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Depositional Environments and Tectonic Background of the Early Devonian
Cherts of Southern Ailaoshan Tectonic Belt
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(1. Sichuan Institute of Metal Geology, Chengdu 611730, Sichuan, China; 2. ZHOU Hongbing Youth Innovation Studio,
Chengdu 611730, Sichuan, China)

Abstract: There is still a debate about whether the Jinshajiang Ailaoshan tectonic belt developed in the Late
Paleozoic was a Paleo Tethyan Ocean or a backarc basin. This paper conducts petrographic and geochemical
analyses of the Lower Devonian siliceous rocks in the southern section of the Ailaoshan tectonic belt in order to
provide new evidence for the tectonic evolution of the area. The geochemical characteristics of siliceous rocks
show that they are biogenic, with a significant negative correlation between SiO, and Al,Os, and SiO, and TiO,,
indicating that siliceous rocks do not come from terrestrial sources and have a negative Ce anomaly. The Ce/Ce *

value is 0.73 to 0.76, with an average value of 0.75, which is close to the characteristics of siliceous rocks in
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ocean basins; The La,/Cey value ranges from 1.31 to 1.49, with an average of 1.38, which is close to the charac-
teristics of siliceous rocks in open ocean basins. Based on comprehensive analysis, it is believed that the
siliceous rocks were formed in a transitional environment from marginal seas to open oceans, suggesting that the

Jinshajiang Ailaoshan tectonic belt developed in the Late Paleozoic in the Paleo Tethyan Ocean rather than in a
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backarc basin.
Keywords: southern Ailaoshan tectonic belt;

Ailaoshan branch
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Fig. 1 (a) Structural map of the southern Ailaoshan tectonic belt, and (b) geological sketch map of the study area
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Fig.2 PM2 Measured section of Lower Devonian Luohong Formation
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Fig. 3 Radiolarian silicalite of Lower Devonian Luohong Formation
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1.00 mm

a.Polygnathus dehiscens; bATi41; c. Neomonograptus hercynicus; d. Monograptus cf.hermiodon; e. Paranowakia sp

B4 TRZSKH/IALE

Fig. 4 Early Devonian fossils of Lower Devonian Luohong Formation
R AR, JH IR S S5 B T AR R SO AUR ] ME-

ICPO6 J5 % /& ik . 4% 70 Z 0 #r K (RSD):: SiO,
47 0.8%, ALO, } 0.5%, Fe,0, 4 0.4%, MgO K 0.7%,

Fx1 TRAKFAAFRETETE (%) FHEE
Tab. 1 Major (%) compositions of Silicous rock from Lower

Devonian Luohong Formation

TiO, 4 0.9%, P,05 4 0.8%, CaO 4 0.6%, Na,0 "4 0.3%,

K,0 4 0.4%, MnO 3 0.7%. 444 % br o5 bt fe g 70 DedL D2 D3 Drbd DcbS Db

DL AT 1000 °C I 1 b, S MR L 1B Si0, 926 958 959 957 956 958
FE ST S (0 T 2, B e B 4 . B e ALO, 312 158 168 162 166 16
F 70 T HFHHNO, % 3 e, in A RH N bR % W, H Fe,0, 188  L14 104 117 122 135
1% RHRGE %¥ , 1] ME-MS81 J5 i, it iof Ll & 55 FeO 013 019 014 031 089 030
BT A AT R, A RS B T 5%, TU#
B 4 JC & bR #E AL P E Taylor %5 (1985), Ce/Ce’=
2Ce,/(Lay+Pry), EwEu=2Euy/(Smy+Gdy) (N} NASC

P,0Os 0.09 0.16 0.02 0.07 0.11 0.03
K,0 0.71 0.35 0.38 0.36 0.35 0.37

Na,O 0.07 0.04 0.02 0.03 0.02 0.03

PRAEAL L) o
MgO 012 007 007 008 006  0.06
3 fENA L ERAL AR Ca0 004 002 <00l 002 001 002
TiO, 011 005 005 006 004 005
3.1 FETERHFE MO - _ _ _ 0.01 _

30 o X LU AR AT 2 O R A R RO R
HT (R 1), BEFCE SiO, & N 92.6%~95.9%, AlO;
R 1.58%~3.12%, TiO, & & H 0.04%~0.11%,

Lol 0.21 1.14 0.28 0.41 1.02 0.44

JES-s 98.95 100.35 99.44 99.52 100.1 99.75
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Fa e TR AR AR LR XN (8] 5), 16 B
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REE & % N 4 %€ (Murray et al., 1992; Murray, 1994),
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TR E & X (A 6), U B H AT BB IR 5 52 Bl 5L 40) o
S B TR R . B AE LR, BE BT A P ALO,
TiO, 7 1t B 4 B U5 4 ot & i 3G 20 A8 K, R fk B
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P, 5 T DA B i FA, U I B DR ) B AN 2 A SR
U5, kBRI RER IR T A A AILBT B K s
32 W EHIE

17K "R Y REE (1 32 224 5 ok 5 2 b SR T, KBl
BRI K B 0 0 3R M R A A R B2 b 3R T A Y 5
Wil R (Chen et al., 2006) o Ff 57+ 4E h —FpRRIR (1 FR
o, LRI AR R A AR, Y R 32 R TR T
TR B AR A2 BRI 2 52 i i, HCY REE (19 ) 5 R
J5 oK (Murray et al., 1991), {H 24 HAz 2 B4
J VR A B W B AR B e S, WL Y REE 28 & A=
B i A9 2 A8 (Murray, 1994; Qiu et al., 2011a, 2011b;
Huang et al., 2012) . Ak, W] 38 i 7 1 50 2 241 st 5,
S ) T Ak SO B I A DR A ok DR R A 3 B R R
S (Chen et al., 2006; Fan et al., 2013; Huang et al.,
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Tab.2 REE analyses of Silicous rock Lower Devonian Luo-

hong Formation (10°°)

K5 Dbl Ds-b2 D;-b3 D-b4 D;-b5 D,-b6
La 7.9 6.9 45 5.6 6.2 6.4
Ce 129 99 7.1 8.9 9.4 9.1
Pr 181 126  1.02 111 12 1.18
Nd 7.0 4.5 3.9 4.1 4.4 45
Sm 148 088 09 093 112 121
Eu 035 021 022 023 025 023
Gd 172 102 097 099 112 124
Tb 031 018 021 0.2 019 021
Dy 157 081  1.02 1.1 1.06 097
Ho 037 017 022 019 018 022
Er .02 051 058 0.5 0.54  0.65
Tm 015 008 008 009 0.1 0.1
Yb 094 054 05 061 072 071
Lu 0.14 008 007 008 009 0.

YREE 37.66  27.04 2129 2463 2658 26.82

LREE/HREE 505 698 483 555 563 539
Lay/Yby 079 120 085 087 081 085
Ce/Ce* 076 073 074 075 076  0.75

(La/Ce) y 131 149 136 134 141 138

FERA Ce/Ce {H WL IE 524 . Murray % (1990, 1991)
FERESE T N4 JE S B PG SRk 5 1 v B RE S A
AR E R >R A SRR %, K
Ce/Ce {H 4351} 0.17~0.56(3F-4 0.28) —0.47~0.71(*F
17 0.60) —0.62~1.43(°F-#4 1.03) ., & W 6L A
Ce/Ce'fH A 0.73~0.76, ¥ {H Ky 0.75, {5 F %34 T
CRPERM REFUA

Girty 55 (1996) W58 1Ay, 3 5 5 Kbk 11 G 9IAH O
UL R (La/Ce) 1l < 1, KIEHEIE IURY) (La/Ce)
R 2.0~3.0, 5& 3 7 TP HF VLY (La/Ce) fH > 3.5,
Murray 5 (199 1) WF 5% A Sk, T B T I I ¥ 45 6 I
19 (La/Ce) fH K 1.30~2.48, F-1 K 1.81, Qiu %
(2011a) WFFEIN R, I 1 T 32 Bli U590 o 52 il i) 320 25 ¥
5 HE IR A (La/Ce) (Ml N 1.46~3.37, 1K 2.07. #
P 45 (2009) BFFEIA 7, TE T P o 5 B O ke o 2
() (La/Ce)y fH > 3.5, 55 Girty %5 (1996) i W 55— 24 .
EH WM RE A (La/Ce)  fH R 1.31~1.49, ¥
1.38, B 4230 T I ) 1 45 6 0 5 A7 F . Murray(1994)
RS AS H, BEFUA Y La 5 Ce db 26 WU A bR AL L
ffi (La/Ce) 5 ALOy/(ALO+Fe,0,) A 52 B il 251 it
Y52, Ui (La/Ce)y 5 ALO,/(ALO+Fe,0;){H fig
% % WL 1 B et Rk A TR RO o 2B IS Y Rk
JF 4+ 7E (La/Ce) \-ALO:/( ALO+Fe,0,) El fit H, 6 1HRE
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R Rt i A B P TN A AR, AR IS Oy 439~
404 Ma, A5 HE 2% 71 45 6 U-Pb 4F 44 4 (382.943.9) Ma,
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