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Morphological Examination  of  the Human  Skeletal Remains

       from  Fais Island, Federated States of  Micronesia

Ai  Ling Lee", Kazumichi  Katayamak",  and  Mich;ko  lntoh"'k

    We  report  a  tetal  of  fourteen new  skeletal  remains  (eight adults,  ene  juvenile and

five infants) excavated  fi'om the Hasahapei burial site  (A.D. I300-1600)  on  Fais IsEand,

Federated States ofMicronesia.  The Fais crania  show  an  average  or  medium  morphology

with  two  individuals showing  high skull  morpholegy.  The morpholegical  trait of  shove]ing

incisors, indicatingAsian ancestry,  is a]so  present, The two  females, SK7  and  SKI1, exh{bit

differences under  PCA  analysis.  More  cranial  samples  are  needed  in order  to draw  robust

conclusions,  however. Estimates of  stature  indicate that, eompared  to Micronesian and

Poiynesian populations, the Fais males  are  sherter  and  the Fais females are  s{milar  in height
or  taller, Marks  of  eccupational  stress  and  ef  trauma  to the vertebrae,  as  welr  as  evidence

of  degenerative joint diseases, may  indicate that Fais individuals lived a rather  active  and

physical lifestyle. A  treponemal disease. most  likely yaws, was  also  present in twe  Fais

individuals; this indicates childhood  disease. A  high rate  of  enameL  hypoplasias also  suggests

poor nutrition  or  illness among  the Fais. The similarly  high incidence ofcaries  and  calculus

fbrmations indieate a  carbohydrate-rich  diet and  poor oral  hygiene. Brown  stains  on  the

enamel  are  due to hypocalcification and  hypoplasia, meaning  the stains  origiRated  in fbod and

plaque  and  not  in the betel chewing  common  in the  Marianas.

Klept wonts:  human skeleton,  lhis lsland Mieronesia, patholog" moi:phologu

1. Introdilction

    The  history ofhuman  migration  in Micronesiai is complex  and  further complicated  by the

paucity of  skeletal  remains  everywhere  except  the Mariana  Islands (Weisler et aL,  2000; Hanson

and  Pietrusewsky, 1997; Pietrusewsky, 1990a, b). Various population affinity  studies  have been

carried  eut  using  Micronesian  cranial  data ([[lagaya and  Katayama,  19g8; Howells, 1989; Brace
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The  terrn 

`Micronesia'

 in the present paper refers  to the geographical  area  of  the many  smatl

islands, covering  the northwestern  part ofthe  Pacific, The term  
`Micronesian'

 therefore refers  to the

people living in that region  and  the terms  do not  denote a  single  unified  culture  or  people.
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et a]., 1990; PietrusewskM  1990b; Hanlhara, 1993, 1997; Ishida and  Dodo,  1997; Hanihara and

Ishida, 2001a, b, c, d, e)  and  dental data (Brace et al., 1990; Turneg 1990; Kariazawa et al., 20eO;

Swindler and  Weisler, 2000; Toma  et  al., 2007; Hanihara  and  Ishida, 2005; Hanihara, 2008).

A  prehistoric association  with  the Japanese has been suggested  (Brace et  al,, 1990), as  wel!

as  pessible Southeast or  East Asian origins  (Pietrusewsky, 1990b; Hanihara, 1993; Ishida and

Dodo, 1993, l997; Hanihai7a, 1997; Hanihara and  Ishida, 2001a, b, c, d, e). An  east-west  division

within  Micronesia may  exist,  paralleling linguistic (Howells, l973; Pietrusewsky, 1990b), dental

(Kanazawa et  al., 2000)  and  genetic studies  (Lum, Jorde, and  Schiefenhovel, 2002), Dental

metric  comparative  studies  have also found that Micronesian samples  share  characteristics  with

Southeast Asian and  Melanesian samples  (Hanihara and  Ishida, 2005; Tbma  et al., 2007). mtDNA

and  STR  allele studies have  also  suggested  a  possible Micronesian  origin  in Southeast Asia (Lum
and  Cann, 1998, 2000). In a  study  based en  Y  chromosomes,  howeveg a Melanesian and  Eastern

Indonesian origin  was  posited (Hur]es et al., 2002).

    Several human  dispersal routes  to Micronesia  have  been  suggested:  the first into western

Micronesia  (i.e. Marianas, Yap  and  Palau) from the west,  and  the second  from  the south  into

central  and  eastern  Micronesia  (Intoh, t997). The  central  Careline Islands, with  their position

in the geographical center  ofMicronesi4  play a key role in the investigation ofthese  dispersals

(lntoh, 2e08). Fais Island, located in the  central  Caroline Islands (9046'N and  140e31'E), is a

raised  coral  island about  2.7 km  in length and  1.1 km  in width  (Figure 1). The  nearest  island to

Fais is Ulithi Atoll, about  80 km  to the west.  The Yap Island complex,  about  180 km  west  of

Ulithi, is the nearest  high island to Fais. Other nearby  high islands are  Palau, 60e to 700 km  SWL

and  the Marianas, 600 to 900 km NE.

    Past archaeological  research  in the central  Caroline Islands has generally been scanty  and

limited to Ulithi, Faraulep, Wbleai, Lamotrek, and  Ngulu (Rainbird, 2004; Intoh, 2008). Fais Island.

howeve;  has been  the fbcus ofresearch  on  three occasions  by lntoh (1993, l995, 2008). As  a result,

a  chronology  of  Fais history has been esmblished  and  divided into fbur cultural  phases (Intoh, 2008).

The  initial colonization  phase lasted from  about  A.D. 1 to A.D. 400. Remains  ofAsian  rats  <Rattus
rattus)  and  domesticated animals  date to this period (Inteh and  Shigehara, 2004; Intoh, 2008).

Excavated  Y}Lpese pottery also  suggests  continuous  contact  with  Yiip during this time. Excavated

remains  from Phase II (A.D. 4eO-8eO)  and  Phase III (21LD, gOO-1400) indicate interregional contacts

with  the Marshalls and  Solemons, as  well  as  with  the Philippines, in those years <Intoh, 2008).

     In 1994, Intoh carried  out  archaeological  research  at  the Hasahapei burial site  on  Fais

Island, Six undisturbed  burials, one  secondary  burial, and  six incomplete sets  of  skeletons  were

excavated  (Intoh, 1995). All the in situ  burials were  lightly crouched,  with  heads toward  the west.

The  burials date from  approximately  A.D. 1300-1600, and  associated  artifacts  indicate that they
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Figure 1. Map  of  Micrenesia and  Fais Island. The  Hasahapei  burial site is shewn

                  (after lntohand  Shigehara, 20e4)

predate European  contact,  though  the secondary  burial and  associated  bones from the subsurface

layer do not  (SK1-3). The goods buried with  the individual SKI  indicate a  post-contact burial.

    This paper aims  to provide a  general description of  the skeletal  remains  excavated  from the

Hasahapei  site. Descriptions and  discussions ofthe  skcletal inventory, cranial measurements  and

cemparisons,  metric  and  non-metric  traits, paleopathology, and  dental morphology  and  pathology

of  the Hasahapei  individuals are given here. Although  the Hasahapei individuals appear  to be

relatively  late arrivals in the 1800-year history of  humans  on  Fais, the data reported  here may

provide new  insight into the island's demographic history. Principal component  analysis  is

perfbrmed using  cranial  measurements  from  two  female skeletons  to discever any  similarities

or  dissimilarities with  female samples  from surrounding  islands. In addition,  the process of

unraveling  the complex  history ofhuman  colonization  in the Micronesian Islands is stil] impeded

by  scant  well-sourced  human  skeletal  remains  from  this region.  Although  reports  of  human

skeietal  remains  from Palau (Fitzpatrick, 2003; Nelson and  Fitzpatrick, 2006; Gallagher, 2008;

Berger et al., 2008; Fitzpatrick, Nelson, and  Clark, 2008) and  the Marshalls (Weisler et al., 2000)

have  been  reported  recently,  these  islands represent  only  a  fraction efMicronesia.  The  Hasahapei

discoveries, then, increase significant}y  the number  of  well-preserved  human  skeletai  remains

available  fbr study  in the region.
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                         2. Materials  and  Methods

2.1 Morphelogieal Examinatiens

    Of  the burials excavated,  a  minimum  of  fburteen individuals were  identified, including

eight  adults  (two males  and  six females), one  juvenile, and  five infants (:lable l, Figure 2).

The archaeological  context  of  the excavation  has been reported  by Intoh (1995). The age  of  the

Hasahapei  burial site  was  determined by radiocarbon  dating (IntQh, l995). Charcoal samples

associated  with  two  burials (SK7, SKI  1 ) were  sent  te the Wlaikato Radiocarbon Dating Center in

New  Zealand (Inteh, 1995). The C14  dates obtained  for SK7  and  SKI1 are 601±69 BP  (Wk-3354:
A.D.  I287-1434)  and  518±59 BP  (Wk-3353: A.D. 1300-1590) respectively.

    Standard guidelines fbr the recording  and  identifying of  human  skeletal  remains  were

fbllowed (Buikstra and  Ubelaker, 1994; Bass, 1995; White, 2000; Scheuer and  Black, 2000;

Hillson, 2001, 2002). Age  at death was  determined fbllowing Ubelaker  and  Grant (1989),
Liversidge, Dean, and  Molleson (1993), Liversidge, Herdeg, and  R6sing (1998), Scheuer and

Black  <200e), and  Hillson (2002> for infantsijuveniles and  Lovejoy  et al. (1985), Brooks and

Suchey (1990), Buikstra and  Ubeiaker (1 994), Bass (1995), and  White  (2000) .fbr adults. Skeletal

measurements  were  taken  fo11owing Manin's  definitions (Martin and  Saller, 19S7). Cranial

[Ihbte 1. List of  the Fais Human  Skeletal Remains

Indivlduals Preservation Age Criteria for sex Sex

SKISK2SK3(1)SK3(2)SK3(3)SK4

SK5SK6SK7

SK8(1)SK8(2)SK9

SKIO

SKI1

Nearly complete  adult  skeleton  in good  preserva-
tionCranial

 vault

Skull and  several  infracranial benes in poor  preser-
vationSeveral

 neurocranial  fragrnents

Fragmented  scapula  and  sutural  bones
Majority ofthe  skeletal  elements  are present in pcoT
preservatlon

Mandible, dentition, several  cranial  fragments and
infta-cranial bones

Nearly complete  infant skeleton  in poor  preservation

We]1 preserved adutt  skeleton

Several cranial and  infraeranial fragments in poor
preservatlon

Cranial fragments in poer preservation

twearly compiete  adult skeleton  in good preservation

Cranial fragments  and  few tarsal and  metatarsal

bonesNearly

 complete  adult  skeleton  in good  preservation

30-50 yr

30-50 yr

30-50 yr

40-60 yr

 8-16yr

 <6mo

 1-4 yr6

 me-2  yr

17-30yr

 <1yr<Omo45-60

 yr

1 8-35 yr

45-60 yr

Skull morpholegy
Pelyic morphology

Cranial morphology

Sku11 morphology

Cranial morphology

Skullmorphology
Peivicmorpholegy

Skull morphology
Pelvic morphology

Cranial morphology

Skull morphology
Pe]vic morphology

MaleFemaleMaleFemale

Female

Female

Female

Female
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            Figure 2. Distribution of  the Excavated Burials at Hasahapei Site

indices are  calculated  fbllowing Bass (1995) and  facial fiatness indices fo11Qwing Yamaguchi

(1973),

    Nonmetric  traits observed  in the skeietal  remains  were  recorded  based on  studies  by

Saunders (1989), Hauser and  De  Stefano (1989), and  Buikstra and  Ubelaker (1994). Stature

estimates  were  calculated  fbllowing Houghton's Polynesian formula based on  the maximum

length ef  the  tibia (Houghton, 1996), as  this was  the only  bone present in the majority  of

individuals. Evidenee of  pathologic changes  to the skeletal  remains  such  as  infection and

degenerative changes  (Merbs, 1989; Turkel, 1989; lscan and  Kennedy,  1989; Roberts and

Manchester, 1997;Aufoerheide  and  Rodriguez-Martin, 1998; Buckley  and  [fayles, 2003) as  well

as  dental pathologies (Hillson and  Bond, 1997; Langejoen, 1998} Hillson, 2001, 2002) were

observed  and  recorded.

2.2 Multivariate Analysis

    This study  also aims  to examine  biological relationships  using  craniometric  analysis  to

compare  Fais female cranial  samples  with  female series  from the neighboring  Pacific Islands,

Japan, and  the Taiwan (Atayal) series,  Only two  female crania,  SK7  and  SKI1, are  well

preserved and  intact, and  therefbre  these  are  chosen  fbr the comparative  analysis.  A  comparative

analysis  of  the male  cranium,  SKI, will  be discussed in a  future paper. The  female samples  used

in the craniometric  cemparison  study  are  presented in Table 2. The  comparative  data were  taken

from published resources  of  Pietrusewsky (1977), Howells  (1989) and  Dodo,  Doi, and  Kondo

(2001), Unfortunately, female cranial  measurements  from the islands of  Southeast Asia were  not
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available  for this study  due to the scarcity  ofpublished  data.

    1ken cranial measurements  are  used,  fo11owing definitions given by Manin  and  Saller (1957).
These measurements  were  chosen  for the comparative  analysis  because they  are  the only  ones  in

common  with  the data published by Pietmsewsky  (1977), Howells (1989), and  Dodo  
,
 Doi, and

Kondo  (2001). They are  maximum  cranial  length, cran,ial  base length, basion and  bregma  height,

maicimum  cranial  breadth, facial length, bizygomatic breadth, orbital  height, orhitai  breadth,

nasal height and  nasal breadth.

    Tb evaluate  the relationships  between the Fais female crania  and  the Asia-Paclfic cranial

series,  principal component  analysis  (PCA) is perfbrmed on  log shape  ratios  calculated  using  the

geometric mean  (Darroch and  Mosimann, 1985, Jungers, Falsetti, and  Wall, l995). According to

Darrech  and  Mosimann  (1985), size' is defined as the geometric mean  of  all the variables;  shape

ratios  are  then calculated  as  ratios  of  each  variable  to the geometric mean,  which  {s then log-

transfbrmed. These shape  ratios  may  or  may  not  be correlated  with size,  but they represent  the

ratios  of  the geometric mean  and  are dimensionless or  scale-free.  Cluster analyses  based on  the

unweighted  pair group method  with  arithmetic  mean  (UPGMA) using  the principal component

scores  is performed in order  to assess  relationships  between the samples.  All statistical  analyses

are calculated  using  XLSTAT  for Microsoft Excel by Addinsoft,

                           3. Results and  Discussion

3.1 Descriptions

3.Ll  SKI

    SKI  is a  well  preserved and  nearly  complete  adult  skeleton  that was  fbund beneath a  1arge

paving stone  used  as  a  grave stone.  This was  a  secondary  burial and  the bones were  found in a

cluster,  about  60 cm  in diameter, together  with  a  number  of  shell  artifacts.  The  skull  suffk]red

from minimal  post-mertem  damage (Figure 3). All ofthe  perrnanent dentition is present. The long

bones are  present with  minimal  postmortem  damage, so  their original lengths can  be estirnated.

The long bone epiphyses  are completely  fused. All of  the ccrvical, thoracic, and  lumbar  vertebrae

and  eleven  pairs of  rib  bones are  present. The pubes  of  both sides  are  missing,  Most  ef  the

carpal, metacarpal,  tarsal, and  metatarsal  bones are  present. Age  at death was  estimated  as  30--

SO years based on  the auricular  surface  examination  and  the degree of  cranial suture  closure.  A

well-developed  nuchal  crest,  thick  and  rounded  supraorbital  margin.  moderately  large mastoid

process, prominent  glabella and  mental  eminence,  and  narrow  greater sciatic  notch  indicate that

SK1 is male,  The  estimated  stature  is 168 cm,
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Figure 3. SKI  Sketeten with  Frontal and  Lateral Sku}l Views

3.J.2SK2

    SK2  is a  damaged  adult  cranial  vault  with  facial and  basieTanium bones mostly  missing.

SK2  was  fbund together  with  bene fragments frorn SK3(1)--(3), and  many  bones were  missing,  It

is very  likely that these bones were  dug up  from the original  grave and  reburied,  No  dentition is

present, Suture closure  indicate that SK2's age  at  death was  between 30 and  50 years. Relatively

weak  nuchal  crest  development and  less pronounced supraorbital  margin  and  glabella suggest

that SK2  is female.

3. L3  SK3  (Z)

    Three individuals were  identified in a shallow  deposit devoid of  gravestones. These benes

may  have been dug up  accidentally  and  then reburied.  SK3(1) is represented  by an  adult  skull

and  several  infra-cranial bo"es in poorly preserved condition.  The cranium  is damaged and  most

of  the faeial and  temporal  bones are  missing,  The  mandible  is preserved but the right  condyle

and  ramus  are  broken. All dentition is present except  for that of  the upper  left first incisor, upper

second  incisors, upper  right  canine,  upper  first premolars, lower first incisors, and  lower left

second  incisor. Upper  limb bones include the right  clavicle,  humerus,  and  ulna,  and  fragments of



The Japanese Society for Oceanic Studies

NII-Electronic Library Service

The  JapaneseSociety  for  Oceanic  Studies

Human  Skeletal Remains  from  Fais Island, Micronesia 61

the right  scapula.  Only the  cervical vertebrae  are preserved in the infracranial axial skeleton.  The

right pelvic bone has postmortem damage  to the iliac crest  and  pubis. Lower  limb bones present

are  the right  femur shafi,  fragments ofthe  fibular shaft,  and  both tibiae. Age  at death is estimated

to be 30 to 50 years based on  the degree of  suture  cEosure.  Damages  to the pubic symphyseal  and

auricular surfaces  preclude more  precise estimation.  Based  on  the moderate  supraorbital  margin,

prominent glabella, and  mental  eminence.  SK3(1) is thought  to be male.  The estimated  stature  is

172 cm.

3.L4SK3av

    This is the second  individual frem  the SK3  burial. SK3(2)  is an  adult  represented  by several

fragments of  the neurocranium,  No  dentitien is preserved, Suture closure  and  morphology  ofthe

nuchal  crest,  mastoid  process, and  supraorbital  margin  suggest  that SK3<2)  was  a  40- to 60-year-

old  female.

3. L5  SK3ew

    SK3(3) is a  juvenile represented  by only  a  fragmented scapula  and  fragments of  the cranial

vauit  with  sutures. The  general size  and  the unfus ¢ d epiphyses  of  the  glenoid, acromion,  and

inferior angle  suggest  that SK3(3) was  8-16  years old.

3. 1.6 SK4

    SK4  is an  infant skeleton. Although  many  skeletal  elements  are  preserved (except for the pubis

and  ischium), most  are  ftagmented. All the deciduous tooth crowns  are present. Measurements of

the pars basilaris, clavicle,  scapula, humeral, and  femoral shafts,  as  well  as  an  examinatien  of  the

decidueus teeth, suggest  that SK4  was  around  6 months  old  or  younger  at death.

3.L7Sas

    SK5  is an  infant represented  by complete  deciduous dentition with  permanent  first molar

crewns,  mandible,  several  cranial  fragments, and  infracranial bones. The  mandible  is nearly

complete  but the left condylar  process is broken. Several neural  arches  and  centrums  as  well  as

fragments ofrib  bQnes are  present. Limb  long bones are fragmented, though  several  metacarpals,

metatarsals,  and  phalanges are  relatively  well  preserved. Most  epiphyseal  unions  of  the

infracranial bones are  not  complete,  whereas  two  pairs ofthe  thoracic  and  lumbar  neural  arches

are  fused. The  complete  rnandibular  symphysis,  halfivay closure  ofthe  metopic  suture, and  early

tbrmation of  the Huschke's  foramen  indicate that SK5  was  older  than  one  year at death, but the

degree of  dental developmental suggests  that the age  was  less than  fbur years.
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3.1.8 SK6

    SK6  is a  nearly  completc  but mestly  fragmerrted inftmt skeleton.  Fragrnents ofmost  cranial

bones and  hemi mandibles  are present, as  are all deciduous dentitions. There are  no  signs  of

fusion ofthe  epiphyseal  union  and  primary ossification centers  except  for the neural  arches. The

Huschke's  foramen is just beginning to fomi. These observatiens,  as  well  as  deciduous tooth

developrrient and  comparative  measurements  ofthe  pars basilaris's length and  width,  puts SK6  at

the age  at death to be around  six rnonths  to two  years-apparently younger  than SK5.

3.L9SK7

    SK7  is a well-preserved  adult  skeleton  (Figure 4). The  skull  is nearly  complete  and  all

dentition is present. The infracranial elements  are  also  nearly  complete.  The age  at death is

estimated  to be between  17 and  30 years, based on  examinations  of  the auricular  surface, pubic

symphysis,  and  suture  closure  and  epiphyseal  union.  The  upper  third molars  are  still in their

crypts  and  have not  yet erupted,  while  the lower third molars  were  just beginning to erupt;  all

dentition showed  minimal  wear.  A  clear subpubic  concavityl  a  wide  subpubic  angle,  and  a  wide

greater sciatic  notch  indicate SK7  was  female. The  estimated  stature is 163 cm.

Figure 4. SK7  Skeleton with  Frontal and  Lateral Skull Views
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3.LleSK8W

    
rl:wo

 infants were  discovered buried togethen  SK8(1> is an  infant represented  by several

cranial  fragments and  infracranial fragments in a  peor  state  ofpreservatien.  The  lnfracranial

elements  of  SK8(1)  were  distinguished from those  o･fthe  other  
'infant

 by their greater size.  Only

fragments ofthe  frontal, temporal,  and  occipital  bofies･ are. peesei:t. Ccrrnparative measurements  of

the pars basilaris and  the morphology  of  the combimed  squamcrtym'panic  and  petromastoid bone

suggests  that SK8(1)  was  less than  one  year o]d,

3.1.11 SK8(2)

    SK8(2)  is the other infant buried with  SK8(1). Skeletal elements  are  fragmefitary. Several

pars squama  fragments, pars petrosa and  pars basilaris of  the occipi･tal 
'bone,

 imgnents of  the

greater wing  ofthe  sphenoid,  fragments ofthe  frontal and'  zygoman  tsoiies, and  hemi  mandible

pieces are present. No  dentition is found. CornpEuis(oni] sii'the ilkmrgth asixl wiclaih measurements  of

the pars basilaris, greater wing  of  the sphenoid,  zygom･atic.  benc, Emd  il'ium indicate that SK8(2)

was  younger  than SK8(1).

3. 1. 12 SK9

    SK9  is a  nearly  complete  adutt  skeleten,  although  the facial Tegiop  is mostly  broken <Figure

5). Several permanent  teeth are  present. The mandible  shows  considerable  antemortem  tooth

loss. The  infracranial bones exhibit  minimal  damage. Based  on  an  examination  of  the right

pubic symphysis  surface,  auricular  surfaces,  and  cranial  suture  scores,  the age  at death of  SK9  is

estimated  to be between 45 and  60 years. Pubic morphology  and  the greater sciatic notch  indicate

that SK9  was  female. The  estimated  stature  is 166 cm,

3. 1. I3 SKIO

    The  skeletal  remains  of  SKI0  consist  of  several  cranial  fragments and  a few  tarsal and

metatarsal  bones from an  adult.  All upper  dentition and  the losly'er right  second  incisor are  present.

Estimations of  the age  and  sex  are  greatly hindered by  the lack of  ske}etal  remains.  The  suture

of  the craniai  vault  ectoplate  appears  epen,  The upper  incisors and  canines  show  slight  dentin

expQsures.  Both  upper  premolars and  molars  show  only  slight  wear  facets on  the cusps.  SKIO

was  probably in early  adulthood  or  middle  age.  A  small  mastoid  process and  sharp  supraorbital

margins  suggest  that SK1O  was  Iikely female.

3. L14  SKI1

    SKI1  is a  well  preserved and  nearly  complete  adult  skeleton  (Figure 6). The  alveolar
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Figure 5.SK9  Skeleton with  Frontal and  Lateral Skull Views

Figure 6. SKIISkeleton with  Frontal and  Lateral Skull Views
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process of  the left maxilla  is broken. Severa] isolated teeth are  associated  with  the skeleton,

which  suffbred  from severe  antemortem  mandibular  tooth  loss. Infracranial skeletal  remains  are

nearly  complete,  but both pubic bones are broken off  Merphology of  the pubic symphyseal  and

auricular  surfaces  and  the degree of  suture  closure  suggest  that SKI1 was  45 to 60 years old.

0steophyte formations are  evident  in the thoracolumbar vertebrae.  Preauricular sulcus  and  dorsal

pitting are observed  on  the ilia. Morphologies of  the innominate bone and  cranium  indicate that

SKI1  was  female. The  estimated  stature is 162 cm.

3.2 Comparative Cranial Morphology

3.2.I Ilais jindividuats

    The  best preserved cranial  specimens  are  frem SKI  (male) and  SK7, SK9, and  SKI1

(females), Basic measurements  and  indices of  the adult crania  are presented in Table 3. While

the cranial  shape  of  SKI1 fa11s within  the dolichocephalic range  (low cephalic  index: long

head), others  (SKI, SK2, SK3(2), SK7, and  SK9) fa11 within  the mesocephalic  range,  SKI

and  SKI1  exhibit  average  mediurn  cranial  length to height indices while  SK7  and  SK9  show

high skull  morphology.  The cranial  shape  of  these  individuals generally corresponds  with

precontact Latte Period (A.D. 1000-1521) Chamorro skeletal  remains  from Guam,  which  range

from mesocephalic  to slight!y  dolichocephalic and  typically have high cranial  vaults  (Douglas,
Pietrusewsky, and  Ikehara-Quebral, 1997).

    The  total and  upper  facial indices of  SK7  and  SKI1  are  of  slender  proportions. SKI

exhibits  medium  nasal  aperture,  while  Chamorro males  have narrew  nasal  openings  (Douglas,
PietmsewskM  and  Ikehara-Quebral, 1 997). Orbital shape  varies  from  narrow  (SK1 ) to wide  (SK1 1 ),
while  Chamorro  males  and  females both exhibit  medium  morphology,  This may  indicate that

variation  is greater among  the Fais individuals than among  Chamorros, although  the Fais sample

size is admittedly  small.  Prognathism is not  observed  in the Fais as  it is in the Chamorro skulis,

    The  frontal indices (fiatness of  the frontal bone) of  SKI,  SK7,  and  SKI1  are  16.2, 17.6, and

17.8, respectively.  All three numbers  fa11 within  the range  of  average  frontal indices from the

Marianas, the Carolines. Hawai`i, and  other  Polynesian groups, which  range  from 16.0 to 18.5

(Ishida and  Dodo,  1997; Hat]ihara. 2000). The  simotic  index (fiatness ofthe  nasal  bone) for SKI

is 34.e, which  is again  within  the range  recorded  in the Marianas, the Carolines, and  HawaiCi; this

index, however,  generally exhibits  large standard  deviation within  a  single  population (Hanihara

2000). Zygomaxillary  indices (lower facial flatness) for SKI  (25,O) and  SKI1  (24.4) are  similar

to those ofCarolinians  and  Polynesians, while  SK7  shows  a  higher index value  (28.9), closer  to

Melanesian indices (Hanihara, 2000).

    WhHe  cranial  nonmetric  traits are  usefu1  in studying  biolegical relationships  between
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Tlable 3.Cranial Measurements  and  Indices

M Measurement SK1SK2SK3(1)SK3(2)

 1

 2

 3

 5

 8

 9

 10

 11

 l2

 13

 16

 17

 23
 24
 2S
 26

 27
 28

 30

 40
 4343(l)

 44

 45

 46

 47

 48

 51

 52

 54

 55

 57

 65

 66
 67

 68

 69

 70
 71

 8Xl

 1711

 171847/4548145

 9/854fS5

Maximum  craniai  length

Glabello-inion

Glabello-larnbda

Basion-nasion lerpgth
Maximum  cranial  breadth

Minimum  frontal breadth
Maximum  frontal breadth

Biauricularbreadth

Biasteronic breadth

Bimastoidbreadth

Foramen  magnum  breadth
Basion-bregmaheight

Horizontal circumference

Transyerse arc

Sagittal arc

Frontal arc

Parieta1 arc

Occipita1 arc

Bregma-lambdachord

Facial length
Upper facial breadth
Inner orbital  breadth

Biorbital breadth

Bizygomaticbreadth

Bimax{11ary breath

Total facial height

Upper facial height

Orbital breadth

Orbita} height

Nasal breadth

Nasal height
Sirnotic chord

Bicondygar breadth

Bigonial breadth
Bimental  breadth
Mandibutar length

Symphyseal height

Ramus  height
Ramus  breadth

Cranial index

Cranial lengthfheight index
Cranial breadthfheight index

Tbtal facial index

Upper facial index
Fronto-parietal index

Nasal index

176168l72I03l36

 98

121le3

 99

 28130494350361l30l18112l05

 96106

 93

 91135102

(73.5)39

 38

 26.5

 53

 10l20

 9548

 32

 64

 33
 77.3

 73.9

 95.6

177

173

133

 96115

498

126120

109

111

75.1

(196)
 177.5(190)

101.5

126

l27

116

72,l50,O

23

40

(187)(170)(175)

 142
  93(l20)

 130

l04

(520)(333)

(136)

 121

75.9

65.5

SK7SK9SKII

171

 154

 170

 102
 131
 96
 114(121)

  97

 (96)
 21
 139485

 307
 362
 123

 120

 115

 109

  97
 l04
  99

  99

 125

 103

 118

  72.5

 (43)
  36

  25

  55

llO

 8746104

 28

 61

 35

 76.6

 88.3115.3

 94,9

 58.0

 73.3

 45.l

173155l69108135

 94ll7l201051OO

 26140496324361123134

 97ll5

110

187163178108136

 97113125113

 98

 2713851S313374127l22124112

 94102

 94
 96129

 98117

 63

 42

 34
 24
 49

116

 85

 43
 99

 61

 38.5

 78.0123.6103.7

71.348.9

(120)
 (84)
 48.5

 97
 27

 (61)
  36

  73.l
  742

90.748.871.349.0
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52/51

  111d

  40!5

  29!26

 'No,43c

'43cf43(1)

 
'*No.57a

 *57al57

 'No.46c

'No,
 46b

'46cf46b

Orbita1 index

Infraglabellar notch  (%)
Alveolar index (%)
Sagittal frontal index (%)
Nasion subtense

Frontal index (%)
Simotic subtense

Simotic index (%)
Zygomaxillary subtense

Zygomaxillary chord
Zygomaxillary index (%)

95,O

102.9193.2

 85.4

 15.1

 l6,2

  3.4

 34.0

 25.3101.0

 20.8

83,7

101.2

 96.l

 86.2

 17.S

 17.6

 29.5102.0

 28.4

81.0

102.4 1022

91,188.216.717.8

23.897.422,l

All measurements  are  in mm.  () denotes estimation."  as  defined by Yamaguchi  (1973)

skeletal populations, the small  Fais sample  size limits comparisons  to other  populations. No  rare

nonmetric  traits are  observed  (Appendix 1),

3, a2  PCA  Analysis

    The  eigenvalues,  cumulative  variance  percentages and  factor loading scores  of  the first five

principal components  are  given in Table 4. The  first principal component  (PCI) accounts  fbr

ubout 40%  ofthe  cumulative  vaTiance.  The second  (PC2) and  third (PC3) principal components

represent  23%  and  19%  of  the cumulative  variance  respectively.  In total, the first five principal

components  account  for more  than 90%  of  the cumulative  variance.  Based on  the factor loading

scores,  PC1 distinguishes the groups by both nasal  and  orbital breadth and  height measurements.

Ilible 4. Factor Loading  Scores, Eigenvalues, and

   First Five Principal Components
Cumulative  Vhriability Percentages of  the

Measurements
Factor loading scores

PC] PC2 PC3 PC4 PC5

Max  cranial length
Cranial base length

Basion-bregmaheight

Max  cranial  breadth

Facial length

Bizygematic  breadth

Orbital height
Orbital breadth

Nasa}  breadth

Nasal height

O.642-O.321-O.415O.385O.383O.730-O.772-O,722o.g44-O.822-O.056-O.635-O.667-O,736O.801-O.130Q.031O.355

 O.117

 O.233

O.632O.630o.lg3-O.3900280-O.165-e.486O.490-O.365-O.391O.166O.178-O.427-O.062-O.181O.467e,315e,os3-O.239-O.O12-O.324-O,1OOO.282O,049O.238O,408-O,Ol7O,191-O.169-O.185

Eigenvalue
Vl],riability (g'6)
Cumulative (%)

 4.01940.l8740.187 2.24622.46162.647 1,84918.48981.136 O.655

 6.55087.686

 O.519

 5.19492.880
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         Figure 7. Scattergram Qf  the First and  Second  Principal  Component  Scores

PC2  separates  the groups  on  the basis of  facial length and  maximum  cranial  breadth

measurements,  while  PC3  distinguishes the groups on  the basis maximum  cranial  and  cranial

base Iength measurements.

    Figure 7 is a two  dimensional graph plotted using  PCI  and  PC2  scores.  The  closest  group

to SK7  is Tbnga-Samoa,  while  SKI1 appears  to be the outlier,  The Guam  series  is located near

the Japanese and  Atayal samp]es,  and  the  Melanesian  sarnples  are  separated  frorn the rest  by

their PC2  scores. The Mokapu  sample  is situated  close  to the Japanese and  Guarn series,  while

the Marquesas  is located near  the Fiji series. Cluster analysis  is carried  out  using  the first three

principal component  scores  that have eigenvalues  al)ove one  (Kaiser, 1960) (Figure 8). SK7  and

Tonga-Samoa are clustered  together, while  SK1 1 again  appears  to be the outlier.  The Melanesian

samples  from Vanuatu, Fiji, New  Caledonia, and  [Iblai are  clustered  together  with  the Marquesas

sample,  The  rest  of  the Asian  samples  formed another  cluster,  together  with  the samples  from

Guarn and  Mokapu.

    In general, the Melanesian series are grouped together, while  the Japanese and  Atayal series

fbrm another  grouping that also  includes Guam  and  Mokapu.  The  Polynesian female sarnples

appear  diverse, however,  showing  associatiens  with  various  series.  As  for the Fais fernales, it

is interesting that they are  separated  frorn each  other  in this analysis.  SKI1  appears  to be the

outliet  in beth the PCA  and  cluster  analyses,  while  SK7  shows  close  association  with  the  
"Ibnga-

Samoa  series,  The lack of  association  in the case  of  SKI1 may  be due to the  limited female

cranial  series  used  in the comparative  analyses,  especially  from Micronesia and  Polynesia. With
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more  cranial  series  to compare,  we  might  better understand  the relationship  between SKI1  and

the neighboring  islands. Furthermore, SK1  1 shows  no  distinctive traits and  no  anomaly  such  as

deformation is observed  in the cranial  morphology,

    The  association  of  SK7  with  Tbnga-Samoa  is rather  interesting. This is because mtDNA

and  Y  chromosome  studies  have shown  that Central Micronesians  and  Polynesians  have

cemmen  origins  in the islands of  Southeast Asian and  Melanesia (Lum and  Cann, 2000; Hurles

et al., 2002; Cann  and  Lum,  2004). Excavated  remains,  however,  demonstrate that prehistoric

Fais people had some  kind of  contacts  with  other  Micronesian  Islands, Melanesia, and  even

Indonesian islands-but not  with  Pelynesia. Evidence for this includes faunal remains  of  dogs,

pigs, and  chickens  and  lure shanks  (Intoh, 1996, 2008; Intoh and  Shigehara, 2004). It would  be

interesting ifthe female populatien ofFais  shared  cranial  features with  the Polynesians,

    However,  the  current  sample  size  is too small  fbr any  conclusions  to be drawn, In order

to examine  more  closely  the internal variation  among  the Fais and  their relationship  with

neighboring  populations, more  skeletal  remains  from Fais are  required  and  at present unavailable.

The  lack of  published data on  Micronesian and  Polynesian  female series  also  impedes  the

investigation ofrelationships  ameng  these groups.

3.3 Infra-cranial Metric and  Non-metric Traits

    A  few  marks  of  occupational  stress  are  observable  in the  Fais skeletal  remains.

Costoclavicular sulcus,  an  occupational  stress  marker  caused  by strenuous  use  of  the shQulder
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(Capasso, Kermedy,  and  Wilezak, 1998; Houghton,  1980), is pTesent in one  adult  male  and  one

female (SKI and  SK9) out  of  four individuals examined.  This marker  is cemmon  in the Marianas

(44.1% in Chamorro  males  and  l7.6%  in females) (Douglas et al., 1997; Roy, 1989). Tibial

squatting  facets, indicators efhabitual  squatting  posture (Kennedy, 1989), are  present in three

individuals: SK3(1), SKI  and  SKIO. Tibial squatting  facets appear  in 90.6% of  skeletal  remains

from Guam  (Douglas, PietmsewskM and  Ikehara-Quebral, 1 997), Saipan, and  Tinian (Royl 1 989).

    The  Fais male  (SKI) appears  short  in stature  cornpared  to  other  Micronesian and

Pacific series,  The  population averages  equal  or  exceed  172 cm  (Houghton, l996, Dougias,

Pietrusewsky, and  Ikehara-Quebral, 1997; Pietrusewsky Douglas, and  Ikehara-Quebral, 1997).

However,  the average  stature ofFais  fema]es (165cm) is similar to that ofCharnorro  females (163
cm)  and  other  Marianas  samples  (159-163 cm)  (Douglas, Pietrusewsky, and  Ikehara-Quebral,

l 997; PietrusewskM Douglas, and  lkehara-Quebral, 1997).

    The  mid-femoral  shafts  of  both SKI  and  SKIl  fall within  the platymeric range

(anteroposteriorly fiat), while  those  of  SK7  and  SK9  fe11 within  the eurymeric  range.  The

morphology  of  the femoral shafts  is similar  to that  of  femoral shafts  in Chamorro  males

(platymeric) and  females (eurymeric) (Douglas, Pietrusewsky, and  Ikehara-Quebral, 1997). The

tibial shaft of  SK7  has the highest platycnemic index, fa11ing within  the eurycnemic  range.  Both

SKI and  SK3(1) have indices within  the mesocnemic  range.  In general, the  tibiae of  the Fais

individuals are triangular and  share  morphology  with  the Chamorros  (Douglas, PietrusewskM  and

Ikehara-Quebral, 1997).

3.4 Paleopathology

    Some  of  the Fais skeletons  exhibit  pathDlogical conditiens.  Osteophytes, formed  through

the  deterioration and  pretmsion of  the fibrocartilaginous invertebral disc, are  present in the

thoracic and  lumbar vertebrae  in SK9  and  the cervical-to-lumbar  spine  in SKI1. In SK9,

spondylolysis  of  the fifth lumbar vertebra  and  Schmorl's nodes  are  observed,  and  the latter is

also  observed  in SK3(1). Spondylolysis is a complete  separation  ofthe  neural  arch  through the

pars interarticularis, usually  of  the fifth lumbar vertebra,  while  Schmorl's nodes  are  caused  by

venical  disk hernia. While  the etiology  of  spondylolysis  may  vary  (Merbs, 1989; Turkel, 1989;

Aufderheide  and  Rodriguez-Martin, 1998), mechanieal  stress  probably  accounts  fbr it in this

case.  Spondylolysis also  occurs  in the lumbar vertebrae  ofthe  skeletons  from  the Marianas with

an  overall  frequency of4.3%  (Pietrusewsky, Douglas, and  Ikehara-Quebral, 1997).

    The  tibiae and  fibulae of  SK9  and  SKI l exhibit  proliferative bony lesions consistent  with  a

treponemal disease, possibly yaws  (Figure 9). The  tibiae and  fibulae show  osteoblastic  lesians,

formed as  a  response  te infection and  characterized  by uneven  distribution and/or  apposltions  of



The Japanese Society for Oceanic Studies

NII-Electronic Library Service

The  JapaneseSociety  for  Oceanic  Studies

Human  Skeletal Remains  from Fais IsEand, Micronesia 71

Figure 9. Possible  Signs ef  Treponemal  Infection of  the Left

   Tibial Shaft of  SKII  (indicated by arrows)

subperiosteal  new  bone. as  well  as  abnormal  porosity on  the cortical surface.  Yaws  is a chronic

and  recurrent  fbrm of  treponematosis of  nonvenereal  origin,  characterized  by granulomatuous,

primary skin  lesions in the first stage  and  bone involvement in the secondary  stages  (Auraerheide
and  Rodriguez-Martin, 1998). Periosteal reactions  ofthe  bone will  result  in considerable  conical

thickening and  bony expansion.  The  tibia is the most  common  bone involved, fbllowed by the

fibula. However,  neither  SK9  nor  SKI1 shows  any  signs  of  osteomyletis  on  the bones or  skull.

Treponemal  infections, including yaws, are  commonly  fbund in precontaet western  Micronesia,

particularly in the Marianas and  other  Pacific islands (Hackett, 1967; Roy, 1989; Trembly, 1996;

Hanson and  Butler, 1997; Douglas, Pietrusewsky, and  Ikehara-Quebral, 1997; Pietrusewsky,

Douglas,  and  lkehara-Quebral, 1997; Buckley  and  Tayles, 2003). A  detailed description and

diagnosis of  this paleopathology will  be given in another  paper, Of  the infatit skeletal  remains,

only  SK5  exhibits  possible signs  of  an  infectious disease. The  two  fibula shafts  of  SK5  show

porosity and  enlargements  ofthe  distal ends,  possibly indicating periostitis.

3.5 Dental  Morphelogy

    All the permanent  upper  incisors of  individuals SKI, SK3(1), SK9, and  SKIO  exhibit  the

shoveling  trait. Regarding deciduous dentition, SK4,  SK5,  SK6,  and  SK8(2)  exhibit  the shoveling

trait in their deciduous incisors. The  shoveling  trait had been widely  regarded  as a usefu1  racial

marker  as  the incidence and  expression  of  this trait is high among  the Mongoloids (Mizeuchi,

1985; Hillson, 2002). The trait has also  been found in Micronesian skeletal  samples  from  the

Marshall Islands (Wk isler et al., 2000) and  Guam  (Douglas, Pietrusewsky, and  lkehara-Quebral,

1997). Only one  individual, SK1, exhibits  possible winging  of  the upper  incisors.

3.6 Dental Pathology

    An  overview  of  the dental pathologies of  the  adult  permanent  dentition is shown  in
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Appendix 2, SK9  and  SKI  1 suffered  antemortem  tooth  loss and  alveolar  bene loss and  reserption,

possibly due to their advanced  ages.  SK3<1)  also  suffered  from one  observable  instance of

antemortem  tooth loss. The  total frequency of  antemortem  tooth loss (per tooth or  tooth socket

basis) is 22%. The  overali frequency of  anternortem  tooth  loss in the Marianas  is 5.8%, while  a

frequenoy 6f 9.6% has been attributed to the prehistoric Hawai`iEms (Pietrusewsky, Douglas, and

Ikehara-Quebral, i997).

    Caries affect  mainly  the upper  and  lower mo]ars.  SK3(i) has the highest incidence of

caries  forrnation; SK7  has the lowest. A  link has been established  between the presence ofcaries

and  the agricultural  subsystems  (Lukacs, 1989; Larsen, 1995). The total fi:equency of  caries

in Fais dentition is 20%  (per tooth base), The  frequency of  caries  lesions is low in dentition

samples  from Palau (79,6) (Nelson and  Fitzpatrick, 2006)  and  the Marianas (9.9%) cempared

to prehistoric Hawai'i  (14.09t6); this is attributed  to betel chewing,  which  has high cas;iostatic

effeets  (RoM 1989; Douglas, Pietrusewsky, and  Ikehara-Quebral, 1997; Hanson and  Butler, 1997;

Pietrusewsky, Douglas, and  Ikehara-Quebral, 1997). Caries has also  been observed  in thrce teeth

from  the one  individuai from the Marshal1 Islands (Weisler et al., 2000).

    Calculus formation is also  evident,  the most  affected  area  being the buccal surfaces  of

the teeth  (frequency-O.54), fo11owed by the lingual (frequency-O.32) and  occlusal  surfaces

(frequency=O.07). SK9  and  SKI  l exhibit  the highest degree ofcalculus  formation, ranging  from

moderate  to heavy fbrrnations. The caries  and  calculus  fbrmation could  have been due to poor

oral  hygiene or  a soft, carbohydrate-rich  diet.

    These individuals also  appear  to sufTer from enamei  hypopiasia. Linear enamel  hypoplasia

(LEH) is fbund in the  canines  of  three  individuals-SKI, SK3(1)  and  SK7-but  not  in the

deciduous dentitions. Based on  the Guam  Latte Period population chronology  of  permanent

incisor and  canine  enamel  matrix  fbrmations (Stodder, 1997), LEH  is formed areund  the ages  of3,5

to 4.5 years, Pit hypoplasia is found in all permanent tooth  classes,  affk}cting  the incisors, canines

and  molars  on  the buccal (frequency=O.64) and  lingual surfaces  (frequency=O.40), Interestingly,

the  total frequency of  occurrence  of  dental enamel  hypoplasia in the Mariana  permanent  incisors

and  canines  is 32.59t6, which  is significantly  higher than  in prehistoric Hawai`ians  (7.7%)

(Pietrusewsky, Douglas, and  Ikehara-Quebral, l997). The  occurrence  of  enamel  hypoplasia

suggests  illness andlor  poor  nuuition  duing childhood  (Goodman and  Rose, l991; HMson  and

Bond, 1997; Hillson, 2002).

    Brown  staining  ef  the enamel  is observed  in SKI.  SK3(1),  SK9  and  SKIl, and  in the

deciduous dentitions (see Figure 10). Brown  staining  has also  been reported  in the  Marianas

dentitions and  has been attributed  to the practice ef  chewing  betel nut  (RoM 1989; Hocart and

Fankliauser, 1996; Hanson  and  Butleg ]997; Douglas, Pietrusewsky, and  Ikehara-Quebral, 1997;
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       Figure 1O. Brown Staining of  the Enamel in the Mandibular Dentition of  SK3  (1)
           as  Indicated by the Arrows

Pietrusewsky, Douglas, and  Ikehara-Quebral, 1997), At the time  of  first contact  with  Spanish

explorers,  as  Father Diego Luis de Sanvitores reported  in 1669-1670, it was  also  a  common

practice arnong  Chamorro women  to stain  their teeth deliberately instead ofengaging  in hal)itual

chewing  (Hocart and  Fankhauser, 1996). Brown  staining  was  also  observed  in prehistoric

Chamorro  dentition from  the pre-Latte and  Latte periods <Pietrusewsky, Douglas, and  Ikehara-

Quebral, 1997), Deliberate staining  will  result  in a particular pattern of  stains  on  only  the visible

surfaces  ofthe  teeth. This is not  seen  in the Fais dentition, where  light brown stains  occurred  on

all surfaces.  An  analysis  ofFais  sample  teeth has suggested  that their staining  was  due rnainly  to

poor calcification rather  than to practices such  as betel nut  chewing  (Shimabara, 2004). Heavy

enarnel  hypoplasia and  poor calcification  have  caused  heavy collapse  of  the enamel,  resulting

in opaque  white  patches on  the normally  translucent enamel  surface  that may  be stained  brown

by plaque or  food (Hillson, 2002; Shimabara, 2004). It has also  been  suggested  that betel nut

chewing  may  have  cariostatic  properties (Trivedy, Craig, and  Warnakulasuriya,  2002)  and

this was  used  to explain  the low incidence ofcaries  in the Marianas (Dougtas, Pietrusewsky,

and  Ikehara-Quebral, 1997; Hansen and  Butler, 1997; Pietrusewsky, Douglas,  and  Ikehara-

Quebral, 1997), Chronic chewers  will  also  exhibit  marked  cusp  attritien  (Triyedy, Craig, and

Wiirnakulasuriya, 2002). All the Fais individuals exhibit  caries,  and  their dental wear  is slight

to moderate,  perhaps indicating that they  did not  engage  in habitual betel nut  chewing,  The

decidueus dentition may  have  been stained  brown  due  to extrinsic  discoloration by metallic  or

nonmetallie  substances  found in the ground.

    There are  no  indications of  cultural  modifications,  such  as  filing, chipping,  inlays, dental

ablation  er  purposefu1 removal  ofteeth.  among  the Fais individuals.
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                               4. Conclusion

    The excavation  of  the Hasahapei skeletal  remains  provides  us  with  the opportunity  to

observe  and  examine  pre-centact Fais Islanders. The overall  state  of  preservation of  the human

skeletal  remains  is general]y fair, though  the  infant.skeletons are  mostly  fragmented. It is

interesting to note  that there were  more  adult  females and  infants than males  in the Hasahapei

burial site, This might  indicate a differential burial practice fbr ma}es  and  females as  well  as  fbr

children. The two  males,  SK]  and  SK3  (1), show  signs of  reburial. SKI  was  reburied  with  great

care.  For example,  a  shell  bracelet was  still wom  around  the forearrn bones. This suggests  that

SKI  was  (!ug  up,  perhaps during the digging of  another  burial pit, and  reburied  afterwards  as  is

done today.

    Comparisons of  Fais craniat  morphology  with  those of  neighboring  islands reveal  the

similarity  in the overall  cranial  shape  Qf  the Fais to the Chamorro series  from Guam  (Douglas,

Pietrusewsky, and  Ikehara-Quebral, 1997), though  they have generally flatter faces than the

Guam  and  Polynesian series  (Ishida and  Dodo,  1997). The  results  of  the multivariate  cranial

analysis  sho'w  that SK7  and  SKI1 appear  to differ from each  other:  SK7  shows  close  association

with  the Tonga-Samoa  series, while  SKI1  is the  outlier  in both analyses.  Evidence from

archaeological  sites, such  as  remains  of  domesticated animals,  indicates active contacts  between

the prehisteric Fais islanders and  those from surrounding  Micronesian  andfer  Melanesian

islands, Further examinations  of  additional  skeletal  remains  from Fais Island are  necessary  in

order  to irrvestigate more  closely  the internal variation  among  the Fais islanders as  well  as  their

affiliations  with  neighboring  Micronesian and  other  Pacific islands.

    Paleopathological and  dental pathology observations  such  as  those of  possible treponemal

disease and  enamel  hypeplasia indicate that the Fais islanders suffered  firom illness andfor  poor

nutritien  during their childhood  years. The presence of  enamel  hypoplasia and  poor calcification

might  also  have predis'posed the Fais individuals to developing caries  lesions. While  betei nut

chewing,  a  common  practice in the western  Micronesian Islands, has been posited as  the cause  of

brovan stains on  the dental enamel  of  Mariana skeretal  remains  (Roy, 1989; Hanson  and  Butler,

1997; Douglas,  Pietrusewsky, and  Ikehara-Quebral, 1997), in the  case  ofthe  Fais people, the

cause  was  poor calcification.

    While the sample  size  of  human  skeietal  remains  from Fais is small,  these remains  may

nevertheless  be important fbr understanding  the occupation  and  pest-contact history ef  Fais

Island. An  increase in sample  size  will  yield more  robust  ¢ onclusions  about  the affinities and

physical activities  ofFais  Island's past inhabitants.
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