$39% 435
2016409 A

o J5 R A 5 BT 5T
GEOLOGICAL SURVEY AND RESEARCH

Vol.39 No.3
Sep. 2016

] 3 A ST 21 M 2RI
—BE A TN S LA-ICP-MS #5 41 U-Pb AR 1 i 24
BCER AR RSO R

(LI W SR A 5 B BE FF 55 M IR B , W8 JR T 1500365

W E AN EARMAH PRI RETAER MDD S NREENNEE S LR BB R N K AT
LA=ICP—MS 4 7 U—Pb £ 45 M 3%, , Tk 45 0 A AT 2 425 4 182.8+ 1.8 Ma, 45 A8 37 40 0y 1k & 41 & 8 7= Phoenicopsis
BB, AN ZARER R T(ERE MG PRI Y, X — R RUFER H-FE T LA AR &

Hok E G M E R R R L

KEBIE: FH - E R R E A T A 4L 4 m U-Ph )

RES%KS: P597°.3 CERFRIZAD: A

] A T R R VT A PG, bV P
A, K27 300 km, 5524 80 km, Z B E 0 TR %%
WA L kb , A6 e ARt SRR VT AR BiBE I
PUHRAE A Sy =8 P, S AL ERAR R ks (1) BT
IR 2 GCRIp VLA AR Bk A BT R /R ) A 2y ] —
Fth, AC A S SR R ma L (B 1), Bl AR
RPLGWS KA A B I PRI, ] 2 il T
R B TS R R e Ly R AR AR
JEAR A B X L A AR s e A i g
% P i TR R AR AR AR 55, )= R 4K
% R AR b 2 2 R A a
T AL NIRRT R TS S T — S b R R
FATR H M 20T 58 2 BE 3 AIC, 85% LA L i AL
1/5 )3 X Es X, S HS b ZAEREF e i b 2
AP ARSI . 2 A S 3 X i A AR 1) &5 1
WA FZWE W Hoe RS T T ]
SRS, R S A 78 B 1L AR 4RI O 354 ~ 164
Ma, %547 SMRIMP 4= 180 ~ 190 Ma, Jf-LAIA N A
LI Ja — A G B RE R AR AR R, 2 -
Kofq - PR B NS Rb-Sr S 2R AR N S =B 177 ~
191 Ma, B =B Ar-Ar 5548454 171 ~ 175 Ma, #EI25
UEEZH T R A I CAR T g2 L i, 45 i
T AW EEE e e s A a5
PN AN i A ISR I RIS A
KFm HER:2015-05-16

MEHS: 167/2-4135(2016)03—-0177-07

N A TR T AP OR B E SRART BAE A Al
TEREATRE SR 2H . k2 B IR AT 2 (YA
DI T ORE T R 2 i

PN ZE R 23t v AT TR R NI RS JEE e K
A2 AT AL A IS0 T PR T 2 T
BUEACEA EE MR Lo EH R AR LI
RIRNUK GBI A 301 H 920t i 72 T D0055
s N TS K BER A A b, R BUIZ AR AR BERG
AR TSNS REE T 8541 U-PbIllAFERE A,
DAGSE Ry 182+1.8 Ma, T 55 A1 AR S AT 18 1%
IIRT ARV A7 FO AT L RSOOSR 2 g G
il 24, [RS8 s BT ZH ) TORR BIR , S5 AR
HoERI et TR .

1 DX gl o 5 o

AT M D R A R R B o A AR 1
EOREAIN AR R R K s SO ol
PRI R R e e AR T =T
YA YRR AN LA TR LR RSk A
R TR AR S DURUA | r s DR 2 T ) 2 3l 3
TR Z AR 2 I ettt o 2 245 (18 1
Ko MEERRA S EEZAF T AR FRRAE
L FER-B R BER A O SN K - T R AER
fik-" B (R A ERS , =B -HIRP i

F NI B E R BTR AT <RI TR SR I A SR TR ARJUAR 1 IXCRIVK G Bt A (GZHL20120302)”
PEZ AT AR (1960-) , HUBTH™ 7™ = 9 T AR, 1982 4F Bl T A b 5T 2= e 4 o 3 1l J57 03 2l , R M Xl b e
PHA BT TAE , Email:zhaoshuyue60623@163.com,



178

$39%

o]t [Fi2 [Bmls [hels

[as pcofs o |7 [a]s

HHES
®

B 1 B AT 2 i it BT 8] B (452 STk [ 1])
Fig.1 Sketch map of the Mohe basin
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Tab.1 Stratigraphical sequence of the upper Heilongjiang basin

N i 2 = | BRI I
, | BAR(QA®) o
BES BIR | EFE T inae o) WG R
T4 (Kog) LA AL INK R T o FARRE
R | TS | e o PP AR LR DR
e SRR 2 T SUTR G IR
e A0 | KR M KR BN KR B AL
P URRAEGL | O R D R, R E B
R L ) DT AR E, SR B JER,
= P b SRR B SR A
= e TR o O R TR R
A M4 J A T
L) T o B s AL,
S SRS ML BRI
YK 4y Ni= s QF
g ”ji%,%‘ i@%’éﬁ‘ YT (SDon) SR AR AR
iy [PREINE SRR AN S BRI T 5 LA 7
HIE ey [T RN S VR B B
- LB IR SR S R

1 AES 2 SRR 15 O &L

AN - KA 5

] A OB AR B K L 2 A A 7
LA oo - S i ik T, B
VLA M TR 7 S 4 oS Bl DR T TR Rl 43 5
WEZH (J,0x) .+ 354 (Ler) JBAI2H (Jum) JFIERE
4 (3Lk) (G D) IR LG SEEA N H
FAbA R L3 4 A B AR R S - B R 2
VHCTA] 2H 32 B A TR P S A O A
(B D), AL 3 000 km?, JIEH#REA&F —+ 41z |,
TR Bl AR 2 G I o B AN L A 78 o, DURUREBE ST

4 500 m, LLR AN S MV A A G Rh E IKHRE B ik
L T AR i Z 2R R IR AR S A sk
Y1, KB TEA 12 B, BN AR 676 mo ANK T
VERE R FTZ AR A SR B AR D B B B
() PR B N R AR SR A R 10 5T 16 oL
JBERR A A T 2 R A A )

2 R AR AN AF 7

(ERTPIQ S RURTIRE etk 1 S /7B F e N - /N
BOR BB e e S N T8k v (R 5

O VT AR b A R BT g I TR 1/20 7 D IE b R A 4. 1988.



3

AR IRAE: « LT A R T L 3t T WA R R —— B M A B IR I S LA-TCP-MS 5547 U-Ph A-I 124 179

DO005B5) , BERE T FH IR 320 ~ 335° £ 15 ~25°, 5
T HE A R SR 7 n] — B, R AR B A1 44 B
BEACHLR R A A emb A, 5 K B Ry i e o J5E
e ELIAAG 15 S I 5 78 B A0 T A v fir B A 5 7T 441
(Jm)LA-ICP-MS W8 85 A1 R i, 5 A AR AR 45
¥ BERREE R , S M IRAR i, #RERE 0.5 ~ 2 mm, 25 I 7E
25% ~30%, {HA A TEEE B 24 HARIRER Ak & < BT
Ui A B N A, FEBTRE S 2R A 2 35T 2 b 2
BB e B A T (E12) . B R A A
TRANRL 2548, FEEELL W), RH AT - ETERRIR - H
FEACIR , B = HHL, B BB L] UL ki 22 /N T
0.2 mm, &z 60%; B R LU E R IREESA,
Ng’-£I#6 (0, Np - o, J&] il ] /b DR e ik by
H R 2 /T 0.2 mm, D IPRLEE AT A 0.3 mm, & i
25%; A1 9% EIERDIR R /NT 0.2 mm, &5 7%; 6k
FRER . Totekth, INZSRIA , m% A T, 0 Yk
FEYI/IN, BLEZ2/NT0.21 mm, ¥ 8%,

B Pk TAE TR b A X 38 Hb 5 18 25 T S 56
%58, PR IR EE AT 29 1000 1 R EURE IR RE S
B FAHR AR 2O EER . AR R OB R h 2 4%
WA 7% 45 B T T3 3% 1 (LA-MC-ICPMS ) |, Tl 4F B 5y
A [ A VR R b R P I T T [ A 2 S
ZE il . LA-MC-ICPMS 4F- #8416 R 0 7
WF 52 T R4 28 52 36 2 1 O be i 22 20 25
TARFIEIY (LA-MC-ICPMS ) #E47 T 8 X J5f37 U-Pb
[ ZRME o OEREIh 2 B A 45 B8 1A
TS A5 Thermo Fisher 23 7] il 1 ) Neptune J5i i
1o FRPEES A1 AT T B 2R R BB A
T AINAE S, R 193 nm OGRS RS A - T
FIFH A28 B4 A ) B 2 A0 S 5O 25 AR K
U-Pb [RIf 2, B4 745 A1 131X U-Pb [ {37 2 J5 4oz [] i
M o

3 R R

FEIT 1 000 Rt A e il 1 25 AN [R] A A
O B A A TN A BT (R 2) B A ) B 5 A A
AR AR AR K, SR DL IR DR AR A 1 R AE
F, AR DR BB , AR AN AR5 R B
FEH 2B B A (E3).

BT RIS (CL) B & B = B A
Y DN B A PR ARG 38— A TR £ A R R A A
B, B R BRI A (K13) , BR3.6.7 125454
Gh L EE A Z B AR, R B W IR R
ThAPU B R 0.297 4 ~ 1.589 2, B A LT 450 g
FVRFIEN (62),1.13 18 S8 A HAgFe Aty i , e
IS CL SRS R FRH ,3.6.7 .12 14 54
A P B AN RR A B, ELIE S A AT, AR A S
A5 8 S E A AR E B A RAE R SR AR R AT,
26 ph AU L E A 0.0230, 27PbAPU H{E M 0.178,
*Pb/Th HAE M 0.0078 , 5 HERESAR H B B AR,
AIREAAAERCT R B2k o BR3.6.7.12, 14 Fl1 8 54
A, A 19 A EIE A S HT S Pb/ U R IIAE
WA F 177 ~ 186 Ma Z [a], 761 Fl & L s HE /77
*Pb /U ARG I(EN 182+1.8 Ma ([814) , IHAF
BT RN B A B BN KA IR AL
49118

FNBLAAEPN A ] 2 A 5 5 AL R AE 5 i)
(A RSB A A AR ], o] LIACh 5l - SR Ik e v 1
At 7E AR AR A 3 % s il T8 (L BT R )
T BT R 2 S DN I Y] 3 b e J2 A4 e
AIBFS , X S vty — 5 2 i LU 7 T AR A B 3
AR R e b ELA B T R S

AR A 2 4 FFH LA-ICP-MS %5 47 U-Pb 4EH#%

=
(ml; (2,;51; 182. %lf 1358 Ma
[ Bk e o A B [ mf [~ o 4m

El2 D0055 "R A TEA=HE
Fig.2 Hand-drawing trenching section at D0O055 point
LA 2 B A AL TR T D 5 3 BB A AL s 4 BB AL D T e 5 5 B b A Ak R = BEAT BRI K

5 6.7 MR BRI 3 7 SRR B i T 5 8 T Ak



180 RO A5 MR 395

®2 ERBHANAERNKERLA-MC-ICP MS U-Pb RI{I & FHNEL R
Tab.2 Zircon U-Pb results of the fine crystal biotite quartz diorite by LA-MC-ICP-MS
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Pb U ZKSU 16 235U 16 Zﬂﬁpb 16 ZZZTh 1 o ZIRU 1 o ZZRU 10

PR AR ANRAT SN KA (DO0SBS)

1 48 | 1181 | 0.0282 | 0.0004 | 0.201 | 0.008 | 0.0515 | 0.0012 | 0.0106 | 0.0003 | 1.590 | 0.050 180
2 11 328 | 0.0290 | 0.0003 | 0.215 | 0.008 | 0.0538 | 0.0017 | 0.0134 | 0.0002 | 0.671 | 0.011 184
3 | 130 | 1354 | 0.0534 | 0.0009 | 2.250 | 0.030 | 0.3060 | 0.0030 | 0.0907 | 0.0028 | 0.452 | 0.006 | 335
4 | 27 | 887 | 0.0284 | 0.0003 | 0.215 | 0.006 | 0.0548 | 0.0013 | 0.0132 | 0.0005 | 0.412 | 0.006 181
5 17 | 540 | 0.0290 | 0.0005 | 0.210 | 0.010 | 0.0524 | 0.0021 | 0.0155 | 0.0005 | 0.385 | 0.002 184
6 16 167 | 0.0650 | 0.0008 | 1.450 | 0.020 | 0.1620 | 0.0020 | 0.0356 | 0.0006 | 0.880 | 0.010 | 406
7 15 | 241 | 0.0556 | 0.0005 | 0.428 | 0.013 | 0.0558 | 0.0015 | 0.0231 | 0.0007 | 0.536 | 0.002 | 349
8 36 | 1543 | 0.0230 | 0.0004 | 0.178 | 0.004 | 0.0561 | 0.0009 | 0.0078 | 0.0002 | 0.351 | 0.001 147
9 | 27 | 949 ] 0.0279 | 0.0003 | 0.201 | 0.004 | 0.0523 | 0.0008 | 0.0077 | 0.0001 | 0.452 | 0.003 177
10 | 48 | 1181 | 0.0290 | 0.0004 | 0.215 | 0.008 | 0.0537 | 0.0013 | 0.0106 | 0.0003 | 1.520 | 0.050 184

11 | 27 | 824 | 0.0294 | 0.0004 | 0.218 | 0.011 | 0.0536 | 0.0021 | 0.0203 | 0.0009 | 0.337 | 0.004 187
12 | 28 | 423 | 0.0553 | 0.0004 | 0.428 | 0.008 | 0.0561 | 0.0009 | 0.0154 | 0.0002 | 1.100 | 0.010 | 347
13| 26 | 845 | 0.0274 | 0.0003 | 0.213 | 0.006 | 0.0563 | 0.0012 | 0.0079 | 0.0002 | 0.733 | 0.009 175
14| 24 | 559 | 0.0332 | 0.0003 | 0.666 | 0.012 | 0.1457 | 0.0021 | 0.0293 | 0.0007 | 0.361 | 0.002 | 210
15| 27 | 851 | 0.0279 | 0.0007 | 0.205 | 0.016 | 0.0534 | 0.0029 | 0.0188 | 0.0015 | 0.414 | 0.009 177
16 | 44 | 1488 | 0.0282 | 0.0003 | 0.204 | 0.005 | 0.0524 | 0.0009 | 0.0135 | 0.0005 | 0.312 | 0.005 179
17 | 37 | 1204 | 0.0280 | 0.0004 | 0.217 | 0.016 | 0.0562 | 0.0032 | 0.0148 | 0.0013 | 0.395 | 0.007 178
18 | 24 | 737 | 0.0293 | 0.0004 | 0.201 | 0.006 | 0.0498 | 0.0011 | 0.0138 | 0.0003 | 0.457 | 0.002 186
19 | 20 | 636 | 0.0293 | 0.0004 | 0.212 | 0.007 | 0.0525 | 0.0012 | 0.0118 | 0.0005 | 0.424 | 0.004 186
20 | 11 328 | 0.0296 | 0.0003 | 0.209 | 0.008 | 0.0514 | 0.0017 | 0.0134 | 0.0002 | 0.655 | 0.011 188
21| 17 | 486 | 0.0295 | 0.0003 | 0.211 0.010 | 0.0518 | 0.0020 | 0.0148 | 0.0005 | 0.587 | 0.009 188
22 | 21 704 | 0.0285 | 0.0006 | 0.210 | 0.005 | 0.0534 | 0.0009 | 0.0094 | 0.0003 | 0.447 | 0.003 181
23 | 19 | 613 | 0.0284 | 0.0003 | 0.215 | 0.008 | 0.0549 | 0.0017 | 0.0110 | 0.0004 | 0.594 | 0.002 181
24 | 56 | 1884 | 0.0285 | 0.0003 | 0.209 | 0.005 | 0.0532 | 0.0009 | 0.0139 | 0.0006 | 0.297 | 0.008 181
25 | 21 663 | 0.0287 | 0.0005 | 0.204 | 0.012 | 0.0514 | 0.0023 | 0.0123 | 0.0009 | 0.531 | 0.007 182
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Fig.3 Cathodoluminescence images of the biotite quartz diorite
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Discussion on sedimentary age of the Mohe formation in north area of
Mohe basin: constraint of zircon LA-ICP-MS U-Pb geological age of
biotite quartz diorite mylonite

ZHAO Shu-yue', HAN Yan-dong', ZHANG Wen-long', HOU Ting-ting’
(1.Qigihar Branch, Heilongjiang Institute of Geology Survey and Research, Harbin 150036,China;
2.Heilongjiang Mining Group Co., Ltd., Haerbin 150036,China)

Abstract: In the north area of the Mohe basin, there is mylonitized fine crystal biotite quartz diorite parallelly in-
vading in the mylonitized sandstones. The research samples in this study are from the mylonitized fine crystal bio-
tite quartz diorite. The weighted average age is 182.8+1.8 Ma by LA-ICP-MS of zircon U-Pb method. Combining
with the characteristics of the fossil group of Phoenicopsis found in the Middle Jurassic, it is suggested that the
Mohe formation is demarcated between the late period of early Jurassic to middle Jurassic. This result has impor-
tant geological significance for the study on the tectonic genesis and evolution of the Mesozoic Mohe Basin from
Mongolia Okhotsk orogenic belt.
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Abstract: The north-east Ordos basin is an important sandstone-type uranium mineralization province in our
country. Uranium depostis are mainly hosted in the sandstones of the Jurassic Zhiluo formation. The characteristics
of the major elements contents and its migration patterns during the uranium mineralization process of the purple
red sandstone, green sandstone, mineralization stone, uranium ore and the gray sandstone were studied in this
article. And the diagenesis and mineralization setting was also discussed based on the characteristics of the relevant
major elements. The study indicats that SiO., Al,O; are the migration out components and CaO, MgO, K,O, Na,O,
TFe;O; are the migration in components which showing obvious activities of the major elements during the
water-rock process. These major elements can be divided into 3 parts as activity (SiO.. Fe,O;. FeO. Ca0),
sub-activity (AlO;+MgO.K,0.Na,O) and non-activity (TiO.- MnO. P,Os) based on the density of migration in and
out. The tectonic setting of the uranium sandstone is active continental margin and continental island arc. The
granodiorite in the Yinshan fold belt of the north Ordos basin may be its main sourcematerial. There is a certain
positive correlation between the ratio of Fe*'/Fe’” and the uranium content in different types of sandstone samples.
Uranium mineralization is strictly controlled by sage green, gray sandstone and it mainly occurred in the partial
reduction on one side of the redox transitional environment. Part of the sage green sandstone has the characteristics
of weak oxidizing environment which indicats a special metallogenic environment of the study area. The sage green
sandstone can be used as important prospecting mark in this area.

Key words: Ordos basin; sandstone uranium; major element; geochemical characteristic; diagenesis and mineral-
ization



