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+Tectonic Settings and Igneous Rocks(1)

- Volcanics (mainly Basalts)
(1) TIZ diagram (Pearce&
Cann,1973)

+Ti - Zr - Y diagram (Fig.5.1)

Zr. . - i} i ) — o —y s

Figure 5.1 The Ti-Zr—Y discrimination diagram for basalts (after Pearce and Cann, 1973). A is the field
of island-arc tholeiites, C the field of calc—alkali basalts, D is the field of within-plate basalts
and B is the field of MORB, island-arc tholeiites and calc—-alkali basalts. Rocks which plot i
field B give an ambiguous result but can be separated by plotting on a Ti—Zr diagram {Figure
5.2) or if unaltered on a Ti—Zr-Sr diagram (Figure 5.3). The plotting coordinates, extracted
from Pearce and Cann (1973 — Figure 3) are:

Point Ti/100 Zr Y x3 Point Ti/100  Zr Y %3
1 . 24 55.5 20.5 7 19 40 41

2 . 28 59. 13- 8 10 - - 5% 35

3 50 38.5 11.5 9 0 62.5 27.5
4 48 24 28 10 16 63 21

5 39 20.5 40.5 11 29.5 45 255
6 )

30 26 44 12 425 30 37.5
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+ Ti - Zr — diagram
(Fig.5.2)

Discrimination diagrams for basalts o @ 177
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Figure 5.2  Discrimination diagrams for basalts based upon Ti—Zr variations. (a) Linear scale (after
Pearce and Cann, 1973); the fields are as follows: A, island-arc -tholeiites; B, MORB,
calc—alkali basalts and istand-arc tholeiites; C, calc—alkali basalt;’ D, MORB. "The plotting

coordinates (extracted from Pearce and Cann, 1973 — Figure 2) are as follows:

°  Point - Zr S T e - Podnt Lo S Zr Ti -
1 12 . 1 700 10- © 113 2 400
2 18 - 4 600 11 65 2 400
3 52 8 500 12 39 3100
- 4 84 10 400 13 31 4 100
5 131 13 000 14 42 6 000
6 167 10 900 15 78 6 400
7 ‘135 7 100 16 113 7 400
'8 192 6 600 17 .65 5400

9

190 3400 .18 89 7400 -

(b) Log scale (after Pearce, 1982) showing the fields of volcanic-arc basalts, MORB and
within-plate basalts. The values given on the ordinate and abscissa can be used as a guide in
drawing the field boundaries (data extracted from Pearce, 1982).
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+ Ti - Zr - Sr diagram

(Fig.5.3)

i Ti/100

Sr/2

Figure 5.3 The Ti~Zr-Sr discrimination diagram for basalts (after Pearce and Cann, 1973). Island-arc
tholeiites plot in field A, calc-alkaline basalts plot in field B and MIORB plot in field C. The
plotting coordinates for this diagram (extracted from Pearce and Cann, 1973 — Figure 4) are:

Point Ti/100 Zr Sr/2 Point =~ Ti/100 Zr Sr/2
1 31 5 14 7 5 15 80

2 40 45.5 i4.5 8 95 53 375
3 45 33 22 9 24 53.5 22.5
4 41 27 32 10 - 24 35 41

5 34 15.5 50.5 11 31 28 41

6 20.5 11 68.5
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Score 1

Figure 5.4 Plot of the first principal component score vs the second principal component score for 35
basalt trace element analyses.

Score 1 = —0.03707Ti - 0.0668Zr — 0.3987Y + 0.8362Sr
Score 2 = —0.3376Ti — 0.5602Zr + 0.7397Y + 0.15825r

+Score 1 - Score 2 diagram - A.
Discussion (Fig.5.4)
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+Tectonic Settings and Igneous Rocks(2)

-(2) NYTZ diagrams
+ Zrl Y - Zr diagram (Pearse &
Norry, 1979) (Fig.5.5 A & B)

10.8

Zr/Y

1 | | L1 L1 |
10 16 36 - 60 77 112137 226 268 596

(a) Zr (ppm)

Continental arc

i i 7 Oceanic arc
1461

1 I [ | |
10 16 60 80 303

(b) Zr (ppm)

Figure 5.5 Discrimination diagrams for basalts based upon Zr/Y-Zr variations; both diagrams have a
logarithmic scale. (a) The fields are A, volcanic-arc basalts; B, MORB; C, within-plate
basalts; D, MORB and volcanic-arc basalts; E, MORB and within-plate basalts (after Pearce
and Norry, 1979). The values along the ordinate and abscissa are on a logarithmic scale and
are given to assist in constructing the field boundaries (data extracted from Pearce and
Norry, 1979 — Figure 3). (b) Fields of continental and oceanic-arc basalts separated on the
basis of a Zr/Y value of 3. The shaded area is the field of overlap between the two basalt
types (after Pearce, 1983).

Zr/Y
AN
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7.5 _
313,7.5
oo Within-plate
= basalt
N
Plate -
25~ margin
basalt
' 513,0
0 500 1000

TVY

' -F;gure 5.6  The Zr/ Y—Tl/ Y discrimination dlagram for basalts showmg the fields of w1thm-—plate basalts
and plate margin basalts (i.e. all other basalt types). Coordinates are gwen for the bounding
line between the two fields (after Pearce and Gale, 1977). .

+Ti/Y-Nb/Y diagram (Pearse, 1982) (Fig.5.6)
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Figure 5.7 The Ti/Y-Nb/Y discrimination dia

gram for basalts showing the fields of within-plate
basalts, MORB and volcanic-arc basalts (dashed line). The within-plate basalts may be
divided into tholeiitic (Thol.), transitional (Trans.) and alkali (Alk.) basalt types (after Pearce,
1982). The values given along

the ordinate and abscissa are to allow the construction of the
field boundaries and are extracted from Pearce (1982 — Figure 9a).

+Zr /Y -Ti/Y diagram (Pearse & Gale,1970) (Fig.5.7)

. o o A
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+ Zr - Nb - Y diagram
(Meschede,1986)
(Fig.5.8)

2Nb

Zr/4

Figure 5.8 The Zr-Nb-Y discrimination diagram for basalts (after Meschede, 1986). The fields are
defined as follows: Al, within-plate alkali basalts; All, within-plate alkali basalts and within-
plate tholeiites; B, E-type MORB; C, within-plate tholeiites and volcanic-arc basalts; D, N-
type MORB and volcanic-arc basalts. The plotting coordinates for

by Meschede (1986) are:

the boundary lines given

Point 2Nb Zr/4 Y Point 2Nb Zr/4 Y
1 0 50 50 8 35 37.5 27.5
2 12 60 28 9 50 17 33
3¢ 34 52.5 13.5 10 3l - 36 - 33
4 79 14 7 11 22 37 41
5 0 23 77 12 3 53. 44
6 50 33 17 13 24 335 42.5
7 56.5 16.5 27 14 22 21 57
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+Tectonic Settings and Igneous Rocks(3)

-(3) THAT diagram ( Wood, 1980)
+ Ta - Th - Hf diagram (immobile
elements) all by NAA (Fig.5.9)

Ta

Figure 5.9 The Th-Hf-Ta discrimination diagram for basalts (after Wood, 1980). The fields are: A, N-
type MORB; B, E-type MORB and within-plate tholeiites; C, alkaline within-plate basalts;
D, volcanic-arc basalts. Island-arc tholeiites plot in field D where Hf/Th > 3.0 and
calc-alkaline basalts where Hf/Th < 3.0. The broken lines indicate transitional zones
between basalt types. The plotting coordinates for the boundary lines (extracted from Wood,
1980 — Figure 1) are: '

Point Th Hf/3 Ta Point Th Hf/3 Ta
1 95 0 5 9 63 8 29
2 15 85 0 10 40 12 48
3 15 77 8 11 32 20 48
4 20 69 11 12 27 33 40
5 56.5 245 19 13 13.5 42.5 44
6 35 46 19 14 5 55 40
7 55.5 24.5 20 15 7 65 28
8 57 20 23 16 3 87.5 9.5
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-(4) TIV Transition - series diagram
(Shervais,1982)

MORB Ti/V =20-50, (Fig.5.10)
Ocean-island &alkali basalt
Ti/V =50 -100,

island arc tholeiite Ti /V =10 - 20,
and calc - alkali lava Ti/V =15 - 50

600~ Ti/V=10
20
Continental
flood basalt
500} .
Arc frr(
tholeiite r( (
50
400 L |
~ MOR
g and
& 300 BAB ] Ocean-island
> o ine J % a_nd
=~ jany$ alkali basalt
= = 100
— ,
200
1001~
Calc-alkaline basalts

l | | I | | | ] | | | J
0 2 4 6 8 10 12 4 16 18 20 2 4

Ti (ppm)/100

Figure 5,10~ The Ti-V discrimination diagram for basalts (compiled from Shervais, 1982). The fields of
arc tholeiite (diagonal hatching), MORB and back-arc basin basalts (BAB) (horizontal
hatching), continental flood basalts (vertical hatching) and ocean-island and alkali basalt

(unshaded) are recognized by their Ti/V ratio as shown. Calc-alkaline basalts (shaded) plot
with low Ti concentrations with a wide range of Ti/V ratios.

finiadi fayan 013A3
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+Tectonic Settings and Igneous Rocks(4)

-(5) LIN diagram (Cabanis &
Lecolle,1989) (Fig.5.11)

/15

La/10 T e | 38 | | Nb/8

Figure 5.11  The La/10-Y/15-Nb/8 discrimination diagram for basalts (after Cabanis and Lecolle,
1989). The plotting coordinates are shown around the margin of the diagram; the broken
lines are drawn normal to the sides of the triangular diagram. Field 1 contains volcanic-arc

 basalts, field 2 continental basalts and field 3 oceanic basalts. The subdivisions of the fields
are as follows: 1A, calc-alkali basalts; 1C, volcanic-arc tholeiites; 1B is an area of overlap
between 1A and 1C; 2A, continental basalts; 2B, back-arc basin basalts (although this is less
well defined); 3A, alkali basalts from intercontinental rift; 3B, 3C, E-type MORB (3B
enriched, 3C weakly enriched), 3D, N-type MORB.
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Figure 5.12
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(a) The Cr-Y discrimination diagram for basalts (after Pearce, 1982), showing the fields for
MORB, volcanic-arc basalts (VAB) and within-plate basalts (WPB). The plotting coordinates
useful in constructing the diagram aré extracted from Pearce (1982 — Figure 2). (b) The
Cr—Ce/Sr discrimination diagram for basalts (after Pearce, 1982), showing the fields for
MORB, volcanic-arc basalts (VAB) and within-plate basalts (WPB). The plotting coordinates
useful in constructing the diagram are extracted from Pearce (1982 — Figure 5).

-(6) CYC diagram
6.1 Cr - Y diagram (Fig.5.12 a - Pearce,1982)

6.2 Cr - Ce/ Sr diagram (Fig.5.12 b -
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+Tectonic Settings and Igneous Rocks(5)

Andean

Continental
- island-arc

__La/Yb

10+
: 5 ‘Other’
B oceanic ar¢
_ QGW-K om
1
0 6 8

Sc/ Nl

Figure 5.14 The La/Yb—Sc/Nl discrimination diagram for andesites (after Bailey, 1981) showing the
fields of Andean-type (actwe continental margin), continental island-arc, low-K oceanic
island-arc and ‘other’ oceanic island-arc andesites.

-(7) LYBSNI diagram of Andesite
+La/Yb - Sc/ Nidiagram (Bailey,1981) (Fig.5.14)
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TlOZ (Wt %)

._

/ ' 2 4 6 8 10
Y/Nb ‘

Figure 5.15  The TiOz—Y./Nb discrimination diagram for basalts (adapted from Floyd and Winchester,
1975), showing the fields of alkali basalts (Alk.), continental tholeiites (Cont. thol.) and

MORB.

-(8) TYN diagram of basalts (Floyd and Winchester,1975)
+ TiO2- Y / Nb diagram (Fig.5.15)
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+Tectonic Settings and Igneous Rocks(6)

!.

R
9
5 066
o 05
“‘ n’-: |
0.8
l | _. |
100 77 400
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Eigure‘ 516 The P,0s-Zr discrimination diagram for lmalts (after Winchester and Floyd, 1976) showing
the fields of alkali basalts and tholeiitic basalts, Th  plotting coordinates of the boundary line
are extracted from Winchester and Floyd (1976 — Pigure 6). -

-(9) POZ diagram of basalts (Floyd and Winchester,1975)
+ P,O; - Zr diagram (Fig.5.16)

C:/135n V1. 1lyRy )/ Tectonics.ppt 130949
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Figuré 517  The TiO,~Zr/(P,O5 x 10 000) discrimination diagram for basalts (after Winchester and
76) showing the fields of alkali basalt and tholeiitic basalt. The plotting coordinates

Floyd, 19
are: _
T Tio, Zr/(P,05 x 10 000)
/
/ 100 0020
2.00 0.054
3.00 0.067

(extracted from Winchester and Floyd, 1976 — Figure 2).

+ TiO, - Zr | (P,05x 10,000) diagram (Fig.5.17)

oo 11375
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Figuré'5.18  The Nb/Y-Zr/ (P205 x 10 000) discrimination diagram for basalts (adapted from Floyd and
_ -~ Winchester, 1975), showing the fields of continental and oceanic alkali basalts and tholeiitic -
basalts. The boundary line and plotting coordinates are taken from Winchester and Floyd
(1976 — Figure 11). : s R '

+Nb/Y-2Zr/P,0s diagram (Fig.5.18)
+ discussion by Morrison (1978) and Smith (1976)
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+Tectonic Settings and Igneous Rocks(7)

-(10) Discrimination diagram of
major oxides (Pearce,1976)
+ Discrimination function 1 &

2 (Fig.5.19 a)

Discriminant function 1
0.1 0.2 ) 0.3 0.4 0.5

.l T @[‘

Shoshonitic
basalt

—-1.3—

o @

tholeiite

o . I

£ T i plate Cale-lkali
E and

g island arc
>

2

(a)

Figure 519 (a) Major element discrimination diagrams for basalts (after Pearce, 1976), showing the fields
of within-plate basalts, MORB, calc-alkali basalts, island-arc tholeiites and shoshonitic
basalts. The functions F1, F2 and F3 are defined in the text in terms of eight major element
oxides. Discrimination diagram based upon functions F1 and F2; the plotting coordinates
(extracted from Pearce, 1976 — F igure 1) are:

Point Function 1  Function 2 Point Function 1  Function 2
1 0.05 -1.36 9 0.455 -1.2

2 0.05 -1.49 10 0.37 -1.2

3 0.16 -1.58 11 0.255 -1.23

4 0.235 -1.61 12 0.29 -1.265

5 0.32 -1.655 13 0.325 -1.395

6 0.39 -1.6 14 0.38 -1.38

7 0.5 —1.485 15 0.32 -1.53

8 0.5 —-1.385 16 0.24 -1.58

ic uuiiniiail fayan 013A3
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+ Discrimination function 2 & 3 (Fig.5.19 b) WhenFe O/ Fe, 03;< 0.5 %

CaO + MgO ~12 - 20 %

Discriminant function 2

—-1.2 =13 —1.4 =15

-1.6 —1.7
=221 .-| T T T
-3 @ Island-arc
u tholeiite
o i
. N
2 e | | .
S
E MORB. y hosh
g @ Cale-alkali Shashoniric
8 basalt ;
E sl .
b - ;
=) N
® ®
_276._
ke
(b —2.71—

Figure 5.19 () Discrimination diagram based upon functions F2 and F3; the plotting coordinates

(extracted ffom Pearce, 1976 — Figure 2) are:

:f Point - Function 2 Function 3 Point ‘Function 1  Function 2
1 -1.3 -2.3 7 -1.52 -2.39
2 -1.26 -2.53 8 -1.63 -2.38
3 -1.33 -2.51 9 ~1.42 -2.55
4 —1.38 -2.44 10 -1.52 -2.52
5 —1.48 —2.34 11 —1.63 -2.53
6 —1.5 -2.2
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-(11) FAM Diagram (Pearce , 1977)
+ Fe O - Al, O3 -Mg O diagram
(Fig.5.20) When SiO, ~51 - 56 %

FeO

island

active
continental
margin

MgO 64 84 94  ALO,

Figure 5.20 The MgO-FeO,,y~Al,0; diagram (after Pearce et al., 1977) showing the discriminant
boundaries for a range of tectonic settings based upon the compositional range of recent
volcanic rocks. The diagram can only be used with subalkaline rocks in the silica range Si0,
= 51-56 wt % (calculated dry). The positions of the triple points are those given by Pearce er
al. (1977). They are: '

Point MgO FeO Al O4

1 21.5 32.0 46.5
21.0 27.5 51.5

3 14.0 345 51.5
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-(12) P,Os diagram (Pearce et al.,1975)
+ TiO; - K,0 - P,Os diagram for
basalts (Fig.5.21)

TiO 2

Continental

{‘.

K,O P.o,

Figure 5.21  The TiO;K,0-P,0s discrimination diagram for basalts (after Pearce er al., 1975). This
/ diagram is not suitable for fractionated and alkaline basalts. Oceanic basalts (MORB and
ocean-island basalts) plot near the TiO; apex; non-oceanic basalts plot below the boundary
line. The coordinates (given by the authors) of the boundary line separating oceanic and
continental basalts are K,0 45.5 %, TiO, 54.5 %, P,05 0 % and K70 0%, TiO, 79.6 %,

P,05 20.4 %.

ic uuiiniiail fayan 013A3
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+ MnO - TiO, — P,Os diagram for
basalt/andesite (45 - 54% SiO, )
( Mullen,1983 ) (Fig.5.22)

TiO,

B
b3

MnO X 10 : PzOs X 10

Figure 522 'The MnO-TiO,—P,05 discrimination diagram for basalts and basaltic andesites (45-54 wt %
4 Si0,) (after Mullen, 1983). The fields are MORB; OIT — ocean-island tholeiite or seamount

7 tholeiite; OIA — ocean-island alkali basalt or seamount alkali basalt; CAB — island-arc
calc-alkaline basalt; IAT — island-arc tholeiite; Bon — boninite. The boninite field occupies

the MnO-rich sector of the CAB field. The plotting coordinates (extracted from Figure 1 of

Mullen, 1983) for constructing the boundary lines on the triangular diagram are as follows:

Point MnO x 10 TiO, P,0; x 10  Point MnO x 10 TiO, P,05 x 10

1 61 39 0 6 21 18 61
2 61 18 21 7 23 77 0
3 41 59 0 8 30 29 41
4 « 41 27 32 9 0 45 55
5 28 27 45 10 8 0 - 92
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+ K0 - H,O diagram ( Muenow et al., 1990 ) (Fig.5.23)

K;O
(Wl: 0/0)

1.0
H,O (wt %)

Figure 5.23  The K;0-H;0 discrimination diagram for basalts (after Muenow et al., 1990). The fields of
i MORB, OIB (ocean-island basalt), BAB (back-arc basin basalt) and Arc (volcanic-arc basalts)
are from Muenow et al. (1990). The fields of fore-arc boninites and fore-arc tholeiites are
taken from Bloomer and Stern (1990).

back-arc basin field is much more extensive than that of MORB. Water analyses
were determined on fresh volcanic glasses by high-temperature mass spectrometry
and represent water released above 600 °C and in many samples above 750 °C.

The small degree of overlap between MORB and back-arc basalts means that the
diagram (Figure 5.23) can usefully separate the two. There is, however, extensive
overlap between back-arc and fore-arc basalts (Bloomer and Stern, 1990).
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Table 3. Major and trace element concentrations of Cenozoic volcanic rocks from the Lop Buri area.

Sample [ Si02 | Ti02 [ Al203 | Fe203| Fe0 | Mn0 | Mg0 [ Ca0 | Na20 | K20 | P205 | H20+ | H20- Mgﬁ
NK-1 712 | 0.64 | 133 1.13 | 3.67 | 0.07 0.5 038 | 255 | 563 | 0.13 | 0.49 | 0.26
NK-4 717 | 0:13 114 | 0.67 | 2.17 | 0.05 | 0.03 [ 026 | 2.06 | 491 | 0.05 | 0.43 | 0.13
BP-6/1 72.6 | 0.27 12.6 | 033 1.09 | 0.04 | 0.04 [ 066 | 2.81 | 515 | 0.03 | 4.15 | 0.18
BP-7 732 | 045 13.3 0.7 226 | 003 | 0.04 | 045 | 3.58 | 5.11 | 0.07 | 0.55 | 0.27
BP-8 68.2 | 0.37 15.1 0.41 1.34 | 0.04 | 0.15 1.09 | 2.75 | 621 | 0.07 | 4.01 | 0.18
PJI-16 772 | 0.14 | 125 | 0.17 | 0.57 | 0.03 | 0.02 | 025 | 337 | 472 | 0.07 | 087 | 0.02
PJI-16/1
PJI-21 723 | 029 14 0.42 1.38 | 005 | 013 | 037 | 429 | 479 | 0.05 1.32 | 0.06
CB-2 69.6 | 026 | 13.5 | 0.37 1.19 | 0.03 | 0.28 1.5 32 336 | 0.06 | 587 | 0.32
CB-7 772 | 0.14 | 11.8 | 043 1.38 | 0.02 | 0.16 | 032 | 3.33 | 429 | 0.04 | 0.78 | 0.07
CB-10 77 0.33 12 042 [ 1.38 [ 0.03 | 0.04 | 0.37 29 4.54 | 0.04 | 0.79 | 0.08
CB-11/1 | 73.1 | 043 | 133 | 0.64 | 2.09 | 0.03 | 0.02 | 0.59 | 5.19 | 3.76 | 0.05 | 0.55 0.1
CB-15 77.5 1 0.16 | 11.8 | 037 [ 1.21 | 0.02 [ 0.02 | 0.19 | 3.23 | 496 | 0.03 | 029 | 0.21
CB-15/1 | 74.5 | 021 117 | 022 0.7 0.05 | 001 | 034 | 3.65 | 4.51 | 0.04 | 3.37 | 0.15
MIJI-3 69.1 0.58 15.1 087 | 2.85 | 0.04 | 0.12 1.13 | 543 | 388 | 0.09 | 0.28 0.2
MIJI-4 67.9 | 0.56 15 0.66 | 2.13 | 0.06 | 0.38 1.57 | 3.04 52 0.13 | 2.74 | 0.48
MII-5 68.4 | 0.59 15 0.17 | 231 | 0.05 | 0.02 142 | 273 | 451 | 0.05 | 3.74 | 0.53
ST-1 69.2 | 0.62 162 | 048 | 1.56 | 0.03 | 0.11 | 0.67 | 437 | 491 | 0.08 | 1.46 0.2
BP-2/1 63.4 | 0.81 154 | 138 | 447 | 0.08 | 242 | 395 | 298 | 247 | 021 | 223 | 0.15
MII-8 612 | 1.12 | 163 | 1.55 | 506 | 0.09 | 1.69 | 477 | 412 | 245 | 043 | 1.16 | 0.15
MIJI-10 | 60.5 1.2 16.8 | 1.69 | 548 | 0.12 1 5.01 | 4.03 23 0.41 1.01 | 0.67
MIJI-11 632 | 0.84 | 158 | 1.16 | 3.77 | 0.08 1.75 4.1 335 1 322 | 032 | 209 | 032 43
MIJI-13 | 61.8 | 1.14 | 16.5 1.61 | 525 | 0.06 | 0.49 | 3.82 | 4.01 2.4 038 [ 1.65 | 091 13
MII-14 63 0.77 LS. 7 1.2 3.89 | 0.08 1.67 | 427 | 282 | 347 | 025 | 235 | 0.66 41
PJI-17 59.8 | 0.98 15.2 1.83 [ 597 | 0.13 | 2.65 | 454 | 3.26 | 3.66 | 0.31 1.53 | 0.43 42
PJI-22 59.8 1.01 16.3 194 | 633 | 0.12 | 2.57 | 4.48 2.8 348 | 028 | 045 | 0.41 40
SI-3 56.5 12 185 | 1.79 | 584 | 0.13 | 1.83 | 6.55 | 3.33 | 1.54 0.4 1.65 | 0.68 33
PN-1 488 | 2.18 | 17.2 | 3.21 105 | 0.19 | 458 | 6.76 | 3.88 | 1.33 0.4 0.01 [ 033 41
MIJI-12 | 482 1.61 162 | 2.66 | 867 | 0.17 | 742 | 102 | 2.83 | 0.82 | 033 | 0.81 | 0.42 58
BP-1 48.5 1.82 15.3 2.6 845 | 0.16 | 7.88 | 849 | 249 | 1.61 | 0.56 | 1.95 | 0.16 60
PJI-18 479 | 1.55 17 262 | 855 ] 0.17 | 7.51 | 9.86 | 2.38 | 0.37 | 0.21 1.74 | 0.34 58
ClI-1 49.2 1.8 175 | 253 | 822 | 0.15 | 563 | 808 | 3.36 | 152 | 0.32 1.4 0.38 52
CB-5 485 | 2.14 | 169 | 2.82 | 923 | 0.17 | 577 | 872 | 2.63 0.9 0.35 1.89 | 0.13 50
CB-9/1 SL.T 1.54 | 18.1 | 2.06 | 6.69 | 0.15 | 471 | 7.74 | 3.12 1.75 | 0.64 | 1.51 [ 0.08 52
CB-13 47.1 1.45 16.5 | 3.01 | 996 | 022 | 974 | 878 | 1.73 | 0.19 | 0.15 1.6 0.08 61
CB-14 50.2 1.79 | 184 | 2.53 | 8.24 0.1 297 | 895 | 336 | 122 | 0.52 | 1.59 | 0.19 37
SI-2 50.8 1.23 18 1.67 | 542 | 0.15 | 3.78 | 9.04 4.1 1.77 0.5 2.55 | 0.96 53
WII-25 | 475 | 2.01 15.4 2.6 846 | 0.14 9.6 8.07 | 2.48 | 238 | 042 | 0.65 | 043 64
NJI-26 | 46.9 | 1.51 17 2.49 8.1 0.16 | 695 | 105 | 338 | 0.65 | 0.56 | 1.59 | 0.39 58
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Table 4.Whole-rock analyses of the studied mafic dike samples.(Nam Duk) Phajuy et al.(2005)

Sample n
Major oxides(wt%)
Sio,

TiO,
ALO,
FeO
MnO
MgO
CaO
Na,O
K,0
P,0,
LOI

[Proceedings Geo Indo, Khon Khaen, p386 - 962]

ND4/5 ND4/6

51.62
1.22
17.56
11.14
0.06
5.18
8.64
3.34
1.07
0.19
5.03

Trace elements (ppm)

¥

Rb
Ni
Th
Zn
Cu
Nb
Zr
Sr

Rare earth elements (ppm)

La

Ge
Pr

Nd
Sm
Eu
Gd
Tb
Dy
Ho
Er

Yb
Lu

D:\Orawan\Geotectonic(i).‘ﬂmﬂmﬂ)\tectonic woudnaf 15-16

28
23
2
2
99
26
2
98
651
30
207
5
21

51.14
0.90
15.35
10.28
0.03
8.65
9.24
2:79
1.37
0.19
3.48

17
32
74

84
83

85
936
240
274

11.4
254
3.49
15.2
3.67
1.16
3.35
0.55
3.16
0.65
1.84
1.61
0.24

ND5/2

49.58
1547
17.13
11.62
0.05
9.53
4.51
4.69
0.26
0.19
5.93

24

41

99

107

153
982

19

11.6
25.8
3.65
16.1
3.98
1.25
4.02
0.64
3.7
0.77
2.17
2.01
0.29

ND5/6

53.5
1.04
17.5
9.72
0.03
4.24
6.22
4.46
2.26
0.20
3.88

27
59
0
24
94
21
2
121

14
418

18

11.6
25.8
3.68
16.5
4.04
1.28
431
0.73
4.51
0.97
2.82
2.73
0.41

ND7/1

64.33
0.41
16.55
5.77
0.00
2.73
5.82
3.65
0.96
0.13
4.59

16
23

64
11

106
586
30
355
10
13

ND&/1

59.48
0.54
17.24
7.20
0.00
3.29
4.12
6.69
0.29
0.14
2.40

89
13

99
969

153

18



Table 5 Trace element analyses (in ppm) of 25 basalt samples for the Nam Cho and

the Sop Prap-Ko Kha basalts, Lampang

SAMPLE Ba Ce Co Cr Nb Ni Pb Rb Sr \'% N Zn Zr
S-2 682 37 51 153 47 161 26 66 984 324 24 50 218
S-4 826 28 50 103 56 106 23 99 1902 347 22 51 260
S-8 878 47 42 91 61 107 35 82 1024 354 13 74 254
S-11 832 43 41 91 57 107 30 93 1303 | 370 10 68 266
S-13 838 46 65 89 58 99 29 90 986 345 24 43 219
S1-1 766 32 48 140 43 122 28 95 1327 | 350 82 43 187
S1-7 778 36 47 150 30 131 38 38 1243 351 31 80 198
S1-10 676 28 56 132 33 122 36 28 1862 343 g 69 197
S1-13-2 766 36 53 118 37 148 44 35 943 363 25 66 218
S1-14 903 44 48 149 41 140 23 40 1122 | 365 22 74 239
S7-2 804 27 46 86 50 95 40 73 1407 | 359 12 60 253
S7-3-1 681 25 39 156 38 113 10 95 2726 | 351 76 65 196
S7-5 617 22 44 130 39 114 11 114 1107 326 114 42 116
S8-2 698 30 48 151 42 117 46 37 910 371 28 76 202
S8-5 823 39 46 141 35 163 52 50 1113 369 21 71 243
S18-2-1 966 48 50 84 61 75 5 79 1248 | 342 33 10 270
S18-3 977 36 56 98 58 86 5 56 1072 | 337 41 67 249
S18-5-2 905 36 54 83 52 90 5 79 1101 328 31 29 254
S18-7 778 20 57 94 36 123 5 89 1639 338 37 17 224
S18-11 731 20 59 104 40 97 5 72 848 335 21 63 218
S19-1 782 28 60 78 58 95 5 76 1396 | 391 44 67 258
$19-3 843 31 64 69 58 78 5 109 | 2171 390 26 52 275
S19-5 695 24 47 100 44 87 48 373 2305 372 416 75 220
S19-7 667 22 58 101 39 102 5 336 | 1352 | 382 513 28 178
S19-9 666 41 52 115 33 100 5 52 852 371 32 61 187
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