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Abstract

A set of stratoid or lenticular metamorphosed rhyolitic welded tuff was identified out in the re-
gional geology survey of 1:50,000 Xianxiao Sheet, which was formed from continental fissure
type volcanic eruption of late-orogenic and underwater crystallization on a marginal slope of
neritic shelf. A 744 + 5 Ma weighted mean age of isotopic age samples collected from the me-
tamorphosed rhyolitic welded tuff, obtained by zircon (LA-ICPMS) U-Pb method dating, shows
Shabahuang Formation was in Early Epoch of Nanhua Period, having changed the recognition
that Shabahuang Formation was widely believed to be formed in Middle-Late Epoch of Nanhua
Period.
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Figure 1. Map of sampling location and regional geology
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Figure 2. CL diagram of PM26-3A zircon
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Table 1. LA-ICP-MS Zircon U-Pb method ages of the rhyolitic welded tuff

= 1. SRR B IS LA-ICP-MS $£A U-Pb B ZEMiRLE

Th U U-Th-Pb isotopic ratios U-Pb ages (Ma)
(X10’6)(X10’6)Th/u2°71>b/2°"1>b Io 2Pb/¥U 16 Pb/*U 1o *®Pb”?Th 1o 2Pb *Pblc*Pb/ ¥ Ul *Pb/ *Ulc
PM26-3A-1 165.17 258.0 0.64 0.0634 0.0013 1.0777 0.0232 0.1227 0.0016 0.0379 0.0008 720 44 743 11 746 9
PM26-3A-2 150.60 195.3 0.77 0.0670 0.0014 1.1349 0.0236 0.1229 0.0016 0.0368 0.0008 839 44 770 11 747 9
PM26-3A-3 349.62 312.8 1.12 0.0695 0.0013 1.1818 0.0275 0.1222 0.0017 0.0403 0.0009 922 37 792 13 743 10
PM26-3A-4 108.27 100.9 1.07 0.0659 0.0019 1.1124 0.0325 0.1226 0.0018 0.0394 0.0010 1200 59 759 16 745 10
PM26-3A-5 620.09 329.6 1.88 0.0661 0.0011 1.1214 0.0218 0.1223 0.0015 0.0382 0.0007 809 42 764 10 744 38
PM26-3A-6 103.58 153.0 0.68 0.0631 0.0015 1.0564 0.0242 0.1217 0.0015 0.0381 0.0008 722 50 732 12 740 9
PM26-3A-7 60.98 75.6 0.81 0.0663 0.0022 1.0955 0.0360 0.1207 0.0019 0.0399 0.0011 817 70 751 17 734 11
PM26-3A-8 75.71 96.4 0.79 0.0692 0.0023 1.1345 0.0376 0.1205 0.0019 0.0393 0.0011 906 69 770 18 733 11
PM26-3A-9 130.94 169.5 0.77 0.0799 0.0029 1.3800 0.0644 0.1213 0.0021 0.0444 0.0015 1194 71 880 27 738 12
PM26-3A-10 60.77 61.5 0.99 0.0686 0.0025 1.1475 0.0419 0.1219 0.0020 0.0424 0.0013 887 75 776 20 741 11
PM26-3A-11121.57 126.6 0.96 0.0652 0.0019 1.1018 0.0345 0.1232 0.0019 0.0407 0.0011 789 61 754 17 749 11
PM26-3A-12237.38 213.7 1.11  0.0703 0.0015 1.1932 0.0252 0.1232 0.0015 0.0423 0.0009 939 43 797 12 749 9
PM26-3A-13106.32 99.6 1.07 0.0678 0.0026 1.1313 0.0432 0.1223 0.0021 0.0369 0.0013 865 80 768 21 744 12
PM26-3A-14267.24 247.2 1.08 0.0665 0.0015 1.1204 0.0244 0.1226 0.0015 0.0413 0.0008 820 46 763 12 746 9
PM26-3A-15 44.04 66.6 0.66 0.0657 0.0023 1.0964 0.0395 0.1226 0.0021 0.0392 0.0011 794 79 752 19 746 12
PM26-3A-16188.71 224.6 0.84 0.0665 0.0015 1.1096 0.0276 0.1206 0.0015 0.0389 0.0009 833 49 758 13 734 9
PM26-3A-17 61.49 83.7 0.73 0.0676 0.0022 1.1289 0.0356 0.1226 0.0019 0.0417 0.0011 857 69 767 17 746 11
PM26-3A-18 g2 94 89.1 0.93 0.0640 0.0020 1.0784 0.0350 0.1226 0.0019 0.0377 0.0010 743 66 743 17 745 11
PM26-3A-19 9320 81.9 1.14 0.0639 0.0024 1.0796 0.0413 0.1237 0.0023 0.0407 0.0011 739 78 743 20 752 13
PM26-3A-20 94.42 104.0 0.91 0.0685 0.0022 1.1635 0.0404 0.1232 0.0020 0.0398 0.0011 883 69 784 19 749 12
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Figure 3. Harmonic ratio diagram of 206Pb/238U to 207Pb/235U of zircon U-Pb in the
rhyolitic welded tuff (PM26-3A)
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Figure 4. Weighted mean age of 206Pb/238U and 207Pb/235U and 206Pb/238U of
zircon U-Pb in the rhyolitic welded tuff (PM26-3A)
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5.1. EETEFHE

MBUTIE AN CE F R IR RSB E R/ IWCE 2), SO, RN T 67.82%~72.94%, TN
70.43%, BRRIEEIS: BEABIKK KO N 2.83%~4.26%, “F-¥IH 3.37% M 40N 6.98%~8.0%, T
YIN 7.63%); Bim & &) CaO (N 0.95%~2.07%, -5 1.46%) FeOr (N 2.15%~3.54%, V-3 2.92%).
MgO (N 0.6%~1.38%, TN 0.91%). TiO, (N 0.31%~0.46%, “F-3°4 0.39%)F1 P,05 CN 0.06%~0.12%,
41759 0.08%) . KoO/Na,O HAEAR T 0.56~1.14, P11k 0.82. ISUTIF LKA onE K& Sis 7 K.
K,O/Na,O < 1 (BHJS o AHXT AL ey ), B BRI HoK R TR e

Table 2. Contents and characteristic parameters of major elements in the rhyolitic welded tuff (Mass Fraction W(B)/107%)

F 2. RURBERRETETERBHIESHEW®B)10?)

i dm s SiO,  TiO, ALO; Fe,0; FeO MnO  MgO CaO NaO K,O  PyOs LOI total
Pm26-1a 72.94 0.31 14.02 1.06 1.09  0.066 0.60 0.95 5.08 2.83  0.056 0.85 99.852
Pm26-2a 70.54 0.40 14.96 2.29 0.78  0.066 0.74 1.36 3.97 3.01 0.056 1.75 99.922

Pm26-3a 67.82  0.46 15.11 1.66 1.88  0.058 1.38 2.07 3.74 426 0.12 1.23 99.788

o (CIPW)bRifER it 5 FHIES AL
Pt 5
Q An  Ab Or C Di Hy Im Mt  Ap 5 DI SI
Pm26-la 2975 439 4342 1689 102 225 059 155 0.3 208 7756  5.63
Pm26-2a 3231 65 3424 1813 2389 271077 23 013 175 7305 69
Pm26-3a 2329 9.62 3211 2554 088 494 089 244 028 255 6502  10.68

DOI: 10.12677/ag.2019.93017 143 HOBRBL2ERT


https://doi.org/10.12677/ag.2019.93017

TR, X E i

% CIPW Hr iR #)(Normative mineral)it 5%, (ALO; > CaO + Na,O + K,0) B4Rt fiziAy, Hike
HEFRES = 1.75~2.55) < 4, RIBEGHMEAZE, CIPW FrUEl )9 NI T 5 T(C = 0.88~2.89), 5K A
(An =4.39~9.62); FEABEDOHT WA, F9(Q=23.29~32.31). IEKAF1(Or = 16.89~25.5) 5B, HhH
Iy SEAEHL DI = 65.02~77.56 (LK), [ESETE% SI = 5.63~10.68, Ak b on A AR TERL R K 7y S RE R A
IG5 F BER R KRR R
5.2. WETEIFE

ST G BERCE T TR & & LK 3).

54 IE L, BER B A BRI AR B T3 70K Ba (972 x 10°~1100 x 107%), “F# 1016.33 x 10°°,
Zr242 x 107°~303 x 10°%) , T4 260.33 x 10°°, Hf (6.9 x 10°~7.92 x 10°%), F3J 7.33 x 10°°, HJm T4 K
8 1~7 f%; AELEILE V. Co. Ni 54 KAH LA BRI,

Table 3. Contents of trace elements in the pyroclastic rocks of the rhyolitic welded tuff working area (Mass Fraction

W(B)/107%)
=3 RYRBEEEREIRAXLEBENETESERERENH WB)10°%

gy B W H
FE s S
Ba Co Ga Hf Ni Nb U Rb Sr Th Ta \% Zr Cs
Pm26-la 977 3.16 187 792 426 17.6 158 832 101 104 131 222 303 3.06
Pm26-2a 972 514 17.6 717 388 152 281 116 236 9.82 1.5 43.0 236 4.70
Pm26-3a 1100 644 189 690 563 164 176 166 244 121 1.8 472 242 528
TR PR A AR 12] 830 5 20 1 8 20 35 200 300 18 35 40 200 5
FES G Nb/Ta Zr/Hf Rb/Nb St/Y Ba/Rb Rb/Sr Rb/Cs
Pm26-1a 13.44 38.26 473 4.11 11.74 0.82 27.19
Pm26-2a 13.22 3291 7.63 11.92 8.38 0.49 24.68
Pm26-3a 13.90 35.07 10.12 10.21 6.63 0.68 31.44

V 9222 %1043 x 107°, Co 5 3.16 x 107°~6.44 x 10, Ni 4 3.88 x 107°~5.63 x 107, LT £ T
Hi1 5% B (Wedepohl, 1995). X EEHFE R IR SUR B G5B K & K FUE % FE S EH TG 5. R
B ICF R JFEE 18 (Sun and McDonough, 1989)ik M ] I (1] 5), A& (IR 7 # 4 AHALL, S48 IR A5 i
R, HEEEKREFIRAIGE Bay Zry Hf. S5 GEMIL, FEMEZITH K. St Ti, RPALHA
Fiki A S 5 K T 5 i R REAE

5.3. LT REFHE

BT G5 Bk I A 7 o0 R RAFIE S 305 B (K 4). NSRS BUK A7 L0 R JIFIE S5 S B4
AR, BAESENIYREE, Z2LF 181.63 x 10 °~239.78 x 10°%, “F¥J4 212.45 x 10°°; YLREE/YHREE
BT 11.29 x 10°~11.53 x 10°°, B EEEKAPE; (La/Yb) BT 17.38~20.10, . EFs+H1#
R (GA/Yb)y BT 2.82~3.05, FHHLISAT 7318 . BT A FE i 1 (La/Sm)y & &AL, 2210 T 4.35~5.01,
SN 4.59, B BARIESE, LR i S AARLE 6), AR R RER L EE; B
TLRBCF G2, /TR, Bu P& 518, 75 Rb-Y+Nb B, BG5S vE N REEEAE B A X (5 7),
SIRRBUTUE 45 E IR A TE BRI TS S5 3 L 3
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Figure 5. Spider diagram of incompatible elements in the rhyolitic welded tuff (the data of
primitive mantle from Sun and McDonough, 1989 [13])
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Table 4. Contents and characteristic parameters of REE in the rhyolitic welded tuff (Mass Fraction W(B)/107%)
F 4. RYRBERRER LIRS ERBFTESHRFES T WB)Y/107°)

Ff b 5

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Pm26-1a 50.6 110 109 41.0 7.22 0.93 734 1.02 470 1.0 254 032 194 027
Pm26-2a 44.0 75.1 8.99 322 5.52 1.04 549 077 3.64 078 2.04 026 157 023
Pm26-3a 44.1 99.1 10.1 378 6.37 1.09 643 086 424 092 250 035 182 026
FEfhdm s >REE LREE HREE LREE/HREE Lan/Yby Lan/Smy Gdn/Yby SEu
Pm26-1a 239.78 220.65 19.13 11.53 18.71 4.41 3.05 0.39
Pm26-2a 181.63 166.85 14.78 11.29 20.10 5.01 2.82 0.57
Pm26-3a 215.94 198.56 17.38 11.42 17.38 435 2.85 0.52
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Figure 6. REE distribution patterns of the rhyolitic welded tuff (the data of
primitive mantle from Sun and McDonough, 1989)
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Figure 7. Rb-Y+Nb diagram of the rhyolitic welded tuff (after Pearce, 1996 [14])
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