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Fig. 1 Location of multi—target geochemical study areas in Nanjing
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Fig. 2 Curve of element content vs. grain size of soil sample No.LS1 in the Nanjing area
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Fig. 3 Variation of the element content and depth of the soil column of sample No. HS16 in the Nanjing area
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Fig. 4 Cd geochemical map of topsoil in a trial area from Dachang Town to the urban area of Nanjing
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Table 1 Geochemical parameters of some elements in two types of environmental soils in Nanjing

L WE+HE (~150em LAF) FJZ 15 (0~-20cm) KR+
gt K .
T8 FATHf BREK T8 FATHf BREK TR
As 640(1) 10.80 0.35 2602(98) 9.43 0.19 0.87
B 640 62.83 0.17 2602(11) 64.88 0.17 1.03
Ba 640 501.45 0.12 2602(64) 475.57 0.12 0.95
Bi 640 0.33 0.29 2602(54) 0.36 0.22 1.09
Br 640(97) 1.34 0.55 2602(63) 3.30 0.26 2.46
cd 640(86) 0.091 0.45 2602(98) 0.16 0.50 1.76
cl 640 52.70 0.40 2602(168) 66.09 027 1.25
Co 640 15.60 0.34 2602(47) 13.95 0.17 0.89
Cr 640 81.50 0.17 2602(76) 75.83 0.13 0.93
Cu 640 29.15 0.36 2602(132) 29.94 0.26 1.03
F 640 565.19 0.23 2602(51) 513.49 0.21 0.91
Hg 640(86) 0.025 0.42 2602(177) 0.09 0.56 3.60
Mn 640(17) 721.57 0.31 2602(55) 635.27 0.20 0.88
Mo 640(5) 0.54 0.39 2602(145) 0.61 0.31 1.13
N 640 466.70 0.48 2602(51) 1266.37 0.23 271
Ni 640 36.90 0.28 2602(51) 32.07 0.22 0.87
p 640(6) 454.89 0.42 2602(72) 659.50 0.30 1.45
Pb 640(1) 23.45 0.22 2602(127) 28.84 0.17 1.23
S 640(112) 55.24 0.43 2602(122) 296.09 0.35 5.36
Sh 640(4) 0.96 0.27 2602(118) 0.99 0.20 1.03
Se 640(109) 0.083 0.47 2602(128) 0.24 0.25 2.89
Sn 640 3.40 0.31 2602(404) 495 0.42 1.46
Sr 640 109.48 0.28 2602(66) 109.0 0.18 1.00
Th 640 1521 0.14 2602(23) 15.44 0.12 1.02
Ti 640 5118.94 0.10 2602(119) 5071.5 0.06 0.99
U 640 2.60 0.16 2602(47) 251 0.12 0.97
% 640 98.48 0.15 2602(62) 89.31 0.14 0.91
Zn 640(2) 70.24 0.23 2602(86) 7435 0.28 1.06
C% 640(140) 0.21 0.41 2602(83) 1.24 0.28 5.90
T RE BRSO T R S BR 1 (EL R 1B
Fo FUPESERIEIRRERTRNEECETESE/10°
Table 2 Contents (10) of heavy metallic elements of some crops and vegetables
in soils of some seriously polluted areas in Nanjing
ik FEI Hg Ph Cd Cu Zn Cr As
1 fiEEaS 0.019 0.55 0.04 3.62 13.8 1.02 0.18
fH3 0.021 0.70 021 3.21 12.6 6.42 0.40
fH 4 0.021 0.68 0.03 4.27 14.0 12.40 0.14
fHS 0.024 0.74 0.02 4.25 13.8 9.36 0.29
fH6 0.014 0.52 0.02 2.83 123 7.67 0.24
8 ek (TH) 0.011 3.94 0.51 12.50 5.8 130 0.10
FAEZIESE (<) 0.020 0.40 0.20 10.00 50.0 1.00 0.70
BEOREZ SR (<) 0.010 0.20 0.05 10.00 0.50 0.50
T (A 1 B3 M4 A8 5 0 6 R AR R 4R T =™ H V5 Y G AR ) K FE A X A8 8 SR H — A+ 3 Cd & & s i
B SRR X
(2)FE S A58 F T 5B 77 B 5 25 A I P SE
(3) FEAT IR S o 5 12 5 0 S P i 2 i P A A R B A5 GB2762-94 .GB14935-94 GB15201-94, GB15199—94

GB13106—91 .GB14961-94 .GB4810—94 .

(2)TE 1 5B T 20 Je B Jey 3 4 2 - S i A AE P A W]
R BITR W DA TR E SR 5 — S

JRICER W AR E R TR D A Y | L He Cu Pb,
Zn Cd % E N E M He WA E G HE R ZESBITR
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PN REE S AL v N A A s $7 18
SR I E 5 RS0 R PR B o () — DiURE At AR B RE O R
PR S PR 35 g S BN 0 R TE R B e L LA
BIRT TR B2 ARG . O T H0E R TR AT SR, B
AR DR BRI Y A R I X A i A 2 BT R A A
LR 8 LR R A 53 R T AE G 37 35 S A R AL PRAIE I 3R
PR SR AT & S b, AT ATERT ST R a0 X SR T R A
HAREN B EAX PR GE TR T RESTRE
S 20 A1 ST R A B AT G o RSP 3 (AT LA R —
A IEZS SR AR AR B2 5 G S (E) | 1L - 39 B AT LA
AR — 0 B 25 T o BE AR A B S AR U
A E A T AU X e A G TL R XY R G SR SR
NI A5 1) B4 R BN Al — T 50 L (3% 3), TR AR AS [
Juy e A5 2 A R 50 M DX P AT COU R I S A W] 2
S 0K b 22 S ) B SRR R O e AW B {ERT DAY
SE Y J2 B G 2 e Th 0 R B SR AT — L R RS A TR AT

98, A R A X L3 P Pb.Cd \Hg . Cr.Ni,Co % H 4 )&
JCE M) & AR B S A A R S, R HE
LA by X A5 AR AR AR X R SR Y . KRR N B +
BER TR I s (HAR E (0T A4 D7 ik kA Anfal
TIE T 3R AT 1 15 50 (B R TR 4 30T SR A 4G ) KR A8 A5 3E
—H BV, REHFREN TGRS EfE — X
FHEP T E AT SE N AU B LT 3 8 ) ZE T Tk
WIS A B A AR (3 — I8 ) R HER R BRI LA 5
— IRBE I HERE A RBAC R R T Sl LG R X T
PRI R e — 7 L —150cm PAF R 3ERE foR b e
M5 35 B LU B4 30 52 ) 76 ) A% IR 55 — BR T 1 SR i 11 S ik
IR — 5 A R R 2 RS AT A 2 A B O X A% R
st 9 GE T 3 T B0HIE TR AT R A 43 A R 36, R IE 25 43 A 11 LA B
AROF AR T I FAE RN B 2543 46 1 LI Aaf 7 34 {8
AR ILTT SFAE | Xeb = PRURE i A/ 1 I 36 4 ) LA AR 43 A 2 8
1Y, ZU3E 25 0 JBORE | AR DR T SR A5 95 S g 1L se e b nde
M AT IX AT DU S 3 i R A R R R -
HEBW L WHEFER I TEMEMN L ERFR LR K
TP B R A L H M TRALE N LS
FR A RE 3) T RKITL S A R ek
IR N i B A 0 b DX e U R AR AT R T 0 B A A A
B — N 2 Hb X A B R 0 FE T R A — 2 N RS R
AT RS AR S 2
42 (TFrERTENBRERS

2 [ br b Bk 1 27 8 A 76 50 AR A5 09 R R i R b % 0T
FoEm G MARTCRE LA RS TR, RS+
B WSS E O TR A ACS A B R TR W
— BRI ARSI A &, RO R R Y Pb As . Cd Hg
FEME TR R IRER 43 A 8 5 A RE A A A4 W i (L
Cd FEUBFEEEAEMNKEERAAELE, 4 vy
Wy T XA A Al i fe 5 R R B IR TR NP K 4
A4 BE WAL 1 o AL AR 3 4 A 8 A o T R O 4 R e
FHICEB& WA PR X —F G2 7T RLLLT 3 4/
BB A [, H— & 8P i pb  As .Cd \Hg .Cr,
Ni.Co.Cu.Zn.Mo % JIUE M & &t T Hr = RIEY T
AH S T 4 JE T 2 S IR B R Y | o 2 e AR
FEVLINE ST AR WY X WP 25 % +Hh & 48 Pb o
F A S H AR KRRk T P & RO RE A, M+
B Pb & BE<200 mg/kg B, HBEK P Pb B AR R
RWIR  2 h8 P & i >200 mg/kg B, BEK A Ph & 1
B 0 R 5 AME R I U A R M X R B 3
T Pb.Cd. Hg .Cr %0 R i br i T A i AR 1
Y Bk e b (W ) AR M As 7 R HER SRR
M As 76 iR XEARAVEY Tt JC— A8 S AR (R 2) , ik s
A UE B 4 18 b — 28 1 4 8O0 B A R OGP R
SVER R TR e — s U R IR AR TS R
AR B2 A 1 OIS A SR G vk TR 14 ke A A R A 1 S
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Table 3 Mean contents (10°) of relevant elements in soil from different years in Nanjing

FRR Ph Cd Ni Hg Cr As Co BRRIR
1982 4F: 202 044 305 0.065 60.7 8.43 14.9 SCHR{10] o
1990 4F 28.28 035 29.19 0.164 5823 10.76 10.71 TTHARMT
2002 42+ (0~20cm) 36.5 027 349 0.16 75.1 13.2 14.5 -
2002 4EFEE (~120em AT ) | 31.68 021 36.81 0.083 7825 9.24 15.28
FpE -4 UATEAE (1994) 23.6 0.074 234 0.040 53.9 9.2 11.2 2]
HPE R (1994) 26.0 0.097 269 0.065 61.0 11.2 12.7

oA EYR (TR, FIAES P R B AL 2 S i U
(I pH Bh {E 028 ) BHVE 7 2 s ] R Al 2R 855 1 75 Ak
S5 AR B AT A LA G R A, BDVAEAE — A Ak 2 s e
B B LTI A Pb As Cd \Hg 55 8 Y570 % B BB AR
A B g S — A A I R I8 3 T 3R LA AR S R A
FE b Ay A B b i R R — AR I EY T
P =02 R L h & T R S R AR E A Bk
2 H it 3R AL A R A R R RE 2 o AR S BT A AR
ST (It b SRR AR I A (0 0 % % AT L
JCF 1 [R]B | R AE A AR L T B T R AR A
JIRAE Ny | 33— A AL TE 2 % B 4 T T A 2 A I £ AR S Bk Ak 2
T A5 T B B T OISR S 2 AR R T,
43 ATREMKAZERERES TN
TG 4R J2: DX b Bk A 27 98 A | 6 SR 9 R 3 M BR AL 2 S

FOR A 5 PR ), 2 E R R4k 2 PR A B AR R BE A
AR R A DXk 22 Tl AL SR AR R B U RS R
Bl X5 B AL £ HAR IR M A I H TS S
REE KA A 77 IR 55 T0 BB A 10 H — At E R ST E A 3R
F AR T H Y E R 2RI 1Y S R A PN B L
FRBE L ERAL A 520 Ol T FREE b ER G2 SR ROKG 2 RN 5 A
FH L BR AL 5 4R AR A PPN 2 A AR ORI, DL X
BRAL 2 VA Pb W KA PPN R B R | 7R I A
RIT —AbAH W ER Po 55 JFRIFI S — 0 5w
FHKE Po(Zn) W ()T B, ROZ UL 58 (AR ) 1 5 5 K A
PPN AT S5 g S AR B 58 A 1, R H AR A S T fH
MATHERAL I R E NS, HEHT —H Pb 5+
T, TR G SR AR SR SR AN Y RO IR LR OG0 Y
Sk 2 I AEFERY Pb 5 R (75 Y ) A6 1 S U0 AT T BR X
Yo f T 2, PRBE M BR AL A R R A T A T R
A IRERN 51E YIE BRI BN B RTCT 2 B s b kb
SR A T IR B b Bk AL 2 S R R A ST IR A R
TG R 2T T IE X PR BE M BR kA B KA
M 22 /0 iy 1 H DL )

(A FEICR MOV, B4 F 0K M5 J i 5
BIREE IR, 78 1:25 J7 KSR ER Ak 2 IR A B B | % 1 AR/

km? B SRAE S dkm? S8R I — > 20 Fr 6 BT B 0 e
T AT IR A 2 DR B0 0 2 35 3 U A T Il DL B o T R
BT B TR AR W X, F8R TR AR RS e
{H ik 26 5 4 Ja o0 3K OE S AT AR R B B A 2R BR VT
AR AEAT N2 R Ja Ho e W S SR T Re st 2 T, A
JTVHE 24 A4 SR o 25 52 47 o 99 b 0 e DX R G v 3 e Ot K Y IR
BEA R LR AT S L2 Y . 7E LUAE 2 04 0 % TBORE A5 E
N T =L AL RS T A SR D R 5 L7 i S B Y EPSE
FREEAT T,

(2) B R AL 25 5 5 T AL, B 50 (AR ) i Bk Ak
ARG A DI L A Y S A ARPL AR | O e D BRI Ml Bk
s S LA (3OO ) A A O T HOE BUML ) (9 1T 5% >4
5 A M ER AL 2 e A TR (R 7R AT 5 PR BT M BR AL S R
JE B 2 g T T X S X S R oA 56 T R TR A IR A
BRI, EROE T ARG R R K- -
CUHARY ) [ B G0 5 20 A 0 BE AL | 24 0 N 2845 2l Je LA
207 X BOR AR T0 R 1 2 A MR 47 i

)G RIABI AT M S EE , — LR P A F
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(4)FREET5 R A S, B o] 3 B - S8 P 35 2 L X T TAR:
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Basic results of multi-target geochemical survey

in the Nanjing area and its relevant problems

LIAO Qi—lin, Wu Xin—min, WENG Zhi—hua, ZHU Bai—wan,
PAN Yong—min, CHEN Bao, JIN Yang

(Jiangsu Institute of Geological Survey, Nanjing 210018, Jiangsu, China)

Abstract: The Nanjing area is a typical representative of the very thick Quaternary cover areas in the Yangtze
River delta. This paper reports some basic results obtained since multi—target geochemical survey has been carried
out in the area. Through experiments, some key technical criteria and requirements have been worked out and
generalized. The authors think that it is feasible to take samples from topsoil at a depth of 0 to 20 cm and deep
soil at a depth of <150 cm respectively, use the — 20 mesh fraction of soil and adopt sampling densities of one
sample per square kilometer for topsoil and one sample per 4 square kilometers for deep soil. Two belts polluted
by some heavy metallic elements exist in topsoil in the Nanjing areas, and marked enrichment of heavy metallic
elements in topsoil has direct influence on the safety of crops and vegetables in the study area. At last, the authors
discuss a number of questions as to how to determine the geochemical background values in studied soils, how to
examine and appraise environmental geochemical anomalies and how to treat the relationship between the total
content of some elements and their effective concentrations in topsoil and so on, and propose relevant suggestions.
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