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B, FESEHE R R A (RIOFESE, 20205 HRES, 2022; Zhangetal., 2023;
Zhao et al., 2023; Guaneral., 2024) o {EXESGLRTTRB T, RG-S HIER (L
FF BT IIRT Feda R, R RS N AR RGN 2 R AR PR IR, BT 5 B0 S 5L
BEBRK Gk, 2015 o HFFCE LR AL m TR YR OB T 1B S 50T R AL,
RIT T RIARCE 1E ] SRV P A AR K DI, WA B R SR S BT AR 1 (.
LLER%E, 2008) o BEAL, SFURTT b TR ME TR AN [V B (R 1 2 B L P AL AT R 1
WFFCRIL, KB I3 531k 2 A RETED VAT A 4, (R B 400 SR 28 53 o i P AR 725 ) 43 A R
AURIEAERT, SR 1% XIS R AL R 2R [ 7 e L ] (RS B85%, 2016 Badesab er al., 2023 ).
fF 5 3 S 3B R L ORI VR Sk ZE AR X I 08 1 AR, =4k T /K Bl 7 4335 5 o SR s n
PESEI TRk ILB] (Nguyen etal., 2016) o 534h, SFRKFEEUURRI BT TLIEIN Ty, W)
Jib DR ) O A R S SR AR P 0 B B R AR, L RN 1 AR R AL
JRAAFH E RARPR (Lineral., 2024) o XFE§DOHIARS L EIWTTE NN, R AL AR 51 K
(R E A SR AE & > ARV W) 22 D s f— P OB IR, T T A R U IR 2 2 (ARl SC
5, 2012) o LBIRFFFURMT, KRS RCE 1E AT AR T UTRRE T M i i S ¥ S5 AR
HAMREE S, SEEESHOA BN s F BB AR A T b BRI, S K TR A 2
RPAE S B 7 SR IR AR A I, 2008 N JEL T FC R P AR L) (223058, 20215 Wang et al., 2022;
Chen et al., 2025) .

ZRUS BT [ AL B A TR 2R, 2RI AL 2 2 b v S 2R 2 L Al ) B B )00 A
DX, R % DX 4 S SZ R AL AU IR RE IR, X — Rk I3 5 U0 X AL, A A X 3B AR 0 38
B S EL R R R, A SRR T ZR0 JL T IR R IR M TR A O R
PERFF K BT R e, 85 IR0 8 W TR 7 Fa 1 1t 8 5 e 800 A v T B A AR A
R R 1 S e X PR B0 AR S AR e AL RIS, BT IXOAL TR E rg ALy, A& R



SRARMESE: ZRI JLRE T E DU YR P R S AR (AL B 5T

HIAL BT, AR K BRUTARIE TR PR N (i 2 32 B X R 1 0T T
XS R (BWH #IED JURMIEHT 2 R S 88, iR s v 41
AR, TR I BCA U A 0 () 250 , #os DO G 5 a1 R TR A PR 22
BE— W HEBIIA LG A AETTTTURR R 8 h SAERT ST P (KR A

1 WA X Ty i

1.1 MREER
111 iz EH5AaREH

FEWMRIETRIEFIERALICE (K1) , WBRGTRY EERIE TR AL A
FRRE, DL RSB A A B A S R B, T T R A LR A
T EE, RAICNER, R 177.12 km?, THK 43.6 km (AHTE, 2021) . 40
WAL T JEE PR, B K A WAL R GRR, WA AR 0 R RS R RE — 2]
KZREW (A, 2001) , A7K B AR A AL NSESL . 2208 (1t BT Ae) ) 45
EI SRR P AR T BTSN, WA I L, MR BOA BN, R AR T4,
TERM AR . AR LA B, SO0 MLIX, R RAF, ZKIRIER UE AR ORI AR,
ERGD LS

i EIFUSRAEIER 12,9 °C, 9K 609.5 mm, FKEHERZ, FERWEHXT
B, BREFLZIOK, LMK (AT R EESR, $ E0SIER KU R E Y,
BRI K EAMATE— @ R LR IR K SRR, SEHRAE K E M E 5,
B I N K E ) \T%ﬁ,ﬁTﬁmiﬁﬁﬁﬁiﬁ%wo

107°30'E 107°40'E 108°0'E

(a) (¢)

34°20N
0N

34°24

34°10N
34°10N

— I v oy SRR
iR K B o o b R
= Z 12;2 B vk o
. L e . B sukast
g o024 8 12 16 g | PREEES
B st

107°30'E 107°40'E 107°50'E 108°0'E
Bl HBEMREBSRESfrEE () REEHHE (b EHEAEERE (o
Fig.1 Distribution of the sampling sites of the Bawang River basin (a), sampling profile (b), and lithological
profile (c)
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AN 56 A SRR R DA A B OBz %E, 2007) o BWH #H S-ratio 754N 2
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Fig.2 Environmental magnetic parameters variation trend with depth
Samples between 0-22 cm show significant disturbance from human activities, resulting in abnormally high magnetic parameters. To

avoid masking the magnetic variation trends of sediments in the 22-308 cm layer, this figure does not display data from that range
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Fig.3 Magnetic hysteresis loops of typical samples from the BWH profile

The black lines are hysteresis loops after paramagnetic correction; M=magnetization; Ms=saturated magnetization
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W A WA, BEaE TR . BT SCHEFE R I 240 cm ABHE S S-ratio {H 4 83.34% (& 2f)
I IZRE R RE A PRE  (RRE o B v, T arm/ e (L /MR 7R il R BEVE AT kL
RO (B 2g) 5 BRI 240 om A AT BE DLAAS E PR B 2 WEHE AR v E2. 1-1 /2 286 cm 4b
B I R S8 T, SR A VER WOARAE, HLA 50 i 2% K2 25 e T In 4 it 2R 48 7 9
YET R R, RIS VA 2R B 580 °CHJE B i, WT RESE 7R A VER W (b N k™ (]
4a), UL i R BAI-1 B VTR REE R ) R R ) ARG 2R (Dunlop et al., 1998; Passier
etal., 2001; Ferrow and Sjoberg, 2005) . HIIXF1-2 JZ 132 cm Fl 166 cm £ i 3E1T 50250
LS (B S) , Beit—0 R AN IR R iR AL, SEER 45 SR I AN
InHEE 28 7E IR B 300°C R %18 FRE (K Sa, ), KECHIBRREET Y174 GRARBH, 2023;
WS, 2024) o RETFE 350 °C~420 °CIX [AINF, 4 A PRod A0 SR, ] 1R B i
BETER™ ) CARERRE™ . BESEER) , ST REG R 2O &l Sc, b)) o IREEI 500 °CJ5,
BERN BRI 5 7Rk, WA Bl 2 B TR P, L IR P RS AE 5 25 Bk %
PO R AL R B — 2 G KAS4E, 1998, 1999; Badejo et al., 2021; Muxworthy et al.,
2023) o HITFERAH I RZ I LE 3209CIAFIERE B A, RSB A2 3 EI Rt
Yy, ATRELUME L RAEE (EZ%, 2008; Muxworthy ef al., 2023) o 454 HRHERAE 5T
W8RG i, 12 ZUTRY) S-ratio TRAIC (132 cm: 37.4%: 166 cm: 25.77%) , [FIKS
B A i ik 26.28 mT, FR/RUIYI T REREVED W0 Bk AR & B . HI T nizI-2 24
dn R BARAE SRR SRS TUZAARNERESD (110 em. 38 em) BAAL AN B s, WATEARL
S MEIIZE Bk EE EORER TS MRS (Ede, D, HAR LA Tt -7,
FHLE NG FE R 2R T B ISR BEVED ) (Basavaiah et al., 2015) o FEA0AEFE op ke i 1
PEHREEAE 300 °C~450 °C Bl T F2 i T RE SRR 52 A (R AR I iy B BB 5
2007) o ZEEENNIENE] 580 °CLEAMIAL R RN NIRIENR, RIH BEBY IIRFAIE, k22
680 °C, HEACHRFEZ D FEAKE] 0, 488NN [A77E (Dunlop et al., 1998) . _ibZHra B
)2 GURR YR W) VARG RO AR, [ S A S AR
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2.3 BWH &IESIRRIR BT 4IRI1Z
TR, garmlpr PTHE AR G T LR MED M0 RAE (King et al., 1982) o 7E e A
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TR/, P (Ho RoRBEPERURL A EAEA (Robestséral, 20000 , fii Day KA LLx
WLREVER P85 515 . (Roberts et al., 2018) . BWH H#I[i\286 cm. 240 cm A 5 7€ FORC
Bl (B 7) Ho/T M HAT 3040 %8, SEEL N80 BEAH AR FRHE R 35 FESTE Day B (&
7) RS SRR MD X3 (MM 33BN 0.065, Bo/Be 3MHA 7.46) , FRRTLEN 1 LA
ZWs (MD) Bk E, Frmi % B AR SRR S B HIE AL . 166 cm. 132 cm AFF S
FORC K Hy/T JEHEECR, HoT 4Ai8sE, SMHLN G FERTE Day Bl Y 5 BT 5
MD X35 (Mi/M; B8N 0.26, Be/Be SME N 4.95) T~ ETHURL A AR ELAE ) 10855, WEBth
NECH PSD Bkl (Dunlop'efal,, 2002) . 110 cm. 38 cm 4bFE S FORC ¥ HY/T Yo 254,
Ho/T 73 AR A, S W] 2 H K AL AE Day B 542 T PSD X3 (Mw/M;
BN 0.14, Be/Be BME N 5.32) , UEBHREYER PoIRIM BAR A 04055, HEtEORIA A . G
GrBT R, BWH S TR ML WKL AR A VR T 2 90 b R AR 2 R 5 o
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Fig.7 Representative samples,of the BWH profile sediments at different stratigraphic levels show FORC
and DAY diagrams (FORC graph smoothing factor is 6)

3 e

3.1 BWHIIRHMIH PEETUREENS T

BWH HI [ TR IE AR S A R R, T R e 55, REVER™ ) e ekn . WioRek
W FRERINGERRY AL, WL Wit 2 HAEA R EAABRA G2, Ve ki
2 I ) TR R AR VAR A R < 1-1 SR DTARY) S-ratio {H K, BEPER Y LA 2 5 (MD)
Wi 3o 1-2 2 UTRY) S-ratio {8 B k)N, Be BIMEIG KA 111.9 mT, R R14% 5 9 Sk
JETEAS, SLRHRR @) AR S5 AN 58 4 SOBRBEAER WA 2 R I, ORGSR & E AR NS
b, TR %R IR, WO LUBCRLE) PSD BRIy T 111 E TR e W 242K,



WEVER W LA PSD #ESRNRUKLN T, RIS & A BE/R B MR 112 JEAH -1 R R
/AN, FRRHEIER ) A AR, BRI Y5 LA PSD RERKE™ . WEARERT NIRRT A .
L oMk, BWH S BEHERFAELL 124 em N5 2B 5T M 25 U2 B 28R 2 DR
PR 9 BB LU AP J& 2 B4k, Rk 5y HOBOROR . 1= DA% PSD BERKD N2, HitE
i FLATURL A o (FLR 27 05 V25 HE e TR BN 52 25 B S RLAR RN, B — R S MU EER R B L E &
M X REPERAE R A R R B R o BRIk, e S0 SR IGHI T H IR AR A 22 S B A Lo 42
HIE 2R S RAEFIT 70 2 A B, N SERE R AL AR A LT 1S 3R S 2 e SCH 2 T
2arm~ SIRM. SOFT. HIRM. S-ratio. yarm/yit~ yarm/SIRM 25 8 AN 245 HOAT 1 B 4>
Bre @REW, AT £ RITIRE CLIAF] 89.174%, ATLMLFR 8 N RIRIR 1.
15 B (Zeinalzadeh and Rezaei, 2017) o F1 fF BBk 14 568 55 R0 2R REVER P RERAT FEXS &
& (v xarms SIRM. SOFT. S-ratio) Z# EAHKEAT (R 1), 4G HIHTIARHLE,

F1 e Bos LR AR B 6 /M BAF IR DURRAY, B A MBI L1 A HUR 2 A% B IE I &
WIEBE, T RERWIUR K 3h 7B BT, MR RAE 0T . F2 76 R T
YRR Qarlge) SEEAEREA (R 1), F2 (RMEBO RN parmlgr ECEEAR, BEMER
PREARRLAZ AL, 7T A8 T /K B BB INIA S, B AT BEAE BIIE SR IR BT b, AR I S
ViR, TR OHRL RGO

R 1 ERAETFHEERER
Tablel Principal Component Factor Loadings Matrix

2%

fen

B
1 2

SIRM, 0.946 -0.267
S-ratio 0.933 -0.079
SOFT 0.933 -0.079
XARM 0.907 -0.046
xarM/SIRM -0.868 -0.317
HIRM 0.811 0.545
i 0.750 -0.545
XARM/Zit 0.141 0.948

B E R AT R E AR R R TR TR T = =R, FL A5
T-3~0, UHIUZVUR SR REVET VIR & i, I R R R R REER kLA 1 22
5 (B8 « SURAFME, WEVIRY L WRIR, 0T F1 IEF¥H 0~4, HHIZE
VORIREE IG5, REERE . AR S BN B E, IR AE F2 Frf /s R AR AE LU i
5 M TE B0 1 7 8 3] 67 it 2% WA R PSR R 0 R BT AR R o AR AS ) TR BE R i AR 5 R, 45
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a2 BWH 1 81, U] F1 TR s SR REVED ML ER AT & & 22 S e A
BWH #l| Uz 5 W2 TR I REVERFAE A A AR T E R ER, PR & 2 O T ek 5
B ECEE— SR -

F134;
K8 BWH i A [F R AL TR IR RCANT 73 1545
Fig.8 PCA score projections of sediment samples from different\stratigraphic layers at the BWH profile

3.2 BWH HIE R FHERI AL

ORI RAAE Z DT IR 7K B0 70K/ A B TR A TR AR R Al 45 PR 3R i, I
R R A e 2 A8 AN RTESN S E %) (Thompson and Oldfield, 1986) . i £
RRIFTF04 FUER AL, AR B ONE AN LU RN B SO . TR YR A R BT 1
FUAALT R B H AR GRS XALES, Y5 EEON M — KA RS, IR R JbREREEIX, &
X EZFT I NRAT KA, AR atE Slefq (558, 1982; 2RI, 2009;
JERRITK 48, 2017) ALK, & TR & oA e (8 Tss
SRS IR B B (AR LT, 1987) ), B JE AR & AR B KL o508, Foe b3
FATHRIBANIE RS KA SR A R L R, SR 02 5 76 BWH SHIHEVUR, it
HIT DU IR FE R, MURAS R 51 SRV RAE B VR B B2 AR R 3R . T %
VURRIOE I R 7K B J1 AR, MR REE AR R/ (Mzuza et al., 2017) .
BWH HI[HI-2 ZUTRRY) (22~100 cm) ¥ P, ped5{E A 10.21x10° m> kg, BUEAC HAFES,
aar/ye FIME A 2.01; T1-1 2P (100~124 cm) D, peFHIME A 17.74x108 m3 kg,
BB K BB, parwlipe FEMEN 1.24, $87R1-1 ERD UYL, PSD BAEKH hy £ %
WYY, 112 B Ui & S B, HEVER P RORL SE A, 3 2 ) AR 4 AT
e TR DR IR B K 3h ) A AE F IS8 R BRI AR, 202D 5 -1 2T 2 211
TR B 77 5% S 5, LR Fh e 2% () 204 400 R T il it Mk /K A 1 £ TT 4 POk A K 40 €8 1 TR 2



WG . -2 ER Ui ne. SIRM. yarm~ Soft F1 S-ratio F{EAH L T11-1 |2 #B4 B W BE1IK,
il HIRM #3330 bt 1878102 JZ 0T h AR a0 & okl BT 4 R AH %S
BEMER G EAY TSI, WAL TTRAR R, B BRBEVET K IH %2 B 4 . X
EEA AR R T ZFWIERKEN, IR ALK S LB KRS, Ak
B S WESE Dy iR SR T (AR IR 8, 2024) , BWH HIIHIIL-2 EUIRRYH A
UAHEIIR R kM, RBIZUURE S A @A A K o Y bR di LA R I8 < 4L 41
APE AR Z ) HE B ORI R AR (RN, 2014) , (RERFEMAHTIER. Bk,
20 7 R SR BT RAE A IR P B AN Fedt, TRk T ZAR (R BRI R (M Bk AL
W, I SR TR A 55 R AR K A AT AR SO AR AR I B A A A armal e 1L TH
mr (ML RE, 2007; #4n, 20165 BXGETSE, 2025) .

BWH #I TR S HE 124 em AR A R0 8. e SIRM. yarm £ HIRM
B UL, B e fELAT SIRM AR Uk 2 BRI FEE 22 EE prarid S RO I AE TR BT, B
SHFURLIF VAR, ARG ORI R B . S W SURE N BT yarmipne BUE T B,
Day [ i 73 A B PSD X ARIR % MD X348, SR ARGk I Se e v i MR
AR FPRLRIFEAL, NIE SRR R R R A P v T MR T BB A . 5340, HIRM
FHXS T e A1 SIRM AE T PRI BEOK, OB BRAH A B BRI S-ratio )22 T REEW] T Bk
WM D L REER fE IR A 26 T 5 TRAF I % (Thompson and Oldfield, 1986) . AR
B BEIRE i [)ie-T FHIR T 2R 7E 350 °C~420 °CHF AR PR H A 15y, $R7R 2280 A7 4E (Muxworthy
etal., 2023) , ZEBRYJRAMEL AGIE A b CE A P20 GREANXIE S, 2014) o 3%
SRR LSS, ORISR TE R IR 8 SR A O U, 28 SR LR 39— 3Rt
MU i) 5 RAE VR (Wuetal., 2016; Ahnetal., 20215 XIBESE, 2021) o X—i&
FRAREAIE 5 VR VT 2 IR AH O B SRR AT s W T O RR S T 9 S s ) s 1 ) 2 5 SO RL G
R B FEBOR,  Hone S FEARROMUE S BEAR L (5K3E5%, 2013; FIJEAISE, 2025) o B
BT LARE 1 b SE4IRiH 7r E, R ELARUE KA B % A il kL AR 7
MrBOE e, BT UM B AL T /K I IR SR S0 A1 b Fe2 Sqk, S LR AL ks
LBREY), 45 BWH HI T BAR IR G 2 IRk, Gkt . [T B
LB, R RN, B R T TR B SRR
JEH ) AR R TR (204~222 cm) R ZBCTURIASEA WUR &, A HUR 151k
THREAK MR h VA R R, DRI BCAE XA P SREEIEREE T, WU 4 PR BEAR DK S T A
FHICEER, RARAE ST YR LR EEAL, SEUTRYI MG (K (Ahn et al.,
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2021) o 12 U pe. SIRM Flygar (2B 5 TR B O 38 01 PO/, 6 G 7E Day &l rh
ARG IZ M 0] MD didgir, RUIARIRESN M NJE] (Peters and Dekkers, 2003) , 7R
B BOSTRY) (124~308 cm) Ab TiBJR B (Dekkers, 1988) o LA EAHTAl L, SAALIEJHIR
Bi 22 e 3 BN BRI DR B AR SR P BWH HI T REVERHAE AR DR R o 1 TG
S SHAE AR () E A A B R 22 5, DRI i) R P B 2 0 ¥ T DA et TR 5 1) A2 4
G, 2012)

4 e

(1) BWH ¥ BEYE AR w55 GueXIME 10.04x108 m3-kgD) , YIFHFAELL 124 cm A F
RIS BRI (24~124 cm) JURYIREYE R IR DL PSD RERKE™ . BEZRERD A, RN

RGN BT (124~308 cm) BEVER V4L A BEIRFE B, 12 )2 (124~204 cm) T
BAIHEIEELSS, DAECHL PSD JR R FIZEERD N 11 J2 L204~308 cm) U &4 £ 14
R D S IR R ) o

(2)PCA S5t — U 7 HITH 43 JZ 1A B, PIAS T 053 75 22 B iE DTk ZRIA 89.174%,
F1 R WARRETED &5 &, F2 SRR BEPER WRiAe « B BRITURR B 20 3 A0 A T = 4R,
BT F1 el B BOIDUR e 0L TR IEE, S0 RIS, 2D i
22 5 1) 5 B2 IR R AR R MR MR

(3) RE TR B ERAE AL B B B IA R IR 1R N, 38 SRR R 4R
YA VR W BUIZK BN 3t 5 59 OB AE F# . A1k CHEP—KTD) Ak B3 717
1, RIS AZJEUTRR P y ey SEME T2 3150 THD A5 K67 55 P S A P I R AR L™ 420 A2 o

H0 478 P 14 7

SCHEAIEFU KA 2 B O AE T B R B B BE AT (Science Data Bank, ScienceDB) V- A JF

Komo, oW # kA https://www.doi.org/10.57760/sciencedb.cjxb.00016  FlI

https://cstr.cn/31253.11.sciencedb.cjxb.00016,
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Study on Magnetic Characteristics and Variation
Mechanisms of Sediments in the Bawang River in the
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Abstract: [Objective] The northern foot of the Qinling Mountains lie in the transitional zone between China's
northern and southern geomorphological units, serving as a critical link between the Loess Plateau and the Qinling
orogenic belt. Conducting research on magnetic characteristics of river sediments in this region holds significant
scientific value and theoretical implications for understanding regiofal environmental evolution processes,
sedimentary response mechanisms, and exploring basin-wide envifonmiental change patterns. [Methods] This
study focused on the floodplain sediment profile of the lower Bawang ‘River /in the northern foothills of Qinling
Mountains. Through systematic environmental magnetism analysis combined with principal component analysis
(PCA), we investigated magnetic characteristics and dominant mechanisms across different sedimentary stages.
[Results] The sedimentary profile exhibited distinct differentiation at the 124 cm depth marker, with generally
weak magnetic properties. In the lower profile of Stage 1 (308-124 cm), the sediments exhibit relatively weak
magnetism, with magnetic minerals primarily consisting,of hematite and siderite, along with minor magnetite, with
magnetic particle sizes gradually coarsening into multi-domain (MD) particles. Stage II (124-24 c¢cm) sediments
showed significantly enhanced magnetism, primarily consisting of small sized pseudo-single domain (PSD)
magnetite and magnetite, alongside minor hematite content. PCA results further confirmed stratification features:
the cumulative contribution‘rateof two principal components ferromagnetic mineral content and magnetic particle
size reached 89%. Variations in magnetite content within ferromagnetic minerals were the dominant factor
explaining magnetic differences across sedimentary stages. [Conclusions] Stage I sediments remained submerged
in a reducing environment for prolonged periods, leading to dissolution of magnetite under early diagenetic
processes. Stage Il sediments, exposed to an oxidizing environment, exhibited magnetic characteristics shaped by
hydrodynamic sorting and weak soil-forming processes. This study enhances our understanding of factors
influencing sediment diagenesis, providing crucial reference materials for analyzing the characteristics of
sedimentary environment changes and climatic environmental variations in the Wei River Basin.
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