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Abstract

We report trace element compositions for 10 tholeiitic lavas collected from deep submarine
portions of North Kona region, the west flank of Hualalai volcano. The samples were collected
during 2002 JAMSTEC Hawaii cruises from the submarine section at Hualalai volcano's northwest
rift zone (Dive S690), and an elongate ridge below the central section of the bench (Dive S692).
The trace element and isotope compositions of the submarine North Kona tholeiites that erupted
during Hualalai shield stage are similar to those of Mauna Loa tholeiites. The samples collected
from lower sections of the northwest rift zone of Hualalai (S690-#3A, #3D, #4B; These samples may
be related to early shield-stage volcanism.) and from the isolated deep elongate ridge (S692-#13,
#14) have lower Zr/Nb than the other submarine North Kona lavas. These results imply that

the magma sources that involved in Hualalai volcanism may have changed during shield-stage.
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Fig. 1 Shaded slope map of the North Kona region,
showing location of the Kaiko dives in 2001 (K218
and K219) and Shinkai 6500 dives in 2002 (S690
and S692). The submarine extension of the NW rift
zone is approximate, and provided by Hummer et al.
(2006). Subaerial and submarine surficial contacts
between separate volcanoes are shown by dotted
lines and taken from Wolfe and Morris (1996) and
Moore and Clague (1992), respectively.
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Fig. 2 Major element compositions for S690, S692
tholeiites with Hawaiian tholeiites. The composi-
tional fields of Hawaiian tholeiites are drown on the
basis of GEOROC database
(http://georoc.mpchmainz.gwdg.de/georoc/).
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Table 1 Trace element data for the submarine tholeiites of Hualalai volcano.

Sample ID | 5, 5 5(19];;) ! 8A 8B 2 861%2# 14 15 | BHVO2 (lfe?.\\jguze)
Depth (m) 2929 2929 2782 2104 2104 4510 4510 4120 4120 4120

La (ppm) 126 126 112 75 7.6 76 54 74 82 83 152 15.2
Ce (ppm) 295 31 275 18 205 203 145 19 211 215  37.6 37.5
Pr (opm)  4.53 445 3.87 294 3.05 311 226 2.84 3.07 3.15 5.52 5.29
Nd (ppm) 19.9 19.6 185 13.7 141 161 11.7 139 15 158 247 24.5
Sm (ppm)  5.64 6.02 5.1 44 468 467 3.56 3.9 411 434 6.4 6.07
Eu (ppm) 1.69 172 152 118 1.3 155 118 1.25 131 1.37 1.98 2.07
Gd (pm)  5.92 568 507 4.21 458 458 3.41 3.97 421 434  6.15 6.24
Tb (ppm)  0.886 0.939 0.798 0.661 0742 0.72 0.58 0.63 0.67 0.71 0936  0.936
Dy (pm)  5.23 507 509 44 453 48 375 401 422 4.62 544 5.31
Ho (ppm) 1.03 0.98 093 0.84 084 095 0.68 077 0.8 085 1.05 0.97
Er (opm)  2.68 2.79 259 23 2.6 25 1.88 1.98 209 2.17 2.56 2.54
Tm (pm)  0.362 0.411 0.367 0.384 0.344 0.36 0.27 0.28 0.3 031  0.355 0.341
Yb (pm)  2.23 23 198 1.96 2.05 211 1.65 1.81 1.76 1.75 2.24 2
Lu (ppm)  0.372 0312 0.299 0.272 0284 03 025 024 027 03  0.291 0.274
Nb (ppm) 132 137 12,6 81 7.8 122 9.4 105 109 9.3 187 18
Zr (pm) 161 161 148 110 114 174 135 118 125 126 173 172

The analytical uncertainties (2 o ) for each element are based on replicate analyses of the standards (expressed as
percent): La (4.0), Ce (0.7), Pr (1.1), Nd (4.9), Sm (3.0), Eu (5.3), Gd (1.4), Tb (1.1), Dy (4.0), Ho (10), Er
(5.2), Tm (4.3), Yb (10), Lu (7.9), Nb (0.5), Zr (1.2). Reference values for BHVO-2 standard are from Raczec
et al. (2000) and Wilson (1997).
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Fig. 3 Chondrite normalized REE pattern for (a) the
average of Hawaiian tholeiites and (b) S690, S692
tholeiites (this study) and K219 tholeiites (Kani,
unpublished data). Chondrite normalizing values
are from McDonough and Sun (1995). The aver-
ages of REE abundances for Kilauea (n = 292),
Mauna Kea (n = 218), Loihi (n = 46), Koolau (n =
190), Mauna Loa (n = 195) are calculated on the
basis of the data from GEOROC database
(http://georoc.mpchmainz.gwdg.de/georoc/).
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Fig. 4 La/Yb vs Zr/Nb compositions for S690, S692
tholeiites (this study), K219 tholeiites (Kani, un-
published data), and Hawaiian tholeiites. The 2 o
error bars are shown in the figure. The composi-
tional fields of Loa trend volcanoes, Kea trend vol-
canoes and Mauna Loa tholeiites are drown on the
basis of GEOROC database.
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Fig. 5. (a) *Pb/*Pb vs Zr/Nb compositions and (b)
“Sr/*Sr vs Zr/Nb compositions for S690, S692
tholeiites (this study), K219 (Kani unpublished
data), and Hawaiian tholeiites. The 2 ¢ error bars are
smaller than the size of the symbols. The com-
positional fields of Loa trend volcanoes, Kea trend
volcanoes and Mauna Loa tholeiites are drown on
the basis of GEOROC database. Note the restricted
range in Zr/Nb shown by Mauna Loa will expand to
as more isotopic data becomes available for samples
that also have been analyzed for trace elements.
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