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CHAPTER IV

GEOCHEMISTRY OF GRANITE

The geochemical characteristics based on major and trace

element -contents of the

have been investiga . 1y, &Iples essentially fine-to-
T ———

medium-grained bi

places in the ¢ f 8 2en carefully selected for the

analytical work: 2re was no good sample

of coarse-grain “suitable for the chemical

study. A1l the s ied petrographically in

The results of mi {f halyses as well as CIPW norms and

differentiationwi ; e tabulated in able 1. The trace element

‘!.s are displayed in

Tﬂ'ﬂﬁe]frﬁl NI e ores

in weight peércentage an part per m1]11on (ppm) , respect1ve1y The

AR TR IR e

orthoclase and albite of which having been corrected to 100 percent

concentrations &

Table 2.

(Thornton and Tuttle, 1960).

4.1 Major Oxide Variations

From the analytical results shown in Table 1, the Harker

variation diagrams of various major oxides plotted against S1'02 content
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Table 1 Major element-oxide, CIPW norms and Differentiation
Index (D.I.) of the Takua Pit Thong granite.
Sample No ORRI-2 ORRI-3 ORRI-12 ORR2-1 RSD 9-1 RSDI4-]
Major element oxides ( Wi1% )
sio, 73.89 74.34 73.77 74.42  75.57 73.29
TiQ, 0.17 0.18 0.18 0.04 0.22
ALD, 13.04 //y7 . 14.43 13.28 13.98
FeQ, & 0.83 0.18 0.74
FeO % 0.46 0.40 1.23
MnO 4. 0.02. 0.04 0.02
MgO 0.08 0.53
Ca0 a5 1.03 0.72
Nog 2.79 3.08 2.54
K .32 5.19 5.75
RO, 0.05 0.20
.S 0.0l 0.0l
H,‘p* 0.06 0.5
Total 99.0I 99.74
CIPW norms
Q 35.35 34.15
or 3 30.67 33.98
ob 5 e| 27.84 23 69 23.6l 26.06 21,49
an ﬁ 4.78 2.27_
. FUs NENTWRT = o
hy en 1.96 2748 0.45%, 0.47 2.62
"R TEURWINSNGE o
0.45 0.5 -
] 0.32 0.27 0.30 0.34 0.08 0.42
op 0.49 0.23 0.35 0.32 0.12 0.46
Py 0.02 0.02 '0.02 0.02 0.02 0.02
Salic tot 96.0I 96.67 96.21 ' 96.94 97.70 94.64
Femlc 1ot 3.27 3.0 2.68 2.29 1.25 4.59
D.1. 92.10 92.89 92.38 92.72 83.06 90.32
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are presented in Figure 17. Also including in these diagrams are
values of major oxides of 14 specimens from the Khao Daen granite
reported by Nakapadungrat et al. (1985). Eventhough, obvious corre-
lation could not be drawn from most of the plots (correlation
coefficient varying from 0.19 to 0.86), it is still possible to
recognize some var1at10n enerally, the T10 A1203,

FeO + Fey0z, MnO, Mg&“h.u P 0 decrease whereas Na,0

and K,0 tend to bw or**sh

content. These tr

crease with increasing S1O2
mg as those observed in the
Phuket granites gsapich, i982). Moreover, the Takau
Pit Thong granite genera’ Ff'rlf ins /‘ﬁ%hﬁﬁntent higher than the Khao

Daen granite.

be clearly observed Sae. AFM-and; K., -Na,0-Ca0 diagrams as shown
in Figures 18 and 19.;«Iﬁg;AF§f ; ‘ F = Fe0 + Fe,0,,
= Mg0) diag A 1i=tion trend toward the

alkali enr1chmehI9" ' aen granite to the Takua

Pit Thong granite elong the A-F s1de]1ne (Figure 18). Decreasing

e + oG LB B | G G 0 e e

teristic of this trend. Asimilar fe ture can a1so be easily seen

oL U A ’} VPR Bie tren 5 o

as obv1ous as in the AFM diagram, it is possible to recognize that
the K20 s 3 Na20 increases as the Ca0 decreases from the Khao Daen
granite to the Takua Pit.Thong granite. Furthermore, this trend has

tendency to move toward the KZO rather than the Na20.

The alkalinity ratio plotted against S1'O2 contents (Wright,

1969 cited in Sheraton and Labonne, 1978) is illustrated in Figure 20.
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Figure 17

Harker variation diagram of the major element-oxides against
S1'02 content. Soid circles and triangles represent the

values from the present study and Nakapadungrat et al. (1985),
respectively.
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A 11} : g granite
A ao Daen gramt

Figure 18 ﬂ uﬂ}m»ﬂ)‘n ﬁlﬂ ﬂ’lﬂ SM(MQO) diagram for
MIGEEAL ”’a‘;ﬁiiiﬁ“é"éj;fi:? T

trend.
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and the Khao Dafen ramteﬁﬂaka adungrét at al. 1985)
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T T T ] | v
| 2 3 4 5 6 7
® Takua Pit Thong granite
A Khao Daen granite
Figure 20 Alkalinity ratio variation diagram for the Takua

Pit Thong granite and the Khao Daen granite

(Nakapadungrat et al., 1985). The alkalinity fields .
are from Wright (1969, cited in Sheraton and- Labonne, 1978) .
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The majority of the Takua Pit Thong and Khao Daen granites shows a
typically calc-alkaline affinity, though a few samples fall within
the alkaline field. This appears to be the characteristics of many
calc-alkaline associations (Sheraton and Labonne, 1978). Trend of
increase in S1’02 as well as alkalinity ratio is also observed from

the Khao Daen granite to the Takua Pit Thong granite (Figure 20).

From the abow@‘ : }iation diagrams, it is possible
to conclude that t@PigTh@hao Daen granites might be

,ih‘E‘-EF‘m1ght have been the Tlate

and highly differe 1. »‘f one. Based on field

magmatic consanguini

evidences, they al in th e\ pl . It is noteworthy that
ng granites are also of

the same magmati - 'hl-‘f” the granites from Ko Phuket and Takua

A -
~“ebncentrations as well

as Rb/Sr, Ca/Sr~and K/Rb ratios
5

the Takua Pi ﬂﬂ “%ﬂnﬂq{aﬂ ﬁ]a;jwﬁ ie illustrated in

Figure 21.F§Event ough, no definite trend could be drawn from the

dia iy e S nites, the
AR R TR Y

general increase in Rb concentration or Rb/Sr ratic and decrease in

plotted @]rsus $10, content of

Sr concentration and K/Rb ratio as increasing S1'02 content can be
observed from the Khao Daen granite to the Takua Pit Thong granite.
The Ca/Sr ratio:; however, seems to be unchanged (Figure 21). Such

the increase and decrease in the trace element concentrations and
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Table 2 Trace elements and elemental ratios of the Takua

Pit Thong granite.

Sample No. ORRI-2 ORRI-3 ORRI-12 ORR2-1.RSD9-1 RSD I4-I|

Trace elements (ppm)

Rb : 3 "&H 981 876 791

Sr 32 48 60
Ba - _ 4 | 526, 837 35 268
sn ' 34 51 49
w N.D. ND.  ND.
Nb 58 I8 45
To N.D. N.D. N.D.

K/Rb & 40H Y Ja5.06 49.18 60.34

Ba/Rb 0.56 || 0.34 0.04 0.34
K/ Ba 818269 136.34 0./86.48  131.04 1230.92 178.10
Co/Srﬂ u mm ﬂmjw EJ’] a; 153.36 85.76

Rb/Sr 19.91 26.43 2644  30.66 4./18.26  13.18

*

l\“.D. = not detected
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ratios are well known features in crystallization of late stage

residual products (Taylor, 1968; Ewer and Scott, 1977).

It is rather unfortunate, however, that no other trace element
data is available from the Khao Daen granite (Nakapadungrat et al.,

1985). Therefore the variation diagram of the trace elements (Ba,

Nb and Sn) versus $i0, conteicggjf merely Takua Pit Thong granite (not

% Ea cluster of points without
obvious trend due towsiii . yariation. Nevertheless,

| m——— | L ——
ively high Sn (34 - 51 ppm)

shown in this report)

the Takua Pit Th
and Nb (18 - 67 nd Ba/Rb ratio (< 0.6)
which are indic fractionated granite

(Tauson and Koz

Y |
The bina i ‘f¢n riati iagrams (Figures 22, 23 and

‘ ] i‘.
depleted in Sr and Ca and : Rb and K than the Khao Daen
ek d

granite. The ‘ratios’ . howeve anged at around 130,

except two samg

The K/Rb ratios‘E} the Khao Dae Takuaﬂ}it Thong granites decrease

from the N Ejg f to,_ 30,2 e Rb/Sr ratios
increase ﬂmﬁ eiﬁﬂﬁ%,ﬂ%ﬁﬁe]y. The positive
cor 1m§r§ au)igﬁo;jeﬂpfﬁrﬁﬂeffﬁ’ﬁen to Takua Pit
Thoa nited! in the %, Tot! (Figure-23). "

The binary elemental ratio variation diagram (Figure 25)
again reveals a similar result that the K20/Ca0 and Rb/Sr ratios of
the Takua Pit Thong granite are relatively higher than those of the

Khao Daen granite eventhough the positive correlation trend is not
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Variation of the Rb, Sr and Rb/Sr, Ca/Sr and K/Rb ratios
against S1‘02 for the Takua Pit Thong granite and the Khao
Daen granite (Nakapadungrat et al., 1985).
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Figure 22 Variations of £a0 _fo't o Takua Pit Thong granite and the

Khao Daen grdnita {Nakapad et al., 1985).

Wt% _LTRTIN T

L i R

200 400 600 500 1,000 1,200 1,400
Rb @ Takua Pit Thong granite
ppm A Khao Daen granite

Figure 23 Variations of K20 versus Rb for the Takua Pit Thong granite and
the Khao Daen granite (Nakapadungrat et al., 1985) .
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Figure 25 Variations of K,0/Ca0 versus Rb/Sr for the Takua Pit Thong granite
and the Khao Daen granite (Nakapadungrat et al., 1985).
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so obvious as theoretically expected (Heir and Billing, 1970; Groves

and Taylor, 1973).

The Rb/Sr and K/Rb ratios have long been known as a usefuT

guide for understanding of a magmatic differentiation. This is

- because the ionic and atomic properties of Rb are similar to K, and

Sr to Ca. Those interrela

correlated. The Rb 1
ting from fracti ow
tion due to the %lspﬁﬂfﬂiff.

words, for a sing Y;

‘W ts should be strongly positive

n&l in residual liquids resul-
WMted in late crystalliza-

; Hhh“?yniasmed minerals. In other

to increase but t .‘1§§ieases toward the acid

end of the sequenc : ~and Taylor, 1973). The

K/Rb ratio less tha in strongly differentiated
granites and pegmatit 1967 and Groves,
1972). The Rb/Sr rat1o but the K/Rb ratio is decreasing
from the Khao Déﬁn to Takua Pit T Jand both of them have

the K/Rb ratio -"f]ikely that both the

Pit Thong gréhites are strongly fractionated and

Khao Daen and Ta

that the ]ﬁw ’g wﬂﬁ%ﬂﬂﬁﬂﬁ?twe to the former
T QARARI I e

tions af the Takua Pit Thong granite are also plotted in the Rb-Ba-Sr
ternary diagram in Figure 26 with the diorite to granite fields
determined by E1 Bouseily and E1 Sokkary (1975) as well as the
superimpbsed differentiation trend. Al1 the plots fall within the
strong]y differentiated granite suggesting undoubtedly that the Takua

Pit Thong granite is a product of late stage differentiation.
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X AV A4

ADb ' . A% - Or

ong granite

A Khao Daen granmite
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PH 0° and positions of quaternary isobaric minima are from
2 .

Tuttle and Bowen (1958).
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Finally, from the CIPW norm§ of the Takua Pit Thong shown in
Table 1 and the :Khao Daen granites (Nakapadungrat et al. 1985), the
normative quartz, albite and orthoclase are recalculated at 100
percent and plotted on the experimentally derived phase diagrams in
the system Q-Ab-Or-H,0 (after Tuttle and Bowen, 1958) as shown in

Figure 27. Almost all the sample plots are clustered between the

quartz-feldspar field boundari 500 and 2,000 bars water pressure.

This data suggest tha 2 PiT~THo g and Khao Daen granites are

) similar to the Phuket

\Qaﬁsa““ n1te (Hansawek, 1983).

a high level grani

granite (Charusi

ﬂum‘wsmwmm
amaﬂmmummmaﬂ
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