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Fig. 1. Generalized geologic map in the study area. A; Cheongyongsa basaltic rock, B; Hakbong basaltic rocks, C; Osibbong

basalt, D; Saecheondong basaltic rocks, E; Haman basaltic rocks, F; Hama basaltic rocks, G; Chaeyaksan basaltic rocks, 1;
Cretaceous, felsic volcanics and granites, 2; Jusasan andesitic rocks, 3; Basaltic rocks, 4; Cretaceous sediments.
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Table 1. Stratigraphic relationship of the Creataceous basaltic volcanism in Gyeongsang Basin.

Stratigraphic units Basaltic volcanisms

Geoncheonri Formati .
concheonn Tormanon — Chaeyaksan basaltic rocks(CYB)

Songnaidong Formation

B | F ti
anyawo’ zormation = Hama basaltic rocks(HMB)

< == Haman basaltic rocks(HAB)
< == Saechondong basaltic rocks(SCB)

Haman Formation

- < == Hakbong basaltic rocks(HBB),
Silla Conglomerate

Osibbong basalt(OSB)
< == Cheongyongsa basaltic rock(CSB)

Chilgok Formation

Jinju Formation < == ? Chilgog basaltic rocks(CGB)
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Table 2. Chemical analyses of the basaltic volcanics in the study area.

Sechondong basaltic rocks(SCB)

Spl.no. H0105 HO0107 Hol09 Hol22 HO0124 HO0126 HO0130 HO0131 HO0134 HO141
Si0, 51.71 48.30 43.98 45.11 48.60 45.11 52.48 49.13 54.94 45.28
TiO, 1.16 1.17 1.44 1.10 1.05 1.16 0.84 1.11 0.78 1.93
Al,04 16.33 17.34 15.77 15.15 14.99 15.55 13.95 14.97 13.45 16.40
Fe,04 5.90 4.50 2.93 3.87 3.26 5.56 1.96 341 2.90 3.44
MnO 0.18 0.17 0.17 0.16 0.16 0.20 0.08 0.16 0.09 0.09
MgO 4.22 8.31 7.50 8.15 7.63 4.78 7.55 8.63 7.67 5.07
FeO 4.68 4.58 597 5.61 6.03 4.91 4.74 6.03 4.39 5.92
Ca0 3.63 4.08 9.75 10.18 10.62 8.41 5.34 10.11 4.59 8.11
Na,0 7.25 4.66 3.73 2.57 2.47 4.27 2.74 2.48 2.93 3.36
K50 0.31 1.48 0.86 1.00 0.95 212 1.69 1.10 1.59 0.38
P,05 0.16 0.33 0.44 0.24 0.23 0.19 0.21 0.26 0.14 0.41
CO, 1.91 0.33 4.26 - 0.25 5.01 3.06 - 1.48 4.35
H,0 2.20 4.33 2.63 2.66 3.27 2.37 4.80 2.02 4.44 4.79
Total 99.65 99.55 99.42 99.34 99.50 99.62 99.43 99.42 99.38 99.52
Trace elements (ppm)
Ba 227 653 235 232 225 410 254 219 400 360
Cl - 46 - - - - - - - -
Cr 438 130 59 262 266 254 272 266 288 18
Cu 72 46 52 80 130 45 52 91 72 40
Nb 2.6 4.2 6.8 8.7 104 6.2 6.8 10.4 6.4 5.5
Ni 74 148 78 134 133 116 112 151 131 59
Rb 9.5 43.2 20.5 30.3 28.0 70.6 68.0 43.6 51.2 13.8
S 56 24 590 9 54 124 78 - 36 311
Sc 51 33 40 48 46 45 33 41 33 43
Sr 351.7 730.1 431.3 380.0 392.4 785.8 160.0 4112 360.4 464.1
Th 0.4 2.8 - - - - 5.5 - 5.3 -
U - 0.4 - - - 1.1 - 0.9 -
\ 292 206 239 247 242 287 171 236 172 272
Y 25.5 35.3 40.8 323 29.3 38.8 26.8 32.8 30.5 50.9
Zn 92.1 77.0 78.3 74.2 80.3 88.2 735 75.4 89.4 80.8
Zr 84.2 144.4 171.1 99.6 98.1 111.0 116.7 1054 117.5 198.4
Nat'l(E) 215.54 215.46 215.47 213.45 213.43 21341 212.33 212.25 209.26 212.05
Grid.(N) 34758 347.53 347.45 349.46 349.35 349.14 346.98 347.16 349.32 348.56
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Table 2. Continued:

SCB Haman basaltic rocks(HAB)

Spl.no. HO151 h-1-2 h-1-3 h-1-5 h-4-2 h-4-4 h-6-1 h-007 h-009
Si0, 42.36 49.20 46.53 45.27 53.37 43.11 48.30 48.41 50.20
TiO, 1.98 1.44 1.44 1.53 1.09 1.35 1.48 1.35 1.30
AlyO4 16.68 19.95 17.62 17.62 18.90 19.77 17.64 16.77 17.44
Fe,04 3.30 4.29 3.22 5.37 3.95 4.20 3.82 4.30 5.29
MnO 0.12 0.16 0.18 0.20 0.15 1.09 0.19 0.20 0.23
MgO 7.16 5.72 5.17 5.38 2.93 4.66 4.85 3.92 3.59
FeO 8.29 5.41 6.08 5.53 3.78 6.03 7.16 5.81 4.64
Ca0 7.32 2.01 4.84 4.85 2.13 4.46 5.13 5.36 4.30
Na,0 3.21 6.43 4.53 6.20 5.64 3.51 4,29 6.48 6.95
K;0 0.86 1.33 3.95 1.16 4.09 4,76 3.85 1.96 1.82
Py0g 0.33 0.49 0.47 051 0.55 0.61 0.49 0.61 0.53
CO, 2.35 0.35 2.42 2.68 0.62 2.20 - 2.33 1.74
H,0 5.33 2.76 2.93 3.11 2.50 3.72 2.13 1.98 1.43
Total 99.40 99.45 99.39 99.40 99.69 99.48 99.32 99.46 99.45
Trace elements (ppm)

Ba 227 360 1171 449 842 872 542 362 287
Cl - - - - - - - - -
Cr - - - - - - - - -
Cu 47 287 45 85 28 37 37 43 57
Nb 6.6 4.2 7.6 5.4 10.0 7.8 13.1 8.2 8.2
Ni 64 18 20 25 17 20 39 22 20
Rb 214 43.8 1116 45.4 1152 198.7 162.4 90.8 66.7
S 563 53 5 99 60 19 22 28 39
Sc 49 37 38 41 24 39 43 25 32
Sr 358.6 351.3 586.1 457.8 582.6 592.1 634.4 603.4 622.0
Th - 3.9 0.9 13 5.0 - - 0.8 23
U - 0.8 - 0.3 1.0 - - - 0.5
\% 313 309 385 337 236 332 363 277 231
Y 51.0 15.7 30.0 28.6 39.7 32.5 29.3 35.8 37.6
Zn 82.9 125.9 149.7 123.8 94.5 155.6 184.4 120.7 114.3
Zr 173.1 84.3 1124 108.6 169.5 120.5 147.4 135.5 147.0
Nat'l(E) 215.43 157.75 157.72 157.76 157.42 157.43 158.16 158.53 156.95
Grid.(N)  347.41 203.80 203.74 203.81 203.84 203.85 204.78 205.77 202.60
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Table 2. Continued.

Haman basaltic rocks(HAB)

Cheongyongsa basalts(CSB)-

Spl.no. h-012 h-017 h-018 h-019 k-004 k-005 k-007 k-012 k-014 k-016
Si0, 52.59 52.34 50.18 51.56 52.73 50.71 52.86 50.93 42.88 51.17
TiO, 1.27 1.58 1.14 1.22 1.74 1.76 1.71 1.70 1.58 1.68
Al 04 15.18 15.44 16.97 17.62 17.05 17.88 16.51 17.74 15.09 17.34
Fe,04 3.84 6.19 4.06 4.41 4.94 5.15 5.15 5.55 5.36 5.28
MnO 0.13 0.23 0.45 0.19 0.10 0.13 0.13 0.12 0.15 0.11
MgO 2.37 3.14 2.57 2.76 2.73 2.32 247 2.95 3.12 2.98
FeO 4.33 4.76 6.03 442 2.75 2.96 3.11 2.98 3.15 2.75
Ca0 6.53 5.36 4.34 8.02 5.40 6.03 7.69 6.73 11.06 5.91
Na,O 7.64 5.66 6.02 6.04 2.70 3.55 297 3.02 4.94 2.69
K50 0.85 2.57 2.27 0.87 4.78 3.72 2.72 3.85 1.35 4.13
P05 041 0.53 0.42 0.44 1.33 0.78 1.28 1.31 1.22 1.30
CO, 3.21 0.62 2.88 - 0.12 0.78 0.64 0.73 6.59 0.81
H,0 1.31 1.24 2.09 2.03 3.38 3.39 2.27 2.23 3.30 3.61
Total 99.65 99.65 99.42 99.57 99.74 9.15 99.50 99.83 99.79 99.67
Trace elements (ppm)
Ba 244 623 529 304 919 1120 795 1449 614 1315
Cl - 3 27 21 65 - 10 50 46 56
Cr - - - - - - - - - -
Cu 54 52 43 58 161 61 46 122 127 125
Nb 7.5 10.3 11.3 11.6 41.3 40.5 40.6 39.1 333 39.0
Ni 24.5 37.3 25.8 33.7 356 34.7 33.9 33.9 38.9 34.7
Rb 33.2 733 70.0 28.4 160.2 111.8 78.1 104.2 47.3 107.7
S 83 22 57 36 23 111 164 46 74 36
Sc 33 40 38 37 37 35 37 35 32 33
Sr 597.1 3719 812.8 1257.8 526.4 727.3 684.9 655.7 570.6 795.3
Th 3.7 - 0.8 11 4.3 4.3 2.8 3.6 2.2 33
U 0.9 - - 0.4 0.8 0.6 - 0.7 - 0.8
A% 229 361 268 268 254 303 264 292 186 283
Y 31.3 30.8 28.1 28.7 53.2 61.3 63.0 51.9 67.5 53.8
Zn 79.3 1374 90.3 92.1 114.5 120.8 1194 114.2 99.1 116.2
Zr 132.0 125.2 172.7 1574 685.4 662.1 659.9 627.8 612.5 633.2
Nat'l(E) 156.51 153.30 153.35 153.51 140.85 140.50 140.48 140.93 139.90 140.45
Grid.(N) 202.24 199.73 199.90 200.13 239.34 240.90 240.69 243.80 237.08 236.56
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Table 2. Continued.
Cheongyongsa basalts(CSB) I Osibbong basalts(OSB)

Spl.no. k-020 k-021 k-023 k24-1 k24-2 yy-05 yy-13 yy-49 yy-54
Si0, 51.56 52.20 51.27 48.18 50.62 48.13 54.56 16.40 48.36
TiOy 1.82 1.51 1.74 1.73 1.74 1.26 1.00 0.99 1.22
AlyOq 16.53 16.60 17.58 17.77 17.17 15.03 16.48 14.77 15.16
Fe,04 5.65 5.43 5.16 5.66 5.60 4.72 2.55 3.23 7.28
MnO 1.12 0.12 0.15 0.14 0.11 0.15 0.11 0.13 17
MgO 3.15 2.23 3.04 4.03 3.24 9.20 3.94 6.39 7.45
FeO 3.26 3.07 3.18 3.13 3.02 6.29 4,74 6.16 4.89
Ca0 7.16 7.56 7.02 5.76 5.31 5.21 3.45 9.10 8.59
Na,0 291 4.06 2.69 4.75 431 4.48 6.93 2.70 2.86
K50 2.86 2.98 3.57 2.28 2.72 0.49 0.36 0.24 0.39
P,04 1.39 1.13 1.32 1.32 1.30 0.19 0.30 0.18 0.18
CO, 0.32 0.14 0.43 244 0.74 0.49 1.65 2.13 0.57
Hy,O0 2.95 2.67 241 2.61 3.88 3.68 3.41 4.01 2.72
Total 99.67 99.70 99.56 99.79 99.76 99.32 99.48 99.40 99.84

Trace elements (ppm)
Ba 779 980 745 1017 992 191 188 162 217
Cl 54 8 43 - 26 - - - -
Cr - - - - - 254 7 300 137
Cu 112 45 333 37 49 59 35 72 83
Nb 43 32 41 36 39 4.8 4.7 8.9 8.4
Ni 38 40 37 31 35 151 34 186 191
Rb 98.9 110.2 1124 65.8 76.4 12.6 8.6 7.5 17.4
S 13 64 26 97 32 29 19 57 38
Sc 37 31 34 31 32 36 32 40 43
Sr 586.9 584.6 671.7 730.9 811.5 231.1 535.5 301.3 312.3
Th 3.0 3.2 3.3 3.6 3.9 0.4 5.7 - -
U 0.6 0.7 0.7 0.8 0.8 - 1.6 - -
v 258 241 247 251 266 208 182 191 219
Y 67.1 53.3 49.2 63.1 62.2 35.8 22.0 25.2 31.0
Zn 100.1 106.8 115.1 142.6 126.0 90.9 74.4 83.0 102.9
Zr 708.8 527.5 670.0 636.8 650.8 102.2 158.4 108.5 94.3

Nat'l(E) 140.30 140.34 140.42 140.50 140.49 218.70 219.25 220.29 220.04

Grid.(N) 237.43 237.28 238.20 235.92 235.92 354.81 354.50 346.84 346.84
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Table 2. Continued.
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Osibbong basalts (OSB)
yy-58 yy-66 yy-67 yy-76 yy-80 yy-83 yy-88 yy-97
Si0, 48.50 46.30 46.37 50.27 4491 50.12 44.98 47.38
TiO, 1.17 1.07 1.14 1.19 1.41 1.69 1.13 1.11
Al,Oq 15.34 14.51 14.93 17.07 14.63 14.81 15.29 16.22
Fe,03 7.86 6.96 5.61 1.59 6.61 6.18 4,74 5.25
MnO 0.15 0.16 0.15 0.16 0.16 0.12 0.15 0.16
MgO 8.29 6.42 9.25 6.60 8.25 5.73 9.24 6.89
FeO 4.36 4.81 5.26 6.29 3.76 3.50 6.12 5.26
Ca0 4.56 9.95 6.90 3.61 7.27 7.32 6.49 9.20
Na,O 2.90 2.48 2.29 5.63 3.13 2.81 2.98 3.04
K,0 0.35 0.34 0.19 0.46 112 1.63 0.80 0.54
Py0y 0.18 0.16 0.19 0.40 0.38 0.45 0.18 0.15
CO, 0.49 4.13 1.66 1.68 3.97 1.82 0.14 0.74
H,0 5.36 2.23 5.58 4.36 4.16 3.57 6.91 3.71
Total 99.50 99.51 99.52 99.31 99.74 99.74 99.15 99.63
Trace elements (ppm)
Ba 171 204 191 178 390 490 306 190
Cl - - - - - - - -
Cr 338 145 220 96 198 207 139 137
Cu 60 65 49 37 41 59 37 67
Nb 5.2 7.3 4.6 5.7 11.8 16.5 5.8 59
Ni 211 193 178 56 171 133 133 79
Rb 12.5 134 8.9 11.4 29.3 33.0 22.2 18.8
S 74 88 22 27 6 - 21 60
Sc 42 42 47 35 37 44 39 41
Sr 392.8 355.2 259.8 472.1 501.6 390.1 405.9 435.5
Th 14 - - 48 0.3 - - -
U 0.4 - - 0.9 - - - -
\Y% 219 205 226 199 216 262 200 196
Y 26.5 24.7 27.9 32.5 32.8 35.8 34.5 278
Zn 105.6 100.7 95.5 78.9 101.2 94.7 101.6 92.3
Zr 914 83.0 82.1 189.7 139.7 161.1 99.2 88.6
Nat'l(E) 219.84 219.95 219.80 219.79 219.51 219.24 217.28 217.23
Grid.(N)  347.05 347.29 347.34 347.95 348.20 347.79 348.34 348.45
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Fig. 2. Total alkalies versus SiO, discrimination diagram

for the basaltic rocks(after Le Bas et al., 1986). Symbols are

cross; CGB, triangle; CSB, quadrangle; HBB, plus; OSB,

up-side down triangle; SCB, solid diamond; HAB, circle;

HMB, and open diamond; CYB.
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Fig. 5. Relationship between Nb and Zr of the basaltic
rocks(after Floyd, 1984). Symbols are same as in Fig. 2.
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Table 3. ¥SRA%Sr of the Cheongyongsa basaltic rocks in
the study area.
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Diversity of the Cretaceous basaltic volcanics in Gyeongsang Basin, Korea
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Abstract : The Cretaceous basaltic rocks in Gyeongsang Basin are temporally and spatially dispersed
widely in thick sedimentary piles: Chilgog basaltic rock (CGB) and Cheongyongsa basaltic rock (CSB)
in the Shindong Group, and Hakbong basaltic rocks (HBB), Osibbong basalt (OSB), Secheondong
basaltic rocks (SCB), Haman basaltic rocks (HAB), Hama basaltic rocks (HMB), and Chaeyaksan
basaltic rocks (CYB) in the Hayang Group, upwardly in their stratigraphy. Chilgog basaltic rock is
merely identified as pebbles in the Shilla Conglomerate and its provenance has not been found, and
it is characteristics that the volcanics except Osibbong basalt and Chaeyaksan basaltic rocks are very
small in both of their thickness and extension. Petrochemical diversity of the basaltic rocks are
revealed; OSB and SCB distributed in the Yeongyang Minor Basin preserve the calc-alkaline natures
in major and immobile minor element geochemistry, but CGB, HBB, HAB, and CYB reflect that they
might be originated from calc-alkaline basaltic magma of volcanic arc in continental margin area by
trace elements and altered to alkaline suites in the viewpoint of their major element geochemistry.
Major and trace element geochemistry of CSB and HMB suggests that they may be derived from
within -plate alkaline magma contaminated by the upper continental crust, especially in the case of
the former.

Key words : Gyeongsang Basin, Cretaceous, basaltic rocks, volcanic activity
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