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Provenance study of the Xining loess in the Northeastern Tibetan Plateau, China

Abstract: Single-grain U-Pb dating of detrital zircons is regarded as an efficient and effective technique to
differentiate the contribution of discrete sources. However, its application to the extensive Chinese Loess Plateau
(CLP) yields rather complex information in provenance discrimination. The Xining loess was deposited in the
Northeastern Tibetan Plateau ( NETP ), and the detrital zircon U-Pb chronology study can not only obtain
provenance information but also provide an important basis to discuss the contribution of the detrital materials from
the Northern Tibetan Plateau ( NTP) to the CLP. Results of the detrital zircon morphology suggest that zircons may
have undergone intense physical weathering and multiple recirculations, and may also indicate the high complexity
of the source. Detrital zircon U-Pb age results from different sedimentary layers of the Xining loess reveal there are
no obvious temporal variations in the provenance of the Xining loess since ~1.3 Ma and materials may ultimately be
eroded from the NTP and the Central Asian Orogenic Belt (CAOB) , although the relative contribution of detritus
from the two sources may slightly vary through time. The U-Pb age spectra of the Xining loess are highly similar to
that of typical loess sites in the western-central CLP, suggesting that the provenance areas of the CLP and the
Xining loess may be largely consistent, but the possibility of a small difference of provenance cannot be ruled out.
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Fig. 1 Geographical setting of the research area and detrital zircon sample sites

TE I8 T8 B 22 R 16 (36. 65°N; 101.79°
E) #EATRREE, BRI 2740 m, RN
261 m, HifEIKAS 260. 4 m Y £+ - + U
7350 LA B 1 vp BURR A 2 A0 K s ]
FIF, LL10 em [B] B R FESEAT ®E 4L ML, 255
Lu et al. (2012) B2 ol Mg 2~ 0 5%, DL I
IR ) WG Ak BB 58 45 AL, XA B AT b )2 2E )
gr, SRR UK S B 4 -l - 5 F SRR
S, FHENL 1.3 Ma (K 2), # S,LL, (2.2~
4.6m), L, (56~57.5m), L, (118 ~120 m) .
L, (150~152.5m) 1L, (210~212.5m) %2
Pk 5 MRGHM, 4 h DL-1, DL-2, DL-
3. DL-4 1 DL-5, # 17 % J8 & A U-Pb 4F R 2%
38T,

1.2 Wik Ak

BAFEMIYIRA 5 kg B+, RAFHTFES

WEREVEUEAT 07 ) oy i, A5 BB RS A Ok,
7S OB T BREE 200 00 A B A BURL IR, 4R
BA R EEOERN R (CL) WA,
VERRES A JC AL B X AR A X, i FH Agilent7900
MS %58 PR %A 5 EST NWR 193 nm #0% 31 i
REGHATEA U-Pb WA, ] NIST 610 /E AL IE
U, Th # Pb & & BFRERE M, GJ-1 ME AL AL
T 22 FOARVERE &y, 91500 A Ry A% IE A 43 28 40188 114 A
WERE S . BEARES I T 120 WREE EE A, kil
HEE<90% W ES A, 5 FESL A BIARTE T 111, 117,
112, 107 F1 108 A~F &AE#E . X T2 Pb/ P U 1
<1000 Ma f9 4% f1 ok, R F°Pb/**U 4E Y, Xt
F°Pb/7"U 4E #& > 1000 Ma B &5 A Bk, R
H*Pb/Pb 4FE ., ff H DensityPlotter 2 ¥
(Vermeesch, 2012) Z:iil %5 A U-Pb 45 #4109 B 7 &
¥ % EANT (KDE) K,



608 W FFR https ; //journal. geomech. ac. c¢n 2022

R - S WAL ZE /(<10 m¥/kg)

SLL, 0 30 60 90

- | | 1

10+ -
20— -
30 - —
40 — —
so4 L -
60 -
70 — —
80 — -
90 — —
100 —
110 -
1204 <L -

130 —

R BE /m

140 -
150 . -
160 L -]
170 —
180 —
190 -
2004 Ly -
210
220 -
230 -
240 -

250+ —

260

EEE

] me
M2 REWBHEFRENHIEREmBOEERE
A,

Fig.2  Pedostratigraphy and magnetic susceptibility variations

with depth in the Dadunling core
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Fig. 3 Micrographs of representative detrital zircons from the Xining loess

(a) Cathode luminescence (CL) images; (b) Reflected light images
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Fig. 4 Detrital zircon U-Pb age histograms of the Xining loess
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Hi TR B i B A0 A S % R 24 431 Ma 3 20 {E AN
2 264 Ma WK ZIE(H , RUIHEH ML) 380~490 Ma
B EEOR A T ARE K S BT R 4 1 Bk (Pullen et
al. , 2011; Licht et al. , 2016) ,

O 3 L AR S BRI g Y B R R A
I (Windley et al. , 2007), &4/ 3 &4 —
—BEPNE RS (Zhang et al. , 2009; Xiao et al. ,
2009, 2015), L &L — S LT
PREBEWAERIES (Miao et al. , 2007; Jian et al. ,
2008; Chu et al. , 2013; Zheng et al. , 2014; B U7
&, 2022) AT LAMBIE A U0 4R 25 200 ~ 300 Ma
B, PO LA 8 S BE - B R 28 L kR T o R B
+TEFREEZMYILIX (Chen et al. , 2007; Li et
al. , 2009, 2@ %24 2013; Che and Li, 2013;
Zhang et al. , 2016, 2018), H 1l Ui FL 9 (%) % )
B A AR L 250 ~400 Ma 2 (18] 6h; Che and Li,
2013; Zhang et al. , 2016) , AH% T K HUA (4 B
ARG B, W LA R AR AR A RS s )
o el 2ot N E I | s S A A R T RN
P A I I 2 32 40 A T3kt 1k 1A R R L ik
(2% X%, 2008; Li et al., 2016; Yuan et al.
2018), Rk R AERAERKEHEELE T
300~400 Ma (Li et al. , 2016), LLiJbkdb 7% /1 /K
3 A AR DT AR W B i 5 A AR AR 2 TR SR R R
AEWS AL 43R 300~ 350 Ma (BRIEZE, 2012), 454
Sr-Nd [R5z 2 BF 92 45 2R S B+ 0 76 ) IR IX D0 AR
HoAt B A W T 0y BE 8BS A AR AR AR BE O A R
(Gehrels et al. , 2003; % 5%, 2007; Stevens et
al. , 2010; Xie et al. , 2012; Xiao et al. , 2012; Che
and Li, 2013; Licht et al. , 2016), 74T & + E%HY
AR 14124 200~ 500 Ma RURRJE £ G AT RE R ZR A
HOTE 3 LA ORG24 T T R R R L
G IX IR S A KE R AREES A, k&
H I 3 Ly b XU RR W S A K i A AR
O (Ke), WP T 5+ 200 ~300 Ma 4 #%
2H 4y B G 4 A 1T BE 32 R b O 1 B AR, T
400 ~500 Ma 4F % 21 43 1) B i 5 A0 U] 32 22 oh 95 98 =
JrAb g4 it
T8+ L, BES RS2 250 Ma W5 {f 4 14 10 55
WY 420 Ma VE(E AR 09 85 A &, L
a2 24 250 Ma W (4R Y 1 85 0 & B ED

8
flte

HF Ly & 1.1 Ma DORIE B R | R M A+
A, RRERT — AR B A K A B (Lia,
1985; Guo et al. , 1998), L, H % 5 & & AY 200 ~
300 Ma fif J& 5 A7 AT BB S e T I 2 0 R 1 ok B P b
1428 KU % T T 22 0ok BT P I L Y R
PR, VIR TV T A, SECT M AR
AR,

VG 77 B 4 v 2E A TR A A 48% ~
52% , WG AR R T IR R R JE T 2
M, Brhr s TR IX | REERT/R 28 1L pg E . A% 1L
AU 6 R 2 35 R 4 b O RR ) v B A R oo i AR R
T B A, BRI RS A 0 E A =N,
By 7 2 T 5% IR S BE BT /R 28 L pg BE DU AR R B
£ 1800 Ma #5 A AFIRIE(H (Kl 6g), S¢IK AR HLIT
L 600 ~ 1000 Ma 55 A & 5w (& 6d), A8
1 b YT LY ] 600 ~ 1000 Ma A% 1800 Ma
A A e, AR L AU RE T S IR R M s Y
600~ 1000 Ma &5 A1 & Al i AN EE Il P AT K
PR 558 oo b A2 3l Je 8 K il 2 A A DG 1 A K
W B 5 2 (Song et al., 2013; EH AR YT &%,
2016; Zuza et al. , 2017) , AR ILJLAEE . e K%
TR 5 V8 7 B A T AR JE B A A X i
L B 7 8 T 5 DX K BE BT /R 2% Ll R RE VAR 1
W57 T A B A 2k AT BE 6 P T 8 4 o oo i AR
A8 5 A 1 TR B ol on o AR A i R R U A
NS, KR iet s &l ool s A )z o A
FERTHr 8 - B I, By 3 B A e L
SRR (BRI, 2004; BKITA%%, 2006; Tung
et al. , 2007a) HHEMIE) TTG A R (Zhang et
al. , 2013; Zhao et al. , 2015), F[Z H X A 45 i £
. KRV F (Li, et al. , 2007; Tung et al. ,
2017b; Zhang et al. , 2020), iV & 1145 A9 3 7
PR H (Che and Li, 2013; Wang et al. , 2014;
Xu et al. , 2015; Zhang et al. , 2016; # 5% o€ 45,
2020) , AT HEGF Hb R0 P8 T A T AR A
W EZYE

3 #i#

X 04T A R L B R A T R R B A
U-Pb ARARA 05T, RIT B Y BRI, JF 5
e I rp — 4 S ) R AT 22 S X L, 3R A
N2
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(1) KA TH L 5 A ARREJZ 08 L FEM
WEEAR A ZRXMREG, BREE S, #BRE
BRME, RAEE A PRI T REZ T T 3R FL A Y
WAL L B 2 Uk G 38, R B A 0T BE R s TP 7 B
TR ZYIRIRSA .

(2) 5 AR R B E 85 A U-Pb A 1% 35 7 11 ¢
g — 8, ¥R AR g AR—il A 8 (200 ~
500 Ma) , Froodi 1L (540 ~1000 Ma) . H ool ft
R —H e A I (1400 ~ 2050 Ma) FITh ooty
RFH—3 K8 (2300 ~2800 Ma) 4 85 A7 4F
41, RWHVE T LYIRAE 1.3 Ma IR A B F
Ak

(3) VU7 b 5 s R R B 4 ) A
Jo B A A 1% 4 A 6F B 26 B 9 R R AR b &
HEAR S B+ e D — V8 S A U XN O
EEAN, HAARMES,

(4) VHT 8 L AYEEE 55 A U-Pb AR AR 2 406 R
BT 0 R AR b S v [ B B o I 1A 2
GG —Ab FEY R X, R A S R T A
PR A 224~ W 15 X1 54 T 0 50 349 SR A A
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