CHAPTER 4

ANALYSIS OF. GEOCHEMICAL DATA

4.1 Statistical Treatment of Geochem’ical Data

The overall freguemcy dis ;“-ap of concentratlons of Cr,
Ni, Co and Cu are tytldlca‘ﬁtrew sedlment samples
‘and soil samples.. M '

. are higher than the

elements which .the vaJues

ndard deviations _will’

i

samples, 3 specimens off Cr ;=3 « excluded are located in the
s ' .
same location, whereas 118 these elements in soil samples
--"'.

- it L : ‘

excluded are smm 'in the s ¢ C). Histogram for CI_",

Ni, Co and Cu ar Ppercentile fréquengy

H

_curves are also plo ted on the probab:.llty g phs. The lowermost

class- of hiﬂ uwgw:ﬁ.\ ﬁﬁﬂ er than the upper linit

of the classgjand the 1ghest class 1nc1udes al values that are higher
N AN ﬂ“ﬂﬂﬁmlﬁ‘ﬁ VIR
distriButions of Cr, Ni, Co and Cu in stream sediments are presented
in Fi'g.4.'1, .4.5, 4.9, and 4.13. respectiveiy, and in soils are in .F.i-g.
4.3, '4.7, 4.11 axid 4.15 respectively. Cr and Ni distributions b33
-'indicate positively skewed. Co and’C‘u‘ show lognormal dist-i'i.bution.
" The mean values, ranges, and standard deviations of stream s'édime_nt
and stream bank soil samples for Cr, .Ni,.Co and Cu are tabuiated'in

Table 4.1 and 4.2.
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Table 4.1 Range, means, and standard deviation of stream sediment
samples in ultramafic terrain, Wang Nam Yen, Prachin Buri

( x After excluding highly anomalous values)

Cr Ni Co Cu
Range 6-12700 6-12000 0-1273 - s
Mean” 1368 ' 82 18
y |
S.D, 1650 ;:\:\ 65 7
X 4
N 316 327
; {

Table 4.2 Range, of soils samples in

achin Buri

(x Af 2 5. highl) inomalous valﬁes)

Co ] Cu

0-3515. 6-62

| el —
am a“mm ﬁlﬂ,ﬂ AL,

or anomalous data set from a lower or background set (Sinclair, 1974),

For mineral éxploration, Various data of geochemical nature and
anomalous values are related to mineralized rocks. Consequently, the
choice of a threshold value has considerable importance in directing
explorationAtd specific anomalous sample sites where the chance of

discovery of mineral deposit are greatly enhanced. The selection of
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'the threshold \talues can be treated in a varlous'ways Probabil'ity
graph1ca1 method is the one eff1c1ency The advantages of probab111ty'
plots are worth noting here | the parameters of normal and lognormal
population can be estmated rap1d1y and with adequate accuracy for
most sets of geochemical data, several‘data sets can be r’epresented on

a single graph and can be compared V1sually for rapld recognltlon of

similarities or dlfferences ' ' tant additional advantage rs the

ability to partition pol

‘populations. The 'g@ wical method are summarized
as follows: the pe M d tunulat om high to low values with
c ) : e 5 «

the data percent

frequencies are plo t the \ s limit on the appropriate

-stance‘ may be di.fficult
o draw*therefore ir (1 ing the plots with a
. s ’ 1T | g P

French curve. In e case of a s:mgle popula ion where there may be’

“ : 1nsuff1menﬁrﬁ8}xt}:%ﬁﬂﬁ%ﬁ§1ﬂ:ﬁ‘.t deviation to the | —

plot the restilting line would represent background data Thus, the

iy ”‘Q‘&ﬁﬁ N ‘a'lm‘?f PP Srproece

. corresp @nding to the 50, 15.87, 2. 28 and 0.13 percentlle respectlvely
- assuming a reverse cumulative had been done (Chand, 1980). If the
mired populations are indicated on the totalnplot; then tne plot must
be partitioned to exact individual population fron a polymodal
distribution. Inflection4point or change in direction of curvature .
on the probability curve are:used tovidentify these‘populations er ’

estimate of their population
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4.2.1 Chromium in Stream Sediments and Soils, Wang Nam Yen,

Prachin Buri

The geochemical data of 318 stream sediments, and 616 B-horizon
soils taken from stream banks were analysed statistically for chromium

by throwing out the high erratic values which are considered to be of

/))omium analyses are shown as
prabability plot in Fig ‘/‘/)nooth curve drawn through the
data point has the fﬁ%i@dalﬁdistribution. Inflection

significant anomalous values.

S

oints of curve are a ative percentiles for stream
P %, %

sediments, and soils ,_ T urve was partitioned using

ideal combination of the parE: :
b 2

A VS
k,ﬁ- Pm = FaPa

Where Pm iﬁjﬁhe

" cumulative probablllipl of populat A and B read from the graph at

j specifio m;ag % gawjmg A Gortions of poputasion

A and B, The heck points arg shown as Lpen trlanglw on the figure

wne w04 HEANTY U 18] ANEIA s e,

high values are associated with small chromite mineralizations related

"x@xture"}; Pa and Pb are

to ultramafic rocks,and it seems reasonable to interpret the two

population as anomalous and back ground.

Two arbitrary threshold values can be determined readily from
the graph at the 2.0 cumulative percentile of the B population and 98

cumulative percentile of population A, The“_se percentiles coincide with
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Table 4.3 Estimated parameters of partitioned population for Cr- in

stream sediments, Wahg Nam Yen, Prachin Buri.
o Proportion Values in ppm Cr
‘Population ' : ;
3 ® |. b b+s b+2s b-2s
A: anomalous 20 4100 | 5800 | 8400 | 2000
_ .B: background A y/@ | 1100 3200 -
' | . A +B - /
&~ ey Table 4.4 Estimatgj’ﬂ!-"t" d population for Cr in
soils,
: . in ppm Cr
- Population
b+2s b-2s
A: anomalous 9800 | 1500
B: background - 3000 - -
A Y B : 3
’ 3 g ‘ . " . »: 0 .
s - Table 4.5 Jﬁﬂﬁ ﬁw mﬂ?eam sedlments and
o L somls, ang en rachln uri, i
: Principal content of group
Stream sed1ment soil ' ' i
Vo » Almost exclusively p0pu1at10n R
3200 3000
o ‘ Comblnatlon of populatlon A and B
- 2000 1500 ~
: 'Almost exc1u51vely populatlon B
5

- ARIWEBD -
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':3200. ppm and 2000 ppir Cr for stream sediments, 3000 ppm and 1500 ppm
Cr for Soil sémples. Hence, the data are divided into three groups; ..
~ an upper group of predominantly anomalous values, a lower group of . ..

predominantly background values, and intermediated grouﬁ containing

- both anomalous ‘and background values. Consequently, anomalous values

'which priorities can be assigned

‘/x/values above 2 cumulative
a#;ma@ have top priority.

Second pr'iqrity is assigm€dgto the va between 98 cumulative

occur in only two ppm interval
for follow up exploratiom: |

‘percentile of B popu

p'ercentilAe of A popu : oy 23 la ‘percentile of B population
as they contain valuegf of infer : ate omprising both of

populations A and B. : pi cally i lvidual values that lie between

the two thresholds €an fho; "oe&ms L] either A or B population

In practlce, some of thg anoni’ ues in this central range can be
‘recognized with a fair 'de ., : ni Estimate parameters of i
'threshold values S partitioned f ati “hromium are presented

4. 2 2 Nickel 11'Eeam Sedlmjgs and 80115, Wang Nam Yen,

Bl 1] ﬂ NINBIN &
v RIRATIHUN PR

soils fr,pm stream T Nl 1 a.nalyses are shown in Fig,4.6 and

Ry ngh erratic values are eliminated from statlst1ca1 treatment

Both. flgures dlsplay smooth curves drawn through their 1nd1v1dua1 data
.points,and each has the form of.biomodal density distribution and has
inflection points at 22 and 23 cumulative percentilés for stream

sediments and soils respectively.
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- Table :4.6 Béfimgted parameters fopaftitioned populétibn'fbr.Ni in;

‘stream sediments, Wang Nam Yen, Praéhin'Buri

_ Population

A: anomalous
B: background =

A

. Proportion ‘Values in ppm Ni
Population ; g -
: % b b+s b+2s b-2s
A: anomalous 22 3800 | 5800 9300 1500
B: background 1000 2800 - -
A+ B

b+2s b-2s
9800 1750
. 2750 -

Table 4.8 Eﬂ ﬁﬁ?ﬂ]ﬂm Wﬂqﬂt?am sediments ané |

dills, Wang Nam Yen Prachln Burl

w*\aﬂﬂmmw

Threshold values (ppm)

~ Stream sediment

Soil

’Lﬂ

._Principal_cohtent of group

. Almost exclusively population A
i 2800 2750 A _ C o -
) Combination of population A and B
| 1500- 1750 : : '

Almost exclusively population B




e
: The‘pophiation ean be estimated by. partitiehihg,thef;arvei.
using the method deecribedfby Sinclair (19;43,,hence pbpulation A‘anq_ 

B are obtained. The estimated parameters of population A and B are
given in Table 4. 6 and 4.7. Check points are shown in figures-as
open triangles almost coincide with the or1g1na1 data Two arbltrary

threshold values are. determlned readlly from the graph at 2 0 and 98.0

tlons, respectlvely. The values
of 2800 ppm and 1500 ppme£0Tr. s ts and 2750 ppm and 1750 ppm
| rcentiles.t The'upper
._group above ‘the up /3 0 i ive Pereentile ef B
populatibn is anom 4 an | | h 3 opzprierity for follow

- up work. The lowe values in the inter- -

mediate group. Esti argmeters old values for Ni in

Buri

Cobalt values ciBB-honzon soils taken

from stream banks are analysed and shown as probablllty‘plot in Fig.

4.10 and 4. 1ﬂ ﬂﬂ’%‘ w’ﬁl‘n’s W%}q’(ﬁ"ﬁd from Statlsmcal_ ‘.

. treatment the case of cobalt distri ut1on, the ; ge of the _
’03 W"e] DRI me&qma e the data
represe lognormal distribution. The estimation of dlstrlbutlon is
obtalned by a stralght line drawn through the plotted p01nts 95 %
:‘confldence limits of the populatlon were determined graphlcally
(Lepeltier, 1969), but it may be estimated into two popuIations The
procedure for recognizing significant'curvature.rn a probability'

‘graph is to assume the presence of a single population and construct
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its 95 % confidence belt, Significant curvature to therplotiis'
assumed at point that plot outside the zone of 95 % confidence. None
of the plotted points for cobalt from 1nvest1gated are. 1ie outside
rthe band defined by 95 % confidence limit 1nd1cat1ng that only a 51ngle
.population is present. To standardize a procedure for dealing W1th

such data,it is convenient to p1c an arbitrary threshold at an.

ordinate level correspondii plus two standard deviations

~as recommended by Haw This procedure assumed that

approximately the , | nomalons. Estimated
parameters and sel ¢ -_»T‘~‘t\\: distribution are
presented in Table®®, w4

Table 4.9 Estimated fasméter: L-s\threshold values of Co

distributiof, Mang ‘Nem¥en§y Prachin Buri

Values in ppm Co

1 b+s b+25

- - — - _\ 1{
Stream sediments % E IraN 135 310

Soils 473’]] 175 430

MR

4.2, 4 @Epper 1nrgtream Sediments ;Eg Soils, Wang Nam. Yen,

QWW‘?WNW’W’]WH&B

Copper analyses for 327 stream sedlment samples and 652

B- horizon soil samples ‘taken from stream banks are. presented as
probability plot in F1g.4.14 and»4.16; respectively. The distribntion-
of copper obtained from a straight line suggeSps a single populafion
pattern -as same as indicated.from cobalt distribution. The procedure _

for recognizing significant curvature in a.probability graph was
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determined by constructlng‘the 95% confldence belt None .0f .the plotted,
‘polnts for, copper data lie out51de the band deflned by 95 % confidence:
limit. Arbltrary threshold value was selected at an ordlnate level
correspondlng‘to approximately 2,28 percentile\ from probability

.graph. Estimated parameters and arbitrary threshold values of-Cu

distribution are given in Table 4.10

_Tab;e 4.;0'”Estimated,-:' AT eted threshold values of Cu

distrib: Chln —

/ Lid \\ alues in ppm Cu.
b+s b+2s
Stream sedimen 26 37
Soils 30 46 )
l

Geochemh

symbol-number combina
i

ost common method that has been used in

°°"““°““ﬁf‘liﬁ”?ﬂ‘ﬁﬂ’ﬁﬂ‘ﬁ‘?ﬂﬁ’“ e em be

produced eit manually or. by computer technlques But in the case

LN ﬁ“ﬁ’ﬂ Ee FPEPRBA G B o

densiti@s. Therefore the app11catlon of the contourlng technlque 15

----- I on-d gap by numbers, symbols,
)

(Howarth and Martin,

1979). One of the

‘not generally SUlted to smooth out geochem1ca1 data in such non uniform
sampling area. The appllcable method will be point-symbol technique‘
which is used to produce geochemieal'map in this investigation. ‘The
symbol serves as dual role in 1nd1cat1ng both site and element value.

A convenient set of symbols can thus be used in a map, each symbol
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deﬁoting‘ a class or’range of element values. The choice of classes
are based on the results of 's~tati_s'tica1' t:z"e_at’@gr_lt of data and the
symbolsi will then indicate some level of significance, This_. will be
_a useful aids for anomalies identification. The estimated parameters

and selected t._hreshold values of the elements which summarized in

previous sectioﬁ will be used to .'ign the ranges of value for _.
constructing éeochemica , I gés of Cr, Ni, .Co and Cu values
_in .stream sediments are : et el 'w.ll' and in soils in Table
4.1'.2'. The values o ed d1scretely ona

drainage map by usingg /y/ \‘:\\\ e Pomt -symbol

. geochemical maps of GF, ~ a0wn in Fig.,4.17 to Fig. 4.24

ﬂ‘HEl’J‘V]EWI‘ﬁWEI']ﬂ‘i
’QW’WNT]‘EEU%JW]’W]EHMI
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Table 4.11 The ranges of geochemical values (ppm) for Cr, Ni, Co and

Cu in stream sediments use for the construction of

geochemical maps.

Table 4.12 The rang

and Cu i

~ maps.

Cr Ni Co Cu
< 2000 S <62 < 18
2000 - 3200 - 135 18 - 18
3200 - 4100 f— ] 35~ 50
4100 - 5800 ' «o E“HM\N\M\ ¥ 37
: — “\

5 (ppm) for Cr, Ni, €Co

LF - ¢

< 1500 - |

1500 - 3000

3000 - i@lélj

4200 - 6200

Cu

< 20

¢ 450 2150 of - TE~ 175 | 2130
PL) Em'ﬁ Pz AET| 51 - a6
4100 - 6400 | o > 430 |as > 46

I gma

INIUUNNINE]

construction of geochemical
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‘Fig. 4.1 Histogram showing the distribution for chromium in stream
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TRASATH AR Y

Bimodal probability plot of Cr content in stream sediments,
Wang Nam Yen, Prachin Buri. The intermediate curved distribu-
tion shown as black dots. An inflection point is shown by the

arrowhead. Open circles are partitioning points used to

-~
-

establish population A and B. Open triangle are check points

obtained by combining A and B in the ratio 20/80.
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Wang Nam Yen, Prachin Buri. The intermediate curved
distribution shown as black dots. An inflection point is
shdwn by the arrowhead. Open circles are partitioning péints
used to establish population A and B. Open triangles are

check points obtained by combining A and B in the ratio 22/78.




17

40—

-

O

e

53]

S 30~

23

=
20~
10+

ehds

1909 5 2808 8 3990 8 o905 5909.8

NICKEL (ppm)

Fig. 4.5 Histogram showing the distribution for nickel in stream

.sediments, Wang Nam Yen, Prachin Buri.

47




48

95 S0 80 70 60 50 40 30 20 10 S 2~

10000 T
9000 H><— :
N
-
8000 Hi— 5E N s 322
N
7000 ;
6000 =
5000 5 m:
4000
O] A o
S
3000
N
\ 1
N T :
2000 AN T =
N Fi
N
| !
Z } | ISEE ~
= 5 A 22 %
2 1 \ i
; - H b = 3800
1000 1 . - 4+ LR
900 e T b +s = 5800
800 4B L1 TS d
700 === ss=s=scas= db + 2s = 9300
t ;
600 :
fi==s = a ab - 2s = 1500
500 r - . N
11 .
400 1 £ - :
4 T
300 B 789 I p
..-.-‘_:_:.-":_'_:_-5,'.-'_ v =
-
- = 400
1.&
200 e &
_" N
aEEnan T
I u% | | :
100 Z 1 [ 2
2 9 10 20 30 40 50 60 70 80 90 95 98
, ¢ S . &S '
ARIAINTIHTIND 1AL

Fig.4.2 Bimodal probability plot of Ni content in stream sediments,

 wang'Nam yen, Prachin Buri. An inflection point indicated by

arrowhead suggesting its result from combination of'twé
populations in the ratio of 22/78. A and B are the two,
partitioned populations estimated by the lines drawn~fhrough the
calculated points (open circles). Open triangles are check

points that agree with original data (black dots).




FREQUENCY

367

.
a

70

SO'ﬂ

50

40-

O IAUEINYY

i

-

49

9995

917 qnps

~ NICKEL (ppm)

29995 39995 -

49995

59995

69995

Fig, 4.7 Histogram showing the distribution for nickel in soils,

Wang Nam Yen, Prachin Buri.




50

- 98 95 30 80 70 60 S0 40 30 20 10 s 2!
10000 [T T

9000 F

8000* ~

7 i
74
bt
n

)} O

PN
(7]

7000 H i

6000

5000

4000

3000

2000

A 23 %

I

ppm Ni

= 4100

1000 1
900

800 + AR

6400

+
T
[}

4l
-

+
N

7]
1]

9800 |

700 - =

e
;

- 2s = | lZSO

600

‘ c-g.c'jic- o

500 $€8 mcumncs

i
400 SR EEEEE (RRIPE: =

300

o’

|

|

L

H;

(VO }

&t)|iA
| s Ak s

%l-u LGkl

L.ELE
o g

200

3

G B &
ARIAINIUURTINGTAL

.Fig,4.§ Bimodal probability plot of Ni content in B-horizon soils,

WangiNam Yen, Prachin Buri. An inflection point indicated
by-arrowhead suggesting its result from combination of two
popuiations in the ratio o£‘23 : 77. A and B are the two
partitioned populations estimated by the lines drawn through thé
calculated points (open circles). Open triangles are check

points that agree with original data (black dots).




%0

P REQUENCY

5.5 55.5 108.5 155.5 20585 ¢ 255.5 280.5

COBALT (ppm) -

_Fig. 4.9 Histogram showing the distribution for cobalt in stream

sediments, Wang Nam Yen, Prachin Buri.
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were obtained from the straight line drawn through original

data points (black dots). 95

after Lepeltier (1969).
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Fig.4.19 Geochemical map for Ni in stream-éédiments,'Amphoe

Wang Nam Yen, Changwat Prachin Buri.
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Fig.4.21 Geochemical map for Co in stream sediments, Amphoe

Wang Nam Yen, Changkat Prachin Buri.
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Fig.4.23 Geochemical map for Cu in stream sediments, Amphoe

Wang Nam Yen, Changwat Prachin Buri.
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Fig. 4.24 Geochemical map for Cu in soils, Amphoe Wang Nam
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