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Determination of the Early Paleozoic Strata in Eastern Heilongjiang Province:
Evidence from Field Geology and Detrital Zircon U-Pb Geochronology

Gao Fuhong, Yang Yang, Wang Feng, Xu Wenliang

College of Earth Sciences, Jilin University , Changchun 130061, China

Abstract: This paper reports LA-ICP-MS zircon U-Pb dating results from the Chenming and Baoquan formations in the eastern Hei-
longjiang Province in order to constrain their forming age and provenances. Most of detrital zircons are euhedral-subhedral in shape and
display striped absorption or oscillatory zoning in CL images, implying their magmatic origin. The others show dark accretionary rim
formed by metamorphism. The dating results on magmatic zircons indicate that 59 detrital zircons from feldspathic quartz sandstones in
the upper part of the Chenming Formation yielded age populations of 561 Ma, 621 Ma, 683 Ma, 752 Ma, 803 Ma, 822 Ma, 851 Ma,
900 Ma, 922 Ma, 954 Ma, 1781 Ma, 1865 Ma and 1 933 Ma. Based on detrital zircon dating results, we conclude that the sedimentary
processes of the Chenming Formation could take place after 561 Ma. In the study area, the Baoquan Formation overlain the Chenming
Formation with the unconformity relationship, 60 detrital zircons from argillic slates in the lower part of the Baoquan Formation yielded
age populations of 425 Ma, 450 Ma, 485 Ma, 900 Ma and 1 750 Ma. According to the above dating results and the field geological rela-
tionship, combined with the age populations of the detrial zircons from the Late Paleozoic strata, we consider that the Chenming For-
mation in the eastern Heilongjiang Province formed between 561 Ma to 510 Ma. The Early Paleozoic strata are firstly discovered with
the exact geochronological evidence in the eastern Heilongjiang Province. The above detrital zircon ages indicate that the provenances of
the Chenming Formation could mainly come from the Neoproterozoic and Paleoproterozoic igneous rocks around the study area, impl-
ying that the minor Precambrian basement relic might be occurred in the eastern margin of the Songnen-Zhangguangcailing Massif in the
Early Paleozoic.

Key words: eastern Heilongjiang Province; Early Paleozoic; Chenming Formation; detrital zircon U-Pb; geochronology; geology.
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Fig.1 Geological sketch map of the study area



o A 215 TR VT AR AR T A A R B E 501

55 1)
- 7 1
RO R 4| #m RS |y | #tde
AWAN N
) ey VAWAWAVAN >109 | HLECH Je A B
g gﬂi NAVAVAVY
Fi——— . o
%HCMI—Z a3 | BEBCEAAR
S
—_ e — - TRV J5UR D
N o NN Soo | KA AR A
4 E— -
i 29 | WRKE T RE
E ———
= — o — | DHCMI-2 S e
2|4 N aNa N 88 | R K
I — e .. —
I T : T : T
e e 45 B Yok 714
: I : I : I
R I R
(o[ [a IR e O
e —— To1 | TERR IR 5 U
[a ] N Ty b FUR b I
A [a | Vs
[a] [ a
T
7/,
T T >20 | FEIREE R

B2 R WA R SR A S A AR R SRR
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Fig.4 CL images of zircons from the Chengming (a)

and Baoquan (b) formations

0.0210,7=9).851 Ma(MSWD=10.028 0,n=11)
900 Ma(MSWD=0.0051,7=3).922 Ma(MSWD=
0.001 4,7 =2)Fl 954 Ma(MSWD=0.000 9,n=23).
FBA 9 AWM AL 3 HIERMER N 1 781 Ma
(MSWD=0.015 0,7 =3).,1 865 Ma (MSWD =
0.1200,n=3) M1 933 Ma(MSWD=0.000 44,n =
3) (A 5).

FE g HCML-2 %0 dh v 9 85 A 2 528 FLNDE
R KB YR O 85 A AT R IR A
IRt TN 2% 25 K0 Bl OO0 3 10 AS Y BT, O DL AT S kg A=
(R 4b) WE B B 4 i U-Pb E4E45 18 . 425 Ma
(MSWD=0.150,7=17) ,451 Ma(MSWD=0.101,
n=235).485 Ma(MSWD=0.250,7=4).900 Ma
1 750 Ma.

4 g

41 BERIFMEBHERMEHRIA
BIEVLAE R IR AR T 50 4EAUR /D208
Hb AT AR B R A AR RS R R i A )
1 Chlasellopsis, Protosphaeridiumsp ., ¥ H B}
oA g B FE R . 1963 4, o [5 BL 2 B 2B e VLI
I 4% DA 22 A 0 L PR A5 7 B A i AR B ARG L )
TRUH IR H N ETPB TENE R H S
FORKEI UG A, EEOA b E R UE B
BPRER FS.1993 R IR LA X0 & ) #

R A TR 2 PR B R WA R B R R A AR
I ZRS 208 TERR TSGR MR
7Ry 5 1993) TR 8 5 SR AR A A S 7 ML 8L
.

AR FE RAE R AR TR T R B 1 R
HruERI I K A AR wb S (12HCM2-1) , #
m Y A B B 4 2 4 T 561 Ma, 621 Ma, 683 Ma,
752 Ma,803 Ma,822 Ma,851 Ma,900 Ma,922 Ma,
954 Ma.1 781 Ma.1 865 Ma #1 1 933 Ma 4E % A %K
(JE 5). bk 4R 45 B B, JH v B 4 5 10 5 A AR
FRIAER S 561 Ma, 3R T HE A I UTR T R,

TP T A R, EIRAA B A E S ERY
2z b i g R A U8 BT AR A (HCM2-1) i
WEJB 85 A 77 T 425 Ma, 451 Ma, 485 Ma, 900 Ma
F11 750 Ma 5 ZH 4F 0% A% 855 Frp 65 08 85 A 1Y Jme /M AF
&R 425 Ma. B 1L AT RLIA N R B4 0 AL 1 BR R
425 Ma. 25 A 1 e AR 45 S Rl 5T 56 22 L T DK a2
TR Ap T4 R H6 A = W 4198 B AR A T 561 ~
425 Mazz [i] , J& Tty A= Q1L R0, DA 4F ok & 3=
RS A I Rt 31 A B Aw: ) P R A R e el i s
FoKF L 3 2 Hh 2 5 i A7 7E 510 Ma, 485 Ma Al
450 Ma fE I W8 5 A L 45 T B TR B 4l b sl 2 51X
ARSI B A FRATIN R R YA BT AR ET g
AT 561~510 Ma Z|i].

42 EBERIFTDEHEREEMNTRYIE

i DA R R g P B PAT IR R M R A DA AE
28 17 45 b 5 3k B S AT AR DR AR E 1 U-Pb [FI i &
1K & (Bruguier and Lancelet,1997). K i, # ¥& #¢ J5
B P AT I 2H B DX SO L L R LA f ) 1 2 1
DU

AR BEFE L [ R A AR A SRR B
LA-ICP-MS U-Pb 4F AR 2= W 5% 1 7 FLA% i 45 % 24 A
M AEAR R T A RS B AR R R TRl
A AR TUB VR DX ALY B A 1 R 2 B

Je I EEK A A b s T R S 5 A U-Pb 4E
WYL AR 559 ~2 388 Ma ], EE L {E 559 ~
1047 Ma.1611~1 935 Ma #l 2 388 Ma 3 PMAE#B X
[E] (P& 6). LR 2 (5 82 % 5 A AT 569~1 047 Ma
Z W, JOf 2 8 2 A 0 H AR %, 43 B 561 Ma,
621 Ma.752 Ma Fll 803~855 Ma.

X — FR A FAE W8 1 A7 L 25 5 FL B A 7E B AR
KOG T i B (% L S5 R LA B iRk B A R
IR LR I R 5 A R PR A E AR, B R X AR
JRAR T A B — 5 ) A 04 Bl B AR 2 1) i A 1) L A AR
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Fig.5 U-Pb concordia diagrams summarizing the LA-ICP-MS zircon data for the Chenming and Baoquan formations
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Fig.6 Relative probability of detrital zircons

K A i B ACA — 2 (Wu et al., 20115
Wang et al.,2012a). HA7 D EEAE % (1) 5% 5 &5 A 78 AR
Je b XA 7 #0E (5 B S . 2001, 20025 Meng
et al.,2010;Han et al.,2011; Tang et al.,2013) .5
AT 3 IR SR AT TN i — 9K T A I b B IR G Y I

Ji 2 T 2 3 20 AR XU L JRE RS AR B AR AT 6 O 4 A LA-
ICP-MS 4EA2 W 58 T A, 3% B 78 1% b B AR G A7 1
—ZH PR T 821 ~752 Ma, 752 ~ 560 Ma DL &
750~516 Ma FH G 182 (Wang er al.,2013).
i . Tang et al.(2013) MR AE T 5 /K dr 409 Mo B
Bt AU IR G F B 1 BT AR A A A ek e 2E X 5
ARRHEFEH 0.7~0.9 Ga 1B 5 06 1145 % (& 6) LU
ST A SR A A B B K L AH 40 Hb Bl CAn R T 44 b
P 262 b Ho i A AU )2 ke A K R i LA U
B R T AR JE A 0 55 SE A ) (Meng
et al.,2010; Han et al.,2011; Wang et al.,2012b,
2013) , I 7 12 b X A7 78 8 o0 A 0, ik 8 ok
AR T R B A AR TR ) A

HAN 2y d 18U IS A /- F 1 611~1 935 Ma 2
(i) 15 7~ Joé BT A 0 400 i) b 3% sl by 32 46 8 VT 8 A7 A
20 BL IR R REBL %) 148 T 5 A 4F 1% 20 T 4F R 7
DXt A AR — R rp A A 2 Th AT & B (Zhou et al.
20093 Meng et al.,2010; Wang ez al.,2012b,2013).
AR 43 5 Oh (1 782 4 38) Ma, (1 864 + 27) Ma #i
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(1933+£38) Ma ) 3 Wifh AILERE . 854 B
AR5 A ORI 2% 4 V) BI85 R AR K B0, w0
27T KR B B s . N A AR R T L, R
HAWA 2 BAER N 1211 Ma F11 724 Mafl) %85 47, f I
i — 250 T A Y T S AR SR R RT RE R R B A
oL T — 2 B B IR , [m] B 2 52 IR 2 TR Y
IRz —.

(1) BB VA8 AR A I — 5K ) A 0% b X R W] 4
() TE LN 43 51 561~510 Ma, J& T~ iy 45 48 HL 403X
S UKFE SRR VT AR 5 11 HL AT B D) AR AR 2E R
R R A AR M2 (2) J= W 4H 9 VR = R VR T A Il —
5K AU b R AR S 1 R AR AR B B DL AR Y
oG A H T AR, /D IR T BB Ok 1 b 3R B M 3R IR
B4 iy e AR H R A, U BH R R VAR AR SR R i — ok
T AW Hb Bt A AR 1] AT BB AEAE A T ARk A
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