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Fig. 1 Sampling site distribution map of the study area
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Table 1 Basic conditions of the soil profiles investigated

o - - U e o - e g [t
WIS SRAEHL A iy 3 AL A Hu B HR AL K B ,
Slope i i 1419 L #
Profile Sample Geographic Topography Altitude Parent
gradient Soil age Vegetation
No. site coordinates sites (m) material
) (ka)
Lot T4 42°19'27.7'N Pt 630 ) L6l s Z R EA7 Bt BRI S
HFEY  126°26'00.5'E e o KRR Rk
K 42°01'43.4"N Sl T 80 KHE R R E A B AL
J-10 _ 2 623 12 1.2 o ‘ y
Fi®  128°04'00.6"E  TiH” KBRSl A K E R R D
117 AE 42°05'27.5"N K E 862 . . BAESIEAA,  WAIBE K T T A B R
JNTBTT® 127°42744.9"E EHR© ' THLREY A0
gifa £ 40°42'47.7'N Sl SALRZRT A
21-030 . 378 9 120 N
Ry 4 124°37'59. 8"E Ti AR J(UJ@EM Shrubwood
JifEL 40°48'33.5'N Kl RALRZ R ki AR
21-063 . 382 15 120 \
pNIIESE] 124°47'53. 8"E JEE© Jol e g W Larix gmelinii, Shrubwood

(DJinglongdingzi in Longgang, @Tianchi in the Changbai Mountain, 3Xiaosha River in Fusong County, @Qingyi Mountain in Kuandian County,
(®Dachuantou in Kuandian County, ® At the foot of the volcanic cone, (D)On top of the volcanic cone, @ Basaltic tephra, @rhyolitic tephra, A0pumice
in the upper part and Basalt in the lower part, @ vesicular basalitic tephra, @2Populus tomentosa Carr, Betula fruticosa Pall, Acer saccharum Marsh, Cory-
lus heterophylla Fisch (Hazelnut) ,Carex meyeriana, Pteridophyta etc, @ Carex peiktusanii Kom, Gentzana purdomii Marq, Rhododendron chrysanthum

Pall, Dryas octopetala var. asiatica, Rhodiola angusta Nakai etc, (4Juglans mandshurica Maxim, Larix gmelinii, Acer saccharum Marsh, bush etc
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Table 2 Climate conditions in the area of the soil profiles

SRS ) ) ) £ 4 40cm ]
AR SUETY BETH EETH ‘ ‘
Meteorological station corresponded - N -2 4 3 i 1
i 1 i ! ek i i Sl " - | T
ean annua ean annua
Profile ! — i+ B Mean annual Mean annual Mean annual Aridity
3 4 S BB 3R 0 T earth temperature relative
No. Geographic Altitude  Precipitation  evaporation  temperature o index
Station name p (mm) (mm) ) at 40 cm depth humidity
coordinates (m) C) (%)
J-01 ¥ Jingyu 42°21'N,126°49' E 549 764 1113 3.4 6.4 72 1.1
J-10 Kb Tianchi  42°01'N,128°05' E 2624 1349 - -7.4 - 73 -
J-17 7% % Donggang 42°06'N,127°34' E 774 816 1189 3.8 7.3 67 1.1
21 -030
1063 Y& fa) Kuandian 40°43'N,124°47' E 260 1051 1101 7.1 9.1 71 0.8

L RP R LB R 1971 —2000 &) ZEFEHE, - BARBHE S ; T E L Penman 2565 /0 31 E T4 Note: The meteorological

data in the table are means of the period between 1971 and 2000, - stands for unavailability of data; dryness obtained using the Penman empirical formula

1.2 HSLtESNE mm K2 75 f SR IO v 0 T I AR
AU+ BERE S 2 KT L B L AL B, Ji Blakemore %1% i B S BV 43 0606 N &

H R A 0 (KR $EmK 1 2.5 1,51 5.00 g FHEFEF N 25 ml & P 1 000 mg L' (4 @5 iR

mq%@;kiug 250 L ALBBEBOR 118 502 1) 5 = Syl (pH = 4. 6) v I BEF A0 9 il 6 #0491
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Table 4 Basic chemical properties of the soil studied
T - oH —_— WEFR R W 4 Bt 0-'02 ~'2 mm *ﬁ%& L B
Profile B Depth Organic carbon Phosphate Particle size composition Volcanic glass
Horizon retention content during 0. 02 ~2 mm content
No. (cem) H,0 KCl NaF (gkg™")
(% ) (gkg™") (%)
J-01 Ah 0~19 6.75 5.64 10.40 67.53 29.71 679. 4 47.75
Bw 19 ~34 6.50 5.19 10.80 60. 31 42.68 534.7 58.50
Ahb 34 ~45 5.78 4.88 9.28 108. 80 30. 80 323.2 42.02
Bwh 45 ~60 6.65 5.41 10.87 74.39 43.12 803. 1 51.75
C 60 ~144 7.12 6.07 9.49 6.18 16. 64 983.5 49. 63
J-10 Ah 0~15 5.32 4.15 8.40 39.83 13.22 - -
AC 15 ~39 6.19 5.14 9.49 11.07 9.51 - -
C1 39 ~78 6.46 5.40 9.19 4.29 7.08 - -
C2 78 ~100 6.47 5.73 8.59 1.53 7.83 - -
J-17 Ah 0~4 5.99 4.85 8.99 50. 43 18. 67 495. 4 60. 00
AB 4 ~50 5.84 4.92 8.80 22.24 30. 89 652.6 67. 41
Bwl 50 ~73 5.52 4.25 9.20 20. 74 35.94 693.6 69. 28
Bw2 73 ~106 5.70 4.43 10.50 8.70 22.13 - -
2AB 106 ~ 124 5.81 4.49 10.80 0.79 29.61 - -
2Btl 124 ~147 5.04 3.64 9.89 0.53 21.88 - -
2Bi2 147 ~177 5.30 3.48 9.21 0.73 25.30 - -
21 -030 Ah 0~8 6.52 5.72 9.3 98. 14 38.97 336.6 35. 81
AB 8 ~17 5.88 5.12 9.61 56. 46 50.22 350.2 40. 88
Bw 17 ~45 5.89 4.82 10.33 8.62 52.18 399.7 26.21
BC 45 ~75 6.04 4.92 9.9 2.98 40. 65 372. 4 39.95
C 75 ~95 6.15 5.02 9.82 2.20 35.57 333.4 -
21 - 063 Ah 0~37 6.00 4.82 10.76 41.25 79. 67 257.1 -
Bwl 37 ~71 6.29 5.09 11.05 27. 64 85.59 271. 4 -
Bw2 71 ~113  6.37 5.09 11.10 21.49 85.59 294.5 -
BC 113 ~140 6.41 4.87 11.03 7.54 72.26 295.7 -

i — XK AN Note: — stands for not tested

(Fe, —Fe,)/(Fe, —Fe, ) BJ{H 7] LLRAE + b
BRI R EARAETE A, FE(E > 2 B, DL Bk o &
FOAE 1 ~2 B, LR S BT 3, HE ol 1 B, R aE &
AP, T-01.0-100-17 21 -030 + 3 rp ik 3 5
DLAE S Bk 32,21 - 063 e rp gk LS Rk &

3 tHEERSG I

3.1 TESWR ST

3.1.1 2R ZE FIE ] -01 HRJZ (A +B)JE
BE 34 cm, FJRIE R > 18 om, 50 1 HE A4 E 25 B B
<35, TR <5. 5, 08 RE <3.5, ALK S &
>6 g kg ', A JE R LA A < 50% (W2 (H N
28.34% ) , - HEAEHE (/NHR) BEWE IR R Z 2,

FITE ] - 01 HA W #3222 %11 21 - 030 14K 2 (A
+B)JEEER 75 em, A R BE FA HLEK & 5 AT
GRIRRZHM B RIZEE <25 em, HAIRER
Z ) - 17 NRZ M LS E=3.5, 1
AU =55 B RuRE, W, #m)-01 BAF
MR R 2RI ) - 17 21 030 HARER)Z
3.1.2 ZWrERTZE  HliE J-01 Bw.Bwb 2,117
Bwl Bw2 /2,21 - 030 Bw J2,21 - 063 Bwl .Bw2 )2
B s R E IR R LR 50% 555
JERE > 10 em, HIEH 2= A FRLT 25 em &b, i
M3 0 O S L Ry D BRI MR SR - AT S R
10)2 ORALTERRZ VR AR 2 RIS T )2 B A
Ht,J -01.J - 17,21 -030.,21 - 063 | i H A7 4t
W2,
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Table 5 1Iron and aluminum oxide characteristics of the soil studied
HES g FE Al AL Fe, Fe, Fe, Al, +1/2Fe, (Fe,~Fe,)/
Profile Depth Al /Al Fe,/Fe,
Ne. Horizon Cem) (gkg™) (gkg™") (gkg™") (gkg™) (gkg™") (%) (Fe, —Fe,)
J-01 Ah 0~19 28.11 2.58 0.09 20.79 13.49 1.52 0.11 3.49 1. 61
Bw 19 ~34 43. 35 2.73 0. 06 28.08 18. 67 2.00 0.11 5.27 1.56
Ahb 34 ~45 15.17 2.83 0.19 16. 82 11.59 2.19 0.19 2.10 1.56
Bwb 45 ~ 60 66. 02 3.43 0.05 35.33 23.94 2.46 0.10 7.80 1.53
C 60 ~ 144 10. 02 0.70 0.07 5.38 3.67 0. 56 0.15 1.19 1.55
J-10 Ah 0~15 2.77 1. 14 0.41 5.74 4.00 0.33 0.08 0.48 1.48
AC 15 ~39 3.84 0.57 0.15 7.26 5.14 0.17 0.03 0. 64 1.43
Cl1 39 ~78 3.83 0.39 0.10 8.57 6.77 0.16 0.02 0.72 1.27
C2 78 ~100 2.92 0.26 0.09 8.72 6.97 0.13 0.02 0. 64 1.26
J-17 Ah 0~4 3.44 1.79 0.52 6. 45 2.7 1. 18 0. 44 0.48 3.46
AB 4 ~50 4.70 3. 10 0. 66 6.71 3.36 1.03 0.31 0. 64 2.44
Bwl 50 ~73 11.46 5.72 0. 50 6. 60 6.22 2.55 0.41 1.46 1.10
Bw2 73 ~106 4.37 2.22 0.51 4.43 3.18 1.01 0.32 0. 60 1.58
2AB 106 ~ 124 5.36 8.50 1.59 15.03 11.21 5.47 0.49 1.10 1. 66
2Btl 124 ~ 147 4.73 1.63 0.35 16.28 12.08 0.72 0. 06 1.08 1.37
2B2 147 ~ 177 4.33 2.49 0.57 24. 64 16.24 1.41 0.09 1.25 1.57
21 -030 Ah 0~8 12. 54 1.75 0.14 26.41 15.00 0.92 0. 06 2.00 1. 81
AB 8 ~17 16. 11 2.84 0.18 23.69 18.27 1.44 0.08 2.52 1.32
Bw 17 ~45 14. 46 1.20 0.08 28.74 18. 34 0.75 0.04 2.36 1.59
BC 45 ~75 8.42 0.53 0. 06 21.32 14. 01 0. 30 0.02 1.54 1.53
C 75 ~95 7.41 0.63 0.09 19.78 12.97 0.36 0.03 1.39 1.54
21 -063 Ah 0~37 30.90 7.98 0.26 19. 50 9.98 2.47 0.25 3.59 2.27
Bwl 37 ~71 39.37 9.48 0.24 18.91 9.10 3.76 0.41 4.39 2.84
Bw2 71 ~113 35.88 9.76 0.27 17.24 10. 36 4.16 0.40 4.11 2.11
BC 113 ~ 140 27.45 3.46 0.13 16. 20 8.02 1.24 0.16 3.15 2.21
3.1.3 Wit M4 Penman 225573 20, 1154 8 °C, 1% iy i 1 E 0 LR E O, 8 hie
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Table 6 Diagnostic horizons and diagnostic characteristics of the soil profiles
- el TN R FEVR 4 Vet 4 4 T 1 4
TR
ilIRE ;%E s WIBE KGR VI SARINY R B TR B HEEERA SRR BB
Profile = = Cambic Ustic soil Udic soil Gelic soil Frigid soil Mesic soil Andic Ferri
Umbric Ochric
No. horizon moisture moisture temperature temperature  temperature X property property
epipedon  epipedon ) ) ) ) )
regime regime regime regime regime
J-o1 % vV % % 4 vV
J-10 Vi Vi
y-17 VAR v v v
21 -030 vV vV % vV % %
21 -063 Vv v 4
®7 HRIBEIEREIERRER
Table 7  Soil Taxonomy of the soil profiles
1 5 T4 29 +3 WK
Profile No. Order Suborder Group Subgroup
J-01 KK+ D T 7 i @ [ RA PV E RO 3 7 7 9 0 KL R O
J-10 =) EHHRLE FEVRIEH B 1 ® Ui JE TR E OB+ O
1-17 Jalk £© 19 ALl R 1@ ) 5 I R @ W 388 7] B K LK 30
21 -030 Jalk £© 19 Ll R @ ) 5 k- @ W7 388 1] A kLK £
21 -063 £ RRE) 11 4 +© 2 V3 1 A £ O) 3 R 1 A O 1@
(DAndosols, @Primosols, (3)Cambosols, @ Udic Andosols, (3)Orthic Primosols, © Udic Cambosols, (?)Hapli-Udic Andosols, @ Geli-Orthic Pri-

mosols, @ Acidi-Udic Cambosols, 0Typic Hapli-Udic Andosols, @ Cinderic Geli- Orthic Primosols, @2Typic Acidi-Udic Cambosols
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PROPERTIES AND TAXONOMY OF SOILS DEVELOPED FROM
VOLCANO EJECTA INCHANGBAI MOUNTAINS
Han Chunlan Gu Xinyan Liu Yangyang Li Zhen Ji Zhe Wang Qiubing
( College land and Environment, Shenyang Agricultural University, The Ministry of Agriculture in Northeast Area Key Laboratory of Soil and
Environment, Liaoning Province Key Laboratory of Agricultural Resources and Environment , Shenyang 110866, China)
Abstract Soils developed from volcano ejecta in Changbai, Longgang and Kuandian were studied for description of

morphological properties of the soils and for determination of pH, organic carbon, phosphate retention, iron-aluminium ox-
ides and volcanic glass. Besides, diagnostic horizons, diagnostic characteristics and taxonomy of the soils were discussed
in reference to according to the principles and methods of the “Keys to Chinese Soil Taxonomy (3rd ed) and the “Keys to
US Soil Taxonomy (The USA 11th ed)”.

classified as Andosols. The soil on the top of the volcanic cone, Tianchi of the Changbai mountain is poorly developed and

Results show that soils developed from volcano ejecta should not necessarily be

should be classified as Primosols, while the soil at the foot of the cone is well-structured and characterized by volcanic ash
and hence should be classified as Andosols. The soils on top of the Qingyi mountain in Kuandian and at the foot of the
Longgang maintain all display features of volcanic ash and should be classified as Andosols. The soil at the foot of the Da-
chuantou maintain in Kuandian falls short of the index of volcanic ash in content of 0. 02 ~2 mm particles, but it displays
a clear Cambic horizon, so it should be classified as Cambosols.
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Volcano ejecta; Diagnostic horizons; Diagnostic characteristics; Andosols; Soil Taxonomy
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