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ABSTRACT

Quintus, Seth JameB!.S.; Departmehof Sociology and Anthropologyollege of Arts,
Humanites and Social Sciengasorth Dakota State Universitijarch2011;Land Use
andtheHumaEnvi ronment I nteraction on Ol , osega
Major Professor: Dr. Jeffrey T. Clark

The humarenvironment relationship has often been charasdras one of human
adaptation. This particular view has now come into questions as critiques have shown that
the relationship is complex and dynamic. In archaeology, one way of examining this
relationship is to study the settlement, subsistesrak|anduse of a given areahis thesis
serves that purpose by providing a case study of a small island in the Samoan archipelago
in the caatral Pacific. The survey of Olosegadnd identified over 200 different features
distributed across the interioAlthoughno test excavation was conducted, it is interpreted
that these features relate to domestic, subsistence, ceremonial, and political abttities
likely occurred in the later prehistoric periothe combination of these features,
supplemented by envirorantal data from the interior and further archaeological work
along the coast, indicates that the human population was a member of a complex and
dynamt system with its environment. Through timastsysteniikely evolved in a

number dways, not just addjve, that often caused charsgequiringresponses by both

the human population and the environment of the area.
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CHAPTER 1. INTRODUCTION

Il n 1971, Roy Rappaport wrote that adapta
or groups of organisms maintain homeostasis in and among themselves in the face of both
shortterm environmental fluctuations and letegm changes ithe composition and
structureot hei r envi r o24)ndia stateméntiwas/wtitte? &8 a time when
the environment was thoughtloy manyas a blank canvas used by human populations
who were responsible for both environmental developmerntsaastrophes. Recently,
this view has shiftedThe environmens now something that gart ofa dynamic system
alongwith human populations, each respondioghanges within the other, eaalso
responthg to pressures posed by external factors. In ligllh@se changes, is it still
appropriate to view humaenvironment relationshgin the way that Rappaport suggested,
or should we develop another way of viewing these relationships? Through archaeology,
there is the possibility of answering these questimnstuding the settlement patterns,
political systemslanduse practices, and settlement distributdprehistoric peoples.

In particular, the Pacific basin has provided a number of case studies tastest th
guestion (e.g., Kirch and Yen 1982; Ril&§72). Many of these studies have illustrated the
impact that human populations can have on island environments (e.g., Diamond 1994;
Kennettet al 2006; Kirch 1982bRapapor006), while others have illustrated the impact
that environments have had amfian populations (e.g., Allen 1992, 1998; Nunn 2000,
2003a,b, 2007). There is no question that humans have impacts on island environments,
which range from organism extinctions (e.g., Steadman 1995) to human landscape

modificatiors (e.g., Kirch 1994). Thenvironment has equally visible impacts on human
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populations, gecifically withrespect to subsistence economies and political development.
These impacts range from resource depression that may cause competition for those limited
resources (e.g., Field 240 or the environment may just act to constrain or allow certain
events such as seafaring (e.g., Anderdaad 2006). Because of the availability of these
comparative cases, further developments can be made as more work is cohalilited.

attempt to d just that by examining case study of the environmdntman interaction in

the Samoan archipelago.

Environmental Setting

The Samoan Islands are situated at the heart of the central Pacific, adh&m
southwest of Hawaii and &6 kmnortheast bNew ZealandFigure 1) The archipelago is
split into two separatpolitical entitiesthe Independent Nation of Samoa (referred to as
Samoa) and the unincorporafeelritory of American Samoa (referred to as American
Samoa). Samoa is comprised of thetw| ar gest i sl ands in the grc
well as two smaller islands that lie between the larger two, Manono and Apolima, and a
small number of islets located aroundthe i ngi ng reef of O6Upolu. T
meanwhile, is the largestisidwi t hi n Amer i ¢ an Istadsitoded jwei t h  Aun
off the ®utheast coast. Fat her east, but still within Amer
group comprised of Of (Figurel]2ptheesmal Swamsiglandl a 6 u i
and the uninhabiteBose Atoll.The regarch discussed here was conducte@®losega,
which is a small volcan high island that is roughly five square kilometers in Slesega
is connected by a small bridge to Ofu Island. These two islands are remnants of a highly
erodedsingle volcano with only the two steep islands remagngeparated by a small
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channel The island of Olosega is composédammstly precaldera volcanics which

primarily consisbf thin-bedded olivine basalts irns 1944:1313). Later volcanism is
resposible for the creation of the north and east ends of Ofu, while marine and stream
erosion have further modified the landscape over time. A fringing reef skirts the outside of

the island in many areas, supporting a wide variety of marine life (Stearns 1944)

e :
e ’T::—'ﬂu
Micronesia
. Samoan
L, aOpelage o vnesis
-0 - East Polynesia
- N Vi
-\{ : A West
SAMOA (WESTERN) b/ olynesia
.1-._”“ f :‘f'-:u N
‘ Amlima .a-" n m
Saval'i j .
o Upolu
us— Manong AMERICAN SAMOA —as
Tutuila Ofu,Olosega
. . R
C— " Aunu’u Ta'u
7w MW 170

Figurel. Map of Oceaia with Samoa kghlighted. Adapted from Rieth 2007:4 Fig.1

The majority of the soil, particularly in the interior of Olosega, consists of Fagasa
Ofu silty clays derived from volcanic ash deposits. Tyje of soil is welldrained and has
moderate water capacity usually being foundloe steeper slopes (of over 30 pergdnit

is present on broader slopes on the backside of Olosega. glitiiois is not prime



agriculturalland, it has the potential froduce crops, and the vegetation present in these
locations lend evidence to thaassessmenthe coastal areas are composed of Ngedebus
cobbly sand and urban lamdgedebus, while the cliffs and peaks of Olosega are composed

of a Fagasa family lithic darop, similar to those found on Tutuila (USDA n.d.).
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Figure2. Topographic Map of Ofu/Olosegarom the American Samoa GIS Usemr®@.

A number of small streams are located on the eastern slopes of Qilsefa
which areintermittent flowing after heavy rains. The highest point on the island is
Piumafua Peak, which 829 min elevationwith steep cliffgprominent above present day
Olosega and Sili villages. The eastern side of the island slopes more gently, but even the
majority of this rgion has over 20 percesibpe. Because of this slope, landscape change
is common in the form of landslides and slumping, particularly after the removal of
vegetation. In addition, a single marsh isdted in the back of Olosega villagrhis marsh

is usedby the villageas an area to grow wet taro, with many of the families having



individual plots within itsooundaries. This practice may extdyatk into the prehistoric
period and is mentioned by both Buck (1930) and Kikuchi (196Bgig) a traditional
method of taro cultivation

The climate is tropical and two seasons are present, a wet season from November to
March and a dry season from JuhsoughSeptember. Although there is technically a dry
period, this does not mean thatr& at a minimum; instead rain is common averaging
2,400 mm throughout the year (Whistler 2002). Humidstizigh and the temperature is
hot, usuallydeclining slightly during the dry season. Tropical storms and hurricanes, along
with tsunamis, are alsopart of Samoan life. Devastating hurricanes are well documented,
with HurricaneTusi being the most receimt 1986. In Septemb&009, a tsunami hit
Samoa and American Samoa causing of damage and loss of life. Although these events are
rare, it was appant they had an effect on the culture, as well as the archaeological record
(Addisonet al 2010).

Dense vegetation covers the majority of the island, but much of it is comprised of
nortnative plants. A large portion of the vegetation cover is composeddified and
secondary forests (Liu and Fischer 2007), which consist of human introduced trees,
particularly breadfruit and coconut. Nevertheless, native cloud and rain forests are still
present on the island, found at the higher elevations and in ofaesrthhare dificult to
access. Bpe,wateravailability, and elevation are aldactorsin the distribution of

vegetationn addition to human activity



Brief History of Samoan Archaeology

Modern archadogical research in the SamoancAipelago bgan with the survey
and excavation undertaken bgckGolson in the late 1960%his was then expanddéy
Roger Green andianet Davidson (19691974) providinghe basis for a proposed Samoan
cultural sequence, which continues to play a large role imseyssion of Samoan
cultural history.

The longlasting influence of that project, whicha$interest to the present study,
is the role that settlement distributions played in the construction of thatatuitstory.
Throughout hisareer Roger Greemarguedhat classification by settlement was the best
way to understand the evolution of Samoan culture throughout the archaeological sequence
(Green and Davidson 19891974; Green 2002). A few years after the completion of the
Green and Davidson projsctlesse Jenninggectedanother largescale effort focused on
the islands of theWestern Samoa (Jennings and Holmer 1988ningset al.1976,

1982).

During this time in American Samo@/illiam Kikuchi (1963)was conducting
limited ethnographic andehaeologicalnivestigationsLater,Jeffrey Clarkbuilt on the
work of Kikuchi by conducting cultural inventory survefor the Historic Preservation
Office of American SamoéClark 1980). Since thse intial projects were undertaken,
numerous contracha academic Cultural Resource Management (CRM) projects have
beencarried out in American Samoa (s&gers and Eisler 1987; Best 1993; Betal.

1992; Clark and Herdrich 1988, 1993; Clark and Michlovic 1996; Eckert and Welsch 2010;
Frost 1978; Hunt andikch 1988; Kirch and Hunt 1993; Leach and Witter 1987, 1990;
Morrison and Addison 2008, 2009; Pearl 2004, 2006; Winteroff 2007).
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Al t hough archaeol ogi cal research was <con
(e.g., Clark 1980, Kikuchi 1963), it has edeed far less attention than the larger American
Samoa island of Tutuilalthough previous research has shown the potential of the area
(e.g, Kirch and Hunt 1993jittle in the way of archaeology has been conducted and
models developed using data cotlen on other islands in the archipelago are commonly

used to explain the prehistory of the three

Introduction to this Project

The present study expands on the data collected by the aforementioned projects,
contributing newdata to the study of prehistoric Samoan settlement and subsistenee in t
Manuob6a | sl an dewirenmehtaltintermctidnsiimtberPacificspecifically
explores the land use, settlement distribution \alteje layout of Olosega and compares
it to data collected from oth&lands in the archipelago. These data wetkected as part
of a North Dakota State University (NDSU) f
Samoa, specifically frorthe archaeological survey conducted in the interiddlosega.

Soon after the start of this work, it became apparent that the project area was unique,
allowing for an opportunity to test many of the proposed models of prehistoric settlement
and humarenvironment interaction in Sara. A total of 251 featusewasdiscovered

including a number of terraces, ditches, linear depressions, round depressions, star mounds
and a new feature clafgitched terraces Although it was expected that features were to

be discovered in the interior and on the eastern dgaata, this amount was not

anticipated. Data recovered from these features were supplemented by environmental data



collected by previous reseamiin order to understand the complex interaction between

humans and their envirorant on a small central Bific island.

Research Questions

In addition to an overriding goal of understanding the nature of the human
environment interaction on Olosega, more specific research questions are examined. These
research questions stem from interpretations made asfpdhinographic and other
archaeological piects in the Samoan archipelago. More specifically, thesstions relate
to the pattern of settlemefgiatureson Olosega, the distribution of settlement on Olosega,
and archaeological evidence of social défgiation. Other research objectives are specific
to Olosega, such as the land use history of the project area.

Last Use

A better understanding of the huraanvironment relationship may be reached by
examining the following questions regarding land use:

1. Are there archaeological indicators of past land use activities?

2. Are there environmental indicators of past land use activities?

3. If so, how do these land use activities relate to the settlement pattern as a

whole?
Evidence of Social Differentiation

Questions related to archaeological evidence of social differentiation stem from the
research of Holmer (1980), specifically the following:

1. Are there individual features on Olosega that may reflect social differentiation?

2. Does the pattern of settlement astele reflect social differentiation?

8



Patterns of Settlement

The questions | will attempt to answer relating to the patterns of settlement on
Olosega stem from interpretations made by Buck (1930), Davidsonk(l S&%ore (198R
and Holmer (1980). Speaflly, | will attempt to answer the following questions:

1. Isthe inlandsettlement on Olosega nucleated or dispersed over the landscape
and how does this compare with known archaeological and ethnographic
examples?

2. Is it possible to identify archaeologiccorrelates of modern village structures
such as thenalaeor fale tele?

Settlement Distribution

The questions | will attempt to answer relating to the distribution of settlement on
Olosega stem from interpretations made by Davidson {,96%4) and Parl (2006),
while using data from Kircland Hunt(1993), Moore and Kennedy (1996), Radewagen
(2006), Clark (in. prep), and ASPA (American Samoa Power Authority) site files. These
guestions are:

1. How does settlement change through time and across space?

2. What is the nature of settlement at different periods of time in differerg @frea
the island?

3. If changes are presenthat may cause these changes?

Thesis Organization

In Chapter 2, Hescibe both the research objectives of this thesis and the
methoalogy employed to accomplish those objectives. In the methodology section,

9



comments are made on both field and laboratory methods that were employed in this
project. Although mentioned, specific GIS techniques are not discussed in any detail, but,
rather,are explained in proceeding chapters where they are utilized.

In Chapter 31 review literature associated withis thesis, including sections on
the theoretical backgrourahd orientation of thithesis, landscape studies in the Pacific,
andarchaeologial research on Olosegaheseaeviews willallow for a better
understanding of the data that will be presented in subsequent chapters in order for the
reader to better evaluate the models and hypotheses presented.

In Chapter 4, | summarize current intexgations and models in Samoan
anthropology that relate to the research questiswssed above. This information will
give the reader a better understanding of the arguments presented in this thesis, while also
allowing the reader to become familiar witte scientific environment in which this
research has been conducted.

In Chapter 51 providea summary of the results of the survey and laboratory
analyses. Although these summaries cite a number of individual features, this section is
meant to provideraoverview of results instead of detailed descriptions of individual
features, with can be found in the report submitted to the ASHPO (American Samoa
Historic Preservation Office)n addition, this chapter provides some working
interpretations, many ohém functional interpretations, regarding individual features that
will feed into wider ranging models and hypotheses. Many of the GIS techniques
mentioned in this thesis are discussed and utilized in this chapter as part of those

interpretations.
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In Chaper 6, | combine all of the data discussed previously in order to create
models and interpretations that can be tesjefilirther work. Mbdels exploring land use,
village layout, and settlement distribution will be discussed. It is my hope that the models,
hypotheses, and interpretations provided will allow for more sophisticated research
guestions to be drawn to address issues of culture and prehistory in Samoa, and in the
wider Pacific region.

| conclude this study in Chapteby exploring broader questis relating to the
settlement of humans Pacificisland environments. This chapter discusses future research
agendas that can test not only the interpretations and models presented in this thesis, but
also test a variety of models of settlement that leeen proposed for elsewhere in the
Pacific.

Although prelminary in nature, | provid#éhe first major attempt at investigating
larges cal e settl ement p athraughthis thesidtmot only enhadaes u 6 a ¢
our understanding of the setthent layout and pattern of prehistoric peoples in Samoa, but
also adds to the growing data available regarding the relationship of human beings and
their environmenin Pacific Island environmentSpecifically, thesdata can potentially
aid in addressipquestions relating to human adaptateomd more genergi cultural

evolution in island environments.
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CHAPTER 2. RESEARCH OBJECTIVES AND METHODS

To understand the methods used by any study, an understandiegese¢arch
objectivess necessary. fie following will first outline what this research was meant to

accomplish and then describe in detail the methods employed to reach said objectives.

Research Objectives

In the past, research on prehigtdamoan settlement relied faw, but influenial,
archaeologicabrojects undertaken on the larger islands in the archipelago. These data were
then applied to other islands in the group, largely because of the laathakologicatlata
specific to these islandsven though eadklandhad differeh environmental
characteristics. It is because of this lack of @deid the need to evaluate modeisnulated
on the larger islands, though extrapolated for smaller ones, that the present work was
undertaken. It was decided to survey the interior of dlsstend in order to gather
information about the disbution of features, the patteaf prehistoric settlement, and the
overall land use because the limited land area would constrain settlement making such as
survey feasibleBecause of thisgreasurwey was chosen over test exaton and sampling.
There arebviousdrawbacks to this decision as all data collected would be treated as
synchronic and, therefore, the temporal relationship between different features and between
the features and the changienvironment would have to be assumed rather than verified.
Nevertheless, it was more important to the success of this project that the distribution of
features be known and not their temporal relationships, which will be a goal of a future
project. In adition to the survey in the interior, knowledge of the eastern shore of Olosega

12



was desired to address very basic issues of geomorphology, specifically sediment

accumulation from erosion, and the relationship between interior and coastal settlements.

Methods

This project ha two methodological componentsfiald work component,
specifically surveywasundertaken in the summer of 2010, and a laboratory and
technological component undertaken in the fall of 2010. These methods, as previously
discussed, we decided upon after considering the research objectives outlined. The
following is a detailed summary of the methods used and their applicability to accomplish
the research objectives.
Field Methods

This project was carried out in conjunction with therti Dakota State University
Archaeol ogy Field School i n Manuba i n May
consisted of a number of participants rotating between excavation and acativeies
over a three week period. In addition, at least ond lodager accompanied the crew
saving as a guide, and trail clearer

Survey was the primary component to this field work and was undertaken on every
possible day. At the outset of the study, the plan was to survey all land on Olosega, but
after the firs week, and the realization that many more features were present than
anticipated, it was decided that a better approach would be a large sample focusing of the
southern half of the interior, south of Talaisina Stream, with the addition of Oge beach and
coastal plain on the east coéigure 3. Because of the nature of the environment and the
density of materials, true transects were neither possible nor deemed appropriate. At times,

13



when transects could be used, 10 m was the baseline measurement betiveemals,

which was reasoned to allow for the identification of most surface structures, even though
not every artifact in the survey area would be seen. On two separate days, the crew split
into two separate groups to cover more ground in the dayhégroups were always in
considerable contact using National Park Service (NPS) radios. Most portions of the

project area were systematically surveyed, but toward the end of the project one or two
transects were used to identify sites in specific regwhi&h served as samples for those

areas. Thus, the project did not cover the entire island, nor the entire project area as defined
before the project commenced. Instead, a large portion of the island was systematically
surveyed a small portion was sampléy a small number of transects, and some areas

remain unsurveyed.

. 3
l:l Suveyed [ — Kilometers

Figure3. Map of the Surveyed ika.

14



When features or sites were encountered during the survey, a point was plotted
using a Garmin GPSMAP 60 GPS ungar the ceter of the featureWhen large or clearly
linear features were discovered, multiple points were taken throughout the extent of the
feature or site. The majority of features and sites were plotted only with a single point,
largely due to the largeccuracyrange ca. 10 mpf the GPS device, which meant that little
benefit would be gained by plotting multiple points on smaller features orMigaggmum
lengthand width measurements were recorded using metric.tapes

Digital photographsvere takerof every aturewith the number of photosf each
dependat on the nature of the feature or site. For instance, only a single picture was taken
of terraces with no paving or surface scatters, while multiple photographs were taken when
curbing or paving was encoungd. In addition, digital video was taken to better
understand the layout of features for future analysis. General observations were then noted
about the feature, including presence of shell, artifacts, and associated features, as well as
surrounding vegation and landscape. Due to time constraints at the end of the project,
some features that were discovered were merely plotted by GPS. For these features, size
was estimated based on observations made on other features, and they were quickly
examned for sirface remains. &w features were recorded in this manner, but because the
focus of this project is the distribution of features over the landscape, it was thought better
to recmrd them in this way than nat all.

Because of the sheer number of featarss sites found during the project, not all
of them could be mapped detail. Instead, a sample of sites, particularly star mounds,

were mapped using a tape and compass, while simple sketch maps were drawn to further

15



understand the distribution of featana a given area, specifically the area in the center of
the settlement.

Many of the same methods discussed above were also used for the Oge beach and
coastal plain survey with the addition of a coring program. Because wétine of the
vegetation antime issues, a simple r@enaissance survey was condudtaziising on the
area inland areasf the coastal plain. The cores, with a tube diameter of ca. 2 cm, were
taken in a variety of areas to view the subsurface stratigraphy as test excavation was
deened too time consuming and difficult given the access to the area. Cores were not
placed in true transects, but were placed in areas thought most likely to provide information
on human settlement andgb@eomorphological processes. Tleptth of these coregas
totally dependent on the nature of the soil and only terminated when sterile sand was
reached or when obstructions, such as large pieces of coral or rock, did not allow for the
action to continue. At times, an auger bit had to be employed to cugthheavily packed
or very rocky soils, but this pcedure was kept to a minimum in ortieget a clear and
undisturbed view of the stratigraphy. Subsurface stratigraphy, as identified by the coring,
was mapped on common metric graph paper with soil exnd color noted as well as
any inclusion found within the soil matrix. In addition, the location of cores was plotted on
the same GPS unit used during the survey.

Laboratory Methods

The vast majority of lab work conducted during this project was odatee
collected on the location of surface structures recorded during theinrsgrvey. he
classification ofeatures and sites identifieehs accomplished by creating a morphological

typology using information gathered by previous research (i.e., Bavitlo69, 1974;
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Clark and Herdrich 1988, 1993) and identifying new patterns within the recently collected
data. After classification was accomplished, the mfation was then entered into a
Microsoft Excel spreadsheet that included site locations alatigdata regarding size and
other applicable comments. Points were transferred from the GPS unit to MapSource
software. These data were then exported out of MapSource to a Microsoft Excel
spreadsheet, and then imported into a GIS. Within the GIS, theycaseverted to
traditional shape files for further manipulation and analysis. Basic statistics were obtained
for each type of feature so that outliers could be identified. Specifically, size categories
were created for both terrace and ditched terracerteakasses to better understand the
observed distribution. This project utilized both ArcGIS 9.3 and ArcGIS 10, specifically
the ArcMap application, but also ArcScene to a lesser extent.

The spatial analysis was conducted using various tools availablegthArcGIS.
The specific analyses performed will be discussed later in this thesis, but these included
techniques such as nearest neighbor analysis, kringing, point density analysis, viewshed
analysis, hydrology, and cluster and outlier analysis. Sudé &me an important
component of any GIS software.

GIS is a set of interrelated computer programs designed for handling and processing
spatially referenced data (Kvamrh©99:154). The key componentaiy GIS is its
capabilities to allow one to visualitieeir data in a variety of ways based on any number of
definable attributes. Although visualization is the most common and most widely identified
aspect of GIS, it is only one aspect of the complex system which also includes ways of
entering data, storingpatially referenced data, and conducting various analyses on those

data (Wheatley and Gillings 20029%.
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Spatial distribution studies, such as the neargghior analysisare another
application of GIS software and are the main analytic techniduiged in this thesis.

Because of its visualization and spatial statistical analyses capabilities, a number of
archaeologists have utilized GIS to understand the layout of prehistoric settlements in a
given area or features within individual sites (irgi@e spatial analysis).

Despite GI SO6s potent i gylisnbdtwitheufproblens (seet s us
discussion bKvamme 1999; Lock and Stancic 1995; Wheatley and Gillings 2002).
Research choices, such as the inclusion or exclusion of ceatainage made throughout
the analysis process and, therefonaybias the results. The decision of what analysis is
used can also influence the interpretation of your data because different techniques of
analysis will focus on different attributes of tti@ta. Other problems exist because certain
definitions in archaeology do not translate well into a Gl8c¢ifigally the concept of site,
causing potential misinterpretations of results. Archaeologists can counteract these issues
by explicitly describing dcisions made so that other researchers can determine if the
deci sions introduced a bias. Concepts of wh
can incorporate such definitions into a GIS system are decisions that will always have to be
made by tk researcher, and there will always be a degree of bias because of it; it is then up
to the researcher to understand attdmpt tocorrect those biases when making
interpretations so that mistakes can be avoided.

Maps of the survey area were dexhusing ArcGIS software and templates. These
were then exported out of the GIS program as .jpeg files for use as illustrations. Aerial

photography and a 10 m digital elevation model (DEM) used during the GIS analysis were
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provided by Alex Morrison of th&lniversity of Hawaii, while all tables and most graphs
were created using Microsoft Excel.

Although this project focused on the distribution of surface structures, a small
number of artifacts were collected from the project area. All of these are ditasar
most of which are formal toal These were catalogued agislen a unique specimen
numberwith details regarding site, features, and any further comments on lolcstioh
In the case of formal tools, a typoloffyreen and Davidson 1969vas usd to sort the
artifacts, while no further classification of flakes and-f@mal tools was undertaken.
Measurements and weight were determined and thevéagaentered into anxgel

spreadsheet
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CHAPTER 3. LITERATURE REVIEW

This literature review incldes thetheoretical background and orientatirthis
thesis a summary opast settlemenesearch in Polynesiand a summary qfast

archaeological work on Olosega

Theoretical Background and Orientations

Settlement olandscape perspective approaches have had a long history in
archaeology beginning with the pioneering work of Willey53pin South America. Since
the 1950sthis approach has grown to include a wide variety of theoretical perspectives and
methods thatraphasize either the environment (e.g., Butzer 1982), the social perceptions
of landscape (e.g., Tilley 1994), or a combination of both. Much of this variatibmot
all, stems from the modern movement away from the processual (Binford 1968; Binford
andBi nford 1968) or fAnewpracesseal ogy d&mactim
archaeology (Hodder 1986). Although these two perspectives are very distinct, they are not
mutually exclusive. For example, it is possible to study both the land use historyacda
as well as the symbolic and sacred landscape of that same place. Thus, in practice, most
scholars do not fall into the broad categories of processual epruzsissual. Instead, they
utilize concepts and methods of each. But, because this tiiézes aspects of both
approaches, each will be described.
The Processual Approach to Prehistoric Settlement

From their inception, processual archaeology approaches have been modeled on the
physical scienceséeBinford 1962, 1965; Binford and BinfortB68). By examining

20



human culture change and development as a set of processes, researchers have thought that
overarching laws may be deduced from empirical data to explain culture. Rossignol
summarized the objectives of processual archaeology welltbyistag t hat far chae
wanted to investigate methods of inference that ultimately lead to knowing the past, rather
than to speculating about ito (1992:5). Bec
more scientific, the methodology employed by th&as also considered more scientific
and objectivewith many studies being quantitative. With the advent of new computer
applications, such complexasistical applications and GMhich were once thought to
allow for suchasobjectivity, processual methobbgy flourished. Many processual
archaeologists utilize methods from other scientific disciplines, particularly statistics,
economics, geologyand ecology, to better understand the processes of both humans and
their environment.

Processual settlementsies are aligned with this general theoretical orientation.
All seek to understand the science of human settlement in an objective and deductive way.
The modeling of prehistoric economic systems has been a major objective, specifically
identifying both p#terns of land use and adaptations to a given environment. During the
early stages of this movement, most researchers viewed humans as an entity distinct from
nature Because of this perceived patterning, many studies emphasize the predictability of
site location due to the presence of some environmental feature, such as soil type,
vegetation patterror availability of waternowemploying GIS software to accomplish this
goal . The modification and fAdegradationo of
important themes, which have led researchers to employ ecological and geological

techniques to explore soil nutrient losses and geomorphological change (e.g., Butzer 1982;

21



Vitouseket al 2004). In addition to concern about the natural environment, humanatultur
systems, such as agricultural systems and village layout, were also addressed using
actualistic studies (e.gBinford 1978, 1980; Kirch 1976, 1994; Yellen 1977). These studies
seek to understand prehistoric human behavior by using analogical metblo@s su
ethnoarchaeology and experimental archaeology.

Although processual studies have greatly enhanced our knowledge of past
settlement distribution in variable environments, there have been many critiques of this
orientation, especially in last 25 yedfer example, many note that the individual and the
symbolism of the landscape are removed from culture when culture is viewed as a set of
processes and systems (e.g., Bender 1993; Hodder 1986; Tilley 1994). In studying
landscape in this way, the researdsenot taking into account major evidence that may
affect further interpretations. For instance, if a certain resource exploitation site has more
social significance, the population may choose to settle near it because of that social
significance, and nidecause of the resource itself or any other environmental factor in the
area. In a sense, because the human element remains unconsidered, the research objective
can never be reached. Furthermore, many of the methods once considered to allow for the
objedive research of prehistoric culture have now been shown to be biased. For instance,
choices are always made by the archaeologist such as what analytical technique to choose
or what data to include (see GIS discussion above).

The PostProcessual Bndscape

As settlementarclekeo | o gy b ec ame thoserthatdid sotviewnt i fi c, O

archaeology as a science became dissatisfied. As part of therposssual movement

dating to the late 1980s and through the 1990s (see Hodder 1986, 1992; Shanks and Hodder

22



1995 Shanks andilley 1987), a new, humanistmerspective in the study ofghistoric
settlement developedne centered primarily on the social constructions of the
environment and Al andscape. 0 This movement
procesual settlement approaches that utilized mathematical modeling and computer
technology to understand the processes and systems behind human cultural behaviors.
Although largely born out of the marriage between field archaeology and history, modern
landscap studies have also been concerned with prehistoric peoples. The main goal of
such studies has been to integrate of the individual player into the systems of the
processualists, hoping to provide more robust interpretations that include various aspects of
the human nature

The devel opment of what is generally ter
primarily within the British school of thought and spread from there. Although the concepts
of this approach were mentioned by Hodder (1986, 1992), it wastibBender (1993,
1998) and Tilley (1994) that humani zed spac
(21993) work was multidisciplinary in nature, she provides theoretical answers to various
guestions, specifically those regarding landscape perceptisedpy the pogirocessual
archaeologists, providing a methodology that displayed the subjective nature of landscape
as shaped by human experience. Tilley (1994), more specifically, argues that the human
perception of space, place, and landscape werahlastntities with different meanings
proscribed on them hgifferent individuals and groups both synchronically and
diachronically Landscape was then entirely socially constructed, important to people

because of context and not because of any physicpépres.
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Unlike processual settlement archaeology, mostpastessual landscape studies
involve an aspect of the n@tonomic humanvironment relationship (Ashmore and
Knapp 1999). Landscape and human culture are seen as a single entity; onextstnnot e
without the other, and if one changes the otherchifingeas well. Furthermore, because
landscape archaeology addresses the cognition of space as well as the behavior of past
peoples, historical and ethnographic texts provide to these researkbgneaource,
without which viable interpretations would be difficult to create. In addition, GIS
technology is becoming an important tool for thegelies specifically forviewshed and
line-of-site analysis (see Lock 2000).

Methodology, then, does ngénerally differ from traditional settlement
archaeology and ptprocessual landscape studiesalthough feelings, perceptions, and
bodily senses have been suggested as viaddanreh toolswhich clearly do not mesh We
with processual archaeology the primary difference lies in the perspective used and the
nature of the interpretations presented. Specifically, the testability of these inteypsata
guestionable. Because most conclusions include aspects of human cognition and
perceptions, it is dhicult to distinguish between useful and bad models. This particular
critigue remains the most common (e.g., Flemming 2Q08) it is the primary reason that
many researchers do not utilize a posicessual landscape approach. For instance,
Flemming (206) draws attention to the pgstr o c e s s u a | principle of
evidenceo and states that it is difficult
interpretations because the interpretation is beyond the evidence:-ikkgopretative

styles, according to Flemming, do not allow for the true understanding of the
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archaeological data and argument of the actual archaeologist. Instead, it is a literary device
aimed to provide entertainment, and not actual information.
Orientation of the Preserstudy

Because the two perspectives discussed above are considered to be extremes in each
of the respectie schools of the thoughgpmearchaeologists tend to use various ideas from
each of the two and combine them for a more holistic approach taitheddtsettlement.
The following will provide a summary of the theoretical orientations that have guided this
thesis and the reasons for choosing those particular orientations.

This thesis falls under the theoretical
(Kirch 2007a; McGlade 1995), but also socioecosystems (Battain2004) Although
still in its relative infancy, this perspective has gained acceptance by archaeologists who
frequently study ecological and environmental change through time as i§ teldtemans.
In simple terms, human ecodynamics is concerned with the interrelationship of humans and
their environment viewed within a ndimear dynamic system. This appobais
comparable to a humatology for the most part, although human ecodynastiesses
the concept that humans and their environment cannot be separated with the environment
taking an active, but not deterministic, role in shaping the culture. Human ecology, on the
other hand, tends to view the environment as a canvas of humaty akfiiman
ecodynamics is a way to quantitatively study the husranronmental interaction through
time with the understanding that landscapes are social constructs, which can change as a
result of the environment. Environment is always a perceptionanptistine nature being
impossible. Temporality is a key component within this perspective; not only does space

affect how humasinteract with their environment, but time does as well, specifically due
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to different technologies, ideologies, and individu@llthough not specifically employing
a human ecodynamic orientation, Baradral.(2004:254) sums this view of ndimear

devel opment by suggesting that @Athe state

equally a product of spattdlependant asellastimed e pendant processes.

within this perspective, the archaeological landscape recorded and described by the
archaeologists is just the last step in a very complex interactivedethumans and the
environmentnd it should be realidethatchanges were common in the past. These
changes, however, may no longer be reflected in surface remains.

Because this approach views the relationship between humans and the environment
as nonlinearand dynamic, it views the huma&mvironment relatinship as selbrganizirg
and able to incorporatshange into the system, some changes perhaps being detrimental.
Furthermore, because this particular orientation stresses the view that humans and nature
are inseparable, the relationship is coevolutionasya result, the evolutionary path cannot
be predicted because no two areas will ever have the same spatial and temporal attributes.
Disturbances and nestable situations are also common within the system, but the
complexity of the relationship enablé®se deleterious events, in many cases, to be
absorbed. The archaeological landscape, therefore, is cawsidebe evidence of long
term changes caused by social and natural processes (Kirca2@00Y. Because of the

nature of archaeological researhlstorical ecology and human ecodynamics are natural

(0]

0

compliments. As Kirch has statsilar chaeol ogi sts, in other wor

as interlocutors between the concepts and

(20079).
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In addition toan overriding theoretical orientation of human ecodynamics, aspects
of the research are directed by other approaches. Methodologically, this research employs a
technique referred to as siteless;sté, or distributional archaeology (Dunnel 1992; Ebert
1992; Foley 1981). The basic concepts of this approach emphasize the ambiguity of site
designations for archaeological research, especially research focused on prehistoric
settlement. It argues that because no culture or group would have recognizedrheir ow
distribution in terms of sites, the term site should not be used in archaeological research
and discussions. Although | use a siteless methodology as part of this research, features
discovered during the course of this project were grouped into sefjasatet e s 0 f or t h
classification and administrative ease of the American Samoa Historic Preservation Office
(ASHPO). As a result, even though the concept of a site is not specifically referred to
within the discussion of this research, these features havedssigned site number by the
ASHPO.

Finally, the interpretation of the data follows the orientation of Clark and Terrell
(1978). This perspective emphasizes that archaeological interpretagomerely models
of prehistory and are alwagempler tharthe actual events. Because these are models, a
verified prehistory is never the primary goal of any research project. Rather, models should
be used as research tools for scholars to reach a better understanding of the data. As part of
this procedure, andesause different perspectives generate different ideas, multiple
working models are emphasized. In other words, multiple models are needed for a given
phenomenon so that research questions can be derived from those mbdigiscdineses
can be generatedrftesing that allow one to assess the usefulness of the models,

eventually leading to a better understanding of the data. Because much of the research
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presented in this thesis is preliminary, many interpretations and models will be suggested
for the samg@henomenon in order for them to be tested in the future, although this thesis
may favor one model over the other given the present data.

These various theoretical orientations were chosen to guide this thesis for a variety
of reasons. Since there waseed to understand the relationship betweeeoman
population and itenvironment, an ecologicallyrehg approach was necessary, an
approactthat allows for the socially constructed environment to be taken into account
becawse of the nature of the cultuilgat inhabited this area. In addition, a more scientific,
objective approach was favorable because of the inclusion of various GIS techniques
within the research as well as the desire to test many of the models presented in this
research in the future. Bhort, the specific theoretical orientations of this thesis were not
chosen because it was believed that one perspective was clearly better than the other.
Instead, the research objectives and methodology utilized during this research guided the
choice oftheory as much as my original theoretical orientations guided the choice of

research objectives and methodology.

Settlement Studies in Polynesia

The development of settlement studies in Polynesia mirrors that of settlement
pattern studies in generdlhe potential for these studies within Oceania has long been
realized, especially when islands are consi
natural boundaries (MacArthur and Wilson 1967). Sahir®58), for instance, utilizetis
perspecire in his landmark workocial Stratification in Polynesit explorethe
development of social complexity in Polynesia. The difference between Oceania and many
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other parts of the world is that the physical, terrestrial landscape is not the only entity tha
needs to be studied. Instead, the perception and utilization of seascapes has been a popular
topic, particularly in regards to island colonization (drgvin 1992, 2008). But, because
the topic of this thesis is related to landscapes, the followirgsign will only pertain to
said landscape studies without any further reference to seascapes, even though it is an
important aspect of the Polynesian settlement system in general.

Archaeologically, this approach was originally pioneered by Geeah(1967)for
theislandoMo 6 or ea i n t hlatti onethodotogy and soncept guekly
spread to research conducted on other island groups (e.g., Burley 1994; Clark and Herdrich
1988, 1993; Dickinsoet al 1998; Green and Davidson 1969a, 1¥Kich 1975, 1976,
1982a, b; Kirch and Sahlins 1992; Riley 1973; Rosendaul 1972; Tuggle and Temonari
Tuggle 1980; Weisler and Kirch 1985). These early studies focused primarily on the
recording and description of archaeological features within the enviranmi¢h the goals
being the documentation of cultural sequences based on settlement change and the
reconstruction of past subsistence strategies. All were clearly influenced by the theoretical
orientation and methodology of the time, focusing on the enrient as a natural canvas
for human activity that may constrain or enable different human activities. Many of these
studies used scientific approaches including geological, biological, and geographical
techniques that enabled the quantification of sedl@niNevertheless, many of these
studies do consider the perceived and sacred landscape, utilizing ethnographic resources to
develop sophisticated behavioral models and functional interpretations.

Recently, much more research has been conducted explicitgr the name of

landscape or settlement archaeology. Many of these have focused on island agricultural
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systems utilizing what Dunnel (1992) considers siteless archaeology (e.g., Allen 2004;
Kirch 1994; Kirchet al 2004, 2005; Ladefogeet al 2003, Lag¢foged and Graves 2008;
McCoy 2005). Although these studies do not differ in terms of research design from
previous studies, new insights and perspectives were employed to explain change,
intensification, social perceptions, and other aspects of prehiatadihistoric settlement.
Like other regions of the world, GIS and other quantitative methods are still being
employed (e.gField 2002, 2004; Morrison 2006; Riethal 2008). Hawaliiin particular
has been cited as being a model system for humaryreaamacs as interdisciplinary
research is needed to under st an-édnvilmmmédntamod e |
history (Kirch 2007a). In addition to these new developments, themes such as the human
impact on the environment and human adaptabilisettain environments continue to be
an important part of archaeological research in the region (e.g., Allen and Addison 2002;
Kirch 2007b; Ladefogedt al 2009; Meyeret al.2007; Summerhaye= al 2009; Vitousek
et al 2004)

Landscape archaeology is'yaliverse in the Pacific, ranging from studies using
purely economic perspectives to ones based on the social and sacred landscages. This i

evident in the edited volunfeacific Landsapes: Archaeological Approachgsdefoged

and Graves 2002), which camts a number of different research topics from all over the

Pacific region that utilize both the British and American schools of thoughtl€thike
editors of thatvolumé 0 suggest that | andscape archaeol
robustapr oach for resear cher s Ladefoded andyGraves di f f e

2002:8).
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Archaeological Research on Olosega

Compared to other volcanic high islands in the Samoan Archipelago, Olosega has
received the least amount of archaeological exammatith only a handful of projects
undertaken and a very low number of publications mentioning it. In 1963, Kikuchi
conducted the first archaeological survey on the island of Olosega. Although he did not
visit every site that he recorded, he interviewahl informants to gain information on
prehistoric remains. On Olosega, Kikuchi identified a few sites on the coastal plains near
the modern villages of Olosega and Sili as well as noting an abandoned village and a
fortification located in the interior dhe island. Although he does not give a time period
for the habitation of these inland sites, he did state that most informants indicate that these
sites were inhabited during the ATongan Occ
Following Kikuchi, Clark conducted a territorwide survey of archaeological remains in
1980 under the newly formed American Samoan Histereservation Office, which
oversawtheformal recording of sites on Olosegad the establishment of the site
numbering system still usdxy the ASHPOIn this preliminary survey, he listed a total of
eight sites, which included the inland village and fortification noted by Kikuchi, but they
remained unvisited (Clark 1980:32).

After another notable absence of archaeology in the istarids Ma n u 6 a , Hunt
Kirch undertook a large survey and excavation project in the islands with the primary goals
of better understanding both the prehistoric cultural sequence and the geomorphological
factorsthat affected these islands. As part of thisartaking, survey and excavation were
carriedoutonallislared n Manu 6 a, including Ol osega. Thi
investigation conducted in the interior regions of the island in which Hunt found and
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recorded in better detail the fortification dabed by Kikuchi (1963) and Clark (1980).

Hunt, however, did not interpret this settlement as a fortification and instead concluded that

it was an inland village, the extent of which was unknown (Hunt and Kirch 1987).

Specifically, Hunt mentions two feats that he discovered at site-A%2 including a

large terrace and a depression, leitemarks that many more features are likely to be

found. Excavation on Olosega was carried out at Olosega village, but no cultural material

was reported. The majoritf further investigations were carried out on the island on Ofu,
specifically the Tobaga siter Manocbah@Kipch
Hunt 1993).

Additional archaeological workvasundertaken as part of cultural resource
management. 16992,SimonBest undertook a reconnaissance survey of a proposed road
corridor in which he recorded two additional sites on Olosega near the modern village of
Sili (Best 1992). In addition, Moore and Kennedy (1996) continued work on the road
corridor as wll as surveying and testing additional areas on Olosega. There test
excavations and surveys provided numerous artifacts, while the survey recorded a number
of habitation and possible agricultural features on the Sili side of the island.

In 1997 and 199%s part of a NDSU archaeological field school, Clark and NPS
archaeologisEpiSuaf oda conducted a short reconnai ss
island. This led to the discovery of 31 star mounds, 46 terracésleliouse)alignments,

7 ditchesand numerous stone tools (NPS 1999) over the course of three surveys over the
whole island. Although this survey did cover areas over the entire island, it was not
intensive in nature (Jeffrey Clark per. comm.). It did, however, indicate the wealth of

ardhaeological remains in the area and the need for further archaeological investigations.
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In summary, although archaeological information is lackingattelable
information indicatethat sites with the potential to reveal information pertinent to Samoan
prehistory are present in the interior of OlosegaT he c¢chr onol ogy of Of u
can surely serve as a proxy for Olosega given their proximity to one another until further

excavation can be carried out. It is within this framework that thisgiraj@s undertaken.
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CHAPTER 4. SAMOAN CULTURAL HISTORY

The Samoan archaeological sequence is complex, containing gaps in spots
reflecting differential preservation and choices in research projects. The knowledge of the
Samoan past, however, has devetbpery nicely over the last 10 years allowing for a
summary of the consensus view of the Samoan archaeological sequence to be compiled.
Examples of these complete summaries have been provided by Clark (1996), Green (2002),
and MartinssofWalin (2007), whié others have provided summaries on different topics

and time periods of Samoan archaeology (Addison and Asaua 2006; Rieth 2007).

Subsistence

Although subsistence is known to be a factor in social complexity and settlement, it
has not received muditention in Samoa. In part this is due to the presumed absence of
surface archité¢are associated with agricultutigat is so common in some parts of the
Pacific (Kirch 1994, 2000), as well as preservation issues associated with the soils of these
very wet volcanic high islands. Generally, subsistence in Samoa is a mix of both wild and
domesticated terrestrial and marine resources, the amount of each consumed depending on
environmental factors and overall availability of a particular resource.
Marine Resarces

Buck (1930:418)and Herdrich and Armstrong (20083scribea number of
different techniques for the acquisition of marine resources including netting, angling,

gleaning, and poisoning, which were primapractices in the reef zonArchaeolgically,

the majority of dataarer om t hr ee sites, Lotofaga on oO0Up
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Ofu (Nagaoka 1993), and Fatue-Futi on Tutuila (Addison, Walter, and Morrison 2008;
Morrison and Addison 2008, 2009). The data recovered from the coadtansite of
Lotofaga suggedittle variability over time with only a few species of shell acting as
substantial parts of the diet. Davidson (1969a:242) noted the difficulty in distinguishing
between food and natural shell within this deposit, which may Heemeesl some of the
results slightly. Meanwhile, at Tobaga, Nag
in subsistence over the entire sequenod few dominant taxa are present over time and
space. She goes on to suggest reasons for this incina@irsgability of the natural
environment, or the lack of change in subsistence practices. In addition, the fish remains of
Tobaga suggest reliance on near shore and r
which is also reflected by the abundarat small fishhooks that are unlikely to be used
when catching larger fish. The FaneFuti site on Tutuila seems to correlate with this
general pattern as Morrison and Addison (2008, 2009) do not note any type of resource
depression in their analysis stiellfish remains until just before the contact periagbo
appears to have beenthetaxoh choi ce, similar to the patt
reflecting its natural abundance, while other taxa, sudhidanca provide minor
supplements. Morson and Addison (2008:31) consider the lack of resource depression as
compared to other regions in the Pacific Basin to differences in the local climatic and
environmental conditions such as ENSO frequency.

In short, the general pattern observed in mai@seurce exploitation is one of
stability and little bange over time. Janetski (198P2) does suggest some resource

depression for Manono, but provides littheidence to back this suggestiather than a
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decreased relative abundance, which could bsechhy a variety of cultural and
environmental factors (Morrison and Addison 2008).
Horticulture

It i s often assumed that the colonizers
| andscapeo popul ar i zhatdncllgd meny of theropgahd 8 2 b, 200
animalshistorically known for the islandd his is row, however, becoming subject to
somedebate because the appearance of horticulture is difficult to detect archaeologically.
Its appearance is usually inferred from indirect evidence such gsretesl vegetable
peelers. Nevertheless, plant and animal domesticates did eventually reach Samoa. In his
opening statement on Samoan horticultural practices, Buck (1930:544) states that Samoan
horticulture is not very intensive, and then goes on to #tatehe household, in terms of
horticultural production, is autonomous, providing food for others only during special
occasions. Kirch (1994), meanwhile, in a discussion of the importance of water control
devices, notes that their use was only minor im&a

Like many islands in the Pacific, tarGd¢locasia esculenta$ animportant crop in
Samoa. Today, it is gwn on cleared slopes, sosteep, in individual garden plots and in
natural marshes where taro is often grown on naturally occurring rasedtmat drain well
(Buck 1930; Carson 2006). Addison and Gurr (2008) suggest that this activity began during
prehistoric times and was widely used, specifically on Tutuila, but also on the islands in the
Manuba group. Al so on Tedasmallsatofirriyatea terrates o mp s o
in Malaeloa (Addison and Gurr 2008), whden o6 Up ol u, l shi kura repor

devices and raised, drained plots in the Falefa Valley (Ishikura 1974). In addition to raised
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beds, crops are also commonly plantedrrstreams to produce similar, but not the same,
effects as raised beds.

Although water control has been documented, the majority athlidre in Samoa
utilized rainfed slaskandburn techniques. These gardens can include a number of crops
such asdrg bananallusasp.), kavaRiper methysticumandti (Cordyline terminalis)
which are grown implots usually located near the village, but Buck (1930:545) states that
people would, at times, travel a distance to get to their plots. Specifically,(Be@B:545)
noted Olosega as an example where people would travel into the interior to the tableland
above the village. The primary tools utilized were the digging sticgsgrand the
planting stick, onso to(Buck 1930:545). At times, plots are feziid with mulch of
different plants to improve soil fertility and crop yields as well as reduce fallow periods.

Archaeologically, such a system is difficult to detect. Carson (2006:13, 19) has
reported circular planting beds for the planting of tree csoph as coconut and breadfruit
and retaining walls on Tutuila to protect against erosion problems. For eastern Tutuila,
Clark and Herdrich (1993:168) raised the possibility of some terraces being used for
cultivation instead of habitation, but they suggbs more likely explanation is that these
were used as temporary housing for people cultivating the slopes. Nevertheless, the
presence of these terraces does in fact mark the cultivation of the area, be it on the terrace
itself or the slope near the tace.

Animal Domesticates

Domesticated animals are also part of

Kirch. Within this model, pigs, dogs, and chickens were brought along with crops with the

original colonizers. Archaeologically, however, chicken ispre early, but pig and dog
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come in later, which seems to suggest different introduction events into Samoa (Addison
and MatisoeSmith 2010). Exploitation of wild terrestrial animals, specifically bird, has
been documented archaeologically, specificalfat6 aga, wher e Kirch and

suggest human predation as a reason for extinction of a few species.

Surface Structures arféatterns of Settlement

To understand the settlement of a certain area, the ideal units of settlement must
also be understood @mefined. A number of authors, most notably Davidson (1969Db,
1974), Buck (1930), Holmer (1980) and Shore (1982), have examined in detail the different
levels of settlement within a traditional Samoan system using archaeological and
ethnographic evidence.

The largest recognizable unit of settlement within this system s th@&oy
roughly, village. This particular concept is much debated butebgition, it is a set of
title-holding families that form a grouping. This unit encompasses a large dagal of
sometimes from the coast up to the interior of the island, and each with itsrooyar
council ofmatai (title holder$ (often glossed ashiefg. Within eachn u @rasmallerunits
calledp i t o Davidsan.(1969b:56) considers these entitgespmtially distinct portions
of an u ,omhich have been referred to as subvillages. Because of this distinction and
because of the confusion of terms, Davidson (196957 &uggests that some settlements
seen at contact termed as villages were likdly n uabdidunot truen u .GAithough these
two units were recognized and defined in traditional Samoan society, the ideal may rarely
have existed. Shore (1982:51), for instance, suggests phat & oislittlé raore than a

clustered group of more than oneulsehold that is within a larger settlement unit.
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Participation is the basis aof u membership, which could mean that households living
within the geographical area of a particulau @ay not actually belong to thatu 0 u
Because of these problems, tlentification of specificn u &as been very difficult both
archaeologically and ethnographically. Within the different missionary and explorer
accounts of Samoa, different interpretations of Samoan settlement were reached, even
when analyzing the sameearof the same island (see discussion in Davidson 1969b:55
57).

Archaeologically, large units suchiasu foueverp i t o caondtle identified
during the course of fieldwork. Therefore, smaller remains of past structures within a
village must be reli@ upon in order to understand the overall settlement of the region.
Davidson (1969b:62) recognized three types of features that may help in the identification
of the organization of settlement: thmalae thefale tele and thedfale aitu

Themalaeis in essence the central open area of the settlement that has other
surface architecture surrounding it, ideally in a concentric pattern (Shore 1982)
Archaeologically, this particular feature is yet to be confidently identified as it is described
in ethnograpit and historical literature. Neverthele3ackmond and Holmer (1980:149
151) identified a number of smaller open areamnakse and Best (1993) identifies what he
considersnalaeassociated with fortifications.

Historically, off the edges of thmalaeare thefale tele(guesthouses) f t he &6 ai ga
(family units) These houses were utilized as both meeting place @dribécouncil)
and/or themalaga(guests of the village According to Davidson (1969b:635), through
her study of historical text, tHale telewere the largest houses of the village and,

therefore, should be recognized as such in the archaeologically record. According to Buck
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(1930), the construction affale telewasa family event requiring a large amount of local
resources andt times, help fronthe village. In addition, only the best building materials
were sed for this featurespecifically, wood from the breadfruit tree. Tiade telewould
have served as a source of pride and prestige for the family, so the expense waleseen to
justified. The chief of the family was responsible for all costs associated with building,
including the acquisition of all materials and the feeding of the laborers (Buck 1931):19

Also near thenalaewas thefale aitu(god-house). This structungasthe center of
religious life within the traditional Samoan system. Buck (1930:70) and Stair (1897:226)
state that little distinguishéale aitufrom other structures, other than that they were
known to the residents of the area as being sacred, ammpgdrad some sort of boundary.
Buck does give some details as to their specific function, specifically noting that most of
these structws were dedicated to war gods. Unlike other traditional structwesglitile is
known of these structures from thecounts of missionaries and explorers other than ones
mentioned above and a few others, as these god houses were one of the first aspects of
traditional culture to be abolished, obviously because they were counterproductive to the
mi ssionarieso6 efforts.

Behind thefale teleand thefale aituare thef a | gdwellingohouses). These
houses were constructed in similar ways and used similar materialsfale ttedeandfale
aitu, buttheywere differentiated by their location, size, and degree of skilbistruction
(Buck 1930:1619). A debate does exist concerningsieed i f f er enti ati on
houses compared to tFee teleand common dwellings. Holmer (1980:93) proposes that a
statistically significant difference in platform volume can be usatifterentiate between

the structures, specifically the chiefs house haginglume of 258100 m3 thefale tele
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havingvolumes of 200m3, and common dwelling houses having a volume of between 100
and 200m3. Later, Jenningst al (1982) found that in wdern villages, chiefly houses were
in fact, on average, | arger than commoner 0s
indicates that chief houses were situated on larger mounds. Davidson (1969b:65), however
does suggest that the lack of reference to shafly houses by historic texts indicates that
a division between chiefly houses may not have liegtobviousduring the early historic
period

As for the construction of common dwellings, Turner (1884:152) compares them to
a beehive in whichhie floa's are raised six to eighitches off the ground on rough rogcks
and then an upper layer of smooth pebbles. Buck (19&®§teferring to the same
structures, states that the material used for paving is a reflection of available resources with
some usin@ngular rocks while others usedaterworn stone or coral. Archaeologically,
these common dwellings are identified by the presence of a curbing made of either or stone
or coral, or by a paving of coral araterworn pebbles (Hunt and Kirch 1988; Clark and
Herdrich 1993). These are the most abundant features of any previously described in this
section and it is these feas that are likely to inform us abowdrious aspects of a
settlement system in the interior of Olosega.

Just behind the dwelling houssare thefale umu(cooking houses). The sole
purpose of these structures is to houseutha(earth oven) and provide an area to store
food. Buck (1930:13) remarks that these structures are roughly built with no aesthetic
purpose in mind. Irregularity iconstruction was common and so some variability is

expected, although the general shape was always kept. At times, the cook house may be
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moved to a slope where a terrace had been built with the actual structure being similar to
that constructed on the flgtound.

Connecting many of these areas within residential complexes were paths. For the
i slands of O6Upol u an d24@ aotea paths in thebanvof sthgleon (1 9
ditches on ridges, markers of stone laid throughout a village or to a paiticoiportant
site, paved paths, raised earthen or stone paths, and stepping stone paths over recent lava
fl ows on Savai oi . Hol mer (1980) correlated
habitations and inclusion within wards and householdupéths havéeen recorded in
Ma n walyaalong the coasts (Kikuchi 1963; Hunt and Kirch 1988).

The orientation and layw of the village itself isomplex, and research on this topic
has been debated. The most complete analysis of a Samoan villagetayes from
Shore (1982)who uses structuralist perspective. According to Shore, the layout of a
traditional villageo n S aelies bndooth a linear and concentric pattern based on various
binary oppositions witla binary opposition of seawalahdward driving the linear
alignment. Specifically within this model, thealaeserves as the central location and by
moving further inland of the village, one steps into the realm of the ghosts, and away from
the overall order of the village. Within a tradital village, then, the more prestigious
structures of the village should be more seaward than the structures of less prestige. For
example, a cookhouse will be further inland thayuest houseThe second dichotomy
discussed by Shore relies on thateeperiphery opposition in which the center represents
order and stability, while the periphery represents chaos and the unknownalBeef

the village is again thiecal point of this model. ie same basic principles used in the
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linear model are used this model except, obviously, thatthin the concentric model, if
one moves in any direction away from thalae order and stability ardest.

Others, however, are in disagreement with Shore. Herdrich and Clark (n.d.) suggest
a point field approach tallage layout. Thidayout is much like the centgueriphery
opposition suggested by Shore, but it does not utilize concentric circles and is able to
incorporate units larger than a village or even a district. The only layout that matters is how
far a paticular structure is away from the center of the settlemenmtiae These
borders cashift as political ties shift. Land tenure, then, is not a static division, but is quite
dynamic.

Holmer (1980)using statistical methods, was able to demonstnatetiie
distribution ofarchaeologicasites and features in the Mt. Olo tract was not random and
that some form of clustering was present. Furthermore, again using statistical methods, he
suggested that each of these wards had a high status platformicbrtive chief had his
house. All structures, if they are in the same ward and especially if they are in the same
HHU, are connected via sunken or raised paths. Although aspects of his work have been
criticized (Clark and Herdrich 1993:1-40°/1), many woulcgree with his proposal that the
settlement is the material evidence of a stratified society.

Along with sites largely associated with domestic and residential activities, many
features which have been interpreted to have a specialized fuhetie been documented
and recorded in the archipelago. Thest well known of this group ateet i a {starv e
mound$ (Herdrich 1991) Star mounds have been found throughout the archipelago with
the majority found on Tutuila, but this is probably a reflen of the amount of

archaeological investigation undertaken in the interior of this smaller island in comparison
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to the | arger islands of O6Upolu and Savai 6i

from their general shape, a raised mound with disitia rays, arms, or projections around
the periphery. Although all features classified as star mounds exhibit these general
characteristics, great variation in form exists. For instance, the number of arms, or rays,
size of the mound, height of the mouadd maerial used in construction adependant on
external factors such as availability of construction materials or environmental constraints.
Structurally,Herdrich (1991) has suggested that star moundsbmayype of
effigy, most ofteran octopusq rays) o a turtle (6 rays)depenthg on the group
responsibldor constructionOn Tutuila, many of the mounds recorded by Clark and
Herdrich (1988) were constredt of earthen fill with stone facing, but soare of stacked
stone, which is perhaps dleetion of the natural abundance of stamsome areasSize,
specifically height, is also likely a function of environment. Mounds on the ridgelines are
typically elongated and lowan height while those on flatter swa€es are rounded and
high (Herdiich 1991). The few dates that have been obtained in association with these
features suggest that they were built and used in the last few hundred years before contact
(Clark 1996).
Many scholars would agree that these mounds represent the Samgianof
pigeon catching featurdsiown in other regions of the Pacific (Davidson 1974; Clark and
Herdrich 1988, 1993; Herdrich 1991; Herdrich and Clark 1993, but see Best 1993:431 for
an interpretation of star mounds as parts of a fortification system). HeadritClark
(1993:58), however, point out that function can change through time; a kind of exaptation,
common in evolutionary biology (Gould and Vrba 198&)hat the behavioral purpose

and their symbolic functiomay have changeover time Theaction d catching pigeon
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was never intended for subsistence, although some may have been leat@mmary
reason for this behavievas competitionas pigeon catching was known as a chiefly sport
during the prehistoric era. This competition allowed for the slage oimana(seeShore
1989), and the possibility status enhancemenderdrich and Clark (1993:662)
conclude that these features may have once served to enforce the social hierarchy, but
changed in late prehistory, becomimgmedium for junior chiefso usurp power from their
more senior colleagues. Itimportant to keep in mind theilitarian functionsof star
moundsas pigeon catching and competitive arenas, as well as the symbolic consequences
of monumental architecture on social complexity.
Fortifications have also beercorded both in the ethnohistorecord and the
archaeological record. MoRirtificationsin Samoa appear to have been srfghatures on
ridges, commonlylitches, while complexes of ditches and banks have also been recorded
(Davidson 1969b, 1974; Scott and Green 1969). Fortifications on Tutuila and in the
Manuba group ar e | esiing Kréamérg96G203p mtds.a pddgbtet (19 9
fortification on Olosega, but this actually ref¢o an inland village that Knder dates has
to be located in the interior for the purpose of defense. Others found on Tutuila appear in
the form of stone lined trenches (Clark 1980), inland defensive features (Best 1993; Clark
and Herdrich 1993; Frost 1978), and resource defense aread 9B8sLeach and Witter
1987, 1990) . I't appears that the classic di
have not been found American Samoa although a large portion of western Tutuila, the
interior of Tabu, andvdyegde i nterior of Ofu r
Resource exploitation areas are also known in the archipelago. Although

geochemical evidenaeaysuggest quarries on multiple islands (Weisler 1993), they have
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only been found on Tutuilhere they ardistributed unequally across the landscape
reflecting the distribution of high quality basalThe largest of these is Tataga Matau
located inland of Leone Village toward the west end of the island. Along with the basalt
outcroppings, terraces, defensive ditches, star mounds, and other featurdme fquarry
complex (Leach ahWitter 1987, 1990). Asmall exploitation sites of Alega and Maloata,
both Clark (1993) and Ayres and Eisler (1987) recorded numerous lithic activity and
possible residential terraces associated with the exploitation ofsh#.éhese sites, then,
represent much more than a single outcropping that people would exploit from time to
time. Instead, they represent a complex system of resource acquisition that forms an

integral part of the archaeological landscape on Tutuila.

Sdtlement Distribution

The extent and distribution of prehistoric settlement remains in the archipelago is
only now beginning to be understood. Large scale projects that specifically examined this
guestion are few (e.gGreen and Davidson 1969, 1974; Jagseet al 1980; Clark 1989;

Clark and Herdrich 1988, 1993; Hunt and Kirch 1988; Kirch and Hunt 1993; Pearl 2004,
2006), but a large amount of data has come from them. Specifically, knowledge of site
formation processes and of the complex geomorphololgisiry of the islands has been
gained (Dickinson and Green 1988; Clark and Michlovic 1996; Kirch and Hunt 1993),
which has resulted in a better understanding of why a particular distribution of settlement
exists while also identifying areas that arelljk® yield sites of a particular age. This

section is a summary of interpretations of the prehistoric settlement distribution in Samoa,

born largely out of the work of the previously cited scholars.
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All islands are considered as one in the discussiamtadl settlement due to the
fact that so few sites have been found. A division will be made betwdependent
Samoa, Tutwuila, and the Manuda group when d
differences have affected settlement distribution.aBse of the small amount of habitable
space available on these islands, many late prehistoric features have been built over older
features. This obviously causes a problem for anyone studying the distributiofaoésu
features from a period, as it is thmst recenstructural remains that aneost visible
Because of this, much more can be interpreted about the distribution of sites across the
landscape and the distribution of features within particular sites from the later periods of
settlement.
The lapita Period

Initial settlement, ca. 2900 B.P. of the islands appears to have occurred primarily
along the coast (Clark and Herdrich 1993; Clark and Michlovic 1996; Davidson 1974;
Green 2002). The lone Ldég site, Mulifanua (Green 19Y4and thesitesofo 6 aga ( Ki r c |
and Hunt 1993) and 6Aoa (Clark and Michl ovi
nearly contemporaneous with Mulifanua (see Rieth 2007 for discussion on the issues of
dating initial colonization), have been drastically affected by geomorgicalachange,
which makes the modeling of the prehistoric environment more difficult. It does appear,
however, that they are all situated on coastal flats with access to very productive marine
environments. Although there is some debate as to the dehsitgfrom this period (i.e.
Clark 1996 vs. Green 2002), it is likalyatat least a few undiscovered sites that have been

hidden by the complex geomorphological processes.
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The Polynesian Plainware Period.

Over the next 1,500 years after initial Lizpsettlement (see discussion regarding
discontinuous settlement in Addison and Morrison 2010), settlement may have expanded
over the coastlines and inland areas throughout the archipelago. Specifically, work in
Manuo6a ( etalgnptep; Buntaandkrch 1988), Manono (e.g., Jenningsal
1980), 6Upolu (e.g., Grtaedd)amdutuaeaeg,dson 197
Addison, Walter, and Morrison 2008; Clark 1996; Clark and Michlovic 1996; Eckert and
Welsch 2010) have all yielded sites thate to this period. Like the previous period, their
distribution is still not well understood because so few sites have actually been found, and
field work examining their distribution has not been conducted. It is likely, though, that
inland settlementdbgan at this time, evidenced by dep
Tutuila (Addison and Asaua 2006; Eckert and Welch 2010) and the Falefa Valley on
6Upolu (Davidson 1974). I n regards to evide
A.D. 500, Addism and MatisoeSmith (2010:6) argue that evidence from this period is
consistent with fAa relatively snmmrsityl and di s
agriculture. o

In Independent Samoa specifically, it appears that a pattern of dispersed settlement
ranging from coast to the interior was beginning to form (Davidson 1974; Green 2002),
although not as developed as subsequent periods. This pattern is typified in the Falefa
valley, but Green (2002:131738) and Davidson (1974:161) arguettihdas paralled
elsewhere. Tthe contrary, Clark (1996:453) argues that this pattern may be unique to

Falefa due to the optimal environmental conditions suitable to human occupation that it
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possesses. Furthermore, Clark points out that only one location in the \zaleyiience
of habitation at this time, thus making the actual nature of settlement within Falefa unclear.

Although inland settlement does occur on Tutuila at this time, the pattern is
different than what has been observed in Samoa. Specifically,okddisloa, Tago, and
Vaueli (2008) suggest that inland use was occurring and widespread, but not intensive. As
stated previously, only a few sites of this periodéhactually been recorded safficient
detail to be included in an analysis of settlemestrithution (Addison and Asaua 2006;

Clark and Michlovic 1996; Eckert and Welch 2010; Moore and Kennedy 1999). Although
sites are found on both the coast and inland regions of Tutuila, the small size of the island
does not allow settlement to be truly eeld, and there is little doubt that people from the
inland areas traveled down to the coast for marine resqam@shat people living on the
coast traveled to the interior for terrestrial resources.

The situation Iis even pnorEBhanTde®aga i ni tte
still occupied at this time (Kirch and Hunt
occupied at least through the beginning of the period, although the top layers of the site
have been stripped by bulldozer activity sis tinclear how late the site dates (Cletlal
in prep). In addition, cultural layers dating to this period have been found in Ofu Village on
Of u and TadaoVi |l b&géoapdentholnegbleexdavatedgHunto t
and Kirch 1988). Plainwargeot t er y has al so been discoverec
(Clark 1990) and i nl &traldl996)fBeforatbisistudyjohly age ( He
limited survey and fact checking had occurred in the interior of these islands, so the age of

inland setiement is not known (Hunt and Kirch 1988; NPS 1999).

49



The fADark Ageso Period

After A.D. 500 until the beginning of thé%millennium A.D., the archaeological
record is not well understood on amiythe islands, and is sometinregerred to as the
ADakkeso of Samoan archaeology due to the |
this period (Davidson 1979). Most argue that this lack of sites is due to the lack of an
artifact that can be used to identify a deposit that dates to this period (Rietddison
2008; Green 2002), and some undated deposits are likely representative of this period. In
Samoa, Green (2002:140) suggesfthelanddtape set t |
c ame u n dean examspke ofdhis expansion, Davidson (1974) rnbesmodern
villages have been moving farther and farther inland due to the lack of suitable land for
horticulture near the village. She sees this as history repeating itself, and at earlier times,
specifically during the period in question and the eapéeziod, this is what may have
forced the move into previously uninhtdad lands. Although sites at Mt. Olo and
Pulemelei werdeing inhabited, no large mounds were built until later (Holmer 1980;
Wallin et al 2007).

On Tutuila,inland settlement was qioably sustained and expanded as suggested by
deposits from Faleniu and Malaeimi (Rieth and Addison 2008) inland of the Tafuna Plain
andfrom Vaipito (Addison and Asaua 2006) inland of Pago Pago Bay. Most sites from this
period tend to yield some lithic ditage (Rieth and Addison 2008), and it is likely the
basalt industry on Tutuila had its start during the end of this period, and flourished after. A
large number of architectural forms are presastvell with alignments, pavings, post
holes, and terras being directly dated to thperiod (Rieth and Addison 2008y this

time, slopes in the back of valleys were probably being utilized and there is evidence that
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suggests substantial clearing of vegetation and major erosion (Clark and Michlovic 1996;
Carson 2006; Pearl 2006).

Il n Manubda, little is known of inland set
date to this time are few, represented by T
Tadou (Cleghorn and Shapir dAlar§eatqunt Sftitlligsi r o an
were discovered at Faga, while both sites yiellmahdanshell midden and artifacts.

The Late Prehistoric Period

The last one thousanears of settlement is the best represepegtbddue to the
presence of field monumentwhich have allowed for easier identification of sites. It is
generally argued that this is the time in which traditional Samoan culture developed,
specifically as a house society (Green 2002:138). These developments can be observed in
the archaeologicalistribution of sites over the landscape and the intrasite distribution of
features on 6Upolu, particularly in the Mt.
suggests can be grouped in what he ¢mllsrd® andfhousehold unitsthat reflect a
stratified society

In other areas dhdependenBamoa, dispersed settlement continued into the
interior on both | arge islands of O6Upolu an
Apolima other than the presence of some surface remains (Jeahaig980).

Fortifications appear on the landscape during this period in the form of large ditch and

bank structures, at times appearing to protect a particular resource (Davidson 1974), but
this is unclear. Star mounds also are clearly present at this time, dad ttrat have been

dated date to within the last 500 years (Hewitt 1980a,b; Holmer 1976). These structures are

primarily distributed in the bush but have also been found among residential structures
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(Holmer 1980). During this time period¢cupation athe Pulemelei moundgite a
monumental feature thatdicates mcreased social complexi@giso flourished (Walliret
al. 2007).

On Tutuila, many of the same patterns can be observed, but differences exist. It is
clear that the utilization of the interior expded at this time, and substantial slope
cultivation is indicated by erosion into the valleys (Clark and Herdrich 1988, 1993; Clark
and Michlovic 1996; Pearl 2006). Interior residential sites also date to this time period, but
the extent of former settleant is unknown (Clark and Herdrich 1993). Coastal settlement
continued through this time and probably expanded (Addison and Asaua 2006), including
sites that are associated with lithic manufacturing. These sites are found throughout the
island, and can bguite small or very large (Clark 1993; Addison 2010; Addisbal
2010; Winteroff 2007). Although field monuments are known on Tutuila, the large
platform mounds and raised rim ovens of Samoa seem to be absent (Clark 1996).
Nevertheless, it is clear thewme form of social stratification was present especially in
relation to resource control (Winterhoff 2007). Fortifications are found in the interior of the
island on large, prominent pointsit they are also found near basalt quarries, the most well
known of these is th defensive features of Tatagafdu (Best 1993; Leach andtt&r
1987, 1990). e construction of star mounds also appears to develop during this time
period (Clark 1996; Herdrich 1991; Herdrich and Clark 1993).

Partially because of thadk of habitation markers on the surface, no study on the
distribution of features within a site has been undertaken, and because a large portion of the
island has at been surveyed, oeported beyondray literature, site distributions over the

landscapénave not been considered, although portions of the island have been
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systematically surveyed (Addisen al 2010; Ayres and Eisler 1987; Clark 1989; Clark
and Herdrich 1988, 1993; Pearl 2004, 2006).

The situation i n Manuo0H00iyears ckmanswasthe nt , an
understudied. The archaeol ogical sequence o
period, but some surface remains probably date to this time (Kicchiant 1993). In
addition,little is known about other areas, althoughwa €RM projects haveeen
conducted studies near Sililge on Olosega anoh the northeast coast of Ofu (Best
1992; Moore and Kennedy 1996; Radewagen 2006). The surface remains that have been
found in the interior of Olosega probably date to sometimiaglthis period as indicated
by the presence of star mounds arfdrmation fromoral historyOnTadu, sett | emen
indicated on the coast (Hunt and Kirch 1987, 1988), but little survey has been conducted in
the interior (Clark 1990; Herdrickt al 1996 Herdrich and Clark 1993). Some surface
remains have been found, but no study of their distribution has been undertaken. In
addition, as mentioned before, staounds have been discovered on all islands, but only
their distribution on Olosega is known (§R999).

The Historic Period

At the end of the previous period, specifically just after European contact, the
settlement pattern may have changed drastically. According to one model, people moved
down to the coast into clustered vilesyand population dsity may havelummeted
(Davidson 196B), although actual figures are unavailable. This is the settlement pattern
seen by visitors and anthropologists who first studied the Samoan archipelago, and little

has changed since with most settlement still oauyiwn the coast.
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As the previous discussion ha®sgim, settlement in Samoads/erse and, in ways,
dependant on the environment. Much work is yet to be undertaken on all the islands in the
group and it is hoped that this study contributes to the knowlbdse collected over the
past 50 years. The modeling of cultural evolution has always been a part of Samoan
archaeology (Green and Davidson 1868&aving been very beneficial to this point, and

will surely continue to be beneficial in the future.
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CHAPTER 5. RESULTS

In this section| will summarize the results of ti@@osega surveproject. The bulk
of the section is related to surface features identified during the survey in the interior which
included star mounds, terraces, ditches, ditched esyaepressions, and miscellaneous
features. At the end, however, results from a small reconnaissance survegtedmmver
Oge coastal plain apresented as well as a summary of the artifacts collected from the
interior of the islandFor more informatio on thefeatures referred to within this thesis, see

the apendix at the endr the report on file at the ASHPO offices

Inland Survey

As was stated in the previous chapter, the accomplishment of the major goals of this
project relies on a substantialrgey of the interior of the island. This survey identife
documente@4 sites distributed over the southern half of Olosedta one of those sites
consisting of 227 featureélthough some of these features exhibited unique
characteristics, all but few features were grouped into a feature type which included star
mounds, terraces, ditched terraces, linear depressions and ditches, and depressions. The
following is a summary of these feature types.

Star Mounds

As discussed above, star mounds @me of the few features in the Samoan
landscape that can be considered as monumental architecture. Because of this, these
structures may hold important information regarding the social and political atmosphere of
prehistoric Samoa. These features hawnldeund on nearly all of the main islands in the
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archipelago (only Apolima excluded) with the largest number discovered on the island of
Tutuila (Herdrich and Clarli993. Hunt and Kirch (1988) suggested that these features
were not present on the smallands of Ofu and Olosega. A couple of years later, however,
Clarkand Herdricf ound st ar mounds on Taobu, Herdri ch
1997, Epi Suafoba, with the National Park S
University found aotal of 31 star mounds distributed on the two ridges leading up to the
summit of Olosega (NPS 1999; Clark field nofds star mounds documented in this
study were only found on the southern ridge of Olosega while the total of 31 reflects both
the noth ad south ridges) Thus, one of the goals of this project was to relocate these
features, record them in more detail, and establish their location using the GPS device.
Because of the work of the NPS in this area, previously identified star mounds have
been designated site numbers by the ASHPO office, and these numbers will be used to
describe the features. Although all star mounds are considered separate sites for
administrative purposes, these site designations were ignored during the analysis of the
matrial and the settlement was analyzed as a single group. Because of the nature of the

vegetation in the area, some features received much more detailed survey than others.

General Garacteristics

Although variation was discovered in some of these strestgeneral statements
can be made about the group as a whole, with the most striking variations described one at
atime A total of 23 star moundswéasound, all | ocated on Mat aba
present day village of Olosega. All are constrdaieearthen fill with very little stone
present on the structure itself. In addition, all appear to be raised structures built off the

ground by adding material both étevate and widen the ridge on which these structures
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lay, being more pronounced atthront of the structure. The back of many, on the other

hand, have large, steep banks that serve as a boundary, the size of the banks depending on
the slope of the ridge. This portion of the structure appears to have been dug out to level
the area.

The reight of these structures appears to increase as one ascends farther up the
ridge, but all are raised at least half a meter off the ground surface at the front. The average
length is 25.0 m, while the average width is 13.1 m. The shape of most of theresus
elongated with projections present on front and sides (slope side and cliff side), but absent
on the back. Unfortunately, however, many of the projections on the cliff side of the
structure have slumped off soicha degree that identification pfojection form was very
difficult, sometimes impossible. Thus, the number of projections on each structure should
be viewed with caution, and it is likely that, for at least a few, the actual number of
projections was different when the structure wass@. Nevertheless, the number of
projections recorded during this survey ranged from three to ten, with six being the median
and just under six being the mean. All but one of these star mounds exhibited some sort of
facing on the projections and, in a feases, between the projections. The number of
courses and the size of rocks utilized varied greatly, but most had just a few courses of
mediumsized boulders. Furthermore, this facing seemed to become more sophisticated as
one ascended the ridge which niyeither related to the increase in height of the
structure, the increase in slope of the surrounding area, or perhaps a combination of the
two.

Surface remains on these structures were rare, but some scatters of angular stone

were noted on a few moundehe few alignments and depressions that were found will be
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described below. Vegetation was variable depending on where one was on th& ridge.
plants, howeververecommon on and around the star mounds, but othettithfew
economic plants were idenéatl.

Coral in Facing

In addition to stone, pieces of coral have also been found in the facing of star
mounds (Clark ad Herdrich 1988). Althoughare, examples of this are present in the
survey area. For instance, the star mounds of sites2A®9, AS12-031, and AS12-042
all appear to have some coral included in the facing, but the majority of this facing was still
stone with just one piece of coral includ&igure 4. During the fieldwork, it was difficult
to identify coral in the facing rocks becausea rainforest environment coral and stone
look somewhat similar in certain lighting situations. Consequently, in some instances the
identification of coral was done from photographs after the field work was completed. With
that stated, coral is definiiepresent only on site A$2-029 and is likely present on the
other two.

The function of this coral is unknown. One possibility is that it was merely a
convenient material at the time of construction, but, more likely is the suggestion that the
coral hadsocial significance and would have been brought up into the interior for a reason
in the place of stone. Perhaps, as Clark (1989:142) suggests, it was to further identify these
structures with the sea creature with which they have been interpretedftp (se@ also
Herdrich 1991).

Negative Pojections

Like Tutuila (see Clark and Herdrich 1988; Clark 1989), only one definitive

example of negative projections was found during this project. Negative projections are
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projections that do not appear to beseal, but rather are carved out of the back bank of the
mound. These projections are approximately the same length of the other projections, but
do appear to be somewhat wider. Between the two negative projections is a flat area of

raised earth that is mudébwer than the bank, which appears to have been made to

differentiate the two projections, making them separate entities.
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Figure4. Coral in the Bcing of AS

Because only one structure has clear negative projeciiaagpretations are
difficult to propose, especially when considering that other mounds had the same number

of projections and none were negative. It could merely be a product of environmental
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constraints of that particular area or perhaps personal@nets of the builders. Another
possibility is that the builders merely wanted to make the structure look visually pleasing,
and thought that would not be possible if they added additional projections on either the
slope or cliff side.

Causeways, Ditcheand Terrace Skirting

In eastern Tutuila, Clark and Herdrich (1988, 1993; Clark 1989) recorded a number
of star mounds with ditches in the vicinity, which they either interpreted as being
boundaries of the structure or defensive in function. On Olosegeever, few such
ditches were identified. For example, the back of the star mound at sit8-8& is
bordered by a small ditch, and it appears that this ditch serves only as a border and not a
defensive feature. Although a few additional ditches or suipliaths were discovered in
proximity to star mounds, these were not related to the actual structure.

Instead of ditches, some star mounds were surrounded by flat {keace
structures. These terraces, however, do not completely surround the sthudtare,only
present in specific areas, possibly built to better define the structure. For instaimse, a 2
wide terrace skirts the entire slope side of the star mound-a2A32, while a small
terracelike flat area was identified between two projectionghe cliff side of the star
mound at site AS2-041.

In addition to terracing and ditches, a causeway was discovered that connects sites
AS-12-044 and AS12-045, measuring 4.2 m in length and 0.5 m in width. To date, this is
the only such causeway fadibbetween two star moun¢isigure 5. This suggests that the
structures were contemporaneous, but why a causeway was needed is unclear. Potentially,

the number of competitors competing at this time was greater than the number of

60



projections on either mourdie to constraints posed by the environment or society and,

because of this, two mounds were needed for the same competitive event.

‘4 ./._ o - e o* ] .
Figure5. Causewayetween AS12-044 and AS12-045

Variation in Morphology

Although the vasmajority of star mounds in this area have an elongated, oval
shape, a few are more circular in shape and have positive projections present on all sides.
These were located in areas of high points in the landscape, specifically between two
eroded stream Ib&s. The star mounds, therefore, were located at an apex of sorts, making

them appear even more raised than they actually were. Because of their shape and the
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presence of arms all around the structure, they had more projections than the other mounds
in thearea. Although it is possible that social factors influenced the location of this type of
mound, the environment allowed for it.

Stone Alignments and épressions

Evidence of surface structures is rarely, if ever, found on star mounds. It is because
of this that they were originally interpreted as being a specialized site (Davidson 1974), and
the star mounds in the study area were no different, exhibiting few signs of surface
features. Some surface structures, however, were present in the form of escngll
small depressions, the most impressive of which was a rock pile that measures 2.2 m in
length, 1.5 m in width, and 0.25 m in height, recordedtar mound AS2-028 (Figure
6). It is located near the clifide of the structure. The function ofdlstructure is unclear,
but the local Samoan guide that accompanied the crew that day noted that it may be a
burial. Stone piles were also noted on other star mounds, these were merely collections of a
few rocks; not as impressive as the one orl2H?28.

The depressions found on the star mounds were all quite small, none being over 50
cm in diameter or more than 30 cm deep. The locations of these depression were variable
on each star mound, with some being toward the middle and others being on projections.
Although it is possible that these were manmade, it is likely that at least some of these were
related to vegetation activity.

Interpretations

Although a small number of differences were observed between star mounds found

on Olosega and those found aher islands in the archipelago, it appears that this feature

class is fairly homogenous throughout its geographic expanse. On Olosega, the primary
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purpose of the star mounds does not appear to be defense, as Best (1993:431) has
suggested, given the lackaefensive advantage these structures would have provided to
either the residential areas or cultivated land. No evidence was found, however, that would
either support or deny any interpretations proposed by Herdrich and Clark (1993) or

Herdrich (1991).

Figure6. Rock Rle on AS12-028

Although additional comments on the function of these features cannot be made,
the star mounds on Olosega do provide some additional information about this feature

class. First, it appears that more than one star mound beulsed for the same
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competitive event as evidenced by the causeway connecting sEz@B! andAS-12-

045. Although this does naecessarily prove that they were used at the same time, it
suggests they were because no other sites were connectet awsay, and the

environment around the sites did not make a causeway necessary. In other words, it would
not have necessarily been more difficult to travel betweeld2@43 to AS12-044 than it

would be between two other star mound sites on the ridge.

The sheer number of star mounds in this area is also unique and begs the question
why there was a need for so many. Clark and Herdrich (1986, 1993) have suggested that
pigeon catching, which is interpreted as being the dominant function of stadsjong
be a surrogattor warfare; it was the peaceful means to settle conflict that avoided loss of
life. Although competition was the important aspect of pigeon catching, evidence suggests
their use in divination and healing (Moyle 1974:165; see also HeranigiClark 1993:57
58). The primary purpose for the construction of these structures was religious, not
necessarily for competition alone, although competition was always part of the activities.
Herdrich and Clark (1993:61) have proposed, however, thatiove, the mounds and the
activities associated with them evolved so that competition was the primary purpose of the
activities with titles being wagered at times.

Terraces

Terraces were by far the most numerous feature type discovered during tlye surve
Although found on other islands, discussion regarding their function and morphology has
been limited (e.qg., Clark and Herdrich 1988, 1993; Davidson 1974). This section will

summarize the data collected and provide interpretation of that data.
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Morphology

A total of 196 terraces was recorded using a @Rite four, Features 3, 2140,
and 27, weredescribed in detail but not plotted. As with all other feature classes, a large
amoun of variation exists in thenorphologyof terracesThe majority of suctures were
constructed by the cutting out and flattening ohesn of the landscape (Figure & few,
however, were constructed using a classic cut and fill technique with a retaining wall (e.g.,
Feature 11). Generally, these features exhibit a si@elp, some having what appears to be
stone facing, to the upslope and unmodifsope to the dowslope, which made height an
unusable dimension. Instead, it would have been beneficial to measure how large the back
banks were, but only estimations weréuatly made in some circumstances, with height
merely dependant on the degree of slope of the area on which the terrace was constructed.
The sides, like the fronts, were not well defined as they gradually graded into the
surrounding slope, although banksditches were rted in somenstances that served as a
boundary. Features 86 and 138 may exhibit evidence of a retaining wall on the sides in the
form of a boulder alignment to protect from slumping into a stream bed, but this is a unique
situation giverthe location of the terraces.

During the spatial analysis, the terraces were divided into six size desszson
surface arewvith size six being the largest. This distinction between size classes, however,
wasarbitraryas few natural brealsuld be dentified in the dataxcept for size class six.
Instead, divisions were made at arbitrary intervals to divide the data and identify potential
differences. Although rare, morphological differences were noted in two size classes. In
size class one, someri@ce appear to be constied in the same way as othbtd are

bowl-shape and measure between 5 m and 15 m (Features, or parts of Features, 22, 29, 44,
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63, 69, 91, 95, 101, and 183). Terraces classified within size six were all morphologically

different and are described below.

Figure7. Overview of Terrace 82. Note theo€onut andri.

These differences are one reason why size class six, which includes Features 86, 93,
188, and potentially 82 and/or 30 through 32, was diffgated from the rest of the
terraces. For instance, Features 93 and 188 are both very long, with length measurements
of 200 m and 180 m respectively, in addition to being banked adotheslopeside,

giving the impression of a linear depression. AltHotltese are very similar for the most

66



part, Feature 93 widens in areas, creating teflikeareas. Feature 188, on the other hand,
continues to be the same width throughout its extent. Although different than the previous
two, Fedure 82 and the combinan of Features 30 through 32 could also represent a

terrace of this sort. Both examples are much smaller than either of the previously

mentioned features, but are long and thin, making it unclear whether or not one or both of
these features should be déied with Features 93 and 188. Features 30 through 32 were

given separate feature numbers because small linear depressions appear to mark boundaries
between the three features, but it may have been used as one structure with divisions.

Also within thisarea is Feature 19, which was originally classified as a star mound,
but was later reevaluated. This feature is quite large at 52 m long and 16 m wide, and is
located amongst a number of smaller terraces. It is possible that this terrace also supported
a sgnificant structure, but further mapping will aid in interpretation.

Feature 86 is another large terrace, wider than, but not as long as, Features 93 and
188 at 74 m long and 27.5 m wide. Along with a variety of surface remains, this feature
also exhibied a path, which appears to lead past two platforms to two other tefiraess
platforms are small, built on the stream bank to the north of the actual terrace, with no
surface remains identified. During the survey it became clear that this feature was
something unique on Olosega.

Although not unique in terms of size or general morphology, Feature 48 exhibited a
smalker terrace positioned onarger terrace. Both had many of the same characteristics as
other terraces in the area, including coral andesszatters as well as a large bank to the
upslope. It is likely that a specific activity took place on the upper terrace, but what that

activity was is unknown as no testing was conducted.
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Surface Remains

Many terraces exhibit structural remains, whietlude evidence of coral or stone
paving (Figure § as wdl as gone alignments (Figure)9many of which appear to
represent house curbing. In total, 14 terraces have stone alignments, 108 terraces have both
coral and stonsecattergdoes not include temces on which only a single piece of coral was
found), 42 have just stongcatters4 have just coracatters38 have o surface remains,
and 4 remaimnevaluated (note: these nundb@o not add to the total number of terraces
for reasons described bel@md because only those features that were both plotted and
evaluated were included). All terraces with curbing have both stone and coral paving
except one, Feature 102, which only exhibits stone paving. This curbing is predominantly
arcing in shape and nstructed using mediwsized basalt boulders. Few whole curbing
alignments were found, but the few that were observed measured over 10 m in maximum
length. Terraces with coral and stone scatters exhibit varying amounts of each; some were
completely coverg by coral and stone while other terraces merely exhibit a small scatter.
In addition, the stoni the scattersn many of the terraces is angular and not
representative of paving, while in other cases the stone wag(j@ebbles often used as
house foors) (Figure §. The terraces exhibiting just coral are all located near the slopes
overlooking Oge coastal plain, which would make the transport of this material for these
terraces more feasible. Nevertheless, it is possible that sampresenivut overlooked
during surface examination.
Distribution

After the terraces were classified into the different size grades and the different

structural types described above, GIS analysis was conducted to search for patterns in the
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data, including such methods nearest neighbor analysis, central feature analysis,
geostatistical analysis, and basic visualization, which provided the bulk of analytical
information(Figure 10) A large majority of terraces with surface structure are located
downslope of FeatureB3which is a large ditch cut across the survey area (see below
discussion on ditches). More specifically, all terraces with curbing stone and all but four
terraces with coradcattersare locatedlownslopeof the feature. The majority of terraces
exhibit stone scattenith no coral, on the other harate located either upslope of Feature
38or on tte peripheries of the settlement (Figure 11). This distribution is similar to that of
terraces with neither stone nor coredtters, whileghe four terraces ih coral but no stone

scatters are located near the slopes leading down to Oge coastal plain.

Figure8. Ili'ili Paving on Feature 35
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Figure9. Curbing on Feature 86

A nearest neighbor analysisas/then run on the terraces to understand the nature of
the distribution. The first analysis considered only the location of the features and not any
of the attributes associated with the particular terraces, such as size. This analysis indicates
that thedistributionis clustered with a less than one perdieiihood of the distribution
being random. Size classes were then taken into account, specifically size class six. This
analysis indicated their distributionaw dispersed with a less than one pdritieglihood of
that distribution being random. Although it indicates the type of distribution, the nearest
neighbor tool in ArcGIS does not identify those clusters and, thus, another method needed

to be utilized.
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A geostatistical method, namely ingeneight distance, was uséalexplore
general trends in the distribution of the terraces based on terrace area and to pinpoint
locations of clusters identified by the nearest neighbor angBigisre 10) Because this
technique is designed to be a predeetmodel, the patterns identified can be difficult to
interpret. Nevertheless, the method did appear to identify two, possibly three, groups
separate by stream channelg/hich roughly correlate with the long, banked terraces
described above. The final apsils of the distribution of terraces focused on the central
feature. This method simply explores the data and identifies the central most features in the
distribution, in this case Feature @dgure 13.
Interpretation

Terraces, although fairly abundantSamoa, have never received considerable
functional interpretation. Both Clark and Herdrich (1986, 1993) and Davidson (1974)
suggest that such features may have served a residential purpose, but the extent of that
settlement is short term, which doeg appear to be the case on Olosega. The surface
structures found on the terraces, the morphology of the terraces themselves, and the
distribution of those terraces all suggest that many of these features were inhabited
permanently. The few that exhibit sarface remains of any kind, however, may have had
a different function. Because of the lack of structural remains, and because of their
location upslope of Feature 38is possible thathese may have been used by those
cultivating crops as workshopeas.

Analyses suggest that three levels of settlement are present on Olosega. Feature 86,
with its unique morphological characteristics and its central location, is suggestive of a

high-status residential area, in the form of either a chiefly househglerbaps a largile
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tele (communityguesthousg. The second level of settlement is represented by Features 93
and 188, the long and narrow terraces. These two examples appear to be associated with
two clustered groups identified by the geostatisticdlr@arest neighbor analyses,
although a third may be represented by Feature 82 and/or the combination of Feature 30
through 32. The final settlement class is of common dwellings represented by the bulk of
the terraces on Olosega. Although these terracg®ra size and distribution, there is no
indication that they were internally differentiated. For instance, although it was initially
thought that terraces with curbing may represent internal differentiations, the nearest
neighbor analysis indicates thheir placement is random. Consequently, further
interpretations are not possible. Further interpretation may be possible among size class
five terraces, such as Feature 19, but more precise data are required to better understand
their distribution withinspecific clusters. It is possible that each potential cluster also has a
high status terrace.

Although no testing was conducted, it is possible that the-bbaped terraces
discovered represent cooking houses or specific activity areas given theiastape
location. A number of these were either found directly behind, on, or to the side of other
terraces, whiclis the location of cook houses suggested in the literature described above
Specifically, Feature 22 appears to be associated with Featured 23 hy a sunken path,
which may signify what Homer (1980) refers to as household units. In addition, what
appears to be fireracked rockhat may reflect heat from cookimgas discovered on an

example of thigype of terrace (e.g., Feat28).
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Figurel10. Clusters Identified by Inverse Weighted Geostatisitcalpsis
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Figurel2. Size Class Six Terraces and the Centealtlire (Feature 86)
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Ditched Terraces

The feature class labeled as ditched terraces during this survey is yet to be reported
for any other islandni the archipelago. A total of 22 features were discovered on Olosega
and classified in this category. Because these have not yet been found on any other island,
they were not recognized as a new feature type until a few days into the survey. In fact, a
number of these structures were classified as other feature types during the survey process
until a pattern became clear, which affected the way in which these structures were
recorded, specifically how each was photographed. The following is the desaviption
these features as understood at this time, with special attention given to the morphology
and variation of the ditched terraces. In addition, interpretations regarding the function of
these unique features are proposed at the end of this section.

Morphology

These structures are named after their general morph@dggrace surrounded by
a ditch Besides this, variation is fairly common including differences in the size of the
terraced area and the ditch as well as differences in the general camswiitie feature.

All are of earthen construction with some possible evidence of stone facing present
on a few features. Two basic morphological groups were identified that appear to
correspond to the natural topography. Type | was observed on flatcyvath a deep ditch
surrounding the feature giving it a raised appearance. A mere two examples of this type,
Features 1 and 193, were recorded and both appear to have been raised with earthen fill
alone. The rest of these features are built on heaapyrgl land. These ditched terraces,

Type I, exhibit a flattened area on tlewrslopeside of the feature with a steep bank to

the upslope, which is partially or completely surrounded by a ditch. Thus, if one were to
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walk dowrslopeonto one of these feats, one would encounter a ditch first, then a steep
bank, a flat area, and finally the ditch that sunds the feature again (Figure)18he

opposite pattern, with the flat area upslope of the steep bank, was only found on one
ditched terrace, Feawd/. The average size of a ditched terrace in the project area is less
than 23 m in length and just over 17 m in width, while they range between 12 m and 35 m
in length and between 8 m and 26 m in width (see Appendix for more detailed metric data).
A complée ditch was observed to surround 18 of these features with a partial ditch
bordering four other features on three si(lggure 14. These ditches were variable in

size, but many of the features near the center of the research area had ditches thed measur
near 0.5 m deep, while those toward the peripheries had ditches closer to 1 m in depth.
Ditch width followed a similar pattern with those near the center all possessing ditches near
1 m in width, while the ditches of the features on the periphery voenenonly 23 m

wide. In addition, a causeway of earthenstouction was identified only dfeature 83,

even though the ditch was less than 0.5 m deep in that spot. In addition, some ditches
contained come coral and stone, but this may have been displacethé actual terrace

itself. Feature 108 is of unique construction. The north half of the feature is elevated ca. 20
cm, with the elevated area bounded on three sides by the ditch, and the fourth side dropping
down to a common terrace with coral anchstpaving. Thus, the feature displays
characteristics of both a ditched terrace and a common terrace.

Surface Remains

Surface remains constructed of stone, coral, or both were recorded on all but five of

the ditched terracg&igure 15. Although almost ldditched terraces had some evidence of
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surface remains, these remains were variable with no true patterns being identified through

the survey area.

Upslope portion
of ditch

Bank

Downslope
Flat area ditch

Figurel3. Profile View of a Type Il Ditched Terrace. Not toefe

Figurel4. Upslope Portion of [ch on Feature@4.
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