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Introduction
Mid-nineteenth-century village life at Malesso’, 
Guåhan, included an abundance of protein-rich 
resources, cultivated grains and vegetables, and 
Spanish Crown-owned coconut plantations. 
This abundance was countered by infectious 
diseases and food shortages, the latter due 
to several natural disasters (including four 
typhoons and an earthquake) from 1847 to 
1849. By examining human skeletons from 
Malesso’, we glimpse CHamoru health and 
lifestyle during the post-European Contact 
period (c. 1856).

In this chapter we examine human skeletons from 
the historic cemetery at Malesso’ (Figure 11.1), 
on the south-west coast of Guåhan, to assess 
health and lifestyle c. 1856. The village of 
Malesso’ is one of only three prewar villages 
in Guåhan that remained intact after World 
War II (Kurashina et al. 1982:9). Thus, 
Malesso’ provides the opportunity to compare 
traditional CHamoru and post-European 
Contact archaeological sites in the same village 
(Allen 2004:15).

Figure 11.1. Map showing the Malesso’ project 
area on the south-west coast of Guåhan.
Source: Rona Ikehara-Quebral.
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Figure 11.2. Trench excavations along Route 2, in Malesso’, during Guam Power Authority’s 
overhead-to-underground conversion of their power lines.
Source: International Archaeological Research Institute, Inc.

In 2005, the Guam Power Authority (GPA) 
started a trial of overhead-to-underground 
conversion of their power lines in an effort to 
better secure the island’s power grid from severe 
storms. Construction involved digging a 70 m 
trench along Route 2 in Malesso’ (running west 
from Cruz Avenue), approximately 1.5 m wide 
and 2.0 m deep (Figure 11.2). International 
Archaeological Research Institute, Inc. (IARII) 
recovered the human skeletons exposed by 
trenching, except for Burials 3, 4 and 21, who 
were left in situ as they would not be impacted by 
construction activities. Burials were interred very 
near or atop each other; for example, Burials 7 
to 21 were recovered within a 4 m section of 
the trench (Figure 11.3). Poor preservation, 
previous disturbances, and inclement weather 
and mudslides during excavation of the burials 
contributed to the incompleteness of these 
skeletons and resulted in miscellaneous intrusive 
skeletal elements and fragments recovered with 
some of the primary burials.

Figure 11.3. Example of multiple Malesso’ 
burials interred one atop another.
Note: Burial 9 (tan colour) overlies Burial 8, 
while Burial 7 is adjacent to both. 
Source: International Archaeological Research 
Institute, Inc.
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Brief settlement history
The Tåno’ Låguas yan Gåni were settled by people known as the CHamoru approximately 2650–
2800 years before the first Europeans arrived. The period preceding the arrival of Europeans is 
broadly dichotomised into phases before and after the appearance of latte sets, megalithic house 
foundations consisting of several rows of paired pillars topped with hemispherical capstones (Spoehr 
1957). Pre-Latte Period sites, usually located on the coastal margins of the islands, are characterised 
by calcareous sand-tempered, narrow-rimmed, thin-walled, well-fired and occasionally decorated 
pottery, midden predominated by marine bivalves, and the absence of stone mortars (Carson 2014; 
Ryan 2010). The Latte Period sites are characterised by plain pottery sherds, gastropod-dominated 
midden, stone mortars, stone and shell tools, and Spondylus shell beads (Amesbury 2013:36). The 
advent of latte architecture c. 950 CE coincided with a subsequent migration from Island Southeast 
Asia, the introduction of a unique mitochondrial DNA haplogroup B4 lineage (Vilar et al. 2013), 
and the appearance of new mortuary practices (e.g. burial beneath latte sets; Ikehara-Quebral et al. 
in press). Moore (2002) refined the Pre-Latte chronology and incorporated the use of CHamoru-
language phase names: Early Pre-Latte/Early Unai (1500–1000 BCE), Early Pre-Latte/Middle Unai 
(1000–500 BCE), Intermediate Pre-Latte/Late Unai (500 BCE – 400 CE), Transitional/Huyong 
(400–1000 CE) and Latte (1000–1700 CE). Based on archaeological evidence and a more recent 
refinement of radiocarbon dates, the Tåno’ Låguas yan Gåni were settled by ~3230–3085 cal. BP 
(95 per cent probability) (Rieth and Athens 2017).

The first recorded European contact with the Indigenous people of the Tåno’ Låguas yan Gåni 
occurred in 1521 on Guåhan with the arrival of Portuguese explorer Ferdinand Magellan on an 
expedition funded by Spain. Spanish contact was limited for the next century and a half, during 
the early Spanish Historical Period, but CHamoru lifeways were radically changed after the arrival 
of Jesuit missionaries in 1668. Attempts to change CHamoru customs, including the conversion 
to Christianity, resulted in increasing violence and civil unrest, major uprisings, an increased 
military presence and considerable loss of life, which culminated in the Spanish policy of reducción 
(displacement of CHamoru to concentrated settlements on Guåhan) in 1686.

As with other Indigenous peoples, the CHamoru experienced a precipitous decline in population 
after European contact (Hanson and Butler 1997), primarily from the effects of infectious disease. 
A systematic census of the Tåno’ Låguas yan Gåni did not take place until 1710, after known 
depopulation of the CHamoru had already occurred, and by 1720 less than 1700 CHamoru 
survived (Tomonari-Tuggle et al. 2018a:23). In 1772, the estimated number of CHamoru was 
1500 (Welch and McNeill 2006:31). The fortunes of the Tåno’ Låguas yan Gåni inhabitants rose 
and fell through the eighteenth century—by 1800 the population had increased to 4153 and by 
mid‑century to 8775. The virulent smallpox epidemic of 1856 killed nearly half of the population 
of Guåhan (Marche 1982 in Welch and McNeill 2006:34).

Archaeological investigations at the Malesso’ 
Village site
Archaeological excavations at the Malesso’ Village site documented subsurface cultural deposits, 
including faunal and shell midden, traditional pottery, lithics and features suggesting domestic 
habitation (e.g. Henry et al. 1991; Liston and Olmo 1995; Yee 2011). Post-Contact artefacts 
reflect changes brought by colonialism. A copper crucifix pendant (Figure 11.4) found with 
Burial 14 supports the Catholic-based culture of the village, where a mission church was built in 
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1672, but subsequently destroyed by a typhoon (in 1693) and fire (in 1858) and rebuilt twice 
(see Table 11.1). Precious metals or fine porcelains would be expected if the villagers were wealthy, 
but the presence of clothing, buttons (Figure 11.5), a variety of Asian imported ceramics, and tools 
of Western origin suggest a middle-class society (Yee 2011).

Figure 11.4. Copper crucifix pendant found with 
Malesso’ Burial 14, a 40–50-year-old male.
Source: International Archaeological Research 
Institute, Inc.

Figure 11.5. Buttons found with Malesso’ 
Burial 7, a 30–40-year-old male.
Source: International Archaeological Research 
Institute, Inc.

Table 11.1. Timeline of events considered significant to the church and cemetery of Malesso’.

Year Event

1672 The first church is built in Malesso’ of coconut logs and palm thatch.

1693 Typhoon hits Guåhan, destroying the Malesso’ church.

1779 Malesso’ church is rebuilt, this time of stone.

1800–? Cristόbal Ibáñez de Onofre serves Malesso’ and Humåtak (Umatac) churches jointly.

1819 No evidence of the church remains in Malesso’.

1836–48 José Ferrer de la Concepción solely serves the Malesso’ church.

1844 Malesso’ church is reported in disrepair. 

1849 A severe epidemic occurs in Hagåtña; and a severe earthquake cracks the church walls in Malesso’.

1851–59 Juan Fernández de San Antonio de Padua serves Humåtak and Malesso’ churches jointly from 1851 
to 1857, then Inalåhan (Inarajan) and Malesso’ churches jointly from 1858 to 1859.

1855 A typhoon hits Guåhan.
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Year Event

1856 A deadly smallpox epidemic hits Guåhan and kills 251 people in Malesso’ alone. The Kombento to 
the Malesso’ church was built and still stands today.

1858 The Malesso’ church burnt down.

1860 A typhoon hits Guåhan.

1861 A measles epidemic hits Guåhan.

1862 An earthquake hits Guåhan.

1863 An earthquake hits Guåhan.

1864 A typhoon hits Guåhan.

1864–69 Faustino Fernández del Corral serves the Malesso’ and Humåtak churches jointly.

1870 Two earthquakes hit Guåhan.

1886–90 Juan Herrero de la Virgen del Amor Hermosa serves the Malesso’ church.

1890 Jose Lamban del Pilar serves the Malesso’ church.

1891–92 Ildefonso Cabanillas de los Sagrados Corazones serves Umatac and Malesso’ churches jointly.

1893–99 Crisógono Ortin del Corazón de Jesús serves the Umatac and Malesso’ churches jointly.

Source: Author’s compilation from Driver and Brunal-Perry (1996, 1998) and Driver (2000).

Life in post-European contact Malesso’
Mid-nineteenth-century life at the ‘church-village’ of Malesso’, with its protected port, included 
an abundance of protein, cultivated grains and vegetables, and Spanish Crown-owned coconut 
plantations (Douglas et al. 2009). Protein sources included a rich marine reef, pig, goats, deer, cattle 
and carabao. Malesso’ was noted for producing an abundance of fruits (a variety of citrus, cacao, 
coffee and more) to export. This abundance was countered by infectious diseases (e.g. flu, measles, 
smallpox and whooping cough) and food shortages as a result of three typhoons in 1847, followed 
shortly by several natural disasters including a major ‘inundation’ in 1848, and a typhoon and an 
earthquake in 1849 (Underwood 1973).

There is ample documentation that the Malesso’ cemetery originated during the smallpox epidemic of 
1856. The cemetery displays characteristics associated with quick interments, all possibly undertaken 
over a short period of time: no coffins were used and burials were consistently oriented and placed 
very near or upon each other (Yee 2011:62). After the epidemic, a cobblestone plaza (Figure 11.6) 
atop the burials and the Malesso’ Kombento (aka Merizo Combento) were constructed on church 
grounds and dedicated to the survivors (Yee 2011). The Kombento is the oldest continuously 
occupied Spanish building on Guåhan and was listed on the National Register of Historic Places 
in 1974 (Tomonari-Tuggle et al. 2018b:227). This study examines a small fraction of those who 
perished in the smallpox epidemic.
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Figure 11.6. West profile of north trench section 1 showing the Malesso’ historic cobblestone 
paving above burials at the 10.0 to 11.5 metre mark.
Source: International Archaeological Research Institute, Inc.

Smallpox
The highly contagious Variola major virus creates the trademark eruptive skin lesions (the pox) that 
result in severe disfiguring scars and death in 30 per cent of those with smallpox infection (Cunha 
2022). Two other forms (e.g. haemorrhagic and malignant) are rarer, but have much higher death rates 
(up to 100 per cent). Smallpox has been eradicated, but the virus still exists in the laboratory setting. 
The virus only affects humans—there is no animal reservoir, no insect vector and no carrier state. 
The virus is transmitted by droplet infection through inhalation, begins in the lungs and then invades 
the blood stream and within 12–17 days results in the skin pustules. Pregnant women and children 
have a heightened risk for the illness. Death usually results from a secondary bacterial or viral infection, 
typically pneumonia, complicated by high fevers. Surviving smallpox results in a lifelong immunity.

Osteomyelitis variolosa describes the viral osteomyelitis that occurs in children (nine months to 
14 years) as a result of smallpox infection (Davidson and Palmer 1963). Bone involvement typically 
begins with swelling of the limbs and joints (especially the elbow and ankle) followed by marked 
periosteal reaction of the bone, so that on radiograph the original bone can be seen as a shadow 
within the new bone formation. Joints may be disrupted, resulting in ankylosis or fusion (especially 
of the elbow), osteoarthritis of the hip, wrist, knee and ankle; and dactylitis of the hand may result 
in short stubby fingers.

Materials and methods
Twenty burials of varying degrees of completeness and preservation and miscellaneous skeletal 
elements were recovered during the Route 2 road construction at Malesso’. Methods for cleaning, 
mending and data collection follow standard osteological analysis described elsewhere (Pietrusewsky 
and Douglas 2002).
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Comparisons with two large skeletal series from Hagåtña and Tumon Bays on the west coast of 
Guåhan will provide context to these post-Contact individuals. These bays were the location of 
large pre-Contact Latte Period (900–1521 CE) settlements. The Apotguan series from Hagåtña Bay 
numbers 152+ (Douglas et al. 1997; Pietrusewsky et al. 1997; Pietrusewsky et al. 2024). Data from 
the larger Hyatt Hotel skeletal series (n=220) are limited (Stodder 1997) with significant differences 
in indications of health between the two series (Stodder and Douglas 2003).

Completeness and preservation
During the course of four months of archaeological excavations, natural phenomenon—excessive 
rain, flooding and mudslides—affected the completeness and preservation of the Malesso’ skeletons. 
Six of the burials are relatively complete, consisting of a skull and moderately complete infracranial 
skeleton. Seven more burials include the skull and partially complete infracranial skeletons. Five 
individuals are missing skulls and some long limb bones. None of the skulls and only a few of the 
long limb bones were intact. Extensive mending of postmortem breaks facilitated data collection.

Preservation of the Malesso’ skeletons range from excellent to poor. Excellent implies whole elements 
are present with minimal loss of the cancellous bone in vulnerable areas like the vertebrae and 
the extremities of the long limb bones (Pietrusewsky et al. 2013:7). Good preservation indicates 
weathering loss of portions of the cancellous bone but the elements are still substantially represented; 
fair preservation implies most cancellous bone has disintegrated but major portions of the denser 
cortical bone are still present, and poor preservation means the skeleton is represented by small- 
to medium-sized fragments, or elements with extensive postmortem damage and weathering. 
More than half (11/20, 55.0 per cent) of the Malesso’ burials have excellent, good or good to fair 
preservation. The remainder of the burials are in fair, fair to poor or poor condition.

Age and sex distribution
The Malesso’ skeletal series includes 20 individuals, four under the age of 15 years (Table 11.2). Two 
infants—a newborn and a one-year-old, were each buried in the lap of an adult male. One 3–5-year-
old child and one adolescent female complete the subadult portion of the sample. The adult sex ratio 
is skewed toward males, with only one female among the 16 adults. Seven individuals died when 
they were young adults (aged 15–30 years) and only one individual died in old age (50+ years). 
The exact cause or manner of death cannot be determined in any individual skeleton.

Table 11.2. Age and sex distributions of the Malesso’ burials (listed by burial number).

Age category Males Females ?Sex Total

Newborn – 1 yr – – 11, 17 2

3–5 yrs – – 9 1

12–19 yrs 1, 2 5A – 3

20–29.9 yrs 5, 10, 15, 16 8 – 5

30–39.9 yrs 12, 7, 13 – – 3

40–49.9 yrs 14, 18, 20, 140 – – 4

50+ yrs 19 – – 1

Adult 6 – – 1

Total 15 2 3 20

Source: Authors’ data and tabulation.
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Unique cranial and dental morphological features in the male adults suggest familial relationships 
and/or some population admixture. Male cranial indices describe a medium high cranium compared 
to the typical pre-Contact CHamoru with long high crania. The Malesso’ male values for the orbital 
and nasal indices depict a tall eye orbit and a platyrrhine (broad and flat) nasal opening, very different 
from the medium orbital shape and narrow nasal opening reported for a number of male skeletal 
series from Guåhan and the Tåno’ Låguas yan Gåni (Pietrusewsky et al. 2024).

Several cranial and dental non-metric traits 
noted in the Malesso’ crania are uncommon in 
larger samples of CHamoru skulls (e.g. Douglas 
et al. 1997; Pietrusewsky et al. 2024). Genetic 
relatedness among the Malesso’ individuals or 
perhaps admixture between the CHamoru and 
Spanish is suggested by rotated central incisors 
(Burials 13 and 14), enlargement of the foramen 
ovale (Burials 14, 19, and 20), precondylar 
tubercles (Burials 13 and 140) and lambdoidal 
wormian bones (Burials 10, 14 and 19). Os inca 
(Burial 16; Figure 11.7) is a rare trait that further 
suggests New World ties. The uncommon 
traits include wormian bones (Burial 20), 
a parietal notch bone (Burial 140) and tooth 
ablation (Burial 14). Well-developed occipital 
superstructures found in Latte Period CHamoru 
crania (Heathcote et al. 1996) are absent in the 
Malesso’ crania.

Figure 11.7. Os inca, a rare trait of the posterior 
cranium, is present in Malesso’ Burial 16, 
a 25–30-year-old male.
Source: International Archaeological Research 
Institute, Inc.

Results
Skeletal and dental indicators of health may be separated into those that suggest non-specific systemic 
stress during development, such as linear enamel hypoplasia (LEH), cribra orbitalia and stature, 
and those that suggest specific stressors, such as trauma, infection and dental disease (Goodman 
et al. 1984; Larsen 2015). Dental remains are particularly informative in reconstructing health 
and lifestyle, providing evidence for both non-specific and specific stress. The deciduous dentition 
provides evidence for the environment in utero and shortly after birth as the teeth are formed and 
erupted during this period of growth and development. The permanent dentition provides evidence 
for diet, oral health, behavioural use of the teeth as tools and so on, from childhood until death.

Skeletal indicators of systemic stress

Linear enamel hypoplasia (LEH)
Enamel hypoplastic defects are the result of an interruption or disturbance of the production of the 
tooth crown during the phase of amelogenesis. Certain diseases (e.g. syphilis) and various stresses 
to the mother and developing foetus/infant, such as heat, cold, infections and so on, are known to 
affect the developing tooth and result in hypoplasias (Huss-Ashmore et al. 1982). As a result, the 
tooth enamel has a deficiency or defect, either a pit, band, depression or discolouration of the surface. 
LEH, the most commonly scored hypoplasia in bioarchaeology, is a horizontal line, depression or 
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groove in the tooth enamel. LEH in the deciduous dentition gives information about foetal and 
neonatal health, while LEH in the permanent dentition gives information about childhood health 
which is preserved in the tooth enamel into adulthood.

Here, unless otherwise stated, we report frequencies per tooth. LEH is observed in each of the three 
subadults (100 per cent, 3/3) with deciduous teeth (38.5 per cent, 10/26)—significantly more than 
in the comparative series (Table 11.3). LEH defects in deciduous teeth are uncommon (0.4 per 
cent, 1/283) in the Apotguan sample (Pietrusewsky et al. 2024) but more common (2.3 per cent, 
23/1010) in Hyatt Hotel subadults (Stodder 1997).

Table 11.3. Linear enamel hypoplasia in the Malesso’ deciduous tooth sample.

Teeth (n=26) Individuals (n=3)
A/O % A/O %

Maxillary i1 3/5 60.0 2/3 66.7
Maxillary i2 5/5 100.0 3/3 100.0
Maxillary c 0/3 0.0 0/2 0.0
Mandibular i1 1/6 16.7 1/3 33.3
Mandibular i2 1/4 25.0 1/3 33.3
Mandibular c 0/3 0.0 0/3 0.0
Incisors 10/20 50.0 3/3 100.0
Canines 0/6 0.0 0/3 0.0
Total i + c 10/26* 38.5 3/3* 100.0

Apotguan1 0/142* 0.0 – –
Hyatt2 23/1010* 2.3 17/134* 12.7

Notes: A=affected individuals, O=observed individuals. 1 Douglas et al. (1997). 2 Stodder (1997). *Statistically 
significant differences (p<0.05).
Source: Authors’ data and tabulation.

Half of the available Malesso’ deciduous incisors (50.0 per cent, 10/20) have LEH defects. Given that 
the mid-section of the tooth crown is about 80 per cent complete at birth (Hillson 1996:124) the 
location of these LEH defects suggests some late-term intrauterine stress in these three individuals. 
While thinning of the enamel due to LEH makes it susceptible to carious lesions, none were observed 
in the deciduous teeth.

Table 11.4. Linear enamel hypoplasia in the Malesso’ permanent tooth sample.

Teeth (n=86) Individuals (n=9)
A/O % A/O %

Maxillary i1 6/15 40.0 4/9 44.4
Maxillary 2 2/14 14.3 1/7 14.3
Maxillary c 2/15 13.3 1/8 12.5
Mandibular i1 1/11 9.1 3/9 33.3
Mandibular i2 1/14 7.1 1/8 12.5
Mandibular c 5/17 29.4 1/6 16.7
Incisors 10/54 18.5 4/9 44.4
Canines 7/32 21.9 3/9 33.3
Total i + c 17/86* 19.8 – –

Apotguan1 110/342* 32.2 – –
Hyatt2 89/652 13.7 – –

Notes: Includes burials 10, 13, 16, 7, 14, 20, 140, 19, 8. Single female (burial 8) had LEH of the maxillary central 
incisors (2/12 anterior teeth). A=affected individuals, O=observed individuals. 1 Pietrusewsky et al. (1997:326). 
2 Stodder (1997:371). * Statistically significant differences (p<0.05).
Source: Authors’ data and tabulation.
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LEH defects in the Malesso’ adult and adolescent permanent teeth are restricted to the canines 
(21.9 per cent, 7/32) and incisors (18.5 per cent, 10/54), with four of the nine adults (44.4 per cent) 
affected (Table 11.4). The combined frequency of LEH in the incisors and canines is 19.8 per cent 
(17/86). A similar LEH rate is noted in the proximate Hyatt Hotel site, where 13.7 per cent (89/652) 
of adult incisors and canines are affected (Stodder 1997). But both of these are significantly lower 
than the Apotguan series (32.2 per cent, 110/342) where females were more commonly affected 
than males (Pietrusewsky et al. 1997).

Cribra orbitalia
Cribra orbitalia, a porosity of the orbital roof which is a form of porotic hyperostosis of the cranial 
vault, has been commonly attributed to the presence of transient iron-deficiency anaemia caused 
by intestinal parasites (Palkovich 1987; Steinbock 1976; Stuart-Macadam 1989, 1991). A more 
recent interpretation suggests the lesions are more likely symptomatic of megaloblastic anaemia 
resulting from Vitamin B12 deficiency (Walker et al. 2009). The presence of intestinal parasites and 
infectious disease may contribute to nutritional deficiencies in the presence of an adequate diet. 
Cribra orbitalia could not be assessed in the Malesso’ subadults.

Cribra orbitalia was observed in 37.5 per cent (6/16) of the adult orbits, in three males and 
one female, for a combined frequency of 44.4 per cent (4/9) affected individuals (Table 11.5). 
In comparison, cribra orbitalia reported in Apotguan adults is significantly lower, at 3.6 per cent 
(1/28) (Pietrusewsky et al. 1997:326).

Table 11.5. Cribra orbitalia in Malesso’ adult (>15 years) individuals.

Males Females Total

A/O % A/O % A/O %

Malesso’ 3/8 37.5 1/1 100.0 4/9* 44.4

Apotguan1 1/17 5.9 0/11 0.0 1/28 3.6

Pre-contact CHamoru – Guåhan1 3/25 12.0 0/17 0.0 3/42 7.1

Notes: A=affected individuals, O=observed individuals. 1 Pietrusewsky et al. (1997:327). * Statistically significant 
difference (p<0.05).
Source: Authors’ data and tabulation.

Stature
Estimates of stature in the Malesso’ adult skeletons used a variety of methods (e.g. Sjøvold 1990; 
Trotter 1970) including segment measurements (Steele 1970), and a variety of bones—in one case, 
the length of the talus (Holland 1995). Male stature estimates (n=11) range from 161.8 to 188.1 cm 
(5’4”–6’2”) with a mean of 172.5 cm, nearly identical to the mean stature in Apotguan males (n=15, 
mean 172.4 cm, range 167.8–177.1). The estimated stature for one Malesso’ female, 155.1 cm 
(5’1”), falls at the lower end of the range in Apotguan females (n=7, mean 162.8 cm, 156.7–168.4) 
(Pietrusewsky et al. 1997:325).

The non-specific indicators of stress in the Malesso’ skeletons are enigmatic. In adults, there is 
evidence for an improvement in childhood health over the Latte Period, shown by increased stature 
and lower LEH rates, but an increase in cribra orbitalia suggests some childhood stressors remain.
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Skeletal indicators of specific stress

Dental health—permanent teeth 
in adults (>15 years)
Ninety-five per cent of the possible teeth in the 
Malesso’ skeletons are present in the excavated 
sample. The teeth of six adult males, ranging in 
age from 25 to 50 years, exhibit light brown to 
yellow-brown staining which does not resemble 
betel nut staining found in many pre-Contact 
CHamoru skeletal series (e.g. Douglas et al. 
1997:300; Hanson and Butler 1997:280), but 
rather suggests tobacco use.

Antemortem tooth loss (AMTL)
AMTL is rare in the Malesso’ skeletons—only 
one maxillary second molar was lost during life 
(0.6 per cent, 1/279 sockets). This frequency does 
not include Burial 14, a 40–50-year-old male 
with deliberate ablation of all four mandibular 
incisors. A significantly higher rate of AMTL 
(FET 0.0001) was observed in the larger skeletal 
series from Apotguan (5.8 per cent, 115/1996 
sockets) (Pietrusewsky et al. 1997:332).

Carious teeth
Burial 19, a 50–60-year-old male, exhibits neck 
caries on the distal surface of the left maxillary 
permanent second molar (Figure 11.8). Sixteen 
teeth with carious lesions are observed (in five 
males) in the Malesso’ dental sample (6.3 per 
cent, 16/255) (Table 11.6). A significantly 
lower caries frequency was noted at Apotguan 
(2.6 per cent, 33/1284 teeth) (Pietrusewsky et 
al. 1997:332). Low caries rates are well known 
in skeletons from the Marianas Islands because 
of the cariostatic effect of betel nut chewing, 
which often leaves a residual stain on the teeth 
(Pietrusewsky et al. 1997:331). As noted above, 
it appears the Malesso’ people did not chew 
betel nut, but perhaps had substituted tobacco.

Figure 11.8. Malesso’ Burial 19, a 50–60-year-
old male, has neck caries on the distal surface 
of the left maxillary permanent second molar.
Source: International Archaeological Research 
Institute, Inc.
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Table 11.6. Carious teeth in the Malesso’ permanent tooth sample.

Teeth (n=255) Individuals (n=12)

A/O % A/O %

Maxillary canines & incisors 2/49 4.1 1/10 10.0

Maxillary premolars 1/35 2.9 1/10 10.0

Maxillary molars 5/44 11.4 4/10 40.0

Mandibular canines & incisors 1/46 2.2 1/9 11.1

Mandibular premolars 0/36 0.0 0/10 0.0

Mandibular molars 7/48 14.6 3/9 33.3

Total 16/255* 6.3 5/12 41.7 

Apotguan1 33/1284 2.6 – –

Notes: The female individual has no caries (0/32). Two individuals have only one observed tooth. A=affected, 
O=observed. 1 Douglas et al. (1997). * Statistically significant difference (p<0.05).
Source: Authors’ data and tabulation.

Alveolar defects of pulpal origin
Forty per cent (4/10) of Malesso’ individuals have an alveolar defect of pulpal origin (Table 11.7). 
Two maxillary (2.4 per cent, 2/85) and five mandibular (4.2 per cent, 5/120) tooth sockets have 
evidence of apical alveolar defects for an overall frequency of 3.4 per cent (7/205 sockets). The 
majority of the defects occur in the molar and premolar tooth sockets. The frequency of alveolar 
defects in the Apotguan series (5.1 per cent, 59/1153) was slightly higher (Douglas et al. 1997:300).

Table 11.7. Apical defects of pulpal origin in the Malesso’ adult (>15 years) dentition.

Alveoli (n=205) Individuals (n=10)

A/O % A/O %

Maxillary canines & incisors 0/24 0.0 0/6 0.0

Maxillary premolars 1/28 3.6 1/9 11.1

Maxillary molars 1/33 3.0 1/9 11.1

Mandibular canines & incisors 2/71 2.8 1/9 11.1

Mandibular premolars 1/31 3.2 1/9 11.1

Mandibular molars 2/47 4.3 2/9 22.2

Total 7/205 3.4 4/10 40.0

Apotguan1 59/1153 5.1 – –

Note: A=affected, O=observed. 1 Douglas et al. (1997); significantly more abscessing in females (8.0%) than males 
(3.3%). No statistically significant difference.
Source: Authors’ data and tabulation.

Attrition
Dental attrition in the Malesso’ adult teeth ranges from slight wear of the enamel (22.6 per cent, 
60/266) to extreme wear that reaches the pulp cavity (1.1 per cent, 3/266) (Table 11.8). Attrition 
reaching the dentin and pulp is greater in the anterior teeth (44/98, 44.9 per cent) than in the 
posterior teeth (22.0 per cent, 37/168). The overall frequency of advanced wear (moderate and 
marked expressions) is 30.5 per cent (81/266 teeth) in 41.7 per cent of the individuals (5/12). 
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A similar rate of advanced wear (25.5 per cent teeth) was recorded in the Apotguan skeletons (Douglas 
et al. 1997:300). The lingual surfaces of the anterior maxillary teeth of Burial 13, a 25–35-year-old 
male (Figure 11.9), exhibit a scooped-out wear pattern that suggests use of the teeth as tools.

Table 11.8. Moderate and marked attrition in the Malesso’ adult (>15 years) dentition.

Teeth (n=266) Individuals (n=12)

A/O % A/O %

Maxillary canines & incisors 27/52 51.9 5/10 50.0

Maxillary premolars 8/37 21.6 2/10 20.0

Maxillary molars 10/46 21.7 3/10 30.0

Mandibular canines & incisors 17/46 37.0 4/9 44.4

Mandibular premolars 9/36 25.0 3/10 30.0

Mandibular molars 10/49 20.4 3/9 33.3

Total 81/266 30.5 5/12 41.7

Apotguan1 (n=71) 324/1273 25.5 – –

Note: Attrition exposing the dentin (moderate) and pulp (marked) are included. Pulp exposure is seen in one 
individual in anterior teeth. A=affected, O=observed. 1 Douglas et al. (1997); significantly higher in females (28.5%) 
than males (23.4%). No statistically significant differences.
Source: Authors’ data and tabulation.

Figure 11.9. Anterior maxillary teeth of Malesso’ Burial 13, a 25–35-year-old male.
Note: Teeth are exhibiting extreme wear of the lingual surface and a scooped-out wear pattern that suggests the 
use of teeth as tools.
Source: International Archaeological Research Institute, Inc.

Oral-dental health was good overall with a very low rate of antemortem tooth loss relative to the 
Latte Period CHamoru but with similar rates of pulpal defects and advanced attrition. Low caries 
rates are well known in pre-Contact skeletons from the Tåno’ Låguas yan Gåni because of the 
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cariostatic effects of betel nut chewing. The Malesso’ people did not chew betel nut but had likely 
substituted tobacco, resulting in a significant increase in carious teeth (though dietary factors may 
also be involved).

Appendicular osteoarthritis
Evidence for osteoarthritis (moderate and marked levels) is presented (Table 11.9) by grouping 
articular surfaces by functional units in the upper limb (shoulder, elbow, wrist) and the lower 
limb (hip, knee, ankle). The most advanced osteoarthritis in the Malesso’ series was observed in 
Burial 14, a 40–50-year-old male. Lipping, eburnation and osteophytes are most developed in the 
shoulder, elbow and knee regions of this individual’s skeleton. In adults, advanced osteoarthritis is 
most common in the knee (20.0 per cent, 9/45) and ankle (12.7 per cent, 9/71) while the elbow 
(10.3 per cent, 6/58) has the most severe osteoarthritis in the upper limb. Advanced osteoarthritis 
in the hip (0.0 per cent, 0/22) is not found in this series. The CHamoru from Apotguan had many 
fewer observations of advanced osteoarthritis as well as a different pattern; the highest rate occurred 
in the shoulder (6/99, 6.1 per cent), followed by the knee (7.8 per cent, 10/128) and ankle (6.8 per 
cent, 29/427). The significant increase in advanced osteoarthritis of the elbow and knee in the 
Malesso’ people suggests a change in activity patterns over time. With the strenuous challenges of 
latte set construction gone, perhaps activities such as fishing and paddling were replaced by activities 
associated with gardening and the copra plantations, shifting from a reliance on shoulder use and 
squatting to elbow use and kneeling.

Table 11.9. Advanced appendicular osteoarthritis in Malesso’ adults (>15 years) by functional unit.

Apotguan1 Malesso’

Functional units/Articular surfaces A/O % A/O %

Shoulder 6/99 6.1 1/36 2.8

Elbow 6/205 2.9 6/58* 10.3

Wrist 9/300 3.0 5/59 8.5

Hip 0/46 0.0 0/22 0.0

Knee 10/128 7.8 9/45* 20.0

Ankle/foot 29/427 6.8 9/71 12.7

Note: Moderate and marked degrees. A=affected, O=observed. 1 Douglas et al. (1997:307). * Statistically significant 
differences (p<0.05).
Source: Authors’ data and tabulation.

Vertebral osteoarthritis
Advanced osteoarthritis of the Malesso’ adult spinal columns is more common in the cervical and 
lumbar vertebrae (Table 11.10). Moderate and marked osteoarthritis of the articular facets is most 
common in the cervical vertebrae (6.2 per cent, 10/162) and is uncommon in the thoracic and 
lumbar vertebrae. Osteophytosis of the vertebral centra endplates is most common in the lumbar 
vertebrae (22.2 per cent, 6/27) followed by the cervical vertebrae (10.8 per cent, 8/74). Most of the 
frequencies of osteoarthritis and osteophytosis in the vertebral columns from the Malesso’ series are 
significantly greater than the frequencies reported for Apotguan (Pietrusewsky et al. 1997:331) and 
there is a shift in the affected sections of the spine.
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Table 11.10. Advanced vertebral osteoarthritis in Malesso’ adult (>15 years) vertebrae.

Apotguan1 Malesso’

Osteoarthritis of articular surfaces A/O % A/O %

Cervical 9/768 1.2 10/162* 6.2

Thoracic 45/970 4.6 2/172* 1.2

Lumbar 48/511 9.4 0/88* 0.0

Total 102/2249 4.5 12/422 2.8

Osteophytosis of centra

Cervical 2/240 0.8 8/74* 10.8

Thoracic 2/289 0.7 1/78 1.3

Lumbar 2/105 1.9 6/27* 22.2

Total 6/634 0.9 15/179* 8.4

Notes: Moderate and marked degrees. A=affected, O=observed. 1 Douglas et al. (1997:307). * Statistically 
significant differences (p<0.05).
Source: Authors’ data and tabulation.

Figure 11.10. Advanced degenerative 
osteophytosis of the lumbar vertebrae of 
Burial 14, a 40–50-year-old male from 
Malesso’.
Source: International Archaeological Research 
Institute, Inc.

Two older males, Burial 14 (Figure 11.10) and 
Burial 19, provide examples of the advanced 
vertebral osteophytosis and osteoarthritis in the 
Malesso’ series. The prevalence and pattern of 
vertebral osteoarthritis suggests there is a shift 
in the post-Contact period to loading of the 
cervical spine—bending or turning of the neck, 
perhaps carrying a load on the head.

Trauma
Traumatic injury provides information on the 
risks of everyday life in the past. A common stress 
fracture of the lumbar vertebrae associated with 
latte stone quarrying and construction (Arriaza 
1997) is not observed in these skeletons (0.0 per 
cent, 0/17), while the frequency of spondylolysis 
in the lumbar vertebrae in the Apotguan skeletons 
was 5.7 per cent (Pietrusewsky et al. 1997).

Fractures of the long limb bones are noted in 
three individuals (Table 11.11). Two fractures 
of the wrist, one avulsion injury of the deltoid 
insertion on the humerus and a fractured toe. 
All fractures are healed; some disruption of the 
wrist joint occurs in both of the wrist fractures. 
Because of the small sample size, it is difficult 
to put this into perspective, but comparison 
with the much larger Apotguan series highlights 
the absence of big bone fractures (femur, tibia) 
which take much more force.
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Table 11.11. Fractures in Malesso’ adults (>15 years).

Apotguan1 Malesso’

Element A/O % A/O %

Lumbar spondylolysis 7/123 5.7 0/17 0.0

Radius 0/68 0.0 2/? –

Ulna 2/64 3.1 1/? –

Metatarsal – – 1/? –

Notes: A=affected, O=observed. 1 Pietrusewsky et al. (1997:329). No statistically significant differences (p<0.05).
Source: Authors’ data and tabulation.

Infectious disease
Records suggest epidemic smallpox caused the deaths of these individuals, but bone involvement 
is rare in that disease, and no evidence is found in these individuals. Bone infections may be non-
specific or specific. Specific bone infections include tuberculosis, leprosy, treponematoses and 
fungal infections. Treponemal infections include pinta, yaws and syphilis, which are caused by the 
spirochete, Treponema pallidum. Of these, only the last two affect the skeleton. Infection with 
the organism Treponema pallidum produces very characteristic symmetrical appositional lesions 
of the long limb bones (Steinbock 1976) and may affect other elements such as the skull, ribs and 
clavicles. Treponemal infections, which are contracted in childhood, have been well documented in 
pre-Contact skeletons from a number of locations in the Tåno’ Låguas yan Gåni (e.g. Hanson 1988; 
Rothschild and Heathcote 1993; Pietrusewsky et al. 1997, 2024).

Six individuals (one female and five males) 
buried in the Malesso’ cemetery exhibit bony 
changes consistent with treponemal disease 
(Figure 11.11). The affected elements in this 
series (Table 11.12) are the femora (26.7 per 
cent, 4/24), tibiae (45.0 per cent, 9/20), fibulae 
(15.0 per cent, 3/20), ulnae (6.7 per cent, 1/15) 
and radii (5.6 per cent, 1/18), with 35.3 per 
cent (6/17) of the individuals affected. If the 
intrusive elements are included, the affected 
rates per element increase and the affected rate 
per individual increases to 38.9 per cent (7/18). 
However, the intrusive elements artificially 
inflate the affected rate because the unaffected 
intrusive remains were not included in the 
number observed. Compared to the Apotguan 
skeletal series, the occurrence of treponemal 
disease in the Malesso’ skeletons is much higher 
by element and more than triple by individual, 
whether or not the Malesso’ intrusive remains 
are included in the counts.

Figure 11.11. Swollen tibial midshafts of 
Malesso’ Burial 19, a 50–60-year-old male, 
consistent with treponemal infection.
Source: International Archaeological Research 
Institute, Inc.
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Table 11.12. Treponemal disease in Malesso’ adults (>15 years).

Apotguan1 Malesso’

Element A/O % A/O %

Cranium 0/21 0.0 0/9 0.0

Clavicle 0/75 0.0 0/20 0.0

Humerus 0/76 0.0 0/15 0.0

Radius 0/78 0.0 1/18 5.6

Ulna 0/31 0.0 1/15 6.7

Femur 2/62 3.2 4/24* 16.7

Tibia 10/56 17.9 9/20+* 45.0

Fibula 0/56 0.0 3/20+* 15.0

Total elements 12/455 2.6 18/141* 12.8

Individuals 12/101 11.9 6/17* 35.3

Notes: A=affected, O=observed. + Counting the intrusive elements: 2 tibiae (11/22, 50.0%), 1 fibula (4/21, 19.0%). 
Adding the minimum number of individuals (MNI) for the intrusive remains (n=1) to individual rate (7/18, 38.9%). 
However, the intrusive remains artificially inflate the element and individual counts because only the affected ones 
were noted, and the unaffected intrusive remains are not included in the number observed. 1 Pietrusewsky et al. 
(1997:336). * Statistically significant difference (p<0.05).
Source: Authors’ data and tabulation.

Treponemal disease is typically contracted in childhood and the lesions evident in the Malesso’ 
skeletons are consistent with that occurrence. The lesions are remodelled and healed, the bone has 
maintained a consistent cortex with only slight to moderate abnormalities of shape, there is little 
anterior tibial bowing and the medullary cavities are intact. The impression is one of a sample of 
adults with resolved disease and with minimal to slight residual evidence consistent with infection 
in childhood.

Conclusion
The Malesso’ skeletal series, although incomplete, suggests a familial group of individuals from 
the historical period in Guåhan. The provenience of these burials—no coffins, very concentrated 
inhumations, with little disturbance (other than natural events)—suggests rapid burial over a short 
time span. This is consistent with historical records of epidemic smallpox from this period.

Although evidence of acute infectious disease in the Malesso’ skeletons is lacking, the presence of 
LEH in the infant teeth suggest maternal stress during pregnancy, which may be related to disease. 
Additionally, the stress of surviving childhood treponemal infection in some of the adults may have 
contributed to their death from smallpox (Pietrusewsky et al. 2007).

The specific indicators of stress in the Malesso’ skeletal series suggest good dental health with low 
rates of caries, apical defects and advanced attrition. Evidence from appendicular and vertebral 
osteoarthritis and fracture patterns suggest an active, strenuous lifestyle. Treponemal disease persists 
in the historical period.

Although we know much about the residents of Malesso’ from historical and ethnographic records, 
these sources were written by colonisers and missionaries and thus may not reflect the true state 
of affairs. The individuals buried here can help us understand the Indigenous side of the story. 
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By comparison with pre-Contact Latte Period people, we can assess the effects of colonisation on 
the CHamoru and perhaps understand how they struggled and persevered to overcome disease and 
devastating population decline while maintaining their cultural identity up to modern times.
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