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ALO,, Fe,0,, FeO, Ca0, MgO, Na,0, K,0, TiO,, MnO, and P,0,. Averages of
these major elements of each basaltic flow from the Nam Cho and the Sop Prab-Ko
Kha areas are concluded in Table 5.3. Detail of individual oxides are present below:




Table 5.1 Major element analyses (in percent) of 65 basalt

SAMPLE | Si0, ALO; | FeOy | FeO MnO | P,0s H/.0 LOI TOTAL | Mg’

52 4922 | 1653 | 5.9 012 | 070 | 078 | 238 | 95.45 7778
S-4 4822 | 1739 | 607 0.3 (o085 | o061 | sn 93.39 81.67
5-8 4900 | 1778 | 492 013 |08 | o074 | 295 | 9520 70.22
5-11 4948 | 1780 | 532 012 | 088 | 066 | 353 95.05 74.43
$-13 4932 | 1760 | 472 0.2 | 085 | 048 | 345 95.01 71.68
S1-1 4924 | 1703 | 395 021 | 074 | o045 | 192 | 9653 67.41
§1-7 4863 | 1645 | 676 008 | 062 | 035 | 240 | sen 73.05
§1-10 4715 | 1607 | 383 015 | 064 | 052 | 208 | 9543 69.71
51-13-2 | 4618 | 1608 | 333 007 |07 |oss | 288 | 9530 | 6867
S1-14 4637 | 1593 | 600 014 | 070 122 | 329 | %436 .72
§7-2 4825 | 1760 | 4.78 013 |08 | os0 | 425 | 9391 67.90
§7-3-1 4762 | 1659 | 577 014 | 07 082 | 450 | 9374 74.59
§7-5 4608 | 1582 | 3.5 0.14 | 06l 0.61 444 | 9376 69.27
58-2 4823 | 1659 | 575 014 | 07 058 | 242 | 96.00 71.21
58-5 4689 | 1599 | 634 017 | 0.78 132 | 3.95 9344 72,58
s182-1 | 4917 | 1813 | 588 0.12 | 091 s | am 95.24 76.75
S 183 4872 | 1783 | 579 012 | 085 | 067 | 291 | 9585 77.85
S18-52 | 4775 | 1744 | 308 012 | oss | o046 | 355 | 9551 69.11
S 18-7 4785 | 1670 | 496 004 | 067 | oss | 231 | 9634 69.84
S18-11 | 4762 | 1660 | 2.92 015 | oss o072 | 247 | 920 67.25
S 19-1 4840 | 1745 | 5.00 13 | o080 | o9 | 412 | 9448 73.95
$ 193 4946 | 17.95 | 4.88 12 |osr |os2 |28 |esm | m
S 19-5 4744 | 1690 | 480 013 | om 105 | 398 | %422 75.44
S 19-7 4864 | 1676 | 5.55 1 0ol | 067 | o088 | 226 | 921 71.95
S 199 47.14 | 16.09 1.35Q_|Wﬂ q@_ﬂﬂ,ﬁj 057 | 3712 | 9532 66.28
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Table 5.1 (cont.)

SAMPLE §i0; ALO, Fes 05 FeO MnO | PO H0 | LO1 TOTAL Mg
S21-1 4943 | 1796 333 4.78 0.13 0.90 124 | 342 94.39 61.48
§21-4-2 4942 | 17.05 7.03 2.20 0.14 0.80 128 | 298 95.44 79.85
§216 4722 | 16.38 3.91 540 | 833 0.14 0.66 080 | 3.44 95.23 69.55
$21-8 4728 | 1595 3.49 6.14 | 835 0.15 0.66 082 | 343 95.25 67.33
$21-10 4693 | 1598 2.30 6.00 | 1021 0.17 0.63 047 | 39 94.94 66.15
S 24-1 4858 | 17.57 3.97 419 | 7.54 0.13 0.84 092 | 413 94.12 68.28
S 24-2 4942 | 1797 5.88 267 | 748 0.13 0.86 085 | 3.07 95.46 73.94
S 24-4 4768 | 1676 273 575 | 844 0.13 0.73 079 | 274 95.73 67.10
S 24-6 47.30 | 1592 2.79 643 | 849 0.14 0.63 068 | 3.42 95.21 65.93
5 24.7 4770 | 16.18 2.80 6.65 | 8.57 0.15 0.63 068 | 281 96.18 65.30
§29-1 4942 | 17.86 5.51 285 | 743 8 0.11 0.84 087 | 265 96.03 75.36
5293 4981 | 17.24 7.67 165 | 8.18 4.73 0.13 0.72 0.58 | 199 96.85 83.63
§29-5 4837 | 17.19 6.48 229 | 7.85 515 - 0.14 0.78 076 | 3.95 54.82 80.03
S 29-10 4122 | 1636 2.59 661 | 8.19 " | 665 0.14 0.66 067 | 329 95.26 64,20
S 29-11 48.12 | 16.56 2.65 651 | 8742l 691 | 2% 0.15 0.70 038 | 133 97.64 65.42
§2-2 4660 | 1629 5.92 419 | ssa 750 2 0.15 0.79 147 | 295 94.54 71.58
§13-1 46383 | 1727 2.80 326 | 1113 o mu 0.09 0.76 066 | 3.00 94.21 70.82
$6-2 4572 | 1580 6.79 212 | 910 f 165 | 0.16 0.66 060 | 331 94.97 83.37
514-7 4637 | 1579 417 545 | 86l '.- 15 . : 0.14 0.63 068 | 3.50 94.74 70.04
5126 4581 | 1622 23 716 | 873 40 242 |@® | 213 0.16 0.65 055 | 232 95.90 64.81
520-2 4879 | 17.35 3.91 4.29 ﬂ _'{3 w HAV] 'im | ﬂ ﬂ ﬁ‘}a 0.82 107 | 262 95.22 69.25
S14-1 4645 | 1684 5.03 2.88 99! 3 0.79 109 | 582 91.90 76.97
$22-4-1 4645 | 1596 3.57 s40 | %s2 | 703 288 | 199 0.14 0.65 076 | 37 94.13 69.88
§25-4 4681 | 1595 2.72 6.71 2! 2.4 _] 0 1;;‘1‘-’ 0.59 051 | 346 94.68 64.70
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Tabie 5.1 (cont.)

SAMPLE | Si0; ALO; | Fey0; | FeO MrO | POs | H:O | LOI | TOTAL | Mg

§23-4-1 4781 | 1646 | 218 5.73 019 | 063 | 040 | 299 | 96.20 69.34
§28-1 4898 | 1784 | 5.16 2.76 014 | 091 | 124 | 302 | 9487 74.10
525-2 4892 17.36 6.23 270 0.13 0.76 0.64 1.68 96.85 76.53
§28-3 4513 | 1595 | 3.07 3.57 021 | 063 | 056 | 510 | 9345 69.01
5284 46.97 16.22 2497 6.25 0.14 0.64 0.74 34 o477 65,64
527-11 45.44 16.12 231 7.11 0.16 0.68 0.52 2.75 95,42 60,30
N-1 43.10 15.45 4.73 7.07 0.19 0.75 0.85 297 95.42 66.03
N-2 4353 | 1587 | 528 6.35 020 [ o080 | 08 | 221 | 915 66.77
N-3 4286 | 1579 | 551 6.11 021 | 079 | 124 | 197 | 9563 68.05
N-4 2389 | 1525 | 435 7.04 019 | 066 | 089 | 3.00 | 9493 68.35
N-5 4498 | 1599 | 561 5.12 019 | 075 | 050 | 235 | 9589 70.15
N-7 4407 | 1610 | 7.16 5.11 021 | 082 | 035 | 122 | 9747 68.17
N-8 4535 | 1603 | 6.19 4.92 020 [ 080 | 045 | 158 | 97.34 71.95
N-9 4451 | 1561 | 6.05 5.09 020 |07 | 052 | 174 | 969 72.40
N-11 45,10 15.80 5.58 529 0.19 0.74 0.57 158 96.75 TL.32
N-12 4524 | 1629 | 432 6.47 019 | 076 | 038 | 1.59 | 97.00 65.53
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vRMamE g [Z [or M [Cm [Hm [11 [Ap [ Total
SAMPLE
§-2 479 | 004 | 806 468 | 003 | 267 | 367 | 167 | 9576
S-4 627 | 005 | 1074 095 | oo2 | 541 | 382 | 204 | 9383
S-8 a2 | oos | 1608 460 | ooz | 175 | 403 | 205 | 9554
S-11 535 | oos | 13 319 | ooz | 302 | 406 | 210 | 9542
S-13 435 | oos | 736 396 | 002 | 199 | 458 | 203 | 9534
51-1 077 | o4 | ITES 573 | owa | - | 3Ee | LTT| 969
§1-7 486 | 004 | 1467 568 | 003 | 284 | 378 | 148 | 9645
S1-10 LR | O | E2SS 555 | o.03 - 35 | 153 | 95@3
S1-13-2 - | 004 | 1083 438 | 003 | - | 391 | 167 | 9581
S1-14 T8 | 005 | 853 849 | 003 [ 015 | 395 | 167 | S4TI
§ 7.2 5487 | 005 | 1132 608 | 002 | 059 | 401 | 198 | 5418
5 7-3-1 559 | 004 | 1507 471 | 003 | 287 | 389 | 170 | sa2s
57-5 066 | 002 [ 1246 509 | 003 = | 36F | 145 | 406
582 413 | 004 | 853 787 | 003 | 032 | 399 | 169 | 9630
S 8-5 675 | 005 | 3s8 642 | 003 | 191 | 406 |"186 | 93
S 18-1 515 | aos | so7 217 | ooz | 438 | 401 | 218 | 9562
S 18-2 302 | oos | 1982 250 (o2 | 407 | 400 | 203 | 9620
S 18-3 - | oos | 2066 447 | ooz 38 | 203 | 9586
S 18-5-2 - | oos | 1638 719 ooz | - | 380 ) 10| 9673
S 18-7 - | 004 | 1362 423 loo2 | - | 370 | 165 | 9649
S 19-1 550 | oos | 1707 511 | 002 | 147 | 380 | 191 | 9485
S 19-3 324 | a6 ::lﬂ . "] 1 E: o0 | 136 | 380 | 209 | 9620
S 19-5 312 | 004 | 002 | 069 | 372 | 184 | S4TI
8 19-7 4.48 6.18 028 | 368 | 160 | 9657
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Cm |Hm |1l |Ap | Total
002 z 167 [ 150 | 95589
0.02 % 193 | 215 | ssas
003 | S0 | 389 | 192 | 9588
0oz & 374 | 157 | s5s0
ooz 174 | 15T | 9593
0o A2 | 1% | 953
oo = ITR | 230 | Sdsd
002 | 377 | 393 | 206 | 95s2
003 | - | 3Er | LT4 | 607
poz | - | 35 | 150 | ss4s
003 | - | 367 | 130 | 9645
ooz | 300 | 38 | 200 | 9637
003 | 765 | 376 | 172 | 9718
002 | 511 | 385 | 187 | 9533
0,02 « | 384 | 157 | 9528
003 - | 3| 16T | w754
004 | 055 | 410 | 189 | 489
003 | - | 399 | L:2 | 9487
003 | 446 | 389 | 157 | 952s
003 . 384 | 1% | 9500
00 « | 405 | 155 | esn9
o - | w01 | 15 | 9589
219 | 378 | 190 | 9ass

37s | 155 | 9739
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Table 5.2 (cont.)

WORMATIVE Q |E Or Cm |Hm |[I1 | Ap | Total
SAMPLE

S 254 - | 004 | 1462 003 | - | 378 | 140 | 952
S 23-4-1 - | 004 | 1488 003 | - || 393 | 150 | 9648
S 28-1 254 | oos | 920 002 | 287 | 397 | 218 | 9525
g 28-2 065 | oos | 19 002 | 412 | 399 | 181 | sTaT
5 28-3 - | oos | 1603 ooz | - | 373|150 ]| 3T
5284 - o4 | 1400 o3 = T | 152 ) 9332
§527-11 = | oo | 1745 o3 | - | 420 | Le2 | 95TI
M-l -« | o | 573 ooz - |47 | LT| 9T
N-2 = | ows | 1520 0.02 450 | 151 | 9653
M- - | 005 | 1528 002 | - | 46 | 189 | osos
N4 - | o | 532 003 | - | 480 | 157 | 9526
M-5 = | aos | 1511 003 | - | 395 | 1| sem
N-T = | oos | 1819 ooz | - || 441 | 196 | 9T8s
M-8 - | oos | 1704 003 | - | 403 | 191 | 9775
M -9 = | oos | 1634 003 | - | 416 | 181 ] ST
M-11 - | oos | 172 004 | - | 40 | L7 STI0
N-12 « | oo4 | 1692 003 | - | 395 | Le1 | 9736
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SiO,: The average content of SiO, of the Nam Cho basalt is about 44.16 %
relatively less than that of the Sop Prab-Ko Kha basalt (47.8%). The Si0, content of
the Sop Prab-Ko Kha basalt shows a progressive increase from the lower to the upper
flows, as indicated by the average values of 47.19 % of the first flow, 47.48 % of the
second flow, 47.09 % of the third flow, 48.50 % of the fourth flow, and 48.73 % of

the fifth flow. \}\x‘ ,///

Al,O, : The Nam Clio-bas: ins as '_ 0, (15.82 %) relatively lower

16.86%). In the Sop Prab - Ko

1 the lower to the upper flows, as
f o

shown by the values of#16,34 % /1675 %, 1 /o, 1726 %, 17.42 %, respectively.

ce of basaltic GWIﬂLheSOpPrab Ko Kha area.

cao: mmn&nmm 41095 % from thos
:u i@gﬁhmﬁ The Nam CHo_basalt vﬁ?ﬂﬁ ﬁfﬁu nt u:z:

to the uppermost flows, as indicated by 8.75 %, 8.31 %, 8.93 %, 8.19 %, 7.64 %,
respectively.

MgO: Average MgO content of the Nam Cho basalt is relatively higher than
those of the Sop Prab-Ko Kha basalt. The latter decreases distinctively from the lower
to the upper flows, and exception arises for the fourth flow.
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Na,0: The Nam Cho basalt contains 3.12 % of mean Na,O higher than
those of the Sop Prab-Ko Kha basalt, and slightly increase respectively from the lower
to the upper flows, ie., 2.21%, 2.25 %, 2.06 %, 2.46 %, and 2.87 %.

_ from the first to the third flow, and
then decreasing from the third to th _ wn by their contents of 2.22%,
2.27 %, 2.61 %, 2.34 %, andsi"  basalt contains about 2.43 % of

K,0: K,O contents of the Snmeb—Ku Kha basalt do not exhibit a clear

give an average amount to
'Kha basalt. Their means are
ich are 2.05 %, 2.01 %, 2.00

2.28 %. They are high
nearly the same amount
%, 2.04 %, and 2.06 %,

”““““"““ﬁﬁ"ﬁ'ﬁwﬁ’“swmm
m&w UL

of mean P,0, content, whereas the Sop Prab-Ko Kha basalt contains orderly from the
bottom to the top flows as 0.69 %, 0.68 %, 0.72 %, 0.78 %, and 0.82% of each

mean.



Table 5.3 Awerages of the major element

m the Nam Cho and the Sop Prab-Ko Kha basalts.

Basaltic Area Basaltic Flow Si0-

MNam Cho Basalt 44.16

Sop Prab-Ko Kha |The fifth flow 48.73
Basalt The fourth flow 48.50 | W2
The third flow 4709 |Sless_

The second flow 4748

The first flow 47.19

K:0 | Ti0; | MnO | P2Os | H;O0 | LOI | Total
243 | 228 | 020 | 0.76 | 0.66 | 202 | 9858
180 | 206 | 0.14 | 082 | 099 | 317 | 99.18
234 | 204 | 013 [ 078 | 077 | 339 | 99.03
261 | 200 | 015 | 072 | 069 | 3.65 | 99.12
227 | 201 | 014 | 068 | 068 | 3.04 | 99.06
222 | 205 | 016 | 069 | 067 | 3.01 [ 99.08
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One of the oldest and most commonly used types of variation diagram in igneous
petrology is the Harker diagram (Harker, 1909), in which the weight percent of a
concemned oxide is plotted against wi% of SiO, (Fig. 5.1). Several Harker diagrams show
positive correlation with SiO,; including ALO,, Na,O, Fe,0, , whereas some show
negative correlation- Ca0, Fe,0,(t), FeO, TiO, and MgO, and few depict no correlation
with SiO,, including, KO, P,O, and ever, when a comparison is made for
those of the Nam Cho and tha,ﬁepl’mb—%&ta, it is quite possible that some
values (as FeO, and K,0) 0
few show subparallel lio ;

Hnwtlwsametrend.lnfacta

(ns AJ,W and MnO), suggesting the

=)

er diagram is the MgO bivalent
‘ variable contents of MgO values
(Rollinson, 1993), The plots o} R@v@-ﬁ de values are used herein because
ﬂmmmsﬁmamhpmgegfaﬂgwmﬁom two areas. These are shown
in Fig. 5.2. In genm?r\ plots depict it :-'-:-, those of the SiO,, since
Si0, and MgO plots deﬁn strongly negative comelatior. Iri this study, the results gathered
from these bivalent plots q,wﬂ:emlunﬂnaryﬁemmlmtuﬂmsenfﬂﬂ SiO,. Similar

results can ﬁ inade| fob HePgi6s ot 8o fidifitation) index [100MgO /

(MgO+FeO+Fe, 0 +Na,0+K,0)] ve.r%us oxides, as&lusu'ated in Fig.,5.3. Therefore, it
s quite ppdfntJofppt i sl it erbioh s 4 bl plos indicte
ﬂmtthel&amﬂhubasaitandthe Sop Prab-Ko Kha basalt have not been evolved from
the cogenetic magmatic sources. Classification of basalts using geochemical data variation
diagrams with TiO, and MnO content (Fig. 5.1) display strongly inflected and segmented
trends, respectively, especially for the Sop Prab-Ko Kha basalt possibly providing
powerful evidence for the different operation in crystal - liquid seperation during magmatic
evolution. In general, inflections in trends are interpreted to mark the onset of crystallization
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of new mineral species. It is important to point out that the variation of ALO,, Ca0,
Fe,0,(total), Na,0, TiO,, and MnO versus SiO, for the Sop Prab-Ko Kha basalt show
strongly segmented trends at 47-48 % SiO,. Segmented linear correlation indicates the
importance of different fractionation mineral assemblage in the magmatic evolution with
points of inflection marking a new major crystallization phase. This can be interpreted

herein in terms of crystal ﬁachwﬁ{;ﬂw by olivine and plagioclase whereas

clinopyroxene does not appna;__‘ an d “#se These evidences seem fit fairly
mllwrthpeuugmplnce@: IWAS)MDMQFMM

schernes available Cox et al., 1979), indicate that
0 Kk ?ﬂlca:ﬂm‘m located in the basalt field,

s case volcanic rocks may be
. and the subalkaline (originally
“Baragar, | B 7t is clear that both bessl sexies e
: ‘ - io the subalkaline - alkaline
boundary. The same Aspiomg(m“' a: s}mwsmatﬂmﬂamcm
basalt clusters nicely l!r} mauﬂy the basamte while the ! 50p Prab - Ko Kha basalt is

e T AN Y RENS
A SO A0, 157 B, 190 i

indicate the alkalic series for the Nam Cho and the Sop Prab - Ko Kha basalts.

-t _._, H__

However, in term of a K,O versus SiO, variation diagram (Fig. 5.1), both basalts span
the range from subordinate subalkalic to predominant alkalic,

A plot of the Alkali Index [A.l = (Na,0 + K,0) / 0.17 (SiO, - 43)] versus
% ALO, clearly establishes the field of the high Al basalt (Fig. 5.8). In addition, the



Ha20 + K20 (sl %)

HaZ0 + K20 (w1 %)

S0Z (W %)

Fig.5.5. Total alkaline - 810, plot(TAS) with line separating fields of alkaline
and subalkaline magma series (Irvine and Baragar, 1971),
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Fig.5.7. PlotofCa0and K,0+Na,0 versus SiO, (after Peacock, 1931) displays

alkaline range of most sample plottings from the Nam Cho and the Sop
Prab-Ko Kha basalts.
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marked scatter in variation diagram, such as the K,O - SiO, plot is interpreted to
represent a natural consequence of polybaric crystal fractionation combined with source
heterogeneity, variable degree of partial melting and crustal contamination (see also Cox,
1980). Quite more distinctive is the TiO, - SiO, and P,0, - SiO, (or TiO,-MgO and
P,0,-MgO) plots which clearly differentiate between high TiO,-P,0, type for the Nam
Cho basalt and low TiO,-P,0, - Ko Kha basalt. Similar situation

was made earlier for P i 50 Mantovani et al., 1985, Petrini
et al., 1987) ﬂlﬁ&fﬁfﬂ,@p m@ciﬂt at present that those two
basaltic rocks may have i but from different mantle
source.
Trace Element Data

Table 5.4 illustrates 'iﬁéérf nt valties for the Nam Cho and the Sop Prab
- Ko Kha basalts. The W.ﬂm e element of each basaltic flow from the
both arcas arc prescit in-Fabie-5-5-Fhe-detailed-des findividualim::ci:n'tmt
is relatively given betowj ' |

B ﬂmfmm NN o e =

from 687 to 105'?

am&n?ﬁuwﬂ%maa

Ce. Ranges of Ce contents are frequently from 29 to 46 ppm and average
about 36.42 ppm, for basalt from both areas.

Co: The Nam Cho and the Sop Prab - Ko Kha basalts contain Co contents
ranging from 50 to 71 ppm.



Table 5.4 Trace element analyses (in ppm) of 65 basalt

SAMPLE Ba Ce Co Cr
8-2 682 37 51 153
S-4 826 28 50
5-8 878 47 42
5-11 832 43 41
5-13 838 46 65
81-1 766 32 48
81-7 778 36 47
S1-10 676 8 56
S1-13-2 766 36 53
S1-14 903 44 48
§7-2 804 27 46
§7-3-1 681 25 39
87-5 617 22 44 130
882 698 30 48
58-5 823 39 46
5 18-2-1 966 48 50
S 18-3 977 36 56
S 18-5-2 905 36 54
S 18-7 778 20 57 36
S 18-11 71 20 59 40
S 19-1 782 28 50 rm]
S 19-3 843 31 64 | ! rijg
S 19-5 695 24 47 [Y 10 44
S 19-7 667 2 58 101 39
5199 666 41 1298 1) K5 S17 1%

[ -

and the Sop Prab-Ko Kha basalts.

Rb Sr v Y Zn Zr
T 984 324 24 50 218
99 1902 347 2 51 260
82 1024 354 13 74 254
93 1303 370 10 68 266
086 345 24 43 219

1327 350 82 43 187

. 38 1243 351 31 80 198
‘28 1862 343 17 69 197
35 943 363 25 66 218
40 1122 365 22 74 239
73 1407 359 12 60 253
95 2726 351 % 65 19
114 1107 326 114 42 116
’ 910 371 28 7% 202
1113 369 21 7 243

1248 342 1 10 270

1072 337 41 67 249

1101 328 31 29 254

1639 338 37 17 21

848 335 21 63 218

4“‘ 1396 391 44 67 258
2171 390 26 52 275

373 2305 372 416 75 220
336 1352 382 513 28 178
Tk 158 371 32 61 187

£0l



Table 5.4 (cont.)

SAMPLE Ba Ce Co
S 21-1 804 63 52
§21-4-2 773 34 59
S 216 699 45 57
§21-8 669 20 56
S 21-10 743 20 55
S 24-1 820 54 &0
S 242 835 49 59
S 244 136 40 193
S 24-6 641 34 56
5247 636 24 5T
5129.1 870 46 51
529.3 770 58 60
S 29.5 782 51 57
S 29-10 735 38 52
S 29-11 795 45 57
§2-2 816 44 46
S13-1 809 20 50
S6-2 687 27 62
S14-7 640 20 46
$12-6 m 25 59
§20-2 875 38 39 ﬁ
S14-1 836 47 54
522-4-1 630 19 a7 (Y
5254 537 20 42
§23-4-1 728 20

E:

Sr v Y Zn Zr
1193 358 21 5 245
1858 359 35 63 225
910 342 31 63 185
BEE 349 37 71 183
210 321 35 49 187
2602 361 30 65 281
1232 EF) | 34 41 267
1057 354 38 38 242
957 33 43 63 203
781 346 51 31 215
1032 402 30 60 256
978 379 23 60 216
2672 402 41 57 243
T80 m 33 74 206
902 343 28 71 192
1082 356 20 67 230
3871 355 24 73 234
857 356 15 74 194
755 352 n r 192
830 374 14 i 198
1326 350 25 64 254
4649 338 20 68 m
T60 7 20 7 196

340 23 10 187
‘ I 360 24 81 183
="
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Table 5.4 (cont.)

SAMPLE Ba Ce Co 7/‘& | Rb Sr v Y Zn Zr
528-1 1003 36 52 ) 1197 366 12 65 269
525-2 73 31 52 ; 1041 357 21 68 233
§528-3 685 21 54 88D 341 15 T3 185
5284 598 20 39 709 347 16 30 178
§27-11 752 20 57 825 374 19 79 199
N-1 1106 61 T 92 432 %6 10 196
N-2 1132 43 T 1052 415 272 80 258
N-3 1111 39 56 962 444 25 90 243
N-4 1057 25 54 853 429 14 84 215
N-5 969 27 57 12 | .. YRS ST _ 946 346 27 85 256
N-7 1099 56 165 B4l | 36 | &8 X2 1052 187 126 24 270
N-8 1087 63 66 "gﬁ— 10 951 168 325 49 264
N-9 1006 40 60 ' 3 i 911 in2 18 80 243
N-11 984 54 59 190 T | 3 | B8 912 353 10 84 251
N-12 1020 49 53 151° 41 111 970 363 308 58 219
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Cho and the Sop Prab-Ko Kha basalts.

Basaltic Terrain BasalticFlow | Ba | Ce I Bb| S | V] Y| Za] Ze
Nam Cho Basalt 1057.00 123.80 | 953.10 | 426.70 | 122.10| 70.44 | 241.50
Sop Prap-Ko Kha | The fifth flow 843.45 8 | 78.00 |1344.91]|359.91 | 30.27 | 59.80 | 247.36
Basalt The fourth flow | 809.18 | 5541 11.83 | 74.27 |2067.55| 357.73 | 32.09 | 62.64 | 238.64

The third flow 72636 | 3273 3.29 | 8636 |1321.36] 350.45| 68.27 | 61.18 | 207.82

The second flow | 687.36 [*29.2; 31.00 | 81.45 | 991.82 | 357.00| 71.55 | 52.73 | 203.09

The first flow 757.91 3] 115. j 37.67 | 49.00 | 904.45 | 354.82| 21.45 | 65.64 |207.27

ﬂ‘lJﬂ’J“fl&lﬂ‘ﬁWﬂ']ﬂ‘ﬁ

wwmnm UAIAINYIAY

a0l



107

Cr: Cr values of the Sop Prab - Ko Kha and the Nam Cho basalts range

from 108 to 125 ppm and averaging 116.24 ppm.

Nb: The Nam Cho and the Sop Prab - Ko Kha basalts contain Nb contents

ranging from 38 to 54 ppm with average 44.57 ppm.

W V//
Ni: Ni contents &[ﬁn\ Sop Prab - Ko Kha basalts are

ranging from 88 to 115

Pb: Pb values o
from 21 to 38 ppm

ab - Ko Kha a alts are composed of Sr

contents ranging from % t02067 ppm and averagmg 1963 87 ppm.

ﬂ‘HEJ’MEH’l‘ﬁWEJ’]ﬂ’E

V: The amChoandtheSgpPrab KoKhabasaitscontavaahmrangmg

. 3@%’?@*&??@@&5%1?1?% NYIRE

Y: The Nam Cho and the Sop Prab - Ko Kha basalts contain Y contents

ranging from 21 to 122 ppm and averaging 57.62 ppm.

Zn: Zn values of the Nam Cho and the Sop Prab - Ko Kha basalts range
from 52 to 70 ppm and average about 62.07 ppm.
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Zr: Range of Zr for the Sop Prab - Ko Kha basalt is from 203 to 247 ppm.
These values are lower than those of the Nam Cho basalt.

Fig. 5.9 depicts the variation of Nb versus Zr (in ppm) for the Sop Prab - Ko
Kha and the Nam Cho basalts. Both basalts display a remarkably constant Zr/Nb ratio
of 5.03, suggesting that both erupti%resf w represent the products of fractional
crystallization. Fig. 5.10 shows the variation 6f ¥/Nb yersus Zr/Nb for these two basalts.

S 9 —=
A Sop Prab - Ko Kha basalt.-plot on an apparent.mixing trend between an enriched

component and a deple,wd‘(

provides a strong evid;

'« source component, but close to enriched side. This
k of asthenosphere or MORB - source mantle in

iaf--aa;actively extending rift segments. It is likely

that the very high ratio of s of the N m Cho basalt represent an original source
<i S [ ek i

characteristic, not produced predominantly p?f; crustal contamination (see Dungan et al.,

1986, Wilson, 1989). However, detailed St-Nd-Pb isotopic data are clearly required to

confirm the involvement of contatination WMS in the petrogenesis.
T
Lj: 7 i 777 ’ - —'-i

Rare Earth Element D‘E;pa

The analysesiof raretearth elements ©f the selected 30 Samples from the Nam
Cho and the Sop Prab - Ko Kha basalts are present in Table 5.6. These analyses
comprise'La, Ce, Nd, Sm, Eug Tb, Dy, and'Lu. The rare-earth rélements (REE) are
regarded as amongst the least soluble trace elements and are relatively immobile during
low-grade metamorphism, weathering, and hydrothermal alteration (Rollinson, 1993). The
REE analyses of each basaltic flow from both areas are normalized by the standardized
chondrite (Sun, 1982). These chondrite normalized REE patterns are presented in Figs.
5.11 to 5.16. Almost all REE patterns of each basaltic flow layer from both areas roughly



Table 5.6 Rare earth element analyses (in

Sample La Ce
5-2 33.67 6638
54 38.56 6480
5-8 42 86 T9.82
5-11 37.29 T2.65
8-13 43.13 20,12
81-1 31.80 64,68
851-7 30.72 6030
521-4-2 33.84 TO.86
B21-6 26.87 5117
S521-8 29.35 60,68
521-10 27.82 57.80
S1-10 31.22 5334
524-1 41.11 83.56
524-2 37.15 64.00
S24-4 3478 74.52
524-6 2731 5477
524-7 2088 56.93
529-3 33.75 66.57
529-10 3045 60.60
529-11 28.42 44.03
514-7 31.28 59.48
512-6 2920 5680
520-2 J8.64 7120
528-1 39.35 60.08
528-3 2924 54.50
N-1 43.09 83.53
N-5 5345 108,
N-7 53.72 106.
N-9 47.61 T7.42 q
N-12 49.63 82.37

Cho and the Sop Prab-Ko Kha basalts.
Th Dy Yb Lu
0.51 3.78 1.93 0.22
0.35 4.13 2.90 0.28
0.63 4.17 2.12 0.25
0.48 3.91 238 0.25
0.66 4.05 2.02 0.28
0.82 in 2.14 0.33
0.48 3.75 2.24 0.25
0.83 4.98 251 0.34
0.54 4.36 2.14 0.24
0.62 449 270 0.25
0.71 3.55 259 0.29
0.43 4,63 231 0.18
0.63 4.07 219 0.27
0.67 4.52 2.16 0.25
0.56 4.25 2.12 0.34
0.56 4.68 2.26 020
0.63 4.59 267 0.34
0.42 4.37 211 0.24
0.49 3.81 2.57 0.27
0.58 4.01 245 0.21
0.62 380 271 0.26
0.63 4.40 1.86 0.25
4.56 2,13 0.27
ﬂ § 4.36 289 0.27
} 3.94 254 0.27
0.68 , , 4.46 2.66 0.25
514 289 0.28
EJ % E' 427 2.9 0.20
0.5 3.98 2.60 0.31
4.36 2.17 0.21

601
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125 |
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be alts from the study area.

trend line between an enriched MORB source componentand a depleted
MORB source component (Wilson, 1989).
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show similar trend (Figs. 5.11 to 5.16). They show steep slope with strong light rare
earth enrichment that may indicate low degree of partial melting of the source rock
(Rollinson, 1993). Heavy-REE abundances are only 5 times condritic for these two basaltic
rocks, suggesting the presence of residual gamet in the sources.
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