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Fig. 1 Schematic diagram of the west section of Bangonghu—Nujiang suture zone (modified after Pan Guitang et al. , 2013&)
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LSSL—Longmucuo—Shuanghu suture zone; BNSZ—Bangonghu—Nujiang suture zone; NQ—North Qiangtang block ;
SQ—South Qiangtang block ; LS—Lhasa block
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Fig. 2 Geological map of Wuma area in the western part of Bangonghu—Nujiang suture zone(a, according to Sichuan
Geological Survey Institute® , 2006#; b, according to Zhang Zhiping et al. , 2019&)
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C,y—Yongzhu Formation; C,/—Laga Formation; P,x—Xiala Formation; JM—Mugagangri Group; J,¢—Quse Formation; J,d—Duoren Formation ;
J,r—Risong Formation; J,K,t—Tukari Formation; J;K,s—Shamuluo Formation; K,¢—Qushenla Formation; K,c—Cuoguocuo Member; K,d—
Duoni Formation; K,I—Langshan Formation; K,j—Jingzhushan Formation; E—Paleocene; N—Neogene; Q—Quatemary; E,yd7—Granodiorite
porphyry ; K, Bo—Medium grained quartz diorite ; [——Bangonghu—Nujiang stratigraphic zone ; II—Gangdise—Tengchong stratigraphic area; Both a and

b represent the same region
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Table 1 Stratigraphic division of the west of Bangonghu-Nujiang suture zone
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Fig. 3 Section A, B, C of Wuma Township, Gaize County, Tibet
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Fig. 4 Mesozoic sporopollen fossils from section A, B and C in Wuma Township, Gaize County, Tibet
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The specimens are deposited in the Institute of Geology, Chinese Academy of Geological Sciences ( CAGS). The format of fossil description is:
picture number, genus and species, sample number, occurrence section (horizon): 1, Cyathidites sp. , 080908—-13, A(3); 2, Neoraistrickia
taylorii Playford et Dettmann, 08090813, A(3); 3, Aratrisporites sp. , 08090813, A(3); 4, Aratrisporites sp. , 080908-13, A(3); 5,
Plicatipollenites sp. , 080908-13, A(3); 6, Classopllis cf. annulatus ( Verbitzka) Li. , 080908-13, A(3); 7, Cycadopites sp. , 080908-13, A
(3),; 8, Alisporites sp. , 080908-13, A(3); 9, Abietineaepollenites sp. , 080908-13, A(3); 10, Cyclogranisporites sp. , 080903-8, B(19) ;
11, Neoraistrickia sp. , 080903-8, B(19); 12, Leavigatosporites sp. , 080903-9, B(19),; 13, Aratrisporites sp. , 080903-9, B(19); 14,
Granulatisporites sp. , 08090318, C(7); 15, Dictyophyllidites sp. , 080903-18, C(7); 16, Gleicheniidites sp. , 08090813, C(1); 17,
Granulatisporites cf. arenaster Phillips et Felix. , 080908—-13, C(1); 18, Apiculatisporis sp. , 08090813, C(1); 19, Anaplanisporites sp. ,
080908-13, C(1),; 20, Anaplanisporites sp. , 08090813, C(1) ; 21, Foveosporites sp. , 080903—18, C(7) ; 22, Kraeuselisporites sp. , 080908
—-13, C(1); 23, Asseretospora sp. , 080908—13, C(1) ; 24, Aratrisporites paenulatus Playfor et Detmann, 080908-13, C(1) ; 25, Classopllis cf.
annulatus ( Verbitzka) Li, 080903-18, C(7) ; 26, Chasmatosporites sp. , 080903-18, C(7) ; 27, Deltoidospora cf. perpusilla ( Bolch. ) Pocock,
0809095, A(4); 28, Foveosporites sp. , 080909-3, A(4); 29, Anaplanisporites sp. , 080909-3, A(4); 30, Aratrisporites scobratus Klaus,
080909-6, A(4); 31, Classopllis cf. annulatus (Verbitzka) Li, 080909-6, A(4)
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Fig. 5 Mesozoic Coral fossils from section B to the East of Cuoguocuo Lake and the geologic observation spot D

to the west of Cuoguocuo Lake, Wuma Township, Tibet
FRARAE T o [l B Bt st BT S0 T, Ak A Bl =X B h 5 A A SR R 24 3R R a5, 7t BT (2 42) 5 FEBI R 10 mm; (a)

(), (1) AHBIHE, (b)—(£), (h), (j)—(1) ABLITE

The corals are kept in the Institute of Geology, CAGS. The format of fossil description is: picture number, genus and species, sample number,

occurrence section (horizon). The scale bar is 10 mm. (a),(g), (i)are longitudinal sections, (b)—(f),(h),(j)—(1)are transverse sections;
(a) Thecosmilia sp. , 080903-7, B(16); (b) Thecosmilia sp. , 080903-6, B(15); (c) Thecosmilia sp. , 0809037, B(16); (d) Thecosmilia
sp. , 080903-7, B(16); (e) Dermosmilia of. laxa Etallon, 080903-6, B(15); (f) Thecosmilia sp. , 080903-6, B(15); (g) Thecosmilia
sp. , 080903-7, B(16); (h) Dermosmilia cf. laxa Etallon, 080903-6, B(15); (i) Dermosmilia cf. laxa Etallon, 080903-6, B(15); (j)
Dermosmilia cf. laxa Etallon, 080903-6, B(15); (h) Stylosmilia cf. chauuti Alloiteau, 080901-13, D; (1) Thamnasteria cf. mettensis Milne—

Edwards et Haime, 080901-13, D
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T Aratrisporites cf. flrxibilis Playford et Dettmann,
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Hks JE A, b Aratrisporites TEFR [ 280 X ke 81
TR =St LD E AR (37384, 1990) .
INTERRH 7 B S e R A g R AR P =
T JZA A B (B AR =B b2 p X m 7R AL
i E SRR 2R THIEE, R0 A
PrHE A0 AR AR L AR W 2H 0t IR T ARy 2 5 rhoR o
5 E (AL, 19805 HINZ 4 19905 RZHAF
2000) , %@ ECH =& E A S (HAE R
S X PR 2 20 2 P R B, A S T K
TR N TE V5 40 (KB, 1990) . Classopollis |~
Zor A T RS b A 2 N =B B
Beal RS T SRR AT 24 0 T (SR EEF, 1990
ARHEE,1990) o 7R A3 A T HCE 37 P 4R ) IE RS
T IRV Y DY A A 22k A X
BRARZ T4 2= (PR ERARAE,1980) o

HITH A R R I AR A, B
AU\ =Bl — FAE LRI 20, R WTHH A =
A AR, ARYEET AP ULEE, FITE A YRR 5 )R
BERTF 150 m, MRUZ N EARD Gk R HA 255
w1 R DL IR R R, 2B SR
FAITET A TR S A J2 32 F8 RS i LAY ) 37 IS
— MBI TR Z e,
2.2 FEBHEXSREGEYFIESR

HH B A5 1-20 JZJFORIEA E A7 5 GE 71
HIRMA WA FEAE F B b & B AR AR A6 R Ak
A1, FE 080903 — 10 H, UL Punctatisporites sp. ,
Cyclogranisporites sp. 5 Cycadopites 1€ ¥y, ¥ i
080903 - 9 f, WL ffL #
Cyclogranisporites  sp. ,

Gleicheniidites  sp. ,
Leavigatosporites  sp. ,
Aratrisporites sp. , Classopollis sp. . FF i 080903 — 8
h LK A5 Sphagnumsporites sp. , Cyclogranisporites
sp. , Neoraistrickia sp. , Cycadopites sp. , T H1E4
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15,16 JZ & & 38 W 31 1k A, 080903 - 6 & I
Thecosmilia sp. , Stylina sp. , Epistreptophyllum sp. ,
Dermosmilia cf. laxa Etallon, Thamnasteria metiensis
Milne-Edwards et Haime, Thamnasteria sp. , 080903
-7 & A Aratrisporites sp. , Cyclogranisporites
sp. , Neoraistrickia sp. , Leavigatosporites sp. , H 3]
A Thecosmilia . Thamnasteria 25 35 H PUAE B4R 2
A A — R SBR LA 0] ( R LA, 2014 ), 7E P
SON B 2 3t A P IL I B N A B B
T £ % B 2R B0 A R B (42 A AR, 2011
PMESE,2018a) , IIHAIL A7 25 ) 1 L ALy B Sy ik —
AR DL 87 I RO Ok 2

AR BUE S0 R AL A ) IR DL, T B A ES 1~
20 JEARREIAA LA seGehi L2 i f 0K L 5 i
WREHE R A 12 B AT X LG, AR BB OIS
ZER(FR ) WEFE XM IR 2 R I e AR A e A )2
BRGNP EAEAUR RS TR
HAHZ T H—E A A B BRI EL A )=
(4 S 20115 PMESF,2017,2018a,2018b) , Hrf
B T2 TP R 2 T B S I AL A, i B
5 1~20 J2 A VR IE B 08 8 8 I I, I
T JZ= TS A ARSI IR A7, 755 B I B AN )
H BRI A TERE P IR R 2 B 1T R B
A BESTE I EA A Z By SR A
ZEGN RN 21 B R B IRCE R BTN
R H4,
2.3 HE CHEINSREGEYFIESE

HIHC AL FORWIA A B R GERIE A (H
AWM BT kA A R 080903 -24
W, Verrucossporites sp. , Classopollis cf. annulatus, ¥
ah 080903 - 21 W ff1 ¥ Dictyophyllidites sp. ,
Ciootiumspora sp. , Ff filr 080903 — 18 UL ff1 ¥ A
Deltoidospora sp. , Granulatisporites sp. ,
Dictyophyllidites sp. , Foveosporites sp. , Acanthotriletes

sp. , Asseretospra sp., Classopollis cf. annulatus,

Chasmatosporites sp. . FEiifi 080903 — 14, {3 U 9 #i 4E
#3 Classopollis sp. 5 Cycadopites sp. . XL LA
Fa7n b JZ A AR AR, B A RE RV AR I A
AYRBIFFER T C LA R 1Y J ) Sy v — 8 58 hgH
AT T LR AT N H AW, JF HAE D sidb R4
BT Mg R I W Ak A Stylosmilia of.  chauuti
Alloiteau, Thamnasteria cf. mettensis Milne — Edwards
et Haime, [Fl It iZ A0 F gl A& VT R BAR Y Gtk
HEH, miamm ¢ fxER I T b AREs 1 a i

WEE ARG RS Gt R HAZ T, #H C
AR I 2 = R BB TT N B I AN 4

3 MR e

(1) AR ST 4 7R FoATT 2% BE—A8H5 7Y B 17 b
JERZONRBA TR, M2 A Y s 45 R T
AR — H M S IR A A i 2R A0, T
J1A8 15T 94 £ B (2005 ) WAk BE—RH7 P9 BO AR e
HEFUIRA Y Bb YR e S iR s AR
BRI 4, k2 — H 2R i TR 4 i 2
P REZ — A LA RGEHREA b S5 T
I AR A PR A AR 5 H 5 28 5T B iy S 8
IS (] 2a) , SR, A — H SRR IR A2 A
AR AR 24 A B Al A 2 AR 4R B Ry e A AR
HZ BT A A RS, h S ST b A A
RUERAh DARE Gk R H 4L (485 EAE, 2011 T il
45 2015 ;78 H #4745, 2015 XIBEE45,2020) . kA&
FAE(2019) % A G P EAEIT N T HESG £
JEA , AR A B 52 45 Al S R BT, P
HATHRLAMBAIETT G, S —H GRS
AR IR IA N I 2 TR 244

HiJZE i AR S AR R e BIE— A 7 B2 TR
B AMT B, bR T — H M S IR A
AN FAETE RV R HL 2R 22 M A, 42— H %
Fa RS TR A2 P b 2R AAE TS (8] 2b)
B — 25 ik DT 2 e A T 0 %) b J 2 AN PR A oty
AR AR Z R E K2R X R A R fE—%
A7 T 2R 3 1% 0 ) AR RS I IR A R Y
Ko Hid—H MG IR IS W2 R 22 R —%
=i R B A TR AR R FRATT - 7 b o S PR S e S22 1
PE A TE 0y 3 1 DX 300 o8 114 o7 5 R H o 2 b A R RAIE
AIRETR BB R, SR e pE Y 2, < BE—
T VG B A7 AE AR A 2R e A b A Y
BTG W REIT A& — DR B B & W5,
ME— A TR A EWIAR, SR B (EASA
55 Bt B T ARSI A s S A 2 AR AR
1), MARSCIZE B ] LLE Y, R 7EAH G H X T
JE AT AE Y S A BT TG 2 K
JZ B , ISR 1R i A 2 Ry #R DO AR AR
M2 AN AR A2 A ST B

(2) ARRBFFH R T W32 5 X 1 R % 40
R E A AR H A, KURETHZ A X Bk
B GE A W Z AR E D RS A GRHERE L H A
H AP A B EA AR H 4% Z AR
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(1), Hrp B R A A2 Aok A FARK
WFFE R3S 431X, DY )1 48 Hb I I8 25 Be (2005 ) 76 1
25 J7 Y E i v R 3 N B R AR XN R A 2
KR D Gi 2~ LARD Gt HAnA , 5KaEF5%
(2019) 7€ AR 2 48 H As 4 v e B S 5T 28
Neithea nipponica Hayami ftA7 , 3 HARA5 K LA B A
U-Pb [AIA RAERE 121, 62, 0 Ma, W% M1 )2 & B
JHEANTHESRZICA ., HIgEIT A ZedlZ
J& , P b2 43 X AR B G5 M 2 5T T LU S AR
SR T AR AL,

P X IR BA (1987 ) @ 75485 L 485 P M 28 <7 rprfR 2
Sk . EARFESE (1997 ) HEAT VU JECHD 2 G B T
VEACRE R LA K 5%, Jo o i 1 2 O e AR
FEWOREA Y (4R 45,2000 ; F JEUJBL4E2000) , 4
R T EA K AT S b I b i IKE ShERUS,
JEIK 660 m, H [ KA AEWIREIE KA S itk K
5% B 150~ 1000 m, F A GE BRI W 256
S5 T RS, B85 e F N B 5 e fi (B B
BEA%E,2001a,b) . PO 45 HiLT R £ Be (2005 ) K55 2R
e RN /S n )= = NG S-S VA4 W AT i 0
JE BRI A R G R 4 (A S I35 1 )
TEE A A b X b 2 B A R TACUE , PR LT
TARELETAE,

WA VH B AR C BT, B H TR 2
AT (8 1A % Ge hr S 2H 1) 3 2 PR AR 2 B T AR
AIFLR LA, 7 T B P ZH ) K e 2 ik 2 R
T HROR S I B A A 7RI C e R Sy v
BY TR KA (FE 2a PR D 54D ) hoRES] T
WOk R IE T A . AR H AT AR 2 S 2 )
Oy (4 HESE 2011 d5 A, 2017,2018 ; A
45 ,2017,2018a,b) , 25 3 S50 48 R A BN O 14 [ 0] oy
ARG R MR BT R E RS SRR R
H M B FHABIT N LR SR HAH,
FIRMETTH R T WL 5 ) RS G LR
AN AR B AR,

4 ZEIRHIEIL

(1) AR IR A A1 IR 1 A Ak AT DX ol )2
XFEEBIFSE , AR SO ) K 5155 (2019 ) K 0 3 Hu X BE
N2 I b AT RGBT 0
WG R HRTE I, AR A b A RS S 2
AT o RO HZ BB T EARS GEB% I AN
A P ZBG TR RPCA R TT N EARE St
R HA, HEBEITR, P32 0 KR BRS¢

PAB I BN B A H 20 o0 AU, 5 AL r BE
N IRV Z 73 IX B EARE L= I EAS B 4 At
R HAR LIRS,

(2) Bk — H R I TR A% 50l (41 B2 A
HHUBHETT kR HAMZ e d)n , Peas—H %
MR A PR AR A UHLR DL A g e
AIRZTE P AEAHZ TP BB ARE— 2 (i Dby 2
AL PN AN PR BN £ ¢ A )2 5Ok 2 2 M= 0 e
JRHEC R . A — HEM S IR A AR — 2
A0 W 22 D BE— R 7 A DX e ) Ml e 2 R
T o

(3) VO R PE—70 P4 Be ity A QR 2 e B
A AR AR TAR . AR SCRABE A W — ST 48 5 ly
P Bk — H M i R 2 A i 9 B, UESEAE TR e
T R AR A ST, I E A [ B 2= B T AR AR A
PRI A i T R H 2, il Ak
Py 9t 5 T ML= AU 24 M A XA s A TRl
SR B E AT IA S BE—TR A P B g Ak
TR AT N 2 2 RN 2540 52 2% (H B Z—H
FERIG IR el ) BRI SE R, BT R i
M5 R SR R A R AR A R TR A P AR
)2, BRI T BR8P By &, R %
g Xk Fr iR ) A AR B A S,
A ACE B AR 30 A 1T RE (8 BIE—7ely 7 i ot ] 1Y
P HE A AT B S R M B BE— 2% T
M TR BOTR A e 2 R 3 196 2l i B RO i b e

B A SCAU AL A e e SR B o A
FERT AR MG 5T 53 2 5 , AL A by o R B
BB A I T B B ARBTG5 , HR &
FARI T FE SRR 7 — I R R Y R
i

b5

© U)1|48 HTRA . 2006. 1 25 T30 F0 0 b B A 4R 4
@ X HBA. 1987. 1: 100 J7 H 1 DX S b o e 2 42 455 .
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Tectonic — Lithofacies Paleogeographic Map and Instructions of the

Mesozoic fossils were found in the original “Late Paleozoic” Mélange blocks
at Wuma area in western part of the Bangonghu—-Nujiang suture zone

ZHANG Shaowen ", JI Zhansheng ", WU Guichun >, LI Yongxi'*’
1) Chinese Academy of Geological Sciences, Beijing, 100037

2) Institute of Geology ,Chinese Academy of Geological Sciences, Beijing, 100037
3) China University of Geosciences( Beijing) , Beijing, 100083

Objectives: Bangonghu—Nujiang suture zone is one of the most important tectonic units in the north of the
Qinghai—Tibet Plateau. It was previously considered to be a common phenomenon that the Paleozoic strata were
mixed up in the Mescozoic strata as exotic blocks in the west part of the Bangonghu—Nujiang suture zone. This
paper aims to introduce the results of biostratigraphic study on the so—called Paleozoic exotic blocks at Wuma in the
Tieza—Riyong Mélange Belt where is thought to develop typical phenomenon of strata—mixing in the west part of
Bangonghu—Nujiang suture zone and illustrate that it is necessary to strenghthen biostratigraphic research on the
exotic blocks in the mélange belt.

Methods: In the case of the Tieza—Riyong Mélange Belt, it was thought that the extraneous rocks, the Upper
Carboniferous Laga Formation and the Middle Permian Xiala Formation, were mixed up in the Jurassic Mugagangri
Group, however, the Xiala Formation was revised to be upper Jurassic Tukari Formation based on the study on the
age of corals. Thereafter, it is critical to determine the age of the Laga Formation true or not because it involves that
if there are Paleozoic exotic blocks or not in the study area. In this study, sporopollen is utilized to check the age
of the clastic rocks Laga Formation and coral is used to determine the age of the carbonate rocks Xiala Formation
nearby the observed Laga Formation.

Results: First, fourteen species and unidentified species of Mesozoic sporopollen fossils have been found from
9 samples in the strata that were formerly classified as Upper Carboniferous Laga Formation in section A in the Tieza
- Riyong Mélange Belt. The sporopollen are Abietineaepollenites sp. , Alisporites sp. , Anaplanisporites sp. ,
Apiculatisporis sp. , Aratrisporites paenulatus Playfor et Detmann, Aratrisporites sp. , Asseretospora sp. , Classopllis
cf. annulatus (Verbitzka) Li, Cyathidites sp. , Gleicheniidites sp. , Granulatisporites cf. arenaster Phillips et Felix,
Kraeuselisporites sp. , Neoraistrickia tayloxii Playford et Dettmann, Plicatipollenites sp. The discovery of these
fossils provides paleontological evidence for the revision of the Laga Formation to the Lower Cretaceous Duoni
Formation. After this revision, there is no longer the phenomenon of the Laga Formation mixed with Mesozoic strata
in the study area.

Secondly, in Wuma Substratigraphic Zone of the Gangdise—Tengchong Stratigraphic Zone which is to the south
of the Tieza—Riyong Mélange Belt, four undetermined species of Mesozoic sporopollen fossils, i. e. Arairisporites
sp. , Cyclogranisporites sp. , Leavigatosporites sp. , Neoraistrickia sp. were also found in the Laga Formation in
section B and 6 species and unidentified species of Mesozoic sporopollen fossils, i. e. Chasmatosporites sp. ,
Ciootiumspora sp. , Classopllis cf. annulatus ( Verbitzka ) Li , Dictyophyllidites sp., Foveosporites sp. ,
Granulatisporites sp. were also found in the Laga Formation in section C in this study. Beyond the discovery of the
sporopollen fossils, six species and undetermined species of Late Jurassic coral fossils, i. e. Dermosmilia cf. laxa
Etallon, Epistreptophyllum sp. , Stylina sp. , Thamnasteria mettensis Milne—Edwards et Haime , Thamnasteria sp. ,
Thecosmilia sp. , were found in the limestone interlayer in the Laga Formation in section B. And late Jurassic Coral

fossils, Stylosmilia cf. chauuti Alloiteau and Thamnasteria cf. mettensis Milne—Edwards et Haimeare, were found
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in the so—called Middle Permian Xiala Formation which is located to the south of section C. According to the above
fossils and regional stratigraphic correlation, the so—called Laga Formation and Xiala Formation are respectively
revised to be Upper Jurassic Sabozhibule Formation and Tukari Formation.

Conclusions; First, the Laga Formation is reasonable to be revised to the Lower Cretaceous Duoni Formation
for the discovery of Mesozoic sporopollen fossils in the Tieza—Riyong Mélange Belt. After the revision of the age of
the Laga Formation, there is no longer the phenomenon of the Laga Formation mixed with Mesozoic strata in the
Tieza—Riyong Mélange Belt. It is necessary to pay more attention on the paleontological research of the unchecked
so—called Paleozoic exotic blocks in the mélange belt in the western part of Bangonghu —Nujiang suture zone.
Secondly, it reveals that the upper Jurassic is Sabozhibule Formation and Tukari Formation in Wuma
Substratigraphic Zone of the Gangdise—Tengchong Stratigraphic Zone by the age revisions of the Laga Formation and
Xiala Formation in section B and section C.

Keywords: Tibet; Bangonghu — Nujiang suture zone; Sabozhibule Formation; Tukari Formation; coral;
sporopollen
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