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NEWS AND NOTES

Deep Charcoal Found at
Fagali’i Village, Upolu
Island, Samoa: Natural or
Anthropogenic in Origin?

Shaun Williams,! James Goff,> and Tim Davies'
!Department of Geological Sciences and Natural Hazards Research Centre,

University of Canterbury, Christchurch, New Zealand

2School of Biological, Earth and Environment Sciences, University of New South

Wales, Sydney, New South Wales, Australia

Keywords C-14, charcoal, coastal, contemporaneous, Lapita, Samoa

While it is generally accepted that Lapita
groups reached West Polynesia ca. three mil-
lennia ago, there are very few archaeological
sites in Samoa that date back this early. The
one exception is the Mulifanua site in NW
Upolu from which a turtle bone associated
with a Lapita pottery deposit was dated to
2,970-2,640 cal BP (NZA-5800 [201]; 2,838~
2722 cal BP [10]). This is currently the only
and earliest '“C age related to prehistoric hu-
man settlement in Samoa (Cochrane et al.
2013; Petchey 2001; Rieth and Hunt 2008)
(Figure 1).

Recently, we obtained a radiocarbon
date on a taxonomically unknown charcoal
sample found on the north coast of Upolu Is-
land, Samoa, which has a calibrated mean
4C age of 3325 + 60 cal BP (Wk30087:
3385-3265 cal BP [1o]; 3445-3215 cal BP
[20]) (Table 1; Figure 2). The sample was
discovered during a palaeotsunami investiga-
tion (Williams et al. 2013) and was obtained
from a blackish peat at 2.87 m depth in a
3 m core sampled from a wetland less than
10 m in elevation, and approximately 150 m
inland of the Fagali’i village coastline. The
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Figure 1. Possible contemporaneity of samples WR30087 from Fagali’i and NZA-5800 from Muli-

fanua. If an in-built age of 300 '“C years is factored into the age calibration for Wk30087,
the samples would overlap at 2 sigma between the lower limit of NZA-5800 (2970 cal BP)
and the upper limit of Wk30087 (2790 cal BP).

in-built age could possibly be up to 300 +
lic years (Allen and Wallace 2007; Nunn and
Petchey 2013). If this were the case, its recal-
ibrated conventional radiocarbon age (CRA)
could be as recent as 2810 £+ 50 BP (2975-
2850 cal BP [101]; 3065-2790 cal BP [20]),
and raises questions about its origin.

First, it is possible that the charcoal
resulted from a natural forest fire, which
was perhaps associated with drought con-
ditions during an extreme climatic event
(e.g., El Nino/Southern Oscillation). How-
ever, Fagali’i village is not within the north-
west drought-prone region of Samoa (Aus-
tralian Bureau of Meteorology and CSIRO
2011) and the present climate range in the
Samoan archipelago is similar to that for the

past 4,000 years or so (Nunn 2012). This gen-
erally sees northern and northeastern Upolu
receive an average annual rainfall of around
3,000 mm and implies that the chances of
natural forest fires occurring in the Fagali’i
area over the last 4,000 years are low.

It is also possible that the specimen may
have formed due to volcanic processes (e.g.,
burned vegetation from lava). However, the
lack of evidence for active volcanism on
Upolu contemporaneous with the age of
Wk30087 suggests that this is not the case
(Németh and Cronin 2009). Thus, we must
consider that anthropogenic activity offers a
reasonable origin for the charcoal.

The '¥C age obtained for Wk30087, if it
had an in-built age of 300 “C years, would
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ark brown to olive brown silty clay loam. Abundant
1 detritus (twigs and wood) within matrix. Base contact
marked by transitional change in colour from underlying layer.

= Very dark brown peaty soil; heavily rooted and embedded with
2 detritus. Rounded pebble ~3cm a-axis located at 23cm depth.
Charcoal specs at base of contact.

Very dark brown to olive black loam; silty sand texture with
light detritus. Rounded pebble ~1.5cm a-axis found at 60cm
depth. Charcoal also found at base of contact and
wood-piece ~2cm a-axis. A subrounded pebble ~Gcm a-axis
3 was located at 85cm depth, Other sub-rounded pebbles
~0.5-2.0cm a-axis scattered throughout later; no apparent
fining. A sub-rounded pebble ~2.5cm depth was located at
127cm depth. Charcoal specs scattered throughout layer.

Dark brown to grey-brown. apparent Fe-3+ mottling
surrounding clasts of charcoal looking sediment. Large

4 charcoal sample located at the top contact ~137cm depth.
: Rounded pebbles ~0.5-1.5cm a-axis located throughout
horizon; no apparent fining. Detritus (wood, twigs and other)
embedded within matrix.

i 5 Dark brown loamy sail matrix embedded with rounded
pebbles ~0.3cm a-axis.

Dark brown to grey black soil matrix. Abundant sub-
6 rounded and rounded pebbles embedded within horizon.
Sharp contact at 273cm depth.

Blackish peat heavily embedded with detritus and wood.
7 Wood piece at top of contact and charcoal specimen >5cm
a-axis at ~286cm depth.

Figure 2. Core site location at Fagali’i, east of the capital Apia. Located at 13°50.628' S; 171°44.131'
W. Bottom 2.53.0 m of the core is shown, including the sub-sampled location of charcoal
sample WR30087 towards the base. (Base map: Google Maps).
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be contemporaneous with the age of the
Mulifanua site. Further, the contemporane-
ity of this estimate with Lapita colonization
in Vanuatu, Fiji, and Tonga (e.g., Burley et al.
2012; Clark and Anderson 2009; Nunn and
Petchey 2013), tentatively supports the ac-
cepted timing of initial colonization in this
region.

This interpretation likely supports the
hypothesis by Green (2002) that Fagali’i
might be an area containing potential Lapita
deposits. More palacoenvironmental, geoar-
chaeological, and taxonomic work at this site
would provide a better understanding of the
context and true calendar age of Wk30087.
This would help to validate a possible an-
thropogenic origin, and may contribute to
understanding the distribution of early colo-
nization of the Samoan Islands.
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