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Table 1 Morphological description of the soil profile at Chafangcun, China

1, B Chroma

R R EE — , gl (T3) 451
Horizon Depth(cm) e £ W Colour (dry) Structure
Lightness Redness Yellowness
A A L Rk —EURCR S5 1, B 2 AL, K i
A 0~36 57.33 6. 65 16.72 X A
7.5YR 6/3 YRR, TRREE L, BAY R £
il 25 1 0, . i :
AB 36 ~110 58.31 7.28 17.74 Wt B S AT AR S5 K, TR BR £k B
7.5YR 5/4
AN i) Bt B YURES R, B0 B 0, S5 TR L
Bt 110 ~230 52.39 9.07 17.16
5.0YR 374 UL BBE , TG ik 7R 6
i % WYL, PR S5 Al o R A T L R K
BC 230 ~270 54.33 8.00 17. 34
7.5YR7/4 5, JE B¢ 1R A ) 1L
il 2 1 0, W B S PR A TR R R RN, 8] T
C 270 ~350 57.76 7.29 17.79
7.5YR 5/ 4 JE A O g o RS- d S
1.3 #WRFE
BEORY IR SRR L RE R AR T RO 2 g R

AT A AL 5T 43 A o DA ) TR T 1) T 2k R
FE IR B AE AEFE 10 em RAE (Hd A )2 3 4~ AB
JZTA) s 2FERN 2 cm SRAE, RFERE A 350 em,
JEUMR B SR FH B 23 e K1k HEAT AL, 9K 5 2 7 4 b
FL i 5% B o8 1 R A . SO T SE g
TE B VG I Y K 2= s S I & S . HERUE AW
S (CHLIORE) 07 4 Fh 28 19 % 5E 76 Leica-DMRX B 5¢
A MR T 58 0, WOV A A% 10 R R 1%
JE 25 2 8 9 iR 1 Nis-Elments BR 3.2 {243 B
8 A B T AR A 3R A . SC R ouh
Bk 52 % k(2] — 8, B vl R AR
MR, B E AR R A CIE-1976 £ &
G5, B RE b XTI B 2 200 H 5 AL F-, AR 32 il
SR BEAX (VS450) HEAT I A, R SR A LS1320
YR FE A . 48k & &k H X-Ray %6060k
AL (PW2403 ) 0 52 , W 5 Bk A AR i IF kR i 25
HOHL N B 7 ) ZL5100 ) 5T 0 i A B L R Ak
R F 3 [ Bartington /4 A 4= 7 iy MS-2B 7 fb %
ASCI L L T 4T 75 T A4S DX B R 7
WFSE AT 52 1K
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23 ] EANGHEAT T /NG B RS 3, 2 1 HE A2 B 55
HYFE 5, S R IR LE FE Y B EH R R A T B K
RO ERET RENBIWE L A 2R
B35 i N e o e R 1 I N (B < 9 Y
SR P 1 A o < T ol : e € &) 27 ST ]
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T AR A (K, ) A2 8 5 a2 o R ik % U
FROR B (DR AR ) B s = 445, K& M K, (8
v 150 T R Ak AR R i, F8 s AU IR R IR, UK
AR AR AL, BrJZ (110 ~230 em) A AT
GRE(EEN15%~30% ) , M B LEME -8 &
(K, (HTE 4 ~9 Z[a], WK 1 ~ B 1) o WAERE 3
i B TG E T Fe AS [ F2 BE MUV 42 1M S A 0 — 20 B 6
VEFREL + 5 R B B A — M LU A, DO
) AT B ER S AR S B, AT e R AR R
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Table 2 Physical and chemical properties of the soil profile at Chafangcun, China

i JE Grain size (% )

Ak %
o Wk Magnetic a WEH R
= . W s
] = HiRL i Sand G Biki/ ks susceptibility Total Fe Free Fe Amorphous Fe
Horizon Clay Silt Gravel _8 » n o
50 ~ 1 000 Clay/Silt Kd  ( x10 (gkg™) (gkg™) (gkg™)
<2 pm 2 ~50 pm >1 000 pm 5 ,
pm m” kg ™)
A 8.37 70. 10 21. 60 0. 00 0.119 159.5 57.9 12.0 1.7
AB 11.38 77.73 10. 89 0. 00 0. 146 181.2 53.1 10. 5 2.4
Bt 14.38 77.70 7.88 0. 00 0. 185 279.6 70. 4 15.5 3.0
BC 9. 80 79.70 10. 90 0. 00 0.123 220.2 67.1 13.9 2.5
C 9.02 75. 14 16.01 0. 00 0. 120 144. 6 62.7 12.2 2.3

U TE 5838 v R WL BT ] I =X 0 ik iR R
WY BA ST O S 24 B 4 (Ol B ) — i)
THBEEWBRIRIET 7 g e I b
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S AR A b R RO UE T R R e
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FEAE, 5 LA 2 A8 TR S i B iR AR
20% DL b (2) € B+ A B k) AR B 2
FE 2L b 5 21 AR R 5 e POk g5 A8 0 AR AR D TR
(3) 2% b5 iF - e i HL A+ 5K 43 70 2 Y o 2k 7
YR o
2.3 FBRFE

FLBUR: (B R T 10 pm A9 FURL) AU AL T

FHER AT B, RN IR AR =S 18] A K ST
ISR T A g KA R T
TR = HORLBURE 22 S R A — IR IR, 2 1] 23 A AN
¥5), S v A (10.4% ) S Bk 42 30. 0 pum (&
la I 1b (8 2a FI 3) , BEIE A5, DK A
AR A, R R RZ A RLBUR & 3 IR
B —he SRR, 2 A B3 A (5 8 A 9 DO RRA ik A
K)CEEPRAR N 32.0 pm, H 5 5 k%) 24.6% (1A
lg~ & 1h, |8 2¢ FIR3) , EZ M A FRK A R
A, CERA A AINA SR OB KA
(B Th & 4) . mEL)ZE B H 0K 52 B AR —K
AR, 5 i AR o A, R AR Fir /N (25, dpum) |, 5
A (4.6% ) (F 1e ~ & 1f, ] 2b 5% 3) , HR/N
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T8 a(20 ~30 cm) ([ b(10 ~20 em) IEZZHOE (10 x5), A JZ o LB 5 BURE £ HUBURE; ] ¢ (140 ~ 150 em) (& d
(190 ~200 em) J& e(150 ~160 cm) , IE3Z WG (10 x5) , E £(160 ~170 em, Hff56 (10 x10) ), Bt JZ2HhFLET B BEOIREL 1 .
BBBEN ;18 g (270 ~280 em, 10 x5, 1EAZ i)t ) (& h(310 ~320 em,10 x 10, EZMOL) , CJ& A FLEL HLBOR A8 )
Note: Fig. a at 20 ~30 c¢cm and Fig. b at 10 ~20 cm in depth, crossed polarised light (10 x5). Pores, residual clay and coarse
particles in Horizon A;Fig. ¢ at 140 ~150cm, Fig. d at 190 ~200cm and Fig. e at 150 ~160cm in depth, crossed polarised light
(10 x5), Fig. fat 160 ~170 cm in depth and single polarised light (10 x 10). Pores, clay cutan and ferruginous nodule in Hori-
zon Bt;Fig. g at 270 ~280 cm in depth and crossed polarised light 10 x5, Fig. h at 310 ~320 c¢m in depth and crossed polarised
light 10 x10). Pores, coarse particles and minerals
BT 2% s A e S a1 A [ 2 A2 J2 i OB 25 IR

Fig. 1 ~ Micromorpholical photos of different genetic horizons of the soil profile at Chafangcun, China
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Tt et

Bk E Upper eluvial horizon

#i1L)2 Argic horizon

B )2 Parent material layer

P2 2 e b b S T AN () e A 2 A A L B 2o A 4

Fig. 2 Distributions of coarse particles and pores in different genetic horizons of the soil profile at Chafangcun, China

R3 FENITEIARRELEERMESHE

Table 3 Micromorpholical characteristic of different genetic horizons of the soil profile at Chafangcun, China

o/ f FHXF 43 AR =X

R borelativ et fLpg HLBOREL 55 4t/ K/ + T
Horizon orreie Elementary fabric Pore Content of coarse particles/size Pedofeatures
distribution
A WL (1] S B 7Y ARG B ORI AR AL BR AL A i 30. Opm/ PR+, DR+
4ty B VIR, B S A RN A 10. 4% OSP4 5N
(N
AB sSEIBBCN RSB EDRCR B RO AL, R — RO B, DL B £
e L] FLp SERP 7l e
Bt WL [A] BEAR S5y BB B AL, LB R 25. 4pm/ KEH L, UERE LA
B A H B TR 4.6% F K UL e AR D 1 Bk R
B TR IR R
BC X3 () BEAR BB A SR LR, A iE — A A, AT AR Y e R
FLB, FLBE 5 KL B it Tmmh
(¢ P[] SEL B AR ARG B DRI B T R SR LB, L BE BCKL 32.0 pm/ MR R, BB
4ty i, Bl 220 A T BN 24. 6% + s TRk R L

2.4 FLBRFNGRLSH

FLBR R 2% by A5 8 ) 1 A2 Ak dw o W 8 1) RO
BRIT, A REEE S LR EEAE ZEN
WIREEZE. T A RRALBIERE 28 KD 2R
KA AT AN 4 2], T 25 B MR b T 45 Btk £L
B3 S SRR (S5 AR ) 3 T AT 23R MR 2 1] ) L
BRAE AR (— M > 500 wm) HIEA 432 22, 1 A
SR A 1 L BT A /DN T 25 R R /N A X R A AR
ROE La~ & 1b, & 2d) , e/f 53 A3 2 XS [6] 34 Bt
B, PSRy B A AL HOR A # (6 3) , X S IE 2 B

WA R . N EEE R B, SLB AR, BAE R
N BRI 25 T A5 IR 7R A ) T LB
9 T R A v, S ) A 5 (BT 1g ~ [ 1h,
B 26) e/t o3 A X B2 [R] B RY o 45 00 8 10 A
KR EE A (2 3) o Tl Bt J= H L B LA > i
ASALBR R O FAIE 5 b S )2 AT R R A
P, HOR AR AR 15 B ] 0, 32 208 25 O 4 K A0 28
AL BR K 9 HAE 10 ~ 30 Z [A], B B #E 30 ~ 200
o, 527 IR AR (B IR A B IR (R 22 78 200 ~ 400
), FL B FAE A A 20 8 W 20 A B i R
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(K Te ~ & Lf, 18] 2e) e/ f J3 A 20 RUZS 6] BEAR , 55
PSR LA (R 3) o BRI X SRR S I

PRI 2 AR BRRE B2 B R A B R R R
R v HETR 3 58 53 Rl i U B ROE S BN .

R4 FENIEIBELIBREVSINER(RESE)

Table 4 Heavy mineral composition of the parent material of loess of the soil profile at Chafangcun, China ( weight percentage)

Y G Y G By o
Heavy mineral Content (% ) Heavy mineral Content (% ) Light mineral Content (% )

¥ Zircon 1.97 FHAZ A Actinolite 1.45 K- 77 Feldspar 4.23
5 K 47 Magnetite 1.03 k5 limenite 5.79 £ Y Quartz 23.45
AR F 4 Garnet 5.62 TR EE W Limonite 16. 11 M 7 £} Biotite 0.12
4445 41 Epidote 7.97 M, 4 Tourmaline 1.48 12 £ Muscovite 0. 63
% N7 Tremolite 1.45 LR Magnetite 30.08 248 41 Chlorite 0.15
38 ffi IN 47 Hornblende 14. 56 HiAth Other 12.22 4 JH Soil crumbs 71.42

e BUAARE S BT 1,257 kg M A& R 1,074 kg, HirP E 54 5 1.000 kg, %44 5 0. 074 kg Note: Original sample weight 1.257 kg;
Weight of the sample used for analysis 1. 074 kg, weight of heavy mineral 1. 000 kg, weight of light mineral 0. 074 kg

3 W ®

LR R AR B TR R RS2k
H R A R 2 R R Ak Y T A T
WUE , T 0 SO 25 9 B A7 WA 200K, T 26 28 7 X ki
JEA A ROE & ¥4 Wi 9 2K (B A =0.5 mm
(1 i FR Rk ML, sl A A o B A R AR T B A O
AR FRIY W) o 28 5 A B EE IR 110 ~
230 em , AL BT OB A YA B b H DATE FR A KL
L R SRR ER R SR AR B R R
BACHUSRMRE 0 E (K 1a ~ & Th) . 5 L
W2 AR TRRE R A L, IR YA B A R
K, AR B2 385 Jm, RELASURE (1% 50 UKL A2 200 1 2% B IR
(K 2a ~ 8] 2¢) , e/ 73 A1 20 MBS ) SEC B 0 728 Oy
XS (] BEAR (36 3) , 3% 28 RUE 25 b 35 Ut W 2 1)
110 ~230 em WERE T BETBIFEIZE L ET
SRAUM R A IR IR B TR )R T B 2R
HIX ey B+ F R RER 25 WE S B,
e 5 AR B Bt B > R B (= 0.5 mm fg AR
AN SRR B E B LA S S R AR R R IR e A — R
(AR BRBTEEA, E le) AR A A B 1
I B ROE 25 05 i AT & “ BB R OB &
FoR o5 0 —HE 1 B R £ R H
JI5E PR s . ) e T A /b, L JRE R I, Bk o
PR o b, 66 A0 B2 AR, 3 10 ) LA 7R 19 3
REREHMARBFNFENRLE ., 5 IR, A
M AE SE A RLAE 110 ~230 em JRA 4 B 5
e, WL b 2 TR A IR 5 A i BRI AR R

WEm(RTMER2), XA /A2 ME LEER,
gh A IR R S, IR OB S Bl B2
b A HEFI T ZE 110 ~ 230 em T BE A7 76 M0 (1« B 4k
BT ARKIE B BEAE T AT AR Sy W B SR Y A
W2,

1EIER G R TR R, 25 5 b B i
RECEAZET W E, 6 00 oDk 3 A ROE +
Y= o A K R N = AR 7 - R ok
TRASH, Z 45 S 2 B K 5 S 690 mm | AR 35 53R
13.9 °C, =10 CARE R 3 500 ~4 500 C , g &
g 7~ HAT TR A HE K AR 0, 3 55 0 b g 49
4 1 = PR 3R R 24 B ok T Lk — 2B R 43 < 1 T
WA N, SBEKE N7 AL RE -,
AR R R BRI AR R R
TCESFL T AR B R BRI G, 1T LAAR 8 R RRAE , X 5
R R R L S TR AR — B i X
IR WIE /NGl 1= T 75 872 e w38

4 4 ik

P A — B R A m 0 R R A A-AB-
Bt-BC-C i fy 2 . 5 [ Rk )= A 3 F I = A
e, BUZ AR LR RAEHVIERE Lo HE
BN S H R URL B D R AR AR A AT )
B3 A T B fL B A PR G 0 T T S 3 X
SERRAE AT AR N BAL R MBOE B2 Wibr & OB
ASUEWI 2R B3 A - S5 ) 110 ~ 230 em JZ (Bt) J& T
SR R R, AR O e HE 2 T Bn S 2
o @AM HEE R, W A — A R
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MICROMORPHOLOGICAL FEATURES OF SOILS DERIVED FROM LOESS
IN SHANGDAN BASIN AND THEIR SIGNIFICANCE IN SOIL DIAGNOSIS

Pang Jiangli Huang Chunchang Zha Xiaochun Zhou Yali Gao Pengkun Wang Leibin

(College of Tourism and Environmental Sciences, Shaanxi Normal University, Xi’an 710062, China)

Abstract Investigations were done of micromorphological features of the soils derived from loess, with a view to re-
vealing diagnostic significance of these features and providing reliable micromorphological basis so as to define positions of
these soils in the Chinese Soil Taxonomy. A soil profile at Chafangcun, Shaanxi Province, China was selected as object of
the study. Soil samples were collected from the profile for analysis of relevant soil physical and chemical properties (inclu-
ding chroma, magnetic susceptibility, particle-size composition, total iron and free iron content, etc. ) in laboratory. The
soil was prepared into thin slices, which were put under a Leica-DMRX petrographic microscope for observation of soil mi-
cromorphology and the images were processes with the Nis-Elments BR 3. 2 image analysis software for extraction of micro-
morphologic unit images and quantitative measurement of relevant parameters. Results show that the Chafangcun soil pro-
file has an A-AB-Bt-BC-C profile structure, with a large volume of secondary illuvial clay accumulated in Bt Horizon
(110 ~230 cm in depth) , reaching to 15%~30% in content and making the illuvial clay/residual clay ratio (K,,) var-
ying between 4 and 9. The illuvial clay minerals exist mainly in the form of irregular lumps, and then in the form of clay
cutan, mostly < 0. 15mm in thickness. Compared with Bt Horizon, the upper eluvial horizon is apparently lower in sec-
ondary clay mineral ( < 5% ), dominated with residual clay mostly in the form of concentrate; and the lower parent mate-
rial layer is much lower in secondary clay ( generally > 3% ), mostly in the form of very thin clay cutan, sparsely present
on edges of the pores. In the upper eluvial horizon coarse particles ( > 10 wm) are generally in the form of subangular-
subround lumps, 30.0 wm in average particle size, moderate in content (10.4% ), and unevenly distributed in the hori-
zon,. In the parent material layer, coarse particles are in the form of apparent sub-angular-angular lumps, 32. 0 pm in av-
erage particle size, 24. 6% in content and very evenly distributed in the horizon. But in Bt Horizon (110 ~ - 230cm in
depth) , they are in the form of round-subround lumps, 25. 4pum or the smallest in average particle size, 4. 6% or the low-
est in content in the profile and sparsely distributed patches in the horizon. The differences are obvious in mean particle
size and content of clay particles between Bt horizon, the upper leached layer and the lower parent material layer. Pores in
A horizon are very complex in shape with jigsaw like boundary, varied in pore size, and very unevenly distributed, appea-
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ring on the whole like an equiaxe. In the parent material layer, pores are small in size and limited in range of verification
and evenly distributed, appearing on the whole like an equiaxe. But, pores in Bt horizon are small in number but big in
size of single pores, appearing in the form of elongated fractures, with an average aspect ratio between 10 to 30. The pores
have smooth edges coated with clay cutan. The above-described micromorphological features indicate that the soil profile at
Chafangcun is characterized by vigorous leaching with plenty of water, and large volumes of secondary clay was formed in
soil forming process, releasing a certain amount of free irons. Both of them keep migrating into Bt horizon and accumula-
ting therein. These micromorphological features can be used as micromorphological index of the diagnostic horizon, “Argic
horizon” , which reliably demonstrates that the Bt horizon (110 ~23cm in depth) of the Chafangcun soil profile is a typi-
cal “Argic horizon”. Hence, by taking into account of other soil forming factors, the soil can be sorted as Hapli-Udic Ar-
gosol.

Key words Micromorphology ; Argic Horizon; Hapli-Udic Argosol; Shangdan basin; Loess
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