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Zircon U—PDb dating of tuff bed from Luoyukou Formation in western Henan
Province on the southern margin of the North China Craton and its
stratigraphic attribution discussion
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Abstract: Luoyu Group and Ruyang Group are cropped out extensively along the southern margin of the North China Craton
(NCC), and are mostly composed of sandstone with minor shale and dolostone. Based on field investigation along Luoyukou and
Yangpo Village section, Ruzhou City, Henan Province, a few interbedded tuff layers were found in the upper part of the Luoyukou
Formation. By means of LA—MC—ICPMS zircon U—Pb dating, the ages of the volcanic eruption, 1638+9 Ma and 163410 Ma
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from Luoyukou Village and Yangpo section, were respectively obtained. These data mean that Luoyukou Formation was formed
during Mesoproterozoic Changcheng period rather than during Meso — Neoproterozoic Jixian period and Qingbaikou period as
previously held. According to the new dating data, the Luoyu Group and Ruyang Group which conformably underlies Luoyu Group
ought to belong to the Mesoproterozoic Changcheng period, because Luoyukou Formation is at the uppermost part of Luoyu Group.
This discovery has great significance for Meso— Neoproterozoic stratigraphic redivision and correlation in the NCC, and for the
study of the relationship between the tectonic evolution history of the Late Paleoproterozoic to Early Mesoproterozoic geological

records in the NCC and the breakup of the Columbia Supercontinent as well as for the evolution of the early life on the Earth.
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Table 1 Conventional chart of the Meso—Neoproterozoic stratigraphic classification evolution on the southern margin of the
North China Craton
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Fig. 1 Sketch of the distribution of the outcrop of the Meso— and Neoproterozoic succession and tectonic setting in western Henan
Province on the south margin of North China Craton (NCC)
1-Xiong’ er Group; 2— Ruyang Group, Luoyu Group and Sinian; 3— Wufoshan Group; 4— Gaoshanhe Formation; 5— Guandaokou Group;

6— Luanchuan Group; 7— Typical profile: (1) The profile of the Luoyukou formation in Yangpo Village; 2) The profile of the Luoyukou formation in
Luoyukou Village; 8— Fault belt; 9— Provincial boundary (Fig.a after Zhai Mingguo et al., 2000; Fig.b after 1:500000 geological map of Henan)
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Fig. 2 Simplified geological map of the Luoyukou section, Ruyang
Xiong’er Group: 1 —Majiahe Formation; Ruyang Group: 2—Yunmengshan Formation; 3—Baicaoping Formation; 4—Beidajian Formation; Luoyu

Group: 5—Cuizhuang Formation; 6—Sanjiaotang Group; 7—Luoyukou Formation;

8—Sinian Luoquan Formation; 9—Cambrian; 10—Cretaceous; 11—Neogene; 12—Quaternary; 13—Boundary of angular unconformity; 14—Boundary

of parallel unconformity; 15—Normal fault; 16—Position and number of sample; 17—Position of the profile
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Fig. 3 Outcrop section of the Luoyukou Formation at Luoyukou Village, Ruzhou City, Henan Province
1—Clayey silt of Quaternary; 2—Quartz sandstone; 3—Dolomite containing stromatolite; 4—Dolomitic limestone; 5—Mudstone; 6—Shale; 7—Rhyolitic

tuff; 8—Sanjiaotang Formation; 9—Luoyukou Formation; 10—Quaternary; 11—Serial number of sample
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Fig. 4 Characteristics of the grayish green rhyolitic tuff in the Luoyukou Formation at Luoyukou section of Luoyukou Village,

Ruzhou City, Henan Province
a—Grayish red dolomite intercalated with brownish red, grayish green tuff in the fourth member of Luoyukou Formation; b—Sample of tuff layer
(13YX212)
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Fig. 5 Photomicrographs of the rhyolitic tuff sample13YX212 in the Luoyukou Formation at Luoyukou village (A—Plainlight, B—

Crossed nicols)

P 6 7] g e T B AS 95 0 10 L 0) TR ¢ €5  S JB I SR AT
a— VIR T AU BBE I e 2 K E BB B AR s b— AR EE IR (13YX206) )22
Fig. 6 Characteristics of the grayish green rhyolitic tuff in the Luoyukou Formation at Yangpo section, Ruzhou City, Henan Province
a—Tuff layer in the fourth member of Luoyukou Formation and overlying conglomerate in Luoquan Formation;
b—Sample of tuff layer (13YX206)
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Fig. 7 Photomicrographs of the rhyolitic tuff sample13YX206 in the Luoyukou Formation at Yangpo Village
(a—Plainlight, b—Crossed nicols)
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Fig. 8 Representative CL images and dating spots of zircons from tuff (13YX212,13YX206) of Luoyukou Formation
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Table 2 Results of zircon U-Pb isotope LA—ICP—MS analyses of tuff from the Luoyukou Formation
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Fig.9 U—Pb concordia diagram of the zircons from the Luoyuzu Formation
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Table 3 New chart of the Meso-Neoproterozoic stratigraphic classification of the southern margin of the North China Craton
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WEFE , it 5 AL 35 A0 B e 288 (1 5 A 0 7 2 A7 A ks PR
FAP B, A S (2R 1L, 2002) , #1522,
Jei A A A AT AN REAR it ML R 52 i 2 A G

H AT 11 AL AR RS AR 0 5, 2% BRI IR e —
e PRSI BT 1600 Ma 2 BT, 505 B A= 0 4
HE )t 2 i R 22 AR K, $ 7R FH S 2B 2 ok PR b
JZEHRBIZVEE , H AKX EH)Z 1 5 A AR Y I s
PRI TE B FE TN . A X 5 A AR W A
TCEEITE | 1 IRV S 11 2H v iy EL IR S I 2 Ak o it
R EZIE T 1634 Ma sl 1638 Ma Ze 47, 1 [HA
P B 1 5 B VR 2 A A B BT 1634~1750
Ma(REHFE) , RIE I FHocf Kkl .
FE R, X HLR SRR A AT, MR, )4y X
YN, B AT AR ) — B A B AR ()
FIRA24,1992) , FB 2 58 4] LIMED , 254 5y
Za WA A AR . xR R 2 b oa i AR
HuJZ TR ARG, 54 T BE S B0 S I i 4 1 2 i i
B, 33 %ot 30 A A 118 A 5 N i T 5 R KR} 2 [ L
AEEZE X,

5 4% i

(1) 380 38 % J0] i VM v s A K BB A 3 s 1
2 FEBBEIK 85 A LA-MC—ICPMS U—Pb [r]{i 2
AR, 3R T (1638+9)Ma F1(1634+10) Ma HI4E#E
FETIZ AL 2T B T Ik e 7 , i F 1) o )22 3l
e E) AT E

(2) ¥ Iy A IR B B 2, o MR A T8RP ML X
IR TE—I PRI T B K k22 (14542 ) . 8
7 F /DT TR VG T L b DR T R Y R
T ARHE)ZE . B A AL Se b R s A
JZ AR 53 50T G, T B R M A 1 5 55 58 K il

AL OC RIS BA T 2 n = L,

(3) WA FI& W — T P I 5 2B A= T BB IE
T 1600~1750 Ma, HAH 56 it 82 I A C AT B B 5L
SFE TR RGEIRA R I, Xt A A U5 S i b B
HEEE L,

BUig: A S 4 1 AR R O 40 4R RO 4R 3 AR o
BERERFTEAEF O E KEDEH B KX
RS LHARTRHAATT ATt A kT
AT DS
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