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Characteristics of Weathering Crust and Formation of Planation
Surface in Wangmangling at the Southern Edge of Taihang Mountain
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Abstract: Through field investigation, indoor test analysis and regional comparison, the characteristics of the
weathering crust in the Wangmangling area and the formation environment of the plane of the surface are
discussed. From the aspects of geomorphology, palacokarst, and weathering crust, it is verified that there are
planation surface (1 400~1 600 m) and paleo-valley-mountain surface (800~1 100 m) in Wangmangling. Through
the geochemical test of the weathering crust, it is believed that the planation surface was formed in a hot and
humid climatic environment, and the aluminiferization effect of the weathering crust on the weathering crust was
obvious, but it was still moderately developed; paleo-valley-mountain surface was formed in a warm and humid
climatic environment, and its weathering crust was not strong enough for desilication, and its development was
moderately weak. Finally, through regional comprehensive comparisons, it is concluded that the planation surface
is Taihang planation surface which was formed in Oligocene, and the paleo-valley-mountain surface is Tangxian
planation surface which was formed in Pliocene.
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HUBZREREXRBRKENENEE, 6 —E
BEMRL; BXLASTEEE TR EER 1 400 m BHE,
A XERMNBaLeRBatL, a2 ThE
HUBAZEA. AzREKAENENES, CERL
@A 9),

Q)EH EA RALFAFIE

HRALFAERO L, AEOTTHERRT
Ry HRATHHTREANRP, ZEHRLE
BEBSR(A 5).

3 RAMRRENIL

WEEAPRERNARIFERKESR,
Ca. Mg. K. Na %WESIHETRIR D BERE KR 1T
#, W Si. Al. Fe. Mn, Ti ¥t TSR BFAER
fFh BT E R, FERACHIEIERB#T, A
TR REBTOARRNE, Hahtt TR 5EETE
BB S B R A, B RD L0 RKALH
B. hEPGRERERGSBETBEREEENE
RAERI(REEMBEED, 1996, KWAZ, 2007;
BH%E, 2007; M4, 2008),

ARPFILER 13 M LRALTRR, HP,
H1-H4, H6. H8-H9 % 7 NEERLSAHT 1 400~
1600 m, FrEA 4R A BEMLIKE R E, HI12,
H15-H16., H18, H22-H23 % 6 MM T 800~
1 100 m, TR L ERMUTTFHRERRAESHEE

BRWALHEP LR, N6 TFERIURILAMK
BHBEPE D. RARBH(SIONALOS) . Bk
(Si0,/Fe,0;5). 4k H(ALOs/Fe,0,). fL2EMARTE ¥
(CIA) B AL #k¥5 R BU(BAYE R4 ¥4 + AL 55 i
BRAFRENER. WX TPEBEXFACR)H
FEEBPOLTER.

3.1 BEMRLFbERAL A4S

(WEEBTERKIE

kR GER 2), EHEME Si0,. ALO;. Fe,03
EHEZMEREDSEN 80.29%~85.67%, =RILE
BRATUERANEERR. NHBHAIXE,
MgO.Ca0.Na,0.K,0 MIEEZ N 5.65%~8.17%,
RAGIBLRKERENSEK, REREH T HE
RIRL T L2, IIBHEA 2k E, Sio, WEEN
45.86%~62.10%. ALO; KIS &N 16.65%~26.52% .
Fe;O; IEEH 6.15%~10.77%, Fe,0; 1 ALO; BI&
BET Si0,, RARATHNRELERHFAGY, R
PERE,

WA, M SiO,. AlO;. Fe,O; =FhEEITRM
LHRIEKE, ALO; . Fe,0; 5 Si0, S BEI AH R
HIAEHEXRE 6), RAXHTRASHEFRSLE
X BEERIREERENERR IR,

Q)RALRFAE

mEFARGER 3), SHERLERTIER(CIA)E
LF 73.80~85.59 Z i8], FH{EN 81.87, RBLBM

£1 MREAULRRBEGRER
Table 1 The weathering crust sampling location in the study area

BRAORTS REAR WIR®E/m EEauR
H1 35°40'22.55"N, 113°36'43.15"E 1640 mERSE
H2 35°48'18.58"N, 113°24'07.30"E 1552 BEKE
H3 35°48'31.09"N, 113°2516.25"E 1581 BEK&EEMEGHEE
H4 35°48'41.37"N, 113°25'44.48"E 1628 tERKE
Hé 35°44'55.19"N, 113°25'45.42"E 1468 FHERE
HS 35°39'42.71"N, 113°34'44.33"E 1520 B=RKE & REKE
H9 35°43'58.47"N, 113°14'47.06"E 1300 BEKE
HI12 35°39'48.30"N, 113°09'38.70”E 1127 EREE
H15 35°37'33.82"N, 113°05'35.91"E 1046 FRERKE
H16 35°36'20.90"N, 113°04'25.93"E 1013 KREH
Hi8 35°34'56.37"N, 113°00'51.00"E 966 ABRKE
H22 35°35'57.87"N, 113°02'46.14"E 1049 BEKE
H23 35°36'18.17"N, 113°03'11.25"E 1028 ABKE
%2 RUREIBRELEINE
Table 2 Chemical analyses of constituent elements of weathering crust
HRRS Si0,/% ALOy%  Fe;:0y%  TiO/% MnO/% MgO/% Ca0/% Na,0/% K:0/%
H1 62.10 16.65 6.15 0.77 0.14 2.26 0.93 0.81 4.17
H2 46.98 23.37 9.94 0.47 1.47 1.50 1.44 0.16 2.55
H3 47.59 26.52 9.11 0.61 0.12 1.50 1.51 0.22 2.74
H4 58.68 18.98 8.01 0.65 0.11 1.79 1.13 0.39 251
Hé6 48.67 22.21 10.06 0.59 0.13 2.36 2.80 0.13 3.24
HS8 55.71 18.76 3.97 0.63 0.14 2.19 0.78 0.29 2.76
H9 45.86 24.69 10.77 0.53 0.07 1.79 1.63 0.14 2.59
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Fig. 6 Correlation analyses of major elements of weathering crust
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Table 3 Weathering coefficients of weathering crust

BRHE  Si0/ALO; Si0./Fe;,0, CIA BA

H1 3.73 10.11 73.80 0.49
H2 2.01 4.73 84.92 0.24
H3 1.79 5.22 85.59 0.23
H4 3.09 732 82.49 0.31
H6 2.19 484 78.26 0.38
H8 2.97 6.21 83.05 0.32

SEEGETEROMFERMBE; RALMERE
(BAYAEALF 0.23~0.49 Z 8], T K 0.32, XFMK
BA HMFFERBAAHLAE M H Ca, Na, K. Mg %iE
A S HX T Al Fe S HAMRIIME, KX
BESYKRE, RBRIRAL,

¥4 RUREIBARUFESTE

gk LR, RVERATE R TR SUER
BT, HEIBRwRERE, SB4HA8™ER
*, REZSRAIEABEE, Ba+RAeTHET R
HARH, BPERFTRE.,
3.2 HEARATHBRLFEFIE

(HF B ITTEFFE

wmk 4 iR, NIEHEADRE, SHa S0 &
BN 61.18%~63.98%. A1,0; & &%
15.05%~17.31%. Fe,0; & &N 5.90%~7.28%., HLL
FRF¥ERFE, HRERLFTN Sio, FREH,
i1 ALO; #1 Fe,O; & BEAK, BLHH A RILZR &
BEERTERS; NBEHDKE, MgO. CaO.
Na,0. K;O & E2Z MK 5.80%~8.29%, =Xk
& T B RALKBEER, BRRBT K5

Table 4 Chemical analysis of constituent elements of weathering crust

HREHS $i0:/% ALOY%  Fe,0:/% TiOxy%

MnO/% MgO/% Ca0O/% Na,0/% K,0/%

H12 63.43 17.07 7.06 0.87 0.10 1.55 0.96 0.47 3.01
HI15 61.18 17.31 7.28 0.83 0.10 1.74 1.67 0.57 2.36
Hlé6 63.98 16.35 6.37 0.85 0.10 1.61 0.93 0.49 2.77
H18 62.38 15.05 5.90 0.81 0.10 1.78 3.13 1.05 2.33
H22 63.58 16.69 6.81 0.83 0.10 1.84 1.10 0.62 2.63
H23 62.96 16.28 6.61 0.80 0.12 2.05 1.21 0.75 2.78
18 8
. *
17 * 7F L 4
X R L
3 * 3 -
< P L4 4 .
16 6P Py
15 1 Y 1 ) 5 1 }
61 62 3 64 61 62 63 64
Si0J% Si0./%

7 HEARLENERTREXMESTE

Fig. 7 Correlation analyses of major elements of weathering crust in in the ancient wide valley
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Table 5 Weathering coefficients of weathering crust
HRHMS  Si0yALO;  SiO,fFe0, CIA BA
H12 3.72 8.99 79.35 0.35
H15 3.53 8.40 79.01 0.37
H16 3.91 10.04 79.60 0.35
HI18 4.14 10.57 69.81 0.55
H22 3.81 9.34 79.33 037
H23 3.87 9.53 77.45 0.42

AETHRE. BHEOSERER,

HAh, M SiOs. AlLO;, Fe,O, =FFEBITEN
KUEWEREBE T, BHESTHLRBEHR, =HL&H
XEBAAR, IMERTRASFMEIRERAL
RAERAFHREEESREERSIEAREHR
o

) RALHFIE

mE 5 fix, &S SIOJ/ALO, EHA T
3.53~4.14 Z 6, BREBRNILTE, Si0.Fe,0; HA
F 8.40~10.57 Z 6], ¥R M5 HIREE Rk
BHERER, BERTHREANALZTHRLEEE
ST REmNAMLTT; SHAHLERTEHEBCIAEL
F 69.81~79.60 Z 8], ERFENAILTH CIA HEK
s RET HPEREOILERMEE,; RILMkE
REBAYEALT 0.35~0.55 Z 8], XFHE BA B AYSF
fEB 3877 Ca. Na, K. Mg EiEshA#% T Al
Fe S1EHANRIIME, BER TRFENILTTH
BA fH, FEHERT NLERBRERRTFEES.

SEHR, SREALTERTRE. BiEN
SERET, HEFMRAERARESTEY @,
BRALTRR BB RIIMIBREL, BBt ESIE
AR, NATRHAEERERPERS.

4 BRI

4.1 5S%icipR3tt
BEZ2EANNKTLERFE=HEYE, &
PEIALEMEFE. KITPRYFE. BRERS—
WEmE. 4, LERRFEAERTHELR, £
EARTEER 1 800~2 200 m Z[6); KTHRFE
ERTFHF, 56 FILa PR FEasIE, HK
1 500~1 600 m; fEEMEFLEH R T LEt, 2%
FLEST, BREEAERT (RH%, 199,
1999a, b, 2000; RtE, 2001, 2008a, b; LE4E%E,
2007; ZEHAFY, 2010),
KFWWBEEFE X IR 1 400~1 600 m AY
B REIRA 1 100 m B A B SEIL XS
R 1 000~2 200 m BYARFT 1 e ¥ 4R 4 A TR B 19

BEE, BIREENT Y, EEXEIR 1 400~
1 600 m A9 1L TR TE B T 377 th 80 KAT M S |,
MBIRLA 1 100 m WERAERERT LEAE
BMREAF—LER.

4.2 5KI=ZgitbRxtE

B REANRIL =Rk X EE=PHEF@E,
RRFEAFENHRATENAFNSKE#E, LIE
EERGFRT, SBE6HEBEHE, E3MXIR
M E AR R TFHFtiR; KR FmEs
RRYE Z2%H, HEZERANE KN ER LK
EXRMEMMHASHERET, BERETE
300~400 m, #EWZRRFEHE R FSIERREE
By % th R (A R 48, 2006)

IFBBXMRIRFEEAR EHERA N
SHRFEFHLEE, WRPHERANBEZRDE
ERERABERLEFEAFINETRE, LBERE
RS S =ik XX, Bk, HEBH
R X BRI T #F s K17 R m;
FHEWX DEM HEEATREREPEBERS
HEHMMEAE, HEREE 250~350 m, BENH A
KERWA LRz, HEREE. BRESEY
Al 5 = igesth X (KR ARt b, MM RE %
FRITPRFHELESFOLGRESEBNRERT L
PR EEBRS—LER,

43 S5RAEMBELL

EFHHUCREAMRX ZE —-BREE, Ext
KEHMEY, &KX F 323 E0EHR BB EmE
EBA, BRILZAN, EZIGNESHER, FRF
ERETE R 26 TR 650~2 500 m MERE
Mo, = LD SRR A (ZEDEE SR, 2008), TEEDEEAR IR
HEERAT, LK FEREXERER, REFND
FREFREARD, B FEREBFANIEE/NTFEA
X, B A RO TSR R AR e, AT T HE
BrEFBRMEXERA 1100 mWERSENEES T
EFrt,

44 S5%RFHEXL

RBEZFANKEXABREFT —RKER
1 100~1 300 m R T8 = LR MIF R R Fm,
R¥m g+ AT ARBRALRE, REFTEH
TERORNMKELSR, BRETEEARS, B
PERXEERERESSE, 2011),

537 TR 800~1 100 m & A B RALFEHE
HEBMRATR, BEX ALO;. Fe,0; 5 SiO, Lkt
UG LA B 3 4 2 i 2 48 30R0 KUAL o 7 2 0RO 43
RAD + AT EBIERFRR, HRALE
R, &xa+ Ml ERTTHE RHRNALR
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BERXF R RARFH—FE, TREREHERE
R ESEREERT LHHEEIRFIETHER
BRFmE.

5 SGE5RE

51 it
KT IR % T 35 18 X XL AL 5% B v R
S5RFE TR EHITRERARE, BB TILE
AR
(OWHARREEF—RRFEN—RERLS—I
EiE: RYEAHERIREE 1 400~1 600 m FHif,
f WL TR T K F AR X i IR ARG L TRER AR AR, K b
RBENMARML EESRENR, HTRE—LEE
SAEFEN R B E 800~1 100 miHE, RENSIKE
FREAL RN EBESREIIR.
QIRXRFEE R TEANSEFRET, B
SIBERHRAERE, HBRHARTERR, BE
BHEAEAAR, B+ RATHNETREARL,
BRPEAERE R —LEREHATIRE. 8
HHSBEFET, HEHMXAERRES TR
i, BXATPBHBEASBRIKERSE, BHEE
BIERIEAR, RN ETRERPERT .
(3BT 5 X 3% Wi ] R 2% BT 37 37 it 9 K47
WERYHm, MERAATEEENT LFHHMNER
MRES— L.,
52 RHE
B F R R LR &3 X BER A XT LB gE, ¥
HHE T REmAE RS RRERENR, B,
T—#I/EES RN RFEAG TR RILTHITIE
MW EE S, RRTILEERVEHTE R AELE
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