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Abstract: The Puu Oo eruption in Hawaii since 1983 is one of the largest eruptions on Hawaii's volcanic
history with prominent compositional variation (5.6~10.1 wt.% in MgO content). Although intense researches
of Hawaiian eruption have been conducted for recent years, there is no up-to-date study on Puu Oo lavas
that is erupting hot lavas today. in oder to obtain basic information on the geological characteristics of the
eruption including any noticeable change in its petrological trend and magma dynamics, we applied several
geological approaches such as field survey, systematic sampling, petrography, mineralogy, and
geochemistry. Clinopyroxene and Plagioclase phenocrysts are rarely observed on the thin section, however
Olivine crysts are much more obvious in the study area. It indicates that Puu Oo is early stage of magma
differentiation. Variation diagram of whole rock composition shows that the elements such as TiO,, Al,O,,
S10, and Na,O decrease with increasing MgO. In the trace element Sr, Y, Zr and V versus K,0O, P18, P19
samples are plotted in primitive area. Variations of the Ni contents during 2003~2006 may suggest a
sudden change in magma composition probably caused by new magma injection.
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Fig. 1. Geological map of the Puu Oo eruption on the east rift of Kilauea Volcano, Hawaii (1983~2006). The inset shows
the location of the eruption site on the island. Dots indicate location of sampling. Modified from Hawaiian Volcano

Observatory (2006).
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Fig. 2. Outcrop photographs in study area. A; tumulus (1986~1992), B; lava entry, C; steam plume in Apuki
(2003~2006), D; ropy structure of pahoehoe lava (1992~2003), E; aa lava on pahoehoe lava (1983~1986), F; pahoehoe

lava surface (1992~2003).
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Fig. 3. Photomicrographs (A, C, D, E) and BSE images (B, F). Phenocrysts observed under microscope includes pla-
gioclase (Pl), clinopyroxene (Cpx) and olivine (Ol). The matrix is composed mainly of vitric or fine grained crystals of
cpx and plagioclase. A; skeletal olivine suggesting unstable environment during its growth (crossed nicols), B; Cr-spinel
in the olivine, C; cpx crystal with shallow tail suggesting rapid growth followed by large undercooling. near euhedral
plagioclase-augite microphenocryst intergrowth (opened nicols), D; cpx phenocryst-plagioclase ophitic texture (crossed
nicols), E; plagioclase with zoning and sieve texture (crossed nicols), F; plagioclase microphenocryst intergrown with
resorbed olivine. Abbreviation: Ol; olivine, Cpx;clinopyroxene, Pl; plagioclase, Cr-sp; chrome spinel.
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Table 1. Modes for Puu Oo volcanic rocks from Phenocrysts (Ph); >0.5 mm in diameter, microphenocrysts (Mph);

0.1-0.5 mm in diameter.

S ar;tple EI':.:IDtiOI'l Mg Olivine Clinopyroxene Plagioclase Groundimass
ime ph mph ph mph ph mph
P-18 1983-1986 59.4 0.1 0.5 0 0 0 99.4
P-19 1983-1986 63.8 0 0 04 0.2 1.5 97.9
P-15 1986-1992 65.0 1.5 4.1 0.1 0 0 0.3 94.0
P-16 1986-1992 67.1 0.1 2.3 0 0.1 0 0.2 97.3
P-17 1986-1992 59.5 0.2 4.5 0 0.1 0 0.5 94.7
P-20 1986-1992 57.0 1.5 23 0 0.2 0 0.1 95.9
P-21 1986-1992 56.5 0 0 0 0.2 0 0.3 99.5
P-01 1992-2003 57.7 24 1.5 0 0.3 0 0.1 95.7
P-03 1992-2003 58.1 0.2 0.7 0.2 0.5 0 0.1 08.3
P-04 1992-2003 59.4 1.5 1.3 0 0.4 0 0.1 96.7
P-06 1992-2003 60.9 0.1 0.3 0.2 1.8 0 0.5 97.1
P-08 1992-2003 58.8 0.3 1.2 0 0.1 0 0 98.4
P-10 1992-2003 59.6 0.2 1.5 0 0.2 0 0.4 97.7
P-11 1992-2003 61.1 0.3 0.6 0 0.2 0 0.2 98.7
P-12 1992-2003 60.4 1.5 2.4 0.1 0.2 0 0.1 95.7
P-13 1992-2003 62.1 1.7 3.1 0.1 0.1 0 0.2 94.8
P-14 1992-2003 58.9 1.8 2.5 0.3 0.2 0 0.1 95.1
P-02 2003-2006 58.1 2.5 1.2 0.3 0 0 0.3 95.7
P-05 2003-2006 59.7 0.1 0.7 0.1 0.2 0 0 98.9
P-07 2003-2006 63.4 0 0 0 0.1 0 0.5 99.4
P-09 2003-2006 60.0 0 0.2 0 0.1 0 0.3 99.4

Mg#: [MgO/(MgO+Fe0)]*100 for whole rock.
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Fig. 4. Variation diagram of major oxides with MgQ for Puu Oo lavas. Symbols: solid circles; 1983 lavas, solid trian-
gles; 1983~1992 lavas, solid diamonds; 1992~2003 lavas, solid boxes; 2003~2006 lavas. Fe,O,*: total iron as Fe,O,. sig-
nificant difference between 1983 lavas and others are observed.

¥E2 7RIt (Fig. 3B).
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Table 2. Major element analyses of whole-rocks from the Puu Oo eruption{wt%).

Sample# Eruptiontime SiO, ALO; TiO, FeO Fe,O; MnO MgO Ca0O Na,0O K,O0 P,0O; Total
P-18 1983 5031 14.65 3.11 833 338 0.17 6.08 1028 255 062 032 99.80
P-19 1983 5047 1473 3.08 801 380 017 595 1025 266 062 032 100.06
P-15 1986-1992 4866 1380 245 840 326 017 829 1090 223 043 024 98.82
P-16 1986-1992 4988 1432 249 928 206 0.17 761 1125 220 043 024 9994
P-17 1986-1992 49.18 1428 257 875 270 017 723 1098 232 044 024 98.86
P-20 1986-1992 4791 1347 239 740 426 016 847 1070 211 042 024 9753
P-21 1986-1992 4842 1343 239 836 317 017 870 1058 215 042 022 98.01
P-01 1992-2003 5124 14.02 250 814 383 017 655 1088 221 042 024 100.19
P-03 1992-2003 49.34 1344 242 806 350 017 739 1072 230 040 022 9796
P-04 1992-2003 4858 14.02 240 892 251 0.17 7.62 1064 233 039 023 9781
P-06 1992-2003 4990 13.73 243 846 303 017 744 1101 218 041 023 9899
P-08 1992-2003 4990 1425 242 901 246 017 745 10.88 232 041 022 9949
P-10 1992-2003 4995 1429 243 875 273 017 736 1097 224 040 023 9951
P-11 1992-2003 4944 1442 246 891 255 0.17 714 1087 257 041 024 99.17
P-12 1992-2003 49.15 1398 236 824 340 0.17 800 1069 204 040 023 9865
P-13 1992-2003 4940 1447 242 828 328 017 723 1094 240 041 023 9922
P-14 1992-2003 49.57 1433 244 896 248 017 746 1086 212 042 023 99.04
P-02 2003-2006 49.67 1332 246 879 263 017 722 1082 227 040 024 9799
P-05 2003-2006 49.54 1394 252 882 259 016 685 1089 225 042 023 93.2]
P-07 2003-2006 - .49.87. 1428 250 872 276 017 679 1093 226 042 024 9892
P-09 2003-2006 49.82 14.69 251 870 275 017 666 1090 223 042 023 99.07

FeO and Fe,O, are measured by wet chemistry. -

J. Petrol. Soc. Korea
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Fig. 5. Harker Variation diagram of trace elements with MgO in the study area. Symbols as in Fig. 4. Trace elements
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Table 5. Representative microprobe analyses of olivine cores in the Puu Qo lava(wt%).

Sample P18(1983) P15(1986~1992) P17(1986~1992) P1(1992~2003)
Type mph mph mph ph ph ph ph ph ph
Si0, 40.06 40.08 39.94 40.54 40.11 40.53 41.10 3941 39.14
FeO 18.93 19.06 20.86 1591 14.84 17.95 14.21 18.69 20.50
MgO 39.75 39.87 38.71 42.76 44.78 40.60 44.10 41.82 40.03
CaO 0.26 0.28 0.27 0.29 0.27 0.28 0.25 0.28 0.31
FeO 18.93 19.06 20.86 1591 14.84 17.95 14.21 18.69 20.50
NiO 0.26 0.10 0.13 0.23 0.20 0.18 0.29 0.22 0.17
Total 99.53 99.65 100.23 99.90 100.37 100.00 100.12 1100.66 100.38
Fo % 78.92 78.85 76.78 82.70 84.30 80.13 84.69 79.96 77.87

Sample P12(1992~2003) P13(1992~2003) P2(2003~2006) P5(2003~2006)
Type ph ph ph ph ph ph mph ph ph
Si0O, 41.36 40.93 40.83 40.92 39.97 39.63 40.14 41.58 39.75
FeO 17.96 17.82 17.87 15.32 17.18 19.88 18.19 16.27 20.13
MgO 41.04 41.42 40.93 43.19 41.39 39.15 41.22 42.03 39.18
CaO 0.27 0.27 0.27 0.25 0.28 0.30 0.26 0.27 0.31
MnO 0.23 0.19 0.26 0.22 0.25 0.23 0.23 0.22 0.28
NiO 0.09 0.14 0.12 0.17 0.18 0.13 0.18 0.18 0.12
Total 100.94 100.76 100.27 100.05 99.26 99.32 100.21 100.45 99.77
Fo % 80.29 80.56 80.33 83.41 81.11 77.83 80.15 82.16 77.62

Total Fe as FeO. Abbreviation: ph; phenocryst, mph; microphenocryst. Fo% : Mg/(Mg+Fe)*100.
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