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Magnetic properties of core HF1-2 from Lake Hongfeng in Guizhou Province and its
implications for soil erosion

LV Minghui'?, WANG Hongya', CAI Yunlong', WANG Wenbo' & XU Lin'

(1: Department of Resources, Environments and Geography, College of Environmental Sciences, Peking University, Beijing 100871,
P.R.China)

(2: National Climate Center, CMA, Beijing 100081, P.R.China)

Abstract: Lake Hongfeng is a reservoir located in the center of Guizhou Province, which was built in 1960. A 35cm sediment core
HF1-2 was sampled from the lake for analysis in 2004. Some mineral magnetism parameters such as SIRM, y, IRMaomt, xarm, Hard,
%% are measured, furthermore HIRM, ARM/SIRM, IRMjon1/SIRM, ARM/yy, SIRM/y; are calculated from them. Based on
magnetic measurements of the core, we can find the changes of magnetic properties influenced by soil erosion in the catchments
during the past 43 years from 1960 to 2003. Combination with the results of analyses of '*’Cs, grain size, TOC(%)and C/N, we divide
the changes of soil erosion in the drainage area into several periods during these 43 years, the most seriously soil-erosion periods are
during 1977 t01980 and 1987 to 1997. Compared with the rainfall data, we find the precipitation, especially summer precipitation
may be the major reason of soil-erosion during 1977-1980, and there are some other unknown complex factors to affect the serious
soil-erosion during period of 1987 to 1997.
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Fig.1 Annual precipitation, summer precipitation and 24 hours’ torrential rain(=50mm)showed by the data of
1960-2003, and 1 hour’s torrential rain(= 16mm)showed by the data of 1967-2003 from Qingzhen

meteorological station
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Fig.2 Content of *’Cs of HF1-2 sampled from Lake Hongfeng
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Fig.3 Content of mean grain-size, content of organic carbon(TOC)and ration of carbon to nitrogen(C/N)of
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Fig.4 Mineral-magnetism parameter of HF1-2 sampled from Lake Hongfeng

ARG b BT R B B PR IREAS S, AREVERRIE A, 225K . TOC Ml O/N WZEMLIFOL, fifiih
LEARIITCRR AL S HF1-2 vh B 60 &5 A9 LR D A R R HF1-2 AR i S e 11 ok 19 - S (e i Xl 2y



SRS SN oAU HE1 -2 SLITARap 6 B S AR B 3 384340 & 5L 303

8 B
3.1 £ | HrE&(1960-1977 %) (35.0-28.5cm)

TURRY RGN P 1) B B AR [FI 20 s A3 (R EPET ) . SSD UKL AN S &R A 40 () 5 = 1R
%, JF HAcdnn) SP ks . SSD MURLAY AT Lo il =g ; S BREEVER WITERETE Wy & . TR
WEPERFTE L I B B A= i Ve 5, R Pt 78 RS RR T 1 ek 2.

TOC(%). C/N. “FHRiAs . Bfd . Wby & s #RE B Wi/, 0 & i i, 2] 7oyt
AU RAL . DU BT AR, B L R — MR S BB B
3.2 % |l BrE&(1977-1980 ££) (28.5-25.5¢cm)

B Bt U RGP ) 10 Bt B AN RN SRS CE R RGP . SSD JURLAN Sz BRRE 1) 1Y
FEREE N, BT — . B R SPOBURLI B b, AR MD UL ) R A BT
K. SRR AR RETERT ) BB LU BIR RS, (H R T SIRM YRR W] 3, S ATTR
R SRR TR ) B AR RS I Y. HED I B B — R R AR R B, s 1 R AN AR
EHIERE, RIS A R, HA53E ATTRW) i AR P AN S R RE 0 i & 5 T

BR TOC(%) AR KZAL, /N SFIRAE | By ib RIS Y & s 8 WY b B, 3 18R — I fl, R0
TR B ) R AR R R, S AVTRR I RGBT AL IR 2, HUTBUY kL B AR A, R
BB R A E SR Z A AT e
3.3 £ Il HrE&(1980-1987 4£) (25.5-19.5¢cm)

DU A REE Y BT Bt . WERREER W) . SOERRETE R M) 0B AR M B B LU B AR 2, AR HT— B
BOA g, HEURIAS AN, F B LB B — M2 AR 455 B M B, Rk P - SR D e £ wi— B B
PREVE A PTIRE, R R85 I B AR TP e - R 2 B .

TOC(%) . “FHIKIAR . b FD 4 AR MR BERA AR AE, R W A DT AR iy A L 3%
Wb, FRAS A, C/N B B I —/ NI, (RECE R/, B, SR LR U B + (R i AR
FRALES, B2t sh 1 B BOGRZUR S i — N2 .

3.4 EIVHEL(1987-1990 £) (19.5-16.5cm)

BT Bk AR I REME ) L B . WARREPED 9 . SSD kL gii B fRAfe e IR, gk
WEVER™ ) . SSD MURLEREIE W) BT S it v Y HU A BT IAAIR, SPABORE 1) &5 Bt A BT REAIG, 1T MID JB0REAT il 14
%, RERRETED W) AR A BT oY, (HAEREVEY) BTS00 L 0 B S R i, R A DTS i 2
RWEER ) 0 V] REAT BTG N, (B AR REPEY) B SR TP 0 LU T B T I, R T I B B i B =
TR ARG .

TOC(%).C/N [t FHRAR R b A i) & s R Be R IR e i, RBI%E TV BrBerl, B
AU REEI BT . A AL SRR AR S 3 A, FR IR i rh T R Tl R 5.

3.5 % VHER(1990-1994 £) (16.5-12.5cm)

IR BLkE AT R REVE D) B . ARG YR )R SSD iR A W 3l 2, JFhRIm KM, R
ERWEPED P B B AERE MR A v 0 LU DU 8 38, g SP AU/, SR RETERT ) . SSD
RLAERETEY) B = T 0 LU 2R B a S, Bl OR A AL R fa R, HEI b LI R R R R, AU
120l R RZ SR TR, RO BE IR T INGR, 85 IR TR R R, R AT I RSO
PEWIISE, R RE PR ) 0 5 e R LG AT ] e B, PRI — MR i B A BB

TOC(%). C/N b, FHpRife . By Fb ity & EEAEML Y BE A Birkg i, RiEERT C/N MIEUETE 15.5cm
AL 3B —AN B U, TOC(%)F TN(%)FE 14.5cm &b H 30— B B (W0, 156 B A TTORR A 09 AL T
Wiz, FRIASH, 3R IEY B —AS R0 E SR A .

3.6 EVIMEZ(1994-1997 ££) (12.5-8.0cm)

TEMCBT B, YUY T RGP WK REPED 1 . SSD kL. RARBEMED W i E I AAAE R )
Wesh, (HFERT—FrBErAR L, 352 Tk, SP Bk B AR /D, SSD FUkL AR T ME 76 R M B B e i
PG5 S ke P o ) 5 A A S R R o G i o v L, SRBAIG Bi Be b A= e A JH 3 81 1 I



304 J. Lake Sci.(#i64+%), 2008, 20(3)

TR, )20 BURLRENE Y BT A B DT A LU A B TR ARE, IRESURL A BT B . ax Se g R R
TEFRW], R B By e s Ry s B, AR AN AR A -3 A R 2RI, [R] it A B T
BB, AN AT A REPEY I S . WARRETET Y . SUERRETER W) (B e B P () L S AL 3
RO E, B TR S AR AR RS R — B B s Z LR IR VR, (R4 5 (R i b e T3R5 3
C &R IR, TRES R I R R T, MR T BE A TURR Y 0 SRk R PE AT 0 P9 5 R L f51) 1 1
WAEINAARG, AT RETE R IR EE A s, (EER A AT A A A B O R AL R AR e AR, SR F ]
AER S V B

TOC(%). C/N Lt “FEIRIAR | ByEb FIRb i & TEI B B A W 3 K, TOC(%) . kAR . Mribidy
i T Bl BT T R R, R WA A S B B R VR R A 5 2.

3.7 EVIFE&(1997-2000 ££) (8.0-4.5¢cm)

DU W) S . AR Y S B R & I B W si2b, SP ST 5 B ISR U
b, WEKRREYED W F SSD UKL AEREME W TS S T LGRS AT BT, TURR A b 4 R PSR A A8 2 11
F ik AR EH F B ERR, PORILIANAY SSD Wik 3, IR IR B K e R
S TP LR SR AR A HED L B B S i — B BOR ZUR AR S 0 22 AU s I, s 1R
PRI, (20l 2R R 7 R R 2 B

SRR AR AR A e B D, R RD Y R AR TE — MU 7K, TOC(%) Rl C/N LG Ul
BEHT— W B W b, SRUTHE AT A ALY BT ] b, DCEAR Foked, s B B sk i 452l A
L ECN
3.8 FE VIR B (2000-2003 ££) (4.5-0cm)

PR W REPED ) BB NI, TWARREMED ). SSD AT BURLI) & IR TR Y, RERmEED
P S R E RV ) S St v A LU U T B, 8 U] R SR 200 O P B e P T b 4 L 1A
T, AR UL B 0 5T R SRR RGP 0 S S IR TERE N, SRS VIIL B Beh b 3R A (= ok AR A5
(ELTR J2 RIS 490 J5 RS g 1 0 o i A DTORR ) R BSCREERE n, - ELLG A BT B . HEI IR i 4 3= ol
VERLEA A5G, FEEPTERZ, UINBURAREVEY) BT 32, (A0 ] RBAFTE 0] T IER 2D R 1 3

TOC(%) 1 C/N HLIARLAS K, SEXRiAE . b R i) & g Bl oy, (ELEAE(E /DS, AR K
TS A IR ESN. FRUA B B R A R 55

4 gL

BT UL BRI 2565 00T, A 1960-2003 4ELASR, LTI I 1 A ph Al AR Akt AR,
XHRRIEAT A I BAE IR L, 254 PTCs BAFMSER, ML T 1960 4F 2 2003 4F- i) 1) 1 HEZ ik
SR, REAEDTH ‘ol m—8 — Ak, B Es Mz, A I
M IV, V. VI, 2305030 T 1977-1980 A=A 1987-1997 43X Wi~} a] Bt

W ST b X A RS IR — A E R E R, KRR E 2)WLIE T, 1977-1980 4
B3 2 - R Dl R N L BERMOK . MK R | 24h BRI EIIRK, RITEILH BEK =T R
Wi 3 AR i R A LR 2L HAE 19871994 4F ] + (2 pls@ ZU A e [ B b, B 24h 2 FR & A S AT,
Rk S . HZEMOKEM Th B FEEEN, RN T RerE B p, BRI R m 57
M RN ERNER, MAEEHLEEMNZE, 76 1994-1997 4 1) LR ZIR B, 4EFEK A T
. E MK BN I, 10X — B R SR A, DRI X — B B R 2 - AR
T, AR TROKE R 5 R IR

MR A 2R RAE BB . TOC(%) . C/N S8R FR1S H Y 4R IE B, 78— 2 TR I i s
o SRR A b AR, (BT SRR O S S AR A R R 2O R T A X AR, HARIH
FACCHEZRE WS 28, Bnixy R & A4 fPIERFILE], B & T TR A BB S FIERIT.
i PEMAFREEMFE TR T LI AR > TOC = C/N MK 324 T 85
LHEMBRETIEREAGNARBRFRRGLGEAREE LR TR ITE NI AT LGN TRETH



SRS SE N oY HE1—2 SLIR R e sk A 4 B 3t F 384240 & 5L 305

o, PERLHAFRRLRIEL THEREARAEFHTRA VCs SATRBT K 8h, A, E0H
M.

5 &% 3k

[1] Brubaker SC, Jones AJ, Lewis DT et al. Soil Properties Associated with Landscape Position. Soil Sci Soc Am J, 1993, 57:
235-239.

[2] A0SR, W, ISR, U BB YRR SRR BERE L. WRABIEE, 1995, 7(2): 141-50.

[3] WIsFz, Me, Apple E 4. #IIATIRIRE =B I A 2 L. R, 2001, 46(17): 1491-1494.

[4] WOE, SkDE, BRZES. SEBUTRY R ERE RIS J1ma R, WA, 2006, 18(1): 43-48.

[5] Thompson R, Oldfield F. Environmental Magnetism. London: Allen & Unwin(Publisher)Ltd, 1986.

(6] @rceh, ¥ P, sk TE. WA A0 PRI i MOHCIREE I . HbBRIRAE I e, 1995, 10(1): 11-22.

[7] Huang CC, O’ Connell M. Recent land-use and soil-erosion history within a small catchment in Connemara, Western Ireland:
evidence from lake sediments and documentary sources. Catena, 2000, 41: 293-335.

[8] Eriksson MG. Mineral magnetic analyses of sediment cores recording recent soil erosion history in central Tanzania.
Palaeogeography, Palaeoclimatology, Palaeoecology, 1999, 152: 365-383.

[9] FLLW, WL, RFFFE. SHNE RGBT R TUBW B 0 PIREVERRIE BOL R 3 S BRI, 2006, 25(5):
865-876.

[10] BT, FL, 46580k, FETWIH oKDY /A i e RIMATTE. K L ORFRE I, 2007, 27(3): 36-41.

[11] J7REVL, MOCHE, HoEs%. LOMITRY ¥Cs T I A9 TR R MR AR R R, BRI, 1990, 19: 1487-1490.

[12] £, & A, J7EITAE. SONZIBUTURYBERAT R A S ORI L. BIiAR, 2004, 16(1): 21-27.

[13] BE K. LU 5 QeI A O oE. SRR, 1995, 1: 1-9.

[14] B#iese, JTETL, K 0ESE. ORI R T BIA DT BRE TC Sk —— AT R B S ). ERLE(D 38), 2003(6):
563-568.

[15] Kaushal S, Binford MW. Relationship between C/N ratio of lake sediments, organic matter sources, and historical deforestation
in Lake Pleasant, Massachusetts, USA. Journal of Paleolimnology, 1999, 22: 439-442.

[16] R3LZE, VR, TTHEVL. SUMBRMREA &S LR R AP, 527, 1997, 34(2): 212-220.

[17] Oldfield F. Environmental magnetism — a personal perspective. Quaternary Science Review, 1991, 10: 73-85.

[18] FEHixtss. LIEMTTRRY) B ES B AR PR RL 24 T B . BEHBGE R, 2000, 16(6): 479-483.

[19] Banerjee SK, King J, Marvin J. A rapid method for magnetic granulometry with applications to environmental studies. Geophys
Res Let, 1981, 8: 333-336.

[20] King J, Banerjee SK, Marvin J ef al. A comparison of different magnetic methods for determining the relative grain size of
magnetite in natural materials: some results from lake sediments. Earth Planet Sci Lett, 1982, 59: 404-419.

[21] /S ThE. T E LR S . JUaT A R, 2003.

[22] BRioR, L£400F, @anh. PREERE A MOLE PR OT A h i . = BB BEREEMI T, 2001, 13(11): 11-19.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


