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GEOCHRONOLOGICAL EVIDENCE OF U-Pb FOR THE DAPANDAO ROCK
FORMATION OF DONGXING GROUP IN JIAMISI BLOCK

ZHAO Li-guo, WANG Lei, LI Juan-juan, WANG Jian-min
Qigihar Branch, Heilongjiang Institute of Geological Survey, Harbin 150036, China

Abstract In order to identify the formation age and geological background of the Dapandao rock formation of Xingdong

rock group in central Jiamusi block in Shuangyashan area, Heilongjiang Province, the authors analyze the major elements of

the formation. The results indicate that the metamorphic rocks in this area are chemically characterized by aluminum

enrichment. The protolith are possibly sandstone, argillite, silicalite and dolomite with intermediate-basic volcanic rocks,

belonging to island arc and low-K tholeiite series. The tectonic environment might be active island arc and continental

margin. The zircon LA-ICP-MS U-Pb dating result for the garnet sillimanite feldspar gneiss of Dapandao formation shows

that the volcanic rock of Xingdong rock group in the Jiamusi block should be more than 1000 Ma. Therefore the Dapandao

rock formation was formed in the Meso-Neoproterozoic Era.

Key words Jiamusi block; basement; Xingdong rock group; Dapandao rock formation; LA-ICP-MS U-Pb dating;
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1 Si0,
22.50% CaO>MgO Alk<Al<Alk+C

33.62%~72.12% Al,059.25%~
Alk+C<Al

Si0,  2832%~7156% AlL,O; 226%~
Alk+C<Al

2
14.76% CaO<MgO Alk<Al<Alk+C

3 Si0,  47.74%~5054% Al,0314.72%~
17.87% CaO>MgO Na,0>K,0 Al<Alk+C

10

4 Si0,  51.94%-~72.66% Al,0,944%~ c 0 .
1291%  CaO>MgO  NasO>K,0  CaO<MgO \
Nas0O<K,0 Al<ATk+C : o2 A
Fig.2 The A-C-F diagram
5 AlLO; Al<Alk+C Al< I— pure aluminosilicate rock
Alk . subtype, originally pure argillaceous rock 11—
6 Si0, 59.10%~65.36% Al,O; iron magnesium aluminosilicate rock subtype, originally
16.05%~16.08% CaO>MgO Alk<AI<AIk+C  Alk4Cg  omgillaceous ek M= o
solonetz aluminosilicate rock subtype, originally acid-intermediate
Al volcanic rock  IV— cale-
aluminosilicate rock subtype, originally calc-argillaceous rock V—
aluminum magnesium iron
siliceous rock type, originally colloid chemical deposition and argillaceous
rock VI— iron-siliceous rock type,
4 originally colloid chemical deposition  VII—
magnesian rock type, originally ultrabasic rock ~ VIII—
solonetz low aluminum rock
type, originally ultrabasic volcanic rock and argillaceous dolomite  IX—
solonetz
1 ACF 2 1 aluminum rock type, originally ultrabasic voleanic rock and argillaceous
1 rock X— calc-carbonate
rock subtype, orignially carbonate sedimentary rock ~ XI—
1 1 bauxite cale rock subtype, originally argillaceous
+ sedimentary rock
1
Table1 Geochemical compositions of Dapandao formation of Xingdong rock group in Shuangyashan area of Jiamusi block
Si0, TiO, AlLO; Fe)05 FeO MnO MgO CaO Nay,O K0 P,0s
1 D3027-1 53.14 0.48 9.83 2.64 1.42 0.08 3.10 16.90 0.52 3.61 0.33
2 PMO09TC7-3 44.00 0.78 18.50 0.83 7.28 0.13 10.26 12.80 2.98 1.61 0.11
3 PMO09TC11 45.92 4.80 22.50 1.46 15.54 0.14 4.12 1.90 1.30 1.19 0.11
4 D3026 33.62 0.54 9.25 31.63 19.12 0.13 0.89 0.92 0.42 2.08 0.42
5 P8-LT51 63.98 0.78 14.59 4.78 3.22 0.27 3.24 1.35 1.46 2.84 0.13
[§ D3013 47.74 0.82 17.87 2.50 6.74 0.13 9.30 10.69 1.69 1.48 0.22
7 D3327 50.54 1.34 14.72 2.50 9.47 0.23 5.68 9.86 2.50 1.15 0.17
8 D4040 51.94 1.01 1291 8.13 6.50 0.05 4.49 1.49 1.06 5.61 0.16
9 D3324 72.66 0.42 9.44 2.96 2.08 0.04 0.74 5.84 0.49 0.31 0.23
10 D3166 1.40 0.10 0.01 0.01 0.02 0.01 0.58 54.33 0.29 0.29 0.03




6 U-Pb 535
4 1 0
1 157 |-
§
. < A
<
2 Al+fm - c+alk -Si 3 2 10
3
&
5| S
80 -
<]
0 | | | l | \ \ | |
60 I- 40 45 50 55 60 65 70 75 80 85
= SiO, /%
i
s | B4 BE-BXRE
& (48 T.N.Irvine, 1971)
T
< Fig. 4 The SiO, vs. (K,0+Na,0) diagram
20 (After T. N. Irvine, 1971)
I A—THk X (alkaline area) ; B—IEA# 1 [X (subalkaline area)
0
0 100 200 300 400 500 600
Si
3 AlHm - ct+alk -Si
Symoner, 1953
Fig.3 The Al+fm — c+alk vs. Si diagram
After Symoner, 1953
A— calcareous sedimentary rocks B— volcanic
rocks C— thick argillite D— sandstone
) 5 AFM
T.N.Irvine, 1971
Fig. 5 The AFM diagram
After T. N. Irvine, 1971
TH— tholeiite basalt CA— - calc-alkaline suite
6
Fi-F, 7
3 logo—logr 8
. - 4
1 2 . AFM
5 2 1

TiO,—~MnOx10-P,05x10



536 2015

TiO, 2
1.5 B
6 10
:lJ 1
=3 1
MORB OIT e \
@
0.5 A
0 | |
0 0.5 1 15 2
logo
X ; L 5
MnOX 10 P:O~ 10 [zl 8 J(L“EL{ lOgU—lOgT %%Eﬁﬂ
6  TiO~MnOx10-P,0sx10 A.Rittmann, 1973
Mullen, 1983 Fig. 8 The logo-logr diagram for volcanic rocks
Fig. 6 The TiO,-Mn0Ox10-P,05x10 diagram After A. Rittmann, 1973
After Mullen, 1983 A— non-orogenic belt volcanic rocks B—
MORB— mid-oceanic ridge basalt  OIT— orogenic belt volcanic rocks C— A B N
oceanic island tholeiite OIA— oceanic island alkali alkaline-alkalescent volcanic rocks derived from A and B areas
basalt [AT— island arc tholeiite CAB—
calc-alkaline basalt
43 _ _ ”
F,
0 0.1 0.2 0.3 0.4 0.5
]
5
2 U-Pb
13 SHO
1 D3026.
1.4
1.5
1.6 FEI Quanta 400 FEG
CL . LA-ICP-MS U-Pb
e Agilent7500a ICP-
MS
7R D3026
J. K. Pearce, 1976
. . 28
Fig. 7 The F,-F, diagram
After J. K. Pearce, 1976 1000 Ma 9.10.11 2
WPB— within-plate basalt OFB—
ocean floor basalt TAT— island arc tholeiite CAB— 2514 Ma 2591 Ma Z?Th/*?*U 0.2621
calc-alkaline basalt SHO— shoshonite 0.7368
1021~

N N 1729 Ma Th/>U 0.1~0.7



U

Pb

6 U-Pb 537
4
0.5 2600 k
2200
0.4 220 \\1
1800
0 2
1400 =
0.2
1000 I
: ‘u 8 12 16
Pb/"'U ® 1000 1400 1600 2200 2600
U/ Ma
19 D3026 i U-Pb Rl 2 AR I
Fig. 9 Concordia plots of zircon U-Pb isotopic dating for K10 D3026 i U-Pb [RIf 2 M4FE By &
sample D3026 Fig. 10 Histogram of zircon U-Pb isotopic dating for sample D3026
E 11 D3026 #5 A At A EIE
Fig. 11 Cathodoluminescence images of zircons from sample D3026
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Table2 Zircon U-Pb isotopic data for sample D3026
/Ma
“8ph/*Th lo err/% Th/2U lo err/% 29Ph/Z8U lo 2TPh/AU lo “"Ph/*Ph lo
3026.1 0.1194 0.0019 1.56 0.2621 0.0058 2.20 2514 12 2585 22 2641 12
3026.2 0.0789 0.0008 1.06 0.6151 0.0051 0.83 1680 9 1680 24 1681 28
3026.3 0.0526 0.0015 2.94 0.2900 0.0048 1.66 1163 11 1169 18 1180 20
3026.4 0.0902 0.0012 1.36 0.5189 0.0058 1.12 1729 5 1818 15 1921 14
3026.5 0.0649 0.0006 0.85 0.3003 0.0086 2.85 1282 14 1282 19 1282 17
3026.6 0.0646 0.0010 1.54 0.2139 0.0032 1.48 1286 13 1285 19 1282 18
3026.7 0.0775 0.0013 1.70 0.2208 0.0041 1.84 1393 7 1421 15 1462 17
3026.8 0.0723 0.0008 1.05 0.3838 0.0033 0.85 1237 6 1260 14 1300 19
3026.9 0.0663 0.0011 1.72 0.2424 0.0081 3.32 1025 8 1063 15 1142 23
3026.10 0.0638 0.0006 0.90 0.2621 0.0017 0.66 1149 5 1147 12 1144 19
3026.11 0.0846 0.0004 0.47 0.3253 0.0034 1.04 1612 14 1608 18 1604 14
3026.12 0.0617 0.0003 0.43 0.3897 0.0092 2.36 1155 10 1170 14 1199 15
3026.13 0.0629 0.0005 0.73 0.3228 0.0020 0.63 1301 5 1317 12 1344 16
3026.14 0.0617 0.0005 0.78 0.3591 0.0034 0.94 1143 6 1176 13 1239 20
3026.15 0.0632 0.0008 1.28 0.4650 0.0103 2.22 1225 11 1269 18 1344 16
3026.16 0.1407 0.0008 0.56 0.7368 0.0042 0.57 2591 13 2661 24 2714 12
3026.17 0.0636 0.0005 0.84 0.3676 0.0066 1.79 1143 13 1166 17 1211 16
3026.18 0.0675 0.0004 0.54 0.2876 0.0021 0.73 1322 7 1331 12 1347 14
3026.19 0.0649 0.0006 0.96 0.1468 0.0031 2.14 1141 9 1150 14 1166 16
3026.20 0.0537 0.0003 0.56 0.5428 0.0079 1.45 1111 3 1117 9 1131 15
3026.21 0.0803 0.0006 0.76 0.2489 0.0016 0.66 1563 5 1596 14 1641 14
3026.22 0.0583 0.0007 1.22 0.3885 0.0029 0.76 1232 3 1290 18 1387 25
3026.23 0.0585 0.0012 2.03 0.3101 0.0022 0.70 1140 5 1178 21 1248 32
3026.24 0.0592 0.0010 1.64 0.4841 0.0054 1.12 1330 3 1417 15 1549 19
3026.25 0.0484 0.0003 0.61 0.3663 0.0031 0.85 1021 6 1038 11 1076 18
3026.26 0.0533 0.0003 0.52 0.2776 0.0018 0.64 1155 4 1219 10 1336 14
3026.27 0.0652 0.0008 1.21 0.3392 0.0032 0.94 1251 3 1323 12 1442 16
3026.28 0.0641 0.0008 1.30 0.3214 0.0034 1.05 1398 3 1415 11 1441 14
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