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Introduction

Aboriginal people in Cape York Rmsula aregFigure 1)of Australia have strong
emotional attachment to cemeteries and the burial places of their ancestors. Often, as at Mapoon,
in northern Queenslandany such places are unmarked and negleciéggraves can be
difficult to identify on the ground surface, either because they were never marked, or because the
grave markers have subsequently decayeen removed or destroyed.iJheglect of burial
sites is a cause of emotional distresEltbers and theifamilies who have a higtultural
sensitivity to these resting places of their ancestors.

Figure 1: Northern Queensland with location of Mapoon on the Cape York Peninsula

The purpose of this project was to follow up on preliminary geophysical work that was
done in DecembeR010 (Sutton and Conyers 2013) using grepadetrating radar (GPRj the
Mapoon Mission Cemeteryin thatoriginal project many graves were located and mapjred
what were defined adusters, but much of the possible cemetery area remainsgruayeddue
to thick vegetation and lack of field time. However, the project was quite successful and
demonstrated that tt@PRmethod was excellent in the soils and sediments at Mapoon (Conyers
2012) and plans were discussethat time about followup work. In areportfrom the 2010
field work the general location of graves was determined, and the data collection and processing
methods were experimented with and refined. Pphaliminaryeffort showed that there were
between 100 and 120 possiblgrials in the Mapoon Mission CemetéButton and Conyers
2013) Theexact locations and individual characterisbé®ach burialvere notprecisely
determinedso follow up work was planned. That enhanced and extendedistilngysubject of
this report.

With funding pravided bythe Northern SukRegional Trust, Western Cape Communities
Trustthrough the Mapoon Aboriginal Coungve returned to Mapoon in August, 2013 to build
on and expand the initial results from 2q8utton and Conyers 2013)n this project more of
the possible cemetegreawas cleared of brush and the GPR surveys were extended in all
directionsfrom those conducted in 2010n addition new imaging and detection methods were



used that had not been tried before including-negolution lowaltitude ghotos, magnetometry
and lasetheodolite total statioglobatpositional systensurveying. The results all those data
sets werentegratedinterpreted andra discussed here.

The results of this project show that there are 95 graves that are kmewist in the
cemeterywhich weredetected, imagkandinterpreted While there may be a few more than
this, unless we were very sure of their location and extent, we have not included them as
Aknowno i n this rdsgnagravesnay delvarysole and teteorated, @ s s
they might not be graves at all but other objects in the ground from ancient times. This report
will therefore discusenly those 95 known gravesd do sondividually. The locations of these
known graves was surveg on the groundurfacein December, 2013 by lan Moffat and staked
with semipermaneninetal fence posttakes in preparation for permanent markers and a
boundary fencéFigure 2) Each grave was given a number, placed on the stakes, which will
hopefully be trasferred tgpermanent markers in the near futubdl graves araliscussed in
detail here with regards to possible age, cultural affiliation and burial characteristics and in some
casesn analysis oéssociated artifacts.

s

Figure 2: Example dhe semipermanent grave marker stakes placed in the ground in
December, 2013

Historical Background Related to the People Buried at Mapoon

TheMapoon peoplewhose ancestors are buried in this cemeatergently live in the
township of Mapoon, westerna@e York, Queenslandustralia Theymostlyidentify
themselvess Indigenous peoplencludel the language groups of Tjungundiji (the
traditional owners of the Mapoon peninsula), Mpakwithi, Taepithiggi, Thaynakwith,
Warrangku and Yupungathifhe MapoorMission associated with this cemetessas a large
removalcenterin the historic padior Indigenous people across Queenslankerefore pesent
day Mapoon people also inclugenerations of peoplesho aredescendants fromtherlanguage
groupaffiliations fromacross Queenslandnd also notfindigenous Australians, peodi®m
the Solomon Islands, Tonga, Samoa, China, Malaysia and other coargrieslided



History of the Mapoon Mission Cemetery

The Mapoon Mission was first established by the Moravian chyréeberends
Hey and Ward in 189(Sutton and Conyers 2013l t was t he fAmot her mi ssi
foundation for a network of other Christian missian#&wustralia(knownasid aught er
mi s s itlanirclode as many &9 others includingMile Mission, south of Mapoon at Weipa
(Figure 1)that was established 1898. The Mapoon Missiomvasclosed in 1963 when the
Queens!| and St Departménbof Mativie Affairs (DdIA) took ovérne land
coincident with the increase ofining interests for thaluminum orebauxitethat were occurring
at that time Theclosureof the missiorresulted in the forced relocation and removal of many
Indigenous familietn Mapoonby police and DNA officials to the settlement of Hidden Valley
(often ref eMaeaoanduigWaiza withkthebwur ni ng of some Mapoc
homes The burning of parts of thidapoonMission, particularlythe former mission village,
camps and houses of Indigenous occupiatseft a strongand emotive image in thainds of
many of the affected elderlylapoon residenteho remember very well this turbulesmd
difficult time.

Today the geographic location®fMapoono i s used by Iopoon pe
the former missionits associatedillage andothersettlemerd tothe south. Both the Mapoon
Mission andpreseriday Mapoon are part of the Mapoon Deed of Grant in Trust (DOGIT) lands,
governed by trustees including the Mapoon Aboriginal Shire Council.

The Mapoon Mission Cemetewasestablishet about the same times the mission in
1891 It appears fromsparséhistorical records toontain the remaingf both Aboriginal peoples
and European missionariegthin acoastalsand dune, approximateb@-100 meterdandward
metersfrom thehigh water mark. Prior to our clearinfjithegroundas part of this projed¢he
cemeterywasovergrown with acacia and native vegetatioith only a few open spacds has
noidentifiable boundary or fence and is not actively managed or protéctiad well known to
all the local inhabitantsThesite isaccessible via a four wheel drive vehicle track, which runs
parallel to the beacfFigure3).

Figure3: Beach with dunes to thight, where the Mapoon Mission Cemetery is locatethe
trees.

Reports ofspirits in the cemetery or withia nearbyhome have been made by the some
Mapoonpeople Sutton and Conyers 2013 he onlyexisting headstone in the cemetergirks
the location othe remains of Charles De Bosch, who died on February 19, 19184#)g



Charl es Drand®m ¥iam Busch, lives in Mapoon today andagpasitChaimanof
theMapoon Interim Land and Sea Advisory Commit@®ger physical remaingsible today
includesomemetal and timber posts, which dileely the remains of head posts for buriaixl
scatterectoral rocls and white shellghat might have at one time been the surface markers of
burials. Wild horses frequent the cemetery today, disturbumace remains and the sahthes
are actively eroding and beingaetivatedduring storms, which have likemovednon-attached
surface markers in the cemetéFygure5).

Figure4: Uncle WilliamBuschnext tohisgrandfatheCh ar | es De Boschos form
marking in the Mapoon Mission Cemetery.

Figure5: Miscellaneous wooden posts that at one time wergses and coral rockarkersn
the cemetery.

The Elders in Mapoaras well as their childremave an emotional connection to this
area and other smalleemeterieshroughouthe region.Theygr eet t he Aol d peopl
driving by or walking past th&lapoon Mission Cemetery, a custdinat hashistoric roots
(Sutton and Conyers 2013)hese strong cultural ties make tigentification ofthe many
unmarked graveisnportant to the Mapoon people as a waylobkinga f t er our. ol d pe«



Mortuary Practi cesfrom Oral and Historical Records

Prior to thiswork reported on herand the 2018tudy(Sutton and Conyers 2013here
was no formal orabr historical investigationof mortuary practices or unmarked burial places
within the MapoorDOGIT lands. Ord history interviews were carried ony Mary-Jean Sutton
to document the culturaleritage values of the Mapoon Mission Cemetarwall asother
nearbyunmarkedgraves as part of a broader, doctoral research project on the Mapoon Mission.
Her work show thatfrom late 1920s to 1930scal timber was used to make caskiigt were
European in construction, constructed froomda plumwood cut in the Mapoon Mission
sawmill, which operated until the 1950dowever, ot everyone who was buried in the Mapo
Mission Cemetery was buried in Europesiyle wooden coffins. For instance a man named
Peter Rterwho diedfrom acrocodile attack, wasarried to the cemetery on a canvas stretcher
andlaid out covered in blankets. He wiagnburied wrapped in a biket tied with rope and
string Sutton and Conyers 2013Iso during the 1950s there wasimilar burial at aearby
outstation cemetery located southtlué nearbyCullen Point, where woman called Amy was
buried wrappedh sewn blankets It appearshat the textilewrapping burial method, which is
very traditionally Aboriginalwascommonlyused to wraphedeceasedntil at leasearly 1930s
usingtea tree bark Associated with these traditional burials were surface markers of coral
stones and shells, whidan be seen on the ground surface tq&yure5). During mission
timest h e péopld would collect shells from the beach in handmade baskets and later use
them toline gravesand mark pathways through the ceme(&uytton and Conyers 2013)
MapoonElders do not remembérthere was ever a fence confining the cemetery, but they do
remembemwell-developed pathways among the graves. The orientation of gralssnst
remembered but it is likely that the Europeafiuenced burials were easftest, which is
common in Christian cemeteries. There is some evidence from oral histories that bones of
already decomposed bodies in the possession of male relatvelster wrapped in bark cloth
and buried here. This traditional Aboriginal burial practsosonfirmedby Mapoon
missionaries whobservedhis practice (Sutton and Conyers 201B)ortuary practicesvere
likely highly influenced by age, gender and whether the deceaseghlgadrvivingkin. As a
result of cultural influences and the blendargl amalgamation of people from many aresses
burialsat the Mapoon Mission Cemetery éikely of thetraditionalvarietywhile others highly
influenced by Christian mission custom@thers might be a combination of these burial
traditions. There mayalsohave been burial variatiomgthin the traditional typethat included
partial decompositioprior to buria] mummification, cremation (complete or partial) and whole
bodyinterment

While it is not definitively discussed the early histacal records of the Mapoon
Mission, it appears that Indigenous peopkre gradually influenced by missionaraser time
to bury their dead using Christiamethodghat included wooden coffins, placed in the ground in
a somewhat orderly fashiamiented eastvest. There is some evidence ttigseChristian
burial customs weraccepted by some, but may have be@plly or partiallyrejected by othe
Indigenous peoplen at | east the earliest decades of
Conyers2013). There is a bridflapoon Missiordocument that discussesian e wl vy | ai d
c e me tthatrwgistused beginning abd®0Q which is likely the cemetery discussed here. But
in that brief documerthere is no discussion about burial practicearyrasociatedarchival
records of the interredAlso, nothing is known about buriatBat might have been located here
prior to 1891, but it is possible that the cemetery contains very clehisgonintermens. Itis
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common for cemeteride be locatedimr eas t hat are considered Abu

have a long history in the minds of local inhabitants that can be transmitted to others who are
newly-arrived.

In the discussion dheindividual graveswhich follows, some of these burial practices
can be inferred in the GPR data. When appropriate and when the data are definitive, the possible
age and affiliation oéach individuaburial is documentedegarding possiblburial customs.
These differences, which infer the identity of the deeg@@se nohoted on the surface markers
and are only discussed here.

GPR and Other GeophysicalM ethodsUsed at Mapoon Mission Cemetery

The geophysicamethod used here were approved by kii@poon Elders andthers
involvedas itwasculturally imporant not to disturb thburiedremainsby digging or probing
Many Indigenous peopia Australia and elsewhere around the wardliethese newly
developedoninvasive approachde detecand magburial placesvithoutany invasiveness as
they are demedculturally appropriate Unmarked graves have been studied around the world
usingsimilar noninvasive geophysical techniquas those used hefBevan 1991; Conyers
2006; Ruffell and McKinley 2008).

Groundpenetrating radar is a nesuirface geophysicééchnique that allows for
discoveryand mapping of buried objects and features not visible on the surfaceettinad
consists of measuring the elapsed time between when pulses of radar engegysamntted from
a surface antenr(&igure6), reflected fom buried discontinuities, and thegceived back at the
surface (Conyers 2013). @buried discontinuities where radamergy is reflected can be
changes in lithology and the contacts between buried olgjedtthe surrounding matrixVith
graves, reflettons can be produced from the topsftoms and sides of caskets, edges of the
burial shafts, objects that were buried with deeeased, anhly rarelythe human remains
themselves (Conyers 2006, 20129).

Figure6: Collecting GPR data with the SIBO00 system and 400 MHz antennas with survey
wheel attached for distance measurement.

Groundpenetrating radar is a technique that is most effective at buriahditze
remains are located withird metersof the surface (Conyef008,2013. As radarpulses are



transmitted through various materials on their way to the breredins, their velocity will

change, depending on the physical and chemical propeftibe material through which they

are traveling (Conyers 20185). Each abruptelocity change generates a reflected wave, which
travels back to the surface to feeorded. Velocities of radar energy in the ground are important
because only the wavevel times are measured, not their actual depth in the ground. However,
velocity through the gound can be calculated then distance (or depth in the ground) can be
accuratelycalculated Conyers 201349), producing a useful threBmensional data/elocities

at Mapoon were calculated using hyperbola fitting, producing velocitiesvituoh all

reflections measured in time were converted to depth in amplitudeandpsflection profiles
Theoneway travel time velocity averaged 20 cm/ns across the grid. All profiles illustrated
below showcalculated depth on the vertical axis.

Typically with GPR mapping for gravielentification and analysisintennas are med
along the groundurface in transects (Rige 7) and twedimensional profiles of a large number
of reflections at various depths (as measured in travel time) are created, prqaotiiag of
subsurface stratigraphy and buried archaeological feationeg lines(Figure8). When data are
acquired in a closelgpaced series of transects within a gind reflections are correlated and
processed, an accurate thdmensional picture dburials can be constructed (Conyers 2013
171). This can be done vally by analyzing each profile, or with the aid of computer software
that can create maps wiany thousands of reflection amplitudes from all profiles within a grid
producingmaps at various deptiiBigure9).

Figure7: Marks on the sand from GPR amt@ transects 50 centimeters apart.
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Figure9: GPR amplitude map of the survey area from slice 1 tWeand 30 cm depth
showing surface metal and many tree roots.



Groundpenetrating radar surveys allow for a relatively wide aerial coveragshiara
period of time, with excellent subsurface resolution. This tdmeeensionatesolution is what
givesGPR an advantage over other nearface methods wittespect to mapping burials in
most geological contextBifferent antenna frequencies are used for varying depth penetration
and subsurfaceesolution (Conyers 20132). The higher the frequency wawbkatareproduced
from a surface antenna, the shallower the depth of energy penetratitire greater the
resolution of subsurface features (and weesa for lower frequenantennas). In ik study the
400 MHz antennas were capable of resolangds and associated featuras small as about
1520 cm or so in dimension and transmit energynmaaimum depth of abodtto 9 meterg(far
deeper than the burials of interesfyaves will not be reflected if the objects in tireund are
less than about one half of a wavelength (Conyers:BP)3In the verydry sand at Mapoon the
400 MHz energynoving through the ground had a wavelengftbetween 3810 cm, making the
minimum resolution between about-%) cm. Depth of energy penetratisrcalculated by
determining the depth athich no coherent reflections have been received back at theesurfac
and onlybackground noise is recorded (Conyers 2@8). At Mapoon it was far below the
intermens of interest.

While the GPR method has wide applicability in many different sediment angsesl,
the best energy penetration and subsurfacdutsn occurs when the groumlelectrically
resistive (Conyers 20137; Conyersaand Connell 2007). In thdapoon area the ground within
which burials are located is very dry wibbwn quartzand carbonateand, which was an
excellent medium for rad transmission. This sand rangeshickness from 25 m across the
area, overlying a dark red bauxite unit, whicheslrock in this area of the Cape York Peninsula
(Figure8).

Field Methods

Prior to conducting the surveys as part of this projeciMgoon Land and Sea Rangers
(Figure10) cleared the prospective area and burnedahmved vegetation and all other surface
plants that might disrupt data collection (Figuig. 1ISoon after this clearing and burning the
prospective area was photograplsthg a tethered kite with a camera (Figu2e 1Using this
method very high resolution photographs of the ground surface were collected, merged and
stitched together into one composite photograph (Figsie This allowed for the very accurate
placemenof all results on the ground with associated roads, houses, fences, pathways and
remaining trees and the beach and ocean. This method of photography has never been used
before on a project of this type, and is far superior to using commercial phgtalslically
available satellite photos.
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FigurelO: The Mapoon Land and Sea Rangers who valiantly cleared the land with lan Moffat
and JulianTravaglia.

o

Figure 1: Burning the recently cleared ground at the cemetery.
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Figure 12: The kite v attached camera for obtaining high resolution photographs from the air.

A site datum was placed in the southwestern corner of the study area along the fence
bounding the hous@ccupied by Auntie Harriett and her famijyst to the southwest of the
grids (Figure 13). From thieferencegpoint three large grids, within which data were collected,
were constructed and marked with pin flags. Tatimpoint was they surveyed in using a
RTK global positioning system surveying device. Once all grids wergrcated, the corners
and important locations of trees, surface markers and other features were also surveyed using the
RTK system. These points were then correlated with the high resolution kite photos so that all
geophysical data could be put into spat@e spatial accuracy of this method is about plus or
minus 35 centimeters. All subsequent geophysical data and the results of the surveys showing
the locations of all graves were then located relative to these datum points. These were in turn
transhted into UTM points (Universal Transverse Mercator) survey locations so that the results
of this survey will be available to future surveyors and others in the awadiel surveying
method that will never vary.
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Figure 13: Location of GPR grids aetMapoon Mission Cemeteryrhe0,0 datunfor the site
grid is in the southwest corner of Grid Every grave is measured from that point.

The GSSI (Geophysical Survey Systems Inc.) Subsurface Interface(8#lgviodel
3000 with a 400 MHz centdrequency antenna was used to collect radar reflextiigure6).
A survey wheel was used for encoditigtance intote reflection data stringvhich was then
tied to the grid datum points discussed ab®eflections were recorded iM@ ns timewindow
(about4 m depth) and all reflections were filtered prior to recordiagjoving all received
frequencies lower thar0O® MHz and higher than 800 MHZhirty reflection traces were
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recorded each meter along all profiléxofiles were spaced every 50 cm througHtout

complete coverag@-igure?). Profile length varied througtut the gridsn order to avoid large
treesand other surface obsttions and also stay within the cleared and burned areas considered
prospective All reflection data were saved to disk and useprtmlucetheimages of profiles

and amplitude mapdiscussedhere

The GPR data took 4 days to collech total of 408 reflection profilesere collected,
totaling 17,725 meters (about 18 kilometers of linear reflection profiles). This is a massive
amount of digital data consisting of 531,750 total reflection traces. Fortunately, computer
software is now available to process and allowttierinterpretation of such a massive data set in
ways that would not have been possible just 5 or so years ago.

In addition to the GPR data, a magnetic gradiometer system was used to collect data in
the same general area as the GPR grid. The resmitiggetic map does not perfectly overlay
the GPR map, as it was possible to extend some of the data transects beyond the GPR lines into
areas still overgrown with brush. Magnetic surveying producesitmensional images of the
iron, brick and possibly fe-baked areas. It was hoped that this data set would supply
information about possible metal within graves, indicating burial artifacts of the types of caskets
that might be below the surface.

Thismagnetionethod measuresa r i at i on s inetic field as akuactianbf6 s ma g
other very slightly magnetic objects within about 2 meters of the ground surface (Aspinall et al.
2009. Unfortunately, it was found that the Mapoon Mission Cemetery was highly affected by
the random dumping of trash, aretmovement of discarded metal objects over (irngure
14). The magnetic maps therefore were more indicative of recent occuphteghfiuses used
to be located very near the cemetery to the north andaeekijher refuselumping. The
magnetic map was, however, helpfulagatingthe remains of threlaistoric house locations,
which helped in understanding the use of this area over time.
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Figure 14: Magnetigradiometrymap overlain on the aerial photo. It shows clusters of metal
from refuse, water wells and other metal objects.

TheRTK GPS system was also used to collect survey points for elevations across the
grids. From this data set a 5 cm contour map of the grids was produced to show the relative high
and low areas across the surveyed area (Figure 15). This was helpjukimgdome of the
important reflection profiles for topography (eg. Fig8yend interpreting the location of the
hi gher el evation sand dunes and the fAback dun
dumping occurred.
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Figure 15: Topographicontour map showing the high and low elevation areas in the Mapoon
MissionCemetery area.

GPR Data Processing and Interpretation

Raw GPR reflection data are a collection of many individual traces, spaced at varying
intervals, along twalimensional transects thin a grid (Conyers 20126). Eaclreflection
trace consists of a series of stacked waves received from certain depthgriound at one
surface location, which vary in amplitude depending on the anamghintensity of energy
reflection that occued at buried interfaces. When tracesstaeked vertically, and in sequence,
standard tweadimensional profiles are createdowing the variations in amplitudes of reflected
waves that vary along transed&gure8). They can be viewed much like profilang vertical
faces of excavatiorsuch as trencheén analysis of the varying amplitudes in space can
potentially show subsurface changestratigraphy and physical properties of burials, caskets
and associated materialgthin the matrix of sedimeatand soils. The higher the physical
contrast between thmurial and the surround sediment, the greater the amplitude of the reflected
wavegenerated at that contact (Conyers 2@E3. When viewed in profile the highamplitude
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reflections are the aas of black and brighter shades of white visible withgrayscale image,
while neutral gray denote areas of little or no reflectligyre8).

When the GPR reflections were processed and viewed in standard refteofitas
reflections are collecteflom thedipping beds of the samtline stratatree roots, possible animal
burrows, as well as the burials of intereSbme of the profiles collected in the lower
topographic areas shastrong linear reflectianarevisible toward thdottomproducedy the
contact of the sand witthe bauxite layefFigure8). Gravedocated within the sanare
distinctly visible as hyperbolic shaped reflections ranging in depth r6+8.5 meters They
are typically visible abyperbolashaped reflection€onyers 200620129. This is because the
radar energy moves out from a surface antenna
being directly over top of it, and then again as it moves away from it (Figure 16). At Miapoon
was found that a®ng asburials were ircaskets or wrapped in some material that produces a
velocity contrast with the surroundirggind reflectionhyperbolasverecreated. There are many
variations in this general reflection feature, which are discussed below with ea¢h Ibaria
general, caskets that might still contain void spaces are more reflective than the textile wrapped
intermens. Older burials, which have largely decomposed still reflect energy that generates
hyperbolieshaped features, but the amplitude of gfeections is much less. These show up as
Abl urryo features in the reflection profiles,
Some very elaborate burials with intact coffins that were constructed with metal lining or contain
other materialsire highly reflective and can be identified by their strong hyperbolic reflections.
There are also good examples of reflections from both the tops and bottom of caskets in some
Mapoon graves, which indicate caskets that are still partially intact.

ANTENNAS MOVEMENT
— — GROUND SURFACE

@ 4

resulting reflection
&— hyperbola

Figure 16: Generation of a reflection profile crossing a buried object such as a grave.

Tests have begmerformed on whether singular bones, and even concentration of bones
will produceradar reflections (Solla et al. 2012). Those laboratory and figkldappear to
indicatethat bones by themselves do not contrast enough to yield reflectionsoldtery
Indigenous burials in Australia have proven to be almost impossible to deteGRRI{\Wallis
et al. 2008). All thatan be identified from these anciénitrials that contain onlgonesare the
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burial shafts themselvé€onyers 2012129). As part of this project very old bursalvere
exceptionally difficult to identify, and were therefore designategp ar t of t he HAknown
in this study.

The spatial location of reflection amplitudes in a thaleeensional volume can help
greatly in subsurface interpretation when sheaps at specific depths in the ground are
produced. Maps of this sort are produced bgampling all reflection amplitwes in all profiles
within a grid and then averaging the amplitudes in slices of a given thickness. Reflection
amplitudes are then gridded and interpolated to provide a uniform placement of radar reflection
strengths throughout the mapped area (Conyers: 2023. When viewed in majorm each
slice can portray in pladiew the distribution of all reflected wave amplitudes at a desired depth,
which were collected from burials (Fig®g In these maps low amplitude variations within a
slice denote littlesubsurface reflection and therefore the presence of homogeneous material
while high amplitudes indicate significant subsurface discontinuities, in this case the presence of
burials and associated objects. Degrees of amplitude variation in each amplitidarsbe
assigned arbitrary colors along a nominal scale.

At the Mapoon Mission Cemetery slices were produced parallel to the ground every 30
cm deep in the groun@Figure 18)and the amplitudes were then correlated, compared and
mapped. In the upperap from the ground surface to 30 cm depth only tree roots and some
concentrations of trash are visible (FigQye Progressively deeper slices begin to produce
images of the graves as the depth of 90 centimeters is reachedg{Aigued0). The more
intact and elaborate burials are visible as red and yellow colored reflections, and the areas
between graves thabntainonly sand are blue and white. In the eastern edge of the study area,
in the topographically lower areas where the sand blanket is thtihadeeper slices show very
intricate banding of layers in the bauxite bedrock (Fig@raad 4). In these deeper slices, the
graves within the thicker portion of the coastal sand dunes are still visible.
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Figure 17: Generation of amplitude she@ps parallel to the ground surface from reflection
profiles.
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Figure 18: GPR amplitude map from-80 cm in the groun'd still shbwing mény tree roots and
animal burrows in the ground.
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Figure 19: GPR amplitude maps from®0 cm in the ground showgrsome buried utilities
around Auntie Harrietds hcame metal reflectiond. enthe of gr
eastern portion of the grid, where there is less sand dune overburden, the bauxite bedsdre image
as linear bands.
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Figure 20: GPRamplitude map from 3220 cm depth shoWing gravé clusters.

The amplitude maps were used as a guide to the location of graves, and a way to map
concentrations spatially. Confirmation of graves, however, necessitated analysis of each
individual reflection profile The location of graves that came from an analysis of both types of
i mages shows that there are ficlusterso of gra
in the Mapoon Missi on Ce meuggestsythatbbrialiocaaonseandi|l o n e
Aipl otso were well mapped out and known to peo
actively receiving burials. Those clusters have arbitrarily been designated numbers 1 through 10
(Figure 4). Theclusterswereas del i neated by the fAgrave typec
instancealmosta |l | t he graves i n Gltwydtedr g awerst, aiwh i ftht
eastwest along orderly rows on the highest topographic sand dunes in the cemetery. Other
clustersidentifid cont ai n At r asdiytlieodn aglr aA/becswedtgriantatioh a ¢ kKt
and produce single reflection hyperbolas that would be expected from fabric wrapped remains.
Each cluster of graves will be discussed in order below, with an analysistoinelividual grave
within the clusters.
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Figure 21: Map of arbitrary grave clusters visible in the GPR amplitude alapEwhich are
discussed individually below.
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All graves were then plotted directly on the aerial photos and given numbers @EQyure
These numbers are totally arbitrary, and were named in the order they were discovered during
data analysis. They are tabulated with regard to grid number and profile nurAlpgemdix1.
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Figure 22: Map of all discovered graves with theivgraumbers.

The Europeaistyle burials are very distinct as to their ragdlectionsand orientations.
They produce high amplitude hyperbolas, sometimes from both tops and bottoms of caskets, and
are oriented easte s t . The more Istydietoi gmalveSARld wiagisn @
hyperbolic reflection and are lower in amplitude. They are found in clusters where graves do not
follow a single orientationThere may be very oldre-mission burials irsome areas, as some
very low amplitude graes were identified The low amplitudes are likely a resultahigh
amount of deterioration brought about by a long time in the ground. It is impossible to
di fferentiate fAvery old traditional o turi al s
respect to how strong the reflections are, which may indicate age, but these are very inaccurate
measurements of time in the ground as other factors might cause this diffarerdzr
reflectivity. Those factors may be depth of burial, amount of water in the groundagsgoc
burial materials, whether the remains were mummified, cremated or not altered at all prior to
burial.



23

Analysis of Individual Graves by Cluster and Number
Cluster @ Graves 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,95.

This cluser of graves is found along the southeastern portion of the
cemetery on a ridge of sand dunés general they include mostly
Europeartype burials, with some oldelleepeiintermens. Some are

close together and appear to have been organized in rdwese dre no
surface markers in this area of the cemetery, suggesting these may be the
oldest of the missiocperiodgraves, perhaps from the early part of the 20
Century. Almost althe European gravese aligned eastest also
suggestindhis Christianinfluence Theymay be burials frormany
differentyears or even decades some are more deteriorated than others.
There is also a possibilithatmultiple burialsoccurin the same grave

shaft. In thissame general area there are also traditidialriginal-style
intermens, which points to this area of the cemetery having a long and
variedburial history.

Grave lis possibly two burialéh one shafthat are very close to one
another. They arnecatedat differentdepths, which suggesteywere put

in the ground at different times, bstill very close togetherThe

i Grave 1 surface metal
e o Grave 2 strong reflection from grave
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Depth (m)
Depth (m)
Depth (m)
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8 Distance (m)
Distance (m) may be two burials

close together at
different depths
GPRprofile of Grave 1shows the affect surface metal has on the reflections thattypicalf
bar ber peflectord etayug e as t he r ef | downthraughghef r om

time window.

Grave 2 shows a Europetype grave with a strong reflection, indicating a casket that might still
have some void space in ithis is a complex reflection pattern as there are also reflections from
other portions of theasket.
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large European-style burial Grave 3

Distance (m)

Abl ockingo

Grave 4

Depth (m)
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Graves 34,5 and 6 are all in aorth-south
row and all show Europedike
characteristics with very strong reflections
from substantial casketsThey were likely
interred about the same time and mar&ed
the surface to produce this ordealy

alignment There are no surface indications

of these graves today.

Grave 4 caralsobe seen in its entirety in th

profile labeled Grave 3, but in the one labeled

e

Grave 4 only half of the standard reflection

profile is displayed. This is caused by Grave

the hyperbola axis on one
the casket.The same phenomena can be seen in the profile displaying Grave 5.

more reflections from

one edge of the

burial (partial
Grave 4 collapse of coffin?)

18.0 19.0 20.0 21.0

Distance (m)

Depth (m)

Depth (m)

Grave 5

19.0 200 21.0 220
Distance (m)

S i

Graveé is particularly interesting asdlisplaysreflections from the &th the top and base of the
casket, showing that a good deal of work went into building this vessel, which has withstood the
elements over time.

Depth (m)

Grave 6

Distance (m)

top of casket

bottom of casket

Depth (m)

Reflections from other nearby caskets can be
seen also in all these profiles, as they are very

much intactand reflect a large amount of
radar energy.

de
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Graves 79,10,11,21, 22 and 9%re tightlygroupedn the northern portion of Cluster 1. All
but 11 and 95 appear very old and more traditional, with no clear cafiketions or other
reflecton features of high amplitude that are common in the Eurepigéagraves They are
closely packed with older graves adjacent to younger ones. sGrawand 95 are very
Europearike, but because they are locatedhis area very closely interredth more
traditional graves, themay be thentermens of Indigenouspeople who were placed near their
relatives, but buried in a missiomfluencedChristian way.

There are two reflections that make up Grave 7, which are very close to eachPetiigrs
Grave 7 was placed very close to an older burial, producing this signature. It is hard to
differentiate the twoGrave 9 is probably a weakodergrave
casket, which has deteriorated and collapsed

the top, showing the sagging reflectiamd
reflections from theides or top edges, which
would have produced the more common 08
hyperbolic shaped reflection.

Grave 7

Depth (m)
S

-
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3

5)
2
£ 3

24

Distance (m)
flat-top casket

Grave 9 that is sagging

in the middle

o
o
o
o

Grave 10

top of casket

o o
® i

Depth (m)
o

Distance (m)

Grave 10, also in thisortherngrouping in Cluster 1 produced a weak reflection, probably from a
deteriorated casket. It still exhibits top and bottom features. Gfénee 11 shows nicely what

the surface roots look like in a GPR reflection profile. The grave itself looks very European with
a strong casket reflection from the top.
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Grave 11 S— Graves 21, 22 and 95, also in this grouping in
Cluster 1 show weak reflections fnodeteriorated
caskets, or very weak reflectiofiem bundles
Grave 21 is only preserved as a flat surface to
reflect some radar energy.

partially collapsed
coffin that is deep

Grave 21 butstil produces

a strong reflection
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Depth (m)
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weak and shallow
reflection producing

Grave 22 a broad hyperbolic
reflection feature
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32.0
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large partially
0.8 Grave 95 collapsed coffin
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16 S 16
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31.0 32.0
Distance (m)

Depth (m)

Grave 95 was at one time a wd#veloped
Europearlike casket, which has partially
collapsed.

Just to the=ast of the very formal line of
Europeartype burialsn Cluster 1, which are . 270 280 290
Graves 34,5 and 6s another row of Distance (m)

less formal burialsmost of whichalsoappear to be Europedike also. But in that area of
Cluster 1 it is more complex as there are dbsep, ol@r Indigenous typdurials,younger
Europearinfluencedintermens and also more recent siititact European onesGraves 1213,
14, 15, 17 and 18 adefinitely European with strong hyperbolasd therefore more recent,
while 16 and 1%re sigificantly older and exhibiveak reflections with no indications of
caskets that have any intact void spaces.
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reflections from two
Grave 12 corners of the same burial

- Grave 12 is interesting because it appears to have

04 o« two burials, but really is just two reflections from
the same coffin (perhaps edges).efrtterment

*® in Grave 13 is also complicated as it does not

4
®

£, : .»< have one coherent reflection from the coffin top,
g g butis truncated. This may be caused by partial
16 6 collapse of the top.
20 20 Grave 13 Eucpeansiyie bur
8 9 10 1" 12 13
Distance (m) 0.4 0.4
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The same complex reflections occurred from the
edges of &uropearstyle coffin in Grave 14.

The caskets in Graves 15 and 17 are both
deteriorated but still partially intact and produce reflections from both the top and bottom.

80 90 100
Distance (m)

Grave 15 reflections from top Grave 17
and bottom of casket
0.0 0.0

o
~
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- — = 1.0 ~
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p= 12 1.2 = = =
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[} ) [ o)
1
O 16° Q 20
2.0 ‘ 20 20 20
24 24
25 25
14.0 15.0 .0 13.0 14.0 150 8.0

Distance (m) Distance (m)

The intement in Grave 18 fitthe same general characteristor bther Europeastyle graves in
this area of Cluster 1, with multiple reflections from a partially intact casket.
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multiple reflections
8 from the same
grave

Grave 1
rave Graves 8, 16 and 19, also located in this same

general area of Cluster 1 are much different than
b %4 the others. Albre very weak reflgion features
' o8 that appear to be old and are likely traditional
_ graves. These three are probably the oldest graves
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from an older
Grave 8 Aboriginal grave
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very weak older burial reflection 16
denpled by nesruTace Grave 20 nea-sutace object o |
0.3 24 24
6 10
b6 Distance (m)
E Grave 20s really not part of the cluster of
=109 . ..
g European and older traditional Aboriginal
By gravesandsits by itselfto the easat a very
different orientation than the others. It
18 appears to be one of the oldest in the
o ™ .. cemetery, and was probably unmarked
30 40 50 60 70 80 90 its markers had been destroyed prior to the
Distance (m) burial of the others in this aread

therefore @l not have angubsequent buriatsear it from a later date.
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Cluster 2 Graves 25, 26, 27, 28, 291, 41, 47, 48, 50, 57, &2d 59

All the graves in this cluster are very traditional Aborigisglle
burials. They are a little deeper than thedpean graves seen
elsewhere, contain no welkefined coffins and produce only

very weak reflections. One small concentration of graves are
numbered 2526,27,28 and 29. In this area Grave 25 appears to
have a casket, but it is very deteriorated a/iiill reflecting

radar waves from the top and bottom. The others here are much
weaker, and possibly older aacebarely visible.

multiple reflections

fi 1 d botts
Grave 25 from top and bottom Grave 26
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Within this concentration of gravese twosad stoies very small buriain Graves 28 and 29
which appeas to be small child intermesnt
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weak reflection Grave 27 Grave 31 weakbutlarge burial

from older burial
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Grave 27 is a deep older burial that is very deterior&ealve 31 is just to the south of the
concentration of graves discussed above. It is large and probably the grave of an adult, but
buried in the traditionahanner with no casketGraves 41, 47 and 48 are a separate burial area
in this cluster are all old and produce very weak reflections.

complex reflections

from collapsed
Grave 48 of
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