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might be the result of mechanical changes
associatedwith the favoured use of the left side.
Radiographsof the right tibia revealedthe presence
of at leastthreeHarris lines approximately20 to 25
mm from the distal articular surface.One of the
threelines is faint andvery short,approximately15
mm. The remainingtwo lines areclearly visible and
extendat leasthalfway acrossthe tibial shaft.

Approximately one-quarterof the distal end of
the left tibial shaft is markedly roughenedand
porous,a patternindicating a deficiency in osteoid
production and calcium deposition (Figure 6)
(Collins 1966; Aufderheide and Rodriguez-Martin
1998).The shell of lamellarnewboneon the surface
appearsto be attachedto the original cortex by a
web of more porous bone, which has completely
obliteratedthe nutrient foramen.This implies some
metabolicdisturbanceaffectingthe individual in the
immediate antemortemperiod and this has been
tentatively identified as possibly being scurvy, a
condition causedby a deficiency of vitamin C
(AufderheideandRodriguez-Martin1998).

Scurvywas commonin sailorsof the period, and
is suggestedbecausescorbutic individuals are
susceptibleto subperiostealhaemorrhagingdue to
aberrantblood capillary formation. When the
haemorrhageis of a substantialsize the boneoften
has a more porous structure (Aufderheide and
Rodriguez-Martin1998: 311; Ortner et al. 1999;
Buckley 2000). Since bleeding and the resulting
changesto surroundingbonetissuetendto occurin
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regionsundermechanicalstress(Ortneret al. 1999:
322), the obliteration of the tibial nutrient foramen
is probably not unusual.Similar scorbuticchanges
in the lower long bones have been reported in
individuals from a 17th century Dutch whaling
station at Spitsbergen(Maat 1981) and the 14th

centuryCrow Creekmassacresite in SouthDakota
(Wiliey andEmerson1993).

The osteologicalassessmentdoesnot reveal any
evidenceof trauma,which could have contributed
to death.

SK8
The skull and someof the postcranialskeletonof

this individual were recovered.The skull is
significantly damaged,although largely complete,
and was reconstructedby Or StephenKnott. There
is some damage to the right facial bones,
particularly the right vomer and maxilla. There is
no palate.Most internalbonesaremissingandparts
of the right lateral body and condyle of the
mandibleare damaged.Fragmentsof the atlasand
cervical vertebraeare present.Fragmentsof both
clavicles, parts of the right scapulaand many rib
fragmentsarepresent.Both theproximal anddistal
endregionsof the left andright humeriaremissing
andonly the shaftremains.The distal regionsof the
left radiusand ulna are also damaged.Someof the
phalangesof the left hand were recovered.No
postcranialskeletalelementsbelow the pelvis were
examinedas they are embeddedin a densesoil

Figure6 Distalleft tibia of SK7 displayingmarkedporosity.
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feature which has only recently been excavated in a
solid block (Paterson and Franklin 2004).

Dental development and sutural closure suggest a
sub-adult, < 20 years (c. 15-16 years) of age. It was
not possible to conclusively determine the sex of
this immature and fragmented skeleton, but the
base of the symphysis and the body shape of the
mandible display some features noted by Loth and
Henneberg (2001) to be male characteristics. The
chin region of SK8 extends abruptly downwards
and squares off at the base of the symphysis and the
transition to the lateral body is sharply angled.
These features are typical male characteristics, but
more definitive sex determination would require
contemporary metrical data from a juvenile Dutch
population or DNA analysis. Stature was assessed
as approximately 1.51 m (range 1.49 m - 1.53 m)
from the reconstructed length of the left radius. The
dentition presents no apparent macroscopic
evidence of enamel hypoplasia, caries or dental
disease.

No apparent evidence of abnormalities was
detected in the skeleton. On the basis of the
osteological assessment there is no evidence of
trauma, which might have contributed to death.

SK9
The skull of this juvenile individual was crushed

by the weight of overlying soil and the postcranial
skeleton is largely incomplete (Figure 7). The skull,
reconstructed by Or Stephen Knott, is fairly
complete, but parts of the right orbit and nasal
cavity, lacrimal bone and maxilla are missing or
damaged. Most internal bones are also missing and
the mandible is fractured through the middle of the
symphysis. Dental development suggest a child; c.
5-6 years of age. It was not possible to conclusively
determine the sex or reconstruct stature from the
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immature skeleton. The dentition presents no
apparent macroscopic evidence of enamel
hypoplasia, caries or dental disease.

There was no evidence of trauma in the skeletal
remains, which might have contributed to death.

SK12
The only remains of this individual that were

recovered are the permanent left first molars and all
of the deciduous teeth, except for the lower incisors
and left canine. Dental development is of a child, c.
8-9 months of age, notably because initial cusp
formation of the first permanent molars has
occurred and their coalescence is nearly complete.
Sex determination was not possible. There is no
evidence of enamel hypoplasia in any of the teeth,
although there is some noticeable developmental
disparity with the left side slightly less developed
than the right. This is within a normal range of
variation and is not pathological. There is no
evidence of occlusal function.

DISCUSSION

The demographics and health status of the
mdividuals recovered from the multiple burial are
summarised (Table 2) and discussed below.

Demographics
All of the adults recovered from the multiple

burial were assessed as probable males. The sub­
adult individual (SK8) is also tentatively classified
as male, but the sex of the one child (SK9) and
infant (SK12) remain unknown. The bias towards
males is expected, given that approximately five
men for every woman were murdered by Cornelisz
and his accomplices (Drake-Brockman 1963: 50).
The Batavia's complement comprised mostly males,

Figure 7 Reconstructed skull and postcranial skeleton of SK9. (Skull photo by Patrick Baker, Western Australian
Maritime Museum).
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Table 2 Main features of the Batavia skeletal material including proposed associations (/) of cranial and postcranial
skeletons.

Individual Description Assigned Age Mean Trauma!Abnormalities
Sex Range Stature

SK5 / SKll Damaged cranium + Male 35--49 yrs 1.74 m Healed rib fracture and
postcranial skeleton subperiosteal haematoma (ulna)

SK6/ SKlO Damaged cranium + Male 35--49 yrs 1.79 m Facial damage and skeletal
postcranial skeleton asymmetry (upper limb)

SK7 Skull + postcranial Male 20-34 yrs 1.76 m Harris lines and
skeleton pathological tibia (scurvy?)

SK8 Skull + postcranial Male 15-16 yrs 1.51 m No evidence of trauma
skeleton or abnormalities

SK9 Skull + postcranial ? 5-6 yrs N/A No evidence of trauma
skeleton or abnormalities

SK12 Deciduous + ? 8-9mo N/A Some left/right disparity
permanent teeth in dental development

*yrs = years; mo = months

who were regarded by the mutineers to be the
greatest threat. As such, males were the primary
targets in the initial murders. In contrast, women
were perceived as a lesser threat and many were
kept alive to serve as unwilling concubines for the
mutineers (van Huystee 1998). The age at death of
the sample appears to range from approximately 8
months to no older than 49 years of age. Even
though only a small sample was available for study,
the age demographics, in particular the apparent
lack of older adults (50+ years of age), is not
unusual given the shorter life expectancy in 17th

century Europe Oacobs 1991). Furthermore, the
chances of a career sailor serving aboard a VOC
vessel past 50 years of age would be slim, especially
considering shipboard conditions of the early 17th

century (see Bruijn et al. 1987).

Dental health
Even taking the small sample size into

consideration, the dental health of the Batavia
sample as a whole is assessed as generally good.
There were relatively few examples of dental
diseases such as caries, periodontal disease or
calculus accumulation. Some of the older adults in
the Batavia sample displayed evidence of
antemortem tooth loss, often of the first molar. This
may have been the result of caries or severe wear
exposing the pulp cavity, leading to an infection of
the supporting tissue (Ortner and Putschar 1981).

Trauma
Of the multiple burial individuals, the postcranial

skeleton of SKll displays evidence of a healed
fracture of the left ninth rib and a subperiosteal
haematoma of the left ulna. The relatively poor
alignment of the rib fracture may attest to low
quality or no medical attention to the injury,
although the bone has healed well, which is a

general indicator of good health (Webb 1989). The
subperiosteal haematoma of the left ulna most
probably resulted from a fall or a blow to that arm.
The interpretation of traumatic markers often
affords some insight into certain factors concerning
the lifestyle of the afflicted individuals (Roberts and
Manchester 1995). For SK5/SKll it was only
possible to infer that this individual may have led a
physical lifestyle where occupational injuries were
common. Other samples of 17th century mariners
also reputedly display similar evidence of having
led physical lifestyles (cf. Maat 1981: 169). The
upper right central incisor of the cranium of SK6
has been forced through the alveolar process into
the nasal cavity. This likely resulted from a heavy
blow against the teeth, but it is not possible to
ascertain whether the trauma is the result of
violence or accident. It is important to note that the
prevalence of trauma in the Batavia sample as a
whole may be under-represented due to the small
and fragmented nature of the skeletal assemblage.

Nutritional related deficiencies
The tentative diagnosis of scurvy in SK7 is the

only possible nutrition-related deficiency in the
sample. One of the primary causes of a high
mortality rate aboard VOC vessels was disease,
particularly scurvy, which could take a high toll on
a crew already undernourished on departure
(Gaastra and Bruijn 1993: 203). Efforts were made to
combat the illness by sending along less perishable
fruits or fruit extracts, and the Cape of Good Hope
was officially founded as a supply base for fresh
food and water in 1652 (Bruijn et al. 1987). The little
or no evidence of scurvy in this sample may
indicate that the provisioning of less perishable
foods and the stop over at the Cape (which the
Batavia made) was helping to combat the disease,
although the sample is only a small fraction of the
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ship's complement, and much of the recovered
material is poorly preserved.

Non-specific stress indicators
No enamel hypoplasia was detected in the

dentition of the sample. Relatively small and faint
Harris lines were present on SK7, which may
indicate a period of childhood nutritional
deficiency, stress or illness (Rathbun 1987; Hughes
et al. 1996). This was not uncommon in 17th century
Europe (see Maat's 1984 analysis of 17th to 18th

century Dutch whalers). The relatively fragmented,
incomplete and poor condition of a large
proportion of the postcranial skeletons in the
multiple burial may be a factor in the possible
under representation of the frequency of Harris
lines. A lack of Harris lines does not indicate an
absence of disease; the aetiology and multiple
factors contributing to the appearance of these
skeletal markers is unclear and should not be
regarded as the sole indication of a population's
health (Hughes et al. 1996: 129).

Occupational stressors
Modern clinical data has established that certain

activities can cause osteoarthritis and other skeletal
changes (Roberts and Manchester 1995). Mechanical
factors are obviously important in the production
of pathological skeletal changes, but to assume that
these changes are indicative of occupational
stressors is probably an oversimplified view
(Waldron 1993: 73). On SK7 and SKI0 some
asymmetry was observed in shaft diameters and the
size of muscle or ligament attachment sites between
the left and right sides of the upper skeleton. Any
habitual activity performed with a side-preference
can place extra stress on that specific proportion of
the anatomy and can contribute to asymmetrical
skeletal development (Wienlar and Wood 1988;
Capasso et al. 1999). Some bending of the spinous
processes of the vertebrae of SK7 and SKll was
observed, but this is not considered to be
pathological and might be an occupational change
related to side-preference.

Interpretation of the multiple burial
From Pelsaert's Journal it is apparent that there

are at least two groups of murder victims buried in
multiple graves on Beacon Island; the first was a
group of sick individuals, the second the
Predicant's family (Drake-Brockman 1963: 175,186).
There are, however, many other instances where
multiple burials might have been made, among
them the large number of people reported to have
drowned attempting to swim from the wreck to
land (van Huystee 1998). Below we describe two
possible interpretations of the Beacon Island
multiple burial. The first is that they were drowning
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victims, and second that they were the family of the
Predicant (the Batavia's official minister) (Pasveer
2000). We conclude that both interpretations appear
to be improbable from the evidence of this research.
We then outline another more probable theory
backed by what we offer as supportive evidence
(Franklin and Freedman 2003).

Drowning victims following the wrecking
Could this multiple grave hold the remains of

individuals who had died by drowning in the
immediate period following the wrecking of the
Batavia? The skeletal remains in the multiple burial
were clearly 'roughly' thrown into the burial pit
(Figure 3). It would seem most unlikely that the
Batavia survivors would have abandoned their
religious or social values so soon after the wrecking.
While the situation was dire, it was not without
hope of rescue. The VOC would soon become aware
of their non-appearance and there was also the
option to sail for help in the salvaged sloop (as
Pelsaert did).

If the survivors were to bury their dead at that
time in a multiple grave, one would certainly expect
more care to have been taken in the burials rather
than the clearly hasty and disrespectful interments
they received. For example, a traditional Christian
burial style would at the very least have the bodies
orientated east-west, which the individuals buried
in the multiple grave are not (Figure 3) (Gerven et
al. 1981). Even when people were faced with lethal
epidemics such as the 'Black Death', there are
examples of burials that were organised
methodically and with care (Royal Mint site,
London; Margerison and Knusel 2002). A modem
equivalent to the multiple burial on Beacon Island
(but on a larger scale) are crude, hasty multiple
graves associated with the murder of civilians in
the former Yugoslavia (see Stover and Ryan 2001).
The conclusion is that it would seem most unlikely
that the multiple burial represents a deliberate
interment of those who died by drowning or illness
following soon after the wrecking of the Ba ta via.

The Predicant's family
The Predicant's family included his wife, maid

and six of their seven children; two girls, three boys
and a baby. ll1e historical accounts of the murder of
the Predicant's family describe 'the beating in of the
skull of the wife and that of one of the children'
(Drake-Brockman 1963: 174-186). The individual
burials discovered in the 1960s all display evidence
of cranial damage (sharp weapon trauma and
depressed fractures). On the other hand, in the
Beacon Island multiple burial there is no apparent
evidence of these types of trauma. Also, the number
of individuals in the Predicant's family and their
stated ages and sexes clearly do not match those
individuals from the burial pit (see Table 2)
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A likely interpretation: early 'sick' victims of the
massacre

On July 10th or 12th (the dates are inconsistent in
Pelsaert's Journal) the early 'sick' murders occurred.
The victims were Passchier van den Enden (a
gunner), Jacob (Jacop) Hendricxsz (a carpenter), Jan
Pinten (an English soldier) and a cabin boy, all of
whom were ill and could offer little resistance. They
had their throats cut by Cornelisz's accomplices. At
least one body (Jacob Hendricxsz) was dragged into
a pit 'which had been made ready' (Drake­
Brockman 1963: 183-199). It would be reasonable to
assume that all four bodies were disposed of in the
ready-made pit simultaneously.

The three adult individuals killed by Jan
Hendricxsz (the gunner, soldier and carpenter)
would all have been adult males. There are what
appear to be three male adults (SK5/SKll, SK6/
SKI0 and SK7) interred in the burial pit. The
apparent lack of violent trauma on all of the
skeletons is consistent with historical accounts of
the throats of these victims being cut rather than
having their heads beaten in, but does not rule out
other sorts of injuries undetectable in the absence of
soft tissue. The poor preservation of the skeletal
material recovered from the Beacon Island multiple
burial could explain the absence of markers
indicative of someone having their throat cut.
Interestingly, the mutineers asked to spare the
carpenter's life, but Cornelisz reportedly replied,
" ... that he was half lame and that he must go"
(Drake-Brockman 1963: 183). If by 'lame' Cornelisz
meant that the carpenter was physically disabled in
some manner, it is worth considering that SK7 very
likely had some degree of pain and/or movement
impediment due to the pathological condition of
his left tibia (Maat 1981; Aufderheide and
Rodriguez-Martin 1998).

Skeleton SK8 was estimated to be less than 20
years old (probably between 15 and 16 years of age),
close to the typical age of a cabin boy. The sex of
this individual is uncertain, but the skeleton does
display some male characteristics that offer some
credibility to assigning male sex. After reconciling
historical accounts with biological evidence, it
would seem reasonable to postulate that the four
individuals described above were those recovered
from the multiple burial pit.

There are two other individuals (SK9 and SKI2)
represented in the multiple burial. SK9 is of a child
of unknown sex, approximately 5 to 6 years of age.
Approximately two days earlier than the murder of
the gunner, carpenter and soldier (July 8th

), Jan
Hendricxsz strangled the six-year-old daughter of
Hans Hardens (Drake-Brockman 1963: 183). SK9 is
approximately the same age and does not display
any visible evidence of trauma. There is no mention
of how the body was disposed, but with the pit
available the body might well have been buried
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there as well. This murder took place before the
first 'public' murder on July 14th (Drake-Brockman
1963: 115), so the body would have to have been
concealed until it could be permanently disposed.
SK12 is an infant approximately 8 to 9 months of
age. This individual cannot be directly accounted
for from historical accounts, but there were several
children of unspecified ages murdered and how
their bodies were disposed of is not always
recorded. It is possible that the infant could be the
'suckling' child of Maijken Cardoes, who was
strangled by Salomon Deschamps on 20 July; but
this seems unlikely because the infant was
recovered from the bottom of the burial, and we
would have expected it to have died before 10-12
July (cf van Huystee 2000; Paterson and Franklin
2004).

CONCLUSIONS

This study describes the age, sex, stature, trauma
and pathology of the six individuals recovered from
a multiple burial related to the Batavia mutiny on
Beacon Island. The burial of those individuals was
not systematic, and instead represents a hasty
interment in the early part of the mutiny. We
postulate that the remains of four of the interred
can be reconciled with historical accounts and could
be those of a group of sick individuals who were
amongst the early victims of the massacre. In
addition, two sub-adult skeletons were recovered.
The six year old may be the child strangled two
days before the other individuals were killed. The
infant could not be directly reconciled with
historical accounts, but a number of infants are
known to have been killed at various times during
the mutiny.
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