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Fig. 1 Schematic diagrams illustrating common ophiolite obduction mechanism ( modified from Wakabayashi and Dilek, 2003 ; Ma et

al., 2011)
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Fig. 2 Digital elevation model of the Tibetan Plateau( A) and geological map of the Dongqiao area (B)

(modified from the 1:250,000 scale geological maps of the Zigetangco, Bangoin, and Amdo counties

(D@@; black dashed lines outline

a possible micro-continent called “Dongka Co”? after Zeng et al., 2016;Li et al., 2019 ; compilation of ophiolite ages can be found in

Ma et al., 2020a)
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Fig. 4 Cross section through the Donggiao Formation to the south of the Zigetangco in the Bangongco-Nujiang suture zone
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A. field photo of Zigetangco section in this study; B. photomicrograph under cross polarized light shows the peridotite was partially

serpentinized, with the sample location in Figure 4A; C. measured section by Sino — French joint research( Girardeau et al. , 1984)
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Fig. 7 Photomicrographs of rocks in the Donggiao Formation

T X EIR A B 20 H MRS, A
I IE AR ATURR R A, FRATHE DR e 2 5 KA 1Y
7P AR T A BE S AR TR R, AT i AR
MYRARL, I RO b S MR A T B R
HYHEERR AT, $R 78 BE TR I B BR BT, Bl S o 1 s |
B IR T LA e ¢ 8 45 0k A RS 3 i 1 #4003
AR AR IR ) S5UHE ( Girardeau et al., 1984)
AR I 28 [ AR ) e A8 B 2 S TE 25k i ) T
AL 3k A7, 4 7 DA R ) b o 30 35 38 G s A oy
PR,

FATIBE S [ N ANl A 2 N AR I LAY
TIWI S AT AL B A A W R e TR AR
50 E S BOK 224 BE BouDagher-Fadel -9 5,
2N I ) T A L B AL Pseudocyclammina sp.
1 Everticyclammina  virguliana, 1§ &~ B A8 K
Oxfordian—Kimmeridgian ( BouDagher-Fadel, 2018 ),
ZEHE GBS T E 0] b 1 2R 7 AR ) T AL 0 ) A A2

HRA b iy A AL IR R 2R TE 2 [ AR fE s i AU
Oxfordian—Kimmeridgian ( BouDagher-Fadel , 2018) ,

41, BouDagher-Fadel 1 -1 i 78 2 5 20 v & 30
TE5% L5 Cayeuxiapiae Salpingaporella annulata |
Thaumatoporella sp. F Trinocladus perplexus , 2 W F
& # 4. ( BouDagher-Fadel, 2018 ), # 4
BouDagher-Fadel {81 F1 i [ #} 27 B 1 50 b 51 ity 24E
YW i B TLAERE 58 03 I 26, AR 19 2 b i) i 3
$& Cladocoropsis mirabilis Felix , Thecosmilia shunghu
ensis Liao Fll Dermosmilia laxata (Etallon) , 48 7~ Bf X
A Oxfordian—Kimmeridgian ( & 75 Y A1 7F B 9,
1983 ; B TLARAE 2012) . ABFFEHRAE TR A A 5C
FLZH I, Ja Fh 2R 2 2 v B AR TR 48 7R 1
G LR A

HEN B A LA AL Kwnubia sp. (or
off. Kurnubia) Pseudocyclammina sp. 1 Nautiloculina
sp. , T8 /8 B AR B —5F [ A 19 4 ) ( Girardeau et



170 U0 5 R R o (2)

al., 1984) . SR, X S6A7 L LA 4F 8 it A 15 7
ME, B ¢, Kurnubia sp. R AF7E T Bajocian £ .
Tithonian ( BouDagher-Fadel , 2018) . /K , AR 574
WO ofE M oM R OE N
Pseudocyclammina sphaeroidalis , 3§ 7~ Kimmeridgian
W, &, Nautiloculina J& Fh 5 FE W £ & it
Bajocian F|H ¥ Aptian, (HH S5 HERT 22/
FAFFE R R P 40 1 4F % ( BouDagher-Fadel, 2018)
L5 ETR 25 R AT 6 78 7R 7 ARG TR AR A 1 K
% Oxfordian—Kimmeridgian ,
3 Wi

ARIGHF B S b S Aok A g s n i o
FEH LI R AR (B 7D, E) A b AR
%, IF7E BB K B b A b W S0 s, AT
XTARIG K A @Y 25 4T T Gazzi-Dickinson 11 87k
WG, a5 RV IX Sl A R 2 A B e fs
ERSE Ve L LN { iU PSR N A R N D)
F—@ W S R aa Tl AR 8 s
PRI (1 TF-1) , X SERE 8 FREJE O A A1 2L 77, 467
AU S 7, 728 A AR A 25 AR g 4 fit T
T ) oA

G TERR A MR X, A BiF 5 UK AR oA 5 1
RIS B T 50 wm JE B THE A DL TR
BT . AR AR AT Y Hb Bk A R0 W] LA
ARIGUL 3 (FRD AR i 3 60 JURE TS 42 fh A o P 2
(EI8), H—H(n=41)HAMMEA Cr#(Cr/(Cr
+Al)), 859 ~39, L KAXHIEAY TiO, (0.33% ~
0.01% ), 541/ Ce#Fl TiO, % fAH 73 510 77%
~61% F10.14% ~0% , £ TiO, 1 Cr, 0, XA K] I
(Dick and Bullen, 1984 ; Kamenetsky et al., 2001) ,
ARIGLR B AR A A 73 0l V& ZE I HT RIS 5 N SSZ Ml
DX, 5 7R X e A AT RETE LT SSZ 1Y A I
Ipgge b (8 8) o FiAh, R JE AR b A0 v LAF
RS TR R A X e, S — AR
(AR A MR A e R AT ) B A
ATARARL, T 5F —ZH AR D7 MR 5 5 Al Cs 2R
AT AL (T 8 XB T, 1988 Liu et al., 2016)
X BEEYE FE — IR SR G g ek S AR I R T
YR,

N T PR GE U TS ) BOR IR, AT T 2R 1
H 4 PFRY ARG T REE A5 A1 U-Pb 24 133 T
438 M1 U-Pb 4Rk . B A1) CL TR s K28

Pseudocyclammina  sp.

10F

A B AR m R
O HEdhE (X5 T7 1, 1988)
A SRR A AL

(X738, 1988; Liu et al., 2016)
O RN (X831, 1988)

TiO2

MORB
T &

0.01E

A\

50 60

B8  ARITAH#EIEIRG A T TiO, Fl AL O, F 4 K
(REY\ALBR 2 BT & A 4 & &, 35 Kamenetsky et al., 2001.
MORB — 7 H#H Z R A& ;SSZ — Supra-subduction zone ; OIB —
RS LA LIP — RKAHE)

Fig. 8 TiO, versus Al,O; tectonic discrimination diagram of the
detrital spinels in the Donggiao Formation

('modified from Kamenetsky et al., 2001. MORB — mid-ocean
ridge basalt; SSZ — supra-subduction zone; OIB — ocean

island basalt; LIP — large igneous province)

B ISR — 0, thAT — S8 R R IR AR e
ghF  RIES A AR 2 B AR n R K R,
SR, BT 5 A AR I AN T 460 Ma, 5 4F 52 A i
JEEEA U-Ph AF I8 32 78 K F 45 15 41 W DT R4 (24
163 ~152 Ma) . 4 {00 a4 o A AL AF 141
B AL T (KDE) SR A4~ 25 B AG I, 43 5k
510 ~490 Ma F1 1300 ~ 1100 Ma, D Jz HAth 572 iy 4E
#1135 1300 ~ 510 Ma F12000 ~ 1500 Ma( &1 9)
KEHEEAA BAMT 10 9 U/Th B, 358 A5 A
(Rubatto, 2002) , 7340, FATHEXS 2 AL F AR LG -
P 7 1 DX 986 A8 oty A A S b A R AT T
JEESA U-Ph AEER IR, 3X 2 (R A FIAR IS 4
EH AL S A U-Pb 4F 88 3% | i — 3 AL 7 g%
PRE 22T L2 B A AR AL (L 9) it
— 30 B 5 0 T 4 4 L SRR R R AR AE
FRATA R AR 173 2 v ) B i W TR 1T 30 R 1 A Jo
UURUA AR Iy e g A8 R U AU T e Ry 7R 15 g
R IS 1) 74 O P B A e ke 8l R o i 2% R AR
JETUAUE 2 2 R R T I8 I8 LR B AN 2 2R I 4
FIDIRIX, X SR 2R 15 40 b O B0 2 2 F R AT
FHMERIZ) 1000 ~ 800 Ma )5 5 1 U-Pb 4F % 15 A
(& 9;Gehrels et al., 2011; Guynn et al., 2012) ;%



2021 4E(2)

DI RARPE W) - FRTT4E

BRI AR e 171

BB R R R 2 THUZ
n=1039

TR R

n=135
1 } a pead| PR Y s PO P P~
J BEBAR KM
n=596
z o Fr M——
3 50 \ TR
= n=426
N
s 0 . _——~i*\_;
n=551

IR R B2 T =
n=2245

T T
3000 3500 4000

i (Ma)

B9 ARIGHRSATRE f A1 U-Ph AR AR B 22
CREGHANTHAT S ARG F Ma et al. 2020b, HABEAR AR Ma et al., 2020b H5 | FHEER)
Fig. 9  Probability density plot (blue curve with light blue filled) , Kernel density estimation plot and histogram of detrital zircon U-Pb

ages for the Donggiao Formation, with comparison with potential source area

(Data of the Donggiao Formation and Jiang Co quartzose sandstones are from Ma et al., 2020b and other data are some with those cited

by Ma et al.,2020b)
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Fig. 10  Paleogeographic view of the depositional setting of the
Donggiao Formation( modified from Ma et al., 2020b)
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Constraining the obduction process of the Donggiao ophiolite in the

Bangongco-Nujiang suture zone by the sedimentary record

MA Anlin"?, HU Xiumian®

(1. Institute of Sedimentary Geology, Chengdu University of Technology, Chengdu 610059, Sichuan, China; 2.
School of Earth Sciences and Engineering, Nanjing University, Nanjing 210023, Jiangsu, China)

Abstract: The Bangongco-Nujiang suture zone separates the Qiangtang terrane to the north and the Lhasa terrane to
the south, representing the once-disappeared ocean—the Bangongco-Nujiang ocean. The ophiolite, which is
distributed intermittently from Ritu in the west to Dingqing in the east, is important for recording the evolution of
Bangongco-Nujiang Ocean. For a long time, little has been known on when and where the Bangongco-Nujiang
ophiolite formed and how it was obducted. The study of stratigraphy, sedimentology and provenance of terrestrial-
marine siliciclastic-cabonate deposits (the Donggiao Formation) above the Dongqiao ophiolite in this paper suggests
that the Dongqiao ophiolite was obducted onto a passive Lhasa-affinity continental margin before Oxfordian-
Kimmeridgian ( Late Jurassic). The process of Dongqiao ophiolite from crystallization to obduction is reconstructed ,
and the dynamic mechanism of Donggiao ophiolite obduction and its tectonic implications are discussed on the basis
of the ophiolite age and geochemical data.
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