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X, EXEK873 mm, FEMEPRES-10 AR ALHLELBHT%), FHKES R
62%. FHL O EX bW, LSNP, ZEMTIE, K£24925 km, FEmA.5x10¢
kn?, FHLAKSCHEEEX R E 1200 m'/s, FEFHBH S 37.80x10° m’, WM RHtK
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B3 2 ST RIS R, REESSATREGE HERKHITRIE, X
MR T ES cmEEREERE (A700 g), REHELLNEL 100 cm, R4 REM
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Fig. 1 Location of research profile sites in the Upper Hanjiang River Valley, China
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Fig. 3 OSL age of loess-palacosl sequences from the Upper Hanjiang River valley, China
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(H2), BARGHeTHH:, DICHER# + 38 S M4ER N 75 8500-3100 a BP, TESHFRAE
T LS FHREFHNSEELL, G) ENLE KB EH—ERTERMEE LI
Vr 2 B 37 A A B — DR ST AL, 83 e %E, & B S 3 Ab st at B
i BLEME F—Bf Fily LS TH—IRE L Lo FE2ZE, & A s Shk iy
W B SCLE (2100-2000 B.C.) B9 BAH Y Ty 45 So iy &R, T BF bR RE T 12
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BEHZPRME, OT#E S LS, B R 3000 a BPHHE, TR AK T 8000 a BP,
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Tab. 2 Particle parameters of the loess and paleosol sequences from TJZ site at the Upper Hanjiang River
Valley and LC site at the Weihe River Valley, China
Md Mz ¥R 9H% HHY PR O SKl) KGe) S
) (um) (% (%) (%) (%)
DT Edam  H1¥S, 127 185 775 5002 3462 761 173 007 103 LIS
®tL 168 229 654 4224 41.72 951 172 014 103 115

Kot 076 081 119 118 0.83 08 101 050 100 1.00
swp? 323 417 433 2617 428 2667 176 023 103 117
2 ®tL, 389 411 469 12.86 6127 2118 140 040 1.61  0.69
#HEIMS, 259 289 756 2678 5423 1143 174 039 113 108

¥ DL EH AP E %S AEL L BB MHHMNTFHE. )Kou=K scams, 2) SWD-IUT E#FRBISK
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Fig. 4 Particle parameters of the loess and paleosol from the Upper Hanjiang River Valley, China
ZAEPHEFEERR RS (F4a), RIS KB EARBERT RLLE
FEHHE,

BR, ML—S, P{EREZMIN 168127 um, FER % Mz K 22.9-18.5 um,
SK(p) 70.14—0.07 (B 4b, #2), XN HESHEFHMBELE L L IRA, XA
% 5+ S, X FIARPERBRET YA E NI MBS LY YA X, BEFERE
B+ A GE R RLE R PR R A AR, ERRSIE TR RS, SR L,
BRI FRE . HiHESME L L ARE S SWD (UL EBKERIVRY) BT T
S, RBEMNZEHNEERR (FbME2), XUEETELLARKSERY,

BT S E L LEESGSHERAE L LAAEL R2, Heb), ZHEHLFERAR
H: REBEIANT (>70%), #EZEC(p) MAERES(e) HHE, XF—BHERR_—H
EAHRNRE, EXFHXER, fIENPEER. FHRR., ¥EKGo) MRE
SK(¢) B/MF/EH(F 2 A 4b), BIDIT EHpA e+ Lo A Rk ma, HIEHER
Pt B Mt R TR R A P . B BORL A B AR — P W/ N

BAFIREFRY = -3.5688Mz+3.701602-2.0766SK+3.1175 ((X#: Mz, o. SK. KG4%#
FINEHRE, HEE, MEAMES)HBIRYRENRETREFRR, HPbY
Y <-2.7411 B}, GIEYETRRE", WMINT EHAMELL AN RS, ZYHSE
i, B/ F-2.7411 (B 4c), XWIEFHHEAAXRBEE, BHSH R, WARRMAEREH
WEMSEEIRANT LS “BHRYE" SENABMAE L LAHRNES
BAFE, XUELHERNAMFNYR, MYETFXBERY .
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Tab. 3 The mineral assemblage of the loess and palaosols from the Upper Hanjiang River Valley
and the Weihe River Valley, China

AX KA BRER RKEL HWA WA &AOZ6 ANE K%Y

Wi wHiWS, 536 192 230 3.0 30 0.0 0.0 0.0 12
Lig HLHESe 545 174 230 5.0 30 0.0 0.0 12 0.9
i HEES, 534 169 240 7.0 40 0.0 0.0 1.0 0.7
H1HES, 543 175 23.0 50 40 0.0 0.0 0.5 0.7
#tL, 503 31.1 17.0 1.0 0.0 04 0.0 12 0.0
#EL, 522 304 160 1.0 0.0 0.6 0.0 08 0.0
#EL, 492 318 170 20 0.0 04 04 12 0.0
#FEL 519 306 160 3.0 0.0 0.5 0.0 1.0 0.0

AR KA #HEEE BER ABA FME HT  £HAE
b= bl H+i%S, 540 13.0 15.0 6.0 30 30 3.0 40

A1 H1TiS, 550 150 140 7.0 20 3.0 1.0 3.0
H1iES, 540 130 160 6.0 3.0 0.0 40 40
#tL, 500 20 110 6.0 0.0 7.0 20 2.0
®EL, 500 260 100 6.0 0.0 60 0.0 2.0

AL L 520 220 10.0 7.0 0.0 6.0 0.0 3.0

33 WMASISE .

VYA S BRI RIS R R> 7, W F Sl H HES %+ LT
Bmf¥k, KA. Mgy CUHEREIE) ISRG4HAR 83), HPAaEAKABRTFE
£TY, BRORBRET Y. BHEML, BETKASEEERD, ML ySREEm,
FHNRNAT —BHENBRAANRET (X SEZIRANIIR LX), SRS
HEL MG LS HRNABERRERY WASE —EER, HENWELT WERE—
B2, BrAHERAXFENYR, BTR—MTEY,

EEMAE L L R, NI LRS-+ WARSRESERMA FRELE
fol, {HEBERMED Y (R3), HEHZLELNKSHE LKEBRMBILEE (WEE
WIEE, E6b), NI LFMEA FTEREFERAEMER AT, XBRYERE FBX
BRI RPE PR RE SHRET Y. 1 ERBX RS AR ENEES
MFETF, EiSURXEEEN 2 IR PR R YR SIR A RS R, XEEUE
HILPYEHFEEENRRETY, BELHNRBRTYHEE. RKAABRBIEY Yrd
B, XW#H#—SEAE L LARKBSERY ., B E+ LOFEREFYIGE. K
AFRREED Y (B SRR HARTHEZ—"Y), BR, WL HHESHE+T L ANER
FUHES ARHKAGHRBRLETY) SENAHELLELHE, 7 Y4 EE—8d
ERMEYTEMFE, REXNDEROER,
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FRYS R A S BTHICRTRENGEER, EHRARYREOEERTFR-, |
T EHFAHRE RS MELLYTRAEG—H, EHN: ¥ETEMLHRASETSH
i, A Si. Al, Fe. Mg, K. Na, Ca, H¥Si, Al. Fe. KIWER/NF 5%, Mghl
Na/pF 10%. {XCaikE]105% (B 5a i 5b), HETLRAR=AE P EAMRBIXE (E Sa);
MBITE Mn, Ti. Co. Cr. Cu, V, Ni, Zn. Pb, Zr, Sr. Rb, La, Ba, Th. Ce,
Ga. Hf, Y) SEBAMME B+ 5L, EXERSBERNF 5%, NCuN21%. Thl
6.0%. Mn7.9%. Sr#-16.8% (K& 5b), MELEASH—BMEERHE LESE+ L EA
HRIFRE, HHRSEH T RESENER,

WL EHAET LA TEHAASENAE L LHEK, WERNES. TETER
PR —H B BERM/A, HWdSi. Al. Fe, Mg, K. Na. Ca#iif (H5b), 7FhE 1k
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B, BEHEARRED (@), BLIREEERHE (Fee), RRMERIEL, MARHHR
BRI L, KiL/aEBU L LEREK (< 4). BRETTRAE, [ERRITRFINMLT Y,
S5 TYRE—REFELERA, HEaEE (B6c, 6d. 6e), H1iESH, SEFAHE
MFEX, MRSV YREE—R (F6c. 6d), F—AHERER(E 6N, HEk
HRER(Z/MF0.2 mm, K06 mm), EFETHHR (F3), BIERFefE MLl
FHAHETIH. EEPRERNSEITYREE—RERR, KLEER. B, #£H
R EL L PEREEROREFBAAEXERDEER, MEELLEBLESEREREE
BRI fRG (E6b), LARTEIEARHE R iy + 38 S B A MBI E MIE R LVER, FeH
BHBES; mE NS REEMIERSILER, FeRETHE,

4 THEe

4.1 VI LHBbeFHttE+—H TEAFTIHR A

AT E — %M FFEBH “BEHRYR” REAREREERERRESOTE
FHIESE, ASCHIBTR MR R RIS —FirE, Bk, X8 “BEHREZR" M
BF S0 WA E b )2 5 51 518 0] 25 b o6 o 2 3t 38+ — iy 1+ S P 57 (B R KL 3 B )
MUEHRAZ MR, MEER— (F2ME3); HK, WK HIENERTE2 —2 85K
R K, SEMAEANR EHFEEES—B, ML SRR SR “EHRY
B R ERAEREBA, E8a5 FFEERFEREGHERR, XBRAREMH
YRR HAFE, WRBBERY A LG XFE; K=, “BHRYR” MREHAR
(100 pm DA TFRK G4 E ) RESHAMARFEHEME REIHERRKAES
LK), HAEET YT EEBI5RAE 100 um P _E BIEEIHRES), 58y
AFE @m—), HEHSHEAAE L L AR /A —B(E 4 fagg 2)> 7>, Hpg,
“BERYR” WEETPHESTFER “ARE+KAHRREYY”, SERAELLSE
28 (F3), ML EHEESEHEE. THANER S ERM., #iafMakEE R
FITIE Y MEE XHRT UAES (FEEEUNRKEBRBREYY); HE, “&81RY
B MARASSENAHE L LAl # TR H, HEEETENME - Si. Al
Fe. Mg, K, Na, Ca) HE B+ 48K, HMEXTE Mn. Ti. Co. Cr. Cu. V. Ni,
Zn, Pb, Zr, Sr. Rb, La, Ba. Th. Ce. Ga. Hf, Y) #1475 si<RAR HALI(E Sb), iR
kABE. BE. 9PRSTESFEMNIEESE R —MS, NI LS 6N ‘Bt
Ry " B BB KAERY A EARHE, HREGEEHHLORREAMREBX D4R
T R 5 AR 2 b X A A HE R T U S A R
42 UILtHAeHtET—HIBFILZFIBESH

gL BEEFRINH, TREREAENBENAGT, HAERERTERHAZE
—ENE, TEREE—#K <2 m™, WHAELHEEIEE . L2 M CaCo. EHE
k. REMZERIEHEN BT HEMATBENEERRZ—, AN ESE T RESR
BT THEMTE, RRERAEBXOE LR T RAEZIBREAGT, HEFE
HRPHRENEFEMA, HENEEME E TR R EBRIFE, TREENTE,
MRIFETRIEERTFEEHBX™, WL LSRRt — 5T EFEEE TS
R X AR E, HWEBICRT S5t ns, D2H L L AAME
. EHISITEGRL . KLy YHNED (< 20%) BIEBR L BEED . BB ER
MDY, XEAEMEF R B 23 T — 2 RIENEIER, (HRERS, UARIRREEEA
WRBIRRE, WiRSRI AR BB, BEMERELNERIFE, & HES SR tE—
B, BERBERERE (B6c. 6d) MRS REE (B4 ME2), HHKERLEH
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(A 6f) MBI TR2BME . BEMET4EE (E6c. 6d). HLHWik26%. BWIERE
HWHIREE B SAFIE, XERREZ2FRIMMEER, EFESAERRZHEFe i
%, RHEZIRIMBUESEER, BRI HBRZIKB M Fe MBHBE, R
HEEEHY “BRL” REREREL, PEHREESE™), B LAMM, SHMEl
HH (AR, KRESER. PY44% FESELLHEM, EHEAKE (&M
AEEAIE (F6e), EREZINERERERTILRLL, MUEEE THREETS
WREBE, TARAEDHSHE, BEREEREEESTH LS, BENEREL
BIFFIE, RELEMSHIHMEFER ARESINEEE W, RERENRSTEREX,

BUEEER LR (FLESSE L LW A L), KT I s AR HZ
BT ARRENRESGEER, BP: BESEHHRE, &4 LR SREIHERETSN RN
HoFt e, RN R, R T & HES, (HERBHYER L) -2
i, BRI RmE, HTEWER T IERE L LI —E B E M B NS E
A, BEaERTTFREDLELLMEES T £ S, NI EFES2Hi Rk aE
oy 9 LR AL S IR A 2Bt A U LT B2 — B
43 LIt HSHLHFHSETHIESF -

AR B H D SF AN T AT B B BR B4R AR > ™, DL s+ —H 3%
B3 i BB R B AL RT3 T £ F SRS . BEH R (11500 a BP): #
EMELE LMEHERKBKHX—~KERT, k8 NRREDX KRS AR
RIS HANT—REr b FRR TR, FHEH MRS B A 8 X NSRBI, M
k4 BENRALBEER, 2513038 (11500-8500 a BP): A4 Fit ¥ + B 4HI Lt,
HEWME O BIBFE (i, BEMLE), XRRESKERKKMERE, RHKK
fBZE DY S 8], 2 FF 4R (R BRR O M B A AL JEARAE, KIRFIPERIIE N, MRS RTDA
RUURYIR>, T RBERHE R B et i X SRR, WXL R A B 2 ) XA B
wYER .

£F it (8500-3000 a BP): M d LS, HBINEAFTHHLKE (F6C. 6d),
BRBEERAYTH 2R . Bt A B AR AR AR A AR G5 W SRR AE T8 7 3R R BB VE F A BURGFLAE
WK E TN, MEARLEE, HEREEAT (D). ARLKERERK (B6). BE
R MERARED (£3), BERHEEN TRIIKNAEYIERIERABFe RETER, K
B TRERS . HERENEYBRAOFEFTE, A TN EAE T ERMEE TR
(HIBRERTHEHREMERTRE), &4 ERKEEERE, AFtPHRAES
Kogk, SEERBBRIERE CGERINTTEE 2B MERBH TP LRAEZHL, BXt
YW R UTRYIRE SRR NGE B £ S

SFKEE (3000 a BPLSKR): BEGERE L L, H#E 1 L EREHE KRS
B ERAL . BRREET PRAME ., SHHSERELS), HAEREEERTHLES,
MREFSEHLL, XKBH3000 a BPAH, 257 2HitPHNEEREMNE, K
WERKERA L, HERER, SEREEEREK, VAR UAEBIRIRHE
K AT T kK,

5 i

i BRI, FXRBT FHFENR: O T EHF—FZNH 68
‘WRERE" WEMHESHEA AN L —H T RFTIEL—8, HaEs
i, TYAE. FENHETRLAH . MESSTHSHLRANARKRERY—H,
RS “BLRERE" RAXNBBERNESRME, HLRGEH LRk A AR ERN
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UALRANT FHANEERFNSE R, © WL LA 53X e RARYELRR
B B2 B M AS R R B 0 R B TEFE, BT TS-Le-Se-L-L-AD RIS E R, X 5EAS
W 2HiHE L LRFIIEHTL—B, @ WALRITEYIATEZ BESUE & E W
Ahig 3 T IUL L g X 2SR, BEFHHARB (11500 a BP LIR)), KASHEHLE
7, VERBELIA, EAEENELEL. 25it9# (11500-8500 a BP), & TF%
BRERBRR A MEENTERE, WERENES, ERTEESELEMN L, S5t
#A (8500-3000 a BP), SZAF| £t EARBHME, WALREERBMPLRIEY
ZRRFUNIEAE, MR T & LS, £FitsE (3000 a BP LX), SEREEER
%, BIREBHLRXHEEE, BRTERZL L.

A SOFIUL A X S0 8 +—t HIRF IR UL R VIR, 15 2 018 M R ik
MARFREAPR, EUEEHALERR . SHRBRERIEGAER., CRERRE
EEHEMRIE, F%,

B BifiFR. REM. BER. AR, KeSEFIAZENNFE,
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Holocene Aeolian Loess and Its Pedogenic Modification
in the Upper Hanjiang River Valley, China

PANG Jiangli, HUANG Chunchang, ZHOU Yali, ZHA Xiaochun, WANG Chaojian
(College of Tourism and Environmental Sciences, Shaanxi Normal University, Xi'an 710062, China)

Abstract: Loess-like sediments over the first level river terraces of the Upper Hanjiang River
Valley between Yunxian and Yunxi were surveyed in detail and then sampled systematically.
Pedogenic modification characteristics and the structure of soil profiles were observed in the
field survey. Particle-size distribution, mineral assemblage, major eclements and trace
elements, magnetic susceptibility, CaCO;, micromorphology and OSL age were analyzed in
laboratory and compared with Holocene loess-paleosol sequences in the Weihe River Valley.
Results are shown as follows. (1) The loess-like sediments have aeolian features due to
continuous accumulation of dust storms since the Late Pleistocene, with the profile structure
TS-Lo-Se-Lt-Li-AD. They are the same as the Holocene loess-paleosol sequences in the Weihe
River Valley in these aspects, including stratigraphic structure, color, physical and chemical
properties. (2) The dust storm sediments went through different degrees of pedogenic
modification in different periods, namely weak pedogenic modification in the late Pleistocene,
very- strong pedogenic modification during the mid-Holocene and weaker pedogenic
modification during the late Holocene. (3) It was cold and wet during the late Pleistocene
(11500 a BP) and frequent dust storms led to the formation of Malan loess layer L. It is a
climate shift from cold-wet to warm-humid during the early Holocene (between 11500-8500 a
BP) and dust storm activity gradually decreased to form a transitional loess layer Lt. It was
warm and humid during the mid-Holocene (between 8500-3000 a BP), and dust storm
sediments were strongly modified to form paleosol S,. It tended to be cooler and drier during
the late Holocene (since 3000 a BP), and dust storms were obviously inrensified to form
modern loess Lo.

Key words: aeolian sediments; pedogenic modification; Holocene; Upper Hanjiang River
Valley :



