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174
Geolithic and Archeologic Reference Collection

Province : Marquesas Sample # M94-62 Site : Hane Sand Dune
Island: Ua Huka SiteType : site

Site Description:
Habitation site.

Sample Description:

Unfinished adze from VI
Sample# MUH-1 MS4-62 (Bishop Museum)

GEOCHEMISTRY:
Lab: UH Method : XRF
Si02 : 47.02 Sc: 24 i 37
TiO2 : 3.84 N 298 &r; 304
Al203 : 1527 Cr: 87 Nb : 28
Fe203*: 13.73 Ni : 103 Ba:
MnO : i "
Mng 6 5? S ok
gv- 7 : Ce:
ca0: 930 Sl
Rb - 17 Pb: 3
Na20 : 3.30 ) ;
K20 - o7 Sr. 588 Th:
P205 : 53
Lop*: 0.00 - Total Fe as Fe203
S 100.73 Loss on ignition at 300 degrees C

Thin Section Description :
Olivine basalt with <5% olivine phenocrysts up to 1.44 cm in a very fine-grained, possibly tuffaceous
matrix of olivine, magnetite, clinopyroxene, plagioclase, and rarer biotite. Average groundmass
grainsize is 0.05-0.1 mm.

Possible Source/Comments :
Eiao

Reference :
Sinoto [1966]
Sinoto, Y.H., A tentative prehistoric cultural sequence in the Northern Marquesas Islands, French
Polynesia, Journal of the Polynesian Society, 75(3):286-303, Auckland, 1966.

Sinoto [1979] .
Sinoto.[Y.H., The Marguesas. In the Prehistory of Polynesia, Ed. J.D. Jennings, pp110-134, Harvard
University Press, Cambridge, pp 110-134, 1979.

FIGURE 11.1. An example of a data sheet from the Geolithic and Archeologic Reference Collection.
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and about 5% for Na (sodium). Relative precision means
relative to the abundance in that sample. Hence, our
estimated absolute reproducibility for Si0, (silicon-oxide)
in samples with 50 wt % SiO, is better than about 0.5 wt %.

Trace elements (those elements present only in trace
amounts) were analysed on pressed powder pellets, using
procedures similar to those of Chappell (1991). Trace
element data are listed in ppm (parts-per-million). Where
no analytical data are listed, the elements were not analysed.
Values listed as 0 are present in abundances less than the
lower limit of detection of our analytical system.
Approximate absolute precisions and detection limits for
trace elements from the University of Hawaii laboratory
are given in Table 11.1.
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TABLE 11.1. University of Hawaii trace element precision and
detection limits.

Inter-laboratory comparisons

Several individual samples were analysed in more than
one laboratory, but by the same general method (XRF). This
allows us to further assess the reliability of data presented
in the database. For example, Table 11.2 compares data
collected in this project with that reported by Best et al.
(1992). A comparison between the University of Hawaii
lab and that at Washington State University is presented in
Table 11.3 (WSU data from Weisler 1990). In this case, 10
presumably identical sample powder splits from the
Mo*omomi quarry of West Moloka‘i were provided to both
labs by Weisler. Data for both major and trace elements are
listed as average values of the 10 measurements + 1s
(standard deviation) from the mean. Significant differences
in Zr (zirconium), Zn (zinc), Sr (strontium) and Nb

Sample # MA-Q1-2 0aQ11 0a-Q21
Lab H A H A H A
Si0, 5099 51.13 52.75 5254 53.17 52.89
TiO; 2.02 2.00 221 _ 216 2.15 2.13
Al,O3 1157 ' 17.4b 1371 13.71 13.99 13.66
Fe;03* 10.57 10.54 11.47 1125 11.59 1144
MnO 0.24 0.25 0.15 0.16 0.14 0.16
MgO 2.55 2.46 6.57 647 5.96 5.67
CaO 6.25 6.31 916 9.16 9.50 9.45
Ng;0 6.48 6.26 279 259 2.65 2.85
K0 237 225 073 074 0.35 0.40
P205 0.85 0.93 034 036 0.29 033
Lo 0.08 0.20 069 0.70 1.03 0.80
Sum 99.86 99.79 100.57 99.84 100.81 99.78

* Total Fe as Fe;03; ** Loss on ignition at 900°C.

TABLE 11.2. Laboratory comparison: Hawaii (H) verses Auckland (A).

(niobium) data from Tataga-matau samples analysed by
Washington State University (Weisler 1993b) and Auckland
University (Best et al. 1992) suggest that there may be
analytical biases between these laboratories (Chapter 10).

Quarry variability

Few quarries have been sampled sufficiently to
properly assess the local variability within them. For
example, in the absence of combined geological and
archaeological mapping of individual quarries, it is generally
unknown how many actual geological units were sampled
at each quarry. However, the database contains enough
analyses from a few quarries so that a preliminary
assessment can be made. For example, more than one
chemical type (i.e., multiple lava flows or dykes) are present
in the data for the Mauna Kea and Keahua quarries of
Hawaii, the Tautama quarry of Pitcairn, the Tataga-matau
quarry of Samoa and the Tahinu quarry of Tahiti, indicating
that various geological units were worked in each of these
places. However, in all cases except that for Tahinu, where
the data are presently too sparse, it is clear that one chemical
type is more common than the others and hence, probably
represents the primary material for that quarry.

Another type of quarry variability is the chemical
variability within individual geological units. Again, few
quarries have been sampled sufficiently to properly assess
this variability although a significant body of data exists
for the Mauna Kea and Mo*‘omomi adze quarries of Hawaii,
the Tataga-matau quarry of Samoa, the Down Rope and
Tautama quarries of Pitcairn and the Eiao quarry in the
Marquesas. An assessment of this type of quarry variability
is included in Weisler and Sinton (Chapter 10). The results
of this assessment indicate that, in most cases, the standard
deviations from the means for most elements are greater
than those arising from analytical uncertainty. These
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H(n=10) W (n = 10) H(h=10) W(n=10)
Si0; 4452+0.15  45.48+0.12 Sc 17408 19+ 2.6
TiO, 4.17 +0.02 4.10+0.01 v 312+43 302+7.7
AL,O;  1575+0.07 15.48 +0.04 Cr 14+17 5+17
Fe,03*  15.95+0.15 15.54 +0.20 Ni 86+ 1.7 68+ 1.9
MnO 0.18+0.01 0.18 +0.01 Cu 32+22 12+56
MgO 631+0.11 6.22 +0.08 Zn 149+ 13 133+19
Ca0 8.45+ 0.06 8.40 +0.03 Rb 13+04 14+09
Na,0 3.46+0.07 3.47 +0.07 Sr 781+7.6 786 + 6.6
K,0 0.91+0.02 0.91+0.02 Y 39+04 38+1
P20s 0.64 +0.01 0.61+0.01 Zr 298 + 4.3 273+29
Sum 100.34 100.39 Nb 25+0.4 27 +1.2

Ba 236+ 16 220 + 21

Data are presented as averages of the 10 analyses, + 1 sigma.

TABLE 11.3. Laboratory comparison Hawaii (H) verses Washington State University (W) for Mo‘omomi quarry samples.

deviations give a preliminary indication of the real
geological variability of the outcrops being quarried,
although interlaboratory biases also contribute to the
variability in some cases (see Chapter 10).

Samples in the database

The database currently contains chemical analyses of
280 individual samples. The sample distribution by province
and site type is shown in Table 11.4. Below we review the
sample coverage for the individual island provinces.
Average chemical data for specific quarries also are
presented and discussed. These averages include data from
both actual quarry samples and artefacts that are chemically
identical (within analytical uncertainty) to the quarry
samples. As discussed above, more than one chemical type
is present in the data for some quarries. However, in most
cases it is possible to identify one of the chemical types as
being more important, either because of field evidence

Quarry

Province Samples Source Site

(# Islands) (# Quarries) Samples  Samples Total
Hawai'i (8) 58(12) 13 16 87
Samoa (1) 35(4) 8 3 46
Cook Is. (2) 7 (4) 7 4 18
Pitcairn (1) 14 (2) 2 14 30
Henderson (1) 5 5
Easter (1) 16 (5) 1 5 22
Marquesas (5) 8 (4) 2 27 37
Society ls. (4) 14 (5) 13 27
Gambiers (7) 5 3 8
Total 152 (36) 38 90 280

TABLE 11.4. Summary of samples in database.
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documented at the quarry or because one chemical type
predominates in the database. Where possible we have
reported averages only for those most important chemical
types for each quarry; where data are presently insufficient
to make this determination, data for the various chemical
types are presented.

Hawaii. To date we have included 87 rock analyses from
the Hawaiian Islands. These include 58 samples from 12
well-documented adze quarries, and various other source
and site samples. The total sample coverage is presented in
Table 11.5, and average chemical data for the best
documented and/or analysed Hawaiian quarries are
presented in Table 11.6. Although more than one chemical
type is known to be present in the huge quarry complex on
Mauna Kea (McCoy 1990), only the main composition from
the principal quarry site near the summit is listed in Table
11.6.

Pitcairn. Quarry samples are from the Tautama (hawaiite)
and Down Rope (dacite) quarries. Source rocks from two
secondary sources near Tautama have been analysed, in
addition to various site samples (artefacts). Several artefacts
from Henderson Island can be assigned confidently to
sources on Pitcairn (Weisler 1994, 1995; Chapters 9 and
10). Average chemical data for Down Rope and Tautama
quarries are listed in Table 11.7.

Samoa. All samples analysed so far are from Tutuila. The
Tataga-matau quarry is currently the most analysed quarry
in Polynesia, primarily because of the large number of
analyses included in Best et al. (1992). Table 11.7 includes
average chemical data for two other east Tutuila quarries
for which new data are included in the database. In addition,
analyses are available from Mako Ridge and Fa‘ala‘aga
sources (Weisler 1993b) and Fagasa quarry (see Chapter 5).





















