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Detrital zircon geochronology for the sedimentary rock of Fengping
Formation in southeastern Zhejiang and its geological significance

JIN Hai-fei, XU Chao-wei, DAI Chun-zheng, MA Tian-shou and XING Xiao-ya
(No. 3 Geological Party of Zhejiang, Jinhua 322100, China)

Abstract: The rare earth elements characteristics of detrital zircons and the U-Pb age of detrital zircons of fine-
grained sandstone from Fengping Formation were investigated by the LA-ICP-MS analytical technique. The detrital
zircons have a good oscillatory zones and Th/U ratios of most zircons are higher than 0. 1, indicating that they are of
magmatic origin. The content of REE varies in a large range. The ratios of( La/Yb) (0 ~0.29) and LREE/HREE
(0.003 x10 ® ~0.977 x 10 "®) show the relative enrichment of HREE. The distribution pattern of rare earth ele-
ments in detrital zircons exhibits mainly low content of LREE and high content of HREE as well as Eu negative
anomaly and Ce positive anomaly. The result shows that the majority of zircons originated from magmatic source,
whereas some other zircons originated from metamorphic activity. The youngest U-Pb age of detrital zircon is 193
Ma, indicating that its diagenetic age is not later than 193 Ma. The data suggest that zircons are mainly composed
of 4 age stages, including 2 461 ~1 743 Ma, 887 Ma, 435 and 422 Ma, 330 ~193 Ma, respectively, corresponding
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to the known tectonic-magmatic thermal events ( Liiliang Movement, Jinning Movement, Caledonian Movement, In-

dosinian-Hercynian Movement). The result reveals that the tectonic magmatism in this area is consistent with the

tectonic activity in China, and it has the characteristics of continuous development. Through the systematic analysis

of the U-Pb dating data of detrital zircons from the sedimentary rock of Fengping Formation and chronology of possi-

ble provenances, it is shown that the materials for sedimentation was from surrounding rock mass of Zhongtiao

Movement and the Indosinian granite body in southeastern Zhejiang.

Key words: Fengping Formation; LA-ICP-MS; U-Pb age of detrital zircon; REE; material source
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Fig. 1 Tectonic geological map of the study area
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Fig. 2 The hand specimen (a) and microscopic (b, +) photos of lithic sandstone
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Q—quartz; Dt—detritus
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Fig. 3 CL images for detrital zircons from sedimentary rock of Fengping Formation
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1 SHRIMP 4% 4 225 +1 Ma( Yang et al. , 2011) .
B S 34 B 5 AR TE T 45 B R TR B A AN )
12 AR TV A B 7 LAZR ST 7K =% L W 284 s DAY
Ry b, A b5 ool R VSR SR
Do DRI P DT 12 201 4 % B AR i B 4 mT ek BT A
P HH i3 (1 B S e 2 1

4 4k

(1) 854 U-Pb [ F 8 0 M a5 vl 50, S ip
BRI ES ATAERS 9 193 Ma, o R LT A A 4R
WA T 193 Mas

(2) FER B AW ot R A AR R K,
(La/Yb) \ {HLREE/HREE {8 %% 3 B FE 5 b 85 A 1
BVEM R RN BB RN

Q LEHE, R, R

Ko ARFER BB AY BASEM T osm o=
i T b 0 2 v 1 A0 A X HL R A B I
Eu 59 1E Ce 59 . 854 # 1 o0 2 Bl 7 85 URF 1
IR, ARE S A B DU A A N &, RN AR AL
b1 1A SRS A

(3) BT 0 b 4 4, 00 2 461 ~
1 743 Ma.887 Ma.435 F1422 Ma.330 ~193 Ma, 7]
ESNE LR AP b Sl R I PO VARS8 1SS e Tt
AR RN S g PRI, RIIARIX (M i 2R TS Bl 5
] K b 4 368 32 B AH — 30, I AT %5 UK S8 IR AE
T I X AREE 2L GO 7 W B A U-Pb 4E 8 1 R 48
M1 I 5 nT REAUE X () AE AR A (56 LU A 9T 2 s, R
PLPURUA W TR IR 2 A 0 B 1 R R N
AT 2 7 HH 8% 19 B0 S IATE 14 A A

References

Belousova E A, Griffin W L, Oreilly S'Y, et al. 2002. Igneous zircon:
Trace element composition as an indicator of source rock type[ JJ.
Contributions to Mineralogy and Petrology, 143(5): 602 ~622.

Gan Xiaochun, Li Huimin, Sun Dazhong, et al. 1995. A geochronolgical
study on Early Proterozoic granitic rocks, Southwestern Zhejiang[ J].
Acta Petrologica et Mineralogica, 14(1): 1 ~8(in Chinese with Eng-
lish abstract).

Gao Wanli, Wang Zongxiu, Li Chunlin, et al. 2014. Zircon U-Pb geo-
chronogy, geochemistry and tectonic implication of Indosinian granite
from Southeastern Zhejiang, South Chinal J]. Acta Geologica Sinica,
88(6): 1055 ~1 067Cin Chinese with English abstract).

Gehrels G J, Jojnsson M J and Howell D G. 1999. Detrital zircon geo-
chronology of the Adams Argillite and Nation River Formation, east-
central Alaska, USA[J]. Journal of Sedimentary Research, 69(1):
135 ~ 144.

Lan Zhongwu, Chen Yuelong, Su Benxun, et al. 2006. The origin of
sandstones from the Songpan-Ganze Basin, Sichuan, China: Evidence
from SHRIMP U-Pb dating of clastic zircons[ J]. Acta Sedimentologi-
ca Sinica, 24 (3): 321 ~332(Cin Chinese with English abstract).

Lei Kaiyu. 2015. Rare earth elements of detrital zircon characteristics and
geological significance of Zhiluo Formation in Hangjingi area, Ordos
Basin[ J]. Journal of Yanan University( Natural Science Edition) , 34

(4): 58 ~62(in Chinese with English abstract).

g, 4. 2013, 1:250 000 M T B 3t o A i 1



364 = A W

mo¥ A

Wz o Aﬁ‘ﬁ 38 %

Lei Weiyan, Shi Guanghai and Liu Yingxin. 2013. Research progress on
trace element chaecateristics of zircons of different origins[ JJ. Earth
Science, 20(4): 173 ~284(in Chinese with English abstract).

Li Wanyou, Ma Changgian, Liu Yuanyuan, et al. 2012. Discovery of the
Indosinian aluminum A-type granite in Zhejiang Province and its geo-
logical significance[ J]. Sci. China Earth Sci. , 55: 13 ~25Cin Chi-
nese with English abstract).

Li Xiaocong, Wang Andong, Wan Jianjun, et al. 2016. Tracing the
stream sediment of the Ganjiang River( Nanchang Section) : Constraint
from the detrital zircon U-Pb isotope evidence[ J1. Geoscience, 30
(3): 514 ~527Cin Chinese with English abstract).

Ludwing K R. 2003. Users Manual for Isoplot/Ex. Version3. 00: A Geo-
chronological Toolkit for Microsoft Excel [ M ]. Berkeley: Berkeley
Geochronology Center Special Publication, (3): 1 ~70.

Mao Jianren, Li Zilong and Ye Haimin. 2014. Mesozoic tectono-magmatic
activities in South China: Retrospect and prospect[] 1. Science China:
Earth Sciences, 57: 2 853 ~2 877(in Chinese with English abstract).

Taylor S R and Mclennan S M. 1985. The Continental Crust: Its Composi-
tion and Evolution[l M]. Oxford: Blackwell Scientific Publications, 1
~312.

Wang Wei, Liu Chengdong, Liu Jianghao, et al. 2012. Geological char-
acteristics and metallogenic condition analysis in songyang fluorite ore
deposit[ J]. Journal of East China Institute of Technology( Natural Sci-
ence Edition), 35(1): 66 ~74(in Chinese with English abstract).

Viola G and Anczkieviczr. 2008. Exhumation history of the Red River
shear zone in northern Vietnam: New insights from zirconand apatite
fission-track analysis[ J]. Journal of Asian Earth Sciences, 33(1/2):
78 ~90.

Xia Y, Xu X S and Zhu K Y. 2012. Paleoproterozoic S-and A -type gran-
ites in southwestern Zhejiang: Magmatism, metamorphism and implica-
tions for the crustal evolution of the Cathaysia basement[ J]. Precam-
brain Research, 216 ~219(9): 177 ~210.

Yang S, Ma C Q, Liu Y Y, et al. 2011. Geochronological and geochemi-

cal constraints on The petrogenesis of late Triassic aluminous A-type

graintes in southeast Chinal J]. Journal of Asian Earth Sciences, 42
(6): 1117 ~1 131.

Yu J H, Wang L, O Reilly S, et al. 2009. A Paleoproterozoic orogeny re-
corded in a long-lived Cratonic remnant, eastern Cathaysia Block, Chi-

nal J]. Precambrain Research, 174(3): 347 ~363.

Mt o 32 2% 3Tk

Hwedr, 2, AR, 25 1995, Wi ok wg 5 oc s AT S A
FARLIL. BT W&, 14C1): 1 ~8.

FOTH, FoEF, BERE % 2014, WA BIEISCIIAE KA B U-
Pb AR RIS S ki i LT, Mm% 4Rk, 88(6): 1055
~1067.

2Zodl, BREE, SRARD, . 2006, VORS R TACALHRD # HR
eV ok A8 AT U-PLCSHRIMP) 4E MR HR L], yiR 3R, 24
(3): 321 ~332.

TS 2015, FROR 2 Wit U AR E M X B AL A R LT R
fiE SR XL ). SR 2252 AR C A SRBLERRD » 34(4): 58 ~
62.

TERER, MOGHE, XA 2013, ANIE] R B A 1 R 7T AR IR 5T
HERELT]. Hh2#1iT%%, 20(4): 273 ~284.

N, DEN, MERE, 2. 2012, HFVCE ST A TR I
RIBH M Y] E R kR, 42(2): 164 ~
177.

BN, FR, TTRE, & HETLIECRE B BO K R TR
Y RERIR ST : SR BB A U-Pb [F) A7 Z0EHE 21k D)), BRACHE
Ji, 30(3): 514 ~527.

B, JIT e, MR 2014, AR P AR I S BT ST I
WREWSLT] PEEECD 8RR, 44(12): 2 593 ~
2 617.

T, XUERAR, XIVLHSE, 45 2012, WivL A~ BHE A5 PR U5 RE fiE K
B4 M0 ). AR LR AR C AR BRI, 35C1):
66 ~74.

2016.



