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3-5 WX| 738 0| M3t HY
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A Mo Co, Pb, Fe, U Cu, Zn
0|AlZtT} HYZAZtO| CH= | 100/1~10/1 5/1 &1} 2/1~3/1
s A 2ot A2 J &= 5 0| UHE 202 (gL

s 2 UAEAE LIHUE=E #4AS2 As4830 248 @4

= & d =0l L

# 8-5. Ho[d|2lot Pb-Zn FECHolM A2t LIFF2| 71X Z Pb 3 Ag

gharel oyl
o Pb(ppm) Ag(ppm)
B Back- Anomaly Ratio Back- Anomaly | Ratio,
Species of tree :
ground peak peak/bg|l ground peak peak /bg

Afzelia africana 0.8 140 175 0.05 031 | 6
Baphia nitida 0.4 16 40 <0.03 0.06 2
Albizzia zygia 0.4 23 57 0.04 0.07 2
Vitex cuneata 0.6 6 10 0.04 0.08 2
Parkia oliver: 0.4 13 32 < 0.03 0.05 > 2
Millettia sp. 0.3 7 23 <0.03 0.04 > 1
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(1) Optimum species, based on distribution (must be widespread), contrast
of anomalies, homogeneity of anomalies, ease of recognition, ease of
sampling, and depth of root system.

(1) Part of plant to be sampled(twigs, leaves, fruits, bark, wood).

(1) Best indicator element or elements.

(1v) Effects of aspect (sunlight), drainage, shading, antagonistic effects of

other elements.
(v) Amount of vegetation needed to give adequate ash.

(vi) Contamination from dust or other sources.

(vi1) Sampling pattern and interval.
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T 8549 54 4

Element
Aluminum

Horon

Chromium
Cobalt
Copper

Iran
Manganese
Molybdenum
Nickel

Uranium

Zinc

Effect

Sti]ij-i}y roots ; leaf scorch ; mottling.

Dark foliage ; marginal scorch of older leaves at high concen-
trations ; stunted, deformed,, shortened internodes ; creeping
forms | heavy pubescence ; increased gall production.

Yellow leaves with green veins.

White dead patches on leaves.

Dead patches on lower leaves from tips ; purple stems : chlo
rotic leaves with green veins ; stunted roots ;| creeping sterile
forms in some species.

Stunted tops ; thickened roots ; cell division disturbed in algae,
resulting in greatly enlarged cells.

Chlorotic leaves | stem and petiole lesions ; curling and dead

areas on leaf margins ; distortion of laminae.
Stunting ; vellow —orange coloration.
White dead patches on leaves | apetalous sterile forms.
Abnormal number of chromosomes in nuclei ; unusually shaped
fruits ; sterile apetalous forms ; stalked leaf rosette.
Chlorotic leaves with green veins ; white dwarfed forms , dead

areas on leaf tips ; roots stunted.
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% 5. Case Study

& Journal of geochemical exploration (JGE)

http:/ /www.sciencedirect.com/science/journal/03756742

JOURNAL OF
GEOCHEMICAL

EXPLORATION

1. Biogeochemical Studies at the Khetri

Copper Deposits of Rajasthan, India
-Y.D. TIAGI and N.C. AERY

2. Biogeochemistry, a prospecting tool
in the search for Mercury
mineralization

-H.V. Warren, S_J. Horsky,

A. Kruckeberg, G.H.N. Towers and
J.E. Aramstrong



Biogeochemical Studies at the Khetri Copper Deposits

of Rajasthan, India
-Y.D. TIAGI and N.C. AERY

ABSTRACT

Rajasthan{]| 2| X|gt Khetri Copper Depositl] A2t
o B2r2 obF £QUTh E7|mrt o| Falol g o
SO W2l 2|2 g¥0| LhEA S8 E| AL £
lant@} Soil 2| Atk LBl EHOIEE 4= QI QICH

ole
=15
| |

e wir rir
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chlorite sc

7S 46’300

Fig. 1. Topographical map of the study area; a map of the state of Rajasthan, showing the location
of Khetri, is inserted.



51 CaseStudY I

RESULTS AND DISCUSSION

& Copper in plants and soils
HYANOE 52 72 BYS LEHhE AES0| ULt
Leafl| 2| 2t2F>Stem| 2| SHEF

& Plant-soil relationship
At low soil copper concentrations: positive correlation pattern
At high soil copper concentrations: negative correlation pattern



ABLE |
Copper concentration in plants and sotls from the Khetri Copper Deposits, Rajasthan, India

Species Organ Ash % n Copper (ug/g) Significance BAC
of plant versus
Plant Soil soil relationship
(dry wt. )
Adhatoda vasica Leal 92 10 119221 + 339 8 0,05
Stem 74 51+ 8
Aerua tomentosa Leaf 138 8 158+ 15 165+ 25 S 097
Inflorescence
| Bouchea morubifolia Leal 6.7 10 115620 44 76 5° 0.26
Stem
Flower
Grewia hirsuta Leaf 105 10 17815 S242+ 75 S 0.34
Stem 44 66+ 6
Indigofera pulchella Leaf 5 L 60 652 . 0.09
Stem 34 108
Lepidagathss cristata Leal 21.8 10 6713 1ox 23 S 061
Stem 9.2 W 6
Flower T4 5125
Fruit
Leptadenia pyrotechnica Stem 36 1 22 437 - 0.06
Ocimum canum Stem i 1 193 95 - 0.03
Rhus mysorensis Leaf 86 13 177432 2795+ 2954 Ps 0.13
| Stem 4.2 671 6
Talinum portulacifolium Leaf 15 13 299+ 68 3995 + 3066 NS 0.07
| Stem
Tephrosia villosa Leal T4 10 226 * 43 1684 41 8 135
| Stem 48 W0+ 8

§* = highly significant (0.001 < P<0.01); $ = significant (0.01 <P <0.05); PS = poasibly significant (0.05< P<0.10); NS = not significant
(P>0.10); BAC = biological absorption coefficient.
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~ 5.2 Case Study II

Biogeochemistry, a prospecting tool in the search for

Mercury Mineralization

—H.V. Warren, S5.J. Horsky, A. Kruckeberg, G.H.N. Towers and
J.E. Aramsirong

1. Introduction

FHLICH Ej =2k Aot | xlet British ColumbiaZs=2| Pinchi FaultOll =
Mercury MineO| Q!C} O] S0l A= O] Al 2dife] Ciefol A =559 o
o ofgl=s Aol 0|=0] 28et Hels Hol= A= =oleteg i 0] Al
A 9] mercury deposit= EtAlol= 0|0l biogeochemistry?} 8ot toolQl
= HoICL
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7. Sampling

1) east—central British Columbia 2! U} ©]
Pinchi Mercury Lake Mine, Takla Bralome Mine, Bron and Dan

Al

showings, Snell properly Al 2| Al=&= samplingetLi.

2) sampling= CHket AlSEC| 2F J| & Y o0
= 12802 sample= &=L}



3. Besult and Discussion

Mercury content (ug/g) of dry plant material (without differentiation with respect to
species) from four distinctly different areas related to Pinchi Fault, B.C.

Locations Number of Total % of samples in given Hg range
species organs < 150 uglg > 150 pg/g

A. Unmineralized ground mercury

Pyroxanite road cut 25 80 921 9

Stones Bay (Mount Pope) 75 224 99 1 content ¥
B. Mineralized area

“TPinchi Miner
Upper open pit general area 51 206 33 67 mercury
Main open pit general area 52 187 53 47
P‘ e content 1

C. _Contaminated areas

Pinchi Mine tailing ponds 39 103 9 91

Pinchi Mill compound 17 67 1.5 98.5
D. Areas of old mine of

r rkin

Takla Bralorne Minesite 34 141 a9 >

Bron Showings 30 92 96 >

Dan Showings 28 94 46 >

54 <
Snell Creek Property 30 86 23 >
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Mercury contents (ug/g) of oven dried (80" C) plant material

Species Common name Normal rangd Anomalous range §| No, of samples
Abies lasiocarpa Subalpine fir 0.10-0.12 0.4-1.2 51
Pinus contorta Lodgepole pine 0.01-0.10 0.4-1.2 47
Picea glauca White spruce 0.03-0.10 0.2-0.7 60
Populus tremuloides Quaking aspen 0.06—0.13 0.3—0.7 31
Populus trichocarpa Black Cottonwood 0.04—0.15 0.3-0.7 42
Salix sp Willow 0.02—0.11 0.3—1.6 53
Achillea millefolium Yarrow 0.10-0.14 0.4=1.1 29
Castilleja miniata Scarlet paintbrush  0.05~0.11 0.4-1.3 36
Epibolium augustifolium  Fireweed 0.06—0.09 0.3-1.1 47
Shepperdia canadensis Soopalallie 0.04-0,15 0.3—0.6 30

Taraxacum officinale Common dandelion 0.04=0.09 0.3-1.0 33

1) Table 12 dried vegetation®] mercury content?} mineralization & &©
25t ARRINZ LIERH

Z2) Table 2= 2 Al=SZ=59] agnomalous range®| A S LIEFLJO] 0] Al
A== 1) S0 2081 0] biogeochemistry 0l fE¢t=S &b+ QLT



& [EE 9 53, 2004, SEX3S, ASOIstn ST

&® Biogeochemical Studies at the Khetri Copper
Deposits of Rajasthan, India—Y.D. TIAGI and N.C.
AERY

& Biogeochemistr, a prospecting tool in the search for
Mercury Mineralization—H.V.Warren, S.J. Horsky, A.
Kruckeberg, G.H.N. Towers and J.E. Aramstrong

€ Journal of geochemical exploration (JGE)
http://www .sciencedirect.com/science/journal/
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