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Radiolarian Chert Strata in Middle Triassic from Changning-Menglian Suture

Zone and Implications for Paleo-Tethys
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Abstract: The Middle Triassic strata in the Changning-Menglian suture zone record the evolution of the Paleo-Tethys Ocean in
the late stage, providing an important window for the better understanding of the structure and geography of the Paleo-Tethys.
The original Devonian Manxin Formation composed of siliceous, mudstone and sandstone interlayer (lens bodies) in Tuanjie area,
Cangyuan County, Yunnan Province. The zircon U-Pb dating of arkose and geochemical analysis of siliceous rocks were carried
out, respectively, and the significance of the Paleo-Tethys evolution was explored on the basis of limiting the formation age.
Zircon U-Pb dating of arkose lens bodies and interlayers shows that their ages are not earlier than 237.84+1.3 Ma and 237.74+1.4
Ma, respectively, the stratum can be compared with the Muyinhe Formation. The discovery of the Middle Triassic stratum fills
the blank of the sedimentary records in this area. Geochemical analysis of the siliceous rock in this stratum indicates that it was
formed in the continental marginal environment. Combining with composition of granule in sedimentary rock and para-mineral
characteristics, it shows that the scale of the residual oceanic basin of Paleo-Tethys is limited. The angular inconsistency of the
molassic-type deposition of the Sanchahe Formation above the early stratum indicates the final closure of the residual ocean basin.

Key words: zircon U-Pb dating; geochemistry; radiolarian chert; Muyinhe Formation; residual basin; geochronology.
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Fig.2 Field (a,b) and microstructure (c, d) photos of the radiolarian cherts from the original Devonian Manxin Formation in

the Changning-Menglian suture zone
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Fig.3 Field and microstructure photos of the arkose from the original Devonian Manxin Formation in the Changning-

Menglian suture zone
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Fig.5 Al-Fe—Mn diagram (a) and NASC-normalized REE patterns (b) of the radiolarian cherts from Middle Triassic in the

Changning-Menglian suture zone
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ORISR X 2 1 4 A 0 55 B v 208 RS A1 HE AT
B U-Pb LA-ICP-MS % 4E W 5%, 24K 15 A &5k
P& E 1714 PM101-7TTW 1B §h 89 A1 55, 1) 4F #% 7
234~2 576 Ma Z [a] , 4k 15 5 4R 2 — A1 85 A i ALF- 34
AL N 237.841.3 Ma(MSWD=0.53, n=14) ( &
4a).PMI101-18TW1 # & 82 A M A% % 4F #% 7
236~2 611 Ma Z [A] , 345 5 4 5% — 2 85 0 AT 24
AR N 237.741.4 Ma(MSWD=0.74, n=11) ( |l
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4d). W8 AR E R R, K AW R R ITH
RN L F 23741 Ma, H A7 2 9F 3B /0 Ak
MU R 2 FA .

HTET—&iESGWEE AR L Regnt
] Je K B TR BE A A (R % — b =&t W
FEAMBEHRTARERSFA &R EA.
FoEG T Es A R EA A
WRBMAL L &S — T = &5 A4, R
e £ (1997) F sk ML (2006) #3819 R 45 — vh =
F)EW A CRGA ) Liveral (199D RIE T
B X —Eg St - =S ELST
FESR TR AW R | I = ORVAR 3 i e 1 IR R | 4 [ N o
(1993) ¥ He rp it 5 sl Ak A R 43 o 4 A A1 L AR A
Mo StRgEh =& LZ LR, BT &
By A S X R R R RS FAH TR AT S
B R UTF I PR AN B F 237+ 1 Ma, H IR 77 #b 2 A] %t
AR AR R E i
4.2 HERE

JCST B R T T DA A R B i 2 TR T R
MKFEPEEN NGRS, R oSt Eh =S
B R 5T A DL WY S Y AR L S AR T K A %
TURE ST A 9 25 R — B CT AR ap K 3%, 1995) . X1 A By
25(1993) M7 & 77 % (1996) L b = 8 45 4 3% 10 4
rh i = Bl R A3 A TR T O B G R 1 TR K A
M, T 3 A DL BR A 27 AR AR 3 Y A T 2 DT AR 4
Hi B a7 3 B R R (5K 4R 55 4, 2001) , R L
XoF 4 VAT 2 A T T R 1 PR AT SR AR AE L

H T AROK DT R e R R, i K R R 9 A% 1
T UUAR Y HE RS TRt ROK R X A U T TR
W8 Th &8 (77 % 4,2002) .U M The
TURL W A 4 7 B B T 0 R A 5% 09 SR Ak 38 A 7
(P4 ,2013) ,U/Th>1.25 )t Bt R & 3R 45, U/ Th

*1
Table 1

Menglian suture zone and other typical cherts

<0.75 48 /8 & A B, HAE A T 2Z (8 0 Oy 72 4 A B
(Jones and Manning, 1994).Wignall (1994 ) i i fiff
ST BAD T K V/(VAHND{H =>>0.83 Bl B 4 FF
B AR DX A AR TS U/ Th{E /N T 0.75,V/
(VAN K4 KT 0.83, 32 B BIF 5T X 4 35 0 21
RERT #8 UASE LA A &, R 2 A S At
T LR 5 A4 (R ) AR AT 4 4 s A
AR 2 TR B ok 1R 1Y 3R 40 A AT RE AR
Yy i) BB, I R R VE A RN AR R R kAR
SCHE BT A 5 IR T A BT R R AR T A A R
[F] 4 5 P 58 o A ek S5 X L 2 R B S P A e R
R B A S0 T A R S A R R AR T R
2 A A ML AR R AR (R D).

BEJ 7 09 ALO,/ (ALO,+Fe,O,) 18 52 3 51 H B
BTV T EOK Bl i G R R Y — A AR
(Murray, 1994; Sugitani ez al., 1996). & Jit & Ff /i
1) ALO;/ (ALO;+Fe,O)E 1 0.53~0.95 Z [i] , -
0.83, K Tt 7 4 Hb ik 7 2 (0.4~0.7) L o o ik T
Fr(<0.4) , 78 KBl 31 2 5 A 1 ALO,/ (ALO,+
Fe,0:) {8 15 F M (0.5~0.9; Murray, 1994 ) . #5857 IX
fit ot A A A F S /A Fe,0,/TiO,— ALO,/
(ALO;+Fe,0,) ( Bl 6a) Al Fe,0,/(100—Si0,) —
ALO,/(100—Si0,) (Kl 6b) Kl figt H , # s 7% A K
i 141 % DX B 3 (BR 1 A48 AL T B DT AR 5 K il
NG E B X)), S RE BT A B BT KRG 3 2 0 14 i
W

IR JC R Y A Ho B AT A5 2L 1y 21 R Ak 2
FEAE, [R)E B AT A e 6 R 2 AR AL T Y/
Ho {H A X R 0E , B 32 AL PR B8 Z A 45 1, PR e T
LR Il 57 F Ce S0 Z AN B 2205 B (B &5,
2016). HrpoF- 3 1 b 52 20 R PAAS ¥ 2 A 5 Rk
Bt A A0 L A Y/Ho B (26~28) (Taylor and

BT-AEfAAFH_EBHERESARERER L TR

Comparison of geochemical parameters of the rare earth elements between the Middle Triassic chert in the Changning-

e W SIREE(10°) Ce/Ce” Eu/Eu’ (La/Yb)y Sk oK 15

KPRV 5~132 0.19~0.61 0.67~1.63 0.48~1.97

AR K i A K PG AL 9~189 0.47~1.12 0.91~1.18 0.76~1.86 Murray et al., 1992
AR R G 35~160 0.98~1.17 0.78~0.88 1.27~1.56
KyEp 7.21~21.85 0.31~0.44 0.37~1.47 0.63~1.81

ESE A ReS K b 15.89~90.52 0.49~0.80 0.48~0.86 0.52~1.86 TOMREITER R, 1995
NI 8.46~63.32 0.72~0.98 0.57~0.84 0.59~2.27
WFFT X Rk R 34.20~237.62 0.92~1.11 0.68~1.02 0.52~1.96
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Fig.6 Fe,0,/TiO,—AlLO,/(Al,O,+Fe,0,) (a) and Fe,0,/(100— SiO,) — AL,0./(100— SiO,) (b) diagrams of the radiolarian
cherts from Middle Triassic in the Changning-Menglian suture zone
i Murray (1994)

1

0 0.2 0.8

MclLennan, 1985; Kamber ez al., 2005) , 1 BLAL 7]
JKHIY /Ho {H 5 PAAS H Iz ol W =5, i 1% T 15 %
W 7K 19 F #9 {8 (55) (Nozaki ez al., 1997; Lawrence
et al., 2006). H A Sasayama M [X H — i — & i i
2 PR R A Y Ce/Ce (0 0.730.25,Y/
Ho {8 & 36.80+4.58; % fit 74 At & 53 2 F IR 44 1 7
6 E RE AT 19 Y /Ho {H A 31.05~40.96 (4 5 4%
2016). A SC 4t ¥ T2 BE BT A B A R Y /Ho fH R
24.90~27.74, 5 ¥ b W52 41 B f PAAS B9 Y /Ho
AR, 2K T H A Sasayama i [X 1 — i — S it
B BB 20 VA A BT S R BR8P S A 3 A A BT
Ce/Ce B P FH 2 K SO ik I A 09 0 5 38 5% i
A B3 RE BT Y Ce/Ce'fH N 0.30+£0.13, K 7k
fH 4 0.60+0.13, 1 K Fifi 31 2 & 1.09+0.25(Murray
et al., 1990, 1991, 1992; Murray, 1994 ). 7 SCHE i
HFEM Y Ce/Ce 2 0.92~1.11, 5 H A ¥ 5% K Kl
G R A T A5 R — B KBl Gk TS 1 Lay/
CenfHH 0.5~1.5, K¥ER MM 1.0~2.5, FEHHE KT
3.5 (R A= 45, 2007) 3 A SCAE it 5 1Y Lay/Cex A
0.97~1.14, 5 Kplih G B RE i 24— 3K

Zi LRk, v =S S HURk B s BT B R
i i1 % B 52 BT HLAT A L ER L 22 R AE (AR 37 3 il
b5 5, I AT BT I
43 MEEX

T8 7 — o 3% 45 Al N RGE R B 4
RV AR Tl 2 Sl = I B - T W A YA R
WHBE S (Liu et al., 1991; 1 P33k F1 X A B

1993; 7 /& Fv 55, 19965 5k #k 05 5%, 2001) , Bl X} 1%
A T A TN T Ak B B R R R S AR
S5 M T ) U Z RN T M XA RS A5 (1993) TA Ry 4
BT AR T AR AME LR A O T A A 3 PR AR
R KPR I N I LAY 4 B S U A T AR ORI B K 3R
(1995) 3 & fif Jot 7 b sk B o0 3R R IR 45 6 X B AL
AR = Bt AR B B A K R AR SR T, HE
LR N — ol i (1) Vi YL B B, L OE 1R 8% R U AT
e T =&ty &I A (1996) N Ry v = &l 4
30T S T DS S AT AR Ak Ak, LA AL o AR R
F 5% 4% 2 Ml T RR Bk = Bl U RR 43, OB T A
TRV ST K B O Y I L 4N TR A b, R AR A
VAL ELA A Y B R T R A P G R 5 SR T
SEAREE (1992) 48 HE 4t 355 7 20 05T B RE I A B AR
T 5 hill 48 AR OC A9 A Bl 2 . PRI G Tk e 4 B Ak
TR 3 Hb 1) M AP A7 7 L

X 38 i 57 7 Ak 2 B OUTT. — S 7 R R AR S A A
W R e R AR IS 73 il Ol 238~235 Ma il 242~
231 Ma(Fan et al., 2015; Wang et al., 2020) ; I &
1 1% 25 ik S Al 45 A 1 2 1R O 220~233 Ma(Peng
et al., 2013; EMi%,2014) ;6 =St =2 W H A
A TS R TR 2 b XA K LR
iR P = F B T i KX AT
J& Al T RO B B (3 B 4F , 2009; Peng er al.,
2013) , ANAETE I FR BRI R 4t T AL LB B
[] 25 T il 43 325 11195 2l AR T RERE T R T RR S AL
%) T AH 2 ML, O — 22 5% A VE A DO AR O A B ) 1A 2
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TUAR A 5% S 57 AE R SE Y 15 07 B A1 ) A L ik 2
e X T2 A A RN ) A R Y AT T A
PR . B 50 XA VT 20 53 A T 0 R B A e 1 AR O
L S R 4 2 VU 9 29 15 km, MHE B2 07 B OR L 1
T LT A3 A0, T R b ) 5 e A A TR S Al A I
IR T 3 LA 5 5 Fir i 22 0] 5 30 b Al v i AR I
DU, 000 iy £ ) 3 300 R Sy R 1) 3 o SO W IR, LA
il 15 ol B 5 R A 25 SR A S AR TR B R Bk B
TR B 2 4 b 1) 4 3 REAE (2R VLI A5, 2009 ) . i il 725 1
DURLY UKL JE S 5 A 2 R AR & & A e (R
Wick A s hnm s ) A S OF Bk A 1 el iy
P8 ) A SO = I b 2O RE A VTR D K
AR = NI a1 o LRV A7 . K Ay
] 20 A 5% A A OB, I Al i b 3

gE LR AR I = S R AR R A
T A I B, L VT 2 R B I BT R R 3 &
IR, 45 4 b il U5 6 S AR 8 A5 R R W) R
fiE, PR T R 4R 30T R A AL A FR 5 I 5 X
KT S A, A 2 R B g 2P s X
Mo =Bt = A B R A VIR G S N2 2
) (1 ff R 6 O F 2 I I = & IR BF 5 X B
AR A RS E B B TH B B
5 45

(1) B 7° — o 3% 45 A v 3 1A 25 b IX i L
8 7 7 2 5 A b K A D A e KT R RS
23741 Ma, H A7 (09 1 JZ AT XF L T4 il 4

(2) 45 T 2L i S5 SRk T 2 Ry I A 0 i P
Ji, R MR BB AN H R Ce fi
S %, Ce/Ce' fH 4 0.92~1.11, Y/Ho { } 24.90~
27.74. F 5 70 R MR 0 R M ER b2 R AE 2 2 B L
e T KB 2k, I AR P 6k s U/ Th{E /M T
0.75,V/(VAHNDE K H 73 KT 0.83, S B iZ fif: b1 5
o LA BE DL & 0 T JR) B0 B3 4 5 45 6 A T 4
JE S o (5 R KA AR H 4 s 4 I i 521X
KO B K R T K 1 IR A R T REAE Y
-3

(AR A RS IL ¥R h =& 8
T Al M A X AL T R R AR B B S A A
R HR T T R RS B A Y AR L R A
A 3 00 54 R AR 4 4 R L Ry e Ay A DU A ]
I K LIRS T A DCBR AR A ORI SR =S 1L R
A A T b 2 R AR AR R R I A A A

B2 WA E W (http:// www.earth—science.net).
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