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Table 1 Means, standard deviation and variation coefficient of major elements of various soils

%“m% $i0, | Fe,0, | ALO, | Ca0 | Mgo | Tio, | MnO | K,0 | Na,0
R 61.67 | 5.58 | 14.38 | 7.33 | 2.72 | o0.68 | o.11 | 2.78 | 4.27
eans

Standard deviation 5.05 1.23 1.88 3.84 0.49 0.15 0.03 0.41 6.06

BRARY
Variation coefficient 8.19 | 21.96 | 13.10 | 52.44 | 18.01 | 21.53 | 28.99 [ 14.77 | 142.00
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Table 2 Correlation matrix of major and trace clements of soils

Maijgriflﬂiem $i0, | Fe,0, | ALO, | ca0 | Mgo | Tio, | MnO | K,0 | Na,0
$i0, 0.25 0.57 |—0.54 |—0.16 0.38 0.23 0.38 —0.76
Fe,0, 0.85 |—0.39 | 0.55 | 0.91 | 0.84 | 0.46 | —0.55
Al, 0, - » —0.60 0.31 0.83 0.65 0.57 | —0.69
Ca0O * - | 0.38 |{—0.45 (—0.34 |—0.26 0.11
MgO [Ty * 0.43 0.40 0.41 —0.43
TiO, . = - % -k 0.80 0.52 | —0.59
MnO ** -* * * % 0.44 —0.44
K,0 » = 2 * - - —0.55
Na,O " - % - = * %

Zn 0.82 0.58 0.86 0.74
Ni = 6.50 0.80 0.55
Cu . s 0.67 0.60
Co =% [ 2] % 0.82
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Table 3 Principal component analyses of major elements of soils

FAT
Component F, F, F,

HHEE 5.02 1.72 1.10

Eigenvalue

Cumulative variance

Si0,
Fe,0,
Al,0,
CaO
MgO
TiO,
MnO
K,O
Na,0

0.5819
0.9015
0.9313
—0.4978
0.4545
0.9181%
0.8023
0.6807
~0.7723

—0.6183
0.2200
-0.1533
0.7281
0.8266
0.0882
0.1862
0.0900
0.0009

—0.4818
0.3001
0.0555

—0.3834

—0.1661
0.2227
0.3575

—0.2864
0.5874
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Fig. 1 Dendrogram of major elements of soils according to Q-type cluster snalysis
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Pig. 2 Dendrogram of trace elements in soils according to Q-type cluster analysis
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METRNSESFRAN, BRLELM, L3P Zn Ni,Cu,Co .V EXTRLER
R (R 5o BREXMERASFHNERERERN. —BERT, ZEMETRNE
ZheE /T Ca Mg Na SR PYR, EAEB LT ETHRERFOMKE, IHMBETR
KB, RERWET “RE"EH, SBEA T, MREL, BBXNEFUE T “HR"EH,
EHBTHERSBMER, HBEY, METRNSRZIRKIL IR AELER
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Table 5 Geochemical groups and Ni/Co ratios of trace elements of soils

28| s o tuna &y | 1w soit |7 T

Group camples Soil type (g /bB) Ni/Co Ni/Co
— 1 Bl — L L 325.1 2.24 2.13
= 10 Wit KL RS 278.8 2.05 1.90
= 8 o EESSREL B LS 180.9 1.86 1.84

FREX LHTERNZES RE/F AT T HERY FERENRKA: (D TEX
TERREZNSRZHEEERS, HBRAASERNLTRERSRERANAE. MAWLE
HEHX THETREN Y REBAEMEKR, TRSBREBRMBARTABEN. (D%E
BEERBERANUNRET, SEXTESRFNENRELAFRERN, TRROSEREE
FEHETEIBESRE, AR LKEIB EEA BN ER, EEEESAAK - ERN
TRAIRAFER(E 3)o RFURHHX , T RHAKS ETRIBERRE, EHEL
A AWMU HERAAEDRTEROBRNIE, TLABRER,

(@) XF+Mbh Ni,Co 4 Rhitit

Xing % (1991)" 45 - Wk Ni/Co WWEEEHR EBRMRE. MARBR Ni/
Co LWEEME,FHE S LA AME(E 5), 13 Ni/Co thEEANEE LHM
FEEBREN. BMB—HEE, Ni/Co X5 -BHERFHNMEAFEREMLS
X, M EER A EAEARES A E&RE, Ni/Co hERFHMEK. K Co 24—
BRTER, EBEP—KREEL Co™ FETHRERFMAT U, EESEANFE
T, Co™ AIEALK Co*t,Co™t FERMMES M TR IR TRo M1 Ni** MKRE, A&
AL, THABRETETS. Bit, EHBREBTEHOZET, Ni HTIH, &t
b Ni/Co HLEZMR, X—REAUMNRIMNERBENEEXR ILWE L5 5 RERRKE
MERBIRIE (B 4), ZEEARLR LHHE Ni/Co EHSEREAAFIED
MEfREES, B8R Ni/Co X MBERHE, WEHXARE 0.6109, /N p < 0.05
B RE(0.754), TR FEMR Hik, 13 Ni/Co LA BEBRAOEMLS,
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PRELIMINARY STUDY ON GEOCHEMICAL DIF-
FERENTIATION OF SOME ELEMENTS IN
SOILS OF THE TIANSHAN MOUNTAINS

AND THEIR NEIGHBORING REGIONS

Huang Biao, Gong Zitong and Gu Guoan
(Institute of Soil Science, Academia Sinica, Nanjing, 210008)

Summary

Based on analyzed results of major elements of 181 samples from 34 profiles and
trace elements of 176 samples from 36 profiles, this paper discusses soil geochemical
forming processes and the spatial differentiation of major elements and trace elements
such as Zn, Cu, Ni, Co and V in soils of the Tianshan Mountains and their neighboring
regions. During formation of the soils there are three main geochemical processes
which are Ca and Na-leaching process, Mg and Ca-enrichment process and Na-enrich-
ment process. Spatial differentiation of the elements was from the leaching of Ca,
Na and Mg in high mountain to the precipitating of salts of Ca, Mg and
Na, respectively, according to the increasing of their solubility and gradual decrease
of the total content of trace elements from high mountain to basins with lowering
of altitude, decreasing of moisture, and increasing of temperature.

Key words Elements, Soils, Geochemical differentiation, Tianshan mountains
and their neighboring regions



