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(=252 Q1 Q2 Q3 Q4 Q5
Si0, 76.74 76. 66 76.85 75.84 74.47
TiO, 0.02 0.02 0.02 0.02 0.10
Al O, 12.55 12.72 12. 44 12. 86 13.62
TFe,0, 0.98 1.55 1.12 1.12 1.18
FeO 0.89 0.98 0.71 1.09 0.82
MnO 0. 05 0.12 0.05 0.07 0.11
MgO 0.10 0.19 0.16 0.11 0.20
CaO 0.59 0.19 0.64 0.71 0. 66
Na, O 4.27 3.42 3.64 3.83 3.62
K,O 4.13 4.60 4.13 4.78 4.86
P,0, 0.03 0.03 0.03 0.03 0.05
LOI 0.92 1. 06 1.23 1.20 1.40
Total 100. 38 100. 57 100. 33 100. 57 100. 26
A/NK 1.09 1.20 1.19 1.12 1.21
A/CNK 1.00 1.16 1.07 1.01 1.10
o 2.09 1.91 1.79 2.26 2.29
Mg 19. 41 22.08 24.93 18.22 28.38
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K3 BITRUFESTER

5 Q1 Q2 Q3 Q4 Q5
La 17.20 16.96 15.70 14. 60 27.05
Ce 37.71 34.79 33.55 32.06 51.50
Pr 5.18 4.25 4.25 4.04 5.44
Nd 20. 32 16.32 16.73 14.73 18. 84
Sm 6.76 3.50 3.95 3.15 3.07
Eu 0.16 0.16 0.19 0.15 0.73
Gd 6.31 3.42 3.79 3.04 2.90
Th 1.43 0.70 0.73 0.59 0.45
Dy 8.50 4.59 4.58 3.40 2.28
Ho 1.80 1.01 0.99 0.70 0.48
Er 5.26 3.14 3.01 2.15 1.51
Tm 0.72 0. 40 0. 40 0.32 0.21
Yb 5.43 2.89 2.96 2.36 1.59
Lu 0.72 0.42 0. 44 0.36 0.23
Y 48.02 27.38 28.73 22.25 12.78

> REE 165. 50 119.92 119.99 103. 87 129. 08
LREE/HREE 1.10 1.67 1.62 1.93 4.13
3Eu 0.07 0.14 0.15 0.15 0.74

R4 WMERRUESIWER

RS Q1 Q2 Q3 04 Q5
Li 1.37 2.52 2.69 1.65 2.13
Be 2.30 1.94 2.48 2.04 2.17
Se 2.76 1.92 2.81 2.53 2.42
Ti 234.40 264. 34 235.73 214.49 675.92
v 1.57 1.78 1.10 0.89 4.24
Cr 3.12 2.03 3.32 3.58 12.47
Co 0.28 0.39 0.33 0.29 0.75
Ni 0.95 0.56 0.82 0.85 1.41
Ga 16.23 15.50 17. 14 15.74 13.90
As 0.70 0.90 0.91 0.76 0. 64
Rb 219.25 252.16 218.75 257.79 196. 72
Sr 30. 00 17.25 32.97 32.81 101.97
Zr 90. 43 84.43 86. 95 67.92 142.17
Nb 16. 08 11.84 11.53 10. 66 9.03
Cd 0.24 0.12 0.11 0.11 0.75
In 0.02 0.02 0.04 0.02 0.01
Sbh 0.71 1.76 1.44 1.20 4.50
Cs 1.90 2.88 2.49 3.12 3.13
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gx
5 01 Q2 Q3 04 Q5
Ba 126. 12 125.39 191. 87 146. 84 849. 76
Zr 90. 43 84.43 86. 95 67.92 142.17
Nb 16. 08 11.84 11.53 10. 66 9.03
Cd 0.24 0.12 0.11 0.11 0.75
In 0.02 0.02 0.04 0.02 0.01
Cs 1.90 2.88 2.49 3.12 3.13
Ba 126. 12 125.39 191. 87 146. 84 849. 76
Hf 4.13 3.12 4.07 2.90 4.24
Ta 1.97 1.01 1.54 1.28 0.69
Re 0.08 0.09 0.09 0.09 0.09
Tl 1.11 1.30 1.20 1.37 1.24
Pb 29. 68 18.44 19. 90 18.32 34.53
Bi 0.14 0.15 0.13 0.13 0.09
Th 16.78 14.42 18. 44 13.36 12.78
U 3.15 2.31 3.46 4.24 4.00
5 Wi fife HAR—E RN op AR T T

51 FHEFKIE
RG24 DXy B MR 12 A a8
U-Ph 4 55 5 07 rh 4k — K AE 3 A T8 T
e =t — PR Tz IR A S 1 A
B HFAAEAE = FAR R AR, — 2 OB T
AP G 5 AR R A S AR, 5 K A U T P
A A S 8 A AR TR B4 e R X
SN R A i b 5 A Rl P =
SR TR 1 BIE A K%
L2 W TR by DTl SRR L IX T B e =S
MERED R A, BEAME RS, Xk
TR R T B e R 5, B BAR A Mg”
{8, 56M 5 S SR 5 BRI W3, BoR
R E R B R A TR A 5 15
YskonE AR X LA A hER L 2E R AR S A, T
DAHEIT 240 X A8 5 25 Y S5 06 5 R IR T H e
JOT P L
5.2 MiELE

WRXIEITTH AT T Rodinia #8 K [if 24

UHAERRERARE £ P 5 v AR AR I T ARl R 5 5¢
A B RS PE 5 5 - SRR KT TR Y
(i Sty — SR 8w I AT Bty KT R 1)
WA TR gt S L G =
TR S T AL T T AT AN R AR —
UL A 5 I Ak T 5ty — S0 I o R Al R
(RF i F ARl g e 2 RS R I
RAFEIN T 50 - sh kv it M & fe v iy
HEFREE s ZJRAZ R AR T
W32 2 22 J SR 485 3R JR R 1 A8 | R ik
TR A R

WS IXARAH T 2004, 76 A BUE B 75 A
B P (1B Sd =) iz iR AR v A T RLAE
i DXl s A 3 B 35 1 53 L ik o (BT 7)) R
FBL K IIAE b e B [7) il 488 48 1 o F) L BR AL
SERE R AR AR ITTE X IR AR A R 3 1 PR 558
HOE R AR IR #E A1 U-Pb [R5 4 45 5 R
IR A AT T i = S AR, R 5
=S R TN R Y

- 87 -



T VTR R 2025 459 A 559 M

)

1000

100

w(Rb)/10°
T T T

—
(=}

T T TTTIT

ORG

1 L1 | i L1

10 100 1000
w(Y+Nb)/10™®

10000

1000

100

LB L AL LI AL

Ww(Nb)/10"

10

T oo 1

1 Ll Lt L L Loy

10 100 1000 10000
w(Y)/10*

—

WPC—HL N K& ; VAG— A LR IE K 5 ; ORC—¥ B N & ; Syn—COLGC RRIEE RS
7 HMIREXEBANSE w(Rb)-w(Y+Nb) Elf#(a) K w(Nb)-w(Y)Ef#(b)

6 it

LR FTE X AR A AT (0 A A i BR e 2
FARAQSE IS, RIS BILL R 4518

(1) BFFE XAR A B 85 A B AT M 7 B 5
JERARAE , HE U 8] 2 203 1. 6Ma, ALK 1
—EI—RARD I,

(2) TR AR T A it R 51, 3%
P R B 126 A1 0 28 PR A ARG 4 T A
T KGRI R AR T RVIZIR A S A
KT Hue

(3) R %22 BT My DTl W AR A A
TEICT Sty S0 Uk vt A bl 4 o 1 L 5 B,
AR Rtea Sl e S il iD P 7/

23 SR ( References ) ;

(1] XUHEE . %22 0 db BE R ARt X v A AR AE 1
HOER AL 2 FEAE K A B [ D], KA AR K
%:,2016.

(2] EXEH, TFWMS, Earig, 55 K400 - H
X AR AR A AR AR AR a0 IR AL E R AE B A
R[], MR IE ], 2016, 35(04): 18-28.

[3] BlifiE, ERTEE, MR, 4. K264 I8 5] i M Ak %)
RGN A MR e 1 R HC 5 2
[J]. ERR 224 (M BRF A4 R), 2021, 51(01):
126-140.

[4] Bl 075, SKIRGE, 5. B4 o V1350 4k 4 4 110 0
MG BRG0PI M 22 A AR AR B FE b B B L[ T ).
T F B3, 2020, 39(03): 557568

.- 88 -

[5] BEML, BTy, BIRAR, & RG4S # LA IX
AR A A R AL 22 AR B 1595 5[],
rp [ BT, 2013, 40(01): 232-247.

[6] VDRIR, XKL, AREE, . K622 08 A0 BoE IR i
X ~330Ma AR WA — 16 B A (02 A B R A i
B X[I]. B4 FR, 2014, 30(07) : 1982-1994.

(7] BSCMR, 7 L2, HIARER, 46 RN I8 B /R DU,
DR AT A 2 LT SR AR (D] 35T 5 B¢
T8, 2005, 140(03): 161-165.

[8] Tk, FSCK, TN, 45 ¥ B -4 /K iy 40 b IX A
HARAE R A B U-Ph 4R 5 A A A WX
Sl R T8 A R 24 [ ). R b TR 22 3R, 2012, 18
(01): 88-105.

[91 R, BRfiTst, A, & K262 08 b il 4k 2 HH:
e AT BR b2 S o A0 X [1]. A A
24, 2008, 24(04): 899-910.

[10] WI8EE, BBk, Mg, & R Bz i

FUANR PR L B B SR RAR 4% W) 2 AR AE[T].
W R, 2014, 33(04): 776—784.

(1] i, #BH T7, WU se, 55, KOG JL B 23
Mo IX IR GE N 5 R MR A2 A A1 U-Ph EAR
[J]. HuF2E4R, 2013, 87(09): 1293-1310.

[12] AREEZ, XV, &), & KIS FRILE &
HIX L P Se iR Yh BMR A A BIAERE
BRALAARRAE K b T SC[T ). TORS R 207
2016, 36(04): 95-105.

[13]  WLUEE, skdm &, AU, 242208 v A A 5 1A il
WA VERIITC R | [ AL R R S T IR 45 [ ]].
AR 2 4 (MR BL 2 i) L 2005, 35 (04): 436
-442.



B R MR A AN A O RS R IR AT 5T

[14]

[15]

PR, B SO, RARTT, 55, R AR AR
HR BRI ()], #7240, 2004, 20(03) - 403
-412.

VFSCR, A 38480, 55, AR AL AR AR i
PR 5 DX 35 5 ok | AR L s 4L i
ZS AR 29 [1]. 5 £ 4%, 2013, 29(02): 339
-353.

1EH BT

SRR 51987 4R BRI IT L E A, o E
FERAE SR R B AR IR LR A PR A s, BB AR,
FEEF ST 10 K A A HLER A 2%, Email : 960625827 @
qq. com;

WIAER B, 5, 1985 454 M RN -, v [
A SRR I AR PR IR L5 A P A b e R,
FEZEWFIE T 0] R IR 2 B A Bk Ak 2, Email : dk-
wy2021@ 163. com

.89 .



T VTR R 2025 459 A 559 M

Geochronology and Geochemistry of Intrusive Rocks in

Gulianhe Forest Farm of Mohe Area
ZHU Xiannan"?, LU Sheng"z* , LI Yichengl’z, OU Shiwei"?, MIAO Zhifengl’z, WANG Jiahui'?, JI Zheyu]’2
(1. Harbin Center for Integrated Natural Resources Survey, China Geological Survey, Harbin 150086, China;

2. Observation and Research Station of Earth Critical Zone in Black Soil, Harbin, Ministry of Natural Resources,

Harbin 150086, China)

Abstract: Gulianhe forest farm is located at the edge of Mohe foreland basin in the northern part of
Eeguna block in the north of Great Xing’ an Range. The authors studied the geochemistry, and geochronology
of intrusive rocks in Gulianhe forest farm in Mohe area of Great Xing” an Range, and discussed the formation
age, petrogenesis, and tectonic environment of the intrusive rocks. The results of LA-ICP-MS zircon U-Pb
dating show that the granite was formed at (203 + 1.6) Ma, the age is Late Triassic— Early Jurassic in the
study area. The petro—geochemical studies show that the w(Si0,) of granite is 74.47% ~76. 85%, w(Al,O,)
is 12.44% ~13.62% and the Ritman index (o) is 1. 79 ~2. 29, indicating that they belong to high—k calc
alkaline series, they have low Mg" values (18.22~28.38), w(TFe,0,) is 0.98% ~ 1. 55% and w(Ca0) is
0.19% ~0. 71%, significant fractionation of light and heavy rare earth elements with enrichment of LREE and
depletion of HERR, and 6 Eu of 0. 07 ~0. 74, enrichment of large ion lithophile elements Rb, Th, U, Pb, and
depletion of high field strength elements Ba, Sr, Eu, Ti. The above geochemical characteristics show that the
original magma of granite came from the crust. The intrusive rocks in the study area were formed in the
compressive environment during the orogenic stage, which were the product of the subduction and collision
between Mongolian and Okhotsk Sea.

Key words: LA-ICP-MS zircon U-Pb dating; geochemistry; intrusive rock; Gulianhe forest farm
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