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Abstract

Located in the eastern section of the northern margin of the North China Craton,
the southern part of Jilin Province is a geological structure area that has experienced the
long geological history of Archaean, Proterozoic, Paleozoic, Mesozoic and Cenozoic.
The Mesozoic magmatic activity is the most intense and related hydrothermal gold,
lead-zinc and other deposits have been formed. In this paper, the late Mesozoic
Dachchuan alkali-feldspar granite mass enriched with rare earth elements was selected
to carry out field geological survey, petrography, rock mass, trace and rare earth
element geochemistry studies, combined with LA-ICPMS in situ microzone analysis
and other work, to explore the petrogenesis and tectonic background of the rock mass,
and preliminarily establish the occurrence state of rare earth elements. The following
key insights have been gained:

(1) The Dachuan granitic body is mainly composed of coarse-grained biotite
alkali-feldspar granite, medium-grained biotite alkali-feldspar granite, fine-grained
biotite alkali-feldspar granite and granite-pegmatite facies. The major elements are high
Si, low Al, quasi-aluminum-strong peraluminous, belonging to the high potassium
calc-alkaline series. The total rare earth content is high (XREE=88.53ppm ~
839.59ppm), (La/Yb)N=2.30~41.24, light rare earth elements are enriched, while heavy
rare earth elements are depleted, rare earth partition pattern is right-leaning type,

europium negative anomaly is obvious, 6Eu value is 0.05~0.60. The differentiation
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index (D1=87.4~97.24) was high, and the consolidation index (S1=0.16~1.13) was low.
The results show that the different degrees of separation and crystallization of
plagioclase, biotite, apatite and other minerals occurred in the process of magmatic
evolution. Combined with the petrographic characteristics, the preliminary conclusion is
that the Dachhuan alkali-feldspar granite is a highly differentiated granite formed in the
extensibility environment.

(2) LA-ICP-MS U-Pb chronology and Hf isotope system indicate that the zircon
U-Pb isotopic age of the coarse-grained biotite alkali feldspar granite is 120.8+1.6Ma,
indicating that the granite was formed in the Early Cretaceous. The e¢Hf(t) values of
zircons are all negative (-5.2 ~ -10.7), corresponding to the second-order model ages of
2188 ~ 2587Ma, and the fLu/Hf (-0.95 ~ -0.97) range is small, indicating that the
magma is homogeneous, indicating that the magma originated from the
Neoarchean-Paleoproterozoic crust.

(3) Rock identification and whole rock trace show that with the evolution of
magma, the quartz content gradually increased, the biotite content gradually decreased,
and the total rare earth content also gradually decreased, and the rare earth is mainly
enriched in the coarse-grained biotite alkali feldspar facies. La-icoms in situ
microanalysis of single minerals shows that rare earth elements such as La, Nd, Ce and
Y occur mainly in apatite and zircon in a homogenous manner. Apatite and zircon are
the main mineral carriers of rare earth elements. The content of rare earth in biotite and
granite-pegmatite magnetite is slightly higher, and the content of rare metals such as Rb,
Nb and Ta is very high, but the content of rare metals in rocks is very low. However, the
content of rare earth elements in orthoclase and plagioclase is very low, which is the
main mineral carrier of non-rare earth elements.

Keywords:

Tonghua area, U-Pb isotope dating, Hf isotope, Petrogenesis, REE occurrence state



R AL SCAE 35 7=

RNGEE TSR ZH R AR CHRE, FEE
PROR S O B B ) [ AT SRR 1 BRATLAAIE A 18 SCHO SR BRI 1A, 98
VR ST B A B s A NI MK 5 AT RS AS 67 18 SCH 4= 7 i
Fl o NI ANAT KBS FEEAT IR R, AT R AR . 4 Bl sl H At 52 Al
FBARAFR SCC G A A 218 0

COREE VR SCAE A 58 T D38 57 IR e )

WX R wiitofdt:
RN WWIE. B B R
WG H . FHME A X KNI KA K A R 587 T RZAIRES

Prez

%
e L o ST 4

2023 45 H 25 H



H %

T LIE  ZHIL i 1
LI S BRI oo 1
L2 TIETEIIR oo 2

1.2.1 B EIRAFHRFAER FTIIR oo, 2
1.2.2 BFFE XA TR v, 3
1.2.3 WAL X AL BT KA FEREDL oo 4
L3 W FE N SRR R oo 5
LB LTI cooeeeeeeeeeeee e 5
1.3.2 SEIGTTVE oo 6

F2E XIHI T B o 9

) = = 7 OO 9
201 KT HHIZ (oo 9
212 HTEEARHLZ oo 9
213 W1, FIEE AR oo 11
2.1.4 FTAEARHLIZ oo 14
2.1.5 FFAEARHIIZ oo 16

2 RN B MRII oo 18
221 HIRTERIBAT oo 18
2.2.2 TEHARIB NI oo 19
2.2.3 HAEAVETAER oo, 20

2.3 DXIBAATE ©..ovovo s 20



THRRFMEFL R L

F3F AR IS A ZRRE oo 24
R V= 5 1 S 6 2 RO 24

A S V= 5 1 S 6 2 O 25

I T V= 5 1 S 4 2 R 25
N T = =R 26

® AT Hif U-Ph AU, S AR A HE R ZRAFE ... 27
4.1 BEAT U-Pb FEARZEEFAE oo 27
8.2 FBEETEE oo 27
T ==L i -~ 30

A4 BEAT HE AIBLZR oo 34
S F B AHIEITT I oo 35
Bl FEIRIT AR oo 35
5.2 B AT FIEIZETL oo 36
5.3 A THVEDX . THALHLIE oo 40

B4 FIEIRIE .o 41
F6E WM EITREEMIARRE s 44
B.1 B G L TE R B B oo 44

B 1L JE T W oo 44

B.1.2 B I oo 47

6.2 Fi - TERTRATARZS oo 49
6.2.1 AL ITLRIRIEIRA oo, 49

6.2.2 AN WM LU RIAFIRES (o, 50



B &

6.2.3 B W EICERIAPIRES o 50
ZE T e 52
B TLHR v 53
B s 65
TR A S AR IR R R BRI R oo 74
B U e 75



F1F it

F1E £

L1IAHSUE RS R EMKYE

A8 540 5 AN K b 7 1 7 SBE 2 B o, 2 B 2R Rt R IX 31 oAt AT L 1
FERRE (BOK TS, 2007; RAEICEE, 2007) o 16K A IEH A LAE R — & 1
JREE e, A T B AR I FU A B T S A A R B AR A R AR
DR JRDX )3 T SR A S0t M X b SR A . AR - WA R 45 AR LA
FIE 2 S 3R B 7 2 A s o PRI — B B 2 N i . SRR,
WEFEIE R IIAE B 8 5% Au. Ag. Pb. Zn. Cu. Nb. Fe. Mo. Nb. Ta #l REE
SR PR R R A )R (Kempe, etal., 1999; #i/MifkZ%, 2005, 2534, 2013;
BRA, 2019) o PRIk, — L LASRAE N SR BRI N 25 1A T 5 I L 8 A
K WIRERFTOE GERES, 1995; A TP 2000; Fhs5t4%, 2006) .

BT DAL T 5 R BT PG R, BERIX A T F & MEREs), Mg
TaKkE. BEl, KO T RAMRHTZHESEBI IR 04 .
WRIR LR (CRIEME AT R « BEEBIE R GEF R T R P A5
SEEE & AL L B B BB, B RSN TR IR R E LA
MEm PRI JEHES I CGERE “=87 JURREE AT R, R
AL X KNI B A A R R s L AR AR, RAafcit
B D T REMEIR K. Jyith, ASCEERTAMBRFELAY [, JEFF T B A0 b5 i 25
HAE . BAER. MR, ML uRIERER L, S50 LA-ICPMS R4
X b8 TAE, RIS iZE A AR WIEH 5, VP 7L o R BAARE.

RRTHATT (MR X =R R S RRHE L) A&z A
RAIE SRS &M G HYEEn S R BN AL /L) T, HZ8 A
BRIE G A A MG M B S S B by, 300 AR FH BT Ay 7 bR (X 3 R
BP=RA AT, EARKERWR 5t H AN T R SCRARTR O IRHE, LOE
AR b X S KA B I T G, B A S A, 45 = A

1



THRRFMEFL R L

v AR AU TR MER S S O R JRIX . AR L Bk 7
I EEBEAT T IT, KR 7w T IX S 4 X a3 o s A S A 0 BB R
It Lo mRARRGS, iz Xt 25 T 7 B & 5 0T oM 3R SRR 4

AL)
2
AL)
2

1.2 FEFUBAR
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