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Study on Soil Taxonomy of Relic Soils

ZHA Lisi ', WU Kening **, JU Bing®, GAO Xiaochen*

(1 School of Public Administration, Guangdong University of Finance and Economics, Guangzhou 510320, China; 2 School of
Land Science and Technology, China University of Geosciences, Beijing 100083, China; 3 Institute of Soil Science, Chinese
Academy of Sciences, Nanjing 210008, China; 4 Real Estate Registration Service Center of Hebei Province, Shijiazhuang
050051, China)

Abstract: Soil is becoming an important object in archaeological research, yet Chinese Soil Taxonomy (CST) doesn’t have any
explicit diagnostic basis for characterizing relic soils. Therefore, it is essential to intensify the characteristics of relic soils in CST,
which could not only promote the diagnostic features of relic soils, but also facilitate the integration of archaeology and soil
science. In this paper, 4 typical cultural relic soil profiles in Henan Province were selected as the study objects, based on the
morphological and physicochemical analyses, their soil types were classified in WRB, Soil Taxonomy (ST) of USDA and CST,
respectively. The results showed that all of them lacked appropriate prefix or suffix to describe diagnosis of relic soils containing
ancient artifacts. Then, scheme of relic soils in CST was proposed, adding a new soil suborder of technic anthroposols which
contains two new soil groups of impermeable technic anthroposols and relic technic anthroposols. Three new subgroups of relic
impermeable technic anthroposols, phosphorous relic technic anthroposols and normal relic technic anthroposols were added
respectively. This proposal scheme alters current CST little, and can integrate the characteristics of relic soils into the new adding
of “artificial slow penetration or impermeable layer” or “artifact” as a part of human activities and material technology since
ancient times, thus can give relic soil a proper place in CST.

Key words: Relic soil; Soil taxonomy; Soil archaeology
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T HAEENE L HATESNCH 50 5028 R84
R R T N w3 | N = 1 S B P - A S 28 A o L Y4
X S Y AR R 20 O S A T
B X I [ P A R IR A R T
VPZ HARBWOT %, Wor THARY RS Wi, &
P4 2RI A 0, SR AR, HEsh TRHE .
BRTT . TR ACH TR RS EEAE .

MEZT , sthk + 50 R 50 A WRRIE T
b HIHJE M A A 2 BWAFESER] . U1 Golyeva
UV B TRk — Ak 5 4 AR A gt ik - A T o 2
SR, 3k 26 A HERE R A A 2 BB R I sl i)
S EIEEAR A, R 0 TR £
SR TR I A AR50 3 H A - e R v b
J5 R AT R TR A Sk B 2 i b X, 755 ik &
FHER ;TR AR L R R - R
E7E 18 R G040 2 b IR I A E 7% - SR 2 Wi ifE
F S 2R () 325 A0 . B R K H 235 EH A “30fk
FAE", MOk %ok gl & S ARy, Bostht
T HEIEATRIFA G R G SO AR i R R T A
ghhy, IR SRS LRI AR U, i, AR
SCEEA T NAN R A HE BRI ST BRSO A
4 ANHALEhE 43, AR T TR S LA
(WRB)., EH+HRGFHI(ST). PEEHERG K
(CST), XK+ AT/ IEAEIFFY, BT ST st
I B PRI B2 W E AN W, SRS T
F R G,

1 MRIERE
1.1 HREXER
AR EAEERT S, E A SC b bk AT

BB AR, JRARYN 2 Dy L, i
TFEAE . MAKE S i I L e X &, R

FEAT SEIF R 32 1 N DA Shsg i) 148, DRk, DAV e
X CAAFFE X, BT bl e Jm v | A AR
Moy AR, BA — R . AW &
) 4 ST 23 5% FARER AR . DORREOGE
hE. T H Sk

FLEIT 20 58| R 2 i W 1D Y FRVIE R 18 = O VA A LN 2]
L WAL, AN ER b R TR IR
WA, P50 12.6°C, XK 662 mm,
AEIZE R AR 1995 mm. IUBRRONGS LAk v T8 BT,
JEEETRIL, REGIEK, MRS, JE iR 2
WA, A5 14.2°C, XK 578 mm,
AEYZE SRR 1 793 mm. LS kAR VE TEII T,
P T8 PHA AR, J& Ty =R, PR
14.2°C, 4E[E/K B 531 mm, )75 &% & 1 708 mm,
1.2 HmEE

FIHTHE GPS 1L R S 26 B SO S5
B H R (AN IR R 5 OR AT ) PUER SR
e S TN 32 L VTN 117 e ) = T 2 o = AR N N
i i SR . BT L RAR L RO RN
RN S B FOBEEOOLRNRE, AR i A R
BT = 1 = S 2 7 NSRS 1 1) P = =5
TR 1,
1.3 REHE

Xt R (P E bR e ) PR T S
Bk, WO HEMERE ., BFANSRER ) 1
FERRT, 0% EAE>2 mm HLEY R, 15
FEAIACAE B o A AR A - e A S = S i
) PP, AR EURLA R GO EE () . pH(HE
k). AWK (EHMMRM-mm Ak, &
(H2SO4-HCIO, IRA TR , FHEAL L (AL75) Rl FR (L
AR o For R A B A T R A, DA
18

#1 TR BIRE

Table 1  Soil forming environment of studied soils

HH5 SR g Ho PR AR AR M3 (m) B - A R
1 i s bk Py 34°48'53.1"N, 111°46'36.3"E 633 iR Bl i
2 iRy iR AL 34°48'38.7"N, 111°46'38.8"E 617 i it At
3 DUBR B L 34°42'58.9"N, 112°37'45.6"E 123 F b Cin
4 TStk 34°41'52.1"N, 112°41'26.0"E 119 F 5 b 1
) BE MR, S A DR, AL

2.1 TEEFRIEHHE
HIZR 2 AL AL, Gt b S T A g Lk A

7.5YR A1 10YR N &, T RIS EPE 6 F17,
TS B e JEB 4 AE 3 il 4, TARELEPLE 2
3, MR EEENE | [EEEENR, Z2H A%
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WA TR Sz, HTESSaERE, UK
BRI g 2 o det bl o S8 ) T ) R Ry 2 LA AR A
PGPk 3, 132t AR S OB A IR =, H

LR SRDIR o 8k S ] AR T AT
Hil BT, g B kB0 BERAIK
R o a4 2 B ) A0 KA

F2 X HERSIEFE

Table 2 Morphological characteristics of studied soil profiles

HTES W (cm) THEE HEEYZNEA + L ARGV, %) AN

1 0~20 A (7.5YR 6/4) FE(7.5YR 4/3) Holk ¥
20~ 70 REE(7.5YR 7/2) FE(7.5YR 4/3) Hetk Jc

70 ~ 100 TAF(T.5YR 4/2) K55 (7.5YR 3/3) FTRIN 15~40 fia%. JRIR o

100 ~ 140 M (7.5YR 7/3) K RR(7.5YR 3/3) Btk 15~40 B Gy

140 ~ 150 MU (7.5YR 6/4) FetE(7.5YR 5/6) Btk HE

150 ~ 220 REE(7.5YR 7/2) KE(7.5YR 4/3) Hetk Gy
220 ~ 400 A% (7.5YR 6/4) ZEFE(T.5YR 5/6) Hefk Jo
2 0~ 40 ThEHE(10YR 6/4) FE(10YR 4/6) ZiB7 3TN ¥
40 ~ 100 MIEHE(10YR 7/3) FE(10YR 4/6) A Hetk ¥

100 ~ 125 ERE(10Y 7/2.5) FE(10YR 10/6) Hulk HE

125 ~ 180 EERE(10YR 7/2.5) FE(10YR 4/6) M etk R

180 ~ 300 WK (10YR 7/1) FE(10YR 4/4) Yotk 15~ 40 B Fr Giy:

300 ~ 400 IREHE(7.5YR 8/3) ZAFE(7.5YR 5/6) ZiBz 3N R

3 0~20 FRE(10YR 6.5/3) FE(10YR 4/4) ZiEZRIN 2~5 FEH R

20 ~ 37 ThEHE(10YR 6/3) I FE(10YR 3/4) ZiEZ2IN S

37~ 55 HEERE(10YR 6.5/3) FE(10YR 4/4) M etk 15 ~40 #4 R

55 ~ 80 ThEAE(10YR 6.5/3) FE(10YR 4/4) ZIEZ\37N 15~40 W h . HE HE

4 0~20 B (10YR 6/3) EHE(10YR 3/4) A Hetk Gy

20 ~ 40 MR (I0YR 7/2.5) FE(10YR 4/6) A ek R

40 ~ 65 RIHE(7.5YR 8/3) A (7.5YR 6/4) ZiB7RIN 15~40 Rk, KM R

65 ~ 105 BFE(LOYR 7/3) F(10YR 4/6) Bk rh

105 ~ 150 B (10YR 7/2.5) i HE(10YR 3/4) M etk HE

150 ~ 160 T (10YR 6.5/3) i FE(10YR 3/4) M etk HE

22 MR

HEE 3 AlA, asthb 3 AR AR L TC
A, El AR O A KPR BT (>2 mm), FF
IR T #RL S &, SEVEHN 40.2 ~ 189.0 g/kg, T
B4 13.43 g/kg. Hthk HIERITHORE SRR 2,
WS BEIERE N 1% ~ 30%, FYIEN 5.52%. 3Cik
I 1 P AR I B A R AR A <150 g/kg, T
R ZERL A e X R 30 g/kg, HZEZW]
W2 AT, BREEERIHE, Al A
REFEE, EHEARLTRBIEM. HICkHF
1 3 P A 2 AR <150 gkg . MR E)ZFE
WAL R 30 gkg, S HTHIE MBVLIZ

H12¢ 4 W, asthik +3ER0E 1 pH Beshi Rk, A
A= A R R B ) AR K R A 14
M HHERGERY pH FREE, pH ALIERA 8.11 ~
8.96, FHIMH N 8.53, itk 3 i fL SR P B th
R, B A= E R E A K AR T,
LGN 0.02 ~ 0.13 dS/m, “FXI{E N 0.08 dS/m.,
itk A ) T AT AR AR A O R, HLR Y AR
FEAH RSB RN I A 0 4 3, 380 T LA ALK
i, SEAAMIEE R 2.10 ~ 24.12 g/kg, FIEN
8.41 g/kg. wihl HHEHITH Y28k & AR LT, H
P AR R shim T B e &, 7Y
fHi M 3.56 g/kg.
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£33 KT EAMIEER
Table 3  Physical properties of studied soils

5 ¥ (cm) U i (g/kg) T KB 5BV, %)
2 ~0.05 mm 0.05 ~0.002 mm <0.002 mm

1 0~20 163 736 101 g1 1
20 ~70 123.4 785.8 90.8 ZhE 1 1

70 ~ 100 267.5 692.3 40.2 MEEL 20

100 ~ 140 177 760.9 62.1 ZhE 1 1

140 ~ 150 51 821.1 127.9 ZhiE 1 1

150 ~ 220 130.8 797.5 71.7 R+ 1

220 ~ 400 75.8 768.8 145.4 R+ 1

2 0~ 40 246 611 142 i+ 1
40 ~ 100 236 618 146 i+ 1

100 ~ 125 138 698 164 g+ 1

125 ~ 180 147 693 160 g+ 5

180 ~ 300 219 668 113 e+ 22

300 ~ 400 61 718 121 e+ 1

3 0~20 229 630 141 i+ 5
20 ~37 299 584 117 e+ 2

37~55 204 632 165 i+ 15

55~ 80 194 617 189 i+ 30

4 0~20 192 657 151 g+ 2
20 ~ 40 160 659 181 g+ 2

40 ~ 65 238 608 154 e+ 5

65~ 105 233 607 160 e+ 5

105 ~ 150 164 667 169 i+ 2

150 ~ 160 165 658 177 HrigE+ 2

F4 i TEUFMER

Table 4 Chemical properties of studied soils

fEllaRes R (cm) WLk (g/kg) 4k (g/kg) pH EC(dS/m)

1 0~20 11.32 3.84 8.75 0.11
20 ~70 12.43 5.50 8.43 0.12

70 ~ 100 24.12 6.95 8.44 0.13

100 ~ 140 13.35 5.99 8.34 0.10

140 ~ 150 10.57 9.88 8.52 0.11

150 ~ 220 13.87 5.57 8.66 0.12

220 ~ 400 4.87 0.55 8.52 0.09

2 0~40 11.32 1.76 8.85 0.11
40 ~ 100 7.84 3.99 8.59 0.08

100 ~ 125 8.24 2.48 8.24 0.08

125 ~ 180 8.55 225 8.55 0.09

180 ~ 300 8.57 4.64 8.57 0.09

300 ~ 400 8.87 0.9 8.87 0.09

3 0~20 6.84 2.4 8.96 0.07
20 ~37 5.83 1.8 8.81 0.06

37~55 3.45 2.47 8.59 0.03

55 ~ 80 2.66 2.66 8.59 0.03

4 0~20 7.58 2.48 8.31 0.08
20 ~ 40 5.96 2.38 8.36 0.06

40 ~ 65 5.95 4.01 8.29 0.06

65~ 105 6.63 2.84 8.4 0.07

105 ~ 150 2.58 4.53 8.45 0.03

150 ~ 160 2.10 2.56 8.11 0.02
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3 Tt

3.1 i1 WRB 9%

MR WRB 43255 00, sthk HHERIm 1 ~ 4 1
SR FE B A % T S R BE A K (H AT
FALE . MIE)Z, MmEIm 1. 2. 4 TR MAEE -
(Cambosols), I 3 AJ %43 Rtk £ (Luvisols), H
PREERIEILE 5.

R + (Technosols)— 25 H. 70 i BT 23 16 1 18] P 2%
fET “HET CEET g W CTlEFEY”
S5 N A AR ﬁﬁﬁ*%&ﬁﬁﬁﬂ%’]ﬁ 2 T 3
FYAREIE L AR Y I A R A R R
FAEN TR B0 . WRB BT HAR £ — éﬁ%ﬁ,
HAEHA—Z oo “HoAR” “HE” Ml “isfg”
8 Je A A ﬁﬁ?lﬁﬁﬂ%Tii}%%}\ﬁﬂ%ZﬁJ%%
P, (HATZRAE M R 50U SR AN BB 58 iR 52 A

0 ST L) SR F T
3.2 HHA T3 ST %K

WA ST 4320 07, gthik + 365 1 ~ 4 hiR
TR N, BRI AEE RS E, 7
1. 2. 4 8R4 s+ (Inceptisols), FI1H 3 # K]
A3 MkiE L (Alfisols), X P9 HAT L “OKBE”
R ) 28 2 SRAE A2 B R 16 B s, BARZE SR
W3 6.

B+ (Entisols) 34 78 F 37 28 iR Bk i2 4t
SIFFIE, BAE WA 2 Im A RIS M2 %Y
FTAFHARIE, A N TS SRR B i 5, R oA
T 32 NS R EE SR A B B sh Rk
AR A IR, i 2 AR AR B Ry
ik, X AEAFEA FoAh A+ R A sstht 182 B ST 43
e, HAEARIL H AR AR, T 2088 A s B3l
FHIE

Fz5 HiltiE WRB LR
Table 5 WRB classification of studied soils

IR L LW Bt e
1 B2 Nl AR ARG £ OB, HAR)
2 K39 ATl AR B E/)(M’L?Fﬂﬁ’ﬁﬁ/ (ERT, A
3 Hifb)= NI AR BT T B IR PR L (BT, $A)
4 K315 NI AR BT A ISR 2 (BT, HR)
F6 MIXLIEST HLER
Table 6  Soil taxonomy classification of studied soils
T 5 2 LW Bt ey
1 K37 ANTBBH BT TR IREL S BUIR A5  i T P A PR S 55 O 2 I A
2 E(5175 AR R L R BEPUIR A B g T R R AR B 58 O 2 T A A
3 L)z AR R L R BEPUIR A B g T R R AR I 5 O 2 TR
4 Ei S AR R HEPUR A B i T P R A R - OB 5 R 2 T A

3.3 #hik L8 CST &3

MR CST 432 Y, sgtht H3esm 1., 2
PRI 2 12 254 200 43 R 4B 1= (Cambosols), #1113
A AL 2930 73 20k £ (Argosols), HARZERL ¥
W7,

wtht FEHES R CST Bl mHtah Ak H i+

(Turbi-Anthric Primosols)J& fziii 5 (284S, (Hi% IS
T HEZ AR R L B SRS T A W S A
g, CANIBhET #E IR RS N T AR R
A, BORRESE R & A N TH i R Bl
HAl CST 432877 St = WIHA 12 Wik P >k il i ot hik
T HERFAIE

*7 HIXTIE CST HALER
Table 7 CST classification of studied soils

TR LWz LW w3
1 (51 KRB A7 R A SR TR 5 B A A R i A T AR L
2 A= TR IROL . 7 A SRR G RO O K - E R A T AR L
3 iz T TROL . 7 A SRR A RURAE K P A T L
4 M= T TRDL 7 BERUR G RO K-S W R T AR L

http://soils.issas.ac.cn



638 +

e 52 %

34 BURFEHTENRSGED LRI

HRAEA SCHFFE A S, dAE CST rhg sz i1 LA
W OFY AN EBIAEZR”, BIAK
il 2B B B N B R AR T, s AR SE
BAHE FU . b IEAEA AATATIEE BE (2, HAPE R
EARRIT ASRY, FERE T R 1 95% DL LA
OBIT “ N RPhZK”. AT CST H, hAZTE
SIEA N SRR . AR SRR AR T B 3 A o 4
T TR 15 A )23 DR i 2 R 0L 1) S8 2 2% A T AN REFR
“HERRZE RIS ) CHIRSNER”, BB
A ABSURS HSEIE S BRI B2 B Ok <R
F b B AR T U BB B Bl
PR, A& RSB ANEZR E
Mo Q¥Em CNTHIET P, BPAAE s T E
KON, e fy e, A N TR R e
@i e . HET CST W, BRIk & i 4
JRIBR T e v B e S RN | DL TR ) I
A Fsthk e e e — S EEIRRE, (Al TEER
AR H 52, AR 53 A B i 1 5
P, RSO B TR, B AR 2P AR B R
B SR b B R o AR S PR IR R R

2 BT A58 R v s i 2 A e B, H U AE
CST hsggim “ithk” +2EFRER . 1EF 200 cm 75
RN, BEEKRT 20 cm. & 20%(AFU0 %0, IACE
EHLLEd AN TR 8, B g5 LRI

i) s £3RE 200 em i NAFEN B SRS )RR
B R IR £RE 200 em JEFIHN,
2 (P0s) <35 g/kg MM =3.5 g/kg, 5 0.5 mol/L
NaHCO; &H#2#(P,0s5) =35 mg/kg 19133,

ZMW ST, #IAE CST Fsfhn A T2,
FH T mthk 3 A R A AR RIS SR+
HRBARBA . YIS, "o KR
MR, A AL IRA T TR
T B AL 2 it NSRRI 3800 58 K IR el
SO A S5 0 e S A 0 B 3, K A A A )
. B

mk 8 i, MR R R UK L4 T,
4 ARG hE 3R Ay B AR AR v, R
SRR Zm . For, fE 1 B TR
BEBURRIE , S04 Stk BOR A 5 FlE 2
A3 B R TR, EAESBEEURE, #)
o3 R E s R R+ T 4 Rl AR S R
O e T B SN E 370 =2 ) P = S ) N i
b, BOAAEEZE RN+ T a4,
A EARIL TR, BT 1 A R AR OE
SR BRI, T 2 v A R S RS O s K
b, A AL, w3 T R SRR R R,
T 4 ot AT S 2 R O R A
SRR AR, MFRAE T ARG Zhxt 3852, 4
FH A AEL

K8 BUARSEER

Table 8 Classification of proposal scheme

HiEss iR LW DS
1 LR AT AR . e SRR £ R 7 P~ B R A £
2 I I AT T REE YA AT LRI A R P Db~ 200 R £
3 Bl AT ARYE Y4 W) O R A R £ D B AR A £
4 HIBE AREESABRER . NTHMS . G SRIRA T TR A AR AR PE -8 B HoR A K +
4 B Ay —3Br , AT SE BBk +3AE R G2 e B

/N b AE CST JRAESS | ME&FNE 3,
ARSI L AR IR Ay £, IF
JEBRR R R, FIRZETAR N T s E AN
42, 35 T B ZEHOR A S L4
ANt BN W 5 RS
FERLE, %07 AT LI sl I FT CST 732612
Wik & , dLBERS LIy MUK T AR A SRSk ™
AR R BB A B S ANEZ TN
Tl aR” o AR B A BT N SR AR 5

J& o [RITE LR 3 oA NS0, Bk
BT RIS S TR A

BUst: Bt BA IR W R IEAT AT IR R AT
7R A B Rk K IRRUR Bzt A S ag 45 A 3L
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