523 0. 282461 -9.3 0.6 1. 19 1.72
XX02-22 0. 282507 0. 000016 0.003146 0. 135265 0. 282501 -7.9 0.6 1. 12 1.63
XX02-23 0. 282505 0. 000014 0. 005169 0.214776 0. 282496 -8.1 0.5 1. 19 1. 64
XX02-24 0. 282501 0. 000014 0.001734 0.076126 0. 282498 -8.0 0.5 1.08 1. 64
XX02-25 0. 282469 0. 000021 0.003152 0. 123254 0. 282463 -9.2 0.7 1.17 1.71
XX02-26 0. 282499 0. 000012 0. 002230 0. 090726 0. 282495 -8.1 0.4 1. 10 1. 64
XX02-27 0. 282501 0. 000022 0. 004239 0. 163652 0. 282493 -8.2 0.8 1. 16 1. 65
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Continued Table 2
55 R (Ma)  TOHE/'THE lo oL/ TTHE OYL/'THE (TCHE'TTHE) ey (1) Lo tpw(Ga) iy (Ga)
XX09-01 95 0. 282578 0. 000012 0.003178 0. 108505 0. 282572 -5.4 0.4 1.01 1. 47
XX09-02 95 0. 282564 0. 000015 0. 001528 0. 060498 0. 282561 -5.8 0.5 0.99 1.50
XX09-03 138 0. 282346 0. 000019 0.003115 0. 135649 0.282338 -12.7 0.7 1.35 1.97
XX09-04 95 0. 282535 0. 000011 0. 003429 0. 123815 0. 282529 -6.9 0.4 1.08 1.57
XX09-05 95 0. 282526 0. 000018 0. 005592 0. 232809 0.282516 -7.4 0.6 1.17 1. 60
XX09-06 106 0.282473 0. 000010 0.001541 0. 048896 0. 282470 -8.8 0.4 1.12 1. 69
XX09-08 95 0. 282570 0. 000020 0. 006886 0. 378160 0. 282558 -5.9 0.7 1. 14 1.50
XX09-10 95 0. 282582 0. 000017 0.001342 0. 052231 0. 282580 -5.2 0.6 0.96 1. 46
XX09-11 95 0. 282586 0. 000018 0.001109 0. 042205 0. 282584 -5.0 0.6 0.95 1.45
XX09-12 95 0. 282620 0. 000017 0. 002227 0. 095954 0. 282616 -3.9 0.6 0.92 1.37
XX09-13 95 0. 282609 0. 000024 0. 005585 0. 224297 0. 282599 -4.5 0.8 1. 04 1.41
XX09-14 95 0. 282628 0. 000017 0. 002290 0. 095637 0. 282624 -3.6 0.6 0.91 1. 36
XX09-15 95 0. 282576 0. 000022 0. 004819 0.207062 0. 282567 -5.6 0.8 1. 06 1.48
XX09-18 95 0. 282575 0. 000018 0. 001854 0. 079039 0. 282572 -5.4 0.6 0.98 1.47
XX09-19 95 0. 282607 0. 000016 0.005171 0. 189029 0. 282598 -4.5 0.6 1.03 1.42
XX09-20 95 0. 282572 0. 000018 0. 002817 0. 096816 0. 282567 -5.6 0.6 1.01 1.48

Frortrss a2 BIR-2E BB, KE R 100pm 224 80K, K
FELE A1 1 ~2 0 1, BRI R 5 3, OF BB A &
Th/U LA, 22 30 3 B0 A 55 3 45 4 FRE (Wu and Zheng,
2004) ,

FITAFE G S A ORI AR TR R RS AR (K 3)
B 43156 it A 55 SR 43 AT 9 R R, e W W 5 ) B8R T LA 4
SR FIFFEIX T 5 &R T #8K LLs T8 RTHAR (Liu et al.
2012) o BRicEesk 5 A 15 A Z 40, K& 2 JL BT
A BCA A I fe /N BLAE TR 10 045 67 97 Ph/2® U i
SRR 120 £2Ma(20) , 98 B EE KA B8 AR 45 R 0
111 £ 1Ma(20) o ZINHEZLHb/INEEL Hh & T 38 A TR S0E R
i B AR S BN AR, 430 Ry 96 + 2Ma(20) Fl1 95 + 1Ma
(20) o AHRZ, “BURZH” I B0BTEE IR 4 v oA L W) b 1 4l 3 5
A, BT AT 21 RS A A 25 SR R LB v, Ph/F U AR I
BOFH2R 128 +1Ma(20) , Wl B2 TIHE 4 MREM 0 S5 W AR
FAHLDX PG 113k 20 (130 ~ 128Ma) 1Y TE B A — 3 (Liu er al.
2012)

YU FRBUTEE I s A1 09 HE [0 3% 20 A R R 2
Sy rp  HAEE T HEY T HE FUAE S 0. 282240 ~ 0. 282320, X R
B eu (O MEA —16.4 ~ — 13,6, F Iy ool 1800 7 B B st
FAEWE (2. 01 ~2. 19Ga) , #H L W 2R m h X s B R AR 1Y LR
FEE A R BTG Y K LU A A BE R R A =
e (Liu et al. , 2012) o F5—J5 T, A /INELH & i g KA
FIRSCE S A HE [7) 007 28 20 it 2 BRSO A 5, B
TR 5 B B K, BR A AR A0 Z A ey (0) (EL Y 512246 F
“1L2~ =72 Fl =74 ~ =3.6, %F I [T [y B AL 2 4 1% )
A3k 1.58 ~1.83Ga il 1. 36 ~ 1. 60Ga, KL, /NfE4L k1L
FEE A AL FEA R AR SN AL B S B /NEEA
WECE Y 138Ma B S A S M EA - 12.7 1Y ey (1) (E 0

1. 97Ga B BB ACAF 18, 5 BUR 417 37 80 Bk i A A oL
BT A o ) T S A Bz B AR R 3R 4 Ll 2 (135 ~ 140Ma;
Liu et al. , 2012) () Hf [ 24 R a4,

4 Hig
4.1 “HFA"HRE

CUURTEL” dr LA DX 8t ST A R BA T 1989 4EB1 A,
JETU A R 7K AR ZE AU T AT, A R 2 7 2 gt DX A L
T RZ AL AT I U PP b, HEA TR 3y iRk
PEJE A, Je D B OBV AR, BRI RS0 (WLAS 3o
W77 )Ry, 1989) o A 4 J2 1) IR B U Sy W 1 25 (e
VLA MG Jy, 1989) , 2 Ja H FL AR 1 2 1, 5
P 3t DA L 2H 60 157 (i Y148 M R 7 JRy, 1996) o {HJE,
UL MG ST R LA A 73 N S 8, O L A 2 ) Sl
Z—JRAEAE N AR JUBL P AL IR SUBE S, SR T AT = SCRTE T B
(2001) FHHAE LA IS SR — e LBy a R AR, A&
JUHLEPA

BEAN, “ BURTAL™ B 40 4 PR S A L
Mo JZ LR BEAR R TR AR FE-BUAS S I 2 1 37 J=
1 ~5 R EERERMEFICL 6 ~ 9 JZ AP L FUREEE
K5 G PRI 2 HR 10 ~ 21 JZOAIER R EE BEK
22 ~35 JRABEK S B s R UTEE K A BEK
.36 ~37 REFONRECE BN B G ERA N A B
o SEPR b 1 ~21 25 A LT IC R PGk
HUa A G R ,22 ~ 35 JZAML T 20 IS 4L UUBE CE AR
536 ~ 37 RN S FURSFA IR SCA Y & (K 5) o AT s
FIBATFR (2001 ) 5 A DA * BUAS 4L L AR A b 04 1Sk 4 256
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Fig. 3 Zircon dating results of Late Mesozoic volcanic rocks in southeastern Zhejiang Province

A FMILHLITAL

AR A 5% P R A P TR P A AR L 3 2 1 )2 P )
73 JE R LI 25 23 A1 B BE TS UG T BOREE Jig , Ho R
X HUZ IR IR A U (Guo et al. , 20125 Liu et al. ,
2012, 2014, 2016) o JXAHLAEAF AR A RS0 Br - LA AL
FFAELS T3 A T RE o AR SCAR B /INEfE 2 3t v T ™ LA 27
(AL SUTOEE A AP0 S 128 Ma, ARAHH 8 3% T 3 A Bk
I 22 (88 ~ 110Ma) A 7 o HE T AR #9 JU LI 4 (120 ~
122Ma) , 38 THi P AL XCRE L 4L (118 ~ 123Ma) |, 1745 [ Ff
B KL AR R 7Y LSk LR (128 ~ 130Ma) o 5
JEF T /K AU H DX BT 27 )2 R R KO A
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I3 — 7T, P AR R R P A AU R BT i s
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