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Depositional characteristics and model of the deep—water debris flow of the Mid—Late
Jurassic Lagongtang Formation in the Nagqu area, Tibet
LI Fengi', ZHENG Rongcai?, ZHANG Shizhen*, LI Jun', LIU Han®, QIN Yadong®
(1.Chengdu center of China Geological Survey, 610081; 2. State Key Laboratory of Oil and Gas Reservoir Geology and
Exploitation, Chengdu University of Technology, Chengdu 610059, China)

Abstract: [Objective] The researc h of deep—water debris flow deposition of the Mid-Late Jurassic Lagongtang Formation
on the northern margin of the Lhasa Block is important for the reconstruction on the Mesozoic tectonics—palaeogeography in
the southern Qinghai-Tibetan Plateau. [ Methods] This study conducted field investigations and microstructural analyses on
the debris flow deposition of the Lagongtang Formation in the Nagqu area, and discussed its controlling factors and transport
processes with previous regional geological data, and further established its depositional model. [Results] The results show
that the lower part of the debris flow deposition consists mainly of gravelly debris flow deposits, while its upper part is
characterized by sandy debris flow deposits alternating with muddy debris flow deposits, containing abundant slip collapse
and sliding bodies and have a typical double structure of soft deposition. The soft depositional deformation folds and
pudding structure indicate the southward flow of the debris flow. [ Conclusions ] This study indicates that the formation of the
Lagongtang Formation is controlled by the Bangonghu-Nujiang suture zone, and the "source-drain-sink" of different kinds of
debris flow deposition shows coupling relationships to a certain extent. The study also provides new information on the
reconstruction on the structure-paleogeography of the southern Qinghai-Tibetan Plateau in Mesozoic.

Key words: Debris flow; Slump deposits; Mid—Late Jurassic; Lagongtang Formation; Oil-gas exploration engineering;
Banggonghu—Nujiang suture zone; Tibet
Highlights: 1) The idea that the debris flow of the Mid-Late Jurassic Lagongtang Formation flowed southwards and its

sediments were derived from the Mugagangri Group is proposed. 2) A deep-water debris flow deposition model with a
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coupled "source-drain-sink™ relationship in the context of initial continental collision is established.
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Fig.1 The Geotectonic map of the Southern Qinghai—Tibet Plateau(a), the Geological Schematic Diagram of Nagqu

Region(b)(Fig.a revised from Wang et al., 2013; Fig.b from Nima et al.(2013) and Chen et al.(2015))

I1-Jinshajiang suture zone; I1-Northern Qiangtang block; 111-Longmucuo—Shuanghu suture zone; IV-Southern
Qiangtang—Zogong block; V;—Bangonghu—Nujiang ophiolitic m&ange belt; V,—Nierong microterrain; VI-Lhasa block;
VII-Yarlung Zangbo River suture zone; VVII1-Himalaya block
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Fig.2 The structural profile of the Lagongtang Fm.(a) and the section of the Erdaoban debris flow deposition(b)
T3J,M—Mugagangri Group; J3K;d—Duoni Formation
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Fig.3 Output characterisitics(a,b), plainlight images (c) and crossed nicols images (d)of gravel debris flow deposition

dol—dolomitic gravel; tf—tuffaceous gravel; Q—Quartz
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Fig.4 Output characterisitics(a,b), plainlight images (c) and crossed nicols images(d) of sandy debris flow deposition

gs—Gravelly quartz sandstone; ms—Muddy greywacke; Q—Quartz; tf-lithiclast; dol-Dolomitic gravel; ct—Muddy tearing
chips
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Fig.5 Output characterisitics(a,d), plainlight images (b) and crossed nicols images (c)of sandy debris flow deposition
Ms—Mudstone; ss—Sandstone; Q—quartz; tf—tufface cuttings; ct—Muddy tearing chips; bs—Pudding structure
VIR IE B35 0. T SR AR s BT U AR TR AR X B0, A A AE IR shifi () 6c, d); i, FUTARTE

NS OS2 AR, AR IV B R A K, i W SR A AR R B AT R AR SR AR A
i, [REENEEEGE, WEEANRATEAR: (Hl T s, ARG RUZE B IRA— 2

3.3 YRRFEERYIR
VRSB e — A R R A S BB AR A A K B (R 3 e R e
W), VORY) T BAREERL R L 4%, ik 72, KWIFEARATEEIR, 9 EARKIFE, DUEZEPURA S
SCHERRAT B T S ROV BRUTAR SR AR . BIFFEIN N, BRI R FH AR RETE B8 BTRE B I il ot
AKAEFH R AEBESSCHF A At /K T i EERE T IR B T 2 1 B B SCEE RO T e O S I R s %28 =
SN AT ZRHT R 1 T 2 98 1S 8 W08 R AR e A 8 TR, B I S oA 2 B Ak A A
PRI (A, 2015). WFFCIXUR BT R TR A —TE PO R B (8] 2b), 2820 0.8~1.4m,
BT, JRAE BRGS0 TR a8 N RASHE i, TR IR R G5 K B MR AR RE . 5 KR
CUe BB RS F RS BT, WD B S LA SR B (B 7), rikezz, RLEEAALTERIR, A
EAEKFE, AT IERTURKE S . E&HBERTNEEAS, RRKEOIRI . B Ik LG K H
R PSR BV E, IR BRI BB LR BN A ARG WCIRZ 2R, HIB A Rr SR 7w T 2R
5 N e 4 b .

&F

K6 B BRI LU P AT B A (a,b) R Bl 14 (c,d) 85 Sk AR AR

8



ld— a1k, sv— b lik; sb— 1 zhiA; pss— IR 4G Bl sss— X IE 3, sz— By )y
Fig.6 Output characterisitics of the landslide(a,b) and Sliders(c,d) of the Erdaoban sandy debris flow deposits

ld—Landslides; sv—Sandstone veins; sb—Sliders; pss—Original sliding surface; sss—Secondary sliding surface; sz—Shear zone
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Fig.7 Output characterisitics of Laminar flow(a) and raft flow(b) of the Erdaoban argillaceous debris flow deposition

sdf—Soft-deposited deformation folds; bd—Pudding structure; ct—Muddy tearing chips; sv—Sandstone veins
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P SRR PR, e A R] DA Atk . MBI FE X BRSO E It B0 SR e S U AR AR i i R B
TEIBRER SORE, EATNE Iy — A& SR HI K s IR IRGTR “S” Bk E, WE
AR AR TT RSN (K 4b, B 5d, &l 7a), BEE Ok S ARG S . mE S ANEATI
EE . SR RORE, FrA B RAR A RELE R —FKE N #iE, dbitX 25 7 iksha
Tt FE BT A SRR s AR E [ HEBI I (2 T — AT SRS MIR B BR AT DA RSP AT HEB AR 2% IR V8
G AR KB SRR ARG, WRIERE R, WEE R, SEmER e HaE . o EA
FARH G A7 (B 2D) FHBE 23 18] — SV 45 & 25 i ok 20 [ B ol i 78 S5 ORE (B 5%, 2014, )8
HRAZ4E, 2013; MR EA%4F, 2015), 1% PR Hil PR /K TE IR AT BE 2 1E 48 M = MK E R Al R & kR 1R
PTIE .

4.2 YiR#IzERE

gi b M eI, WX sT AR S SUTARIC Sk T — R S =R /KB BE 2 R [ 45 TR b
B ARER 1 e S IR S, B R AAE R B R A R S AU i i R . AE RIS R
t, RSN, VA B B H D R 7 18] 1R R 2 3 (BT U0 ) A RECR, TR
FERR, ERLABGE N AN, BER WA AR NS, WSk L.

FIALL 3 YRR AR R A AR R NS AT IR G2 — Ry b S TR AN TR T e
(T 22 5 e Ao 55 v P I BE iR A 2 X — 5 i R () 3), X e e i U AR W] REJR - = ST
o RBE AR B — RN . THNRREBL WK, DURERHIIN A 5. B
SEANERBR A bR AT AR AR — S AR [ A i Bl g A MR i B (B LR A TR
JEAT VR CRELFEA): [FIN, FERZA = MIMAT AT X B, ZKTEBE o 5 ST A ] 45 K 78 £
et BRI T B S O EE MG R, R AR, BN TR

A5 DR i 3 T IR I 3 Uk LAE BRE 8 0 S o D AR IO S e T8 LA AR AR (5 25 0 Y
OB E GRibE ) VR IITR TR B IR IAZ B R A A St — UKL SCHE A M, R b —
e STIiARY, RN SRS LUUR Y Bk B = AP I R B S5V 0 R RV B, e aan — e
JRIZZ S TR T RRERE R, R ROR B 2400 — Je SR BT UIBCTATHESI R . SRR
RIS BB AL T4 EROVIRIZ B, R = MM G I IX B, BEAR R B 45 4000 — e i
JRIAE, AN, SRR s FaE S K ATEN o 5 T BT = A P AT R [ 45 2K
RO — P BRUUR R KA B AR R I BVE . I TR N e i s i BURiRb e IR 2% i
NERRRAE R, DS ARG bR ERSR AL BN BT Y N TR R T, TR
BAACIFA R R B SRIE . FR, BT B2 R, JRRB R ERE, IS B
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GABIEN, TR Ik(E 7b).
5 JTFAETR

WA FC DX RSB R TARRRIE . 2 DR 3 AT AR I RE AT, &5 X3ty o2 8 B H AN i A ST 78 A
@ T Ron YA R A () 8). ARt ()R RPN, RigEih, SRR —
FE oTHB PG (254 L%, 2014; Ma et al., 2017; Sun et al., 2019), HE/A 1] — AT 45 & i 189 45 24 i 3%
B BRI R E Z R, AER ARG (PE A — VLG A ) TE R T = AINDIRL, hd sE E E
WU SCBAE 7t (2)BE4 Fil — Bt AR VR FARESE, B WA — A&VT45 6 4TI ) B 10
(BFBIRA-%, 2013; ZEdy Hi%% 2014, BIH-%E, 2014; BR LS, 2015), fipsthbdbZpemiis, 1t
Tl RS AN 7 A6 Gk ARG A 2 5 9 BRI = DT AR @i g Za 7, 38 BN K
8N E SR, IR B BEER VIV 2, TR I IRIE it | RFI)EIE . (3)/KIERER
A [F Ay R [ GG TR IE G VS 3. SRR B S B SRR G ER T, RAEMEMDH, %5
TER— RAUBRIG . WP BRI BT v . X L8 3 V& D AE B 5 3 4 FH N VR KA 1) B (0 07 1m) ) VR 245
IEYEIRA), 5L S A 2 I A AR R i U DA B R S A TS I -5 Ve R S R A B R A s R R
BE T R B S UTRUZ R AN FERR B R S W30, WA SRR E R — R R, mALER
I3 b R e A, (ZKGE ) B AR g 2OV T ke ()R BRAKSE B B pitE, Wl e R ek 4
BRI B fE—E &M, WAAESER HFER, WRER ., s RIS K,
&S/ BB, RIS /NS P . B YRR KIE D& 8), (Hi R T
AR, MEERE, REEERESRIE; —=OEYRRIE/KE DRuL, BN RiEE,
MANEG AR E, VRS mARE Rk,

R PG NN

Gravelly debris flow /’
10 T Y g At

Sandy debris flow
VIR = ﬁyll
Muddy debris flow A

i HE

Basin basement
SN TE

Border breakers

TR

Basin Deposits

:] HER LS|
Landslide

YDF

LB

i
Sand avalanches

A AL 1)
Debris flow direction

8 hr oTIE LB AR TR AR
BNSZ —HE AW —RUL 45 &5, LB—fup= ik, EDF— —IEHEJE AL, YDF — — = OIE HEHE 5 it
Fig.8 Depositional model of debris flow of the Lagongtang Formation

BNSZ-Bangonghu—Nujiang suture zone; LB—Lhasa block; EDF—Erdaoban debris flow; YDF-Yisanlingdaoban debris flow
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6 &t

(L) 08 ey 14 DX b — G o 20 o T 30 2 A 3 R SR S VAT A S YA A e O A A = e 2
R, HPEER. WAV E, BERIRAEERAG T EZEREBL s Bk .

QT vt AN A FR By A RSB RE S S S2 3L R IR — 3R —IC R Gufafil], BB RIS K
T E R AR 5 = SN ORI ROV BE SA o%, SRR B L, BRI DA R o I 5 e ot
BB RIIAZ B R A R N RO B0 I AGERRE . 0 BRI AL IR 2 1 (R ) e i e
o BER AT RBE TR RS, BRGNS RS, IR iz, mA&Ra IR .

(3)H — R Ok 27 L BIE 2 T8 — AT 485 5 i 1) 0 e 3 AR 7 3 S AN LA ) 1 o o R AL e T ST AR I

YR, PR E WIS DR TR R B T BRI R S A S R R R ], i8R, — = O P
IR S AR S H L AAE — € 257
TR

O5kJeZR, B/, 1RE, TTHIW], R, TKISE, MM, XL 2013, FHBUIR ML IX DY 1:5 77 X R BT 4 A4 15 [R].1-196
@Y, WS, K@D, R, K, w2014, I HLIX DU 1:5 75 X T AR 5 [R]. 1-224

OREMS, AW, WLES, M, BB, HUISC 2015, EEIE T L 2 X DUE 1:5 73 X3R5 A 4 15 [R]. 1-182.

@5, TR, FEMST, Wk, BK/NF. 2017, PSEOIS AR LM IX 7SR 1:5 7 XA AR 5 [R]. 1-265
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