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Abstract: River terraces can record climate change information of river basins. The terraces of
Longtan River in Yichang was selected as the research object and there are four typical river

cross-sections, using the methods of sedimentology and environmental geochemical to study the
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sedimentary characteristics and environmental directives. The terrace sediments was tested by X-
ray fluorescence spectrometry(XRF) in order to analysis the characteristics of material composi-
tion. Four indexes including CIA, ba, SiO,/Al, O;and SiO, /(AL O; + Fe, ;) were selected to
analyze the environmental evolution process in Longtan River, and the analysis results were ex-
plained by multivariate statistical method. In addition, using multivariable statistics to make fur-
ther analyze. The results show that there are four level terraces distributing widely along Long-
tan River in Yichang. East bank developed erosion terraces, however, pedestal terraces are wide-
ly distributed in west bank. According to the correlation among chemical composition, it can be
seen that the character and composition of the sediment are similar, which are rich in iron, alumi-
num, and stronger chemical corrosion. It conforms to warm wet chemical weathering environ-
ment in Longtan River. The test reasults and the multivariable statistics’conclusions can reflect
that the degree of hot and humid environment in Longtan River tend to be weakened since the
quaternary period. In addition, it enrichs the basic data of river terraces in Yichang, which re-
flects the natural geographical conditions and palaeoclimatic characteristics of sediments in Long-
tan River in a certain degree.

Keywords: river terrces; sedimentary characteristics; multivariable statistics; environmental evo-
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Fig. 1 Schematic map showing location of the

study area and water system
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Fig. 2 Schematic map of profiledivery and distribution types of Longtan River terrace
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Tab.1 Summary of the distribution structure of Longtan River terrace
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Tab. 2 Testing samples using XRF
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Tab. 3 Composition of constant elements( %) of sediments’ samples comparing with upper crust( %)
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Tab. 4 The weathering index of four level terraces

in Longtan River
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Tab. 5 Correlation coefficients of constant elements insediments of Longtan River terrace
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Fig. 4 Correlation analyze of sediments in Longtan
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6 Characteristic roots and rate of contribution

in principal component analyze

75 FRAEAR pigE SR TTRR
1 4.017 36.516 36.516
2 3. 065 27. 866 64. 382
3 1.974 17.944 82.326
4 1. 057 9.613 91.939
5 0. 737 6.702 98. 641
6 0.115 1. 047 99. 688
KT AN EHSNBLERESR
Tab. 7 Characteristic vector of fourprincipal component
F Sy ai as a; ai
SiO, —0. 46 —0.18 —0.10 0.02
Al; O3 0. 46 0.19 0.13 —0.05
Fe, O4 0.42 0. 00 0. 24 0. 39
FeO —0.13 0. 08 0.51 —0.12
CaO 0.01 0. 25 —0.59 —0.09
MgO 0.43 0. 24 —0.19 0. 00
KO 0. 05 0.42 —0.06 —0.62
Na, O —0. 34 0.37 0.18 —0.17
TiO2 —0.03 0. 35 0. 45 —0.03
P05 —0.25 0. 39 0. 00 0.51
MnO —0.11 0. 47 —0.19 0. 39

2 JEAE ] (FeO,CaO & 8) st e & TiO, &
R ERSEE A UESY e d S - NS
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A3 LA A A FE A 1 BT R R N AR B A
OYEEA TR AR AL, T LA B 45 4 i DURLRRAE 19 25 &
WM E R HEF AR (R 8, Hdh, V-1 AV %H#s
16 Py HTH AR S JD026, [T-2 4 [ W s fe P, )
T AR & TD027, T -4 Sy T % B i e P, 5 1T 9 A
di JD030, 11 - 3a o4 [T S4By ML 7E Py FITI Y a FF 5
JD020, 111 % B M A Py ) A b JDO025, 11— 3b
KGR A Py FIHEI R b A& JTDO21,1- 1 ST i Hh
e Py i A RE§y JD016,1- 2 128 B #a e Py 350 1 HY)
FEdh TD023, R I, KT LA Sz e Y i o) 3 35 9 55
DU 288 ) ok S A Yt AR U

F8 RETHHMENEMNEESTNERFERE
Tab. 8 Comprehensive evaluation and ranking results

of every sample in Longtan River terrace

FE it N-1 1-2 Mm-4 II-3b
2K 1 2 3 4
LEA TN 97. 77 74. 35 72. 38 68. 06
B i n-1 -1 Mm-2 Il -3a
HIR 5 6 7 8
LEA TR —13.67  —65.29  —80.94  —152.21

I HTER — E AT 5 A2 AR HR R (CTA) Z Tl
KAEWBE 7 — DR — F 0 ALO; Fe, 05,
MgO % it i 2 5 CIA {8 4 4k & # 3E & A8 L, i
SiO, RN NS ALO, S B, Ly
feita# s CIA A IE &f A R (&1 5) . 3l . T
Py 010 JR A R R b I e AR Ak R R R L CIA
AR O ST 55 ,2012) o BRI, DA A £ BE 2R —
A3 ST e VT 9 S5 1) Ak 2 XA VR R SR B S 7E A 6T
WIS R N 50— LA B i s TV TR AR
T — F & AL,

DL CIA M IH A&, UL 4 AR b A28 &,
AL Lot 2k M TR I AL, 52 ] SPSS19. 0 3K 4 X B
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CIA=280.848+1.676a, = 80.848+ 1. 676 (—
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0.01Ca0 + 0. 43MgO + 0. 05K, O — 0. 34Na,O —
0.03TiO, — 0. 25P,0O; — 0. 11MnO) = 80. 848 —
0. 771S10,+0. 771A1, 05 +0. 704Fe, O; — 0. 218FeO
+ 0.017Ca0O + 0.721MgO + 0.084K,0 —
0.570Na, O—0. 050TiO, —0. 419P, O; —0. 184MnO

PGB R* =0. 705, A] LA F 28 — 32 )43 Xt
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Fig. 5 Comparation of the firstprincipal

component and CIA
4 ZE5ie
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