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ZIRCON U-Pb DATING AND GEOCHEMISTRY OF THE RHYOLITES FROM
XINMIN FORMATION IN SANGENHE FOREST FARM, NORTHERN
DAXINGANLING MOUNTAINS
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Abstract: The volcanic rocks of Xinmin Formation in Sangenhe forest farm are mainly composed of rhyolites and
rhyolitic ignimbrites. The U-Pb dating results indicate the rhyolites were formed in Middel Jurassic, with the age of
165.71+0.83 Ma. The petrogeochemical analysis shows that the rhyolites are characterized by relatively high silicon,
alkali and peraluminous, with the SiO, content of 71.05%-76.77% , Na,0+K,0 of 6.66%—-8.49% and A/CNK of 1.02—
1.17. The rocks present medium total REE content, significant fractionation of HREEs and LREEs, strong negative Eu
anomaly (8Eu=0.39-0.66) and negative Dy anomaly, relative depletion of LILEs (Ba and Sr), enrichment of HSFEs
(Th and U) and relative depletion of Nb, Dy and Ti, with the characteristics of A-type rhyolites. The study shows the
magma is derived from partial melting of crustal materials. The Xinmin Formation is spatially distributed along the
middle-north section of Daxinganling volcanic belt, revealing the volcanic belt was in a tensional tectonic environment
in Middle Jurassic.

Key words: Xinmin Formation; rhyolite; zircon U-Pb age; geochemistry; tectonic setting; Daxinganling Mountains
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Fig. 1 Geological sketch map of the study area
I— L RP G H et 4l (Upper Jurassic Manitu fm.); 2— F 4R 2 Geil 5k 50841 (Upper Jurassic Manketou’ ebo fm.); 3—i— R B G R 2241
(Middle-Upper Jurassic Tamulangou fm.); 4—H %% 48 4 (Middle Jurassic Xinmin fm.); 5— F %548 KR 11120 (Upper Devonian Daminshan fm.);
66— 1AL L7 (Early Cretaceous granite porphyry); 7—Mifk % fIEK ALK %5 (Late Jurassic syenogranite); 8— k% Ak 1€ K & (Early
Jurassic alkali-feldspar granite); 9— .47 7% {3 2 [N 2 (Early Carboniferous tonalite ) ; 10— f Z4%: 5 RFEAL B (isotope sampling location); 11—3Hi
JBi %+ 2% (geological boundary); 12—AR#EA H4L (unconformity) ; 13—W1/2 (fault)

B2 s (POLT171)8FHhg Sk i i g
Fig. 2 Outcrop and microphotograph of rhyolite sample POLT171
Qz—A % (quartz) ; Pl—RHS A (plagioklase ) ; Bi—Rz=HF(biotite) ; San—iB K A (sanidine ) ; Or—#f 1 (potash feldspar)
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Table 1 LA-ICP-MS zircon U-Pb isotopic test results of rhyolite sample P9LT171
- or/0° [ 2R LU B AR 1 Ma
Pb U 27ph/*%Ph 27ph/=Y 25ph/=U 28Ph/=2Th 2Th/?U 27ph/*5Ph Dph/AY - 2phEEY
1 5 158  0.0496+0.0030 0.1801+0.0111 0.0264+0.0003 0.0100+0.0001 1.1154+0.0033 174+143 168+10 168+2
2 18 500 0.0501+0.0011 0.1777+0.0040 0.0257+0.0003  0.0099+0.0000 1.3623+ 0.0055 197+50 166+4 164+2
3 3 99 0.0492+0.0041 0.1782+0.0152 0.0262+0.0003  0.0109+0.0002 0.6136+0.0052 159+193 166+14 167+2
4 9 286  0.0488+0.0013 0.1785+0.0048 0.0265+0.0003 0.0109+0.0001 0.6127+0.0017 138+62 167+4 169+2
5 3 87 0.0494+0.0059 0.1782+0.0214 0.0262+0.0003 0.0096+0.0002 1.2715+0.0030 165+281 167+20 167+2
6 9 321  0.0492+0.0017 0.1752+0.0061 0.0258+0.0003 0.0097+0.0001 0.6105+0.0037 160+80 16416 164+2
7 6 188  0.0494:0.0025 0.1792+0.0094 0.0263+0.0003 0.0103+0.0001 0.8876+0.0041 167+119 167+9 167+2
8 19 656  0.0495:+0.0010 0.1765+0.0038 0.0259+0.0003 0.0086+0.0000 0.8055+0.0008 170+48 165+4 165+2
9 9 297  0.0497+0.0016 0.1795+0.0058 0.0262+0.0003 0.0087+0.0001 0.7715+0.0044 180+74 168+5 167+2
10 86 3129 0.0491+0.0007 0.1785+0.0026 0.0264+0.0003 0.0138+0.0002 0.2867+0.0029 1541+33 167+2 168+2
11 12 379  0.0506+0.0208 0.1775+0.0270  0.0255+0.0003  0.0135+0.0005 0.7355+0.0050 222+952 166+25 162+2
12 7 238  0.0495+0.0023 0.1766+0.0086 0.0259+0.0003 0.0086+0.0001 0.8678+0.0015 172+108 165+8 165+2
13 11 347  0.0499:+0.0022 0.1781+0.0081 0.0259+0.0003 0.0078+0.0000 1.0935+0.0018 193+104 166+8 165+2
14 6 192 0.0496+0.0024 0.1788+0.0086 0.0261+0.0003 0.0084+0.0001 0.7051+0.0014 177+111 167+8 166+2
15 13 414 0.0494+0.0017 0.1781+0.0078 0.0262+0.0003 0.0090+0.0002 0.8292+0.0015 167+82 166+7 166+2
16 9 330  0.0494:0.0017 0.1789+0.0063 0.0263+0.0003 0.0088+0.0001 0.5742+0.0006 165+80 167+6 167+2
17 14 388  0.0501+0.0009 0.1783+0.0033 0.0258+0.0003 0.0106+0.0001 1.4567+0.0048 200+41 167+3 164+2
18 39 930  0.0494+0.0008 0.1808+0.0034 0.0265+0.0003 0.0269+0.0002 0.7435+0.0046 167+36 169+3 169+2
19 8 232 0.0497+0.0015 0.1794+0.0055 0.0262+0.0003 0.0129+0.0001 0.7799+0.0038 181+68 168+5 167+2
20 17 477  0.0493+0.0014 0.1780+0.0052 0.0262+0.0003 0.0131+0.0001 1.0189+0.0021 164+66 166+5 167+2
21 5 132 0.0493:0.0038 0.1784+0.0138 0.0262+0.0003 0.0147+0.0002 1.0506+0.0026 164+180 167+13 167+2
22 68 1879 0.0498+0.0006 0.1795+0.0025 0.0262+0.0003 0.0149+0.0000 0.9556+0.0034 184+29 168+2 167+2
23 17 509  0.0506+0.0017 0.1767+0.0060 0.0253+0.0003 0.0169+0.0001 0.7345+0.0027 224+77 165+6 161+2
24 8 179  0.0503+0.0020 0.1767+0.0072 0.0255+0.0003 0.0210+0.0002 1.0671+0.0033 207191 165+7 162+2
25 26 697  0.0496+0.0014 0.1765+0.0049 0.0258+0.0003 0.0168+0.0001 0.9449+0.0036 176+64 165+5 164+2
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Table 2 Contents of major and trace elements
in rhyolite samples
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FEMAS PLT187B2  PLT171 PLT238 PLT20
Sio, 76.77 71.05 72.35 76.38
Tio, 0.19 0.2 0.4 0.13
Al,O, 11.41 12.46 13.58 12.17
Fe,0; 1.24 1.18 1.82 0.62
FeO 0.23 0.12 0.24 0.3
MnO 0.03 0.12 0.03 0.03
MgO 0.22 0.27 0.3 0.16
Ca0 0.3 1.73 0.26 0.14
Na,0 3.68 2.06 3.98 2.99
K0 4.24 4.6 451 4.83
P,0s 0.03 0.04 0.1 0.03
Lol 1.15 5.67 1.73 1.75

AICNK 1.02 1.08 1.14 1.17
Rb 133.98 131.6 87.3 140.62
Sr 37.25 65.27 13.1 81.74
Ba 379.92 725.15 168 367.97
Nb 8.57 10.18 13.1 14.21
zr 211.72 229.31 648 236.07
Th 19.92 20.01 1 8.96
Hf 7.03 7.69 15.1 9.5
Ga 17.29 23.25 231 25.23
Ti 1140 1200 2400 780
u 26 4.08 412 2.23
La 315 36.9 59.5 25.3
Ce 64.3 711 119 50
Pr 6.48 6.94 14.3 6.85
Nd 25.4 27 547 218
Sm 4.14 48 9.04 4.63
Eu 0.71 0.89 1.72 0.55
Gd 35 3.63 6.62 3.86
Tb 0.55 0.55 0.94 0.61
Dy 1.38 1.46 2.45 1.52
Er 1.46 1.67 2.87 1.72
m 0.28 0.3 0.43 0.33
Yb 1.63 1.68 2.92 1.88
Lu 0.21 0.26 0.44 0.29
Y 12.6 14.4 23.8 15.9

SREE 154.58 172.05 299.62 135.76

(Lal/Yh)y 19.32 21.98 20.37 13.47
SEu 0.56 0.63 0.66 0.39

IUR= R AR S B/ b IR I Vet S 8 = a1 e = e K AP
HWILEN%, WEICHE N 10

Sr.Nb.Ti.Dy #H & {1523

6 itit
6.1 NIEERAAER

MECH AL CER SRR, 5 A B A R
R RAFAEA L. Rb/Sr ¥IM{H 3.50, 5 A RIAE KA
Rb/Sr F-2{H 3.52 02450, Zr {8 211.72x10°~648x10°,
SEI(E 331.26x10° (>250%x107°), Zr+Nb+Ce+Y 1H
293.16x107°~739.2x10°, F-HI{H 430.41x10° (>350x
1070), 7 TR AIERE 111 A BIAE A a1, i
BUAH A RIERIEIRHE, B A BOR A, RS
o SRS (8 i A s B4 A TR
WA X, FHICER 5 e R I AR KR R A
Tk A RIS,

6.2 HRE

KF A BRECA R, FEMAAE ™ DBEZ
WAL SVER 2)RHE A Rl 3)
T ARG, B RV, AU A —E W
FRINRIE XA, TR Rb/Sr {H 1.72~6.66 (>0.5),
Ti/Y i 49.06~100.84 (<100), Ti/Zr {& 3.30~5.38 (<20),
TRHFCR R,

B SRR IR RG220 h AR AR B0 1A Y
kA R R S | B scs 5 1
RIgscs. Hrp I BRsCs A 5 RS st —
B L AASAZS R AL, LA Ba St (51 5
TS 1 BRSCE XA, Sk R L RA I
BRI K E A, RS s a A B AR BT G
AR TARER R . BAAARMI R W SCA W L 5iMEITR
FRIES FaR T B SCE T —30, W5 R e o e
AR, 8 BT R85 Hh i 0% BT g IR Y
Hb5e ) B A A3 e Bl G TS0 T Y Eu Dy i
S Ba St (5R ZN 75 45158 B DOy RHC A Al fs £
ERE X

TETR SUH MR JCER Th/Yb-Ba/La FCAEE (& 9)
H RE SRR SR E T LS TR S AR TGO, s H
AEmHERL IR, HEBR T AR S 5 -5
IR SEEE AN M- Rl A DG R ARG AR

g5 b, ARSCHFSE B SUE 2 H b 7e ) B oA il
TE B, 5 DX 43 Rl ke B 40 A AR A R A

www.fineprint.cn



http://www.fineprint.cn

316 oo 5% W 2020 4f
1000 T 1 T T T T T T T T3 1000 7
" ] - 1
E . o 3
L ] N i
I 7 . ]
[P (T = |
s = = 3
=] 1 T 1
i ] = L 4
. 1 # L ]
:E | = = =
s el 7 - 3.4 - 3
il HE: : E
| L1 Lo 1 0 0 4§ o = N T N N Y 05 N TN . [ I T 0 Y Y
La Ce Pr Md Sm Eu Gd Th Dv Ho Er Tm ¥b Lu Y EbBaTh UNhTaLaCe Sr PrNd Zr SmEu Ti GATh Dy ¥ HoeTm Yh Lu
K7 sCaE M Lo R A TR AR A
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