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“Ar-*’Ar dating of Ergu Fe-polymetalic skarn deposit in Yichun
igneous belt and its geological implications
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Abstract

In this study, **Ar-*?Ar dating of the Ergu Fe-polymetalic skarn deposit was conducted, and the time,
metallogenic regularity, and prospecting direction of the Mesozoic mineralization in Yichun igneous belt were
studied. The results show that phlogopite from the Ergu deposit yielded an ** Ar-*? Ar isochron age of (181.0+
4.2) Ma. The Mesozoic mineralization in Yichun igneous belt can be divided into two episodes, i.e., the 200~
181 Ma skarn-vein Fe-polymetallic mineralization related to monzonitic granite and the 178 ~175 Ma porphyry
Mo mineralization associated with granite porphyry. It is held that the contact zone between the Late Triassic-
Early Jurassic granitoids and the carbonate rocks of Qianshan Formation is favorable for skarn-vein Fe-polymetal-
lic mineralization.

Key words: geochemistry, “’Ar-*Ar dating, igneous rock belt, Ergu Fe-polymetalic deposit, porphyry de-
posit, skarn deposit, Yichun
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Fig. 1 Regional geological map of Yichun igneous rocks belt: showing the location of Ergu and other deposits
(modified from Han et al. » 2010
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5—Neo-proterozoic granitoids; 6—Faults: 7—Skarn Fe-polymetalic deposits: 8 —Porphyry Mo deposits; 9—Skarn-veined Pb-Zn deposits:
10— Veined Cu deposits: 11—Epithermal Au deposits
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Fig. 2 Geological map of the Ergu Fe—polymetallic deposit modified after No. 4 Geological Party of Heilongjiang
Bureau of Geology and Mineral Resources 1960
1—Quaternary 2—Paleogene—Neogene glutenite 3—Ordovician Dagingshan Formation andesite-tuff 4—Ordovician Baoquan Formation an-
desite-tuff 5—Cambrian Wuxingzhen Formation marble interlayered with slate 6—Cambrian Qianshan Formation dolomite to limestone 7—Cam-
brian Laodaogoumaio Formation slate 8—Jurassic biotite monzonitic granite 9—]Jurassic porphyritic monzonitic granite 10—Fe-Zn-Cu-Pb-Mo

orebodies



35 5 OAr-P Ar 1039

NN S A e S S NN

NS
& - 4
oy s
7 -
+ 2 E:] 2 - 6
v -

200 + N+ 3 [ 7
& - 4
+N
S e s

3 4 1960
1— — 3— 4— 5—Fe-Zn 6—Fe 7—Cu 8—Pb

Fig. 3 Cross section of Xishan ore block in the Ergu deposit modified after No. 4 Geological Party of Heilongjiang
Bureau of Geology and Mineral Resources
1—Qianshan Formation dolomite to limestone 2—Hornstone 3—DBiotite monzonitic granite 4—Skarn 5—Fe-Zn orebodies. 6—Fe orebodies

7—Cu orebodies 8—Pb orebodies

35% ~ 4c
45% 20% ~25% 15% ~25%
5% 3
15%
3
4
1960 1 II
Il 4 1960



1040 W JZR

bz i 2016 F

Je VLA WAL 5 R 56 4 HOJBERA, 19600 . HEER
W R N B 0 A 3 2 B PUR I i, 3 2 A
BRIRCE 4d) B0 JRI IS . SCEAT A0 7 50— A B
T+ B AT + B8BTT A 2R 5RIR . 9 Ik-
WO RCIR A3 (B dedo A DAl T RDIR 4544 L 28 A5k
R R F, HAr 0] LB SR B A . LR &
BN R RE AT S TN BERT S SR T B AT R
e BKAW YNEEA AT AGEN AT A
SRA AR T IRAMNE B (E de~1D.

RABE T KAER &

K 4

3 FEanAbEE R AT T vk

AR TR RS 28 B il AR 2 i 4 = B
FE &b CFF i 9 5 : EG-04B, SRAFALE : 128°20°56"E: 47°
1149 NDIFATOAr P Ar FERE M E - 1 25, Ko FE 5 BB
ROGTE T, 70 a5 Wi o - T 1 Ed i A 0t
o W de~1 FIT7R, i o 4 2= BERE B3R K (2 100
pm), S5H7RAERIERGE TR, B R PR 5

11

R PR L B o MR R A

a KRMEWEEZE_KERS: b. BB KAERENRMEN;: o B EEAUN 4. d BETT AFKEAHEE A
e. WRETHRMUMKE S | BPRENRTEE RE BN SRR, LRAWNET, &5 I EET
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4 227.4+2.2 Ma—~
700~ 1400°C 190.9+1.8 Ma ¥ Ar
30 min 30 min 16.39%
Ar Harrison et
Helix MC al. 1993 7 960~ 1200C
20 Ay
FAr 80.1% 184.0
+1.3 Ma 1400C Y Ar
K80, 98.97% 189.6 2.5
CaF, O Ar 7 Ar ¢, =0.000 238 9 Ma P Ar
YAr YAr k=0.004 782 ¥Ar YAr ,=0.000 806 1.03%
1 OArIAF
Table 1 **Ar-*Ar stepwise heating analytical data for phlogopite from Ergu deposit
g C OAr FAr oAr FAr IAr ¥Ar BAr FAr F n PAr mol  PAr % t Ma +1o
EG-04B m=29.32 mg J=0.004214
700 316.0166 1.0557 1.0841 0.2272 4.1321 0.02x10 ™ 0.07 31.0 51.0
760 8.7046 0.0181 0.0384 0.0266 3.3476 0.53x10 ™ 2.44 25.3 1.0
810 36.0593 0.0271 0.1493 0.0190 28.0739 0.23x10 ™ 3.45 201.7 2.7
860 34.7384 0.0097 0.0416 0.0149 31.8754 0.62x10 ™ 6.20 227.4 2.2
900 30.5662 0.0063 0.1958 0.0138 28.7300 0.84x10 ™ 9.98 206.2 2.0
930 27.5533 0.0036 0.0048 0.0134 26.4921 1.97x10 18.83 190.9 1.8
960 26.2992 0.0025 0.0074 0.0133 25.5537 3.22x10 ™ 33.26 184.5 1.8
990 26.2369 0.0025 0.0108 0.0134 25.4850 2.33x10 ™ 43.71 184.0 1.8
1020 26.6047 0.0027 0.0043 0.0132 25.8108 1.92x10" " 52.31 186.3 1.8
1060 27.3735 0.0053 0.0372 0.0136 25.8019 1.63x10 59.62 186.2 1.8
1120 26.5892 0.0038 0.0224 0.0136 25.4652 3.28x10 ™ 74.34 183.9 1.8
1180 25.7779 0.0021 0.0123 0.0133 25.1465 3.91x10 ™ 91.87 181.7 1.7
1200 25.5893 0.0014 0.0216 0.0135 25.1771 1.58x10 ' 98.97 181.9 1.7
1400 28.5154 0.0075 0.1332 0.0144 26.3032 0.23x10 ™ 100.00 189.6 2.5
F YAr K YAr
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VAr/PAAE KT 295.5. HIE, VAr/¥Ar RUMWERR

T B PRAR RS 7 R — TR RS, BRI PRAE RS
HIER R B e P Ar RIALZEVIUG(E A K SUE,
BN 295.5 + 0.5, HdE b FH B 32 10 (8 30 B 40 46 16
BRI, G SRR 5 e BTGB & A I 8 Ar, PR AEES AR
SRR S5 R, B E AR IR K AE R A B T
RINFRISF Aro

OAr/Ar FRFE TR F LB REN & A
T W4 FIA 2 LU A (Kuiper, 2002), FHABATH
BN KA Ar [FIAL 25 0 AT (AT R v, B i e 25 23
g3 Ar BUE IR Ar BT RESRAG B SRR, Ht BT
R T (ZEERELZ, 2004):

(OA/PAr), = (PAr/*Ar), + CAr/*Ar),*
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TE 53 HTAE it B, DAER 2L B 26 328 3 L LR
Hm o B BT e BAR, R BT 0 A Ar
AOAr AR, B (AP A, FIC7A/* A, (B
W T, B AR Z RIS, &0
P BER AR AR, I — Do T HESI B H
o Ak, BRE &I BT A A (O AP A, T
HBAZ, XM LA LT, SR (0A/
PADEFA/FAD, 2 H R ELZN, B iz EL
REESRHER . HLLWEEE, R0 Ar (AL
BAR), L. WNBIEHIE B BOA/PAr ERT R4 R
(B 6OT LA H, O Ar/30 Ar F1UGE (436 + 1700 B &
KPR Ar HU1H(295.5), s B B & 1 F
Ar FFE(ZFE B, 2004), XK (184.0+1.3) Ma
FIPFEERS AN AT 52, (181.0 £ 4.2) Ma A/ Ar 5
I FIR TR R & 2 BN B B Ar B 1T 1Y
FERE
5.2 BEANEFPEREERT FREENX
B E S B IRAL T X LA R NNE
MR KRR N . % A IR S BL T BURT D>
B AMERERBAEN T, EEAEERNKE.
TRANE KRS K AT N E (RS,
2008, Wu et al. » 2011, ##R¥, 2011, R,
2015). AR K & &= A B A U-Pb A 24 %
B, K B i B E R AR (=S —h
R B 220~ 175 Ma) 6K A BEBNEA R 7
AERA B 2R NEAAE R E L X A LWy et al.
2011, #HRE, 2011). ZHIRBRANER SRR
A A SRR I A A, T AR R T e
By NN 2 11T R N w2 2 e D R N e S
(R AZE,1993) . AW FT R W, HEF K
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FHA" Re-Os [l 28 55 N 26 F#8 4 (177.8 £ 2.3)Ma
(R, 2014), 8 FHAHEE H(176.3+5.1)Ma(iH
4IHE, 2013). W RHUTURAIE R 85 A U-Pb R B4R
BIR BB RUAET 5 B 2UE R i 48 X
BEEH (B, 2014). XHHAEBERT {LEED
AR R o] WL, SR RO 2R R o Y
REZEBEN K. iV KT, 1 R EE K
KA AL A RIS £ A B N Al B AR
2013) M W% PRI Re-Os & BT & 65 0
(198.9 + 3.7)Ma, LR 5 _KIEK &8 A U-Pb
FERE(199.0+ 3. DMa(HFZE S, 2011 7E R Z 0 [
—BL PR KR E SHET KR E .
KIREH I FE RS Z S B IKe 5 /A
FAr F N LG F R A (181.0 £ 4.2) Mas ZFW A 5F
(2015)WE K FaREL 2 4 B A F/NPE MR R 25 AL A
BER R 5 R o K AE R A A U-Ph Fi
43591 249(200.0+1.0)Ma 1(196.6 + 0.7)Ma; Hu %
(2014 3K B HIRE IR R A BUEYEEN IR 5 il %
REVIN KL A5 A U-Pb FFid A (181.2 +
1.DMa. FiBplcsE s FERHEE 78 0 KW, R E X
RN R =St — PR P KA RRAEY
BA B B8 71, TE 4k 4 8 J0 3 F0 il 18 F R 1E

RISy B -200~181) Ma A5 — KK &
BRI RAB- PRS2 & B0 R 16
MEHAC — 178 ~175) Ma H SIERKPES B RSB BEA Y
BHA IR A AE

PEKEETHNE BT IR A — MR AW
B IR B 2 & BRI AT 1R AR fE R
EAE KT R S L RR TR B BB AR AT, 4o
WRZ IR R T KA R A ((181.2 =+
1.DMa) 5FERZE LA KBS A L (Hu et
al., 2014, &%, 2015); W% Z & B KB 1K
PP TR A B AR R A BB IR A R ((183.2 +
0.7) Ma, £ EFR) 5454 B0 2 W04 ki B
VMR Z & 0 WP YRR KRR IR = T K
1EHA(—200.0~196.6 Ma) 545 L AH TR R #5245 1
Pefiny L (W A%, 2015). XKW, FEKKE
Y R B LA KA 2 & B IR B B A R
AL A =S — Rk P N B R RN E SRR
b CRE T3 2 A0 Ly 2D 143 Fh B A
6 4 it

(1) R REREZ &R RN T8 8
(181.0+4.2) Ma;

(2) KRy A 5 e AR s 18 F 0] 4 ok
FHI(200~181 Ma) 5 —KEK A A R 4 H-
PRI TR 2 & B IR B 16 A S i 1 (178 ~ 175
Ma) 546 R BEA H I BEAE R AET IR fEH - B
Z=RHRPHAER A REAE SRR A CR
T LU ZH D B fl B R Y R A -G Ik ALk &
S BT IR A R .
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