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Introduction

Recent archaeological investigations on the northern limestone plateau of Guéihan (Guam) have
revealed evidence of Indigenous CHamoru habitation in an area previously thought by archaeologists
to be inconducive to sustained habitation. Among comparatively poor soils and a lack of surface
water, recent archaeological investigations show the presence of extensive surface artefact scatters,
subsurface middens and substantial mortuary areas, highlighting the resilience and ingenuity of
CHamoru to adapt to their island ecosystems. Whether it be limestone plateaus with no surface
water and marginal soils or volcanically active islands (Butler 1992; Hunter-Anderson and Butler
1995; Dixon et al. 2012)—all within an archipelago susceptible to climate extremes by way of
typhoons, droughts and torrential rains—Indigenous CHamoru have always found a way to turn
the marginal into the not-so-marginal.

Archaeological investigations were carried out by Kleinfelder, Inc. (formerly GANDA) during
development for the new Marine Corps Base Camp Blaz. Camp Blaz comprises approximately
227 hectares (561 acres) on Guahan’s northern limestone plateau, in Finagudyok (Finegayan),
Dédidu (Dededo) Municipality. Over approximately four years of effort, two primary Latte Period
habitation sites (Migua and Sabidnan Fadang) and several subsidiary sites were documented
(Figure 8.1). This chapter presents a preliminary overview of archacological results from the Sabdnan
Fadang habitation, with implications for Indigenous adaptability to a marginal environment.
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Figure 8.1. Approximate location of Sabanan Fadang within the northern plateau of Guahan.
Source: Kleinfelder, Inc.
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Physical environment of the northern plateau

Guéhan is the largest island in Micronesia, approximately 48 km long and 6 to 19 km wide with a
land area of 540 square km. The island’s position, about 13 degrees north of the equator, contributes
to a tropical environment. Guihan consists largely of two distinct geological units (with variation
across both units): an uplifted limestone plateau bordered by cliffs in the north and a dissected
volcanic upland in the south. The Latte Period (800 to 1521 CE) habitation site, Sabanan Fadang,
is situated on a slight rise in the otherwise relatively level terrain of the northern plateau, with
elevations ranging from approximately 132 to 143 m above mean sea level. The site is roughly
4.2 km from the west coast at Pugua’ Point.

Formed on Mariana Limestone overlying volcanic rock during the Pliocene and Pleistocene
epochs, northern Guahan is composed of a nearly flat platform of reef-associated limestone that
has been lifted above sea level (Tracey et al. 1964:A62). This northern unit is largely void of natural
freshwater sources, as the permeable limestone prevents the formation of permanent streams (Tracey
et al. 1964:A9; Taborosi et al. 2005:18, 22). Soils on the northern plateau generally consist of
residual deposits derived from weathered limestone. These deposits are shallow and exhibit weak
soil development. Deeper deposits with stronger soil development form in depressional areas that
accumulate alluvium eroding from adjacent areas of higher elevation (Young 1988:104). Soils within
Sabdnan Fadang consist entirely of relatively shallow (up to 30 cm to bedrock), well-drained cobbly
clay loam developed from porous coralline limestone (USDA 2025). Soil permeability is moderately
rapid, runoff is low and erosion is minor.

Guahan’s wet and dry seasons are defined by changes in rainfall, temperature and wind patterns.
In the wet season, from roughly June to November, annual rainfall across the island averages 216—
292 cm (Gingerich 2003:1). Precipitation within the northern plateau averages between 229 and
241 cm per year, which Dixon et al. (2018:2-2) note is on average ‘adequate for crop growth and
would not have been a constraint to pre-Contact and early post-Contact Chamorro agriculture’.
The El Nifio/Southern Oscillation (known as ENSO), occurring in patterns lasting from three to
seven years, causes sea surface temperatures in the central and eastern Pacific to rise. On Gudhan,
this results in drier weather conditions during the dry season (December to May) and affects food
and water availability. More intense tropical storms and typhoons, common to the island, form over
these warmer waters. The devastating typhoons bring large amounts of rainfall and strong winds.

Prior to twentieth-century disturbances (e.g. ranching, copra plantations), a native limestone forest
covered the northern limestone plateau. The forest contained native plants, such as trongkon nunu
(Ficus prolixa, Pacific banyan), kaffo’ and pihong (Pandanus spp., screwpine), lemmai and dokdok
(Artocarpus altilis and Artocarpus mariannensis, breadfruit), paipai (Guamia mariannae), ifit (Intsia
bijuga, Borneo teak), fadang (Cycas micronesica, Federico palm) and pdgo (Hibiscus tiliaceus, sea
hibiscus) (Taborosi 2013:15). Historic activities replaced the native forest with a disturbed limestone
forest community mixed with secondary growth vegetation, such as introduced tangantangan
(Leucaena leucocephala) (Taborosi 2013:16-17). Recently, mass land clearing for construction
of Camp Blaz facilities replaced this plant community once again as vegetation and topsoil were
largely removed.
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Indigenous land use on the plateau

By the Latte Period (800 to 1521 CE), moderately large villages had formed within nearly every
protected coastal embayment in northern Guéhan, such as at Hila'an, Haputo, Litekyan (Ritidian),
Jinapsan and Tarague (Reed 1952; Reinman 1977; Kurashina et al. 1981; Liston 1996; Olmo
et al. 2000; Hunter-Anderson et al. 2001; Carson 2012). In contrast, relatively few Latte Period
habitation sites have been documented on the northern limestone plateau (Reinman 1977; Welch
2010; Dixon et al. 2016).

And yet an increase in population densities during the Latte Period led to increased demands
for ‘firewood, construction materials, forest fruits, and agriculturally produced foods’ ,which led
to greater use of inland environments throughout the Mariana Islands (Dixon et al. 2011:393).
A general pivot from the coast to more inland settings prevails across much of the Pacific during
this period, possibly due to changing environmental conditions affecting sea level and rainfall

(Nunn et al. 2007).

Latte Period pottery and artefact scatters are ubiquitous on Guahan’s northern interior. These
were thought to represent inland field camps where coastal populations managed and collected
from native forest communities and farmed arable soil (Moore 2005; Dixon et al. 2011; Dixon
et al. 2012). The extensive pottery scatters in seemingly non-habitation contexts on the plateau are
posited as possibly being associated with agricultural activity (Tomonari-Tuggle et al. 2018a:123).
It has been suggested, for example, that discarded concentrations of small (less than 3 cm) pottery
fragments were intentionally introduced to soil planting mounds to help soil retention and promote
aeration (Bulgrin 2006). Inland forest clearing and associated brief, intermittent habitation of the
northern interior are represented archaeologically by dark midden soil, artefact scatters, rock walls
and platforms and stone mounds, often situated directly above large coastal embayments (Liston
1996; Dixon et al. 2011; Dixon et al. 2012).

Early historical accounts indicate the presence of CHamoru villages on the northern limestone
plateau, including within the vicinity of Sabanan Fadang. Soon after European contact, these
village locations were recorded by Father Alonso Lépez, a Spanish cartographer and member
of the Jesuit mission who travelled throughout Guahan from 1671 to 1675 CE (Driver 2005).
His observations were recorded in one of the earliest maps of Guihan, dated to 1676 (Tomonari-
Tuggle et al. 2018b:27-29, 337) (Figure 8.2). This map contains the earliest known written reference
to the traditional place name of Mégua’ or ‘Mahgua, located inland from the ‘Hapoto’ (Haputo)
embayment and approximately 650 m west of Sabinan Fadang.

Indigenous settlement patterns continued during the early phases of European encounters, but in
1668 CE a Jesuit mission arrived in the Marianas to convert the local population to Christianity
(Driver 1993b). The ensuing Spanish missionisation and colonisation of the Marianas disrupted
these settlement patterns and transformed Indigenous communities into Spanish-controlled villages.
In the 1690s, during a process known as La Reduccién, the Spanish government relocated the
Mariana archipelago’s Indigenous population into six mission villages: Hagatna (Agafia), Humatak
(Umatac), Malesso’ (Merizo), Inaldhan (Inarajan), Pago and Hagat (Agat), with the seventh located
on Luta (Quimby 2017:174). All relocation villages were in southern Guéhan, which left the north
largely depopulated. The dissolution of Indigenous settlement practices thereby coincided with the
intensification of Spanish colonialism and missionisation in the late seventeenth century. Traditional
knowledge of land use and the structure of habitation on the northern plateau largely disappeared
with time.
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Archaeological investigations

The Sabanan Fadang site comprises 3.6 hectares (8.9 acres) situated on a slight rise in the relatively
flat limestone topography. At least 73 features and 22 areas containing human skeletal remains
were recorded within the site. Feature types include thermal features (e.g. fire pits, hearths, earth
ovens), sediment stains, subsurface cultural layers (including midden deposits) and surface artefact
scatters. All but 11 of the features appear to date to the Latte Period; of these, four are twentieth-
century artefact scatters, while the remaining seven are sediment stains lacking any distinct temporal
or cultural indicators. They could be remnants of Latte Period activity or late nineteenth- to early
twentieth-century forest burning for tree crops (e.g. copra).

Atleast 14 Latte Period features are sediments stains, large patches of black to slightly darker sediment
that are distinctly different than the surrounding red limestone soil mass (Figure 8.3). This staining
often results from thermal and other human activity that contributed charcoal and other organic
residue. The staining is sometimes muted and not definitively from thermal activity. The sediment
stains contain fire-affected limestone, pieces of carbonised niyok (Cocos nucifera, coconut) shell and
Latte Period pottery but no other cultural constituents (Figure 8.4). The features average 15.5 square
metres in size, are about 20 to 30 cm thick and are positioned in clusters outside of dense midden
deposits. The sherds in these features are rather small (less than 3 cm) pieces of broken earthenware
vessels, which stands in contrast to typical Latte Period pottery assemblages from habitation sites,
and to other activity/midden areas at Sabinan Fadang, which include a range of sherd types and
sizes (Moore 2002).

Figure 8.3. Latte Period sediment stain in Sabanan Fadang.
Source: Kleinfelder, Inc.
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Figure 8.4. Overview of a possible Latte Period garden plot on the northern plateau.

Source: Kleinfelder, Inc.

Ten radiocarbon samples from point-provenienced, subsurface archacological contexts and short-
lived plant parts (all Cocos nucifera endocarp) were submitted for accelerator mass spectrometry
(AMS) radiocarbon dating with results calibrated with IntCal20 (Reimer et al. 2020) (Table 8.1).
Three feature contexts yielded date ranges within the Middle Latte Period from the late fourteenth
to sixteenth centuries, while four feature contexts yielded date ranges within the Late Latte Period to
early Spanish Period from the sixteenth to the mid-seventeenth to early eighteenth centuries.

Table 8.1. Radiocarbon analysis summary.

Sample no. (2345-11-) Provenience (unit) Lab no. (Beta-) | CRA 313C Cal. AD/CE, 95.4%"
C14-03 F2021-147 (EU1) 613602 640+30 | -25.4 1336-1396 (57.3%)
1285-1328 (42.6%)
C14-02 F2021-154 (EU4) 613603 360+30 | -24.5 1550-1634 (51.1%)
1456-1528 (48.1%)
1541-1545 (0.7%)
C14-09 F2021-154 (EUG) 613604 380+30 | -21.7 1447-1525 (62.2%)
1569-1632 (35.8%)
1558-1567 (1.9%)
C14-10 F2021-143A (EU14) 613609 290+30 |-24.0 1498-1601 (67.1%)

1615-1661 (32.1%)
1788-1792 (0.7%)




142 The Mariana Islands

Sample no. (2345-11-) Provenience (unit) Lab no. (Beta-) | CRA 313C Cal. AD/CE, 95.4%"

C14-1 F2021-143A (EU14) 613601 290+30 | -231 1498-1601 (67.1%)
1615-1661 (32.1%)
1788-1792 (0.7%)

C14-13 F2021-149A (EU8) 613607 330£30 |-24.8 1480-1640 (95.4%)
C14-14 F2021-149A (EU8) 613606 45030 |-23.6 1413-1480 (95.4%)
C14-20 F2021-154 (EU5) 613605 31030 |-21.2 1490-1604 (75.9%)
1606-1649 (24.0%)
C14-23 F2021-167 (EU16) 613608 570+30 |-23.0 1307-1363 (60.9%)
1386-1423 (39.0%)
C14-26 F2021-168A (EU18) 613600 310+30 |-23.4 1490-1604 (75.9%)
(

1606-1649 (24.0%)

Notes: All samples are charred Cocos nucifera endocarp. » Calibrated with IntCal20 (Reimer et al. 2020).
Source: Author’s data.

Mortuary activity

Twenty-two areas containing human skeletal remains were identified within Sabinan Fadang.
It is likely the 15 areas with only isolated and dispersed skeletal elements held in situ burials prior
to various historic and modern ground-disturbing activities. The remaining seven areas held 27
in situ burial features, often with an overlying layer of heavily dispersed and comingled human
remains. These 27 burial features frequently included multiple individuals. All but one burial feature
contained Latte Period individuals.

Following exposure of pre-Contact mortuary zones within Sabanan Fadang, Naval Facilities
Engineering Systems Command (NAVFAC) Pacific decided to preserve the burial features in place.
Fill sediments cover the burial features as a short-term preservation measure until a more permanent

cap is constructed by NAVFAC.

In addition to flexed burials of complete individuals, evidence was encountered of cremation as well
as the removal of skulls and long bones post-interment (Figure 8.5). Despite the relative absence
of burial goods, Latte Period pottery sherds, lithic and shell artefacts and shell midden were often
encountered in the burial fill.

Burial area HR-11 contained the highest density of interred individuals, as well as the one non-
Indigenous burial. The northern portion of HR-11 contained a heavily truncated Latte Period
mortuary zone with at least 12 burial features, some containing multiple interments, as well as
isolated occurrences of human bone fragments. These features yielded at least 15 adult and seven
subadult individuals. Preliminary osteological analysis indicates a possible family group of male
and female individuals of multiple age ranges. In contrast, the remains of two young World War II
Japanese soldiers were unearthed in HR-11’s southern half. The soldiers are represented by a dense
concentration of secondarily deposited and comingled human skeletal elements mixed with bits and
pieces of World War II Japanese uniforms.
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Figure 8.5. Burial 1 at Sabanan Fadang, an adult female whose skull was seemingly removed and
replaced with a partial clay pot.
Source: Kleinfelder, Inc.

Earthenware pottery

Sabanan Fadang yielded over 13,000 earthenware pottery sherds found in low- to high-density
surface scatter across much of the site, in cooking or activity areas, and in over 14 sediment stains.
The assemblage’s predominant attributes align with those generally assigned to the Latte Period
(Moore 2002). This includes the prevalence of thickened and incurving Type B rims, plain and wiped
or brushed vessel exteriors and tempering with coarse-grain volcanic materials. Also identified are
volcanic sands mixed with grog temper. The recognition of a largely previously undocumented Latte
Period temper type is due to the increased attention being paid to grog in Marianas’ pottery
assemblages. Vessel types are generally those used for watering, harvesting, storing and cooking
activities, such as large, rounded vessels with restricted openings (Moore 2005).
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Stone and shell tools

Approximately 2000 stone and shell tools were retrieved from Sabénan Fadang. The vast majority
(n=1700) of these consist of ground stone, predominantly stone abraders and pounders, although
adzes, scrapers, mdnu (mano) and some larger lusong (mortars) are also present. Shell tool technology
capitalised on the readily available and robust 7ridacna spp., collected live from the reef or possibly
fossilised from the Mariana Limestone substrate, particularly in areas where Pliocene to Pleistocene
reef facies appear (Siegrist et al. 2008).

As evidenced by adzes in various stages of manufacture (blank, preform and finished adze), Tridacna
shell adzes were a favoured tool type manufactured in the area. Additional shell tool manufacture
is indicated by primary reduction fragments and other modified shell. The proliferation of stone
abraders suggests tool manufacture and maintenance was occurring at Sabanan Fadang, while an
abundance of stone pounders indicates processing plants for food, medicine and other uses. Scrapers
would have been used to harvest, peel and de-scale plants and fish. Larger 7ridacna and stone
adzes were likely used for woodworking and tree felling (Spoehr 1957), while small 77idacna adzes,
of which there are several in the collection, may have served for carving smaller implements.

The prevalence of igneous stone (e.g. andesite, scoria) from an area underlain by detrital limestone
(Siegrist et al. 2008) indicates the materials comprising the assemblage were sourced from outside
the area. Energy dispersive X-ray fluorescence (EDXRF) analysis of 55 lithic artefacts assisted in
determining where the raw materials derived. Fifty-five per cent (n=28) produced geochemical
values in a range consistent with Geochemical Group A/A’, indicating the stone may have originated
from an unknown, off-island source. In contrast, 31 per cent (n=16) of the artefacts produced values
consistent with Geochemical Group B/B’, which compares favourably to geological samples obtained
from sources at Humétak and Inalihan, both on the southern coast of Guihan, approximately
35 km from Sabdnan Fadang,.

Fourteen per cent (n=7) of the artefacts produced values consistent with Geochemical Group C,
strongly suggesting the source of the stone was Mount Santa Rosa within the Alutom Formation,
just under 10 km south-east of Sabanan Fadang. Also comparing favourably with this group are
geological samples obtained from the basalt dykes of the Facpi Formation, forming Guahan’s south-
western coastal shelf, from Achang Bay to Nimitz Beach Park.

Marine shell midden

Preliminary laboratory analysis of recovered marine shell midden suggests a relatively small mollusc
assemblage compared to what is typically encountered in Latte Period coastal habitation sites.
Approximately 2879 grams of marine molluscs were collected from the representative sample of
features investigated. Marine bivalves dominate the collection with at least eight species present:
Anadara antiquata, Asaphis violascens, Atactodea striata, Gafrarium tumidum, Isognomon sp.,
Quidnipagus palatam, Spondylus sp. and Tridacna spp. At least seven species of marine gastropods are
present: Gibberulus gibberulus, Conus spp., Cypraea sp., Drupa ricinus, Trochus spp., Turbo sp. and
Vasum turbinellus. All are common molluscs in the Indo-Pacific and are known to be consumed as
a food resource (Abbott and Dance 1982; World Register of Marine Species [WoRMS] 2025).

The prevalence of marine bivalves relative to gastropods (particularly A. antiquata over Gibberulus
sp.) is contradictory to what is expected for Latte Period shell middens (Amesbury 1999, 2007).
Along the Mariana Islands’ west coasts, A. antiquata predominates during the Pre-Latte Period;
it then drops out of later middens, while Gibberulus sp. is more prevalent during the Latte Period
and into the post-Contact Period (Amesbury 2007:948). This transition is thought to derive
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from habitat change due to environmental conditions, particularly falling sea level and beach
progradation (Dickinson 2000; Amesbury 2007). The bivalve A. antiguata thrives in littoral sand
and mud common to mangrove habitats. Changing environmental conditions resulted in a decline
in mangrove forests in portions of Guahan’s western coast and an increase in more suitable habitats
for Gibberulus sp., such as the hard reef pavement that expanded in intertidal and shallow waters
(Abbott and Dance 1982:81).

Other molluscs frequently present in the assemblage include Zitrbo sp. and Tridacna spp. Turbo sp.
is found intertidally and on the edge of outer reefs, while 7ridacna spp. inhabit shallow lagoons and
reef flats. The dry, empty shells of Tridacna spp. can be easily collected from the beachfront while
Turbo sp. was likely harvested from targeted points within the reef.

In terms of dietary consumption, it is worth noting that the chalky nature of some shell fragments
in the assemblage indicates they were affected by fire or heat and are likely food refuse from Latte
Period cooking events. These shell fragments were retrieved from excavation units within features
containing thermally altered sediments, carbonised niyok shell and fire-affected limestone. Much
of the assemblage also consists of broken, small pieces of mollusc shell, suggestive of harvesting the
snail for consumption.

Non-human faunal bone

Predominate skeletal elements among Sabanan Fadang’s fish bone assemblage include those within
the families Acanthuridae, Actinopterygii, Balistidae, Scaridae and Labridae. Many of these elements
are burned or partially burned and in varying states of preservation. Preropus sp. (fanibi, fruit bat)
and Varanus sp. (hilitai, monitor lizard) are also present in the vertebrate assemblage and originated
in midden deposits along with earthenware pottery, lithic tools, carbonised Cocos nucifera endocarp
and fire-affected rock. Rattus sp. (chi'ka, rat) is also present and likely commensal with human
habitation. Avian bones are infrequent in the faunal assemblage.

Post-Contact introductions are also present, such as Sus scrofa (babui, pig), Rusa marianna (binddu,
Philippine deer) and Rbhinella marina (rina, cane toad). In most cases, these appear to be intrusive to
the archaeological deposits, a result of the proliferation of these species across the northern plateau
during historic and modern times (Wiles et al. 1999; Christy et al. 2007).

Ethnographic record

The ways in which CHamoru adapted to their environment are frequently absent, or perhaps
unrecognised, in the Mariana Islands’ archaeological record. Furthermore, Guédhan’s traditional
ecological knowledge about how natural resources were managed for public benefit and sustainability
has suffered greatly due to the long history of colonialism and continued replacement of Indigenous
lifeways (Hunter-Anderson 1987:1; Moral de Eusebio et al., this volume). With limited identifiable
traces of water management, cultivation systems and other ecological adaptations, it is advantageous
to gather clues from the ethnographic record.

Freshwater management

Early historical accounts and late twentieth-century ethnographic studies describe aspects of
CHamoru water management prior to the introduction of modern water infrastructure. These
accounts illustrate CHamoru resilience and adaptability in areas lacking surface water.
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Jacques Arago (Lévesque 1995:521-522) of the Freycinet expedition, describes Indigenous water
collection on an area in Luta void of surface water in the early 1800s:

They fix one of the leaves of the coconut tree to the summit of the trunk, so that the stoutest
part of the spine is uppermost: another leaf is fastened to the first, a third to the second, and so
on, to within a foot or two of the ground; all having their leaflets fixed to their stalks. The rain
water runs along the leaves as in a channel, and this is received into a jar, into which the last leaf
enters. An apparatus of this kind is seen on almost every coconut tree.

Freycinet (Lévesque 1995:335) also describes vessels being placed at the foot of palm trees with the
fronds being used to funnel the water into the jar, which would provide enough water for several
families; he also mentions rainwater being preferred to river water.

In the 1970s, these tree catchment systems were still in use on the northern plateau (Stephenson
1979:10). These systems consisted of ceramic pots, called tinajan hatnum, as well as hollowed-
out trongkon niyok (coconut tree) trunk basins, called zokno. Hunter-Anderson’s 1987 ethnographic
research on freshwater management practices involved interviews with i mandmko’ (elders) in the
Mount Santa Rosa area (about 10 km south-east of Sabénan Fadang) who reported that zokno were
once very common on the northern plateau (Hunter-Anderson 1987:18).

Tree catchment systems without the hollowed-out basin used carved grooves in the trunk of the
tree or the fronds of the tree to guide water into ceramic pots, niyok shells or bamboo containers
(Stephenson 1979:10; Hunter-Anderson 1987:18). A small niyok shell could fill with water in as
little as five minutes during a rain event (Hunter-Anderson 1987:23). Bamboo was also useful for
transporting water (Lévesque 1995:395); each segment of a larger bamboo log could hold about
a gallon of water (Hunter-Anderson 1987:18). The large ceramic pots common during the Latte
Period suggest a more stationary purpose: one used for storing water that could have been filled
from bamboo and other transportable water containers (Stephenson 1979:15). By the late 1970s,
containers used for collecting rainwater had gravitated more toward metal tubs, although bamboo
tubes, clay pots and tree catchments were still mentioned by informants as their method for collecting
and transporting water from rain, rivers, springs or wells (Stephenson 1979:79).

Ethnographic research in the late 1970s and 1980s indicates rainwater (hdnom sinaga) was preferred
over well, river and tap water for cooking, drinking, bathing, watering animals and plants and for
medicinal practices (Stephenson 1979:74-78, 84—85; Hunter-Anderson 1987). Fresh rainwater was
viewed as pure, clean and sweet tasting (Stephenson 1979:21). It likely also required less labour
investment once catchment systems were established and was reliable due to Guéhan’s high average
annual rainfall of between 229 and 241 cm per year (Stephenson 1979:84). Informants also indicated
they did not view fresh water as a limited resource and did not seem overwhelmingly concerned
about storing water in anticipation of droughts or other shortages, further suggesting the reliability
of freshwater collection (Stephenson 1979:86-89). Indeed, one informant relayed, ‘before electricity
people never worry about having water’ (Stephenson 1979:97).

One must also remember that in the absence of fresh water, the trongkon niyok produced a ready
source of body hydration through the niyok (Stephenson 1979:15; Butler 1992:238). One may
surmise that with 7zyok and the collection of rainwater, water availability may not have been a high
concern for the population at Sabinan Fadang. And indeed, other inhabited limestone plateau sites
across the Marianas attest to the adaptability of CHamoru within locations void of fresh water.

Brian Butler (1992) contended with this in his investigation of Latte Period habitation on Aguigan
Island. Butler (1992:236-237) pondered on the overwhelming prevalence of low-density pottery
scatters over much of the island’s surface, even outside nucleated habitation sites, and posited the
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existence of an Indigenous water catchment strategy in using ceramic pots with restricted openings
as ‘small portable cisterns’. Butler (1992:236) notes Aguigan is an extreme case in terms of water
supply with no surface water, no coastal plain with a potential for freshwater lenses, reportedly no
seep springs and rapid water runoff, leaving rainwater collection as the only means of obtaining
fresh water. Butler (1992:238) calculates a per capita use rate of 5 litres (1.32 gallons) per day at
Aguigan, which considers that CHamoru would have been more physiologically adapted to the
climate, possibly with lower water intake requirements (as anyone working in the field with adapted
islanders can attest to).

Cultivation systems: Garden plots and agroforestry

Identifying cultivation systems in the Marianas archaeological record is fraught with difficulties
(Manner 1993; Moore 2005; Dixon et al. 2012). In part, this may be due to archaeologists
overlooking agricultural landscapes (Quintus et al. 2019; Lee and Lincoln 2023). As Darlene Moore
(2005) stated 20 years ago, archaeologists in the Marianas have paid little attention to traditional
CHamoru farming practices, with some exceptions (Manner 1993; Bulgrin 2006; Dixon et al. 2011;
Dixon et al. 2012).

Previous research suggested that a large topographical depression in the Magua' Latte Period
habitation site, approximately 650 m west of Sabanan Fadang, may have been favourable for planting
crops such as suni (Colocasia esculenta and Alocasia macrorrhiza, taro) and rice (Dixon et al. 2018:5—
186). This interpretation, however, overlooked a common Micronesian cultivation system of mixed
agroforestry. As Lee and Lincoln (2023:22) attest, agroforestry and arboriculture are prominent
forms of agriculture across the Pacific, but they do not leave traces on the landscape because ‘the trees
themselves are the physical infrastructure’. Thus, ‘models that rely solely on archaeological evidence
likely underrepresent the breadth and extent of agroforestry and arboriculture production systems’
(Lee and Lincoln 2023:22).

“Traditional agroforest systems exist throughout Micronesia’, according to Marjorie Falanruw
(1993:37), and in fact, one ‘may expect a natural tendency for Micronesian agroecosystems to develop
towards a forest physiognomy’ due to a concentration of humid lowlands and vegetation types in
Micronesia. Harley Manner (1993:32) further elaborates that ‘most if not all of the traditional
agricultural systems of Micronesia are, indeed, agroforestry systems’. Mixed tree gardens or traditional
Micronesian agroforests typically take advantage of biologically rich forest landscapes and involve
minimal environmental disruption or modification, which only add to their sustainability within
natural ecosystems (Manner 2008:63).

These systems evidence the ways in which Indigenous farmers manage the existing ecosystem in locally
relevant ways using traditional ecological knowledge. ‘Rather than rearranging the environment and
applying large inputs of energy, water, fertilisers, and other chemicals, [mixed agroforestry] makes
use of microhabitat and utilises natural processes’, which Falanruw characterises as ‘nature intensive’
in contrast to other systems that are ‘labor intensive or energy, chemical, and capital intensive’
(Falanruw 1993:39). The ecological parameters of an area shape the types of agroecosystems that
develop (Falanruw 1993:37). Agroforestry is, therefore, an example of Indigenous ecological
adaptation.

In 1521 CE, tree crops, including niyok and lemmai, were offered to Ferdinand Magellan’s crew,
along with aga’ (Musa spp., bananas), tupo (Saccharum officinarum, sugarcane), suni and digon
(Dioscorea spp., yams) (Dixon et al. 2011:378). These were not only food resources but part of
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everyday life as well. Pandanus, for example, is both a food and, as weaving material, a resource
crop. Other biologically useful trees and culturally valued plants provided materials for medicine,
weaving, construction and fuel.

Inland cultivation in the Marianas—particularly of the vital tree crop lemmai—is attested to in the
historical record soon after European contact. Fray Juan Pobre de Zamora, who spent seven months
in the Marianas in 1602, details a conversation with a Spaniard, named Sancho, who describes the
agricultural role of inland communities during this period:

The people living along the shore have an abundance of fish; those who live inland have an
abundance of agricultural produce. Consequently, they arrange exchanges, trading fish for rice,
for tubers, and for other varieties of fruit that the land produces. They have high regard for the
large trees that are called orimayes [lernmai] — with good reason for the fruit provides their daily
sustenance, serving instead of bread. (Driver 1993a:21)

Sancho further reports that he went ‘up into the hills or to the farm plots where he had planted a few
grains of corn among his master’s tubers’ (Driver 1993a:12). The accounts indicate that fishermen
also engaged in inland farming: ‘Sometimes when they return early from fishing, or when they do
not go fishing at all, they go to the hillside or jungle to see their farm plots where every able bodied
person goes to work’ (Driver 1993a:16).

Managed food forests were likely supplemented by small garden plots on the northern plateau. This
is not a new concept for traditional Micronesian cultivation systems (Falanruw 1993; Ames et al.
2009). According to Falanruw (1993:38) in her review of Micronesian agroforestry:

Inland of villages, gardens are alternated with wild forest ... The development of these gardens
involves the burning of slash around tree trunks during the dry season to open a ‘skylight” in
the forest. In addition to admitting light, this results in a fall of leaf mulch and removal of root
interference with crops. Ashes contribute to soil fertility. Larger branches and stems that are not
burnt are piled around the perimeter of the garden or across it. The burnt girdled trees are left
standing to serve as trellises for yam vines.

In today’s mixed gardens, Falanruw says, over 15 crops are grown. She describes the process
of cultivation in the garden plots thusly:

Cucurbits [gourds] planted in ash soon after the burn grow especially fast. By the time the heavy
rains come, a ground cover has generally become established. The fast growing herbaceous crops
help to suppress weeds. Weeds in gardens made in forested areas are generally tree seedlings.
Unless they interfere with crops, they are inidally left growing as they help to suppress more
noxious weeds and can be used as mulch at a later time. The crop species composition changes
through the gardening cycle as harvesting is accompanied by a sequence of replanting. (Falanruw

1993:38)

This ‘nature intensive’ versus ‘labor intensive’ system is evidenced by the high amount of yield
produced for relatively little effort.

No inputs are needed other than the biological inputs of the site, human labour and planting material.
Technology consists of a knife, matches, digging bar and the gardener’s experience. For about 19
person-days of labour plus harvesting time, one gardener harvested 963 kg of carbohydrate produce
in 1 year. In addition, from about the second month on, greens of limited weight but considerable
nutritional significance for her family of seven were gathered daily to weekly (Falanruw 1993:38).
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Garden plots may have been rotated every few years to maintain soil fertility. On nearby Yap Island,
traditional cultivation utilises slash and burn techniques along with rotating fallow periods (Ames
2012:80). The highly weathered tropical soils necessitate moving garden plots every ‘one to two
years to allow garden areas to lie fallow for up to seven years in between ... a method that has been
successfully employed on Yap for probably several thousand years’ (Ames 2012:80).

In the Marianas in 1602, Zamora observed that women ‘work in their garden plots, tilling and
planting’ with the use of a digging stick (bonga) that is ‘shaped like a knife that projects to one side
or to the other of the stick and is three fingers wide and two hands long’ (Driver 1993a:17). He also
noted that the most common crops at the time of his visit were tubers, in four types:

(1) some called piga [Alocasia indica] that are long and acrid; (2) others, shaped like hands
and feet are called dagos [Dioscorea alatal; 3) others that are long and white are called nicas
[Dioscorea esculental; (4) and others that are purplish, hairy, and round are called sune [Colocasia
esculenta). (Driver 1993a:16)

Blending managed food forests with rotating garden plots proved to be a resilient cultivation system
throughout Micronesia (Falanruw 1993), and no doubt present on the northern plateau of Guéhan.
According to Falanruw (1993:39):

Despite irregularities in the weather, the system provides major staples throughout the year, the
seasonal production of yams being counterpoint to the breadfruit season ... Variety is provided
by the mixture of tree crops and the mix of species grown in the intermittent gardens. The tree
gardens provide long-term stability, and the mixed intermittent gardens provide a means to take
advantage of seasonal conditions of drought and rainfall.

Hazardous weather conditions are a particular concern in the Marianas, where annual monsoons
and frequent typhoons can devastate crops. Traditional agroforestry coupled with rotating garden
plots provide ‘complementary crop production throughout the year, in spite of variable rainfall and
tropical cyclones, and can be adapted to meet the needs of different levels of population’ (Falanruw

and Ruegorong 2015:373).
Essentially:

while it looked like a forest and provided the ecological services of a forest, it also served as
a supermarket, hardware store and pharmacy. Agroforests were also a convenient and pleasant
place to live. (Falanruw and Ruegorong 2015:372)

Discussion

Latte Period activity presents differently on Guahan’s northern plateau in comparison to
generational Latte Period habitation on the coastal strand, where horizontally extensive and
stratigraphically layered midden deposits abound. On the plateau, and specifically within Sabanan
Fadang, human activity is present in a patchwork of deposits across the landscape rather than
horizontally contiguous deposition. Documented features include human burials, fire pits, hearths,
earth ovens, sediment stains, midden deposits and surface artefact scatters, all nucleated into
3.6 hectares (8.9 acres) at Sabanan Fadang.

The presence of human burials is strongly indicative of permanent settlement in the Marianas; human
burials are frequently encountered under former latte structures, for example. While pre-Contact
mortuary activity has been thought to be concentrated along the island’s coasts, the quantity and
variation in age and sex—and possible family groupings—at Sabanan Fadang suggest permanent
habitation and that customary practices associated with death and burial were occurring here.
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This activity appears to have been sustained, at least seasonally, over several generations as radiocarbon
dates indicate activity in the area from at least the late fourteenth century (Middle Latte Period) to
the early eighteenth century (early Spanish Period).

Sabinan Fadang yielded an assortment of artefacts representing Latte Period material cultural, and
more broadly Latte Period land use within Guahan’s northern plateau. The quantity and variation
of artefact materials and types present at Sabanan Fadang are not consistent with itinerant and
intermittent land use but represent permanent habitation. Earthenware vessels appear to have been
large, robust pots. Many of these vessels feature incurving rims, suggesting restricted openings suitable
for food and water storage as well as cooking. Although not as frequent as vessels with restricted
openings, vessels with wide openings and vertical walls are present, suggesting food preparation
and serving.

The lithic and shell tool assemblage indicates tool manufacture, plant processing, food harvesting and
preparation, woodworking, carving and tree felling were occurring at Sabanan Fadang. The multitude
of activities suggests relatively sedentary activities took place here, in contrast to the intermittent
ventures into the jungle for itinerant resource procurement as has been previously understood for the
area. Tool manufacture and maintenance, plant processing (and likely also weaving and other plant
work) and plant and food harvesting and preparation all make use of tools that are not likely carried
along on hunting or itinerant food harvesting trips.

EDXRF analysis indicates some lithic raw materials or complete tools were sourced from within
10 to 40 km of Sabinan Fadang and transported to the site. This suggests forays into other
parts of Guahan or trade with groups from other parts of the island. However, based on current
interpretation, the majority of lithic material originated from unidentified off-island stone sources.
It is not known whether skilled manufacturers were self-procuring lithic resources from throughout
the island (and off-island), or if communities of practice existed among Latte Period populations
who shared their products with other kin or non-kin groups.

Sabinan Fadang is located roughly 650 m from extensive Latte Period habitations situated within
coastal embayments, indicating a suitable proximity for resource procurement and/or trading
between the coast and the interior. The limestone escarpment surrounding the plateau, although
steep in some areas, would have been accessible to the pre-Contact CHamoru living in the coastal
embayments below. Presumably, those living inland may have had an abundance of agricultural
produce that could be exchanged for fish and other marine resources.

The presence of marine fauna at Sabanan Fadang indicates that Latte Period populations living on
the plateau were sourcing marine food resources from the coast—either through trade or direct
collection—and transporting them into Guédhan’s northern plateau. Marine fauna at Sabanan
Fadang includes burned fish bone and processed mollusc shells, predominantly of A. antiquata,
suggesting mangrove habitats were still readily accessible for Sabinan Fadang, as opposed to their
neighbours elsewhere in the island during this period. Nonetheless, the site produced a relatively
small quantity of marine shell compared to coastal marine assemblages from the Latte Period, such
as at Tarague and other Latte Period coastal deposits (Liston 1996:152; Carson 2012:54). While it
may be easy to assume this suggests short-term habitation, it may also suggest a preference for
terrestrial dietary products.

Permanent habitation would have required collection and storage of potable water that could have
been managed in several ways. Tree catchment systems, utilising basins carved in tree trunks as well
as associated earthenware pots, are ethnographically documented in the area and likely derive from
ancient water management strategies. While tree trunk basins do not survive the archaeological
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record, large water storage vessels would—the very types present in large quantities at Sabanan
Fadang. The predominant vessel form encountered at the site appears to be large clay pots with
restricted openings that could have been used as small cisterns, similar to those posited by Butler
(1992) in his description of a possible water collection strategy on Aguigan. Positioning such water
catchment systems throughout the surrounding settlement would also result in a low-density but
extensive pottery scatter, as recorded at Sabdnan Fadang and the surrounding area. Removing tree
catchment systems from the equation still leaves the reliable niyok as a readily available hydration
resource. Carbonised niyok shell is abundant in feature contexts across Sabinan Fadang indicative of
routine processing and burning of the shell, presumably after harvesting the meat and juice.

Cultivation on the northern plateau

Soils on the limestone plateau are understood in modern contexts to have been ‘poorly suited to
subsistence farming’, mainly due to its shallow soil depth and droughtiness (or propensity for dryness
that can damage crops and impede crop growth) (Young 1988:33). Indigenous farmers, however,
may have improved these soils to increase fertility and crop production, much like the dark earth
or terra preta in the Amazon, an anthropic soil thought to have developed through the purposeful
introduction of charcoal, ash and other organic waste to the otherwise highly weathered and infertile
tropical upland soils of the region (Schmidt et al. 2023:1).

Recent research on pre-Contact farming in Rapa Nui further demonstrates the degree to which
low soil productivity and lack of freshwater sources can be enriched by not only burning native
vegetation (swidden cultivation) but introducing ‘lithic mulching’ or rock gardening to traditional
farming techniques (Davis et al. 2024). Pre-Contact rock gardens in Rapa Nui were often used for
growing root crops, such as sweet potato (lpomoea batatas) (Davis et al. 2024:5). The introduction
of ‘broken rock material into the first 20 to 25 cm of soil’ was found to enhance ‘plant productivity
by increasing available soil nutrients and maintaining soil moisture’, while also mediating
‘temperature swings, producing a more stable environment for plant growth’ (Davis et al. 2024:1).
Further, pulverised, freshly broken rocks seemed to be the best for yielding nutrients, which may
be comparable to mineral-dense, freshly broken earthenware (i.e. Latte Period pottery). Perhaps the
presence of seemingly deliberately broken pottery pieces or ‘pottery mulching’ within patches of
charcoal-stained sediments at Sabanan Fadang is evidence of another Indigenous farming technique,
which Darlene Moore challenged Marianas’ archaeologists to be on the lookout for.

Sabanan Fadang’s 14 Latte Period patches of charcoal-stained sediments are posited to be rotating
gardening features. Pottery found in these potential garden plots may have been used as a soil
amendment or ‘pottery mulching’. The proliferation of small pottery pieces seems intentional, as if
earthenware vessels were purposely broken (or repurposed from already broken pots) and introduced
to the soil. The combined matrix of seemingly intentionally broken pottery pieces, carbonised niyok
shell pieces, fire-affected limestone and burned sediments with an absence of other cultural artefacts
suggests these features may have been used as shifting garden plots.

In 2005, Moore reviewed historical accounts related to farming and discussed a possible inland
garden area in the Manenggon Hills of Guahan. At Manenggon, Moore (2005:111) posited a feature
designated M201 as a possible Latte Period garden plot for suni or digon, with niyok shells used
as fertiliser or mulch and burned limestone potentially being introduced as a calcium enrichment.
She further suggested M201’s place within a pattern of shifting cultivation, a common practice in the
Pacific (Bellwood 1979; Moore 2005:111). Charcoal-stained earthen mounds with fire-cracked rock
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and low-density pottery inclusions are recorded on Luta’s east coast associated with and without latte
sets, which may have had an agricultural function (Bulgrin 2006). Rock mounds and alignments
above the Tarague embayment are also posited as having an agricultural function (Liston 1996).

As suggested in the historical record, mixed agroforestry coupled with rotating garden plots may
have been a primary method of cultivation on the northern plateau. At the time of archacological
investigations at Sabanan Fadang, the surrounding forest consisted largely of a secondary limestone
forest; yet relics of a possible food forest remained in isolated occurrences of lemmai, fadang and
niyok as well as dense thickets of pandanus. Although modern soil studies discredit the shallow
depth and droughtiness of soils within the Sabanan Fadang area (Young 1988:33), Indigenous
farmers likely understood how to better manage this ecosystem with rain-fed tree crops. And indeed,
in the early twentieth century, Safford, a botanist (1905:135-145, 241), noted the suitability of the
northern plateau for certain crops, including trees. The suitability of the inland forest community
for resource procurement and possible intermittent gardening may have been especially useful after
typhoons or other storm events when the coastal strand was overly saturated and inundated with

debris (Olmo et al. 2000:35).

Moore (2015) suggests that rain-fed cultivation of traditional dietary crops, such as lemmai, digon,
suni, aga’, niyok and tupo was possible on the plateau given suitable soil and weather conditions.
She further surmised that cultivated plants could have been supplemented in the diet with fish,
shellfish, birds, fanihi, lizards, turtles and land crabs, particularly if trade with coastal populations
occurred. In fact, the Latte Period diet may have been largely composed of terrestrial plant-based
foods with varied, but relatively small, amounts of marine protein (Ambrose et al. 1997:359),
as suggested by midden remains at Sabanan Fadang.

Conclusions

CHamoru habitation at Sabdnan Fadang during the Latte Period attests to the familiarity and
adaptability of the CHamoru to their island ecosystems. While much remains to be studied, from
traditional agricultural practices to water management and exchange systems, the present study
has taken inspiration from Darlene Moore’s readiness to look beyond her ceramic studies and into
the broader implications of Indigenous land use and island adaptability, as demonstrated in her
exploration of an Indigenous farming technique in inland Guihan (Moore 2005).

Continued research on Indigenous adaptability is needed to better understand how the CHamoru
fully utilised their island ecosystem, and indeed their archipelago. The identification of possible
off-island lithic sources in this study, for example, was unexpected. The results could lead to a
new understanding of Indigenous procurement strategies. However, before the EDXRF results
can be holistically interpreted, more lithic material needs to be collected from throughout the
Marianas to build a comprehensive reference collection for comparative analysis. Other forms of
specialised testing, such as macrobotanical and microfossil analysis, can help explore the use of
mixed agroforestry in traditional agriculture by assessing past environments and potential cultivars.
Additionally, continued residue analysis on Indigenous tools can assess the presence of processed
plant material that can reveal the targets of past agricultural labour.

Incorporating Indigenous islander perspectives into considerations of ecosystem management and
adaptability is crucial for further exploring these research themes, and it is hoped that the growing
practice of Indigenous archaeologists working on Guahan will help elucidate the ways in which
islanders know and adapt to their island ecosystems in intelligent and purposeful ways.
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