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Fig. 1 Oxidation of cupreous magnetite and vertical

zonation of secondary enrichment
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Table 1 Indicative plants of metal mine
Lty k4 T

WM 5 2E ( Elsholizia haichowensis) Cu( 47)
W EE (E. ceistata) Cu( 1)
AWM (Gaultheria nummularioides) Cu( )
33 (Polygonum capitatum) Cu( 1)
YBFZE (P. leptopodium ) Cu(4d)
A ( Rumex acetosa) Cu(4)
418 ( Sedum rosei) Cu(44)

% 3% i ( Gentinana rigescens ) Cu(4)
423 (Melandryum apricum) Cu( )
475 ( Dianthus chinensis) Cu(4)
0458 AL AL ( Gypsophila pacifica) Cu( )

Bt B ( Lyonia ovalifolia var. lanceolata) Cu(4d)

B8 35 ¥ ( Commelina communis ) Cu(89)
B3 (Dianthus superbus ) Cu( %)
LB B (Arenaria juneae) Pb . Zn( &% §E)
Hi bk B3 (Viola sp. ) U(4h)

KTHEREYRE, it 80 SR E MRS E W
(PEEREUIFR D)W T — iR, KoM &
xR L AR NI T BTN -

B M E ZE ( Elsholtzia haichowensis) B EH R
THEER B R WMy Tl . XMHEY EE
SHET AU T AT 70—, ZETE BT RR, 2E 40,
FAEENTEANY X & LR FHR SN, XE—FF
7YY, R B0 TE BT 0 AR e R R Sk
KBDEBE, X FHEY)LE 50 75’ L X A 4R 07 IX B 4 v]
W, IEH AR 2 BN EE &R, R K 4
AT EIA 3% A EEER D R

BRHE(Rumex acetosa L. ) J—FERHEY), B4
ZAEERAR ZEH 30 ~80 cm, FEFH R KA, HE
KINSRMEDE , E8et 2 Fa oo g RN, Kot

B, TEWIRL A 08 R P, IR 40 7
SEEET A X, TR R B4R LR R, B
KM, BRI &8 & AT HT B AR
B A K 0.28% , P ERE R 0. 176% , 5
— A R B R 36 £

41 % (Sedumvosei Hamet) & KFHEY, ZF 4
A R 10 em, £1R— A KCTE ) P V4R 2 400 ~
3 000 mla] Y BE B B LB RbHb ] FHHB X, & 5 B e IH D
Ben rg R A, IR R A VAR A48 AR AR, i LAATL B
RE, AP, W =Rk T HERT A R B
BT T IEA . AEKPHR B EERE,
BRI E T ER AELKRATREEREE
1.9% 5558 0.55%

1999 4EEE A A T8 F b L K28 Ak A2 e Xt 4 4%
T BT TASE, IER T A BReE
TSR EMY . MY BT, 48
A AR TGS AEI FEREE. AKX
WET 1741 mx1 m BT, 028 MRS R
B RBE 35 BE RS Y 3 0, SREERE T R BR
YA IS+, AR 3 M EE (R 2),.

LT RY BT IEPELSESE KAHF%
WA 38 51 MR AT L B ES B AR
BE M ERIE R, FIE PR & BEIER R, 1 (Cu)
HIE BT 582 ~15 375 mg - kg ™' Z 6], ¥R 7 789
mg + kg '8k (Fe) & BT 10150 ~301 509 mg - kg ™',
SEA5 A 142 328 mg - kg 7' 5 (Mn) A BB, T
HHR2098 mg-kg™'s HEH(Zn) M(cd) EHEER
HRARAE

EYRNBEER TS LEFRAESENSEE I XHK
(RF3) T IHEFEREEMNEE BTFERE.
AR WERREL M RBE  HFE RN, B B
HMPARMES (ZHNEIE) . 17 DNEEED  BMNE
ZRRBFA 10 S 8173 A ERE 2 S, AR
ISR B M R RTE . BIRE K, IS
BB AR BEEN LIEPENTEER, #
(Cu)/(mg - kg™") 435K 14 300 F0 13 783 ; W &%
FGR T BT P A 1 432 ~ 13 288 Z JH]; A3
BEVE LI A 1983,

ERRUL, B B REFRMER, BEEB T A
YR ERR BRI, IR R 80% i, X
WRZEILICR T 28 Sy, R 25 B 15 B H
HRIRAEL S L BR4 B SR 4 Fh, WASAEDRE,
FE DA (19 Fh) FZ 44 (8) R B ARYI N £,
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Table 2 Plant species composition of Tonglushan ancient copper mine vestige

irA F45 = E A ZE fiRiEY)
WMNEE Elsholtzia haichowensis BEE T P
8 Pueraria lobata =k Cr *
HE Medicago sp. ? =28 Cr *
LIy N7 Glycine soja g8 T *
IR E Setaria viridis KA T * %
H¥F Imperata cylindraca var. major KAR Cr *ok ok
fad Miscanthus sinensis RAF Cr ok
¥R Cynodon dactylon RAF Cr *
= Echinochloa crusgalli RAE T >k
AN Conyza canadensis HF T .
TEH Artemisia annua 25El T .
U iE g Bidens pilosa HE T *
BFg 4k Chrysanthemum indicum %%# T *
SArs Polygonum capitatum E g Cr ok k
W& Polygonum aviculare B 8 T *
KE Polygonum hydropiper HE T *
et & Polygonum sp. EH T *
R Portulaca oleracea SR T *
kegnl Ligustrum lucidum AR Ph *
KEE Fimbristylis miliacea WER T * %
W Silene jenisseensis AR Cr * ok ok k k
LR Paulownia fortunei Z5H Ph *
% i Commelina communis s B R T * ok ok
ERR Melia azedarach B Ph *
INHZE S S Desmodium microphyllum T * %
BEy Lygodium japonicum BEUE T *
W Pteridium aquilinum B Cr *
y23 Solanum nigrum Fikk T *
B Phyllanthus urina-ria KeE# T *
B E b Daucus carota L0317 31 T -

T. —AFAE R Cr. ZAEAEIA Ph AAKII; » 81D, »e B, wrn . FHI. xern £

sxxkk fREE,

FoAR A —Ff, BIARRBH 200l FAR 1L XA S A
VIR R EAE N BTG BT B TR MBh R B3
FIREMIEEE

XX -EFROL SR Y 1 AT UE A, 3 SE AR 47 A A R
AREHEET —HLERRE (X4, BRINE,HEY
AmskE R W NS REUER R ESR
SR, XEARRT IEFHERTES — KRBT

FRERRE—BM . BHFIERMN, AR X € R KRtk
HEBKRER WS ENS, MEEEAN SRR
R, B ORI Sk PRI 5 B e T 3 R e R B A
B &R ARAE. MY NNESE FERR TR,
#o R A B ER, M FH N ES R &' —
PR T 2R X T RE AR W 0T 6 T A — P X 3R
PR S ] L5 o 7 v TR 4 s A A
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F3 BEHESBEMXIBERL Co FR(u[Tts]/(mg - kg™') ,N=3)

Table 3 Community characteristics and copper content( u[%+s]/(mg « kg™!) ,N =3)in soils related to community

LT Sy w/(me - ke ™)
i (h/cm) (Cr%) PR (C,/%)

Total Extractable

A E. haichowensis 30 ~40 100 E. haichowensis 70 8 723+691 637%21.1
+ S, fortunei S. fortunei 30

? E. haichowensis 60 ~70 100 E. haichowensis 85 79471404 684 +15.5
+ P. capitatum P. capitatum 15

T E. haichowensis 45 ~55 100 E. haichowensis 85 7445 £471 608 £15.7
S. fortuner 10
A. annua 3
P. capitatum 2

? S. fortunei 40 ~60 70 S. fortunei 40 1432+159 323+17.6
+ E. haichowensis E. haichowensis 30

? E. haichowensis 30 ~40 30 E. haichowensis 20 42751407 664%12.1
+A. annua A. annua 10

T E. haichowensis 40 ~ 50 90 E. haichowensis -50 5478 +784 494 £38. 1
+ 8. fortunei S. fortunei 40

—G— E. haichowensis 40 ~50 100 E. haichowensis 70 63031635 368+30.2
+ 8. fortunei S. fortunei 20
A. annua 10

? E. haichowensis 30 ~50 100 E. haichowensis 50 12 005 £535 650%23.8
+ 8. fortunei S. fortunei 45
A. annua 5

T E. haichowensis 100 E. haichowensis 90 76591501 472*43.4
+A. annua 50 ~60 A. annue 10

e E. haichowensis 50 ~70 100 E. haichowensis 50 13288%1 195 679+11.1
+A. annua A. annua 30
+ S. fortunei S. fortune: 20

? E. haichowensis 50 ~60 100 E. haichowensis 100 1684+274 90*16.6

T C.communis 30 ~40 100 C.communis 80 14 300 £152 652%11.2
+ 8. fortunei S. fortunei 19
E. haichowensis 1

I C.communis 20 ~25 30 C.communis 30 13 783+607 685%10.9

? S. fortunei 50 ~60 40 S. fortunei 30 10 798 +1 432 647 +6.7
+ C.communis C.communis 7
+ E. haichowensis E. haichowensis 3

F S. fortunei 40 ~60 35 S. fortunei 35 8 004 £655 476 61
? 1. cylindraca 55 ~65 100 1. cylindraca 100 019831336 175%10.9
F S. uiridis 15 ~20 60 S. viridis 60 73181566 432+48.0
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F4 FFLEKEET HMRBEY (DV)MWELBREE (w[Z*s]/(mg - kg™'))

Table 4 Heavy metal content {(w[%*s]/(mg * kg ™'} )of 7 dominant plants in Tonglushan smelting escorial

Fh N L cd Cr Cu Fe Mn Ni Pb Zn
2E:2 3 Shoot 0.00 0.4 53.7 797 47.4 0.64 4.14 33.0
L cylindraca +£0.00 *0.25 19.3 +212 +4.7 +0.05 +3.24 19.2
Root 0.00 0.54 45.2 745 28.9 0.27 0.58 39.6
£0.00 +0.27 £10.6 +128 +7.3 +0.15 +0.58 +32.1
S 3 Shoot 0.00 1.08 222.5 1925 212.7 4.13 0.09 69.6
P. capitatum +£0.00 *0.35 138.6 +401 £79.7 10.89 +0.09 $4.9
Root 0.00  2.09 403.4 1423 384.0 16.45 2.92 115.3
£0.00 +0.13 +31.6 +125 +54.3 +1.33 $0.07 +13.5
bt 3 Shoot 0.07 2.21 86.5 1205 55.2 1.12 0.00 57.8
A. annua $£0.06 +0.30 +9.3 +539 *11.5 10.55 £0.00 +8.2
Root 0.02 1.03 191.7 1953 92.4 0.73 2.77 56.1
$£0.02 +0.28 +7.6 +667 +12.4 +0.02 +2.26 $23.0
o)A 3 Shoot 0.00  39.30 132.7 2526 150.9 76.79 27.35 120.7
S. uiridis 10.41  +0.00 +31.2 +18 *17.7 +£13.38  t61.71 +1.2
Root 0.00 1.58 330.9 3322 115.2 1.77 17.92 103.4
+£0.00 +0.23  +125.6 +1 154 +38.1 +0.71 +4.94 +45.1
—*?_%EEEE 9 Shoot 0.00 6.41 1034.2 3977 627.2 13.38 14.05 165. 1
C. communis £0.00 +0.76  +101.6 +709 £56.3 +1.56 +1.55 +9.8
Root 0.00 10.14 1224.0 15 512 585.5 22.17 4.22 152.0
£0.00 +7.47  +125.9 +5 414 +136.2 +15.54 +0.97 +10.4

L 25 Leaf 0.00 1.35 307.138 37 226.9 1.51 18.32 106.0
S. fortunei 10.00 +0.23 +36.8 +457 +20.3 +0.36 +2.12 +7.9
Stem 0.00  0.94 156.8 1212 53.0 0.73 7.54 46.6
+£0.00 $0.26 +23.8 121 $5.0 $0.16 +1.07 +4.9
Root 0.00  0.88 418.5 2716 73.2 1.12 2.31 47.7
£0.00 +0.19 +61.7 +438 +6.6 +0.21 +0.60 +4.8
wWMEE 33 Leaf 0.04 1.31 116.3 2290 112.3 1.15 8.35 75.1
E. haichowensis £0.04 +0.15 +9.8 +461 +9.7 +0.34 +1.47 +1.9

Stem 0.00  0.80 40.5 424 88.178 4  20.63 84.2
£0.00 10.14 13.4 +23 +20.7 +6.77 *13.73 4.6
Root 0.21 4.12 385.9 4 495 155.1 1.29 7.15 81.0
£0.11  +0.98 +38.1 1862 +£32.3 +0.22 £1.27 *5.9

R ELAE R R, R FE S B A M B FR 4 (DW)
BB 4 B3k 1 034. 2 mg - kg™', # #E Brooks
( Brooks. RR. Plants tha Hyperaccumulate Heavy Metals.
Wallingford; CAB Intem-ationsl, 1998 ) % #8 & S A ¥ /Y
SE S HYIRH B34 (DW) BEE 4R 100 mg - kg ™' HY
4#(Cd) 1000 mg - kg ™" A945 (Pb) 4 (Cu) R (Ni)
110 000 mg - kg™ AYBE(Zn) , U BR Z O 1 & 4E4H
B, B, BRIl X S B R TS SR EY .

“Cu(Hd) BEEMY RA 24 fr, H FE i L
IR, eeee AR 4 1L A E R A R B S B B AR R R

BMEE JIFREEL SRR AR EEE
Hi¥. “Brooks 5|3k E N —{i2 & M AR, IR
BRIl E MM FZE RN (DW) 9 Cu R 8 280K
1000 mg - kg ™' LA b, BALHHAR LLAM & BLAY ME— —Fh
Cu BEHEAMY ., BXR AL 33 NMEMEERHF
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A TR, AR (R0 (DW) A i Cu i & 53 3057
P H A 385.9.40.5 f1116.3 mg - kg™, {EF 1 000
mg - kg ", B R AR O AN (10 ~ 11 H ) &
W Cu &8 7T BTN, fH3%%] 1 000 mg - kg™
AT REME R AR/, PRt , SR A AS K AT BB Cu 8
BEBEMY
BREFAESS, HE AR S EY L&
(DW) B4R BR & 73 BOHRTE 100 mg - kg ™' LI b, % &

30 mg - kg ' (2 ~250 mg - kg™'), WA X4 (DT-
PA) 25 0.1 ~10 mg - kg™' , FFSPSCBRSTIESE, + 48
Y B & A 150 ~ 400 mg - kg T ERAUE
#1(DTPA) 81l 15 mg - kg ™'} R XY= ERE
T4 47 L b [X. P K S48 #1978 o SR AR T BRI R 9
AR, B ILT X B h B E AR ARE, Xk
HYERNRE, AR TEMTERPNEERT RS E
RERE AR BN, FEARE AR 4R B P M KR

BIRY AN I 5 4 & f— 7 25 mg - kg7 DAL B
WXAMER XY = A E , H I AR L X JLA
MHHYEA BRSNS E W, MR muE [
Y,

WY AE RO E R METTER, AR R A
AERBWHEYEE, EF ISP RETE-BN

SE LK

BYIES, % M A HEA L KSR G BRI 2 IRy 2B [ T]. B K2
2H,1959(7).

(2] BHEHE, R Wy Er N EE ). BARER,1952(4) :36.
(3] TE3CE, % HitRSUET Ry RRERE SRR EYNESR
SRPFLI]. RS PRSAE #2E4) , 2001,7 (1) 110 - 12,

Study on Prospecting Analysis of Instructive Plants Coexisted With
Ancient Copper Mine in Tonglushan of Hubei Province

1 . 1
GONG Changgen', HU Xinsheng', CHEN Jun®
(1. Huangshi Museum ,Huangshi ,Hubei 435003 ; 2. Department of Local Records and Almanac ,Huangshi Office of History and Annals,Huangshi ,Hubei 435003)

Abstract: As mineral resources in China, many minerals coexist together. The description of “loadstone existed in top cor-
responds to copper and gold in lower part” ,is in accord with the geological situation of Tonglushan area. Confirmed by
scientific archeological data, artisans had known the symbiotic relationship between minerals in those times. The growth of
some vegetations rely on certain metallic elements, the ancients would realize that the dependence relationship eould be
used for mineral’ s prospecting.

Key words: Tonglushan ancient copper mine ; paragenetic mineral ; instructive minerals

(L#%8 W)
Discussion on Resources Potential in Concentration area of Zr-Ti Placer in East
Coast of Wanning , Hainan Province
FU Qiji, CEN Liao
(Institute of Resource and Environmental Survey ,Bureau of Geological Exploration of Hainan Province ,Haikou ,Hainan 570260)

Abstract; Zr-Ti placer of East Coast of Wanning in Hainan Province, is an important part of Zr=Ti placer in Hainan Is-
land. The paper presents the metallogenic geological background and environment of its concentration area,and points out
that the ore genesis are residual slope and coastal placer deposits. The concentration area of Zr-Ti placer in this region
has a preferable prospect and great potential for exploration.

Key words; Concentration area of Zr-Ti placer;resource potential ; deposit genesis; East Coast; Hainan Island
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