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Abstract: This paper is the result of ecological geological survey engineering.

[Objective] As one of severe desertification areas in China, the northern piedmont of Yin Mountain is seriously impacted by wind
erosion. The relationship of wind erosion, land desertification and the distribution of vegetation types in this area was studied, to
clarify the impact of wind erosion on the weathering process from the bedrock to the soil, to reveal the effect of wind erosion on land
desertification, to interpret the coupling relationship between eco-geological characteristics and ecosystems, and to provide a
scientific basis for the protection and restoration of ecosystem at arid and semi-arid regions. [Methods] Weathering profiles was
selectively collected from rocks to soils, which distributed in the gentle slope hills, low mountain hills and mid-mountain. To
compare the influence of different wind erosion intensities, some works were performed to analyze the migration processes of
elements during rock weathering, characteristics of soil texture, and change patterns of surface vegetation types and its coverage.
[Results] The gentle slope hilly area was greatly influenced by wind erosion. Many fine particles of weathering products were
moved out, which appeared as the content of Al,O, in surface soil decreasing significantly and values of CIA in soil profile changing
abnormally. Thus, the soil thickness became thinner with the soil nutrients being lost and the water retention ability be weakened. As
the result, the grass is the main vegetation type with sparse distribution. The low hilly area was less affected by wind erosion. A
small amount of clay and silt grains were emigrated, and some fine sands were immigrated, which appeared as the content of Al,O,
in surface soil decreasing and values of CIA in soil profile changing normally. Thus, the soil thickness was almost unchanged with
the soil nutrients being lost slightly. As the result, the vegetation type was dominated by the grass with low shrubs growing, and their
distribution was relatively denser. The middle-mountain area was impacted by the wind erosion at the least degree. A certain amount
of clay and silt was immigrated almost without emigration of weathering products, which appeared as the content of Al,O, in surface
soil increased with a great increase of CIA values. As the result, the vegetation types were mainly short shrubs, and a large number of
trees were densely grown on the hillside. [Conclusions] Intense wind erosion caused the migration of fine-grained materials in the
soil from the gentle slope hills north of Yin Mountain to the mid-mountain area, which resulted in worse soil thickness and quality at
the gentle slope hills while comparing to those at the mid-mountain area. Consequently, vegetation is sparse and land desertification
is more severe in the gentle slope hills, while vegetation shows better growth in the mountain areas.

Key words: ecogeology; rock weathering; wind erosion; the northern piedmont of Yin Mountain; ecological geological survey
engineering

Highlights: (1) By measuring profile and analyzing major and trace elements and compositions in rocks, weathering layers and soils,
the weathering characteristics of three types of geomorphic areas were revealed, including the gentle slope hills, low mountain hills
and mid-mountain. (2) The relationship of wind erosion, land desertification and the distribution of vegetation types was clarified,
which provides a scientific basis for the protection and restoration of ecosystems at arid and semi-arid regions.
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Table 1 Major element content and chemical alteration index in rock weathering profile in the
northern piedmont of Yin Mountain (%)
i X 58] =k EAir Sio, AlO, Fe,0, MgO CaO Na,O K,0 CIA
T2 60.01 10.96 5.13 223 4.65 2.20 2.16 53.34
DO1 FiAEE= RAAE 55.64 11.00 441 1.92 8.37 224 2.58 51.97
HEE 67.56 13.59 2.12 0.74 0.61 3.46 5.95 50.66
T2 61.12 11.54 430 1.78 3.27 2.25 2.48 53.37
D02 VA= KALZE 62.04 12.50 2.43 0.88 6.07 2.74 3.78 48.84
A= 70.43 13.18 1.50 0.75 1.58 3.90 4.00 49.19
+i%)= 60.26 13.16 436 2.69 2.86 3.38 3.07 4831
&1 B D03 Vidskas RAAE 69.92 10.04 3.99 3.41 4.62 2.72 5.16 40.86
HEE 67.28 14.40 1.58 0.33 0.73 5.14 5.47 47.83
T2 57.36 13.10 5.62 2.17 2.60 2.25 2.13 57.45
D04 VA= KALZE 58.87 14.72 4.46 1.93 3.89 3.78 1.88 50.44
HEZE 64.27 15.01 2.87 1.62 2.87 4.95 2.11 48.98
+iE)= 59.86 13.35 4.98 1.84 2.09 2.62 2.63 54.92
D05 FiAEE= KA 55.25 14.13 7.27 2.03 2.96 3.77 3.07 48.66
HHE 63.50 13.67 3.82 1.72 3.00 425 4.04 44.83
T2 60.83 12.80 5.50 2.34 1.71 2.70 2.41 55.76
D06 WA HAAME 55.83 12.89 6.31 2.79 1.72 3.12 2.17 54.82
HEE 50.88 11.16 3.69 2.42 11.82 3.43 1.71 45.92
+EZ 57.36 13.47 6.73 2.57 1.73 1.47 2.61 63.71
D07 R KA ZE 47.87 9.36 3.66 6.10 2.58 0.21 6.62 54.36
1l A= 63.37 14.30 4.00 2.15 1.67 4.69 2.95 50.65
T2 60.89 13.30 5.49 2.16 1.51 1.97 2.50 60.49
D08 FiAEE= HAAME 63.80 13.88 5.02 1.84 1.91 3.41 247 54.14
HEE 72.99 13.35 1.57 0.77 1.51 3.57 4.89 48.99
+EZ 58.24 13.56 6.67 225 2.38 2.53 2.68 54.68
D09 AINA KA ZE 56.27 14.48 7.00 2.23 224 271 2.66 55.93
HHE 54.14 12.61 9.35 2.89 5.54 3.80 1.23 47.70
T2 49.15 14.69 9.05 2.94 5.39 1.95 1.70 64.00
D10 LA KA ZE 47.99 15.59 9.43 3.07 6.75 1.78 1.55 67.43
HHZE 43.15 14.91 9.98 3.21 13.62 2.26 1.14 63.22
T2 57.02 12.31 5.96 2.34 4.54 2.18 2.40 55.78
M B D11 ZiE HAAME 45.63 15.09 10.53 2.64 8.80 2.14 2.09 61.90
HEE 47.41 14.09 9.99 4.07 9.50 3.51 225 50.21
+EZ 56.38 13.00 7.23 2.66 3.55 2.20 1.97 58.13
D12 ZRAE AALZE 4391 12.96 9.11 3.24 11.38 1.86 1.39 62.99
HHE 49.11 14.91 9.64 3.82 8.94 3.65 1.46 52.33
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3870 K 3 5 ALO, Fl Fe,O, 42 & I DL i oy 325
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WD R TR R AL R R B A IE Y
BRI 2EAT o, U B 122300 X 0] A2 KU/ FE 10 5 )
BN,

(3) 3% Fe b DX A KA T 382 Sio, 1)
AR TR BRI, ULAIZHIX Si TR YT
AR ALO, & AR TR I Wd /b, 1568
ZHLIX Al TR AT R T2 Fe,05 I
Tt [R) R B BH B2, BB RSUE PR = 1Y Fe T
EWRIB—EBENTH ., XETENEES

HARE AT RE Sz X IR LT T R SR
MAEH A . MgO. CaO. Na,0 1 K,0 i) & 1E
Ak 3 R v 4 SR R — R B D, K D
Mg. Ca JUE 1Y & i fmy, /D - ] ) .

b 2F A5 38 B0 ( CIA=[ALO,/(ALO,+K,0+Na,0+
CaO*)]x100% ) J2= H1 Wi fk. 2% XAk 2 B (1) T B35 A
(Nesbitt and Young, 1982), 1 KALHFFT Fh v FH
71z o A CaO* 2R AERR LR CaO By &, BT
BLR PR R L ABERR R T 1Y CaO. M AP
) v A 0 B R AL i e R R W M B AR, TR
K H McLennan #& H 09 775 %) CaO 1) & & #H174%
1F ( McLennan, 1993) : #7 + Y 5% 3T FL ¥ &£ & b

http://geochina.cgs.gov.cn H1E M1 5T, 2024, 51(3)


http://geochina.cgs.gov.cn

1026 i

Hb, Ji 2024 4F

CaO MIEE/REU/INT Na,O HYEE IR %K, W] CaO*=CaO;
27 R TR RE S P CaO I EE R BUR T Na,0
A EE SR, I CaO*=Na,O.

— Bk it CIA fEA T 50~65, [ MIER 1S
5 55 F N ARSI fb 22 AL FR B 5 CIA fHA T 65~85
Z[8], F MR | VR AR T A I Ak 2E LR
CIA AT 85~100 2 BRI LT A R34 W 4%
TR XALFREE (Fedo et al., 1995; Yan et al., 2010) .
M 1 afLUE H, 12 51, B D10 1w KUk 2
FEGEY CIA {H#E T 65, k5] 67.43 4b, Hfth %) 1
FEAY CIA (IR T 65, 301 Hi 19 CIA {HE =
BT 50, SOW 7RISR XA AU ) i R A Ak TR 55
M A RREE . 53 A0, ARl BB X R e 1L XA
R AEHITE R E] L, CIA [EARKHE K, 75550 A
. P14 0 ) 1 TS, A AR BE AR R, CIA {E
KA KA (2R 2, 2007 ) 5 TSR0k b8 X AT
KAk HIm o, 265 2 B XL ZE CIA {EH K, (H 43
JZ CIA (HHIFR BN B E W MR, CIA i K E
HEERAL)Z, X T BE S %X 32 2 8] T H ik
s Z1 A AUV FH A G o
4.2 WMETTEHD RIFE

KA R, Toie oo 2 B AR sl 7 10, AR
8] PN EBAS[R] 432 RS Ui JT R AT D SR O
AH IR B AR Al R 34, (A5 i Te R AE AN R 27 ] e 2
R A Ak R P (R385, 2001) . SR, SR XUAL S
YIS BB R TR A B AR A 3, AT
i) )26 2 22 [8] B 4k 7 v (R 24 R, 2012) o
PRI, AT DA ) T 392 ARk 2 R e T T
F G ELA 2 Ak R P RN 22 5 P ST 0 ) T - )2
FIRALZ HIR A SRR A

T G A A A R T P i T R
i, WES A TR B A R TR A B, |
fti7e (UCC) LR F RS A A TR
FMBCE YA, 5118 BEA oK A%
P2 A B MY IO R B OC R AN T (X SCAE,
2010) . PIFE S A5l o R 1 & i S kR Se AR
A4S SR G R R A AT L, B B e R A
Bt FEAR IR

i FH K iy = b 56 o0 % B B (UCC) (Rudnick
and Fountain, 1995) #1TAR#EAL, THFRE R ZE 5 4
JULE 3. LA e AR BRI A A KU (DO 1~

D05) 1, 482X KA 2 AT % R A dhoR bk, P
HH T 3A R i gk R M 22, UL 7E XL 7
AN FLERIE T A R R XL E A B R
B A7 E AR W B A A vl XA A KU T
(D06~D09) 7, i D06 i1 &1, HoAtL 3 A4~ ) T A 13
JEFNRARJZ X 3 2 2 R kR PR Y 55 22, B S A AR A
KWy At A G BBk XA A WA T (D10~D12)
AR T Sl i DX ) T R U, 4% 26 22 [ () 4k 7K
PEIRAF, (A 32 PR TR 5 50 SN 2 A 2 57,
TEAE /DB AN AT A o BF9E X A A0 KAL) T
HANSkYI R A, 1T RES RUAE TR R
5, AUV FH i B A, AR o A 8 A /N o
4.3 TIEERER D RYHE

A AR T Y - 498 )2 2 32 KU R 2 i) e
B R R E N —)Z (Xiao et al,, 2021) . KA
588 (14) XU FH T 582 i) ) =S98 91 R R ) (ke
[#7%, 2020), X fii A5 RUHE 200 kLR AT —
SEFEIE 431 (Chepil, 1953) . HIt, 32 445
7 2 1) 43 A FEAE S X XUBh AR FH e P88 5 O ) sz ik

12 A~ A T 498 23 R hr B 0 A7 DL 3% 2.
AT LUE s BF9E X B2, #5367 (0.002~0.05 mm)
0, Y 50%~70%; Uk kb 40 b
(0.05~0.1 mm), 5 B 1Y 15%~35%; SR )5 J 4 ib
(0.1~0.25 mm) FIZE ki (< 0.002 mm), 4351 /5 B
1 10% F1 5% 2475 0.25 mm L AHER ) 5 &
/b, AHEAS B 32 b AR . KD B X
oA KA 382 T, kAR /N T 0.05 mm [ FRE
AR a2 L At b DX/ | A AR & e g, )
Al S XU AR X i i X - 398 2 v 0 26 b AR
AT — o R AR b, I R T i AR AR P
LX) T 39 )2 HR R ) i A e, T RE SR KL
T A Sk T A1 Sk b R 4 3 (%) T R, XU A B
55, LR 3 T A0 5 2 0 e B IX 2 i ) i )2
FRRRL Y RS e T A X, AT RE R XA A
B A ER R B
5 1 1’
5.1 RUs{E AR

A WAL AL 2 RS 0 AN B KA, A2+
W YIARWIE B R R G R EBOR 227 [R], 2000), 1E
IR B H R 2 0 ) R WA R
HJ2, YLz 205 TR ke, L3Eh L9
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SAEANIE RS 3, 1 22 B0 s D R RRAE
(X141, 2021) . Horr, K IR AR RS |
TSR R F RPN BRI SO, 2004) . 7K
1R o3 R 3k T I X LI 2 X - A 4R ok (2
MREAE, 2016), DA RERR 7 A A3 THI AR o Ll R
JZ IR P (AR 4, 2016); KU 3252 %
HEETREZR ., S | ARG AR BE
G IX (BRFAAE, 2018) 6

RUAE A 2 51 352 h 26 0 P 55
Uitk KL= %, i st MR Y BT A (1F]

F A, 2008) . XA A XA LTI I MEITR L
SehRAE AR (L 3) /9 208 T LR B, AR e Be
DX L DX A XAk R T 8 )23 R0 XU AR J2 AR
FIRE E AR 2%, B BAFTESM R T A .
588 8 — 2 A KUBI A FH 2 X = 38 v 681 5 RN 1) kT
PEATAR I, XU FH 58 B ) 35 R Sy 7 - 49 rh ks
B T GRINERZE, 2018), P A2 5 Ak
Py A, HA KU AR ISR EE R % KU R 2k e
FIBEARET, KU B G o A U . A
I 1L Fe B XA R L X8 XU A P 588 5 T 553

100
0 DO1 7 i & D02 1t 4 & D03 1£ X &
12
E"ﬂ
- I I —
g
= il —m— FHE Soil 10 11 ]
' —@— I\t 2 Regolith
—A— 5 )2 Rock
0.01 = C
0 D04 1t X & DO5 16 4 44 D06 fib %
12
%
oz
t
0.1F 1k
0.01 =
0 DO7 J ik 7 DO8 7¢ i D09 £ [N %
12
=
S i -
oz
t
0.1} ik 1
0.01 =
0 D10 Z A DIl Z A D12 Z A
12
ﬁj
4 1 1F 1F 3
oz
e
0.1} il il 5

01 L 1 L 1 L 1 1 1 1 1 1 L L L L L L i L i L i 1 L 1 L L L L L L 1 L
RbBaTh U NbLaCe Sr Zr Ti Y RbBaTh U NbLaCe Sr Zr Ti Y RbBaTh U NbLaCe Sr Zr Ti Y

P 3 L RE S A XU b b sebrifE e Je R i

Fig.3 Upper crust—normalized trace element variation diagram of rock weathering profile in the northern piedmont of Yin Mountain
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Se 3 b DX A ARG T 45 25 467 8] A 4k 7 AR 47
AN Y IR A, R L3821 R
1 25 S, FEAE /D AR P B A A, 1 % Hb X
AU FH 3558 o

T XY XA A KA CIA T3 (3R 1)
AT LLUR B, Se3it bk XA A KA T s B T 48 2
e WAL AR T XL JZ 8% . #3E CIA rYit
/A3 (Nesbitt and Young, 1982), CIA {H A9 /)N
oM AlJCER /0 K, Na, Ca JUER &% &=
Jns RS, R fE H K| Na, Ca JuRIEALF
WA, B AlJT R & & W ISR
CIA {HFEARH EZRE . XU, 583 B X 28105
THOERZL A R AE R, ez 2] AR R, 4
EE AR R s AT, 3 ALO,
PR, CIA {E3/) .

254G N R b XA A RUAk ) T b A kLR Y 4y
ATRFAE (R 2) AT LAE Y, AR L e B IXAE 1 5 7 T+
BEZ v, FORLATRL Y B i A LT H A XA Pl
>, BCAHAD A BTN, d 2 XA A o
LRI/ T 0.05 mm YRR AT R B &, A
Yy I LAKEAE A 0.05~0.1 mm B AIED 325 il IX
AT 2, KRG S A b T At XA
JFIE 3G, Ul B % X O A W) T 32 R4S 0.002~
0.05 mm BYARE o X PR i IX A R R R e Y A XL
TR FH 5 B2 AR I 5 0 3 40 A B e pr XU A FH i B2
— 3. SR, 32 KU A FH S e de K I 28 3 e % X
R BT 2 v R A 5 A v T A
X, —MER T, LA P YR AE R S )

WAL (F A, 2018), BiEFEME 1 A SR RAL &1 T,
2 I KRR B T, XUAR TR B 1 - e B
Ui, RN A (2020) 8 S PRI [FIRE BT R & - HER
WLRE L RS S5, RINAL XIE R B R &
o, BRI . BRI (1996) ¥ $2 H, WUkt
TR ZH 20 B B TR RE AT LS e XA i B, b 21
Oy iR, KARSR RO . PR L G b e B X R AR
JRUEVE FH i B2 R, {HL 25 A I 1 i) - S v o
Fe ARWFFEH, R 2T LIEH, B EREX XA
T 3 2 ARz (<0.002 mm) & BB B S TR
Fr B X AE i 7 1) 1T, 3 5 1) R S e XU Ak 5 B )
CIA {H (3R 1) AHX R : 3 B X2 3k A 3] i - 38
JZ CIA(CIA ¥ K 59.30) 3 = TG 1L Frfig X
A4 54 A Tl (CIA SR 53.48) .

52 £SHRIFTESESREMNBEER

A I SO T B T, RN R A AR A i
JE T PUAS S G 0k B, R BT X N Z AR 355,
R 6.5~7.8C . ZA TR R 261~337 mm,
PR X | AR L Fefg XA i X 258K, 5
PRV AT BH S A e, PR Ly e B DX o8 Y A X
o PIIA Ny, 25 5 B RR A P REAS 2 2R AR

S EFHE,

BF LA 7 AR ) A BEOMRAC Al X (PR 45,
2013; LEEAE, 2019), Kph/E R, 1185 &4+
R0 (ZEIBERN, 2007) o %X [ b 1] B Hb 3 i b
T, HiSR R AR UK R IR v R SR B L IR 1L
Bz Hpiln, Zs [l or A R RRAR o $E K AR
AR IR, PRI IR 28 4o 3 6 il X, i o L 34 W

®2 BlLdtBERRALIERELENESIT (%)

Table 2 Surface soil grain size statistics of rock weathering profile in the northern piedmont of Yinshan Mountain (%)

WX SR Zhkr g A e 4ifp i S RS

$ifE/mm <0.002 0.002~0.05 0.05~0.1 0.1~0.25 0.25~0.5 0.5~1 1~2

DO1{E A 4.45 48.39 34.54 12.62 0.00 0.00 0.00

D021t A 452 47.59 32.80 11.80 2.16 1.13 0.00

il B B& DO31E <A 3.93 62.20 17.80 8.97 6.00 1.10 0.00
DO44E X & 3.66 71.67 19.98 3.39 1.29 0.01 0.00

DOSTE XA 5.27 58.45 20.78 6.81 2.93 5.33 0.43

DO6Rb A 5.13 60.54 13.96 9.99 8.21 217 0.00

DO7 v Bk 411 64.69 18.42 5.72 3.58 3.12 0.36

sl o

DO8AE i 6.97 70.96 18.17 3.90 0.00 0.00 0.00

D09 A 4.39 64.51 16.30 6.43 5.56 2.78 0.03

DI0Z A 5.70 68.57 18.75 6.40 0.58 0.00 0.00

AT 7 DIZHA 5.67 62.39 16.38 12.14 3.42 0.00 0.00
D12 XA 4.82 63.32 16.87 7.40 6.85 0.74 0.00
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o X, SEIMEIRAE 1300 m Ze Ay, HAR B2 AU AN
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S, AR IX R Y E BRI

LYY Fr b X0 5T X AR (B L 45 B, D10~
D12 FIT ), i XA, SE R 7E 1550 m
Lt & WAPE RS ek o Tk B 4 T RN 1T
A RS FR 2t XU bR FH R X6 0 DR o X s Fol i 55,
UL R 0 0 o 25 A AN R TR, (A5 3 2
Si0, & it & Z G s A A WAL TE B 40 kL) 5 (F6
) W2 LB R 1 7 U KGE RS, 3 2
Hi Al Fe, Ca, Mg, Ti S JRA ST &K&W ITER T
o B RRAR, R EGH T 521 CIA A/
FIRALJZ (G 1) o 1% H X XA F B2 0 DL AR A

—~ N

-] -

300~400 mm/a

200~300 mm/a 2000~2750 mm/a
‘

G R X

PR PR Bt

N
%
I
=2
Jit

H: 1550m

¢)

W ﬁ
H: 1300 m aD)

&

=, s Ak XU VR FH S S04 4 5 Y K o el
198 2 L R A g (AR I 20 em), SRR, Tk
R KA AL B (CIA SEXIME N 59.55) B X il
iy X B2 DL Ry o R B 7 T AR,
VeI

AR L1 Fr B DX B AR 5T X G 3 (B L B K 7 1
P4 B, DO1~DO0S5 {1 1fi ) , 12 Mo X S Y93 AE 1650 m
Ko dE— BT AR RN 2 2% ) R fift Ui £
FH R B D55, R MR AE /N, XU hoas A5 LA 400RE ) 5 52 e
hE. Hop, iAWY E A RAR 0.05~0.1 mm [
WAEb, &4 Si ot MAE Al TER., AR Sigt
RE5MEERM Si TR B EN S, T8E
b, Si0, MYEAR & AR AR RN AN R AR B 1Y
WD, AAEAS R T R BN SRR, 1Y
AR /NF 0.05 mm B RR AR KL, FEOCE
BLRBN AL Si. K, Na JLE T, T 95

Pl X
il ZRE

IR Fe b X
PNCHINITE

H: 1800 m

ﬁ‘

(=]t [E]2 [8]3 E4 [¥]5 [e]6 [&]7 [ 8 [ 9 [ 10 ML 11 [©] 12 [=>] 13 [] 14

& 4 BRLdbE A S Ve A A
1— RV 58 B 5 2— W I A 3— W BT s 4— 82 S— RO 6—HEAR; 7— TR K 8— LA 9— TR A5 10— 25 11—CIA;
12—JCEF5; 13— BEER Iy 10); 14—I4R 5
Fig.4 Eco—geology model of the bedrock weathering under wind erosion in the north piedmont of Yinshan Mountain
1-Wind erosion intensity; 2-Moved in materials; 3—Moved out materials; 4—Soil; 5—Herbaceous plant; 6—Shrub; 7—Arbor; 8—Basalt; 9—Granite;
10—Sandstone; 11—CIA; 12—Elements symbol; 13—Direction of material migration; 14—Height
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Fo T AW TR B AN, AL DG R AT R T AR
K, Kt ALO, & 57 ) T 2 A R Wrsl 2 (48
e, 0 ALO, MM F B T CIA [ERIFEAR, A2
DA 72 ) T 45 )2 IRAR R B LY, 32 b DX 18 25 XL
AR T AT SR 32 80 ARG T 5 A UL RR E, B+ 358)2
F AL AR B R F IR JZ (R 1) o Rl XU AE
BT ESEHNERE, 25456 K& 4B
Br, UL, b DA A R ) o 32 AUXAR 2
TR IC R AT M IEA — 2, A R AP gk, imi
G A UL I A A B AT 535 2RI —
FERRRE I 22 PR (B 3) o KUK =8 v 4 49 5 ) i
B IEZ SR BT R, (H XU H 5
FERE /N, 553 bR XA L 4 18 2 5 B A T 14 Jin
(20~40 cm) , A #E AT LB 32, H 40 A 5 0 4%
B, AT DLARIETE A A K, R 7 5 A R 4R v, A
TEJRERAETE R Vb

H L XX AT 2 DX (B L e B R L 7R B
D06~D09 ] T ) , 12 M X 558 3 B 1, 243 35 7
1800 m 247, KU/ FHAE B LU Ll Jok i BELRYS T 3P
I, Pzl X A A AR KA = 3 Y, LA
VIR UL o i AW EZRLE /N 0.05
mm (PR RLRE AL, o AL TR SRR £, Si iR
TR, FEA AR B A A ) 1 e B 2
i Si LRI A . T IRARNLERA=YIT H,
oA T A 1 A KB R, ALO, FT Fe,0, &
AT RS LIS N 325 MgO ., CaO. Na,O. K,0 %
A2 KAIR A, Fe 30t AS AR B (492D CIA (HL
RIH HIEESKAZSIEEZ . T340, AR 5 i)
TE A AR i X A A KUk i T 398 2 XA 2 o
MEITCEMIT NS AR R B 225 X
TR L Fr B DX 32 Hi X - 98 23 J 1 gt (34 o (25~40
cm), FEBEZRBURTRAR | IIRFEAFN R, K ST, 46

HB 24 (0 F BT IR AR SR S RS RGN
A LR, XHE RS Y AL, & BT
EEABERP A ESMEBEEIRMAAHEER
o A g KU FE X B LU b FREAS [] st 5 XA
A WAL A 3 R 52 ), B IR FH X 4% 3 2
Y DX AN ] 5% ) B0 A AR R = o R Py 22 5,
RZIC LT AR AL, PRk, KU e
98 R T2 M X AR SR ) R B R

6 45 i

(DBFFRIX 12 A5 A KAk E T, B D10 &1
AL JZFE S CIA{EHE L T 65 4, JoAth H i AE &
1) CIA 3K T 65, #h7r#I M i CIA (HE 2L T
50, ¢ I IZ M X 54 WAL 3 TR AR A IR A5 i fk 27
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bk 38
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DIRR 2, S | R 55 IR, AA7E RV by
Bk 38
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