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CHAPTER 9   TECHNOLOGICAL STUDIES OF MOTUPORE POTTERY 
This chapter written jointly by O.S. Rye and J. Allen 
Archaeologists and ceramic technologists tend to speak different languages when 
referring to pottery (Rye 1981:1). 

This chapter investigates the technology of Motupore pottery in order to examine changes 
through time in its manufacture.  At the outset the purpose of this analysis is to link 
technological changes to the socio-economic aspects of the people living on the island by 
examining the materials used, forming and finishing techniques and firing methods.  As 
the idea of the Motupore people being specialised traders took hold, the notion of 
whether we could devise a chemical signature of Motupore pottery that would identify it 
at other locations became a further central objective. 

One starting point for this study was to determine whether pottery was actually made on 
Motupore.  While the archaeology offered a strong presumptive case that it was (see 
Chapter 8), could technological analysis offer different evidence to confirm this?  This 
led to three related questions: 

x does Bootless Bay possess appropriate raw material sources (sand, clay, or other
inclusions) for pottery making?

x which (if any) of these were used to manufacture Motupore pottery?

x why were these materials selected?

As reported in Chapter 5, from about half a million sherds excavated, about 40,000 were 
returned to the laboratory, comprising all rim sherds and all decorated rim and body 
sherds.  More than 464,000 undecorated body sherds weighing in excess of 3.8 tonnes 
had been counted, weighed and discarded in the field.  Among the undecorated body 
sherds only unusual sherds were retained, for example very thick sherds (e.g. Figure 5.1) 
or those reflecting firing damage. 

Forty thousand sherds provided more than an adequate base sample to conduct our 
analyses.  Sample numbers for any particular study were determined by what could be 
processed in the time available. 

Pottery resources of Bootless Bay
Survey 
No suitable pottery clay exists on Motupore or the nearby islands in Bootless Bay, so if 
pottery was made on the island then the clay at least was imported.  It was a logical 
starting point to assume that if suitable clay occurred on the adjacent mainland this would 
probably be exploited.  Reaching such deposits by canoe from the island suggested that 
natural landing points would have been preferred but cleared access paths through the 
mangroves might have been necessary.  Preliminary analysis of pottery thin sections 
indicated that the sand from Motupore matched that used in making the pottery, but sand 
from other local beaches could also have been used. 

331



Figure 9.1.  Bootless Bay, showing locations of clay and sand samples collected during the 1976 
survey.  The figure also includes archaeological sites in the bay, either already known or 
recorded during the survey.  The dotted line represents the extent of mangrove forests. 

In April 1976 a survey was undertaken along the Bootless Bay coastline from Taurama 
Point to Tupesereia village (Figure 9.1) working from a small boat.  Landings were made 
at all accessible points at high tide and ground surveys carried out at each location with 
two objectives, 1) to collect samples of clay and sand potentially usable in pottery 
making and 2) to locate and record old habitation sites and to collect pottery samples 
from each one. 

Much of the shoreline is made inaccessible by boat by an almost continuous belt of 
mangroves varying in width between c. 15 m and c. 500 m.  Natural access points 
existing now may not have existed in the past.  However cleared access paths are 
maintained by men from Tupesereia at points where mangrove width is narrow.  It was 
considered that these access points provided sufficient access to the land behind the 
mangroves to conduct a satisfactory survey.  No time was spent searching beyond c. 300 
m inland unless access was easy, thus no thorough search was made away from the coast.  
However the Rigo Road runs behind this coast at distances of 1-5 km inland.  Inspection 
of cuttings along this road revealed no clay suitable for pottery making. 

Figure 9.1 shows archaeological sites located and sampled and locations where clay and 
sand samples were taken.  The sand samples (MS, TS, R1) were collected from the 
surfaces of beach deposits while the clay samples were collected by boring with an auger. 
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Samples from locations with occupation sites 

TS   A Taurama sand sample was taken from the surface at the high water mark.  A 
subsurface sample at this location had shell and coral fragments too coarse for pottery 
manufacture. 

TC1   A Taurama clay sample from 100 m behind beach.  Reddish sticky clay was found 
from 300 mm to 600 mm below surface; this was beneath a black sticky clay with many 
roots that was rejected as a sample.  Similarly, the deeper deposits were too gritty for 
pottery clay. 

TC2   A Taurama grey sticky clay sample, inland c. 200 m from the beach at the 
southwest end.  At the inner line of mangroves in a swamp, a surface layer of sticky black 
slope-wash clay was encountered.  The upper 200 mm of the core had grit too coarse for 
pottery making; the next 700 mm was good plastic clay, grading into silt, sand and gravel 
below 800 mm.  The sample was taken between 200 mm and 700 mm. 

DO   A Dogura sand sample and separate clay sample.  The area has been mined for 
sand; 15 separate cores were taken over c. 1 square kilometre.  All cores show clayey 
sand down to 1 m to 2 m with no clay strata present.  The clay in these samples was 
insufficient for making pottery.  One sample was retained as ‘sand’, taken from 100 mm 
to 1000 mm.  A clay sample was taken from shallow 200-300 mm deep deposit from 
mudflats c. 300 m north of the small sandy Dogura beach. 

02   No local name for this area was known.  There is a beach with flat land behind and 
some coconut stands, occupied by one household.  While the beach sand was unsuitable 
for pottery making, a black clay sample was taken from small valley c. 100 m inland 
from the beach, from depths between 200 mm and 700 mm. 

05   Idumava is a present-day small village.  This clay sample came from c. 60 m west of 
the small beach.  Black clay was taken from 500 mm to 1000 mm below the surface.  
While this clay contained many rock fragments of various sizes, these could be easily 
removed by hand to produce clay suitable for pottery making. 

MS   Motupore beach sand taken from the surface at the high water mark on the beach 
fronting the site.  Even here procuring sufficiently fine grade sand was not easy.  A core 
taken to a depth of 1.6 m showed that the particle sizes of shell increased with depth with 
complete shells and coral rubble common in lower levels above a reef platform.   

Samples taken from locations without occupation sites 

GG   Five clay samples were taken from Guma’s garden on the mainland immediately 
north of Motupore Island.  The garden is situated in an open valley c. 400 m long and c. 
150 m wide at its widest point.  Guma’s garden is the closest and most easily accessible 
clay source to Motupore.  Black clay occurs across the valley floor and five core samples 
were taken to shown the maximum range of variation in the valley: 

GG1: here soil and roots occurred down to 300 mm.  The sample was taken 
between 300 mm and 700 mm below surface. 

GG2: again, soil and roots occurred down to 300 mm.  The sample was taken 
between 300 mm and 600 mm below surface. 
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GG3:  this location was nearer the hillside to the east.  Soil and roots occurred 
down to 300 mm. The sample was taken between 300 mm and 650 mm below the 
surface.  Below this, the clay contained many weathered rock fragments. 

GG4: soil and roots occurred down to 300 mm.  The sample was taken between 
300 mm and 750 mm below surface. 

GG5: this sample was similar to the GG3 sample and was also taken nearer the 
hillside to the east.  Soil and roots occurred down to 300 mm, so the sample was 
taken between 300 mm and 650 mm below the surface.  Below this, the clay 
contained many weathered rock fragments. 

TU1   This is a sandy beach with extensive flat garden land behind it.  The clay sample 
came from c. 100 m behind the beach and was taken between 300 mm and 650 mm 
below the surface. 

R1   This is a black sand beach, unusual in Bootless Bay.  The colour probably reflects 
heavy mineral accumulations.  The beach provided a fine grade sand sample taken from 
the surface at high water mark.  Similar sand occurs on a larger beach to the east where 
there is a small present-day village. 

All of the collected clay samples derived from surface strata formed by secondary 
deposition rather than being primary clays derived from the weathering of rocks in situ.  
All clay samples contained grit, either rock fragments or mineral inclusions, coarse 
enough to require removal by hand-picking before the clay could be used to make 
anything other than very thick-walled vessels.  The clays from TC2 and DO showed an 
obvious high salt content, as an efflorescence formed when the clays were dried.  No 
sample was taken below one metre; the increase in coarse grit inclusions with increasing 
depth suggests that potters would have had no incentive to dig deeper than this for clay.  
Prehistoric clay pits would be unlikely to still exist given wet season erosion and later 
human gardening activities, and none were identified.  All clay sources except those at 
TC2 and DO were in areas where gardening was occurring or had recently happened.  
This correlation suggests that clay gathering and gardening were at least sometimes 
combined.  For TC2 and DO salinity levels may have been too high for gardens; as well, 
not all contemporary gardening locations are associated with clay deposits. 

In summary, all areas between Taurama and Tupesereia that could be accessed by small 
boat were investigated and samples were obtained from all areas where materials suitable 
for pottery making existed.  The corollary also holds, that accessible areas from which no 
samples were collected did not have suitable raw materials.  We cannot reject the 
possibility that areas accessible during the period of Motupore occupation and no longer 
accessible might have additional suitable materials. 

While this problem might have be resolved by walking the c. 50 km of coastline, this 
strategy was rejected on two grounds: 

x the boat survey had provided us with a sufficient general coverage of the region.

x we had located good raw materials for pottery manufacture at the nearest point on
the mainland to Motupore that also had good garden lands, unavailable on the
island.  In terms of location, this open valley provided a logical resource for the
island’s inhabitants.  This hypothesis was testable by demonstrating that GG clays
were used to make Motupore pottery.  The use of the valley for gardening could
be reasonably inferred from the same evidence.
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While there may be further suitable raw materials in the area, the survey demonstrated 
the ready availability of potential pottery raw materials in Bootless Bay.  Our decision to 
conclude the survey at this point was subsequently vindicated by Worthing’s (1980b) 
analysis of Bootless Bay clays that showed them to be ‘petrographically very similar’; 
this assessment also coincided with the results that follow here. 

New archaeological sites discovered during the survey 

Figure 9.1 indicates the known archaeological sites in the Bootless Bay area.  In addition 
to the large beach side village sites of Taurama (AJA) and Motupore (AAK) previously 
known sites included one hilltop site (ABA), two hill-slope sites (APE, AGP) two river 
bank sites (AQG, AQM) and three beach sites (ACC, ANT, APD). 

This survey added three more beach sites (AQO, AQP and AQR) and a stratified midden 
on Bune Motu (AQQ), a tiny rocky islet close to the mainland east of Loloata (ANT).  
The three beach sites have only surface scatters of sherds; the Bune Motu midden has 
shell and potsherds (and possibly stone artefacts) to a depth estimated at two metres on 
the maximum accumulation.  The location of this site is unusual since the islet is not only 
small but also steep and uneven.  Houses must have been mostly in the sea and 
‘anchored’ to the island.  The waters surrounding it are shallow. 

It is possible that more coastal sites exist in parts of Bootless Bay not examined during 
this survey because of the present distribution of mangroves.  Of the known sites only 
one is a hilltop site, but it is probable that at least another three hilltop sites exist in the 
area, on the hill above Taurama Point, on the ridge between AQP and AQR and on the 
hilltops to the north of ABA.  All these locations were said by local inhabitants to have 
scatters of sherds. 

Evaluating Bootless Bay raw materials suitable for making pots 
The main limiting factor to understanding how prehistoric potters used available raw 
materials is not knowing which criteria they used to discriminate between materials.  Our 
approach to overcome this was to determine which materials have the greatest tolerance 
for variations in the composition of blends and in firing procedures.  Assuming that the 
materials used by prehistoric potters on Motupore are among those collected, this 
approach would minimally determine the properties of those materials and help define the 
limits of the techniques necessary to use them.  At best this approach can frequently 
identify those properties considered important by the potters as well as the functional 
requirements of the vessel(s).  For cooking, for example, the vessel needs to be able to 
sustain thermal shock, while water storage vessels in the tropics will benefit from 
increased porosity in the fabric, because this will assist keeping the contents cool by 
water seepage evaporating on the pot’s outer surface. 
Standard clay evaluation techniques mostly designed for modern industrial applications 
are not particularly relevant to prehistoric pottery making; thus here we developed a 
different procedure.  To begin, we focussed on the difficulties inherent in using shell (or 
other forms of calcite) as an additive to clay when producing low-fired pottery, as is the 
case with ethnographically described Papuan pottery makers (e.g. Irwin 1985).  Rye 
(1976) showed that mixtures of clay and shell-rich beach sand can be successfully fired 
only within a restricted compositional range (Figure 9.2).  Defining this range for 
particular sets of materials provided an index of difficulty for using those materials; as 
well, it isolated unusable mixtures, providing explanation for the range of compositions 
to which potters restricted themselves (Figure 9.3). 
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Figure 9.2.   A set of experimental fired briquettes showing firing temperatures and percentages 
of sand temper mixed with this single clay sample, 10 days after firing.  The double columns 
show samples mixed with fresh water (F) and salt water (S).  This shows that in a range of 
temperatures and clay/sand mixes, salt water inhibits the post-firing CaO hydration of the 
calcite present as shell in the sand temper, which destroys the fabric (Rye 1976). 

Procedures 
1. Each clay sample was dried then crushed to produce lumps < 50 mm in maximum
dimension.  Inclusions (chert and other rock fragments, shell, coral) were removed by
handpicking.  X-rays of excavated pottery indicated that such inclusions were rarely > 50
mm and mostly < 30 mm.  Each clay sample was assessed for ‘grit content’ on the
assumption that clays with fewer coarse inclusions were preferable to those with more
inclusions because the former would reduce preparation time.

2. Mixtures of clays and sands were prepared.  Clay from each sample was mixed
with sand that occurred near the clay deposit being used.  Where more than one sand
sample was close to the location of the clay being tested two series of clay and sand were
prepared.  Mixtures, each of 100 gm weight, were prepared at 5% intervals from 60%
clay and 40% sand to 100% clay, providing nine mixtures for each individual clay/sand
combination.
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Figure 9.3.  Measures of firing success for mixtures of Motupore clay from Guma’s garden and 
Motupore beach sand wetted with either salt water or fresh water, compared with materials 
from Boera.  Shading indicates non-workable mixtures.  Using salt water allows more tolerance 
for success with the Motupore materials than with the Boera materials. 
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This covered the anticipated compositional range likely to have been used by the 
Bootless Bay potters, with mixtures of > 40% sand being considered to have insufficient 
plasticity for forming a pot. 

3. Each mixture was wetted with sufficient seawater to bring it to a plastic condition.
Seawater was used in preference to fresh because Rye (1976) had previously shown that
with bodies containing calcite, seawater can extend the successful firing range, in some
cases by several hundred degrees.  Finally the clay was thoroughly kneaded to ensure
homogeneity of the fabric.

4. Each mixture was formed into a bar, like a long rectangular biscuit.  This bar was
marked with lines drawn at a fixed distances, that could later be used to measure
shrinkage during drying and hence assess whether the mixture was susceptible to damage
at this stage.  During this procedure an assessment of workability of each sample was
made.

5. When dry, each bar was inspected for drying faults and shrinkage was measured.
Each bar was then cut into five briquettes (Figure 9.2) and then each was fired to one of
the following temperatures, 650oC, 750oC, 850oC, 950oC, 1050oC.  This temperature
range covers the anticipated firing temperatures of prehistoric potters in Papua based on
ethnographic observations (Lauer 1974; Irwin 1985).

Experimental mixtures 
Mixtures comprised the four sand and eleven clay samples in combinations described in 
Table 9.1.  Two further clay sources collected after the small boat survey were also added
to this group. One of these was a red clay that came from a small inland homestead called
Maru, approximately 3 km due north of Motupore, the other from near Pari, a 
contemporary Motu village west of Bootless Bay on the coast between Taurama Point 
and Port Moresby.  Some Pari residents currently (1976) garden in the Taurama area, so 
Pari clay was mixed with Taurama sand for this experiment. 

In all 19 mixtures were tested, creating 855 individual samples (19 mixtures x 9 sand/clay 
combinations x 5 firing temperatures) or 45 samples for each of the 19 mixes. 

Results (Table 9.2) 

Grit content  

Three clay samples, 02, 05 and TC2 (which was also unusable for other reasons) had high 
grit content > 50 mm requiring extensive handpicking to remove.  Without this grit 
removal, these clays would only be suitable for making large, thick-walled vessels such 
as the ethnographically described sago storage jars made by the Motu. 

Workability 

This assessment indicated whether sand tempering was required for best workability.  
Two red clays from TC1 and Maru were workable at any of the tested sand 
concentrations, from nil to 40%.  Clay from TU1 was workable with sand concentrations 
from nil to 20%.  While these three clays were workable with no tempering, this did not 
preclude the possibility that sand tempering might be required to achieve suitable firing 
properties for them.  All other clays required at least some sand temper for workability. 
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Mixture Clay Source Sand Source General Area of Clay and Sand 

T1 TC1 TS Taurama, Taurama 

T2 TC2 TS Taurama, Taurama 

D1 DO DS Dogura, Dogura 

01 02 MS Northwest Bootless Bay, Motupore 

I1 05 MS Idumava. Motupore 

U1 TU1 MS Tupesereia, Motupore 

U2 TU1 R1 Tupesereia, R1 

P1 Pari TS Pari, Taurama 

M1 Maru MS Maru, Motupore 

M2 Maru R1 Maru, R1 

G1 GG1 MS Guma’s garden, Motupore 

G2 GG2 MS Guma’s garden, Motupore 

G3 GG3 MS Guma’s garden, Motupore 

G4 GG4 MS Guma’s garden, Motupore 

G5 GG5 MS Guma’s garden, Motupore 

GR1 GG1 R1 Guma’s garden, R1 

GR2 GG2 R1 Guma’s garden, R1 

GR3 GG3 R1 Guma’s garden, R1 

GR4 GG4 R1 Guma’s garden, R1 

Table 9.1.   Experimental mixtures for assessing suitability for making pottery in Bootless Bay. 

Shrinkage  

Shrinkage in the order of 10-12% was common for clays (100% clay, no sand) from TC1, 
TC2, DO, Pari and Maru.  Even so, shrinkage in these samples was not high enough to 
cause the samples to crack.  The only drying problems occurred with the high clay (85% 
plus) Maru mixes, where test bars warped slightly during drying.  Mixtures using the R1 
sand had higher shrinkage, but the difference between parallel mixtures using coarser 
shelly beach sand was so slight that no significant advantage would be gained by using 
one sand over the other. 

The lack of significant differences caused by variations in shrinkage between mixtures 
required no reporting of this test in Table 9.2. 
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Firing 

Firing the briquettes demonstrated that those damaged during heating comprised mixtures 
that would be unusable in an open-firing technique where the temperature is raised 
rapidly.  Some briquettes containing calcite in the form of shell that had been added as 
beach sand were damaged by the post-firing hydration of CaO (Figure 9.2).  Pots made 
with these mixtures would disintegrate shortly after firing, except where they had been 
fired within limited temperature ranges.  No mixtures containing the black R1 sand 
displayed hydration damage. 

The numbers of usable combinations for each mixture are listed in Table 9.2.  The GG 
clays mixed with the R1 sand provided the best all-round combinations, all having 
success rates of more than 50% with GR3 the most successful mix at 82.2%.  It is 
noteworthy that these two mainland locations are close to Motupore.  D1 and U2 were 
other mixtures that showed a high number of usable combinations.  All other mixtures 
had fewer than 50% successful combinations, indicating that their use would require 
attention to the amounts of sand used, or the firing temperatures, or both.  Significantly 
the clays that had the best unfired properties were not among the best overall materials 
because they exhibited poor firing behaviour.  This suggests that these clays have a high 
content of clay minerals and pack very well, making them unable to accommodate the 
stresses caused by the rapid loss of water during firing and the expansion of large 
inclusions.  In these instances, firing damage affected the high clay/low sand 
combinations but did not occur in the higher sand combinations in these groups. 

Post-firing hydration damage occurred with the shelly beach sands of Taurama and 
Motupore; as noted, this did not occur with the R1 sand.  The general tendency is for 
hydration to occur at the higher temperatures used, 950oC and 1050oC.  It is likely that 
over time potters would learn to not exceed c. 900oC when using these tempers.   

Finally, from previous experiments (Rye 1976) it is likely that post-firing hydration 
damage would occur with significantly lower firing temperatures if fresh water rather 
than salt water was used. 

Discussion 
If the fired properties of the mixtures used in these experiments were equally suitable in 
functional terms, then the best mixtures to use would be those that offered the best chance 
of success.  These are the mixtures with a wide tolerance to variations in mixture 
composition and fluctuations in firing temperature.  Expressed another way, the best 
mixtures allow the greatest human error and require the least sensitive control.  From 
Table 9.2 these can be ranked from GR3 (82.2% successful combinations) to I1 with only 
31.1% usable combinations. 
However selection of the ‘best’ mixtures depends on which properties the potters 
considered important.  For example the Maru clay has the best workability and potters 
could have modified firing procedures to suit it.  In general terms the R1 sand gave the 
best firing properties in that there was no post-firing hydration damage and the GG clay 
samples had good forming and firing properties.  Other clays such as TU1 and DO also 
worked well but were more distant from Motupore.  The percentage assessments in Table 
9.2 are likely to provide a useful index for the techniques probably employed by 
prehistoric potters where the judgement of relative quantities of materials and firing 
temperatures was employed instead of measurement in situations where variations in the 
manufacturing process were inevitable. 
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Grit, Content and Workability Assessment Firing Behaviour Overall Assessment 
Clay Grit Sand Mixture Workable 

sand % 
Workability 

Grading 
Samples 
with FD 

Samples 
with PFD 

Successful 
combinations (#) 

Successful 
combinations (%) 

TC1 TS T1 0-40 B 14 26 16 35.5 
TC2 E TS T2 40+ C/U 10 9 0 0 
DO DS D1 15-40 U 9 0 27 60.0 
02 E MS 01 5-35 U 0 14 18 40.0 
05 E MS I1 15-25 U 9 21 14 31.1 

TU1 MS U1 0-20 U 0 10 22 48.9 
TU1 R1 U2 0-20 U 0 0 25 55.6 

Maru MS M1 0-40 B 17 12 22 48.9 
Maru R1 M2 0-40 B 29 0 15 33.3 
GG1 MS G1 10-30 U 0 10 20 44.4 
GG2 MS G2 10-30 U 0 10 18 40.0 
GG3 MS G3 10-30 U 0 9 22 48.9 
GG4 MS G4 10-30 U 0 11 17 37.8 
GG5 MS G5 10-30 U 0 13 20 44.4 
GG1 R1 GR1 10-30 U 0 0 25 55.6 
GG2 R1 GR2 5-30 U 0 0 30 66.7 
GG3 R1 GR3 5-30 U 5 0 37 82.2 
GG4 R1 GR4 10-30 U 0 0 25 55.6 

Table 9.2.  Workability and firing behaviour for Bootless Bay pottery raw materials.  Notes:  FD = firing damage, PFD = post-firing 
damage.  For firing behaviour, some samples occur in both columns, indicating that these were damaged in the firing and also suffered 
post-firing hydration damage.  The overall assessment considers grit content, workability and firing behaviour in a combined form.  E in 
column 2 indicates excessive grit, other samples are usable.  Letters in column 6: B = best combinations, U = usable, C = unusable.  
Numbers in columns 7-9 are each out of a possible 45.  Column 10 expresses the numbers in column 9 as percentages out of 45.  See 
text for further explanations.
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While the ‘worst’ materials could have been used to make pottery, unless highly skilled 
control was exercised, a large proportion of the pots would have failed.  If producing 
large numbers of pots for trade was important, potters would be expected to use those 
mixtures that maximised success.  However this would not have happened immediately 
upon potters moving into the area; time would have been required to understand and 
control the new materials. 

These sorts of predictions can be further refined.  Pots with shell temper are functionally 
more successful as cooking pots because they have higher thermal shock resistance than 
vessels with other tempers (Rye 1976:17).  Thus, over time, potters would choose the 
best combination of shelly sand temper and clay for producing cooking vessels.  The 
clay/sand mix would also influence the styles and techniques of decoration.  The fine-
textured Maru clay could take very finely detailed impressed or incised decoration, where 
clays with more coarse grits might take only coarse decoration because the decoration 
tool would drag on lumps of grit.  Similar considerations would apply to fine and coarse 
sand tempers, especially for those mixtures that employed a high proportion of sand.  
While material mixes might be chosen with this in mind, in practice it seems more likely 
that decoration was adapted to the fabric, itself chosen on other criteria.  On Motupore 
the exception to this is the painted pottery where frequently high clay/low sand ratios 
were used because these mixtures fired to a lighter colour than bodies with more sand, 
thus providing a more suitable background for painted decoration (see below). 

As noted, it is significant that the best sand and clay materials occur very close to 
Motupore.  It is not possible to say that Motupore was settled because of proximity to the 
resources, but it is true to say that the potters were ideally placed in respect of them.  
Guma’s garden is a 5 minute canoe trip and a 100 m walk from Motupore, as is the black 
sand of R1, while shelly sand occurs on the island itself. 

The five clays sampled from Guma’s garden themselves vary considerably in working 
and firing properties.  The three clays from the western side and centre of the valley had a 
minimum of grit while the two clays from the eastern side had sufficient coarse grit to be 
considered unsuitable for use because of the amount of handpicking required.  The clays 
also displayed minor differences in firing, with the G3 mixture tending to firing damage 
among the high clay mixes. 

Firing temperatures for Motupore pottery 
Studies by Roberts (1960) and Tite (1969) indicate that the original firing temperature of 
pottery can be determined by dilatometer measurements.  Pottery shrinks during firing; 
when re-fired in the dilatometer samples expand up to the original firing temperature and 
then begin to shrink as higher temperatures are achieved.  The dilatometer accurately 
measures expansion during heating and provides an expansion curve.  By observing 
conditions outlined by Tite (1969) the original firing temperature can be determined from 
this curve. 

We obtained some brief and limited access to dilatometer equipment in the CSIRO 
Division of Building Research in Melbourne.  Added to this limitation, measurable 
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samples needed to be 50 mm long by 5 mm wide and 10 mm thick.  Samples were 
limited to large sherds, although this did not always imply large vessels. 

Nineteen samples were originally run and although original firing temperatures were 
determined, the results were suspicious because the samples did not show a clear change 
from expansion to contraction (Rye 1982:134).  Subsequently 12 samples were re-run, 
the other seven having broken or disintegrated as a result of the initial firing.  The results 
of both runs are shown in Table 9.3. 

As can be seen, second run temperatures were identical to those achieved in run 1, giving 
more confidence to the results.  However the small sample size suggests that these results 
should be used cautiously, particularly since measurements of firing temperatures in open 
firings in Papua by Lauer (1974) and Irwin (1985) show variations in the order of ±100oC 
on different parts of the same vessel during firing.  Even so, collectively these 
temperatures suggest a single firing tradition with an average firing temperature of 
741.3oC; only the two outliers, 625oC and >815oC fall outside a narrow range between 
675oC and 800oC. 

This firing temperature range for Motupore sherds is within the normal range for modern 
open firings in Papua New Guinea and thus we assume that Motupore firings were 
generally similar to recently observed methods of firing that might fire one or more pots 
of limited number, normally fewer than five, using vegetable fuels such as coconut palm 
fronds and spathes (e.g. Figures 8.1, 8.3). 

Finally these temperatures are well within the temperature ranges used for successfully 
firing the experimental mixtures reported above; with sand mixtures between 15% and 
30% and using salt water to inhibit CaO hydration, successful experimental firings were 
achieved from 650oC to 1050oC (Figure 9.3). 

Sherd ineralogy
Studies of the mineral compositions of Motupore sherds were begun with four questions: 

x was there any significant change in materials used to make pottery between the
beginning and end of occupation on the island?  Behind this was the question of
whether we could identify an increasing familiarisation with local resources by
new arrivals in the area.

x could we identify the local sources used to make Motupore pottery by comparing
the Motupore sherd mineralogy with the mineralogy of the raw materials
available in the Bootless Bay area?

x by including sherds from elsewhere in Bootless Bay in this analysis could we
determine whether pottery was manufactured at other sites around the bay?  This
was a minor question because we recognised that unless other sites reflected
material use discrete from that occurring on Motupore, we would not be able to
discriminate between them.
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Sherd identification Firing temps oC (Run 1) Firing temps oC (Run 2) 

K21/IV/SB/1 (206) 790 790 

K21/IV/SB/1 (79) 710 710 

M23/IV/1 (39) 725 725 

M23/IV/3 (212) 740 740 

M23/IV/3 (58) 760 

M23/IV/3 (326) 675 

M23/IV/5 (11) 625 625 

M23/IV/7 (1) 800 800 

M23/IV/8 (120) 750 750 

M23/IV/8 (682) 675 675 

M23/IV/10 (32) 780+ 

M23/IV/12 (280) 790 

M23/IV/12 (151) 800 

M23/IV/13 (216) 790 

M23/IV/14 (5) 690 690 

M23/IV/16 (62) 730 730 

M23/IV/16 (7) 815+ 

M23/IV/22 (49) 730 730 

M23/IV/22 (39) 710 710 

Table 9.3.  Original firing temperatures for selected Motupore sherds measured by dilatometer. 
The sign + indicates the temperature that was reached before sample fractured, where the 
original firing temperature was higher.  See text for discussion. 
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x by including sherds/clay samples from other known Port Moresby prehistoric
potting centres to the west (Boera, Fairfax Harbour) could we isolate the Bootless
Bay region from a wider ‘Port Moresby’ classification?  Behind this was the
question of whether we might identify sherds collected from sites in the Gulf of
Papua relating to the hiri trading expeditions as coming from Motupore or
Bootless Bay.

The first and simplest approach was to remove small pieces from 800 excavated sherds 
and attach these to filing cards carrying the sample details.  These samples were drawn 
from all 23 excavation levels of M23/IV (but randomly selected within levels) and thus 
considered to reflect the full occupation sequence.  An attempt was made to classify the 
pottery by fabric (paste) on the basis of the mineralogy observed using a binocular 
microscope, but this proved unsuccessful.  Shell inclusions were distinctly recognisable, 
but other minerals could not be identified with any certainty. 

Thin sectioning 
For thin section studies 42 sherds were chosen from the 800 sherd sample so that all but 
levels 19 and 20 in the M23/IV sample were included but otherwise the selection was 
made at random.  About five sherds from each of the other Bootless Bay surface 
collections were also included, as were sherds from Boera and sherds from some other 
Port Moresby region sites.  Standard thin sections were prepared for the sherds.  For the 
sand samples epoxy resin was applied to the glass slides and sand sprinkled uniformly on 
it.  The section was then ground to the appropriate thickness.  Clay samples were dried, 
placed in plastic vials, covered in epoxy resin and placed in a vacuum chamber to ensure 
complete impregnation of the clay by the resin.  The vial with the sample inside was 
twice cut longitudinally to produce a thin slice that was attached to a glass slide and the 
thin section prepared in the normal manner. 

The thin sections were analysed by Dr M.A. Worthing from the Geology Department of 
the University of Papua New Guinea, with groups established by mineral counts.  While 
he produced an initial report in 1978 this was revised in 1980.  

Thin section results 
The principal result was that Bootless Bay clays were too similar to each other to be able 
to relate Motupore sherds to particular clay sources in the bay.  The Taurama and 
Motupore sands were also indistinguishable from each other mineralogically but the R1 
sand was a clearly distinct entity. 

Initially three pottery groups were established, labelled A, B and C.  Subsequently 
Worthing subdivided group A into two groups, keeping the old group A but defining a 
new group labelled F [by this time groups D and E had been defined elsewhere 
(Worthing and Swadling 1980; Worthing 1980a)].  Discussed further below, the B and C 
groups could be identified as Bootless Bay sherds but surprisingly the A group contained 
sherds made at Boera and the F group contained sherds thought possibly to be made in 
Fairfax Harbour, both areas to the west of Bootless Bay, although this last designation 
was uncertain. 

Table 9.4 shows the four mineralogical groupings of Motupore sherds. 

345



M23/IV level Group A Group B Group C Group F 

1 1 2 

2 1 1 

3 1 

4 2 

5 2 1 

6 1 1 1 

7 1 

8 2 1 

9 1 

10 1 1 

11 1 

12 2 

13 1 

14 1 1 

15 2 

16 1 1 

17 1 

18 1 3 

21 1 1 1 

22 1 

23 1 1 

Total 4 (9.5%) 6 (14.3%) 23 (54.8%) 9 (21.4%) 

Table 9.4.  Mineralogical groupings for 42 thin-sectioned sherds from square M23/IV on 
Motupore.  All levels from this square were sampled except for levels 19 and 20. 

The sample is proportionally very small - there being more than 130,000 sherds 
excavated from this square - and thus its representativeness cannot be assessed.  As 
stated, a conscious attempt was made to sample all levels in a square thought to span the 
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whole occupation sequence and the sherds from each level were chosen at random, but 
whether an unconscious bias towards ‘unusual’ sherds occurred is unknown.  With the 
data to hand the following trends can be discussed.  

Group C pottery 

The most numerous group, group C, comprises Bootless Bay clay and either Motupore or 
Taurama beach sand.  Given the frequency of group C sherds in the sample, it was 
possible on logistical grounds that this group was made on Motupore using GG clay and 
Motupore sand.  This could be tested in a different way.  Worthing (1980b) gives three 
quantitative mineralogical analyses of group C sherds.  From the calcite content of these 
sherds (11.73%, 13% and 14.76%) it can be calculated from the clay and sand 
compositions also given by Worthing that the body mixtures for the three sherds 
contained respectively 12.89%, 15.47% and 17.85% sand, the remainder being clay. 

These figures can be considered in two ways.  The first is a comparison with the calcite 
content of 11.43% for a hypothetical potting composition comprising GG clay and 
Motupore sand calculated by Worthing.  There is a general similarity between the calcite 
percentage in this mixture and the three sherds reported above. The second is a 
comparison between the sand percentages for three sherds calculated above (12.89% to 
17.85%) and the workability and firing data for these raw materials.  The best workability 
for GG clay and Motupore sand is for mixtures with 20% to 25% sand, but usable 
workability is achieved with as little as 10% sand.  The widest safe temperature range is 
achieved with the 10% and 15% sand mixes, while 20% and 25% mixes cannot be fired 
above 850oC.  Thus sand mixes between 10% and 20% as indicated for the three tested 
samples is an extremely good compromise between the best workability and safest firing 
range for these materials.  If these three tested samples are representative, these results 
suggest 1) that there is a strong presumptive case that group C pottery was made on 
Motupore using clay from Guma’s garden and 2) that the potters were aware of the 
behaviour of their materials and worked within the optimum conditions for producing 
pottery.  Later sourcing studies (see below) questioned the first conclusion.
Group B pottery 

Six sherds (14.3% of the sample) were grouped together because they contained the 
distinctive R1 sand.  Worthing could not match any of the raw clay samples with the 
mineralogy of this group of sherds, but he concluded that this sand had been mixed with 
local Bootless Bay clay.  Whether Motupore potters might have transported R1 sand to 
Motupore is unknown.  Worthing analysed thin sections of pottery from the four sites 
closest to the R1 source and these are reproduced in Table 9.5. 

These data suggest that group B sherds are far more common on these sites (67.6% of the 
sample) than on Motupore and are likely to have been made on the mainland nearer this 
source.  However, some inconsistencies remain with this suggestion.  Site ABA, the site 
nearest R1 has predominantly Group C Motupore sherds (although without any time 
control this may be a temporal problem); the Motupore site is actually closer to R1 than 
AQG, AQM and AQQ; and the site survey recorded no firing wasters among the sherds 
from these sites; thus there is no independent evidence that pottery was made on any of 
them. 
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Site Sample Group A Group B Group C 

ABA 12 1 2 9 

AQG 11 10 1 

AQM 2 2 

AQQ 12 1 11 

Table 9.5.  Distribution of Motupore sherd groups on surface sites near R1 sand source. 

At the same time these data do provide presumptive evidence that settlements other than 
Motupore produced pottery in Bootless Bay.  This is especially true of the large Taurama 
site (see below). 

Group A and Group F pottery 

Nearly 31% of the tested sample came from sources apparently outside Bootless Bay.  
Various samples from Boera were included in the analysis.  Samples of clay and beach 
sand were fired into tablets, a thin section was prepared from a recent Boera pot and a 
sherd collected at Boera were all included.  Worthing concluded that the sherd had been 
made from one of the prepared clays and the recent pot from another.  He also suggested 
that no beach sand was added to the Boera clays although this is improbable since Rye 
and Allen (1980:308) reported that the Boera sand required at least 15% of added sand to 
make the clay workable.  The four Motupore sherds in question showed close similarities 
to the Boera clays, especially in the relatively high quartz/feldspar values and were 
assigned to this source. 

Group F sherds, originally grouped with the group A sherds, were subsequently assigned 
to a separate group by Worthing (1980b) on the relative abundances of chert and 
quartz/feldspar.  He suggested an origin intermediate between Boera and Bootless Bay 
and nominated Fairfax Harbour as a possible location. 

While the four group A sherds occur at various points throughout the occupation 
sequence, seven of the nine group F sherds occur in the upper half if the sequence. 

Discussion 
The significant presence of pots on Motupore that appear to originate west of Bootless 
Bay was a surprise.  Taken at face value it indicated significant contact with villages as 
far west as Boera, c. 35 km away.  The alternative, that pottery raw materials were being 
transported this distance to Motupore, seemed improbable.  But if manufactured pots 
rather than raw materials were moving onto Motupore, why would a pot-making 
community with good local raw materials import pottery?  One ready explanation was 
that ‘foreign’ pots moving onto Motupore might be less important than their contents; 
Boera is near a local sago stand and might have had access to sago from further west, 
while Motupore at the eastern end of the present-day Western Motu domain may have 
manipulated the flow of goods from the east.  Equally likely are explanations involving 
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other cultural interactions such as the movement of food for ceremonial feasting, or 
marriage and bride price; women moving to the villages of their male spouses might well 
bring pots with them.  In this instance, if such speculations were to be substantiated, these 
activities might better be seen as positive reciprocity (Sahlins 1972) rather than trade, and 
might well offer an archaeological glimpse into local interaction spheres in the Port 
Moresby area.  One test of this idea was to see if assumed pottery-making sites around 
Boera were found to have Bootless Bay sherds in their archaeology (see below). 

The typical group C sherd composition determined by Worthing (1980b) is in the ‘best’ 
range for mixtures of Guma’s garden clays and sand that can be found on Motupore (as 
well as Taurama).  Given the choice of bringing clay to the island or sand to the 
mainland, the former seems far more likely, since a canoe load of clay could supply 
multiple potters living on the island rather than transporting both them and sand to the 
clay source.  Better facilities for drying vessels out of the weather (a probable 2-3 day 
process) would also exist where pots could be stored in or under houses.  Thus while 
these studies do not demonstrate that pottery was made on Motupore, they further support 
the conclusion that it was, as discussed in Chapter 8. 

The same might be true of group B sherds for the same reasons as those advanced for 
group C sherds, although this would require transporting both clay and sand to the island.  
One could imagine circumstances where this might happen, if specific vessel types made 
using R1 sand had a utility not achievable using Motupore sand, and hence a particular 
value.  We have not been able to identify such a circumstance in studying the Motupore 
pottery.  This together with the prevalence of group B sherds on mainland sites 
immediately east of Motupore suggests a mainland potting community in that area, 
although this may not be any of the known sites there because no firing wasters occurred 
in the collections from those sites.  Also, since the period of occupation on Motupore 
coincided with a build-up of population elsewhere in Bootless Bay, it is likely that other 
local communities also made pottery.  Thus, we would assume on this evidence that 
pottery was made on Motupore, Taurama and an unknown R1 site and probably at other 
locations around Bootless Bay. 

Forming techniques 
Analysis of pottery forming techniques has been largely absent in Pacific archaeology 
beyond limited characterisations such as ‘coiled’ or ‘paddle-and-anvil’.  This disparity is 
shown up in Melanesia where potters still use traditional techniques and ethnographers 
have detailed quite complex manufacturing sequences that emphasise the differences 
between different manufacturing centres.   These in turn provide useful data for 
identifying minor changes in sequences from culturally related areas or a sites.  As Irwin 
(1985) showed, these changes are valuable for reconstructing economic change in a 
limited geographic area. 

The Motupore assemblage presented problems because retained sherds had been selected 
for their stylistic and morphological characteristics with only decorated (mostly painted) 
body sherds retained.  This hindered attempts to fully reconstruct forming techniques.  
The second difficulty was that pot surfaces had mostly been modified at a late stage in the 
forming process by smoothing, scraping and other finishing processes that obliterated 
evidence of early forming techniques. 
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In order to overcome these problems Rye investigated the use of x-ray exposures to study 
forming techniques (Rye 1977, 1982).  In radiographs, the orientation of inclusions can 
be identified.  This orientation is directly derived from the pressures applied to the clay 
while it is plastic.  Because these pressures are characteristic of particular forming 
techniques, these techniques can be identified (Rye 1977: plate 3).  The technique uses 
radiographs of vessels formed by known techniques against which the radiographs of 
prehistoric sherds are compared.  In this study the standards were established using 
modern ethnographic collections for which Rye had recorded the techniques or had been 
adequately described by others, for example modern pots from Mailu described by Irwin 
(1985). 

Initially it was considered that large sherds would be required to clearly establish 
orientations of inclusions, but in practice sherds roughly 40 mm square are adequate.  For 
this study all available large sherds (area =/> 1000 mm2) were included.  The sample 
included 242 sherds from M23/IV levels 1-17, with only level 5 contributing no samples.  
Unfortunately no suitably sized samples occurred in M23/IV levels 18-23, so that the 
earliest levels were not included. 

Exposure time for radiographs of pottery is dependent on the thickness of each sherd.  
The procedure was to sort all the sherds into thickness groups at 25 mm intervals and to 
expose each group in turn on sheets of Kodirex film.  Up to 10 sherds could be exposed 
on each 36 cm by 43 cm sheet. 

The following data were recorded for each sherd: identification details (site, square, level 
and sherd number); estimated particle size distribution of inclusions; orientation(s) of 
inclusions; a visual description of each sherd, noting attributes such as fracture and 
surface attributes; and an assessment of the forming technique(s) used to make the vessel 
from which the sherd derived. 

Results 
It was possible to classify about 95% of the sample into seven process sequence groups, 
with the remainder unclassifiable.  As might be expected there is a relationship between 
vessel form and manufacturing technique that reflects the fact that forming techniques 
suitable for some pot forms are not suitable for others.  For Motupore the dichotomy is 
between ‘closed’ forms such as water pots, cooking pots and sago storage vessels and 
‘open’ forms such as bowls, dishes and possibly open cooking utensils equivalent to 
pans.  All potters recognise that techniques used to produce one of these classes are 
different from those used for to produce the other.  The distinction between pots and 
bowls used elsewhere in this monograph as an archaeological convenience thus has a 
technological basis as well. 

The seven forming process sequence groups fall into two categories, 1) ‘initial forming’ 
which gives the vessel its overall size and shape and 2) ‘finishing’ which includes 
techniques that attain the final surface texture, by scraping, smoothing, burnishing et 
cetera.  Of the seven groups, Groups 1 and 2 are closely related to each other, as are 
Groups 3 and 4 with each other, and Groups 6 and 7 with each other.  Group 5 represents 
an intermediate technique between Groups 4 and 6, but this does not imply any evolution 
from one to another. 
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Essentially then, there are four major categories among these processes and minor 
variations (from a potting viewpoint) in three of these.  Archaeologically however, these 
variations may be significant because they produce visually different pots, for example 
between a pot with a scraped surface and one that has been smoothed.   

Group 1  

A ball of clay is drawn upwards to form thick walls.  The vessel rim is formed and 
smoothed by pinching and rotation.  The walls and rounded base are formed by using a 
paddle or other beater on the exterior, opposed by the potter’s other hand inside the 
vessel.  Fingertip depressions are common on the interior wall.  Group 1 comprised 12 
sherds. 

Group 2  

Forming is the same as for Group 1 except that an anvil such as a water-smoothed pebble 
is used to oppose the blows of the paddle.  X-ray evidence suggests that this forming 
process was very similar to that presently used for similar vessel forms at the Motu 
villages of Porebada and Boera.  Some rim sherds show a vertical orientation of voids 
just below the neck of the vessel, suggesting a vertical pulling up action similar to that 
used at Boera (personal observation, re orded  . . ).  Modern sago jar rims
almost all show this orientation.  Visual and x-ray evidence confirm final shaping of the 
rim by revolving the whole pot with one hand and smoothing the rim with the fingers of 
the other hand.  Subsequently the lower walls have been thinned and shaped using the 
paddle-and-anvil technique.  A water-smoothed stone seems a likely anvil because the 
curvature of the anvil mark is always different to the curvature of the inside of the vessel.  
Group 2 accounted for 167 sherds. 

Groups 1 and 2 together accounted for 179 of the 242 samples (74%).  All these sherds 
derive from ‘closed’ globular pot forms, while the remaining groups comprise ‘open’ 
bowl forms. 

Groups 3 to 7 comprised mostly rim sherds so it is not possible to determine the complete 
forming sequence, which requires base sherds as well. 

Group 3  

This group has no evidence of paddle-and-anvil manufacture and no evidence of coiling.  
The orientation of inclusions is parallel to the walls of the vessel and edge fracture is 
usually laminar so that the main forming pressure was applied perpendicularly to the 
walls of these vessels.  Finger markings, apparent on only some vessels, suggest pinching 
– squeezing out clay with fingers and thumb – while constantly rotating the vessel.
Lower exterior walls of these vessels have been finished by scraping, presumably with a
crenellated shell, leaving a rough exterior surface with the interior surface smoothed.
This group contains 15 sherds.

Group 4  

Initial forming is as for Group 3, with x-rays showing identical orientations; however 
both the interior and exterior surfaces are smoothed.  This group contains 21 sherds. 
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Group 5  

The lower walls are formed by pinching, with the rim finished by the addition of coils at 
the lip.  Both the exterior and interior surfaces of these vessels are smoothed.  There are 
only four examples in this sample. 

Group 6 

While no base sherds are included here, all other parts of these vessels have been formed 
by coiling.  After coiling both the interior and exterior surfaces were smoothed by 
pinching and rotating the vessel between the fingers.  This group contains 18 sherds. 

Group 7  

This group differs from Group 6 only by having the exterior surfaces scraped for 
finishing.  This group comprises 5 sherds. 

A point to note here is that if only stylistic attributes were to be used in a typology no 
distinction would be made between Groups 1 and 2.  More importantly, if only surface 
attributes were used Groups 3 and 7 would be combined, denying the major 
manufacturing differences between coiling and pinching that would be considered by 
many to be a more fundamental and important difference. 

In order to study changes in process sequences through time the distribution of sherds in 
each group is shown in Table 9.6.   The most apparent trend is the dominance of paddle-
and-anvil made globular pots throughout the sequence.  Since the sample was chosen 
primarily on sherd size, globular pot forms were not directly selected, but nor was there 
any attempt to equalise the numbers of globular pots and bowls in the sample.  Thus 
while there may be some correlation where large sherds derive more frequently from 
globular pots, it is more probable that these data are reflecting differences in the numbers 
of globular pots and bowls manufactured on site.  Such a view is borne out by data 
reported in Chapter 5 and is further explored in Chapter 10.  For all 23 levels of M23/IV 
Allen reports the presence of 4878 globular pot rim sherds and only 1469 bowl rim 
sherds.  Thus for this square 77% of the rim sherds are from globular pots compared with 
74% in the sample used for the forming experiments. 

Other trends are also noted.  The Group 1 globular pots are far less common than group 
2. Using an anvil was the common practice, while using the hand was a minor variant
that occurs mostly in the middle levels of the site.  Whether this variant was more
common at the beginning of occupation is unknown, since this sample does not include
the earliest pottery. It may be significant, however, that it was phased out later in the site
history when more pottery seems to have been produced on the site, since using an anvil
could be assumed to be an easier and quicker way to produce vessels.

The Group 2 process sequence is identical to that observed by the writers at Boera, and 
earlier photographed by A.C. Haddon at the turn of the century in Hanuabada and 
subsequently reported by Groves (1960), for Boera, Porebada and Manumanu.  Thus the 
techniques for forming globular pots in present day Motu villages existed on Motupore 
from about 800 years ago.   
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Group M23/IV  stratigraphic levels Group % Sample 

1 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17 

1 2 

16.6 

3.8 

1 

8.3 

4.3 

2 

16.6 

6.5 

1 

8.3 

9.1 

1 

8.3 

4.5 

1 

8.3 

25.0 

4 

33.3 

50.0 

5.0 

12 

2 1 

0.6 

16.7 

1 

0.6 

50.0 

22 

13.2 

66.6 

36 

21.6 

67.9 

16 

9.6 

76.2 

4 

2.4 

66.6 

13 

7.8 

56.5 

9 

5.4 

90.0 

5 

3.0 

55.6 

22 

13.2 

71.0 

10 

6.0 

90.9 

18 

10.8 

81.8 

3 

1.8 

75.0 

4 

2.4 

50.0 

2 

1.2 

100 

1 

0.6 

100 

69.0 

167 

3 2 

13.3 

6.1 

2 

13.3 

3.8 

2 

13.3 

9.5 

1 

6.6 

4.3 

1 

6.6 

10.0 

2 

13.3 

22.2 

4 

26.6 

12.9 

1 

6.6 

4.5 

6.2 

15 

4 1 

4.8 

16.7 

1 

4.8 

50.0 

2 

9.5 

6.1 

7 

33.3 

13.2 

2 

9.5 

9.5 

2 

9.5 

8.7 

2 

9.5 

22.2 

3 

14.3 

9.7 

1 

4.8 

4.5 

8.7 

21 

5 1 

25.0 

3.0 

2 

50.0 

3.8 

1 

25.0 

4.5 

1.7 

4 
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6 4 

22.2 

66.6 

4 

22.2 

12.1 

3 

16.7 

5.7 

1 

5.6 

4.8 

2 

11.1 

33.3 

4 

22.2 

17.4 

7.4 

18 

7 2 

40.0 

6.1 

1 

20.0 

1.9 

2 

40.0 

8.7 

2.1 

5 

Totals 6 

2.5 

2 

0.8 

33 

13.6 

53 

21.9 

21 

8.7 

6 

2.5 

23 

9.5 

10 

4.1 

9 

3.7 

31 

12.8 

11 

4.6 

22 

9.1 

4 

1.7 

8 

3.3 

2 

0.8 

1 

0.4 

100.1 

100.0 

242 

Table 9.6.  Forming process groups as a function of stratigraphic level, for M23/IV/1-17.  The numbers in bold are raw scores; the central rows are 
the percentages of sherds in each level belonging to each forming group; and italic numbers are the percentages of sherds in each forming group 
occurring in each level.  Level 5 had no samples.  The data for the percentages of sherds in each level serves only to indicate the uneven nature of 
the sample where sherd selection depended primarily on sherd size; more important is the sample distribution through time in each of the 
forming groups.  See text for discussion.
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Groups 3 and 4 also occur in the middle levels of the site and continue right through to 
the end of the occupation.  These data suggest that both the pinching technique for open 
bowls and the drawing up plus paddle-and-anvil technique for globular forms were used 
contemporaneously by the same potters.  Thus Groups 1, 2, 3 and 4 forming process 
sequences can be combined into a Motupore forming tradition, which doubtless extended 
beyond Motupore itself to related people in adjacent areas. 

The Group 5 process sequence remains enigmatic because there were only three items 
among the 242 sherds in the sample.  If there had been more examples it might have been 
suggested as a modification of the group 3-4 processes used for producing larger bowls.  
The size of a form produced by pinching is limited by the size of the potter’s hands: the 
size can be increased, as in the group 5 process, by adding coils to the rim when the form 
has reached the maximum size attainable by pinching.

Considering the small number of sherds in this group, it is possible that the sherds 
represent vessels brought in from elsewhere.  Stylistic study of such sherds, and 
especially compositional studies to determine if the vessels were made from materials not 
available in Bootless Bay, would have aided interpretation, but unfortunately this was not 
done at the time.  Group 5 may represent a late development of the main Motupore bowl 
forming process (Groups 3 and 4), as it is represented only in upper levels of the site 
(Table 9.6). 

Groups 6 and 7 occur in the stratigraphic sequence only above M23/IV/ 9, coinciding 
with a change in the stratigraphy of the midden at that point.  Representatives of these 
groups then occur continuously, although group 7 sherds are less frequent than group 6.  
Remembering that the distinction between groups 6 and 7 is one of final surface finishing 
only, these two groups can be considered together as being distinct from all other forming 
process groups.  Further analysis is required to determine whether these sherds were 
originally brought in as vessels from a source outside Bootless Bay, or whether they were 
manufactured in the bay itself.   

Unfortunately there are no recent descriptions of bowl making in Motu villages.  
Vanderwal (1973) reported the presence of both bowls and globular vessels in Yule 
Island and nearby sites, and observed present day processes for making globular vessels 
which appear to be identical to the Motu processes.  The bowl form so common in 
archaeological sites appears to have been discontinued in present-day manufacture, to be 
replaced by metal, plastic or glazed ceramic vessels. 

The implications of the presence of sherds belonging to Groups 6 and 7 in the upper 
levels of Motupore remain unknown.  As noted, one suggestion is that this pottery arrived 
on the island from elsewhere, another is that potters from a different area where coiling 
was used for bowl production arrived on Motupore, perhaps through marriage.  Such an 
explanation would point to pottery making communities further east where coiling was 
used, such as Mailu (Irwin 1985) or perhaps an intermediate area like Marshall Lagoon or 
Sinaugoro.  If this was the case, it would point to an expansion of the Motupore/Bootless 
Bay interaction sphere eastwards at the same time as Bootless Bay pottery had appeared 
in Gulf sites (see Chapter 8).  Beyond explanations of this sort, there is no obvious reason 
why an increase in the variety of bowl forming techniques would occur if the range 
already available was adequate for forming different bowl sizes, especially since changes 
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in decorative finish (incision, impression) could occur within the existing forming 
techniques.   

Painted sherds 
Table 9.7 is compiled from analysis of X-ray Groups 1 and 2 only, representing sherds 
from globular vessels formed by paddle-and-anvil techniques.  During the X-ray analysis 
it was possible to obtain an estimate of the shell content in sherds.  The estimate was 
made subjectively on the basis of three groups:  low, where shell was absent or only very 
sparse; high, where the occurrence of shell reached 5-10 shell fragments per square cm 
on the radiograph; and medium, intermediate between these.  Again the samples derive 
from M23/IV and are taken variously through the strata, levels 1-17, although the painted 
sherds were more frequently encountered toward the bottom of the site.  Forty unpainted 
sherds were chosen at random and compared to 74 painted sherds. 

Painted sherds Unpainted sherds 

Low Medium High Low Medium High 

Number 45 19 10 13 12 15 

Percent 60.8 25.6 13.5 32.5 30 37.5 

Table 9.7.  Shell content for 74 painted and 40 non-painted sherds from M23/IV estimated from 
radiographs.  See text for discussion. 

For non-painted sherds the frequency of occurrence of low, medium and high shell 
contents is about equal, whereas for painted sherds low shell content sherds are dominant, 
although darker surfaces produced by using shell-rich sand temper were also painted.  
This can be related to the material resources experiments discussed above, where it was 
found that for clay and sand combinations based on materials from the area around 
Motupore Island, the lightest surface colours were shown by fired briquettes having the 
lowest temper content (high-clay).  Lightest colours were also correlated with lowest 
firing temperatures.   

Cox et al. (2001) reached a diametrically opposed conclusion on this matter.  In a paper 
seeking to explain the buff surface pottery on which much of the Motupore painted 
decoration appears, they tested for carbonate content by recording negative and positive 
reactions to hydrochloric acid.  They found no correlation between carbonate presence 
and buff surfaces in the results for buff surface pottery versus terracotta coloured sherds 
across three sets of Motupore samples considered to be early, middle and late in the 
sequence (Cox et al. 2001:71, Table 6.2).  Of interest, the late sample results are in fact 
significantly different statistically (Chi square = 5.148, df 1 p = .023); however it was the 
buff surface sherds rather than the terracotta sherds that had a higher carbonate content, 
essentially the opposite to our data in Table 9.7.  While the Cox et al. test and our own 
were not precisely the same (we tested painted versus non-painted sherds rather than 
surface colours) these results contradict each other to a considerable degree. 
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Despite using a range of geochemical and other tests, the results of the Cox et al. study 
were not clear-cut.  They concluded that the ‘principal reason for the pale surface appears 
related to the initial manufacture of the pottery using specific iron-poor clay and applying 
seawater both in the mixing stage and immediately after firing’ (Cox et al. 2001:82).  The 
latter part of this explanation subsequently became that potters ‘broke open the bonfire 
while the vessels were still at the glowing stage and then immediately quenched them 
with seawater’ (Cox et al. 2001:82).   

Neither part of this explanation is entirely consistent with the data.  The notion of using 
different and specific iron-poor clays to produce buff coloured surfaces is claimed to be 
suggested from their analysis (Cox et al. 2001:79) as well as by ethnographic testimony 
from Boera (Cox et al. 2001:82) but in Bootless Bay buff surface pottery was produced 
using various Bootless Bay clays, none of which were iron-poor, with the same clays also 
being used to produce terracotta surfaces (see below). 

Despite their claim (Cox et al. 2001:79), there is no ethnographic evidence that ‘still 
glowing’ vessels were quenched with sea water.  The associated claim (Cox et al. 
2001:75) that Groves (1960) described the ‘rubbing of the cooling vessels with seawater’ 
is not true and simply misleading.  Groves himself noted that after removing the pots 
from the fire ‘they brush a fluid over them, for what purpose I do not know’ (Groves 
1960:13).  The account of Boera informants reported by Groves, notes that the ‘potter 
dips some araara [a mangrove bark that produces a red dye] in water then the woman or 
girl who is helping her dabs the newly fired pots with the fluid in which the araara was 
dipped’ (Groves 1960:17).  The informants then described how, after firing, the cooking 
pots and bowls were returned to a ‘cool place’ and received no further treatment, while 
water pots were rubbed with various leaves to make them watertight.  The informants 
continued: ‘Sometimes [a potter] takes mangrove bark and boils it in water to make a 
dye, which is a very bright red.  At the time of firing she splashes cooking pots, water 
vessels and all kinds of pottery with the liquid dye, in the manner we have [already] 
described, for one purpose: [namely] in order thereby to brighten the pots 
(ihahairailaidia – ‘to adorn them with it’), which as a result becomes red (kakakaka) and 
radiant (kimorekimore)’ (Groves 1960:17-18).  It is clear that a) this practice is not to 
‘quench the pots’, and b) that this practice would not produce a buff surface, but exactly 
the opposite. 

Equally, Cox et al. (2001:79-80) appeal to an 1898 Haddon photograph of a Hanuabada 
woman ‘tossing fluid over a water jar resting in the ashes of a bonfire’ and note that 
‘Judging from the cloud of steam arising from the vessel, it is still very hot’.  Clearly this 
woman is coating the vessels in the manner described in the previous paragraph, and 
readers can judge whether there is any cloud of steam, since the photograph in question is 
reproduced elsewhere in this report (Figure 8.3).  In my view the ‘steam’ is merely 
blurred arm movement.  Compare in particular the glowing pot just being removed from 
the fire and those being treated, which appear to be much cooler because they have been 
out of the fire for a longer time.  This is not to say they are not still hot. 

There is no evidence that Port Moresby potters cooled newly fired pots with water.  Our 
own perception is such a practice would have led to additional firing failures through 
thermal shock (in this case the opposite to putting a cold pot on a hot fire).  The 
proposition is clearly testable, although we have not bothered to do it. 
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Thus while a satisfactory explanation of the buff surface pottery may not yet be to hand, 
the data still generally support the view that the buff surface pottery with its painted 
designs represents not only a different aesthetic group to the non-painted terracotta 
sherds, but is also the result of a selectively different use of materials. 

While this perhaps adds to our knowledge of the differential use of potting materials in 
Bootless Bay already demonstrated by Worthing’s mineralogical study, it also raises an 
intriguing alternative explanation.  As noted earlier Worthing considered that Boera pots 
might be made without temper.  Might it be that much of the low temper/high clay 
painted pottery derived from Boera, and that painting on the shell-rich vessels in 
mineralogical Group C were local attempts to produce this decoration?  Such an 
hypothesis would fit the view that Boera pots arrived on Motupore as part of one or 
another form of prestation where the status of the givers and the gift was being signalled 
by this more elaborate pottery.  I return to this in the next section. 

Proton Induced X-ray Emission (PIXE) 
While the studies reported above had produced important data concerning the 
manufacture of Motupore pottery, we were left with two particular concerns.  The first 
was the small size of the various samples that had been used and how far they represented 
the much larger excavated sample.  To this point sample sizes had been dictated by time 
(sample preparation and analysis time) and the costs of using equipment outside the 
Australian National University.  The second concern, equally fundamental, was that an 
original aim of the research was to source Motupore pottery and give it a chemical 
identity that would enable comparisons with other sites.  The mineralogical analysis had 
so far failed to suggest more than a general Bootless Bay identity. 

Discussions with Peter Duerden, of the Australian Atomic Energy Commission Research 
Establishment at Lucas Heights in Sydney led to a preliminary examination of samples to 
establish the feasibility of using PIXE to determine the elemental composition of 
prehistoric sherds, measured in the Lucas Heights 3 MeV Van de Graaff accelerator.  The 
application of PIXE to artefact analysis is described in Duerden et al. (1979).  The details 
of our study were published in Rye and Durden (1982) and are briefly summarised here.  
Rye and Durden examined various ways to prepare samples, the central issue being that 
ceramic vessels, where clay and temper have been mixed, combine to form an 
inhomogeneous fabric that may not yield consistent results, both because the target 
fabrics comprise two chemically different components and because any two fabrics may 
differ chemically because of different clay/sand ratios. 

Homogeneity problems were addressed by making pressed powdered pellets from both 
individual prehistoric sherds and from the briquettes made from the various clay/sand 
mixtures previously described.  Including the briquettes resolved the clay/sand ratio 
problem because these then became the ‘sources’ against which the elemental content of 
the prehistoric sherds could be compared, as has been described for the mineralogical 
samples.  Other tests were carried out to determine the elemental variability introduced 
by using either salt or fresh water, or by using different firing temperatures.  Ultimately it 
was determined that the best elements for this project (and those that were subsequently 
routinely used) were a) major elements: silicon (Si), aluminium (Al), potassium (K), 
calcium (Ca), titanium (Ti) and iron (Fe); and b) trace elements: vanadium (V), strontium 
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(Sr) and rubidium (Rb).  The ultimate advantage of using PIXE was that around 150 
samples could be analysed in a day at Lucas Heights. 

Loss of the Weston Creek storage facility 
PIXE data on 657 sherds, discussed below, were published by Allen and Rye (1982) and 
Allen and Duerden (1982).  By 1980 Rye had left the Australian National University to 
take up a teaching position in the Canberra School of Art that prevented continued visits 
to Lucas Heights.  As I recount in my introduction to this volume, my responsibilities in 
1984 fell firstly to organising the Lapita Homeland Project and in 1985 taking up the 
foundation chair of archaeology at La Trobe University.  Planned PIXE work subsequent 
to that published was begun (see below) but afterwards lapsed. 

All Rye notebooks, ceramic samples, and most of the associated files to do with the PIXE 
project were initially stored in the Department of Prehistory on-campus storage facility 
known as ‘the tunnel’.  All these departmental records were subsequently relocated to the 
ANU Weston Creek storage facility, which was entirely destroyed by the Canberra 
bushfires of 2003. 

The greatest losses for the PIXE project were the original samples (both some PIXE 
target pellets and the briquettes) that could provide comparative samples for on-going 
work, and the work notebooks that identified the sherds to square and stratigraphic unit as 
well as source.  These were the linking data that could relate sources to particular shape 
and decoration types.   

One photocopied file maintained in my personal records provides this information for 
only 159 sherds.  These data are considered further below.  Beyond this, some target 
pellets remain, rescued from Lucas Heights by Glenn Summerhayes.  Rye’s original 
survey samples, both clay and sand, are stored in the Papua New Guinea National 
Museum, a fact brought to our attention by Alu Guise in 2016. 

Results of the PIXE analysis 
As explained, available results comprise only the already published data (Allen and Rye 
1982; Allen and Duerden 1982) so these data are only summarised.  Allen and Rye 
(1982) reported on a first run of 158 sherds (later 161, see Allen and Duerden 1982).   

Initial questions concerned 

x the number of clay sources/tempered mixtures present on Motupore.

x whether these could be identified to location.

x whether there were correlations between compositions and shape and decoration
attributes.

x whether there were correlations between compositions and shape and
manufacturing groups already defined.

x whether there were source or composition changes through time.

While immediate answers to all of these questions were not forthcoming on this first run, 
nonetheless the technique delivered promising results.  Unlike the mineralogical studies 
we were able to distinguish between a ‘Motupore mixture’ of Guma’s garden clay and 
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Motupore sand and a ‘Taurama mixture’ of Taurama clay and sand with the proviso that 
they still remained similar and that perhaps 5% might be wrongly allocated.  Boera 
pottery was also common with 27 sherds identified to this source. 

Two particular points of interest emerged.  The first was that more sherds were sourced to 
Taurama than to Motupore (70 versus 57) and that data on painted pottery indicated that 
much of the Boera pottery was painted.  The tested sample comprised two groups divided 
equally into painted and non-painted samples.  For Boera 78% (later 82.4% - Allen and 
Duerden 1982:52) were painted, against 60% for Motupore and 31% for Taurama.  One 
possible trend was that the Boera sherds might diminish in frequency over time. 

The second run, reported in Allen and Duerden (1982) sought to pursue these trends in a 
larger sample and also to expand the enquiry by including samples from other sites in the 
Port Moresby area and beyond that were judged on stylistic grounds by Allen to belong 
to the same ceramic tradition(s) as Motupore.  This sample comprised 285 Motupore 
sherds; 102 sherds from 13 Bootless Bay sites, including 25 sherds from Taurama (site 
AAL); 37 sherds from six Boera sites; 36 sherds from six other Port Moresby sites (three 
coastal and three inland); 31 sherds from Popo, a site in the Papuan Gulf, supplied by Jim 
Rhoads; and five sherds from Poukama village on the mainland opposite Yule Island. 
These last five sherds were the only sherds not bearing any stylistic affinity with 
Motupore pottery and were included as a negative sample. 

Motupore sherds 

For the three Run 1 trends noted above, Run 2 confirmed the dominance of the ‘Taurama 
mixture’ amongst the Motupore sherds but failed to confirm that Boera sherds diminished 
through the life of the Motupore settlement or that Boera sherds were predominantly 
painted; this latter discrepancy was attributed to sample variation where in Run 1 most 
Boera sherds came from the lower levels of the site and in Run 2 they were 
predominantly from the top of the site (Allen and Duerden 1982:52).  As demonstrated in 
previous chapters, painting is an early decorative technique at Motupore. 

Here Table 9.8 presents the data from both runs in combined form.  The original data 
from Run 2 allowed for ‘either/or’ attributions for sherds thought to use the U1 and U2 
Bootless Bay clays, but which could not be positively separated from Guma’s garden 
clay.  It was later agreed to lump U1 and U2 with G3.  By the time of Run 2, two other 
clay sources had been added to the source samples, one from Hanuabada in Fairfax 
Harbour and one from Manumanu, the most western of the Motu villages.  Both 
Hanuabada and Manumanu were pot making villages in ethnographic times.   

As noted above, Worthing’s petrographic study of 42 Motupore sherds had initially 
identified a Group A composition as being from Boera, but subsequently he had divided 
this set into Group A and Group F on the relative abundance of chert and quartz/feldspar, 
with chert being dominant in Group F.  Worthing saw this composition to be intermediate 
between Boera and Bootless Bay, and suggested Fairfax Harbour as a source.  
Subsequently Worthing (1980a) analysed clays and sands from the Fairfax Harbour area 
and more fully defined Group F. 

We thus added source materials from Hanuabada (in Fairfax Harbour) and Manumanu (at 
the northwestern extent of the Motu domain).  As will be seen from Table 9.8 only one 
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sherd out of a sample of 446 Motupore sherds sourced to Hanuabada (and none to 
Manumanu, excluded from Table 9.8).  There is a clear discrepancy between this result 
and Worthing’s mineralogical identification of 9 Group F sherds out of his Motupore 
sample of 42 sherds.  Various testable explanations might be proposed, but short of 
undertaking a new sampling program, the matter remains unresolved.  What seems clear 
is that there is no clear connection between Motupore and Fairfax Harbour, unlike the 
connection between Motupore and Boera, even further west. 

Allen and Duerden (1982) spent little time interpreting these data because more analysis 
was underway (see below) but did address the issue of the unexpected preponderance of 
Taurama clays present in the sample, where approaching half the sampled sherds were 
made on one or the other Taurama clay sources.  Their proposal to test wasters (vessels 
and sherds exhibiting firing damage) from Motupore rested on the proposition that if 
Taurama clays were used to produce these pots then they were probably made on 
Motupore, for damaged pots would likely be discarded unused where they were made.  
This would be taken to mean that, instead, Taurama clay was being brought to Motupore.  
The corollary, that wasters all derived from pots made from Guma’s garden clay, might 
suggest that only finished vessels were arriving from Taurama (although these data would 
not prove this case). 

Source BS G3 T1 T2 HA Unknown Total 

Number 62 131 58 146 1 48 446 

Percentage 13.9 29.4 13.0 32.7 0.2 10.8 100 

Table 9.8.  Distribution of 446 Motupore sherds according to clay source, as analysed by PIXE.  
BS = Boera; G3 = Guma’s garden; T1 and T2 = Taurama; HA = Hanuabada. 

The unexplored results from this analysis were lost in the Weston fire, so that no choice 
can be made between competing explanations.  On the one hand, the sheer frequency of 
sherds made from Taurama clays might suggest that Taurama clay was arriving as raw 
material, or a combination of raw material and pots; on the other, such an explanation 
denies the logistical reality that suitable clay was much nearer at hand and that nearly 
30% of the sampled sherds can be sourced to Guma’s garden clay, showing that it was 
commonly used. 

A second consideration concerns the 10.8% of sherds listed as being from an unknown 
source.  In Run 1, ascription to source was made if the pertinent ratios of any particular 
sherd fell within two standard deviations of the means of the relevant source and this 
resulted in only four sherds (2.5% of the sample) being unsourced.  In Run 2 ascriptions 
to source were only made when the ratios fell within one standard deviation.  This 
resulted in 48 sherds being unsourced.  This implied variability within the known sources 
as much as the recognition of new sources. 

Other sites 

Table 9.9 lists the PIXE results for 211 sherds from other sites that were selected on their 
stylistic similarities to Motupore sherds.  The PIXE results from sites in Bootless Bay are 
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generally similar to those from Motupore.  The Taurama clay sources, particularly T2, are 
everywhere dominant, Guma’s garden clay is frequent and Boera clay is represented in 
three sites.   

With the dominance of the T2 source it is interesting that five Taurama sherds (20%) 
source to Guma’s garden, suggesting that some vessels made on Motupore probably 
moved to Taurama. 

The Boera sample results are striking.  Of the 37 sherds selected for testing on the 
grounds of stylistic similarities with Motupore pottery, 26 (70%) of these source to 
Taurama or Guma’s garden clays, provides strong evidence of a two-way flow of pottery 
between Boera and Bootless Bay, greatly strengthening the notion of close and on-going 
ties between these two areas, as discussed above.   

BS T1 T2 G3 HA MA Unknown Total 

Bootless Bay 

AAL 4 1 14 5 1 25 

AAC 1 2 3 

AQQ 2 9 3 1 15 

AQO 1 4 1 1 7 

ABA 2 1 5 8 

APE 5 1 6 

APD 6 1 7 

ANT 1 1 2 

AGP 5 5 

AQP 1 2 7 10 

AQR 4 1 5 

AQM 1 1 

AQG 3 2 2 1 8 

(Sub-total) 7 8 54 16 17 102 

Boera 

ANU 1 4 2 7 

ABH 3 3 4 1 11 
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AMG 1 4 5 

AOM 1 2 3 

APC 5 2 7 

AMH 1 3 4 

(Sub-total) 6 20 6 5 37 

Moresby Coast 

APO 3 1 1 5 

ABS 2 1 3 

APM 1 3 4 

(Sub-total) 4 6 1 1 12 

Moresby Inland 

ACH 1 6 7 13 

ACH 2 1 1 4 6 

AOO 2 1 3 

AAJ 1 1 2 

(Sub-total) 9 9 1 5 24 

Western sites 

Popo 3 3 10 7 1 7 31 

Poukama 5 5 

(Sub-total) 3 3 10 7 1 12 36 

Total 20 11 99 39 1 1 40 211 

Table 9.9.  Distribution of 211 sherds with stylistic affinities to Motupore pottery from various 
sites according to clay source.  BS = Boera; G3 = Guma’s garden; T1 and T2 = Taurama; HA = 
Hanuabada; MA = Manumanu. 

Both areas are represented in the small sample from three other coastal sites where they 
account for 11 of 12 tested samples.  Such a sample (and the basis of its selection) is too 
small to suggest that intervening coastal villages did not make pottery, but rather 
imported it from Boera and Bootless Bay, but such a notion could be further pursued. 

The absence of Boera pottery on the tested inland sites is also a result that should be 
further tested.  More interesting is the different representations of Bootless Bay pottery at 

363



the two Nebira (ACH) sites.  It seems likely that these reflect different periods of 
occupation on this hillside location, one when Bootless Bay pottery was ascendant and 
one, perhaps later, given the Hanuabada sherd present, when it was not. 

Most interesting was the result from the Popo site in the Papuan Gulf.  That 21 of 31 
sampled sherds (67%) deposited at this distant site 400+ years ago source to Bootless 
Bay has fundamental implications for the time length and origins of the hiri and are 
returned to later in this volume. 

Most importantly from these studies are the implications of relationships between Port 
Moresby villages implied by the data.  The two-way relationship with Boera adds to the 
decoration analysis in Chapter 8 that suggested the Ava Garau-Boera area as the likely 
homeland area from which Motupore and perhaps Taurama were settled.  The present 
data strengthen this interpretation by demonstrating the continuation of this relationship. 

Of equal interest is the clear implication that clay from the dominant T2 source was 
travelling from Taurama to Motupore to be made into pots, that Guma’s garden clay 
might on occasion have moved to Taurama and that possibly pots were also moving 
between the two villages.  This close ceramic relationship indicates a close social 
relationship where we can assume close kin ties where the two villages were essentially 
extensions of each other. 

Subsequent PIXE sourcing 
As exciting as the initial PIXE results were, they opened up a wide array of questions that 
pointed to deficiencies in the data sample and in the initial reporting.  To begin with the 
latter, it was always intended to return to the PIXE results when the typological analysis 
of the pottery was complete, in order to pursue relationships between pottery forms and 
decoration techniques on the one hand and the material sources on the other.  One aim 
here was to seek associations between the two so as to see whether certain types were 
more strongly associated with Bootless Bay or Boera, as initially suggested (but 
subsequently questioned) for the painted and non-painted pottery, touched on above.  A 
second and related search would then look at the distribution of such groups through time 
in the Motupore sequence in order to assess whether technological changes were 
associated with decoration changes already generally understood to occur in the site.  A 
further aspect of this was to consider the wider economic and social implications of any 
such changes, at least as far as they could be understood.  By the time this could be 
undertaken, the PIXE data on the first 657 sherds had been lost in the Weston fire. 

Amongst the deficiencies in the data, Motupore samples for the early PIXE runs had been 
taken almost exclusively from square M23/IV because taking samples from a single 
square gave the tightest stratigraphic control.  As discussed in earlier chapters, sherd 
numbers are significantly higher in the upper two thirds of this square, which is midden, 
than in the lower third which is habitation deposit.  Thus there were many fewer earlier 
sherds compared to later sherds in these runs.  As results from these runs led us to 
consider how the exploitation of different Bootless Bay sources might have developed 
and what role(s) the Boera pottery might have played in such development, the gap 
caused by too few early samples became increasingly apparent. 

364



The third PIXE run 
An initial list of results from the third run survived as a paper file, although fuller details 
on some sherds were lost in the Weston fire.  Of the 159 samples in this run, 65 sherds 
were painted and 63 were unpainted sherds.  As discussed elsewhere, painting is most 
predominant early in the Motupore sequence and as many of the unpainted sherds were 
taken from the same squares and layers as the painted sherds, this run comprises mostly 
early sequence sherds.  However, since painting did not completely disappear until 
almost the top of the sequence some later samples also occur. 

These new data are presented in several ways.  As with the earlier PIXE data, Table 9.10 
shows the distribution of all 159 samples according to source. 

Source BS G3 T1 T2 Unknown Total 

Number 27 59 30 40 3 159 

Percentage 17.0 37.1 18.8 25.2 1.9 100 

Table 9.10.  Distribution of 159 ‘early’ Motupore sherds according to clay source.  BS = Boera; 
G3 = Guma’s garden; T1 and T2 = Taurama.  No sherds sourced to Hanuabada. 

Although this sample and the earlier runs are generally similar (compare with Table 9.8), 
the differences are worth comment.  Most notably, here the Guma’s garden source occurs 
more frequently than T2; and there is a slightly larger representation of T1 and a smaller 
representation of T2 than in the first Motupore run, although overall the two Taurama 
sources combined maintain a similar dominance.  One interpretation of this difference is 
that earlier in the sequence local experience had yet to demonstrate the superiority of the 
T2 source; another might be that T2 rose to dominance as painted decoration disappeared, 
if T2 clay was not the best clay to produce the buff surface. 
Table 9.11 shows the distribution of sources according to six analytical units developed 
elsewhere in this volume for the pottery analysis (see Chapter 5).  As well, this table 
shows the stratigraphic distribution for the whole sample. 

Table 9.11 needs to be treated with caution because, as discussed, the sample was not 
randomly selected.  The upper four analytical units in particular suffer from small sample 
size and could be mostly disregarded.  The lowest two analytical units suggest two useful 
conclusions. The first is that the data presented in this way again demonstrates the 
dominance of the Guma’s garden source over T2 for the first two PAUs.  The second is 
that the four major clay sources occurring as pots on Motupore are present from the 
beginning of occupation.  With a sample size as small as the one here, this should be 
noted as a possible trend for further investigation rather than an established fact.   

Table 9.12 shows the same data, source and analytical units for the 128 painted and non-
painted categories. 

While the sample is small, trends in the distributions of different sources are different 
from each other.  Clays from the Guma’s garden and Taurama T2 sources, the two most 
common clay sources on Motupore, seem equally likely to be painted or non-painted.  
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The second Taurama source, T1, has 82% of its 28 sherds unpainted, while for the 22 
Boera sherds 82% are painted.  This last result supported the explanation offered after the 
first two PIXE runs that showed contrasting results between the percentages of Boera 
sherds that were painted and non-painted (see above), that stratigraphically earlier Boera 
pottery at Motupore contained higher percentages of painted pottery than later. 

The second insight concerning painted pottery to come from this distribution concerned 
the earlier demonstration during the firing studies that painted pottery tended to be made 
on fabrics with low shell temper and fired to a lower temperature, techniques that 
produced a lighter surface colour that would contrast with the red painted decoration.  It 
was noted that the best Boera mixtures required less sand temper and that Boera fabrics 
were thus best suited to painting.  Thus a high percentage of painted Boera pots in the 
earliest levels of Motupore is unsurprising, especially if they arrived in the form of 
prestation. 

Analytical 

Unit 

BS G3 T1 T2 Unknown Total 

1 0 7 (50.0) 6 (42.9) 1 (7.1) 0 14 

2 1 (25.0) 2 (50.0) 0 1 (25.0) 0 4 

3 4 (26.7) 3 (20.0) 1 (6.7) 7 (46.7) 0 15 

4 2 (13.3) 5 (33.3) 4 (26.6) 3 (20.0) 1 (6.7) 15 

5 7 (12.59) 21 (37.5) 12 (21.4) 15 (26.8) 1 (1.8) 56 

6 13 (23.6) 21 (38.2) 7 (12.7) 13 (23.6) 1 (1.8) 55 

Total 27 59 30 40 3 159 

Table 9.11.  Distribution of 159 PIXE Run 3 sherds according to source and analytical unit.  
Percentages are shown in brackets for analytical unit.  BS = Boera; G3 = Guma’s garden; T1 and 
T2 = Taurama. 

At least two testable suppositions flow from this.  The later diminution in frequency of 
painted Boera wares in the Motupore sequence, in the face of the continued movement of 
much Boera pottery onto the site, coincides with a marked downturn in any painted wares 
on Motupore.  If this reflects a decline in painting as a regional pottery decoration 
technique (rather than a Motupore-only trend) then it should also be reflected in the 
contemporaneous Boera sequences.  

A second supposition concerns the fact that while lighter surfaced painted wares are 
recognisable, the technical studies reported here do not show two distinct fabric classes 
that coincide with painted and non-painted vessels.  Instead there is a gradient from low-
temper, high-clay fabrics to the opposite, where painting correlates most strongly with the 
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former, but still occurs on the latter.  If, as argued, Motupore was settled from the Boera 
area, it is tempting to see painting continuing as a decorative technique on local fabrics 
less suited to producing the light surfaces, at least in the early part of the sequence.   

Again this proposition is immediately testable, by sourcing two groups, one light 
surfaced/low visible temper and the other not, with one prediction being that the first 
should source predominantly to Boera and the second to Bootless Bay (see below).  If 
this prediction was not supported, it would mean that in one or both areas deliberate 
attempts were being made to produce different fabrics, not only in terms of such qualities 
as thermal shock resistance, but also in terms of aesthetic results.  Such results speak to 
the earliest differentiations between ceramics as utilitarian objects such as cooking, water 
and storage pots on the one hand and aesthetics on the other. 

Such tests possess not only intrinsic interest but feed into the archaeological 
reconstruction of prehistoric regional economic and social interactions. 

Sourcing and ceramic typology 
It was always intended to correlate the various results of the technological analyses with 
the typological analysis of the Motupore pottery when completed.  The loss of the 
primary technological data in the Weston fire has prevented this.  By cross-correlating the 
available data it has been possible to examine a tiny sample (= 45 sherds) in this respect, 
not to produce meaningful results, but rather to demonstrate the potential of undertaking 
this task by sourcing a further sample of the Motupore sherds that have already been used 
in the typological analysis.  Two tentative results make the point.  Eight painted globular 
pots are all painted on light surfaces.  Four source to Guma’s garden clay, two to the 
Taurama T2 source and two to Boera.  So in respect of the two hypotheses proposed in 
the previous paragraph, such data suggest that differentiated fabrics were being produced 
in both the Boera and Bootless Bay areas.  A second tentative result is that no globular 
pots sourced to Boera occur after the earliest analytical unit (PAU 6).  Does this mean 
that later Boera pottery on Motupore was mostly confined to bowl forms?  The Weston 
data loss has not allowed this question to be answered in the present data set. 

Conclusion 
The various technical analyses reported here have contributed a large amount of 
information concerning the manufacture of pots excavated on Motupore that adds 
considerably to our understanding of the role of pottery in the lives of these Bootless Bay 
inhabitants.  While a further analysis of wasters from the site to replace lost data would 
add confirmation to the notion that pots were made on the island, the collective technical 
evidence coupled with the evidence reviewed in Chapter 8 leaves no doubt that this was 
the case. 

We can say with some certainty that the potters possessed good technological knowledge 
of different raw materials and were able to control content and firing temperature to 
produce different vessel forms with different characteristics – cooking vessels with 
thermal shock resistance, or water vessels with porosity to enhance coolness, or surface 
colours to enhance decoration.  Even so the technical aspects of pot making on Motupore 
changed (and expanded) through time.

367



Analytical 

Unit 

BS 

Painted 

BS  

Non-painted 

G3 

Painted 

G3  

Non-painted 

T1 

Painted 

T1  

Non-painted 

T2 

Painted 

T2  

Non-painted 

Total 

1 3 2 5 10 

2 1 1 

3 2 1 1 1 1 2 8 

4 2 2 4 1 2 11 

5 6 11 7 5 7 6 7 49 

6 10 3 9 8 6 8 5 49 

Total 18 4 27 20 5 23 15 16 128 

Table 9.12.  Distribution of 128 painted and non-painted Run 3 sherds according to source and analytical unit.  .  BS = Boera; G3 = Guma’s garden; 
T1 and T2 = Taurama. 
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We assume that pottery was also made at the contemporaneous and nearby site of 
Taurama, and probably at other yet to be determined Bootless Bay and Port Moresby area 
sites.  With two Taurama source clays occurring commonly on Motupore and the Guma’s 
garden clay occurring at Taurama, potting clay (and probably finished pots) seem likely 
to have been physical reflections of a generally close reciprocity between the two sites.  
The common appearance of Boera clay vessels through the Motupore sequence may be a 
different measure of reciprocity that included the exchange of other goods and perhaps 
wives.  Given the distance of c. 35 km between the Boera sites and Bootless Bay it would 
seem that finished pots rather than potting clay were moving in both directions between 
the two areas, perhaps as items in their own right, but perhaps as containers.  

This demonstration of continuing local contact has as yet rarely been displayed in 
prehistoric Melanesia (but see for comparison Irwin 1985) and opens up other questions, 
not the least being the roles of intermediate coastal villages and inland sites.  On the 
preliminary data reviewed here a model that posits pottery manufacturing centres at 
Boera and Bootless Bay during much of the second millennium AD is strongly supported. 

In particular the results from sourcing studies on the sherds from Popo, a Gulf of Papua 
site more than 400 km to the west, elevate the importance of the Bootless Bay pottery 
both in respect of it being a specialised pottery manufacturing centre and in debates a out  
the origin of the hiri.  Discussion of this latter question will be returned to in a later 
chapter; here the fact that a sample of 31 sherds from site more than 300 km distant and 
more than 400 years old has been shown to contain more than 77% pottery from Boera 
and Bootless Bay (and the large majority from the latter area) is a powerful display of the 
significance of Bootless Bay in late Papuan prehistory and the importance of these 
sourcing studies. 

2016 Addendum on sourcing pottery (by Jim Allen) 
In 2012 a discussion with Professor Glenn Summerhayes, University of Otago, revealed 
that he rescued some of the Rye sourcing pellets being discarded at Lucas Heights in 
1984 and still had them.  These appear to be the only pellets to have escaped the Weston 
fire.  Although I was able to identify some of the labels, I could match none with any of 
the published data.   However, I recognised that if I could link even some of the pellets to 
Rye’s sources, then these pellets could be re-analysed using newer and more efficient 
techniques and new signatures established that would provide a key linking the Rye 
results to any new set of Motupore sherds that we could analyse.  In that instance we 
would know that such samples came from the same population and should reflect the 
same source distributions.   

Various ideas for making the link were considered and discarded and the idea lapsed.  

Subsequently I opened a box of odds and ends that had travelled unopened with me since 
1985.  Against all odds it contained three work-sheet pages belonging to Owen Rye.  
From it I got 106 matches between Rye sources and pellets and 19 matches for sherds in 
my sample collection that Owen had previously sourced.  Both data sets offered different 
ways forward.  For the pressed powdered pellets that represent homogenised sherd 
fabrics, we could re-establish the chemical compositional ranges of all the items that Rye 
had assigned to one or other of his experimental ‘sources’ for future comparative work; 
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for the 19 sherds previously sourced by Rye we could separate out and examine the 
compositions of the clay and the temper separately, offering far more precise chemical 
signatures than Rye’s homogenised identifications, but still within the Rye groups. 
To these data sets were added a further 120 Motupore sherds representing each of the six 
PAUs used in the ceramic analyses reported here. 

Despite its straightforward and appealing objectives, this project has had a number of 
false starts and interruptions.  In 2014 it was taken over by Dr Anne Ford, Department of 
Anthropology, University of Otago, whose previous sourcing experience had been with 
lithics, but who rapidly overcame the problems of variability in ceramic compositions, 
using both x-ray fluorescence spectrometrics and scanning electron microscopy. 

It was initially hoped that the results would be reported in this volume, but the modest 
initial objectives have grown and changed to include new samples, including unusual 
Motupore sherds and samples from sites east and west of Motupore.  It will be reported 
elsewhere.  At least some of this work was made obsolete in June 2016 when the raw clay 
and shell samples from the 1976 Rye survey were located in the Papua New Guinea 
National Museum, offering the possibility of the precise chemical identification of the 
Bootless Bay materials used for making pottery. 

What can be said here is that using the new techniques Ford will both identify and refine 
the Rye groupings reported above, attesting to the skill Owen Rye brought 40 years ago 
to an intransigent problem, and also attesti g to the continuing utility of his results.
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CHAPTER 10   THE CERAMIC HISTORY OF MOTUPORE  

The prime task of pottery research is comparison (Orton and Hughes 2013:36) 

This chapter offers a summary of the analysis of Motupore pottery reported in the previous 
five chapters and concludes with an assessment of Motupore’s role in the production and 
movement of pottery along the Papuan coast that culminated in the emergence of the annual 
Western Motu trading expedition to the Gulf of Papua, known as the hiri.  As a summary 
chapter, referencing authors and cross-referencing other chapters in this report are deliberately 
minimised unless data new to this account are introduced. 

A typology of Motupore pottery 
While detailed ceramic typologies are now frequently replaced by insubstantial comparisons 
with already published illustrations, a fuller assessment of the Motupore assemblage seemed 
required to approach the questions being asked of the data.  A relevant typology appeared the 
best approach because it offered both a detailed description of the assemblage and a basis for 
external comparisons. 

The theoretical considerations given to forming a typology have been discussed.  Despite 
wanting a typology to be as ‘objective’ as possible, the route such research takes is based on 
the researcher’s aims, experience and the nature of the data; this last being specifically the 
limits the data impose on what can be measured or otherwise assessed.  Amongst the primary 
decisions that shaped my approach was that no two sherds in the assemblage were entirely 
identical, so that primarily I sought similarities that favoured ‘lumping’ rather than ‘splitting’.  
This affected the choice of attributes, such that categories were broad rather than closely 
defined.  On this premise categories like lip shape, that might be as much accidental as 
deliberate, were excluded.  Attributes could be metrical or non-metrical and the strategy was 
firstly to look at the behaviour through time of the variables comprising each individual 
attribute, to assess those that identified change and, beginning with these, to identify sets of 
attributes that seemed likely to be related in respect of their behaviours. 

Samples for analysis were all rim sherds, chosen on the premise that these would contain the 
most evidence of typological value.  These were divided easily by eye into the two basic 
forms present in the assemblage, globular pots and bowls, after which each group was 
analysed separately. 

The resulting typologies for each of these two groups are approximate polythetic sets of 
hierarchical variables, largely constructed using trial-and-error, best-fit solutions.  As 
recognised, the split into globular pots and bowls creates the primary hierarchical attribute for 
each group.  The two overall shapes are quite distinctive and there were no subsequent cross-
overs.  Thus the analysis of the two groups remained separated, and different sets of variables 
were created for each group, as considered appropriate for the analysis at hand.  Beyond this, 
analysis began by concentrating on sherds per se, gradually, via the data, moving back to 
perceptions of whole vessels. 

While decorative attributes were recognised in the field to have temporal sensitivity, attempts 
were made to analyse both globular pots and bowls primarily in terms of size and shape, 
based on the premise that being functional, pots and bowls would likely vary in shape and size 
according to their intended functions.  This proved to be only partly successful.  While it was 
easy enough to define the size ranges within the two sets according to one variable or another, 
the distributions on size alone did not identify clearly separate sub-groups, as much as point 
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up the homogeneity of the samples within each primary category.  Cross-correlating size 
attributes helped to some extent with the globular pots but less so with the bowls; again the 
continuities could be seen to be as convincing and important as the separations. 

The conclusion I reached, which best stands as a testable hypothesis, is that potters estimated 
the amount of processed clay (pug) that they prepared for each vessel; they then formed a pot 
with that.  Under these conditions the desired size of pot could be generally estimated but the 
actual finished size of the vessel was determined primarily by wall thickness, where 
experience determined the balance between required structural strength and firing success. 

Such an idea is testable, where wall thickness and rim diameter can be measured, with the 
prediction being a generally constant ratio between the measurements.  Unfortunately I did 
not measure wall thickness; at the time of the analysis I could see no purpose in this 
measurement and by the time I had recognised this potential use, the collection had been 
returned to Papua New Guinea. 

Globular pots 
The homogeneity just discussed is very apparent with the globular pots.  Even those attributes 
that, when combined, showed some typological utility - lip diameter, rim width and rim and 
body angles - came together in ways where perceived clusters were counter-balanced by 
numerous items that could vary considerably in one or other attribute.  In many instances 
there was a general correspondence in these size attributes increasing together – in general 
small diameters corresponded with small rim widths where the rim approached the vertical 
and the upper body approaches spherical.  At the other end of the spectrum, large rim 
diameters were frequently associated with wider rim widths where the rims were more 
‘flattened’ at c. 60o or more, and the upper body angle sat well below the horizontal.  

To separate these ‘ideal’ types requires the arbitrary determination of boundaries, where, 
given the nature of the data, many items will be excluded depending how the analyst chooses 
to weight the attributes involved.  For example, almost 90% of a group containing the two 
smallest lip diameter variables (<160 mm and 160 mm to 200 mm, sample = 535 items) have 
rim widths in the two smallest classes (< 30 mm and 30-40 mm). However, this group 
accommodates only 252 of the 596 items with rim width 30-40 mm.  This leaves a further 344 
where the lip diameters are > 200 mm (although, in turn, reflecting the tendency for size 
variables to increase in tandem, 67% of these 344 items are associated with the next biggest 
lip diameter group, 200-240 mm).   

In these instances there appear to be three main choices: 1) define ‘ideal’ types that exclude 
significant numbers of the sample; 2) reduce the number of defining attributes; 3) or separate 
out defining attributes and add descriptors that might apply to more than one type.  This latter 
solution was the one adopted in this instance. 

A fourth solution, of course, is to decide that there is only one type, the globular pot.  While 
this solution might be a logical response to this data base, it denies identifiable trends towards 
at least two or three different sorts of globular pots that are also apparent in the data. 

Beyond the metrical set of attributes, a different alternative was to define types on decoration 
classes, and the clustering programs used made the first hierarchical division (on the already 
separated globular pots) on painted versus non-painted vessels.   

Because I was unsure whether this was the result of inadvertent weighting of the painted 
attribute, ultimately I chose to define two globular pot types on measurement attributes, one 
of which was further divided into two.  These three types were further divided into varieties 
based on decoration.  Since globular pot decoration had only a few motifs, mostly associated 
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with painting, and because these had no clear chronological implications beyond painting 
itself, these did not alter the previous groupings. 

Globular Pot Type 1a (228 items) 
Defining attributes: pots with lip diameter <200 mm and rim width <30 mm 
Secondary attributes: upright rims angled >60o (202 items); body angle >40o (148 items) 

Variety GP 1a.1 Undecorated (107 items) 
Variety GP 1a.2 Painted (33 items) 

Defining characters: always on multiple zones; frequently on buff surface 
Variety GP 1a.3 Painted plus incised or shell impressed (5 items) 

Defining characters: painted as above, incised or shell impressed along lip 
Variety GP 1a.4 Shell impressed (55 items) 

Defining character: shell impressed along lip 
Variety GP 1a.5 Incised (23 items) 

Defining character: incised along lip 

Globular Pot Type 1b (307 items) 
Defining attributes: pots with lip diameter <200 mm and rim width >30 mm 
Secondary attributes: rims angled between 50o and 80o (267 items);  
body angles between 30o and 50o (217 items) 

Variety GP 1b.1 Undecorated (144 items) 
Variety GP 1b.2 Painted (48 items) 

Defining characters: always on multiple zones; frequently on buff surface 
Variety GP 1b.3 Painted plus incised or shell impressed (22 items) 

 Defining characters: painted as above, incised or shell impressed along lip 
Variety GP 1b.4 Shell impressed (62 items) 

Defining character: shell impressed along lip 
Variety GP 1b.5 Incised (26 items) 

 Defining character: incised along lip 

Globular Pot Type 2 (585 items) 
Defining attributes: pots with lip diameter >200 mm and rim width >30 mm 
Secondary attributes: rims angled between 50o and 80o (531 items);  
body angles between 30o and 50o (217 items) 

Variety GP 2.1  Undecorated (278 items) 
Variety GP 2.2 Painted (67 items) 

Defining characters: always on multiple zones; frequently on buff surface 
Variety GP 2.3  Painted plus incised or shell impressed (33 items) 

Defining characters: painted as above, incised or shell impressed along lip 
Variety GP 2.4  Shell impressed (121 items) 

Defining character: shell impressed along lip 
Variety GP 2.5  Incised (80 items) 

Defining character: incised along lip 

Table 10.1.  Motupore globular pot types.  In-group and variety numbers do not correspond precisely 
with type numbers since some attributes are counted twice and some items carry other decoration, not 
part of the defining attributes. 

373



Globular pot types 
Table 10.1 defines the three globular pot types where the similarities between the sets is 
apparent in their overlapping characteristics and the distinctions between them rest mainly on 
one or two attributes.  The sub-types or varieties are determined by their different decorative 
techniques.   

It was noted in Chapter 5 that the ethnographic Western Motu made at least four types of 
globular pot: a pot for water storage (hodu), a small cooking pot (keikei), a large cooking pot 
(uro), and a sago storage pot (tohe).   

It is not clear but it is generally assumed that the tohe was a large to very large vessel.  While 
some abnormally thick body sherds were noted in the excavated assemblage (see Figure 5.1) 
the analysis did not differentiate any very large type.  Of the five sherds with a lip diameter of 
>360 mm, four also fall into the widest rim width category, >50 mm; however there are 35
sherds in this rim width category, of which 21 (60%) have lip diameters in the mid-ranges of
this attribute, 200 mm to 280 mm.

On this evidence it would seem that very large vessels capable of storing sago were at best 
uncommon and probably mostly absent on Motupore.  If, as the human dental evidence from 
humans interred on the site suggests, sago was being imported onto Motupore, we are left 
with two possibly linked explanations: that sago was stored in non-specific pots or some other 
form of container, such as banana leaf wrappers, commonly used in sago-producing 
communities, or that sago imports were consumed and/or redistributed more quickly than in 
ethnographic times.  Either or both explanations might suggest that the sago trade was less 
central to the Motupore economy than it was to become for later Western Motu on hiri 
voyages.  This, of course, does not deny that similar prehistoric trading linked Bootless Bay 
and the Gulf of Papua. 

Apart from the absence of the tohe, it is possible to link the three types of Motupore globular 
pot with the other ethnographic forms; Type 1a approximates the hodu, Type 1b approximates 
the keikei and Type 2 approximates the uro. 

Globular pot types through time 
The analysis has shown that the three archaeological globular pot types do not change very 
much throughout the history of the site.  They occur in generally similar proportions through 
the sequence, with Type 2 varying the most, with its proportional representation increasing 
from around 40% in PAU 6 to c. 58% in PAU 1.  Type 1a remains roughly constant at c. 20% 
throughout, with the increase in Type 2 being mainly at the expense of Type 1b, which 
diminishes from slightly more than 40% in PAU 6 to c. 25% in PAU 1. 

Comparing the uro as the predominant ethnographic trade vessel with this increase in Type 2 
pots at the expense of Type 1b pots, one strong implication is that this also reflects the 
development of a standard trade vessel on Motupore, particularly if we accept these two 
archaeological types as being uro and keikei, a conclusion that is hard to reject.  This point is 
relevant to the discussion of standardisation and simplification, to which I return later in this 
chapter. 

Globular pot types and decoration 
The analysis indicated there was no appreciable difference in the way the three designated 
types were decorated (or left undecorated).  The percentages of decorated and non-decorated 
pots, decoration locations and decoration techniques do not vary according to globular pot 
types in any absolute sense, although they vary according to variety through time (see below). 
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Painting, shell impression and incision are the dominant decoration techniques on Motupore 
globular pots.  Other decoration techniques found on Motupore bowls, such as finger 
impression, slashing, combing and applied nubbins, are either entirely absent or very nearly 
so on Motupore globular pots.  Incision and shell impression are only rarely found occurring 
on the same vessel, whether pots or bowls, whereas both of these techniques occur commonly 
with painting, which is in turn frequently executed on a distinctive buff surface. 

Incision and shell impression most frequently occur on the lips of globular pots, whereas 
painting can occur on the internal face of the rim, on the lip, on the external rim, around the 
neck and on the upper and lower zones of the body.  Rarely is only one decoration location 
painted, and where this was recorded in the data base it probably reflected the fragmentary 
nature of the sherd in question.  On sufficiently complete sherds, painting on all locations is 
common.  Painted motifs are overwhelmingly geometric, consisting of dots, lines of dots, 
parallel unbroken lines and combinations of lines and dots.  A full motif, labelled the grille 
motif, was identified from a complete pot recovered from the eastern Gulf province and 
fragmentary examples of this motif were recognised in early and mid-level strata on the site. 

Globular pot types and decoration through time 
The area where change in the assemblage as a whole can be identified is in the decoration 
techniques through time.  While similar changes occur for both globular pots and bowls, here 
I am considering only the globular pots.  High percentages of all three globular pot types 
remain undecorated throughout the sequence (Figures 10.1, 10.2, 10.3).  Plain pots are fewest 
in pottery analytical unit (PAU) 6 at c. 40% and increase significantly in PAU 1 to c. 58%.  
This late increase is most noticeable in Type 1a pots where undecorated items increase from 
47% in PAU 2 to 70% in PAU 1 (Figure 10.1) and Type 2 globular pots that decrease in 
frequency from PAU 5 to PAU 2, then increase from 37% to 62% in PAU 1. 

Painting occurs much more frequently on globular pots than on bowls.  This technique on pots 
does not disappear entirely even in PAU 1, but it is much more common in PAU 6 than 
elsewhere in the sequence; about 40% of the sample is painted in this latter unit.  Types 1b 
(c.70%) and 2 (c. 55%) are more frequently painted than Type 1a (c.34%).  The relatively low 
percentages of undecorated pots of all three types in PAU 6 reflect the amount of painting in 
Figures 10.1 to 10.3 that is contained in the ‘other’ category. 
Shell impression remains a common decorative technique on all globular pot types in the 
early analytical units, but begins to decline in PAUs 3 and 2 and decreases significantly in 
PAU 1.  For Type 1a, shell impression is most prevalent in PAU 4, but diminishes with other 
techniques in favour of an increasing undecorated element.  Even incision, most common in 
the upper PAUs, diminishes in PAU 1.  Types 1b and 2 behave differently to Type 1a.  While 
undecorated pots are dominant from PAU 5 onwards, both these latter types show incision 
increasing at the expense of shell impression and other techniques.   

Of most interest, however, Type 2 behaves differently again from Type 1b in the upper three 
PAUs.  Here while shell impression declines on Types 1a and 1b, this decoration technique on 
Type 2 reaches its most popular levels in PAUs 3 and 2, together with increasing proportions 
of incised decoration.  With the exception of the aberrant PAU 6, where much of the pottery is 
painted, the highest level of decorated Type 2 pottery in the assemblage occurs in PAU 2, at a 
time when overall decoration is diminishing on the other globular pot types. 

That this contradiction might be interpreted as an attempt to maintain a decorated trade ware 
in the face of some sort systemic stress appears to find support in what happens next.  Shell 
impressed decoration on Type 2 globular pots plummets from 32% in PAU 2 to 2% in PAU 1.  
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Figure 10.1.  Percentages of decoration techniques on Type 1a globular pots by PAU.  Total sample 
= 230 items (range: 27 [PAU 1] to 66 [PAU 5]). 

Figure 10.2.  Percentages of decoration techniques on Type 1b globular pots by PAU.  Total sample 
= 307 items (range: 33 [PAU 2] to 74 [PAU 5]). 

Figure 10.3.  Percentages of decoration techniques on Type 2 globular pots by PAU.  Total sample 
= 585 items (range: 64 [PAU6] to 137 [PAU 5]). 
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Some of this loss is taken up by the use of incision, which rises from 25% to 32%, but the real 
change is recorded in the rise of undecorated items from 37% to 62%.  Soon after, Motupore 
is abandoned. 

Such differences between globular pot types indicate that these types have interpretive utility.  
So to examine this further, Figure 10.4 shows that Type 2 globular pots also far exceeded the 
other two types in numbers, except for PAU 6, where there was a slightly higher percentage 
of Type 1b.  By PAU 4 there were more Type 2 globular pots than Types 1a and 1b 
combined, a situation that pertained until the site was abandoned.  By PAU 1 almost 60% of 
the sample was Type 2. 

Figure 10.4.  Percentage distributions of the three globular pot types by analytical unit. Total sample 
= 1123 items, range 144 (PAU 2) to 277 (PAU 5). 

The inescapable conclusion is that on Motupore there was an emphasis on the production of 
Type 2 globular pots that correspond to the ethnographic Western Motu uro, the large cooking 
pot; and that the numbers of these vessels imply that by PAU 4 (at least) this form had 
become the central trade ware moving off the island.  It will be recalled that Groves (1960) 
identified the uro as the major trade ware of the Western Motu in the mid-twentieth century.  
It is probable that many of the Type 2 globular pots in the Motupore assemblage were 
production failures rather than domestic refuse; if we assume that many more Type 2 pots 
moved out of the range of the island’s archaeological record than Types 1a or 1b (or, indeed, 
bowl forms) then the disparity between this and other Motupore ceramic types is even greater.  
Trademarks occurring predominantly on Type 2 pots from the beginning of the Motupore 
sequence onwards support this idea. 

Testing this general proposition depends on the analysis of Bootless Bay pots in recipient 
villages.  Thompson’s (1982) analysis of six Gulf Province sites offers partial quantitative 
data only, the basic ceramic data for each site not always being divided into globular pots and 
bowls.  Even so, it provides the best available data.  In the analysed samples, globular pots 
outnumber bowls by 20% to 30% at five of the six sites, while the sixth is excluded because 
surface excavation concentrated on decorated sherds, resulting in bowls being preferentially 

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

PAU 1 PAU 2 PAU 3 PAU 4 PAU 5 PAU 6

1a

1b

2

377



retained (Thompson 1982:114, Table 7.2).  Elsewhere Thompson (1982:111) notes that 
surprisingly ‘there do not appear to be any water pots at all in the [globular pot] collection’. 
Of course such data do not prove that Types 1a and 1b were not traded, and the question must 
remain open for the time being.  However the notion of Types 1a and 1b being primarily 
domestic wares is not without incidental support in the analyses undertaken here.  Apart from 
PAU 6, both types maintain generally similar proportions throughout the sequence.   

In the case of Type 2 pots, the trajectory taken by this type is very different in the latest 
analytical units, especially from Type 1a.  Type 1b, while intermediate in some respects, 
behaves in more similar fashion to Type 1a.  All three types increase in the number of 
undecorated items, but only Type 1a decreases in painted and incised decoration in PAUs 2 
and 1 and also in shell impression in PAU 1.   

For Type 2, these rapid and erratic changes against a history of gradual evolution and 
homogeneity in the ceramic assemblage on the island point to a disturbance in the mode of 
production, used here in the Marxist sense to include not only the means of production but 
also the social relations of production.  For Types 1a and 1b change towards the end of the 
sequence followed a simpler trajectory of increase in non-decorated items; for Type 2, a 
similar move to fewer decorated pieces was accompanied by a sharp shift from shell 
impression to incision for these pieces.  As noted, such a shift raises immediate questions.  
Why continue to decorate Type 2 pots, while significantly reducing decoration on Types 1a 
and 1b?  If there was a continuing need to decorate trade ware why, then, switch from shell 
impression to incision?  The only apparent answer is that incision was a simplification of 
technique; it is, however, difficult to see how or why this should be the case. 

The changes to the Motupore assemblage as a whole follow a trajectory of simplification 
(discussed further below).  Simplification is frequently linked to reducing production time.  
However, while vast amounts of pottery were produced during the last century of occupation 
on the island, there is no clear evidence for any significant increase in ceramic production in 
the upper analytical units of the site.  If at a time when the Motupore economy appears to be 
growing more specialised, less time was being spent on the industry that underwrote it, the 
only explanation would seem to involve stresses to the social relations of production.  The 
archaeological record remains mute on whether this involved internal dissention on Motupore, 
or between Western Motu potting communities in Bootless Bay, or hostilities between 
Western and Eastern Motu, although Western Motu oral tradition suggests the last of these 
(Oram 1981).  There is no suggestion of disruptions in the records of recipient Gulf villages, 
instead, sequence changes probably reflect the fact that, by ethnographic times, the Western 
Motu villages engaged in this trade were centred on Fairfax Harbour and further west. 

Bowls 
Having separated bowls from globular pots, a typology for Motupore bowls developed quite 
differently to that for pots.  Except in a few very particular instances, metrical attributes did 
not help to divide the bowl assemblage into types; rather, these attributes stressed the 
continuities in the bowls and their general homogeneity of overall form, being mostly 
hemispherical with upper bodies ranging from slightly open to slightly restricted.  However, 
within the bowl sample it was apparent early in the analysis that individual bowl rim sherds 
clearly varied more than globular pot rim sherds and that this variability was most apparent in 
the profiles and decorations of the rim sherds rather than their size attributes. 

As noted above and in Chapter 7, both the globular pot and bowl typologies offered here are 
neither truly monothetic or polythetic sets according to the standard definitions of such 
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groups.  Instead they are approximate polythetic sets of hierarchically ordered attribute 
variables where at least one primary variable is deemed necessary for membership. 

Bowl Type 1 (507 items) 
Defining attributes: modified rims, not carinated 
Secondary attributes: decorated on lip and/or external upper zone (454 items) 
Main motif associations: sloping incised bands, incised chevrons, finger arcades, punctation 

Variety B1.1 Incised (307 items) 
Associated also with painting (23 items) and finger impression (18 items) 

Variety B1.2 Shell Impressed (130) 
Associated also with painting (19 items) and finger impression (9 items) 

Variety B1.3 Undecorated (48 items) 

Bowl Type 2 (197 items) 
Defining attributes: unmodified rims, not carinated 
Secondary attributes: decorated on lip and/or external upper zone (165 items) 
Main motif associations: sloping shell impressed bands, chevrons, combing, punctation, horizontal 
herringbone 

Variety B2.1 Incised (40 items) 
No major associations with other decoration techniques 

Variety B2.2 Shell Impressed (112) 
Associated also with decoration on ext. lower zone (19 items) and combing (11 items) 

Variety B2.3 Undecorated (30 items) 
Variety B2.4 Painted (14) 

Associated also with incision (4 items), shell impression (5 items) and combing (2 items) 

Bowl Type 3 (72 items) 
Defining attributes: unmodified rims, carinated 
Secondary attributes: decorated on lip (47 items), external upper zone (62 items), lower zone (24 items) 
Main motif associations:  vertical and horizontal herringbone, chevron herringbone  

Variety B3.1 Shell Impressed (59 items) 
Associated with combing (19 items) 

Variety B3.2 Incised (9 items) 
Associated with shell impression (4 items) 

Variety B3.3 Undecorated (4 items) 
Variety B3.4 Painted (4) 

Associated with shell impression (4 items) 

Table 10.2.  Motupore bowl types.  Variety numbers do not correspond precisely with type numbers 
since some attributes are counted twice and some items carry different decoration.  See text for 
discussion. 

Bowl types 
Table 10.2 lists the three major bowl types from Motupore.  Set out this way the bowl types 
achieve various useful results.  To begin, they accommodate more than 98% of the bowl 
sample.  Table 10.2 shows that the three types are initially only separated by a single attribute 
between Types 1 and 2 and between Types 2 and 3, with two attributes separating Types 1 
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and 3.  As such, these bowl types share many more attributes, reflecting the homogeneity in 
the bowl assemblage remarked upon repeatedly in the analyses in earlier chapters. 

Despite this, the three types expose further clear internal differences in respect of particular 
attributes that are unevenly distributed between them.  These differences are primarily 
temporal.  Type 1 is predominantly incised (61%) rather than shell impressed (26%) and in 
90% of cases is decorated on the lip and/or the upper external zone, mainly with the sloping 
incised band motif.  In contrast Type 2 is predominantly shell impressed (57%) rather than 
incised (20%) and carries a larger number of minor decoration techniques; in other words this 
type is more variable in regard to total decoration, as shown also by the less precise but 
greater number of decorative motifs associated with it.  These differences among the more 
minor decorative attributes are important because while they help to define particular types, 
they are not exclusively associated with one type or another.  Instead they are more frequently 
associated with one type rather than another. 

While these sorts of types do not fit neatly into the theoretical definitions of what a type 
should be, they accommodate the intuitively observed divisions in this assemblage, albeit 
divisions that are at the same time indistinct and overlapping. 

In the same manner as Types 1 and 2, some of the Type 2 motifs and decorative designs are 
shared with Type 3, the major difference between Types 2 and 3 being that the latter is 
carinated and the former not carinated.   

Here the reader should recall that in my definition, carinated means the presence of points on 
both the inner and outer profiles where the body of the vessel sharply changes direction, 
rather than merely on the outer profile, which is more frequently the definition of carinated in 
ceramic analysis.  The definition adopted here was deliberate, in order to make this attribute 
more exclusive and to differentiate carination on unmodified versus modified rims.  Beyond 
this, the similarities between the Types 2 and 3 include a preponderance of shell impression 
(82%) which for Type 2 variety B2.2 and Type 3 has associations with combing and 
decoration on the lower external zone.  These latter characteristics are more prevalent in Type 
3, and more directed, in the sense of there being closer associations between a polythetic set 
of attributes, such as having an unmodified rim and being carinated and being shell impressed 
and/or combed on the exterior upper zone and exterior lower zone.  This type was recognised 
in the analyses in Chapters 6 and 7 and is better seen as a separate type rather than a sub-type 
because as will be seen, it appears to be chronologically earlier than Type 2. 

The three bowl types created here do not accord with the Western Motu ethnographic types as 
directly or as obviously as do the globular pot types. However, there are size/shape 
equivalents to the serving dish (nau) and the large cup/deep bowl (oburo).  While there are 
many examples from Motupore of footed vessels thought likely to be bowls, again the degree 
to which these might link to the footed cup (itulu) is uncertain because they are different in 
shape from the few illustrations of itulu.  In an assemblage of whole pots the presence of a 
foot would be a significant attribute; unfortunately, in this collection, there are no examples 
sufficiently complete to determine the size or shape of the attached bowl, or even to be 
entirely certain that these feet were attached to bowls rather than globular pots. 

Undecorated bowls 
It will be noted that the three bowl types described here have subsumed a fourth type 
identified in Chapter 7, undecorated bowls.  As noted there, they were separated because they 
had different associations to those of the decorated types.  The decision here to view them as 
another variety of each of the three types defined firstly on shape attributes is a more logically 
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consistent arrangement.  However it is an arrangement that conceals data relevant to the 
research questions. 

There are 82 undecorated items among the 789 sherds that form the Motupore bowl sample.  
They are not entirely evenly distributed across the three bowl types listed in Table 10.2, 
ranging between c. 10% of Type 1 and c. 15% of Type 2 bowls, but they comprise a small and 
persistent representation in the assemblage.  For Type 3 there are only four examples (6%), 
too few to show any temporal trends.   

For Type 1, undecorated and decorated members of the group show size differences, as 
measured by rim diameter, where 65% of undecorated bowls have a rim diameter < 220 mm 
but only 42% of decorated bowls of the same type have a rim diameter < 220 mm.  A similar 
difference also exists for Type 2, where 73% of undecorated bowls have a rim diameter < 220 
mm, while 62% of decorated Type 2 bowls also fall into this rim diameter category.  Thus 
undecorated bowls tend to be smaller. 

The smaller differential in this measurement in Type 2 bowls compared to Type 1 is, in effect, 
really a differential between incision and shell impression on bowls.  For the sample as a 
whole, regardless of type, only 42% of incised bowls have a rim diameter < 220 mm, whereas 
the same measurement for shell impressed bowls includes 58% of the shell impressed sample. 

Two conclusions can be drawn from these data.  Incised bowls are on average larger on rim 
diameter than shell impressed bowls, and since these two decoration techniques are skewed in 
their distributions towards Types 1 and 2 respectively, the same is broadly true for these 
types.  The second conclusion, as noted, is that the undecorated members of these types are 
generally smaller than their decorated counterparts, which might suggest that undecorated 
bowls represent, at least in part, food bowls and cups, perhaps for domestic use.  In this sense 
they might be the bowl equivalents of the undecorated varieties of globular pot Types 1a and 
1b, noted above.  Some of these ideas are considered further, below. 

Bowl types through time 
Figure 10.5 shows the percentage representation of the three bowl types according to PAUs.  
The trends are very obvious and need little comment at this point.  Type 3 bowls are most 
numerous in the earliest unit, PAU 6, where only 20% of the assemblage is Type 1.  By the 
next analytical unit Type 3 representation has fallen sharply, and Type 2 is the most 
numerous.  From this point on, Type 1 dominates and increases in number through time while 
Type 2 representation diminishes.  Small numbers of Types 2 and 3 continue, although the 
decorative motifs most associated with them in PAUs 5 and 6 largely disappear.  The general 
trajectories of the bowl types are consistent with a pattern of evolutionary change. 

There are general similarities between the trajectories of the Motupore bowls and globular 
pots.  As with Type 2 pots, Type 1 bowls appear to dominate production by PAU 4.  These 
bowls remain mostly decorated even at the end of the sequence, with only 6% undecorated 
Type 1 bowls, against 11% for all bowls in PAU 1.   

The disruptions seen in in the later part of the sequence for globular pots, particularly Type 2, 
are echoed in the bowl assemblage in only some aspects and not to the same extent.  
Undecorated Type 1 bowls are proportionally most numerous in PAU 3 at 14%, then drop to 
7% in PAU 2 but subsequently increase again in PAU 1 (11%).  The trend away from shell 
impression to incision seen on the globular pots is mirrored on the bowls (Figure 10.6) but 
here the change is not as sudden, but rather a progressive change from PAU 4 onwards.  The 
dramatic changes in decorative motifs on Type 2 globular pots in PAUs 1 and 2 are also 
repeated on Type 2 bowls (see below). 
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One explanation for disruption being less apparent on bowls might be because, as seen both 
ethnographically and in the data from Gulf sites, globular pots were the major focus of pottery 
for trade.  Certainly among the rim sherds on Motupore globular pots outnumber bowls.  The 
crucial question is whether bowl production decreased while globular pot production 
increased towards the end of the sequence.  Unfortunately the available data cannot 
adequately address this question because, as noted, I cannot account for pots that had left the 
island. 

Figure 10.5.  Percentage distributions of the three bowl types by analytical unit. Total sample = 789 
items, range 56 (PAU 6) to 178 (PAU 3). 

A final point of interest for Type 1 bowls is the steady fashion in which from PAU 5 onwards 
shell impression and other decoration techniques are increasingly replaced by incision.  Figure 
10.6 shows that this is a gradual rather than a sudden replacement; this suggests moves 
towards the standardisation of decoration technique on this bowl type over time.  That the 
trajectory for shell impression on this type mirrors the overall trajectory for Type 2 pottery 
within the assemblage (compare Figure 10.5) is coincidental, for as Figure 10.7 indicates 
there is little similarity in the overall trajectory for decoration techniques on Type 2 bowls: 
shell impression, the dominant decorative technique for the type overall, falls from a 
commanding 95% in PAU 6 to 41% in PAU 3, before rising again to 50% in PAU 2.  Incision 
on Type 2 bowls, not present in PAU 6, steadily increases from PAU 5 to 35% in PAU 3 
before declining again in PAU 2; meanwhile other decoration techniques show continuing 
small increases up to 29% in PAU 2.   

The results for Type 2 in PAU 1 are entirely aberrant (but see next paragraph).  These can be 
attributed to an especially small sample size, but equally they might be reflecting disturbances 
in ceramic production and by extension other aspects of site occupation preceding site 
abandonment.   

In this regard it is of interest to compare the behaviour of incision and shell impression in 
PAUs 1 and 2 for Type 2 bowls (Figure 10.7) and Type 2 globular pots (Figure 10.3) where 
the patterns are very similar.  In PAU 2 shell impression on Type 2 bowls makes increases 
against incision, precisely as it does on Type 2 globular pots; then again following the same 
pattern as Type 2 pots, shell impression plummets in PAU 1 at the expense of incision and 
undecorated items (PAU 1 ‘other’ on Figure 10.7 is all undecorated). 

0

10

20

30

40

50

60

70

80

90

100

PAU 1 PAU 2 PAU 3 PAU 4 PAU 5 PAU 6

Type 1

Type 2

Type 3

382



As noted, the bowl samples for this observation are tiny (25 sherds in total) so that this result 
cannot be considered robust, but if real it suggests that despite their numerical dominance 
Type 1 bowls were not the only bowls being traded at the end of the Motupore sequence and 
that small numbers of Type 2 bowls were also being traded, but were subjected to the same 
production stresses as Type 2 globular pots. 

Figure 10.6.  The distribution of incision, shell impression and other decorative techniques on 
Motupore Type 1 bowls, according to PAUs.  The sample number for PAU 6 is only 13 items; for the 
remainder, sample numbers range between 58 (PAU 5) and 142 (PAU 3). 

Figure 10.7.  The distribution of incision, shell impression and other decorative techniques on 
Motupore Type 2 bowls, according to PAUs.  The total sample = 196 items ranging between 11 
(PAU 1) and 84 (PAU 5). 

0

10

20

30

40

50

60

70

80

90

PAU 1 PAU 2 PAU 3 PAU 4 PAU 5 PAU 6

Incised

Shell Impressed

Other

0

10

20

30

40

50

60

70

80

90

100

PAU 1 PAU 2 PAU 3 PAU 4 PAU 5 PAU 6

Incised

Shell Impressed

Other

383



Simplification, standardisation and specialisation in the Motupore pottery industry 

The aims of the ceramic analysis outlined in Chapter 5 included creating a pottery typology 
that would be a basis for discussing the socio-economic underpinnings of life on Motupore, 
and to undertake technological and sourcing studies that would allow the more specific 
question of the trading of Motupore pottery to be approached.  Given the chronological and 
geographic positioning of Motupore, this inevitably meant considering the role (if any) of the 
island in the development of the ethnographic hiri. 
The mid-range or bridging theory for this exercise concerns the value of production time.  
Value is maximised by shortening production time, in this case by standardising the trade 
pottery to include fewer types, reducing decoration or simplifying it, reducing raw material 
procurement time, improving production techniques, or minimising loss during production. 

Specialising technology 
Raw material procurement 

The extensive geochemical sourcing program indicated in each separate analysis that clay 
from the Taurama source T2 was most frequently used in the Motupore assemblage and in 
stylistically similar collections that were external to Bootless Bay, whether locally or at a 
distance.  The much nearer Guma’s garden source was also extensively used but seems clearly 
to have been a second choice on a frequency basis.  Other Bootless Bay clay sources, 
including another at Taurama, were used, but the data are more ambiguous as to the extent 
that these provided raw materials for pottery manufacture on Motupore as opposed to arriving 
on the island as finished pots.  In contrast to these, the number of T2 sherds on Motupore 
argues that Motupore potters procured clay from T2 and transported it to Motupore. 

This result is surprising in view of the fact that of 19 clay and sand temper mixes from 
Bootless Bay tested by Rye (see Chapter 9) for suitability for pot making, the Taurama source 
T2 scored lowest, producing no usable mixtures in 45 combinations (Table 9.2).  The T2 clay 
source identified by Rye contained excessive grit, was largely unworkable without excessive 
additions of sand temper (more than 40%), suffered damage during firing, and also suffered 
damage during the post-firing stage by the hydration of CaO, caused by the shell component 
of the sand temper.  This last problem was exacerbated by the higher amounts of temper 
required to make the clay workable. 

Various explanations, some untestable, were considered to explain this anomaly.  It is 
possible that the T2 source tested by Rye had a similar chemical composition to an unknown 
but nearby clay source with better workability and firing properties.  Whether such a clay 
source was nearer Motupore cannot be judged (even if it existed).  This same sort of 
variability was recognised between five different samples taken from the small area of 
Guma’s garden, and more recent XRF studies indicate that the T2 source identified in
Motupore sherds is very variable – that some T2 items are quite scattered in the cluster plots, 
reflecting chemical variability.  An alternate explanation is that the T2 clay contained some 
other desirable property for Motupore potters that was not recognised by Rye, whether this 
might be a property of the clay itself, or some unrelated aspect such as accessibility to sources 
where land ownership frictions existed. 

What is clear from the suitability studies is that the Motupore potters were either unaware of 
what combinations of which local clays and which tempers guaranteed the greatest success, or 
that by using the Taurama and Guma’s garden clays mixed with Motupore sand for temper 
they could produce a suitable product where lower procurement and production costs 
compensated for a potential loss of raw material quality.  The first seems unlikely, partly 
because as the next section will show, Motupore potters had a good understanding of their 
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craft, and partly because the best combination identified by Rye, Guma’s garden clay with a 
local mainland sand called R1, was identified as a fabric amongst the Motupore assemblage in 
the mineralogical studies described in Chapter 9.  However, other evidence discussed there 
suggested that the small number of such sherds recognised in that study might reflect a 
separate production centre near the R1 sand source. 

The point made by Rye and Allen in Chapter 9 is that even the worst combinations of 
Bootless Bay raw materials could have been used to make pottery provided the potters were 
skilful and careful. 

Despite this, the conclusion here is that no great effort was used to maximise success by the 
careful selection of available raw materials.  It seems at least possible that this might reflect 
variable accessibility, but equally it might imply that the sources accessed were sufficient to 
requirements and were possibly collected in the course of other daily activities such as 
gardening, shell-fishing or visiting close kin. 

Production techniques 

The evidence is clear that people arrived on Motupore with developed potting skills.  While 
they would have had to locate and assess clay sources and experiment with the addition of 
temper, there is no evidence to suggest that these adjustments were not quickly achieved, 
reflecting prior experience.  The use of shelly beach sand promoted thermal shock resistance 
in cooking pots, but in turn exposed pots to post-firing hydration damage.  This was, in turn, 
compensated for by using salt water rather than fresh water to wet the clay, a process that 
inhibited hydration damage.   

Using Guma’s garden clay and Motupore beach sand, salt water permitted wide combinations 
of temper (between 15% and 35%) and firing temperatures (between 650oC and 1050oC) to 
make successful pots that would have failed had fresh water been used.  Comparisons with 
contemporary Papuan potting villages at Boera and Mailu (Rye 1976) indicate that the 
acceptable margin for error was wider with the Guma’s garden clay mix than with the 
materials from those villages.  This can be read to suggest that Motupore potters selected 
processes that maximised production success. 

There is nothing in the data to suggest that these skills were not already known at first 
settlement.  If, as is suggested by the sourcing studies and the comparative typological and 
motif studies, the homeland from which Motupore was settled was in the Boera area, these 
skills and techniques should be able to be demonstrated in earlier and contemporary ceramics 
from that area.  Direct archaeological evidence (pot spalls) and indirect evidence (trademarks) 
occurring in the earliest layers of Motupore attest to both pot-making on, and pot trading from 
the island in the earliest stratigraphic layers. 

X-ray studies indicate that globular pots were made using paddle-and-anvil techniques with
the paddle opposed sometimes to the potter’s other hand, but more normally a smooth pebble.
Bowls, on the other hand, were manufactured by drawing the clay up by hand and pinching
the walls while rotating the vessel before either smoothing or leaving the external wall rough-
textured.  About half way through the Motupore sequence this process was modified by the
addition of coils onto the lip, and in some instances perhaps by forming the entire bowl by
coiling.

It is unclear whether this would have improved or streamlined the production of bowls in any 
way.  Coils on a hand-drawn pot might have assisted the production of modified (thickened) 
rims that became dominant about the same time, by providing the necessary additional clay,
but the production of this form might well have slowed the process rather than make it more 
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efficient.  It is pertinent to note that no photographs of ethnographic pottery, most frequently 
from Hanuabada, show bowl forms with thickened rims. 

One particular production technique is of interest here.  There can be no doubt that Motupore 
potters controlled the production of buff surface pottery, created to provide the background 
for painted decoration on both globular pots and bowls, although far more commonly on 
globular pots.  Overall in the assemblage, buff surface occurs with painting on 152 items, but 
without painting on only 21 items; even here it is thought likely that these are sherds where 
fragmentation has isolated non-painted parts of otherwise painted pots.  While it remains 
uncertain exactly how this surface was produced, it appears that paint was applied before 
firing and that painted pots were made and/or fired with the result anticipated.  The process 
may not have always been successful; painting on non-buff surfaces occurs on 58 items where 
the process either failed or was not used. 

Thus the buff surface pottery speaks to the skills of the Motupore potters to produce such a 
particular ware.  However, for the present investigation (see also below) this technique and 
painting were gradually eliminated from the potters’ repertoire.  Whereas there are 38 painted 
globular pot sherds in PAU 6 (59% of the sample), 28 of them on the buff surface, by PAU 1 
there are only seven painted sherds (4% of the sample), six of them on a buff surface.  Only 
two buff surface sherds without painting were recorded in this most recent analytical unit. 

Loss during production 

Motupore archaeology provides us with no direct quantitative evidence of firing losses 
through time.  There is no way to judge how many of the huge absolute numbers of potsherds 
on Motupore were lost during production, even while suspecting that many must be the result 
of firing losses; nor is there any way to judge whether such losses decreased or increased 
through time.  Pot spalls and spalled pot surfaces indicate that there was firing damage.  
Average sherd size, large in the Motupore midden compared to other sites where secondary 
breakage seems to have occurred, is probably reflecting firing losses in large part, but no 
obvious way to identify these was recognised.  Ethnographic evidence suggests that firing 
losses were high when production was increased prior to the departure of the hiri fleet 
(Groves 1960). 

Summary 

While the technological studies were valuable in various aspects of the ceramic study, they 
shed little direct evidence on the questions of simplification and standardisation.  Motupore 
potters, almost certainly women, were sufficiently skilled to adapt to any changes demanded 
by new raw materials, but for the most part did not vary core pottery production techniques 
through the lifetime of the Motupore settlement.  Perhaps the exception here was the adoption 
of coiling practices for some bowls around the middle of the sequence, but it is difficult to see 
this as either simplification or standardisation.  Motupore potters either did not identify, or 
chose for unknown reasons not to develop clay/temper mixes that, according to our studies, 
would have increased the efficiency of pottery production on the island. 

Specialising the product 
Beyond technology, the finished pots on Motupore reflect the cultural and economic pressures 
bearing on the settlement.  These were pressures that resulted in more readily identifiable 
outcomes in the archaeological record, in terms of the types of pots and the decorations 
applied to them.  Our technical analyses were concerned with the core issues of making pots – 
raw material procurement, forming processes and firing.  Typology takes us to the less central 
issues of making pots on Motupore – shapes and sizes and decorations that were culturally 
determined, but also subject to supply and demand pressures on the non-domestic market. 
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If the livelihood of people living on Motupore depended on pottery manufacture and trade as 
the island population grew, we would expect manufacture and trade to grow.  As argued 
above, a likely outcome should be the standardisation and simplification of pottery types and 
decoration. 

Standardisation 

Figures 10.4 and 10.5 demonstrate the emergence and subsequent growth of one dominant 
form of globular pot from PAU 5 onwards and one dominant form of bowl from PAU 4 
onwards.  The Type 2 globular pot is the clear archaeological equivalent of the ethnographic 
uro, or cooking pot, recognised as the basic trade ware of the Western Motu.  Since the 
Fairfax Harbour villages trace their ancestry to Motupore, it seems clear that the traditional 
dominance of the uro form began on Motupore or in Bootless Bay at least.  However, on 
Motupore the other two identified globular pot types also maintain a significant presence 
throughout the sequence.  Since metrical analyses have not been systematically undertaken on 
probable Bootless Bay pots found on external sites, it is unknown whether these forms were 
also traded.  Thompson’s observation, noted above, suggests that water pots (seen here to 
correspond with Type 1a) were not commonly traded (see also Figure 10.14, below), so that if 
Type 2 globular pots were leaving Motupore in disproportionate numbers to the other globular 
pot types, then the pattern seen in Figure 10.4 underestimates the degree of standardisation 
among the globular pot forms.  Globular pot decoration, extensive in the early painted forms, 
becomes standardised and minimal, on most globular pots being reduced to just lip incision. 

Similarly Type 1 bowls dominate the Motupore bowl assemblage from Pau 4 (Figure 10.5).  
Here the most common form in the upper part of the site has a modified (thickened) rim, with 
decoration restricted to the lip and the upper external zone, and by PAU 1 it is almost always 
incised with the sloping incised motif. 

Thus standardisation of these two types appears clear-cut.  However, closer examination of 
each of these types shows great variability.  As discussed in Chapter 7 and above, for globular 
pots, most metrical attributes for the three types show wide distributions across each 
attribute’s variables.  While these distributions most frequently describe a normal curve, when 
cross-matched with the variables of other attributes they do not form clear groups with 
distinct boundaries.  While ideal versions of globular pot types, for example, might be defined 
on a few variables from attributes such as lip diameter, rim width and rim angle, it would 
seem probable that a majority of items currently within any such specific type would likely be 
quite variable on other attributes. 

Equally, while the attribute ‘modified rim’ is a powerful attribute for separating the bowl 
assemblage in a meaningful way, there are a myriad of rim profiles associated with this 
attribute as well as a similar range of variables among the metrical attributes that behave 
much like the globular pots. 

In short there remains a great deal of variability within definable types that only reflect 
general trajectories towards standardisation rather than highly standardised forms.  This 
unsurprising among hand-made pots made within the limits of household production. 

Simplification 

Globular pot forms remain mostly static through the Motupore sequence moving neither 
towards simplification nor diversification.  Simplification is only apparent in the growth of 
one type over the other two, as just reviewed.  Where globular pot types clearly simplify is in 
their decoration.  The widespread manufacture of a particular buff surface fabric as a 
background to the painted decoration that covered most, and frequently all, decorative zones 
on a majority of globular pots in PAU 6 is, by Motupore standards, elaborate decoration that 
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characterises the earliest phase of occupation.  As noted, by the latest phase of occupation this 
decoration had all but disappeared.  Beyond painting, globular pot decoration consisted 
overwhelmingly of transverse incisions or shell impressions on the lip; while the latter were 
gradually overtaken by the former (Figure 10.8).  The overall array of globular pot decoration 
is, unsurprisingly, similar to overall decoration on Type 2 globular pots (compare Figures 
10.3 and 10.8) since the two graphs are measuring much the same thing.  However PAU 1 
shows a distinct downturn in overall lip decoration compared to preceding PAUs. 

Figure 10.8.  Percentage distribution of lip decoration on Motupore globular pots by PAU.  Sample 
size = 976 items ranging between 96 (PAU 6) and 254 (PAU 5). 

Very occasionally, globular pots were decorated on the internal rim, external rim and on the 
upper body zone with incision or impression (e.g. Figure 8.13).  Given the fragmentary nature 
of the assemblage it was sometimes difficult to distinguish between decoration and trade 
marks on the internal rim, but considering just the external upper zone where there is no 
ambiguity, since no trade marks were recorded on this zone, only 31 items are decorated with 
incision or impression.  They occur in all PAUs.  Eleven of them occur in PAU 5, but only 
one incised example occurs in PAU 1.  Overall, 23 items are shell impressed and eight are 
incised.  Although this is not a large sample, it shows the usual trends towards replacement of 
shell impression with incision and loss of this decoration over time. 

Lastly, one might predict that the logical extension of simplifying decoration would be the 
eventual complete loss of decoration on globular pots.  Rather than increasing through time, 
the trajectory of non-decorated items from PAU 4 to PAU 2 is actually a decline from 47% to 
40%, only following this prediction by jumping to 60% in PAU 1.  It was suggested above 
that if the system became stressed around the period PAU 3 to PAU 2 an initial and 
unsuccessful strategy might have been to attempt to elaborate decoration, one whose failure is 
apparent both in the ceramic data from PAU 1 and the abandonment of the site soon after. 

While overall bowl forms may become more standard through time, there is little indication 
that they simplify either in their manufacture or their forms, especially with the introduction 
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and proliferation of thickened rims and diverse rim profiles and the use of lugs or bases, both 
of which appear to become more frequent through time on the limited available numbers. 

In contrast to these elaborations, the analysis identified the relatively simple Type 3 bowls, 
identified by their unmodified and carinated rim forms.  Although small in number (72 items 
= 9.1% of the assemblage) this type is an early form, with 59% of the examples clustered in 
PAUs 5 and 6.  While relatively simple in form, this group is highly decorated, almost always 
with shell impression.  Isolating the 41 shell impressed Type 3 bowl sherds in PAUs 5 and 6, 
we can note other strong decorative associations – 76% are decorated on the lip, 98% are 
decorated on the upper external zone, 49% are decorated on the lower external zone and 37% 
are also decorated with combing.  All are decorated with versions of the herringbone motif. 

By comparison, the 29 Type 3 bowl sherds in PAUs 1 to 4 have only 62% decorated by shell 
impression, 48% decorated on the lip, 69% decorated on the upper external zone, 10% 
decorated on the lower external zone and 17% also decorated with combing.   

The same variables were considered for PAUs 5 and 6 for bowls other than Type 3.  These 
numbered 181 items.  These also have a high proportion decorated by shell impression at 
64%, with 48% decorated on the lip and 83% decorated on the upper external zone; they have 
19% decorated on the lower external zone and 7% also decorated with combing.  Thus while 
they are not as exclusive in respect of these attributes as Type 3 bowls in these early units, all 
bowls share similarities across types beyond just shell impression. 

If bowls other that Type 3 are examined within PAUs 1 to 4, there are 537 items.  These have 
a low proportion decorated by shell impression at 25%, while incision, previously negligible, 
is present on 61% of the items.  As usual, decoration on the lip (36%) and on the upper 
external zone (73%) remains significant.  Decoration on the lower external zone drops to 8% 
and combing almost completely disappears at <1%. 

As with globular pots, painting on bowls is frequently associated with buff surface pottery, 
with 85% of all buff surface bowl sherds painted, although again more than one third of the 
painted sherds occur on non-buff surfaces.  Overall, painting is a minor decoration on bowls 
compared to pots, there being only 81 painted items.  These are most numerous in PAU 5 
(36%) then decrease in every PAU to 4% in PAU 1. 

Reviewed in this fashion, the data suggest a simplification in bowl decoration after PAU 5, 
but the degree to which bowl decoration continues to simplify in the upper four PAUs is not 
straightforward.  As just noted, painting frequency continues to decline, as does shell 
impression.  But overall, incision increases, as do minor decoration techniques.  For example, 
78% of finger impressed arcading occurs in the upper four PAUs.  The undecorated 
component of bowls progressively increases from 1% in PAU 6 to 29% in PAU 3, but then 
drops to 7% in PAU 2 before returning to 19% in PAU 1. 

Summary 

While there are general trends towards both standardisation and simplification through time, 
both globular pots and bowls continue to show a good deal of variability in both forms and 
decoration until site abandonment.  The Type 2 globular pot becomes both more standardised 
in form and also simplified, with decoration reduced to lip notching, and by PAU 1 becoming 
mostly undecorated.  The other two globular pot forms show slightly different trajectories, but 
both also become increasingly undecorated.  Bowls, in the three types delineated here, differ 
from each other.  Type 1, being not carinated and with modified rim, predominantly incised 
on the lip and upper external zone, becomes the standard form despite having continuing great 
variability in profiles.  By PAU 1 it is almost universally decorated with variations of the 
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sloping incised motif.  Types 2 and 3 mostly occur earlier in the sequence and are more 
variable. 

Both these latter types are mostly decorated with shell impression, and the change from this 
decoration technique to incision is one of the most striking features of the assemblage.  
However, it is difficult to argue that this is in any way a simplification of decoration rather 
than a style change, since mostly it appears to be the substitution of one simple shell tool (see 
Chapter 11) for another, probably organic, tool that did not survive in the archaeological 
record.  The trend towards non-decorated globular pots is much less apparent on the bowls.  
Plain bowls are always a minor component of the bowl assemblage, constituting c. 10% of the 
overall sample and the same proportion in PAU 1. 

If Motupore pottery production was regulated by trade, and if the increasing pressure of 
specialised trade can be measured in trends towards standardisation and simplification, the 
ceramic archaeology of the latter half of the Motupore sequence is at best ambiguous in this 
matter, suggesting that there was no steadily increasing pressure on this economic system 
apart from during the final stage of island occupation represented by PAU 1. 

However, what the data do tell us repeatedly is that there was a significant shift earlier in the 
sequence that can be interpreted in standardisation/simplification terms.  The seven 
synthesising figures (Figures 10.1 to 10.7) and many individual analyses in previous chapters, 
particularly Chapter 7, identify the very different character of the ceramics in PAU 6 and the 
bridging nature of the ceramics in PAU 5.  From PAU 4 onwards the pottery assemblage takes 
on a distinct character that may ultimately not be unique to Motupore or Bootless Bay, but 
appears to be on the body of evidence currently known. 

Pottery Analytical Units and ime
As discussed in Chapter 5 the rationale for setting up the six PAUs was to divide the 
assemblage into units that had stratigraphic separation and similar sample numbers, rather 
than units of equal time length, partly because of imprecise chronological control, partly to 
minimise any effect of post-depositional disturbance and partly to set up analytical units that 
might be more sensitive to testing the question of increasing specialisation through time, 
especially in the younger deposits, working on the supposition that trends like simplification 
would accelerate as trading pressures grew.  It was noted that in terms of time, PAU 6, PAU 5 
and PAUs 1-4 combined were approximately equal in length and that sherd deposition 
accelerated through time, even allowing for the problems of comparing habitation areas with 
midden dumping areas. 

With the data set assembled in this manner, these three groups were each more or less 150 
years long.  Several considerations stem from this.  Because PAUs 1 to 4 were each shorter in 
time they showed less variation through the sequence, but where changes occurred within 
them, these changes were necessarily more abrupt.  Thus the changes that can be seen in these 
PAUs – the ascendancy of the globular cooking pot and the modified rim bowls, the 
replacement of shell impression with incision, and the loss of decoration, particularly on 
suspected ‘domestic’ pots – occurred much faster than change to the forms more common in 
PAUs 5 and 6. 

Here I review a few aspects of the ceramic data re-organised into three comparative units, 
PAU 6, PAU 5 and PAUs 1-4 combined, that reflect roughly equal time periods.  This 
comparison was primarily undertaken to allow separate assessment of the six-phase PAU 
approach. 
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Figure 10.9.  The total of analysed sherds by PAU, assembled as approximately equal time periods.  See 
text for details.  Number equals raw counts x 1000; weight equals grams x 10,000; density equals number 
per cubic metre x 1000.  Data derived from Tables 5.6, 5.7. 

Figure 10.10.  Percentages of various decoration techniques on Type 1b and Type 2 globular pots (large 
and small cooking pots) according to PAUs.  There are 432 undecorated items, 121 incised, 232 shell 
impressed and 174 painted items.  Sample numbers are PAU 1-4 = 583, PAU 5 = 226, PAU 6 = 150. 
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Figure 10.9 gives three representations of all excavated sherds in the sample according to 
these three PAU groups.  They are shown as raw counts, weights, and as densities (numbers 
per cubic metre).  It can be seen that on any of these counts there are around three times as 
many sherds in the PAU 1-4 unit as in the PAU 5 unit and around six times the number in the 
PAU 6 unit.  Again, this comparison is skewed to some extent because it contrasts midden 
layers to habitation layers in the comparison between PAUs 1-4 and PAU 6 and to a mixture 
of midden and habitation layers in PAU 5.  However, examination of the data from excavated 
sand spit squares beyond the midden shows the same tendencies as these.  Table 3.1 (and 
surrounding discussion in Chapter 3) shows this.  In those squares, the equivalent to PAUs 1-
4 occurs in the upper and middle units that contain many more sherds than the lower units.  
Unfortunately, those squares lack direct dates and their deposits vary in terms of their cultural 
contents, this being a product of how various localities within the site were used over time.   

However, while these data are not clear-cut, the fact that people on Motupore began dumping 
huge numbers of sherds and other rubbish against the hill on a front c. 180 m long during this 
period, offers general support for this interpretation. 

Figure 10.10 shows the percentage distribution of decoration techniques in the three roughly 
equivalent time periods on large and small globular vessels combined in a single group 
(Types 1b and 2 – the large and small cooking pots, the uro and the keikei).  Shown in this 
way, the data suggest, as previously observed, that globular pot decoration changed 
substantially from PAU 6 to PAU 5, but remained much the same for the remaining history of 
the settlement apart from an increase in incised decoration in the upper unit.  At this coarser 
resolution, the late dramatic changes noted above (compare Figure 10.10 with Figure 10.3 for 
example) are disguised, indicating again that further changes in decoration on globular pots 
occurred at the very end of occupation as well as in PAU 5. 

Figure 10.11.  Percentage distribution of two Motupore bowl types according to PAUs.  There are 310 
modified and incised bowls and 171 unmodified and shell impressed bowls.  Sample numbers are       
PAU 1-4 = 349, PAU 5 = 85, PAU 6 = 47. 
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Figure 10.11 shows the distributions of two bowl forms simplified even further than in the 
bowl types presented in Table 10.2.  While the modified and incised group conforms closely 
to Bowl Variety B1.1, the unmodified and shell impressed group largely combines Bowl 
Varieties B2.2 and B3.1. 

Expressed this way, the data clearly show the dramatic shift towards producing bowls with 
modified rims and incised decoration in the last century or so of the site’s history, at the 
expense of bowls with unmodified rims and shell impressed decoration.  These two simplified 
groups account for more than 60% of the total bowl sample.  The remainder comprise 
undecorated bowls and those carrying decoration other than incision and shell impression, but 
also a significant number of cross-overs – shell impression on modified rim bowls and vice 
versa. 

The data as expressed in Figure 10.11 reiterates the conclusions reached in the previous 
section of this chapter.  While it is not apparent that moving from shell impressed decoration 
to incision offered any simplification of Motupore bowl production, it undoubtedly reflects 
moves towards a standardised product.   

Figure 10.12.  Percentage distribution of Motupore PAU 1 bowls considered in similar terms to Figure 
10.11, but with some additional detail.  See text for discussion.  Sample = 150 items. Five items in 
columns 1 and 2 on the left carry both incision and shell impression and have been counted twice. 

By considering only PAU 1 (Figure 10.12) in similar terms this trend can be examined in 
greater resolution.  While the modified and incised group and the unmodified and shell 
impressed group combined comprise 76% of the bowl sample in this PAU, there is more shell 
impression on bowls with modified rims than unmodified, and slightly more incision than 
shell impression on the 12 bowls with unmodified rims remaining in this PAU.  Thus, the 
identified trends towards standardisation are most accentuated in the last few decades of the 
settlement, but some variability remains. 

Ideally, these trends should be compared with late prehistoric and proto-historic pottery 
assemblages from Fairfax Harbour, but currently such quantitative data do not exist.  
Ethnographic photographs of bowls (e.g. Figures 5.7 and 5.8) are few.  The nau being made 
by the Hanuabada woman in Figure 5.7 appear to be neither thickened nor decorated, 
although the rim changes direction slightly, towards the vertical.  A similar profile can be seen 
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on the bowls in the bottom right-hand corner of Figure 5.8, enlarged here as Figure 10.13.  
While the quality of this photograph is poor, some bowls at least are decorated on the upper 
external zone and some also have transversely incised rims.  However none have the 
thickened profiles seen on the Motupore bowls.  Lastly, none of the three bowls from 
Hanuabada photographed by the Cooke-Daniels Ethnographic Expedition to British New 
Guinea in 1903-1904 have thickened profiles although one has clear rim decoration (Skelly 
2014:Figure 10) that would not be out of place in the Motupore assemblage.  The implication 
of these few photographs is that ethnographic bowl forms were simpler than the late phase 
Motupore bowls. 

Figure 10.13.  Enlarged representation of bowls seen in Figure 5.8.  The rims do not appear to be 
particularly thickened and decoration is visible on the external upper zones of several bowls.  At 
least some bowls have transversely incised rims.  Original photograph W. G. Lawes.  British Museum 
Registration Number Oc. B25.29.

A final ceramic narrative 
Archaeology has its own procedures and conclusions separate from history or anthropology 
(Clarke 1986:13).  Data won from the archaeological record require interpretation to make 
them useful.  Intrigued by an ethnography that depicted the Western Motu as specialised 
traders, I saw in the data, as we excavated Motupore, evidence that fit a model of people 
arriving on the island as specialised traders and advanced this idea in a series of publications 
(Allen 1977a, 1977b, 1977c) that drew criticism (e.g. Bulmer 1979, 1982; Oram 1977, 1982).  
Despite the subsequent pottery sourcing evidence that identified Bootless Bay pottery on 
distant sites and generally supports my position, diehard critics might still argue that the 
archaeological evidence is not sufficiently robust to support this socio-economic 
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interpretation.  Obviously I do not agree; this short preamble is only to identify what follows 
as my interpretation. 

Around 1200 AD Motupore was settled from somewhere in the Boera area.  Unfortunately the 
Boera sequence is yet to be fully determined; the site of Ava Garau appears to have 
terminated about the time Motupore started and no Boera sequence contemporary with 
Motupore has yet been excavated, although evidence reported by Bulmer (1978) and ceramic 
data from Motupore itself point to continued settlement there.  It is intriguing to speculate on 
what triggered this population redistribution and I have suggested that drought caused by an 
abnormally high number of ENSO events may have been one factor (Allen 2010). 

The Boera connection is attested to by stylistic similarities with Boera pottery in the early 
Motupore sequence and by the sourcing of pots made with Boera clay throughout that 
sequence.  It is most parsimonious to assume that the Boera sherds arrived on Motupore as 
vessels and not raw material, and that these data reflect a continuing link with the homeland 
area.  It can be predicted that any contemporary Boera sequence will contain sherds of 
Bootless Bay origin, the overall data hinting at formal social interactions such as marriage 
exchanges and feasts involving food exchanged between the two areas that was carried in 
pots.  As Chapter 9 indicates, Bootless Bay sherds have been identified in Boera surface 
collections. 

The first Motupore colonists included skilled potters, who rapidly identified usable raw 
materials in Bootless Bay and modified their production techniques, where necessary, to suit 
local conditions and to maximise success.  They made pots in the Boera styles, in particular 
distinctively painted globular pots produced on buff-coloured fabrics and simple rimmed, 
sometimes carinated bowls, extensively decorated with a distinctive geometric motif executed 
by shell impression and combing.  If the trademark evidence on globular pots is an accepted 
proxy for trade (and I can find no other acceptable explanation) pots were being traded off-
site soon after the island was occupied, possibly but not necessarily over long distances.  
Trade marks imply that formality and organisation existed in such trade that required 
exchange by potters’ agents. 

While no clay source existed on Motupore, good usable clay was located and used from the 
adjacent mainland.  Thus it was surprising to discover that throughout the lifetime of the 
Motupore settlement Taurama clay was the most frequently used clay for making pots.  As 
discussed extensively in Chapter 1, there were two separate settlements at Taurama, one 
during EPP times and the other contemporaneous with Motupore.  Comparisons between 
Motupore and Taurama pottery in Chapter 8, as far as these were possible, suggested that the 
later village deposits at Taurama contained both early and late Motupore styles.  It is likely 
that the two settlements were two parts of the same initial Boera colonisation and remained 
closely related throughout their histories.  It is not impossible that the re-settlement of 
Taurama was by an offshoot group of the earliest Motupore settlers specifically because of the 
proximity to this clay source.  Equally Taurama might have been the primary settlement.  
Whatever the case, the histories of both places were closely entwined. 

While the Motupore radiometric chronology leaves much to be desired, this colonising phase 
witnessed only minor ceramic change for perhaps 100 to 150 years, the period encapsulated 
by PAU 6.  Data on site formation processes presented in Chapters 2 to 4 indicate that dry 
land surfaces on the island were limited at this time.  While this also limited the 
archaeological accumulation on dry land, there is little to suggest in the recorded evidence 
that Motupore was unusually large or different from other proto-Motu villages of the time. 
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By the middle of the 14th century AD the characteristic early styles of both globular pots and 
bowls had declined and/or disappeared.  PAU 5 represents another long (again perhaps 150 
years) period of transformation and stabilisation where forms, motifs and decorative 
techniques varied considerably.  Shell impression was still the dominant decoration technique, 
but slashing, finger impressions, large and small punctations, and painting also occurred.  
Painting on globular pots was still present but greatly diminished, but shell impressed 
decoration occurred on rims and the upper external zones of a few pots, as well as along the 
lip.  Most noticeable, and contrasting with PAU 6, was the large increase of undecorated 
vessels in PAU 5.  The shift was bigger for globular pots, from 9% to 56% but was equally 
dramatic with bowls, from 2% to 27%. 

In general terms the trends from PAU 6 through PAU 5 to PAU 4 show the strongest moves 
towards standardisation and simplification in a process leading to the emergence of the 
‘Bootless Bay styles’, the increasingly undecorated globular pots (and especially the cooking 
pot) and bowl forms with modified, thickened rims and incised decoration.  The data are 
consistent with a developed pottery trade out of Bootless Bay villages during PAU 5 that by c. 
1500 AD at least was regularly reaching the Kikori Delta in the Gulf of Papua.  It seems very 
likely that on occasion post-EPP pottery from the Central Province reached the Gulf earlier 
than this (see discussion in Chapter 8 on the rock-shelter site of Ouloubomoto, well inland on 
the Kikori River).  One hypothesis would see Motupore settled around the same time as 
pottery with Boera decoration was deposited in Ouloubomoto.  If substantiated, this idea adds 
further weight to Motupore being settled by experienced long-distance traders. 

From the sixteenth century AD until its abandonment around 1700 AD, Motupore as a major 
part of the Bootless Bay community experienced its apogee.  This idea will be more fully 
developed after the review of the remaining archaeological evidence.  Restricting the present 
discussion to pottery, this period saw vast amounts of pottery produced and traded off the 
island and the progressive standardisation of the product.  

Two pot forms came to dominate, the large everted rim globular cooking pots, most 
frequently undecorated or with simple shell impressed or incised lip decoration, and bowls 
with thickened rims, decorated with incised parallel lines and notching on the lips and upper 
external zones.  At the same time variability around these standard products remains evident 
in the record. 

It is possible that this variability was driven by at least two related factors.  The first of these 
reflects increasing differentiation between pots made for trade and those made for domestic 
use, while the second reflects the variable nature of household production.  While the 
evidence for the first idea is not robust, it has some support in the data.   

For the second, it can be assumed that household production will have more inherent 
variability than more organised production centres like potters’ workshops, both because of 
fewer structural restraints and because of the variable skills of household potters. 

In a series of articles (Allen 1977a, 1977b, 1977c, 1984) I previously argued that the 
equilibrium of prehistoric Papuan trading societies like that on Motupore was forever fragile.  
I will return to this idea in the concluding chapter; here it is sufficient to note that when the 
settlement on Motupore was abandoned around 1700 AD, disequilibrium can be noted in the 
final decades of the ceramic sequence.  Globular pots, and especially the Type 2 trade ware 
cooking pots had been on a steady trajectory of increasing decoration, including both incision 
and shell impression through PAUs 4 to 2, even though this was mostly limited to lip 
decoration.  In PAU 1 undecorated pots increased, shell impression plummeted, but incision 
also increased.  That the Motupore bowl data does not show this disequilibrium to the same 
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extent indicates that by the end of the Motupore sequence the globular cooking pot had 
already assumed dominance as the trade ware noted by Western Motu ethnographers and 
encapsulated in Figure 5.8 and in Figure 10.14. 

Figure 10.14. Trade pots assembled in Hanuabada village, somewhere between 1881 and 1891.  Note 
the discrepancy between the numbers of cooking pots and bowls.  There are 70+ uro, c. 20 nau and a 
single hodu (far left, above the left shoulder of the sitting woman, foreground left).  Photograph W. 
G. Lawes.  British Museum Registration Number Oc. B25.11.
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CHAPTER 11   STONE, SHELL AND BONE ARTEFACTS ON MOTUPORE 
Interpretations of lithic analysis are more productive when the unique contexts and situations 
for which lithic artifacts were made, used, modified, and ultimately discarded are considered 
Andrefsky (2009:65). 

Stone, shell and bone artefacts are often afforded less prominence in archaeological enquiries 
where pottery is available, simply because pottery is considered to be a more informative class 
of archaeological data for the questions that archaeologists most frequently pose.  
Manufactured artefacts of bone or shell (as opposed to food refuse) are rarely sufficiently 
numerous or systematically encountered to lend themselves to quantitative analysis that is 
problem-oriented rather than descriptive.  Flaked stone tools, while more frequent, are also 
rarely as culturally distinctive as pottery, although through sourcing studies they inform about 
procurement areas and sometimes trade, as well technological skills. 

The initial and subsequent questions asked of Motupore during the early seasons of 
excavation (see Chapters 1 and 3) were always unlikely to be highly informed by the data 
classes reviewed in this chapter, and with one important exception this proved to be the case.  
The exception was the recognition and demonstration that the occupants of Motupore 
developed and maintained a second specialised industry in conjunction with pottery 
production, that of shell bead manufacture. 

Stone artefacts 
When excavations commenced on Motupore in 1970 there was some information on 
Highlands stone industries (e.g. Bulmer 1964; White, 1967, 1969) but nothing at all for the 
Papuan coast except for my own limited work at Nebira 4 (Allen 1972).  As just noted, the 
research questions for Motupore did not initially involve flaked stone artefacts, except 
peripherally.  In particular the variable use of different sieve mesh sizes (see Chapter 3) 
impacted on the sorts of quantitative studies undertaken at that time on flaked lithic 
assemblages (although, paradoxically, the use of smaller sieve mesh sizes was most 
frequently employed on Motupore to collect stone drill points and shell beads, when 
encountered in numbers – see below).  While stone tools have subsequently been described 
when encountered by most researchers in Papua, stone tool analysis has remained minimal.  It 
is now apparent that advances in lithic studies elsewhere in New Guinea (e.g. Pavlides 1999; 
Ford 2012) offer new approaches that could apply to Papuan coast stone assemblages, as do 
chert sourcing studies (Allen et al. 2010; Sutton 2011).  Given my research priorities, the 
flaked stone assemblage was afforded only general analysis and would now deserve more 
detailed treatment. 

Typological categories for the Motupore stone tool assemblage 
Stone artefacts on Motupore are predominantly components of a flaked stone industry, 
together with stone axes (none complete, mostly edge fragments), hammer stones/anvils and 
sandstone grinding slabs.  Other categories, such as club-heads, recorded in Bootless Bay 
surface collections (Bulmer 1978:302 ff.) were not recovered in this sample. 

Flaked stone was very common on Motupore and typological categories were developed by 
myself and Peter Hiscock (then a student at The Australian National University, now 
Professor of Archaeology, University of Sydney) by directly examining the assemblage.  The 
collection was divided initially into cores and flakes.  Flakes were either whole flakes or 
flaked pieces.  Whole flakes were sufficiently complete to allow measurement of the oriented 
length from the striking platform to the original distal end of the flake and to allow 
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measurement of the maximum width of the flake at right-angles to the oriented length.  This 
width measurement was not always the original width of the flake because sometimes the 
width had been modified by subsequent edge retouching; where longitudinal splits had 
occurred, such items were classified as flaked pieces.  This latter category thus included 
splits, snapped flakes and other debitage that might be reliably identified by the presence of 
partial positive and/or negative flake scars as the product of human flaking activities. 

The assemblage also contained a large number of cores, a tool type most simply defined as 
not being a flake, i.e. lacking any clear ventral surface or bulb of percussion, but carrying 
clear evidence in the form of negative flake scars of the removal of one or more flakes from 
its surface.  Given the general high quality of the raw material (see below) it was relatively 
easy to identify both bipolar cores and non-bipolar cores.  Bipolar cores are numerous in the 
assemblage and identified by the presence of opposing platforms and the negative flake scars 
of flaking initiated from these platforms.  Bipolar flakes were more difficult to determine, so 
all items showing bipolar working were labelled bipolar cores. 

Both types of cores and flakes carried indications of utilisation as tools, but many fewer 
carried evidence of deliberate retouch – the standout exception to this being the drill points.  
Both attributes, retouch and use wear - were recorded; however, since the tools had not been 
individually wrapped in the field, it was possible that edge damage occurred after excavation.  
Subsequently use wear was omitted from the analysis. 

Incomplete axes and axe fragments were identified primarily by polished surfaces and the 
fact that they were made on igneous/volcanic rock types rather than the siliceous rocks 
employed for the flaked artefacts.  Hammer stones were waterworn pebbles also of 
igneous/volcanic or sedimentary origin, as were other pebbles considered likely to be anvils, 
based on their shapes, the locality of impact marks and the presence of numerous bipolar 
cores in the assemblage. 

Lastly, sandstone grinding slabs were a common component in the assemblage. 

Data recorded for the Motupore stone tool assemblage 
Numbers and weights were recorded for all artefact categories (flakes, flaked pieces, cores, 
bipolar cores, retouched tools, axe fragments, hammer/anvil stones and sandstone grinding 
slabs) for each excavation unit for the entire site.  The same data were also corrected for spit 
volume differences to give numbers and weights per cubic metre.  Mean weights were also 
calculated. 

Numbers and weights were recorded at the level of the excavation unit, but multiple 
individual measurements were taken for all drill points recovered (reported below).  
Individual measurements were also recorded for all bipolar cores from the site and for all 
non-bipolar cores from square M23/IV. 

The purpose of these measurements, apart from their descriptive value, was to test the data 
base for any changes through time or differences across the site for comparison with the 
ceramic data. 

It should be remembered that the qualifications on the data outlined in Chapter 3, in terms of 
sieve sizes used and units that were only partially sieved, also apply to the lithic data 
reviewed here. 

Petrology of Motupore stone artefacts 
This section is a slightly edited version of an unpublished report written in 1981 by Dr Alan 
Watchman. 

400



Flaked tools can be divided into six petrological groups: jasper, chert, chalcedonic silica, pink 
opaline silica, fine-grained laminated sediment, and a group containing several different rock 
types in each specimen. The smaller collection of non-flaked items comprises diorite, 
andesite, green schist, quartz greywacke, sandstone and a single dense ferruginised nodule. 

Among the flaked pieces jasper is abundant.  While ranging in colour (commonly red, brown, 
black and yellow) jasper is characterised by a wax-like lustre, pronounced conchoidal 
fracture and cryptocrystalline grain size.  Colour banding is found in a few flakes.  Because 
of the range of colours, different small outcrops were probably exploited; this probably 
implies local mainland sources. 

Chert is the next most abundant material.  This is usually grey and of dull lustre, 
characterised by microcrystalline grain size.  It has conchoidal to uneven fracture, and is best 
distinguished from jasper by grain size and lustre.  It is assumed chert was also obtained 
locally. 

The next most numerous group comprises chalcedonic to opaline silica.  Both types are 
cryptocrystalline, transparent to translucent, and have uneven to conchoidal fracture.  The 
chalcedonic varieties range from colourless (no inclusions) to off-white with small, dark 
needle-like impurities.  Opaline silica is usually pink and can contain white inclusions up to 3 
mm in length; these inclusions might be microfossils.  Again, these silicas are assumed to be 
locally available.  The group containing several different materials in single specimens 
commonly show breccia structures, disjointed veins and contacts between different 
compositional layers. 

Calcareous fine-grained laminated sediment comprises the smallest fraction of flaked 
artefacts.  Laminae < 1 mm wide occur in parallel layers.  Colours range from buff to dark 
grey and fracture is usually conchoidal to uneven.  Again, these sediments are assumed to be 
locally available and all the flaked stone raw materials probably derive from the same 
geological formation. 

Among the second set of non-flaked artefacts, quartz greywacke and sandstone are usually 
medium grained.  Equigranular quartz grains and clasts of rock fragments are set in fine-
grained carbonate or silica.  Together with the jaspers, cherts and siliceous rocks, both the 
greywacke and sandstone probably derive from a local formation, while the remaining rock 
types probably derive from distances between 10 and 20 km east of Motupore where Pliocene 
volcanics occur. 

Andesite is characterised by large phenocrysts of augite set in a fine-grained groundmass.  
Diorite is usually dark bluish-green in colour and might easily be mistaken for blue schist; 
however the Motupore specimens are weakly metamorphosed and chloritised diorite, where 
relict igneous texture of chloritised pyroxene and plagioclase can be observed by close 
examination.  A few Motupore examples are green schist, low grade pale green and grey 
rocks that are fine- to medium-grained, with a weak foliation or alignment of micas. 

The igneous component of the Motupore assemblage possibly occurs as boulders and pebbles 
in streams, deriving from andesite and diorite formations.  Given the probable source 
distances from Motupore it is not impossible that these materials were collected by the 
island’s inhabitants or equally that they were traded by close neighbours. 
Two further observations can be added to Watchman’s description.  A single flake of 
obsidian was recovered amongst the 26,827 flaked stone artefacts recorded; it was later 
identified as deriving from West Fergusson Island (W. Ambrose pers. comm. 1984).  While 
this piece could have arrived directly from somewhere east of Motupore, it could also have 
been recycled from a local EPP site. 
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The second observation is that various types of siliceous rocks described here by Watchman 
are known to outcrop on Motupore itself, although none that I ever encountered approached 
the quality of the flaked stone artefacts in the site.  Hugh Davies (Professor of Geology, 
University of Papua New Guinea) also notes that these rock types are commonly encountered 
on the adjacent mainland (pers. comm. 2014). 

Results 
Motupore ground and pecked stone artefacts 
Axes 

No complete axes were recovered from the excavations, all evidence consisting of fragments, 
either broken bodies or butts or more frequently chipped edges.  These occurred throughout 
the sequence and across the site.  Despite the fragmentary nature of this data set it is possible 
to generalise from the 27 items in this category listed in Table 11.1. 

All axes were made on volcanic stone, usually river pebbles of convenient shape, modified by 
flaking.  While body surfaces were flaked, flake scars were frequently smoothed but not 
always eradicated by subsequent grinding.  Detailed modification was seemingly reserved for 
the cutting edge, frequently best described as polished.  None of the edge fragments could be 
judged to be asymmetrical and were thus considered to be axes rather than adzes.  Axes were 
lenticular in cross-section, with rounded butts and a curved cutting edge when viewed in plan.  
Lengths, as far as they could be judged, varied from 80-100 mm and upwards of this. 

Since the raw materials used to make these axes were not immediately local, it is probable 
that they arrived on Motupore through exchange, an idea supported by the local ethnography 
that suggests axes arriving from both the inland Koiari and coastal villages further east 
(Dutton 1969; Seligman 1910).  It is reasonable to assume that some axes did not terminate 
on Motupore but were passed through exchange to other Port Moresby villages and perhaps 
further west (Allen 1977a). 

Disc club heads were common in the area (Bulmer 1978:305, figure 8.20) and a fragment of 
one manufactured on an unidentified volcanic stone (item G17/1/10/11) was recovered from 
an early phase excavation unit.  A fragment of a similarly shaped object, assumed to also be a 
club head, but made on Tridacna shell was recovered from an undated context (item 
OO8/IVT/6/73). 

Hammer stones and anvils 

Round and sometimes flattened river pebbles of volcanic rock, often exhibiting 
crushing/bruising wear around the margin, were common on Motupore, again occurring 
throughout the sequence and across the site (Table 11.1, Figure 11.1).  These varied in 
weight, but most were between 100 gm and 400 gm.  Some carried small pitted depressions 
on one or both faces, frequently thought to have been used as anvils to process nuts. 

Sandstone grinding slabs 

Slabs of local sandstone were taken onto Motupore to act as grinding slabs for the production 
of shell artefacts and particularly beads (Figure 11.1).  As Table 11.1 indicates, these were of 
variable sizes and again were recovered across the site and throughout the sequence.  These 
items had frequently been modified in shape by edge flaking to produce convenient 
horizontal working surfaces, although edges were also sometimes ground.  Wear patterns on 
these slabs did not suggest the grinding/resharpening of axes because this activity usually 
results in distinctive grooves, absent on these examples. 
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Axe fragments, hammer stones/anvils and sandstone grinding slabs similar to those described 
here were also found at Taurama (Bulmer 1978:301ff).  There Bulmer also described 32 
‘files’ said to be mainly or totally made on soft sedimentary stone such as sandstone and 
thought to be used for working stone or shell.  These tools come from all layers of the 
Taurama site, thus many pre-date the Motupore items.  Only two sandstone files were 
recovered from Motupore, both in G16/IV/5a (items 490 and 727).  Given their utility in 
working shell and the relatively high frequency of sandstone grinding slabs, the possibility 
that other files were not recognised in the sieves cannot be discounted. 

Figure 11.1. Motupore hammer stone also used as an anvil and two pieces of sandstone grinding 
slabs. 

Motupore flaked stone artefacts 
Table 11.1 lists all stone artefacts recovered from the Motupore excavations by number and 
weight, there being almost 27,000 lithic items weighing almost 133 kg.  The vast majority of 
these (> 99%) are flakes, flaked pieces and cores; the other categories, ground axes, hammer 
stones and sandstone grinding slabs comprise between them only 123 items, but while they 
are in comparison small in number, they are not uncommon.  As can be seen they occur in 
both occupation and midden locations, and are for the most part widely distributed across the 
site.   

Approximately a quarter of the stone artefacts occur in the midden square M23/IV, while a 
further 16% are shared by squares K21/II and K22/III.  It will be recalled that because of the 
good stratigraphic control in these squares, they were used to provide the pottery samples for 
analysis.  In this case, using the same sampling scheme used for the pottery, they provided a 
combined sample of 9171 stone artefacts, being approximately 34% of the total sample.  
Since one objective was to consider the stone assemblage in its temporal dimension for 
comparison with the trends of the ceramics, subsequent analyses considered the data using 
analytical units identical to those used for the pottery (see Chapter 5).  The scheme is 
reproduced in Table 11.2, with the pottery analytical units (PAU) now referred to simply as 
analytical units (AU). 
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Square Flaked Stone 
Axe 

Fragments Hammers/Anvils 
Grinding 

Slabs Total Weight 
No Wt (gm) No Wt (gm) No Wt (gm) No Wt (gm) 

G13/I 44 192.9       44      192.9 
G16/I 614 1895.3 2 1113.1      1  36.6 617 3045 
G16/II 593 1935.8 2 407.6 595 2343.4 

G16/IIA 59 184.7 59 184.7 
G16/IIA-

IVA 275 821.2 275 821.2 
G16/IV 777 2838.3 3 241 4 776.5 4 997.3 788 4853.1 
G17/I 729 2014.5 1 27.4 730 2041.9 
H16/I 121 674.8 1 122.2 1 54.7 123 851.7 
H16/II 50 211.7 2 555.2 52 766.9 
H16/III 587 3269.7 2 17.4 5 746.4 5 599.7 599 4633.2 
H16/IV 115 331.6 115 331.6 
J21/Ext 2 45.7 1 35.1 1 407.7 4 488.5 
J21/II 468 2949.9 1 30.5 469 2980.4 
J21/IV 551 3496.8 1 6.9 2 235.4 554 3739.1 
K20/III 334 1753.9 334 1753.9 
K20/IV 675 1926.5 1 3.5 4 710.4 680 2640.4 

K20/IVSB 448 1260.3 1 74.5 449 1334.8 
K21/II 420 3168.3 2 55.5 1 25.8 423 3249.6 
K21/III 619 3205.9 1 3.1 1 46.6 621 3255.6 

K21/IISB 595 3530.8 1 30.4 1 196 597 3757.2 
K21/IV 536 4755.9 3 913.6 2 1448.4 541 7117.9 

K21/IVSB 552 3164.1 2 328.9 554 3493 
K21/IVWB 297 1984.9 1 29 2 111.9 300 2125.8 

K22/I 2325 8515.1 1 0.9 7 1340.9 3 108 2336 9964.9 
K22/III 2028 8541.2 2 24.5 2 208.2 2 142.7 2034 8916.6 
LL8/IV 989 1620.8 1 105 990 1725.8 
M23/IV 7156 36565.8 9 288.5 6 1302.7 19 3386.5 7190 41543.5 
O20/II 2520 5841.2 5 1767.5 2525 7608.7 

OO7/IVT 389 1978.7 389 1978.7 
P20/I 528 1155.2 1 5.7 1 338.8 530 1499.7 

P20/III 878 1738.5 2 115.1 880 1853.6 
P20/IIIA 250 617.4 250 617.4 
P20/IIIB 303 919.6 303 919.6 

26827 113107 27 1825.6 52 10485.6 44 7212.1 26950 132630.3 

Table 11.1.  Stone artefact totals for excavated Motupore squares by number and weight.  Flaked stone includes 
all flakes, flaked pieces and cores; these comprise 99.5% of the total assemblage by number and 86% by weight. 
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AU Sample location Number Weight 
(gm) 

Density 
(no. per m3) 

1 M23/IV/1-3 1374 6173.5 4190 

2 M23/IV/4-6 1790 8854.0 3458 

3 M23/IV/7-9 2101 11039.4 3095 

4 M23/IV/10-12 661 6322.8 852 

5 M23/IV/13-16; K21/II/1; K22/III/4 1633 11918.9 2756 

6 M23/IV/17-23; K21/II/2-6; 

K22/III/5-10 

1612 6643.3 2605 

Total 9171 50951.9 

Table 11.2.  The distribution of total excavated stone artefacts by number and weight for the 
sampled units, together with density corrected numbers. 

It is apparent from Table 11.2 that this sampling provides a set of data for examining change 
in the lithics through time.  With the exception of AU 4, sample numbers are approximately 
similar and when considered as density corrected numbers show a steadily increasing 
frequency through time.  There was no immediate explanation for the smaller total in AU 4 
(but see below); while pottery numbers in the equivalent unit were slightly less than in the 
units above and below (see Table 5.4) the difference was not nearly as pronounced as with 
the stone artefacts.   

As also discussed with the pottery, the increasing density of stone artefact discard is not 
simply a difference between midden and occupation layers, since midden dumping in 
M23/IV commenced half way through AU 5.  Thus, overall, stone artefact discard increased 
through time and probably reflects increasing numbers of on-site humans through time. 

Figure 11.2 shows the percentage distributions of the types comprising the flaked stone 
assemblage according to AU.  To begin, AU 4 continues to be anomalous, but the data 
presented in this form (an increase in the percentages of flaked pieces and cores at the 
expense of flakes) suggests the explanation for the anomaly is possibly missing flakes.  Any 
increase in this category would result in a concomitant percentage decrease in flaked pieces 
and cores, bringing the data for AU 4 into closer alignment with the other analytical units.  
While this explanation is appealing, it cannot be verified. 

Excluding AU 4, the remaining analytical units show a general consistency from the 
beginning to the end of the site’s occupation.  All five categories of flaked stone are present 
in each of the AUs in roughly similar proportions.  Nothing in these data suggest that we are 
dealing with anything other than a single lithic industry that remains little changed in time; in 
other words, the uses to which flaked stone are put appear to have remained similar 
throughout the site’s history. 

405



Figure 11.2.  Percentage distributions of the Motupore flaked artefact categories.  Implements 
comprise all items with secondary retouch.  SAU = stone analytical unit. 

On these data, the earliest unit, AU 6, and to a lesser extent AU 5 appear to differ the most 
from the more standard AUs 1-3.  While it is tempting to associate these lithic differences 
with the formative phase of ceramic production in the equivalent analytical units noted in 
several of the pottery chapters, it is likely better explained in other terms.  The slightly lower 
proportions of flakes and higher proportions of flaked pieces in AUs 1-3, might be reflecting 
the midden nature of these units, where unwanted debitage was more consistently removed 
from habitation areas and onto middens.   

Flaked pieces are always larger than flakes, consistent with this idea.  Equally, the higher 
proportion of implements (flaked items with secondary retouch modification) in AU 6 
probably reflects the fact that this unit contains habitation rather than midden material, and 
also that the K22/III square that provided much of this analytical sample was the location of a 
concentration of drill points in excavation units K22/III/5a and K22/III/5b where smaller 
sieve mesh was used and 95 drill points were recovered. 

Flakes Flaked pieces Implements Bipolar cores   Cores 
     No. Wt No.    Wt No. Wt No. Wt No. Wt 

AU 1 905 2.5 346     5.1 19 2.4 38 3.6 61   20.1 
AU 2 1215 2.3 405    5.4 35 3.9 37 3.3 85 24.0   
AU 3 1385 3.0 469     6.9 29 4.4 53 4.6 158 18.6 
AU 4 345 4.0 204     7.8 15 4.4 15 9.6 78 18.0 
AU 5 1097 4.3 282     9.2 43 12.5 60 6.4 144 21.0 
AU 6 1149 2.6 159     6.6 151 1.4 75 5.5 73 22.9 

Table 11.3.  Average weight in grams for the flaked stone categories by AU. 

Table 11.3 shows the mean weight of the five flaked types for each of the analytical units. 
Again there is a general consistency in this measurement through time, where the few 
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abnormal results reflect one or two outliers in the data.  For example, the average implement 
weight for AU 5 is skewed by the inclusion of two large retouched flaked items, while the 
low average weight for implements in AU 6 reflects the large number of drill points in this 
unit, already mentioned.  Beyond this, flaked pieces are consistently larger than flakes, 
implements other than drill points tend mainly to be made on larger flakes and bipolar cores 
are significantly smaller than non-bipolar cores.   

Cores 

That bipolar cores are smaller than non-bipolar cores raised the possibility that the bipolar 
technique was employed to further reduce cores previously reduced by conventional 
percussion flaking. 

Table 11.4 gives the mean sizes, standard deviations and ranges of the measurements of the 
two samples of cores each numbering 270 items drawn from all AUs. 

Compared with the non-bipolar cores, the bipolar cores are not only smaller in length and 
breadth dimensions but they also show far less variation in their sizes.  This result may be 
affected by slightly different measurements taken, but this does not completely explain these 
differences.  Because the negative flake scars tend to be parallel between the opposing 
striking platforms on the bipolar cores, lengths on these tools were measured in this oriented 
fashion, whereas maximum length was taken on the non-bipolar cores.  But by comparing the 
individual lengths graphically (Figures 11.3 and 11.4) it is clear that bipolar cores form a 
more coherent group, with the majority constrained between 18 mm and 30 mm.  Strikingly, 
there are only five cases (< 0.2% of the sample) shorter than 18 mm.  It is not feasible to 
compare the lengths of these bipolar cores with the lengths of drill points because there are no 
complete and unused drill points, however a circumstantial case can be made to suggest that 
bipolar flaking, and the cores that remain, may have been an integral part of shell bead 
production. 

Core Type Length Breadth 

Mean 25.29 16.63 

Bipolar Standard deviation 4.16 5.19 

Range 11.31 – 46.46 7.26 – 44.70 

Mean 31.82 22.95 

Non-Bipolar Standard deviation 9.70 7.85 

Range 12.9 – 73.14 6.84 – 55.11 

Table 11.4.  Measurements in mm for Motupore bipolar and non-bipolar cores. Sample = 270 cores 
in each group. 
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Figure 11.3.  Frequency diagram of the lengths of Motupore bipolar cores in 1 mm intervals. 

Figure 11.4.  Frequency diagram of the lengths of Motupore non-bipolar cores in 1 mm intervals. 

While the assemblage contains instances of small waterworn cobbles being reduced by 
bipolar flaking, the vast majority of bipolar cores are probably made on either large flakes or 
cores initially reduced by standard percussion flaking (see Figures 11.5 and 11.6).  I was not 
able to choose between competing hypotheses, 1) that bipolar core reduction facilitated the 
production of thick flakes suitable for drill point manufacture, or 2) that the bipolar technique 
was used to thin thick flakes that could be deliberately split to produce drill point preforms, 
or 3) that both processes occurred. 

0

5

10

15

20

25

30

0

5

10

15

20

25

12
-1

2.
99

14
-1

4.
99

16
-1

6.
99

18
-1

8.
99

20
-2

0.
99

22
-2

2.
99

24
-2

4.
99

26
-2

6.
99

28
-2

8.
99

30
-3

0.
99

32
-3

2.
99

34
-3

4.
99

36
-3

6.
99

38
-3

8.
99

40
-4

0.
99

42
-4

2.
99

44
-4

4.
99

46
-4

6.
99

48
-4

8.
99

50
-5

0.
99

52
-5

2.
99

54
-5

4.
99

56
-5

6.
99

58
-5

8.
99

60
-6

0.
99

62
-6

2.
99

408



While the distinction between the two possibilities is technical, and perhaps minor, heavily 
retouched jasper and chert tablets, roughly square in plan, were noted.  Figure 11.7-j depicts 
one such piece.  This piece is approximately 52 mm long and 15-16 mm both wide and 
thick.  One surface, assumed to be the ventral, is relatively smooth, the opposite surface has 
negative flake scars originating from both ends (as in bipolar reduction).  Both margins have 
heavy percussion flaking originating from the assumed dorsal surface and interpreted as 
reduction flaking.  If this is a drill point preform, its size suggests that it was discarded at an 
early point in the reduction process, possibly because it was just too large to reduce 
efficiently. 

Figure 11.5. Motupore cores.  At top, three bipolar cores, below various single platform and multi-
platform cores. Coin used for scale is 19 mm in diameter. 

Implements 

As noted, most stone implements are drill points.  There are few other clear formal types 
among the flaked stone assemblage. Nine items could be classified as backed artefacts made 
on flakes (Figures 11.7 and 11.8).  As Figures 11.7-c and 11.7-d show, these varied 
considerably in length from 16.16 mm to 35.5 mm but otherwise show relatively consistent 
measurements as a set (Table 11.5).   
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Figure 11.6.  Motupore cores.  All show evidence of bipolar working except the multiplatform core 
(bottom left) and the single platform core (bottom right). 

.  
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Figure 11.7. Motupore retouched flaked items.  #109, #298: awls; #283, #60: backed artefacts; #101, 
#45: retouched flakes; #498, #572, #400: retouched flakes, possibly drill point manufacturing 
debitage; #6: possible drill point preform. 
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Figure 11.8.  Motupore flaked stone tools.  At top, backed artefacts, possibly drill point preforms 
broken during manufacture; bottom, flaked items, some probably scrapers, retouched along one 
long margin. Item adjacent to coin is a bipolar flake/ core with use wear along the right hand margin. 

Figure 11.9.  Motupore flaked stone tools: awls.  Coin used for scale is 19 mm in diameter. 
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Length Breadth Thickness 

Mean 25.78 6.61 12.3 

Standard deviation 5.56 1.82 2.80 

Table 11.5. Measurements (mm) for a set of 9 backed artefacts from Motupore.  The length 
measurement should be treated with caution since some items have been snapped. 

The majority of these artefacts are transversely snapped and it is not impossible that at least 
some of this group of artefacts were potential drill points discarded during manufacture, 
although this explanation would not hold for K22/III/5b/283 (Figure 11.7) which exhibits a 
bulb of percussion at the ‘heel’ of the piece; this might however be a trimming flake. 

More common are thin flakes with the distal point exhibiting smoothing from friction 
(Figures 11.7, #109 and #298; 11.9) that are best considered to be hand-held awls.  While the 
use wear might suggest that these are poorly formed drill point butts, the contrasting 
regularity of the drill points suggests that they are a separate tool.  Retouched flakes are at 
best haphazard in their execution (Figure 11.7) and infrequent.  One set (Figure 11.8) might 
be classified as side scrapers, but could easily be half finished drill points.  Relatively large 
single platform cores frequently exhibit steep step flaking, but it is difficult to distinguish 
between deliberate retouch, use wear or platform preparation on these. A general impression 
is that beyond the use of edge-ground axes, cutting tasks may have employed unmodified 
flakes (Figure 11.8, bottom right) while scraping tasks used steep-edged core tools. 

Drill points 
In contrast to the amorphous and haphazard nature of most of the flaked stone assemblage, 
the drill points formed an easily identified and morphologically coherent set of tools that 
exhibited detailed and skilful retouch (Figure 11.10).   

Figure 11.10.  Motupore drill point J21/IV/5/166.  Although used, this is the least worn complete drill 
point in the assemblage.  It is also shown in Figure 11.11. 

Drill points were recognised in numbers in the sand spit squares O20 and P20 in the first 
season of excavation and when they were subsequently encountered during excavation the 
normal practice was to reduce the sieve mesh size to maximise recovery.  This resulted in a 
sample of 581 drill points for analysis, this being a little over 2% of the total flaked stone 
assemblage.  As will be seen, drill points were unevenly distributed, there being many fewer 
in the midden layers.  In M23/IV there were only 14 drill points for 7156 flakes (0.2%).  This 
is likely partly to be a product of sieve mesh size.  However, even for the sand spit squares 
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where small mesh sieves were used, numbers varied considerably. Table 11.6 shows 
comparative numbers for the six sand spit squares that yielded the highest numbers of flakes. 

The distributions in these squares identify some interesting data.  Three squares, O20/II, 
K22/I and K22/III, each has more than twice the number of flakes than in the next most 
numerous square and each has a higher proportion of drill points than in four of the next five 
most numerous squares, a relationship that continued in comparable fashion through almost 
all of the fully excavated sand spit squares.  The one notable exception is square P20/III, 
which has the highest proportion of drill points to flakes anywhere in the site at 8.1%.  This is 
a localised phenomenon however, as the adjacent square P20/I had 528 flakes and only 19 
drill points (3.4%).   

Square Total flakes Drill points Percentage 

O20/II 2520 94 3.7 

K22/1 2325 128 5.5 

K22/III 2028 104 5.1 

LL8/IV 989 25 2.5 

P20/III 878 71 8.1 

G16/IV 777 12 1.5 

G17/1 729 20 2.7 

K20/IV 675 17 2.5 

Table 11.6.  Frequencies of drill points as a percentage of total flakes in eight sand spit squares 
where flakes are most numerous. 

These data imply two things, 1) that while drill points might be encountered anywhere across 
the habitation area and in the midden, they were sometimes encountered in sufficient 
numbers to reflect specific areas where they were being used and discarded, i.e. localised 
work stations, and 2) that where higher numbers of drill points occurred, total numbers of 
flaked stone artefacts were also likely to be higher.  Further distributional data are discussed 
below. 

A detailed account of the Motupore drill points has already been published (Allen et al. 
1997).  What follows is largely a summary of that account. 

Raw materials 

Drill points were made on all the siliceous raw materials described earlier in the chapter.  
However, in keeping with the proportions of the wider flaked stone assemblage, they 
comprise mostly jasper and grey chert (84.4%) with the remainder made on the chalcedonic 
and opaline cherts. 
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A sequence of manufacture, use, and discard 
Manufacture 

Taken as a whole, the excavated drill points exhibit manufacturing, working and breakage 
patterns that can be used to reconstruct the life cycle of these tools.  They were manufactured 
on relatively thick, elongated flakes.  The general regularity of these items suggests some 
prepared core technique and given the amorphous nature of the remainder of the flaked stone 
assemblage it seems likely that the bipolar flaking of cores, already described, would have 
been an appropriate technique for producing preforms of the required length and thickness.  
However, flakes from non-bipolar cores were also used. 

Reduction and shaping of the preform employed both percussive and pressure flaking.  The 
primary flake, sometimes perhaps > 40 mm long was shaped to produce a body and an 
elongated point (Figures 11.10, 11.11 and 11.12).  The body was normally the thicker 
proximal (heel) end of the flake, usually around 10-15 mm long, 5-10 mm wide and 4-7 mm 
thick, steeply flaked to produce roughly parallel sides.  Beyond this, moving towards the 
distal end of the preform, the implement was tapered to produce a shoulder, while beyond 
this a long tip, distinctly narrower and thinner, culminated in a point.  Figure 11.11-a shows a 
flake at an early stage of reduction, possibly discarded because the tip had snapped.  
Variability in body size can be judged by comparing K20/IV/6/37, amongst the largest drill 
points, with K22/I/6/441, which is amongst the smallest (Table 11.7; Figure 11.12).  
Although statistically different, an approximate 3 mm difference in each dimension is not 
great in these small hand-flaked tools. 

Drill point Identity Body length (mm) Body width (mm) Body Height (mm) 

K20/IV/6/37 14.89 9.23 7.54 

K22/I/6/441 11.92 6.26 4.24 

Table 11.7.  Comparisons of body size for small and large drill points at Motupore. 

A common variation on this method of production employed flakes where one margin 
separating the dorsal and ventral surfaces was itself a negative flake scar, a preform where the 
struck flake was subsequently split longitudinally, obviating the need for retouching along 
one margin.  Some of these preforms had only one shoulder flaked to produce the tip (e.g. 
Figure 11.11-c). 

It is assumed that making the drill point most suitable for hafting required making the body at 
least approximately sub-rectangular in cross-section.  The assemblage of drill points contains 
examples of dorsal keel trimming and butt trimming that removed either some or all of the 
striking platform (Figures 11.11-d, 11.11-h), bulb removal (Figure 11.11-b) and invasive 
edge removal on the ventral surface. 

Tips were mostly triangular to sub-triangular in cross-section (Figures 11.11-e,-f,-g and 
Figure 11.12, bottom right).  Shaping the tip might either involve flaking the ventral surface 
(Figure 11.11-b) or leaving it unmodified (Figure 11.12, bottom left).  Flaking on the ventral 
surface occurred in 50 instances (8.7%).  On occasion, the ventral surface of the body would 
not be flaked but the ventral surface of the tip would (Figure 11.12, top right), where tapering 
the tip to a point required reducing the thickness as well as the width. 
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Figure 11.11.  Motupore drill points showing various stages of production and use.  a, preform; b 
and c, in use, early stage of life; d and i, two stages of discard with (d) the tip worn right down to the 
body (the usual point of discard, see Figure 11.13) and (i) having the tip snapped off; e, f and g 
showing snapped tips; h, snapped body, probably during manufacture.  Note: d is incorrectly labelled 
and should be K22/I/6 #441. 
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Figure 11.12.  Five drill points also represented in Figure 11.11.  Top row, l to r: P20/III/6/319; 
K22/I/11/162.  Bottom row, l to r: K20/IV/6/37; K22/I/6/441; O20/II/5/227.  K20/IV/6/37 and 
K21/I/6/441 indicate the variability in body size of these tools; all tools are photographed at the same 
scale. 
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Figure 11.13.  Expended drill point slugs.  The point of discard is when the drill point tip is worn back 
to the body. 

Use 

Hafted and in use, friction smoothed and blunted the cutting point of the elongated tip, which 
was repeatedly flaked to re-sharpen the point, gradually reducing the length of the tip.  This 
stage of reduction is barely represented in the sample; those few examples that were 
identified (e.g. Figures 11.10, 11.11-b,-c) are assumed to be those that worked loose in the 
haft and were either lost or considered too expended to re-haft and re-sharpen. 
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The use-life of a drill point ended when multiple re-sharpenings and subsequent wear of the 
tip had reduced it down to the body and it was discarded.  These drill point slugs were by far 
the most common form of this artefact type recovered (Figure 11.13). 

Two use wear studies were undertaken on the drill points.  Kamminga (1982:197) carried out 
shell drilling experiments and matched the fracture damage and rounding at the point of the 
tips of the experimental drills with a sample of c. 40 Motupore drill points and determined 
that many of the Motupore sample carried carbonate residues in the use-fractures.  Further 
analysis of the tips of seven drill points by Fullagar (Allen et al. 1997) indicated edge 
rounding, developed polish with undulating surfaces and streaky alignments, microscopic pits 
and depressions, striations at right-angles to the axis of the tool and again, carbonate residues 
– all similar characteristics to those produced experimentally by working shell.

Fullagar also extended his analysis to the bodies of the drill points.  Areas near the shoulders 
and butts of the sample items showed indications of polish, frequently undeveloped in net-
like or reticular patterns similar to wood-working wear on experimental tools.  This use wear 
was taken as evidence that the drill points were hafted, although intuitively there was little 
doubt about this in any case.  If, as assumed from the ethnography considered below, these 
drill points were hafted in pump drills, this use wear conforms to the patterns expected where 
the drill point might move fractionally each time the momentum was reversed in the 
clockwise/anti-clockwise cycles of such drills. 

Discard 

As noted, the majority of the Motupore drill points recovered were the drill point slugs that 
were discarded at the end of their use-life.  Measurements taken of remaining tip length on 50 
drill point slugs gave a mean length of 3.08 mm, with a standard deviation of 0.38 mm and a 
range of 2.06 mm to 3.85 mm.  This narrow range suggests common and systematic use and 
discard. 

Drill points were also discarded because breakage occurred both during manufacture (e.g. 
Figure 11.11-h) and use.  Drill point tips might be expected to be prone to snapping in use 
and drill points consisting of bodies with snapped tips occur in the assemblage at a rate of 
about 16% (93 cases) whereas body snaps are, as expected, less frequent, there being only 
eight examples (1.4%).  It is frequently not possible to determine whether these snapped tips 
and bodies reflect breakage during manufacture or use.  Common sense would suggest 
snapped bodies reflect damage during manufacture, while being flaked.  Meanwhile the 
recovery of the detached tips (e.g. Figures 11.11-e,-f,-g; Figure 11.12 bottom right) allowed 
their points to be examined microscopically. Wear was present, suggesting that they had 
snapped during use. 

Drill point variability and standardisation 
The Motupore flaked stone assemblage as a whole exhibits little formality or regularity.  
While stone must have been used on the site for a variety of cutting and scraping tasks, it 
appears that any expeditious edge might be employed that was satisfactory to the job at hand.  
Within the wider assemblage drill points reflect a class of stone artefact which is precisely 
opposite.  They appear to be precise and specialised tools used for a single task.  They exhibit 
both care and skill in their production.  The detached tip O20/II/5/227 (Figure 11.12, bottom 
right) is an extreme example of knapping skill (see below).   

The perceived formality of the drill points suggested that enquiries into the standardisation 
and specialisation of the Motupore pottery industry could be extended to these stone tools.  
Detailed and precise measurements were taken by Peter Hiscock, who undertook all 
measurements himself to avoid measurement variability caused by using different analysts, 
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and subsets of his measurements were periodically compared that determined little variability 
in his measurements over time.  This provided a data base that could be subjected to robust 
statistical examination, in order to pose questions that considered aspects of standardisation 
among the drill points. 

Raw material changes through time 

Raw material frequencies were explored in several squares where sequential stratigraphic 
data were available, to examine changes in the proportional representation of different raw 
materials.  No significant differences were recorded, allowing us to conclude that any 
variability in other tests would be unlikely to be the result of raw material differences.  This 
result also added to results from other stone artefact classes and other material analyses (most 
notably pottery) indicating the continuous occupation of the site by a single human group. 

Differences in drill point size according to raw material 

Since there were no changes over time in the preference of jasper or chert for making drill 
points, we predicted that there should be no size differences in drill points made on each of 
these materials in terms of length, breadth and thickness. 

This proved to be the case for thickness (chert 5.09±1.00, jasper 5.17±1.06; t=0.71, df =575, 
p=0.12) but not for body length and maximum breadth (Table 11.8). 

Material Sample number Mean (mm) Standard 

deviation (mm) 

Coefficient of 

variation (%) 

Body length 

jasper 487 14.18 3.34 23.55 

chert 90 12.76 3.30 25.86 

t = 3.70, df = 575, p = <0.001 

Body breadth 

jasper 487 6.94 1.21 17.44 

chert 90 6.65 1.06 15.93 

t = 2.13, df = 575, p = 0.033 

Table 11.8.  Analysis of body length and maximum body breadth for Motupore drill points by raw 
material. 

This analysis indicated that chert drill points are statistically shorter and narrower in their 
body measurements than jasper drill points, although in actual terms chert drill points are on 
average only 1.42 mm shorter and 0.15 mm narrower than their jasper counterparts.  The 
archaeological significance of this result, if any, is unclear.   

The standardised thickness of preferred drill point preforms was confirmed at c. 5 mm, but 
chert preforms were narrower and shorter.  One explanation is that this reflects size 
differences in procured chert and jasper nodules.  Intuitively this seems possible, but the 
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smaller size of the chert drill point bodies may equally reflect the numerical discrepancy 
between the two sets, even if we cannot establish a reason for this. 

More interesting from a manufacturing viewpoint is the fact that body length varies more 
than body breadth for the two raw materials.  This is consistent with their use as hafted drill 
points, where it can be argued that the sub-rectangular shape of the drill point body was 
critical for creating a binding that minimised circular movement of the drill point during use, 
and that this shape was more critical than body length. 

Variability in drill point size from different site locations 

The uneven distribution of drill points across the site, together with other aspects of stone 
debitage and shell bead distribution had led to the idea of drill point manufacture and use at 
specific locations.  These were not perceived as workshops as much as household work 
stations where a reasonable assumption was that they reflected the work of different artisans.  
Comparing two such locations was considered a good measure of the standardisation in drill 
point manufacture. 

Data were tested from two areas, squares K22 and O20-P20.  Data from these squares differ 
to some degree in terms of stratigraphic distribution, with drill points from K22/I and K22/III 
concentrated in contemporaneous levels K22/I/5 and K22/I/6 and K22/III/5a and K22/III/5b.  
These excavation units produced 212 drill points while the units above produced a total of 10 
drill points and the units below also produced 10 drill points.  Archaeologically, drill point 
manufacture occurred at a relatively discrete point in time at this location. 

The drill points from O20/II, P20/I and P20/III were more stratigraphically diverse.  
Assuming that the stratigraphic units from these adjacent squares are approximately 
contemporary, their numerical distribution is shown in Table 11.9.  There are two caveats to 
be made about the data in this table.   

Spit 1 2 3 4 5 6 7 8 9 

Number 0 12 10 72 46 72 7 3 5 

Table 11.9.  Drill point distribution in squares O20/II, P20/I and P20/III combined. 

The first is that excavation units in the three squares may not precisely align, so that the 
assumption of contemporaneity may not be absolutely justified.  The second is that these 
squares were disturbed by burials, pits and postholes mostly dug from Layers 4-6, so that 
vertical movement of some small objects is almost certain to have occurred.  Since these 
same layers produced 84% of the drill points from this area, it might also be the case that they 
reflect a discrete period of manufacture and use at this location, but with greater post-
depositional movement. 

The two chosen areas are c. 26 m apart, but there is no way of knowing whether they are 
contemporaneous or not, although precise contemporaneity would seem to be improbable, to 
judge from the known stratigraphic history of the site. 

Having established maximum body breadth to be a sensitive indicator of similarity, this 
measure was used to test drill points from the two areas.  Again following previous results, 
chert and jasper drill points from the two areas were tested separately and were also tested 
against the remainder of the drill points from elsewhere on the site. 
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The results in Table 11.10 indicate no significant differences in this measurement for either 
raw material between the two areas; as well, the coefficients of variation show similar 
variability in maximum width between the two areas.  Further, the coefficients of variation 
for these measures on drill points from all other squares combined give values close to those 
from K22 and O20-P20.  These results indicate that a high level of standardisation pertains 
for these two squares and by extension, for the whole site. 

Variability between drill points with either one or two flaked margins 

A total of 131 drill points were seen to have only one long margin flaked, with the other 
margin being a negative flake scar not subsequently modified.  Here the question was 
whether these items formed a different set of preforms to those flaked on both margins, where 
the expectation was that preforms flaked on two margins would likely be bigger, thus 
requiring reduction on both sides.  Since tests on maximum breadth had shown no variability 
between these sets, thickness was considered the appropriate measure to test, even though 
other tests suggested that preform thickness was also standardised.  Table 11.11 supplies the 
results.  Unsurprisingly, the t-tests indicated no significant difference.  The coefficients of 
correlation are also consistent between sets.  A further t-test that excluded items with invasive 
ventral retouch, including bulb of percussion removal, did not alter this result and is not 
included here (see Allen et al. 1997:31). 

Material/Square Sample number Mean (mm) Standard 

deviation 

(mm) 

Coefficient of 

variation (%) 

Chert K22 41 6.49 0.96 14.79 

Chert O20-P20 24 6.97 1.20 17.21 

t = 0.02, df = 38, p = 0.987 

Jasper K22 191 6.76 1.00 14.79 

Jasper O20-P20 157 6.97 1.28 18.36 

t = 0.78, df = 229, p = 0.144 

Chert – other 24 6.70 0.91 13.58 

Jasper - other 137 7.18 1.30 18.11 

Table 11.10.  Analysis of maximum body breadth for Motupore drill points by area and raw material. 
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Material/Form Sample 

number 

Mean 

(mm) 

Standard 

deviation 

(mm) 

Coefficient of 

variation (%) 

Chert - one margin 20 5.37 1.01 18.81 

Chert - two margins 69 5.03 0.98 19.48 

t = 1.35, df = 87, p = 0.181 

Jasper - one margin 111 5.23 1.10 21.03 

Jasper - two margins 374 5.16 1.11 21.51 

t = 0.58, df = 483, p = 0.566 

Table 11.11.  Analysis of body thickness for Motupore drill points with one flaked long margin versus 
two flaked long margins by raw material. 

Raw Material Sample number Heel breadth (mm) Shoulder breadth (mm) 

Jasper        484     6.15 ± 1.27     6.26 ± 1.13 

t = 2.61, df = 483, p = 0.009 

Chert         89     6.05 ± 1.03     5.94 ± 1.05 

t = 1.16, df = 88, p = 0.251 

Table 11.12.  Analysis of heel breadth versus shoulder breadth for Motupore drill point bodies by 
raw material. 

Raw Material Sample number Heel breadth (mm) Maximum breadth (mm) 

Jasper        484     6.15 ± 1.27       6.95 ± 1.19 

t = 27.18, df = 483, p = < 0.001 

Chert         89     6.05 ± 1.03       6.68 ± 1.03 

t = 10.38, df = 88, p = < 0.001 

Table 11.13.  Analysis of heel breadth versus maximum breadth for Motupore drill point bodies by 
raw material. 
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Raw Material Sample number Maximum breadth (mm) Shoulder breadth (mm) 

Jasper        484       6.95 ± 1.19 6.26 ± 1.13 

t = 227.09, df = 483, p = < 0.001 

Chert         89       6.68 ± 1.03 5.94 ± 1.05 

t = 10.98, df = 88, p = < 0.001 

Table 11.14.  Analysis of maximum breadth versus shoulder breadth for Motupore drill point bodies 
by raw material. 

These t-tests suggest that retouch was used to achieve uniform body width and thickness and 
where acceptable thickness already existed on one long margin of the preform, it was 
exploited.  The coefficients of variation suggest that care was being taken in the selection of 
preforms that were of suitable thickness.  Whether this extended to a core reduction strategy 
that produced very uniform preforms is unclear. The presence of bipolar as well as single and 
multiple platform cores might suggest that this is the case, but this would require more 
detailed analysis than we undertook at the time. 

Drill point body breadth shape 

Despite the long axes of the drill point bodies appearing to be (sub-) parallel in plan, we 
attempted to test how precisely this might be the case, by comparing maximum breadth with 
two other body breadth measurements, one taken at the heel or butt (usually the striking 
platform end) and the other immediately before the point where the shoulder starts to narrow 
the drill point.   

In addition, Allen et al. (1997) also compared these two measurements, again considering the 
two raw materials separately. 

Table 11.12 indicates there is no significant difference between heel and shoulder breadths 
for chert drill points, but that there is a significant difference in these measurements for jasper 
drill points with the shoulder breadth being slightly larger.  While statistically significant, the 
difference between the means is slight (0.10 mm) and the jasper bodies tend towards the 
parallel. 

Tables 11.13 and 11.14 indicate significant differences for all other comparisons for both 
chert and jasper.  In all four cases, however, the mean differences are small, between 0.63 
mm for heel and maximum breadth measurements on chert drill points and 0.80 mm for the 
same measurement on jasper drill points.  These mean differences suggest that both chert and 
jasper drill point bodies are not precisely parallel, but rather in some instances tend towards 
being cigar-shaped.  However the mean differences, at < 1 mm, are quite small on flaked 
tools, and are likely to be within the levels of resolution available to the maker seeking to 
produce parallel-sided drill point bodies. 

Tip length on discarded drill points 

Earlier in this chapter I reported an average tip length on a subset of discarded drill point 
slugs of c. 3 mm.  In this test we widened the sample, omitting only detached tips and 39 
cases where the tip had snapped at the shoulder and thus had zero length.  We thus included 
60 cases where the tip had been snapped above the shoulder, on the grounds that the user had 
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at this point decided to abandon rather than re-sharpen the tip.  The prediction was that there 
would be greater variability in the results compared to the first test. 

Table 11.15 provides the results. As anticipated, tip lengths have larger values for the 
coefficients of variation than recorded for body thickness or maximum breadth, but support 
the tip length data reported earlier, although with slightly larger means because of the 
inclusion of snapped tips.  In data not reported here (Allen et al. 1997: figs 9-10) both the 
jasper and chert data sets for tip length show normal distributions.  Drill points were 
discarded when tip length reduced to the range of 2 mm to 6 mm.   

Summary of variability 
The problem with the coefficient of variation as a measure of dispersion is to determine what 
percentage constitutes large or little variability.  Where comparisons can be undertaken on 
subsets separated in time the measure is valuable because regardless of the magnitudes of the 
actual scores it can identify trajectories of increasing or decreasing variability through time. 

Material Sample number Mean (mm) Standard 

deviation (mm) 

Coefficient of 

variation (%) 

Jasper 453 3.88 1.62 41.76 

Chert 82 3.94 1.44 36.55 

Table 11.15.  Analysis of drill point tip length by raw material. 

Attempts to do this with subsets of the Motupore drill point sample resulted in no great 
differences.  Whether this reflected the uncertainties of time difference between the sets, 
small sample sizes, or both, is unknowable.  These comparisons were thus discontinued. 

Allen et al. (1997) arbitrarily selected a coefficient of variation of c. 30% as a convenient 
point of division between ‘normal’ and ‘greater’ variability, based on the lithic experience of 
two of the authors (Holdaway and Fullagar).  For comparison, the various coefficients of 
variation presented above for aspects of the drill points were compared with results for 
length, breadth and weight scores for 88 cores excavated from a single area on Motupore 
(square M23/IV/2-6).  These core data are presented in Table 11.16. 

Dimension Sample number Mean Standard 

deviation 

Coefficient of 

variation (%) 

Length 88 32.82 (mm) 9.16 (mm) 27.89 

Breadth 

Weight 

88 

88 

22.01(mm) 

18.93 (gm) 

7.82 (mm) 

7.82 (gm) 

35.52 

41.31 

Table 11.16.  Analysis of length, breadth and thickness for 88 cores from Motupore. 
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Drill point variability equivalent to variability in the cores occurred only with tip length 
(Table 11.15).  Drill point body length (Table 11.8) was less variable than any of the core 
measurements, regardless of raw material, while drill point width and thickness (Tables 
11.10, 11.11) were much less variable, again regardless of raw material.  In short the 
Motupore drill points show demonstrable standardisation (Torrence 1986:43-5) compared 
with these cores. 

Summary 
Motupore drill points are a highly standardised component of an otherwise amorphous flaked 
stone industry.  As the only specialised single-purpose tools identified in an assemblage 
where other general purpose tools are rare, it is possible to see drill point manufacture as the 
central focus of the Motupore flaked stone assemblage.  It is not impossible that some or 
many of the other retouched pieces in the assemblage are in fact debitage from drill point 
production, although this is not to suggest that items in the assemblage were not employed in 
a myriad of other daily cutting and scraping tasks. I have drawn attention to a possible 
connection between the bipolar reduction of cores and drill point manufacture, but its 
demonstration remains elusive and far from convincingly demonstrated.  Assessing the level 
of specialisation in drill point production is also difficult.  The lack of difference between the 
manufacture, size and shape of drill points from different parts of the site raises the question 
of whether they might have been produced by a few knappers - people who had specialist 
skills within the wider specialised shell bead industry.   

What is clear is the stone-working skill required to manufacture these points.  The remaining 
section of snapped tip O20/II/5/227 (Figure 11.12 bottom right) is 24.65 mm long with a 
maximum breadth of 3.76 mm and maximum thickness (taken at right-angles to breadth) of 
3.68 mm.  The item has been pressure-flaked on all three sides of the triangular tip and is a 
remarkable demonstration of knapping skill. 

Throughout this review comparisons have been drawn with the stone assemblage described 
for Taurama by Bulmer (1978).  Among the artefacts she describes, pecked or ground stone 
pounders were not identified on Motupore, although two Tridacna shell pounders are
reported below.  Bulmer did not analyse or describe the Taurama flaked stone, merely noting 
that the most notable artefacts were ‘various drill points and awls’ (1978:300) although none 
are included in her illustrations (1978: figure 8.17).   

Further analysis of the Taurama flaked stone assemblage as part of a postgraduate degree 
sourcing project was undertaken by Sutton (2013) who reported the presence of c. 20,000 
flaked stone artefacts in the wider assemblage (Sutton 2013:33) but only five drill points 
amongst the 779 flaked artefacts from Square 7D to which his study was limited (Sutton 
2013:8, 47, 48, figure 7).   

Until more analysis is undertaken on the Taurama flaked stone, it is not possible to compare 
this assemblage with that from Motupore and more specifically to identify whether the 
specialised manufacture of drill points also occurred at Taurama.  If, as I argued in Chapter 1, 
the occupation on Motupore equates with Taurama standard layer 1a and Square 101a, Sutton 
reports only 235 stone artefacts from standard layer 1a from Square 7D.  If all five drill points 
come from this layer they would represent approximately the same relative percentage as the 
581 drill points from Motupore.  Thus it may be that both pottery manufacture and shell bead 
production at export levels also existed at Taurama.  Certainly the Taurama drill point slugs 
illustrated by Sutton are very like those from Motupore, and to my knowledge similar items 
have not been reported from other Papuan sites.  I have drawn attention in Chapters 8 and 10 
to the close relationship between the ceramic industries of Motupore and Taurama, so that a 
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similar lithic industry would be unsurprising.  Further examination of the Taurama flaked 
stone might better demonstrate this relationship. 

Shell artefacts 
The ubiquitous use of marine shells in Melanesia for tools, jewellery and ceremonial 
valuables needs little elaboration here (see, for example, Swadling 1994) and their roles as 
seen in Melanesian ethnography will be further considered later in this chapter.  Table 11.17 
shows the widespread distribution of 2,460 shell artefacts recovered from the Motupore 
excavations. 

Here I briefly describe the categories used to group these artefacts. 

Shell net weights 
By far the most numerous shell artefacts on Motupore are the 1878 net weights that comprise 
more than three quarters of this category.  On Motupore these were mostly fashioned on the 
half shells of two common bivalves, Tegillarca granosa and Anadara antiquata.  These were 
expedient tools, readily available and rapidly manufactured by punching holes through the 
umbos of the shells.  These holes were rarely, if ever, smoothed and while these shell weights 
may have been frequently re-used, their high discard rate suggests that new weights were 
continuously made, whether or not the recycling of old ones was practised.  It may be that 
creating new weights was as easy, or easier, than detaching existing weights from discarded 
nets.  Since some weights would likely have been lost in use in the sea, rather than discarded 
on the site, the frequency of this artefact signals the importance of net fishing on Motupore. 

Although most commonly recovered from midden deposits, these net weights sometimes 
occur in clusters in or close to the sand spit squares, for example in the adjacent squares 
G16/I, G16/II and G16/IV.  The generally contemporaneous excavation units G16/I/5, /6 and 
/7, G16/II/5, /6 and /7, and G16/IV/5, /5a and /6 produced 277 net weights out of a total of 
385 for these squares.  Reference to Figure 3.12 and discussion in Chapter 3 suggested that 
this area reflected a beach edge with midden dumping at the time these artefacts were 
discovered.  One can envisage nets beyond repair being discarded at this location. 

Beads 
Flat shell beads (as opposed to tubular beads) were very frequently encountered in the 
excavations and here are defined as generally circular in shape with a central drilled hole. 
Motupore flat beads fall naturally into two categories, a tightly defined group c. 6 mm to c. 9 
mm in diameter called by the Motu ageva and a looser group of larger beads of variable 
diameters and frequently not ground to ‘perfect’ circles (Figure 11. 14).  As Table 11.17 
indicates, the small beads greatly out-number the larger set.  Following the many 
ethnographic examples, it is assumed that the smaller beads were assembled in strings or as 
necklaces or sewn onto other decorations, while the larger set were used as spacing beads or
components on other composite ornaments, decorations or valuables. 

A third category of beads comprises random shells or parts of shells - frequently the spire -
where holes have been made to thread these objects as beads (Figure 11.15).   

As argued here and elsewhere (Allen et al. 1997) the manufacture of the small beads are 
directly associated with the flaked stone drill points and the sandstone grinding stones already 
discussed.  Since they form a component part of this specialised industry, these beads were 
subjected to more detailed analysis than the remainder of the shell artefacts. 
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Location Net sinkers Small beads Large beads Pendants Armshells Conus discs Cone-shaped shells  Points Tools Refuse Unidentified  Total 

C16/Test 1 1 

FFII/Test 1 1 

G11/I 2 1 1 4 

G16/I 146 13 5 1 5 1 2 1 8 182 

G16/II 95 8 5 4 3 115 

G16/IIA-IVA 46 6 2 54 

G16/IV 143 11 3 3 2 1 163 

G17/I 20 7 3 1 31 

H16/I 17 1 18 

H16/II 10 1 1 12 

H16/III 30 4 6 1 4   1 2 48 

H16/IV 10 1 1 12 

I16/II 2 2 4 

I17/III 1 1 

J21/II 35 2 1 38 

J21/IV 24 2 1 27 

K20/III 5 1 1 1 8 

K20/IV 31 1 1 2 35 

K20/IVSB 9 49 1 1 60 

K21/II 25 2 27 

K21/III 18 1 19 

K21/IV 33 1 1 2 37 

K21/IISB 27 3 2 1 33 

K21/IVSB 32 32 

K21/IVWB 13 1 14 

K22/I 13 11 2 1 1 1 29 

K22/III 83 7 2 1 1 6   3  3   106 
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Location Net sinkers Small beads Large beads Pendants Armshells Conus discs Cone-shaped shells  Points Tools Refuse Unidentified Total 

LL8/IV 28 2 10 3 1 44 

M23/IV 797 16 11 6 2 1       1 1 13 2 6 856 

O20/II 16 106 4 1 3 130 

OO8/IVT 65 3 2 2 72 

009/IVT 65 65 

P20/I 13 36 1 5 4 59 

P20/III 29 82 9 1 1 1 123 

Total 1878 371 69 21 7 18   2 9 36 14 35 2460 

Table 11.17.  Distribution of Motupore shell artefacts by area and classification.
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Figure 11.14.  Motupore flat shell beads.  Top row, large spacer beads.  Upper group, small 
completed beads similar to ethnographic Motu ageva.  Bottom left group, bead blanks, some partly 
drilled, some broken while drilling.  Bottom right group, drilled beads, edges unground. See Figure 
11.16. 
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Figure 11.15.  Conus shell discs, some centrally pierced, others not, and miscellaneous shell beads. 

Unpolished 

blanks 

Polished 

blanks 

Unpolished 

part-

drilled 

Polished   

part-

drilled 

Drilled       

not 

polished 

Finished 

broken 

Finished 

complete 

Total 

17 6 21 6 104 49 168 371 

Table 11.17. Distribution of Motupore small shell beads according to manufacturing stage. 

Small beads – age a 
Manufactured at various locations along the Papuan coast, strings of small disc beads were 
used for personal decoration and as wealth items, as discussed later in this chapter. 

Shell species 

While some of the 371 beads in this sample are pink or red in colour, the majority are white.  
With the surfaces removed by grinding, few can be identified to species with any certainty.  
Red or crimson shell tools are frequently associated with Spondylus or a a sp., and it is
probable that these species ares present amongst the bead sample.  As demonstrated in
Chapter 12, Conomurex luhuanus is the most common shell in the Motupore deposits.  Its 
common name, the strawberry conch, derives from the fact that the inner surface of the shell 
is red or a strong pink.  This species is recorded as shell bead raw material in Port Moresby 
(Hedley 1892:284) and it is possible that this species provided the bulk of the raw material 
for small shell beads on Motupore.  The removal of the outer flaring lip back to the siphonal 
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a al would fa ilitate both the removal of the shell fish and provide a useful tablet of shell
for bead manufacture.  A number of the Motupore Conomurex luhuanus show this damage, 
as do Conus leopardus shells (see Figure 11.23). An ageva bead made from this latter species 
was identified during the 2016 excavation. 

The manufacturing process 

With only minor variations, the manufacturing process for beads reconstructed from the 
archaeological evidence of Motupore matches the ethnographic descriptions of ageva 
production in Papua New Guinea.  All stages from flaked tabs to finished products are 
represented in the Motupore assemblage.  Malinowski (1922:372. Plates 50-52; see also 
Cranstone 1961:53, 57-8) describes for the Trobriands how small tabs are broken with a 
hammer stone.   The inner and outer surfaces are then ground on a sandstone grinding stone 
to remove the surfaces and reveal the inner red shell.  The discs are then drilled using a pump 
drill, then threaded onto a thin flexible stick.  Each batch of discs then has the bead edges 
ground on the sandstone slab to produce circular beads of uniform diameter. 

Figures 11.14 and 11.16, together with Table 11.17 show these stages of manufacture on 
Motupore beads and bead blanks and their distributions.  In most cases on Motupore the bead 
blank was drilled before the surface was ground; there are only 12 instances where the 
surfaces of the beads were ground prior to drilling, against at least 148 examples where the 
blank was drilled before these surfaces were ground.  This cannot be determined for the 
further 217 cases where the bead is finished.  Here the archaeological evidence deviates from 
Malinowski’s description; if beads were prone to break during drilling it would have been 
more efficient to drill the tabs before grinding.  While some beads were drilled in both 
directions, forming an hour-glass cross-section, most were drilled through from one side 
(Figure 11.16). 

Figure 11.16.  The stages of bead manufacture on Motupore, from undrilled shell tab on left to 
finished bead on right.  For scale the finished bead is 8.5 mm in diameter. 

Shell bead variability and standardisation 
Because of the difficulty of defining an objective point of division between small beads and 
larger beads, a sample of smaller disc beads similar to the ethnographically described ageva 
was defined by creating a histogram of the diameters of drilled beads and seeking a point of 
inflection in the distribution (Figure 11.17). A diameter of 14.0 mm was arbitrarily chosen as 
an upper limit.  Although this diameter is much larger than known for ethnographic ageva 
beads, here I wanted to make certain the sample included both finished and unfinished beads.  
Thus the sample consisted of 310 beads for further analysis. 
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Size relationship of drill point tip to bead hole 

An accurate diameter was assessed for 49 drill point tips. Regardless of whether beads were 
drilled from two sides or one, the holes have a smaller, inner diameter and a larger, outer
diameter (Figure 11.16); both an inner and outer hole diameter was assessed but only to the 
nearest 0.5 mm because of the difficulty of taking this measurement.  Table 11.18 shows the 
relationship between the drill point tip diameter and the outer hole diameter for beads.  
While there is a significant statistical difference between these measurements, the real world 
fit between the data may not be bad.   

Figure 11.17.  Frequencies of Motupore bead diameters (mm).  Sample size = 321. All beads in this 
sample have been drilled. 

Sample Sample 

number 

Mean 

(mm) 

Standard 

deviation 

(mm) 

Coefficient of 

variation (%) 

Beads 310 2.67 0.72 26.97 

Drill points 49 3.05 0.47 15.41 

t = 4.93, df = 87, p = <0.001 

Table 11.18. Motupore beads and drill points: comparing outer hole diameter and drill point tip 
diameter. 

The difference in the means (0.38 mm) is less than the resolution adopted for bead hole 
diameter measurement (0.5 mm); drill tip diameters were taken on drill points discarded at a 
point in their history when, if not discarded, they presumably would have been re-sharpened; 
and the coefficient of variation for the beads shows much more variation than for the drill 
tips, a situation consistent with the bead moving fractionally during drilling. 
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Figure 11.18.  Distributions of ground and unground shell beads according to thickness and diameter 
(mm). 

To further qualify this test we assessed whether there is any relationship between bead 
diameter and hole diameter.  Here the hypothesis was that there should be no relationship.  
We regressed bead diameter against outer hole diameter and while there is in fact a 
significant relationship between these variables, bead diameter accounts for only 11% of the 
variance in hole diameter (r2 = 0.11, t = 6.35,  p = <0.001). 

Are ground and unground beads separate manufacturing stages or separate bead types? 

To test the assumption that unground beads are a manufacturing stage of the ground beads, 
rather than a separate class of bead, two measurements, diameter and thickness, were 
compared between the two sets.  These were graphed (Figure 11.18) and the measurements 
tested statistically.  This graph indicates that the two groups physically overlap, but 
statistically the ground group is significantly smaller than the unground group both in 
diameter (Table 11.19) and thickness (Table 11.20).   

While consistent with the hypothesis that unground beads are thus an unfinished form of the 
ground beads, this test neither proves nor denies the initial assumption.  Only if ground beads 
were larger than unground beads in these dimensions, would they certainly be separate types. 

Although bead diameter and thickness ranges overall are small, the coefficients of variation 
for ground beads are higher than for unground beads.  We assume that batches of beads were 
ground to uniform diameters but that variability of a few millimetres between batches was not 
further controlled. 
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Bead diameter Sample 

number 

Mean 

(mm) 

Standard 

deviation 

(mm) 

Coefficient of 

variation (%) 

Ground 205 7.15 1.75 24.48 

Unground 98 8.96 1.68 18.75 

t = 8.54, df = 301, p = <0.001 

Table 11.19. Motupore beads: comparing the diameters of ground and unground beads. 

Bead 

thickness 

Sample 

number 

Mean 

(mm) 

Standard 

deviation 

(mm) 

Coefficient of 

variation (%) 

Ground 205 1.76 0.54 30.68 

Unground 98 1.96 1.68 30.10 

t = 8.54, df = 301, p = <0.001 

Table 11.20. Motupore beads: comparing the thicknesses of ground and unground beads. 

Summary of bead data 
Assessing variability and standardisation in objects as basic as flat shell beads comes down 
eventually to matters of perception, weighing the statistical analysis against the practical 
considerations of producing these tiny objects by hand, using stone tools.  Generally these 
tests suggest that the bead makers aimed to produce beads in the diameter range of 6 mm to 9 
mm, with possibly less attention paid to the thickness of the beads, a measurement dictated in 
part by the raw materials in use.   

Pendants 
Pendant is a collective term for a variety of shaped shell objects (Figure 11.19) characterised 
by one or two drilled holes for attaching string or other objects.  Pendants are frequently 
flattish with the edges shaped and ground smooth and are commonly sub-triangular in shape.  
It is unknown whether the 21 objects in this category were used for body ornamentation or 
were attached to wealth or sorcery objects (see Figure 11.22, below), or both. 

Armshells 

Seven armshells were recovered from the excavations.  They included both Conus and 
Trochus varieties and associated items broken in manufacture (Figure 11.20).  It is assumed 
that both types were made on Motupore, certainly Trochus and probably Conus, although this 
shell was also used for other ornaments so that Conus arm shell manufacture is not clearly 
demonstrated. 
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Figure 11.19.  Motupore worked shell.  Top row, l to r: ground Tridacna point (?nose ornament, 
?netting needle); cowrie, base removed and edge ground (see Figure 11.22); three ?Spondylus shell 
tools thought to be pot scraping/decorating tools.  Middle row, l to r: ground shell bead, holes drilled 
at the two ends; oyster shell with five random drill holes; ground shell ‘spoon’.  Bottom row: drilled 
pendants. 

Figure 11.20.  Debitage from Trochus armshell manufacture and two Conus arm shells derived from 
a burial I16/IISB-Sk2. 

436



Conus discs 
These are the detached spires of Conus shells that have been ground down to make discs 
(Figure 11.15).  Of the 18 complete and broken examples from Motupore some have had the 
external whorl ground down to form a more complete circle, others not; some have central 
holes drilled or punched through, others not.  It is difficult on the archaeological evidence to 
decide whether these differences reflect manufacturing stages or different ornaments, but 
various forms of Conus discs are commonly seen in ethnographic shell decorations. 

Cone-shaped shells 
Figure 11.21 illustrates two curiously modified shells.  The larger shell, H16/III/4/421 
maintains the natural inner surface of the shell, with the exterior modified by having the 
surface removed and a suspension hole drilled through it.  The smaller item, M23/IV/14/618, 
is carved from Tridacna shell and mimics the shape of the larger shell, without the 
suspension hole.  The interest of these items is that they are reminiscent of the centre piece of 
a bagi, one of the archetypal shell valuables associated with the kula exchange cycle in the 
Trobriand Islands (Figure 11.22).  The Motupore examples lack the attachment holes around 
the perimeter.  Anthropologist Martha Macintyre (pers. comm., 2014) notes that this 
component was traditionally made from a helmet shell (Cassidae sp.), but this shell being 
rare, it was also carved from Tridacna shell.  In the Massim this component is not considered 
valuable in itself, it is the bagi necklace that is valuable. This forms part of the decoration.  
The helmet shell is ‘magical’ and it is considered one of the features that attracts kula 
partners.  It is also an object associated with sorcery. 

While no direct association with the kula is implied here, it is of interest that this bagi 
decoration also incorporates shells similar to other Motupore worked shells, including some 
of the pendants and small cut and ground white cowries (see Figure 11.19) and the strings of 
small shell beads.  Concerning these latter, Malinowski (1922:506-7) thought it likely that 
armshells leaked from the kula ring reached Port Moresby and beyond through down-the-
line exchange and that Port Moresby ageva reached the Massim and may have been 
incorporated into bagi, in addition to locally produced small flat beads called kaloma 
(Malinowski 1922:366 ff.). 

Figure 11.21.  Motupore shell.  Top: carved shell ornaments; bottom: drilled coral discs, possibly 
drill weights. 
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Figure 11.22.   A bagi, a kula exchange valuable.  The centre piece is a carved shell similar to the item 
shown in Figure 11.21 (above).  Note also the carved cowrie shell and attached shell pendants (see 
Figure 11.19 for comparison).  See text for discussion.  Source of photograph unknown; the item 
probably dates to the early 20th century (M. Macintyre, pers. comm.). 

Points 
Nine short single-ended or double-ended points were recorded, carved/ground from Tridacna 
shell.  These could be either straight or curved (Figure 11.19).  While these might be tools, 
photographs of Motu men frequently show these items used as nose ornaments, pushed 
through the pierced nasal septum (e.g. W. G. Lawes photograph of Motu men taken between 
1881 and 1891:  
http://www.britishmuseum.org/collectionimages/AN00398/AN00398081_001_l.jpg). 

Tools 
A total of 36 pieces of worked shell were considered more likely to be tools than decorations. 
A large number of these were the apertures of cowrie shells with the dome removed, often 
referred to as octopus lures, but possibly also the debitage remaining after the removal of the 
dome of the shell for some other use, or even simply as a means of removing the shellfish.  
Also common were bivalve shells showing use as scrapers. 

A shell artefact type not previously reported to my knowledge is a flat piece of shell worked 
roughly into the size and shape of a guitar plectrum.  Figure 11.19 shows three examples, all 
possibly Spondylus shell.  Microscopic wear along the natural edge of these shells suggests 
that this tool was used to scape and/or decorate pottery.  More extemporary tools include a 
shell carved to form a spoon and a piece of oyster shell with multiple drill holes (Figure 
11.19).  Explanations among the field crew for this latter piece ranged from the practical – 
learning to use a drill, using the shell as an anvil for drilling other shells – to the quixotic – 
drill point doodling. (A pottery sherd, similarly drilled multiple times, was recovered in the 
2016 excavation.)  Two broken coral discs with central holes bored through them (Figure 
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11.21) may have functioned as flywheels for pump drills.  Ethnographically, flywheels were 
positioned on the lower part of the drill shaft, above the attached stone drill point.  Figure 
11.22 shows a Solomons Islands example with a circular wooden flywheel, while Figure 
11.23 shows a Papuan example where a long wooden cross-piece replaces the flywheel. 

Figure 11.22.  Stone-tipped Solomons Islands pump drill.  Here the flywheel is made of wood.  
Solomon Islands Museum, Honiara. 

Figure 11.23.  Stone-tipped Papuan pump drill.  Here the flywheel is replaced by a wooden cross-
piece.  The description reads ‘A pump drill with stone point; Papua. These drills are used especially 
for piercing shell beads.’ (Cranstone 1961:53). 
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Figure 11.23.  Conus leopardus refuse.  Both the spire and the outer flange have been filed off, the 
former to produce Conus discs (Figure 11.15) and the latter possibly to manufacture bead tabs or 
other shell decorations. 

Finally, ten complete Tridacna shells and a large lump of coral all had crude holes punched 
through them.  These are assumed to have been used as suspended weights.  Assumed uses 
include anchors for the ends of fishing nets or for small canoes, or alternate unknown 
purposes within the settlement. 

Refuse 
Shell debitage consisted mostly of unidentified pieces of flaked, ground or filed shell, but the 
discarded bodies of Conus shells are a common element in this group.  These not only have
the spire detached to manufacture Conus discs, but as Figure 11.23 indicates, the outer flange 
was also ground off, possibly to make pendants or beads.  As noted, a bead made from 
Conus leopardus was identified during the 2016 excavation. 

Summary of worked shell 
Shell bead manufacture on Motupore comprised a specialised industry that is considered 
further in the conclusion to this chapter.  Beyond the beads, shell was widely used to provide 
raw materials for shell jewellery and tools, many of which are seen to have ethnographic 
equivalents, although these equivalents have not been widely pursued here as they do not 
contribute greatly to the overall aims of this study.  Given the amount of shell processed in 
the sieves during the excavations, it is highly improbable that total recovery of worked shell 
was achieved.  Despite this, the amount and variety of shell artefacts reviewed here 
demonstrate the fundamental importance of shell to the people of Motupore, over and above 
the subsistence value of the shellfish themselves. 
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Bone artefacts 
As with shellfish, the bones of animals taken primarily for food also provided raw materials 
for a range of tools and ornaments.  In all, 229 bone artefacts included wallaby fibulae and 
incisors, pig tusks and tibia, dog teeth, dugong ribs and tusks, turtle coracoids, fish vertebrae 
and spines, the tarsometatarsus of a cassowary and 43 further items unidentified to species.  
These items do not include butchery cut marks that also occur in the assemblage.  The vast 
majority of these tools and ornaments are made on wallaby fibulae (93 items) and perforated 
dogs’ teeth (> 73 items, most comprising a single necklace). 

Figure 11.24.  Motupore bone points and spatulate points.  All are made on wallaby fibulae except 
two items (sixth and seventh from bottom left) that are possibly pig fibulae. 

Points 
This group comprises three or four sub-types: standard ground points, usually 100 mm to 150 
mm in length; spatulate points with flat rounded ends rather than pointed tips (Figure 11.24); 
squat ground points, averaging only 50 mm to 70 mm in length (Figure 11.25); and 
opportunistic points where conveniently shaped bone fragments, frequently from wallaby 
long bones, have been further modified by grinding and smoothing (Figure 11.25) 

Apart from the latter group, the vast majority of these tools are made on wallaby fibulae, 
although five examples comprise the first caudal spines of triggerfish (Balistidae sp.) and one 
or two items are probably made on pig bones (Figure 11.24). It is not impossible that at least 
some of the squat examples were originally longer points that were re-sharpened after 
breaking, but there is no obvious way to test this. 

Given their simplicity, these bone points probably had multiple uses.  However, they do not 
appear to be components for composite tools, nor, with one or two exceptions do they appear 
to be sufficiently worked to be considered ornaments.  Given the assumed use of nets for 
fishing, some may have been netting needles.  However, in Papuan ethnography, similar 
points are part of a vast array of wooden and bone spatulae associated with the practice of 
chewing the seed of the betel nut (Areca catechu) where they are used to extract powdered 
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lime from containers such as gourds.  The betel is chewed with the lime, made from burnt 
marine shells, and the leaf of the betel pepper (Piper betle).  Since more than 90 of these tools 
were recovered in the excavations, they were common on Motupore; use as lime spatulae can 
be assumed for at least some, and probably many of these tools. 

Figure 11.25.  Motupore squat bone points.  Top row l to r: 1-4, opportunistic ground points made 
on long bone fragments; 5-6, first caudal spines of triggerfish.  Bottom row: wallaby fibulae. 

Figure 11.26.  Fragments of decorated lime spatulae. 
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Figure 11.27.  Various bone tools.  a, cassowary long bone spatula; b, dugong tusk ?chisel; c and e, 
drilled and modified turtle coracoid bone ornaments; d, ground and notched ?cranial bone tablet; f, 
ground dugong rib ?nose ornament. 

Decorated spatulae 
Another particular form of lime spatula is the carved long bone of animals such as 
cassowaries and wallabies where one end is maintained a complete tube to form the handle, 
while the other end is carved to form a flat spoon. Figure 11.26 shows three decorated 
fragments from these sorts of tools.  That all come from early stratigraphic contexts on 
Motupore is probably coincidental; they have a wide chronological spread from ethnographic 
examples to EPP examples (Vanderwal 1973: Figure VII-7) and a similarly wide 
geographical spread in Melanesia. 

Lastly Figure 11.27 shows a cassowary long bone, split longitudinally and ground into a 
probable spatula.  The piece is notched on both edges about half way along the shaft, possibly 
to attach a string handle or other decoration. 

Pig tusks 
Ethnographically an important Motu valuable, pig tusks were worn as a chest ornament 
suspended from the neck and known as doa (Seligman 1910:89).  They were cut and 
frequently suspended from the proximal end using resin for the attachment and mounted as 
pairs of tusks or multiple pairs.  Figure 11.28 shows four cut tusks recovered from the 
excavations, one of which, G16/I/3/327 has a suspension hole drilled in the distal end. 

Dog teeth 
Figure 11.29 shows 73 complete and fragmentary dog canine teeth that formed a single 
necklace, shown as recovered in the field in Figure 3.15 from a burial in I17/II/4 (see Chapter 
15).  Because of breakage the precise number of teeth in this piece could not be established, 
but easily exceeds 50.  Minimally there are 21 left lower canines, indicating at least this many 
animals are represented (identified by Dr Klim Gollan, then a PhD student at the Australian 
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National University, working on the history of dingos).  Ethnographically dog teeth necklaces 
(dodoma) were an important Motu valuable (Seligman 1910:89).   

Only three other perforated dogs’ teeth were recovered, a canine and two incisors.  One, very 
small, seems unlikely to have been drilled using the stone drill points described earlier, 
because of the small sized hole (Figure 11.28).  It is possible that it may have been drilled by 
a stone awl, or by some thin sharp natural product like a fish spine or thorn. 

Figure 11.28.  Various bone ornaments.  Top row, l to r: ground triggerfish spine, two dog incisors 
and one canine, all drilled; four ground fish vertebrae beads. Below: four cut pig tusks, one with 
drilled suspension hole. 

Other bone artefacts 
Other classes of bone artefacts include five fish vertebrae that have been ground around their 
circumferences (Figure 11.28).  Although natural holes occur on these spinal units, these 
holes have been deliberately enlarged in three cases, suggesting their use as beads.   

Two examples of a second artefact class likely to be for decoration consist of turtle coracoid 
bones (Figure 11.27-c,-e).  Both appear discarded because of breakage during manufacture, 
where the intent was probably to remove the thin bone between the stout edges to produce 
two ‘legs’ or tines, as with Figure 11.27-c.  Both examples have longitudinal holes drilled 
into the shaft and through the proximal head of the bone.  This suggests that these bones may 
have been suspended as a neck ornament; they could also be hair ornaments, since 
ornamental bone two-tine combs occur in Papuan ethnography (e.g. Davies 2012:186). 

A tusk of Dugong dugon (Figure 11.27-b) was carved at the proximal end to form a straight 
edge.  While the purpose of this tool is difficult to establish with certainty, microscopic edge 
damage suggests that this piece may have been used as a wood-working tool; if so, the lack of 
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percussion damage at the distal end of the tusk suggests that this piece may have been used as 
a hand-held chisel. 

Figure 11.29.  Drilled teeth units from dogs’ teeth necklace.  Photograph shows the teeth from the 
necklace seen in situ in Figure 3.15.  All are canine teeth.  Top row, fragments; row 2, right upper 
canines; row 3, right lower; row 4, left upper; rows 5 and 6, left lower.  See text for discussion. 
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A dugong rib (Figure 11.27-f), cut and ground, is assumed to be a nose ornament.  It is 115 
mm long and was burnt and broken into four pieces, probably after discard, since the pieces 
were found at one location. 

Lastly a tablet of unidentified bone, possibly cranium, has been roughly shaped then rounded 
and notched at one end (Figure 11.27-d).  While its purpose is obscure, one suggestion is that 
it may be a pottery-working tool because of its morphological similarities to the shell items 
discussed earlier (Figure 11.19).   

Summary of worked bone 

As with shell, animal bone formed a common raw material with which to make tools and 
jewellery.  Artisans took advantage of the natural properties of bones, especially their shapes.  
At the same time the decoration of bone items by carving was minimal and restricted in this 
assemblage to lime spatulae.  Combined, the shell and bone artefacts emphasise the absence 
of the wooden and other organic components of tools and decorations seen commonly in the 
ethnography that must also have existed on Motupore. 

Discussion 
The separate treatment of stone, shell and bone in this chapter, necessary for the overall 
description of the assemblage, has nonetheless been awkward because it separated material 
components, especially stone and shell, that were better considered together.  As Andrefsky 
indicates in the quotation that heads this chapter, stone drill points only make sense in this 
assemblage when we consider their use and subsequent discard in the manufacture of shell 
beads.  Within the overall context of this monograph, I have delineated the specialised 
procedures for the production and export of pottery, one centrepiece of the Motupore 
economy.  Here I attempt to determine the relationship between the specialised production of 
shell beads and pottery manufacture in this community, beginning with the explicit 
assumption is that the relatively high number of stone drill points coupled with the relatively 
low number of complete small flat beads points to substantial numbers of beads moving off 
the island in trade or exchange transactions. 

Throughout this report I have argued that it is appropriate to review Motupore archaeology in 
terms of Western Motu ethnography.  Bearing in mind these arguments, it is most convenient 
here to begin by considering the ethnographic information for shell bead production. 

Shell bead production – the ethnographic evidence 
The widespread use of shell valuables by the Western Motu for barter, ceremonial exchange 
and personal adornment is extensively documented (e.g. Barton 1910:114-15; Chalmers 
n.d.:119, 1895:87; Murray 1912:153; Seligman 1910:93-4; Stone 1876:51; Turner 1878:489).
Among these, strings of the small disc bead, ageva, are frequently mentioned.

Ageva are said traditionally to be made from Spondylus sp., a bivalve valued for its bright red 
colour (Turner 1878:478,489; Barton 1910:114; Malinowski 1922:506  wadli g a d e e 

).  Hedley (1892:283-4) additionally reported the use of a shell called ‘kaïma’( pro ably
Chama sp.): he also noted that ’the beach before the village at Port Moresby is paved with 
brilliant crimson and black fragments of Strombus [read Conomurex] luhuanus’ and that ‘the 
crimson outer lip of Strombus luhuanus is a favourite material for necklaces.  It is cut into flat 
squarish beads of about ½ inch in diameter and strung on fibre.’  While this is a poor 
description of ageva, it identifies C. luhuanus as a raw material for bead production.  Hedley 
might also have been describing a forehead ornament called gema, a particular ornament only 
produced by the people of Vabukori (a Motu village slightly east of Port Moresby) that they 
traded to the east (Oram 1977:86).

446



Turner (1878:478) noted that the Port Moresby village of Tatana was closely associated with 
the manufacture of red shell ornaments, including beads.  Elaborating this, Barton 
(1910:114) noted that Tatana and Vabukori were the only Motu villages that made ageva.  
Importantly, he added that these two villages did not make pots, but obtained them by 
exchanging ageva for them, the pots being not only for personal use but also to trade on the 
hiri.  Barton notes that one string of ageva could buy 12 pots.  This suggestion of village 
specialisation is repeated by Seligman (1910:93), Murray (1912:153) and Tueting (1935:31) 
and most modern commentators, but it is possible that Barton’s observation is the only 
source for this claim.  However Malinowski (1922:506-7) reported the manufacture of ageva 
in Boera, a Western Motu village that also made pottery and participated in the hiri.  

wadli g a d e e  uestio  whether a a was ade i  oera, ut i  a  ase this 
does not imply that the division of craft specialisations reported by Barton is wrong; for 
example, it might have applied between the Port Moresby villages but not further afield in 
Motu territory.   

Although there is no direct testimony that I have seen, it would seem highly improbable that 
ageva were not taken on the hiri, both as gifts for trading partners and possibly as trade 
goods.  Ageva are listed as hiri trade goods by Mennis (2014:172) following Durrans (1972) 
but on what evidence is unclear.  Seligman (1910:89, 93) identifies three shell valuables 
traded on the hiri, the Conus arm shell called toea, the crescentic mother-of-pearl breastplate 
called mairi and necklaces of shell beads called tautau.  Seligman describes tautau necklaces 
as ground down Nassa callospira (now Nassarius callospira) shells, small gastropods 
commonly c. 12 mm long.  While it would be difficult to mistake beads made from the 
mouth openings of Nassarius callospira with ageva, Motu students on the Motupore 
excavation frequently used the term tautau generically to include all shell beads. 

Ageva were more certainly traded to the east against food and armshells (Seligman 1910:93).  
As noted above, Malinowski thought ageva might reach as far east as the kula ring. 

An ethnographic account of bead manufacture using a pump drill has already been described, 
where it was shown to account closely for the archaeological evidence from Motupore.  For 
the Motu, Stone (1876:47) provided a similar but less detailed account, but noted that the 
drill point was made of ‘flint or vesika, with which the hardest shells can be perforated.’  
Turner (1878:489) also noted the use of flint drill points, as did Murray (1912:153), who 
recorded that the drill was called ibudu and tipped with a hard stone called ‘vasiga’.  
Elsewhere Murray (1912:188) described a Rossel Island shell bead drill as being tipped with 
a sharp stone ‘like a nail on the end of a stick’, an apt description of a Motupore drill point. 

Summary of the ethnography for ageva production by the Western Motu 
Taken at face value, at contact not all Western Motu villages produced ageva, with the 
suggestion that it was the speciality of Tatana and Vabukori, two Port Moresby villages that 
at contact did not make pottery ut see elig a  4 .  To the west of Port Moresby 
people in Boera made both items, a ordi g to ali ows i.  f, otupore was settled fro  

oera, as suggested, this o ser atio  is supported  the ar haeolog , si e a a a d 
potter  were oth ade  the earliest otupore illagers.
While ethnographic testimony may not always have the accuracy and universality frequently 
ascribed to it, Captain Francis R. Barton CMG was in Port Moresby for eight years, arriving 
in 1899 as private secretary to the Governor, becoming Resident Magistrate for the Central 
Division in 1903 and Administrator of British New Guinea from1904 until 1907.  He carried 
out fieldwork for Charles Seligman and contributed detailed anthropology to Seligman’s 
1910 book.  His observations thus carry authority, and I thus accept that ageva were an 
important and specialised manufacture amongst the Western Motu see also wadli g a d 

e e .
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lthough there are o a ou ts of the orga isatio  of the produ tio  of age a at the illage 
le el, widespread ela esia  eth ographi  a ou ts suggest that large olu e a d or la our
intensive activities were frequently periodic or seasonal activities.  For example, Groves 
(1960:9, 14, 18) described how Manumanu women would make pots at any time of year for 
local use and trade, but how during hiri preparations all the women would be occupied with 
making export pottery.  Chalmers (1887:118) described the same thing for Hanuabada.  We 
can assume that before white contact Western Motu production of ageva (and pottery) was 
organised in terms of extended households who produced the beads according to demand.  
Following Perlès (1992:150), Allen et al. (1997) adopted the term village level craft 
specialisation to imply the production of goods by undefined village groups (but most likely 
households), on a part-time basis but in volumes greater than required for consumption by the 
group.  The surplus thus produced was specifically and intentionally designed to be 
exchanged beyond the village to benefit the economy of the producers.  The material 
correlates of this behaviour were specialised toolkits used in standardised methods of 
production. 

Allen et al. (1997:19) went on to argue that village level craft specialisation neither required 
nor implied village level social stratification for either specialised production or trade for the 
ethnographic Western Motu.  Leaving aside the nature of social organisation that might have 
pertained on Motupore, the ethnographic reconstruction of the mode of production stands as 
a pertinent model of specialised pottery and shell bead manufacture on this site. 

Summary 
Within the Melanesian ethnographic present, the bewildering array of shell, bone, feathers, 
string and plant materials of all descriptions - wood, leaves, flowers, seeds, spathes - used for 
decoration, sorcery, magic, exchange valuables and tools, appears almost limitless.  As well 
recognised, much of this perishes in the archaeological record.  Those objects that remained 
on Motupore and are now reported here are a poor expression of the material life of people at 
this site.  Where such objects can be related to the ethnographic present they again emphasise 
connections with the Western Motu, not only in the objects themselves, but also in their 
manufacture and the roles that can at least be partially identified, that they played in the 
trading economy of people on Motupore. 

As part of this economy, the specialised manufacture of small shell beads as a valuable that 
might have assumed some of the roles of money, stands out in this assemblage.  The analyses 
of the drill points indicate that they are a specialised and relatively standardised stone tool 
type, requiring high stone knapping skills, amongst an otherwise amorphous flaked stone 
industry that contains no other comparable tool type that reflects either the same degree of 
detailed manufacture or such a directed intended use.  While as a class the drill points show 
degrees of internal variability, these are consistent with their principal and perhaps only use – 
as drill bits to perforate shell beads.  As seen, the widths and thicknesses of the drill point 
bodies, the most constrained dimensions for effective hafting, are less variable than body 
length.  In the characteristics investigated in this study, these tools reflect efficiency and 
standardisation in the wider production of small shell beads that are identical to the 
ethnographically described ageva. 

Equally important in reconstructing this industry is that although beads and drill points were 
found in many of the excavation squares there was a correlation between concentrations of 
beads and concentrations of drill points at several locations in the excavation, although less 
correlation with the presence of sandstone grinding slabs.  For example the P20 squares 
produced 90 drill points and 144 beads but no grinding slabs.  The O20 square produced 94 
drill points and 94 beads but no grinding slabs. The G16 squares produced 20 drill points, 51 
beads and 16 grinding slabs (out of a total of 43 recovered from the site overall).  
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his is thought to refle t the fa t that drill poi ts were dis arded whe  ro e  or wor  out 
a d eads when broken in manufacture (or lost), while grinding slabs were probably stored
for re-use.  Broken grinding slabs, because of their general size, were more likely to be 
disposed of on the midden than broken beads or discarded drill points. 

That the excavation recovered many more drill points than shell beads, despite the propensity 
for both to be lost through the sieves, is less likely to be a recovery problem than a reflection 
of the movement of finished beads off the site.  Without experimentation it is impossible to 
know how many beads might be perforated by a single drill point before it was discarded, but 
one would assume the ratio of beads to drill points might easily exceed 100:1 if beads stayed 
on-site.  If, as argued in Chapter 3, the excavated area of Motupore represents less than 2% 
of the site there might be as many as 25,000 expended drill point slugs on Motupore, 
reflecting the manufacture of hundreds of thousands of small flat shell beads. 
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CHAPTER 12       ANALYSIS OF SHELLFISH EXCAVATED FROM SQUARE N21/II 

PAMELA  SWADLING1 

Apart from potsherds, marine shells form the bulk of artefactual remains on Motupore.   A 
wide range of marine environments are easily accessible by paddling or sailing from the 
island.  These include sand spits, mangrove-lined shores, rocky headlands, mudflats, an 
estuarine harbour, short sandy beaches and a barrier reef as well as extensive fringing reefs.  
As will be seen, the range of species present in. midden deposits at Motupore demonstrate 
that the prehistoric inhabitants of the island exploited all these areas for shellfish.  Figures 
12.1 to 12.3 show some of the more common shellfish present on Motupore. 
 The scientific names given for shellfish in this paper are the accepted ones listed by 
the World Register of Marine Species (WoRMS) at www.marinespecies.org/.  Table 12.1 
shows the name changes since 1975 for shellfish specifically referred to in this study. 

    Old name     Revised name 

Anadara granosa  Tegillarca granosa 
Anodonita philippiana Pegophysema philippiana 
Atrina gouldii Atrina exusta 
Cerithium aluco Pseudovertagus aluco  
Costa callista semperi Callista semperi 
Crassostrea commercialis  Saccostrea glomerata 
Cypraea moneta Monetaria moneta  
Gafrarium tumidum  Gafrarium pectinatum 
Geloina coaxans  Polymesoda erosa 
Latona faba  Donax faba 
Littorina scabra Littoraria scabra  
Lucina corrugata  Macoma contabulata 
Pycnodonte hyotis  Hyotissa hyotis 
Strombus canarium  Laevistrombus canarium 
Strombus gibberulus gibbosus Gibberulus gibberulus 
Strombus luhuanus  Conomurex luhuanus 
Strombus urceus  Canarium urceus  
Trochus niloticus  Tectus niloticus 
Tucetona amboinensis Tucetona pectunculus 
Turbo cinereus Lunella cinerea  

Table 12.1.  Taxonomic name changes since 1975 using the World Register of Marine Species 

list for shellfish species referred to in this study of shellfish from Motupore Square N21/II. 
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Limitations on analysing archaeological shellfish 
Given the wide-ranging uses of shell as a raw material in ethnographic Papua New Guinea, it 
is obvious that there is no absolute correlation between archaeological shellfish remains and 
the food quest, as many shells were also used to produce artefacts or burnt to make lime, 
consumed during betel nut chewing.  Shell artefacts from Motupore are described in Chapter 
11; here I consider some traditional uses of shells identified in N21/II.  At the same time, it is 
assumed that the vast majority of Motupore shellfish was collected for food.   
Industrial uses of shell 
Ethnographically in Papua New Guinea, Chama and Spondylus species are used to make 
beads, Tectus (=Trochus) niloticus, Conus leopardus and Conus litteratus to make armshells, 
Tridacna spp. to make shell adzes and Tegillarca (=Anadara) granosa and Anadara 
antiquata are favoured as net weights.  In N21/II, many of the waste parts of these shells 
were found in the midden; for example, large Tectus niloticus were found with their body 
whorl removed, many fragments of Tridacna were present (although counts were only made 
on hinge fragments) and many cones lacked their spire caps, as these were used to make 
decorative discs.  
Conus armshells may not have been made on Motupore although Trochus armshells were 
(Figure 11.20).  Historical records (e.g. Seligman 1910) indicate that Conus armshells were 
obtained from Hula and Keapara to the east (see also Figure 16.2).  Conus large enough to 
make armshells that can be worn above the elbow seem to be absent on the reefs around Port 
Moresby.  This probably explains the higher currency values for armshells in the Port 
Moresby region compared with Milne Bay, noted by Malinowski (1922:86). 
Amongst the industrial waste discarded, fishing nets beyond repair were likely dumped on the 
midden since many of the Tegillarca granosa and Anadara antiquata that were recovered 
have holes punched through their umbos, indicating their use as net weights, seen commonly 
in ethnographic examples.  Many such artefacts would never have reached the midden, being 
lost in the sea.  Another activity which may have taken some shells out of the archaeological 
record on Motupore is that species such as Tegillarca granosa, Anadara antiquata and 
Polymesoda (=Geloina) erosa were traditionally burnt to produce lime consumed during 
betel nut chewing.   
This latter habit is reflected at Motupore in the incidental staining of some artefacts by 
spitting the red saliva produced by this activity and also by the presence of bone spatulae 
similar to ethnographic lime spatulae (see Chapter 11).   
Tridacna shells are frequently not returned to villages because of extraction and transport 
costs.  In many cases, such as with today’s inhabitants of Wuvulu Island in the Manus 
Province, harvested shells are left on the reef after the meat is extracted.  Tridacna are 
dispatched by knife, using a deft action that cuts the hinge muscle.  This incapacitates the 
shellfish and the meat can then be removed without any fear of fingers being crushed by the 
closing valves.  Today a metal knife is used, but sharp bamboo blades were likely used before 
metal became available.   However, if the shellfish is to be kept alive for some 
future occasion, or if one or both valves are desired for some practical purpose such as a pig 
trough or a storage container to be buried underground, as is done in the Trobriands, or as 
raw material for producing artefacts, the whole shell will be removed from the reef (Kevin 
Kaidoga personal communication 1981). If it is possible to extract them from the reef, live 
Tridacna can be relocated to nearer reefs so that they can be used when required. This is done 
when the shell is closed so that the space used by the shellfish to open its valves allows sticks 
to be inserted to lever the clam and break the byssus by which the shell is attached to the reef.  
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One advantage of Hippopus hippopus is that a byssus is present only in young individuals; 
the mature shellfish can just be picked up from the reef.  The byssal orifice of Tridacna 
crocea is also used to lever this species from the reef.  In deep water, however, it is preferable 
to take these shellfish still in their shells, as sharks are attracted by their meat (Kevin Kaidoga 
personal communication 1981).   
The practice of relocating Tridacninae to shallow inshore lagoons for future consumption is 
widespread, with reports from the Louisiade Archipelago in Milne Bay (Hinton 1982); 
observed by the author at Wuvulu Island, a western island of Manus Province; on Manus 
Island (MacLean 1978); on Takuu Atoll, an outlier in Bougainville Province (Moir 1989); in 
Torres Strait (Johannes and MacFarlane 1991); and in eastern Indonesia and the southern 
Philippines (Hinton 1982). 
Seasonality 
In theory, stable isotopes and trace elements are potential techniques for investigating 
seasonality in shellfish (Kat Szabo pers. comm. 26 December 2014) but so far these 
techniques have not been attempted in the southwest Pacific.  Beyond such techniques there 
is no obvious way of detecting whether variation between densities of shell in different 
dumping episodes within the midden might reflect short term higher seasonal dependence on 
marine resources, including shellfish, at times in the year when other foods were scarce.  

Figure 12.1.   Motupore shell species.  1. Anadara antiquata; 2. Hippopus hippopus; 3. Polymesoda 

erosa; 4. Periglypta puerpera; 5. Lambis lambis; 6. Saccostrea echinata. 
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Figure 12.2.  Motupore shells (continued).  1. Nerita albicilla; 2. Nerita undata; 3. Atactodea striata; 

4. Conomurex (=Strombus) luhuanus.

Because local public health regulations encourage people to dump shells and other debris in 
the sea, no comparative study of rates of accumulation can be attempted; as well it is clear 
that people collect fewer shellfish when they have alternative access to imported foods, such 
as tinned fish (Swadling 1982).  Another problem is that while shell growth slows during 
winter in temperate seas, this is not the case in the tropics, although annual changes in 
tropical species might still be detected in changes in shell growth associated with debilitation 
following spawning.  Disturbance to shell growth occasioned by rough stormy weather would 
be difficult to ascribe to any particular season on the Papuan coast, since storms can occur in 
both the north-west and south-east seasons (although more frequently in the latter). 
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Figure 12.3.  Motupore shells (continued).  1. Littoraria scabra; 2. Gibberulus gibberulus; 3. Nerita 

polita; 4.Tegillarca granosa. 

Ethnographic observations seem the best guide to understanding seasonal changes in the 
frequency of shellfish gathering.  In traditional times shellfish were one of the resources still 
available during times of famine and on such occasions were heavily exploited.  Along the 
Central Province coast far more shellfish are gathered when fishing is poor, especially during 
the stormy south-east season.  However during the equinoxes virtually everyone goes out on 
the reefs.  At these times most fringing reefs are almost completely exposed and with 
so many people involved, large numbers of shellfish are gathered at this time. 

Strategy for analysis 
The number of shells in the Motupore midden is overwhelming and made the task of 
counting and tabulating the data even from a 2 m x 2 m square a daunting job.  The labour 
and time required to analyse the shellfish from more than one excavation square meant that a 
detailed analysis of N21/II was a better strategy than limited sampling from a number of 
squares.  By the time I excavated N21/II in 1973 a large amount of midden on the island had 
already been excavated and no pertinent visual differences had been noted amongst the 
shellfish remains in terms of species variation, breakage patterns or general volumes in the 
midden, although, everywhere, volumes declined sharply in the underlying occupation layers.  
The excavation of M23/IV had shown successive phases of rubbish dumping where there was 
internal variation in shell volumes, and a similar pattern was observed in N21/II.   
Overall, these observations suggested that N21/II would provide a valid and sufficiently 

455



robust sample to address the questions being asked of this data set.  An examination of the 
pottery from square N21/II suggested that all the major stratigraphic units discussed 
elsewhere in this volume also occurred in N21/II.  Thus we could be confident that this 
sample of shellfish broadly reflects the nature of shellfish exploitation during the full period 
of the prehistoric occupation of the island. 
Questions and approaches 
The research questions asked of the shellfish assemblage followed those asked of the site in 
general (see Chapter 3). 

• What shellfish species are represented at Motupore and in what volumes and species
proportions?

• What do these data tell us about the importance of shellfish exploitation on the island?
• What do these tell us about the use of shellfish resource zones around Motupore?
• Do patterns of shellfish exploitation (species taken, percentages of species taken)

change through time?
• How do the Motupore patterns of exploitation compare with those of the present-day

Western Motu?
This chapter pursues four main themes.  

Firstly I examine the diversity of species found, their frequencies throughout the deposit and 
the likely areas from where they were collected.  I then look at the impact of human 
exploitation throughout the prehistoric occupation of the site on two of the most popular food 
species.   
Secondly I assess the most locally valued species.  To help to gauge this, a study was made of 
the shellfish taxonomies used by various groups in the Central Province.  Included in this 
study were the two Motu villages of Tupesereia and Pari, the nearest existing villages east 
and west of Motupore Island.  This study assumed that highly valued species would each 
have their own species name, whereas less important species would be lumped together under 
more generic terms.  I then examined whether the most frequently occurring species in the 
archaeological midden were given separate names in these villages.    
Thirdly I compare two local shellfish taxonomies used to group species from quite different 
marine environments.  While knowledge of the old names is dying, it is still evident that the 
Western Motu living at Pari and the Roro living at Delena near Yule Island classify the same 
species in different ways that reflect local environmental differences.   
Lastly, because shellfish poisoning should be added to the possible factors which may have 
encouraged people to abandon established villages because of unexpected deaths, I review 
the nature of red tides.  During future incidents of red tide poisoning this might be a useful 
reference as it includes the local names of the species known to have caused red tide 
poisoning. 

Excavation 
In keeping with the excavation strategy elsewhere on the site, I excavated a square that 
measured 2 m by 2 m, this being large enough to ensure an adequate sample.  This was 
located on the northern side of a large, discrete shell midden, described elsewhere in this 
report.  As described in Chapter 4, the excavation of M23/IV in the body of this midden 
uncovered hundreds of thousands of shells in midden layers 2.2 m thick.  In the present study 
the strategy was to place the excavation at the northern ‘toe’ of the midden, where its depth 
above the sand spit was estimated to be between 500 mm and 1000 mm, in order to produce 
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manageable samples.  In the event, at this location the midden layers extended down for 700 
mm and overlaid a further 1200 mm of ‘occupation’ layers that included a burial and post 
holes, but which also contained discrete layers of midden, such as excavation unit 18 
(Stratigraphic Unit 9 – see Figure 12.4).  
The midden deposits excavated from square N21/II were so rich in shells, potsherds and 
bones that the first 14 excavation units were taken out as 50 mm deep spits.  The deposits 
below excavation unit 14 were less rich and were excavated as 100 mm deep units.  This 
general stratigraphic change between earlier occupation layers and later midden dumping 
layers parallelled the stratigraphy already found in M23/IV and the K squares further south.  
In the upper part of the sand spit layers part of a skeleton (femur and foot bones) intruded into 
the square (the remainder of the skeleton was left undisturbed) and three post holes (one 
filled with white ash) were also located.  The fill of the post holes was free of midden and 
thus pre-dated the midden formation in this square, as did the beach grit filled grave, on 
stratigraphic evidence.  These intrusions have to some degree disturbed the original deposits 
but are considered not to have skewed this analysis in any significant way. 
Methodology for the shell analysis 
All whole shells were counted.  For fragmented shells the apertures of gastropods and the 
hinges of bivalves were counted.  Since the hinge counts were not halved and no pair-
matching of bivalves was attempted, bivalve numbers are raw hinge counts for left and right 
hinges combined and this means that bivalve numbers almost certainly over-represent 
individual animals.  
Apart from the practical problem of actually counting and tabulating the large number 
of species in the midden, many species were extremely difficult to identify.  Although 
considerable effort has been directed to the taxonomy of tropical molluscs, it is still not easy 
to find reference works which cover the less attractive and infrequently found bivalves.  
Walter Cernohorsky, in 1981 the conchologist at the Auckland Institute and Museum, kindly 
provided assistance in this task. 

Analyses of species diversity and density 
Table 12.2 provides a full list of the 95 species identified from Square N21/II together with 
the species totals and a ranking of those species for which there are 100 or more individuals 
in the sample. Tables 12.3 to 12.5 show the distribution of shellfish species through the 25 
excavation levels of N21/II.  These are divided in several ways.  Table 12.3 groups those 
species of molluscs that are herbivorous; Table 12.4 lists a smaller group of molluscs that are 
scavenging and predatory species; Table 12.5 lists those species that are filter feeding and 
algal symbiotic bivalves.  The identified species in each of these groups are further 
subdivided into the local marine environments where they are found, for example mud flats, 
sand patches on coral reefs, and so on.  
In addition to counting all species, the data were also converted into relative frequencies 
(Tables 12.6 - 12.8) to make the general tendencies of the numerical data more immediately 
apparent: 1 indicates a frequency of 1-9 individuals, 2 = 10-19 individuals, 3 = 20-49 
individuals, 4 = 50-99 individuals and 5 = 100+ individuals.   
Data loss 
Population samples of Conomurex luhuanus for each excavation unit, numbering either 100 
shells or all those available when there were fewer than 100, were studied while still in the 
field to establish indicators of their exploitation. Unfortunately the remaining C. luhuanus 
shells from all levels except 3, 6 and 7 were lost during transhipment from Motupore.  This 
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was particularly unfortunate because it was observed during excavation that this species was 
numerically dominant throughout the N21/II sequence. The following solutions were adopted 
to accommodate this data loss: 

• In those levels where the real numbers were known, they were used.    This means that
the numbers for levels 3, 6, 7, 15 and 22-25 are real counts (counts for units 15 and 22-
25 were recorded when the sub-sample was compiled for the exploitation study, where
they all numbered fewer than 100.)

• In the remaining levels, where other species exceeded 100 individuals, C. luhuanus was

Figure 12.4.  N21/II, stratigraphy of the south face.  Being on the east side of the tail of the midden, 

upper levels slope to the east.  Key to strata: 1. Topsoil and midden;  2. Dark soil with thick shell 

midden;  3. Sandy matrix with thick shell midden;  4. Red-brown clay lens;  5. Sandy matrix with thick 

shell midden;  6. Sandy matrix with less concentrated midden;  7. Thick shell midden;  8. Yellow-

brown soft sand;  9. Thick shell midden;  10. Burial with beach grit grave fill; 11. Red-brown compact 

sand; 12. Posthole with white ash fill; 13. Posthole with yellow sand fill; 14. Band of coral pebbles; 

15. Grey sand with some midden.  The sterile layer is clean coral sand.  Unit 11 equates with the red

grit A unit further south and west (see Chapter 4).  Excavation unit numbers are shown on the left.
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given the same number as the next most frequent species. For example, in Level 2, C. 
luhuanus was scored at 875, the number of the next most populous species in that level, 
Atactodea striata.  Since in these latter cases these numbers are considered 
underestimates, when taken collectively they offer a general perception of the dominance 
of C. luhuanus.  They rest on the assumption that C. luhuanus was the most numerous 
species in each excavation level, as perceived in the field. 

• In those levels where the next most populous species did not exceed 100 individuals, C.
luhuanus was scored at 100 because I had already collected this number of this species
on site for my exploitation study.  Again, these numbers underestimate the real numbers.

It is apparent that C. luhuanus is almost certainly under-represented in Table 12.3 in 17 of the 
25 excavation units.  This is also indicated in a different approach to the problem.  Table 12.6 
suggests that C. luhuanus probably exceeds 100 individuals in 20 of the 25 excavation units.  
In comparison, the next most numerous species, Atactodea striata exceeds 100 individuals in 
only 10 of the 25 excavation units.  While this solution is not entirely satisfactory, it provides 
a relative basis for species comparisons in the site, as well as density variations through time.  
Thus the numbers generated in Tables 12.2 and 12.3 are used as proxies for actual C. 
luhuanus numbers elsewhere in this chapter. 
Midden versus occupation units 
As discussed above, excavation units in the occupation levels were twice as thick as those 
employed for the excavation of the overlying midden.  This might suggest that any density 
comparisons through time should halve shell numbers in the lower unit (or double those from 
the upper unit).  This has not been done here because the behaviours that produced these units 
(incidental discard versus deliberate rubbish disposal) are so different that any such 
comparison would make little sense in helping to determine changes in shellfish usage 
through time.   
The solution here was to consider any discernible changes through time within each of these 
units and offer impressionistic observations on the relationship between the shell evidence 
from the upper and lower units. 
Species diversity 
As noted, a total of 95 shellfish species were identified from the N21/II deposits (Table 12.2).  
Signor et al. (1986) reported 398 gastropod species and an estimated 100 bivalve species 
from Motupore and vicinity.  Of the ten most common gastropods in N21/II (Table 12.9) only 
three are reported as abundant by Signor et al. (1986). They define abundant as being able to 
collect large numbers in a day or two.  These three species are Conomurex luhuanus, 
Littoraria scabra and Gibberulus gibberulus. Two Nerita species (N. undata and N. albicilla) 
have higher frequencies in the Motupore midden than Gibberulus gibberulus, but on the basis 
of shell size C. luhuanus, L. scabra and G. gibberulus are the three dominant species. 
Another survey of molluscs made at Daugo Island near Port Moresby (Poraituk 1988) reports 
91 species.   
It is possible that the Motupore midden contains upwards of 150 species when the 
unidentified but low frequency species are considered.  Such numbers reflect the diversity of 
edible and useful species found in tropical waters, as well as expansive collection patterns.  In 
temperate seas filter feeding bivalves tend to be numerically dominant (e.g. Swadling 
1972:12-13).  Except in certain estuarine areas, tropical waters have impoverished plankton 
content and individual frequencies of filter feeding bivalves are generally low.  The algal 
symbiotic members of the Tridacninae family have overcome this problem by their special 
relationship with photosynthesising algae.  
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Herbivorous gastropod species        MNI Rank 

Species from sand patches on coral reef 

1. Conomurex luhuanus (Linnaeus, 1758) 5967* 1 
2. Gibberulus gibberulus (Linnaeus, 1758) 887 9 
3. Canarium labiatum (Röding, 1798) 87 
4. Cerithium nodulosum  (Bruguière, 1792) 36 
5. Euprotomus aurisdianae  (Linnaeus, 1758) 17 
6. Strombus lentiginosus (Linnaeus, 1758) 10 
7. Cerithium sp. 8 
8. Pseudovertagus aluco  (Linnaeus, 1758) 3 
9. Canarium urceus (Linnaeus, 1758) 3 

Species from rocks and rubble on coral reef 

10. Nerita undata (Linnaeus, 1758 1950 5 
11. Nerita albicilla (Linnaeus, 1758) 1683 6 
12. Nerita polita  (Linnaeus, 1758) 707 10 
13. Monodonta labio  (Linnaeus, 1758) 405 13 
14. Turbo crassus (Wood, 1828) 313 16 
15. Cypraea spp. 175 27 
16. Monetaria moneta  (Linnaeus, 1758) 202 21 
17. Nerita squamulata (Le Guillou, 1841) 214 19 
18. Lunella cinerea (Born 1778) 211 20 
19. Planaxis sulcatus (Born 1778) 175 26 
20. Acanthopleura spinosa  (Bruguière, 1792) 146 29 
21. Tectus niloticus (Linnaeus, 1767 65 
22. Turbo argyrostomus  (Linnaeus, 1758) 57 
23. Nerita planospira  (Anton, 1838) 32 
24. Trochus maculatus (Linnaeus, 1758) 20 
25. Tectus pyramis (Born, 1778) 24 
26. Nerita plicata (Linnaeus, 1758) 35 
27. Cypraea tigris (Linnaeus, 1758) 20 
28. Haliotis sp. 24 
29. Angaria delphinus  (Linnaeus, 1758) 25 
30. Siphonariidae sp. 4 
31. Chrysostoma paradoxum (Born, 1778) 3 
32. Lambis scorpius (Linnaeus, 1758) 2 
33. Echinoidea sp. 2 
34. Ovula ovum (Linnaeus, 1758) 1 

Species from  sand or mud flats or sand patches on rocky or coral 
reefs  

35. Lambis lambis (Linnaeus, 1758) 278 17 
36. Clypeomorus sp. 156 28 
37. Bulla ampulla (Linnaeus, 1758) 13 
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Table 12.2 continued 
Species from mud flats MNI Rank 

38. Laevistrombus canarium (Linnaeus, 1758) 5 

Species from mangroves 

39. Littoraria scabra (Linnaeus, 1758) 2021 4 
40. Terebridae sp. 14 
41. Telescopium telescopium  (Linnaeus, 1758) 12 

Species from mangroves/bush fringe 

42. Melampus flavus (Gmelin, 1791) 9 
43. Neritina spp. 10 
44. Ellobium aurisjudae (Linnaeus, 1758) 4 
45. Thiaridae sp. 2 
Subtotal herbivorous gastropod species 16037 

Scavenging and predatory gastropod species 

Species from rocks and rubble on coral reef 

46. Conus spp. 84 
47. Conus marmoreus  (Linnaeus, 1758) 65 
48. Polinices sp. 57 
49. Chicoreus sp. 35 
50. Nassarius sp. 18 
51. Olividae sp. 4 
52. Crustacea (sub-phylum) 4 
53. Cymatiinae sp. 3 
54. Cassidae sp. 3 
55. Vasum sp. 3 
56. Mitridae sp. 2 
57. Nassa serta (Bruguière, 1789) 1 

Species from deep sea (washed ashore?) 

58. Nautilus pompilius  (Linnaeus, 1758) 3 
Subtotal scavenging and predatory gastropod species 282 

Filter feeding and algal symbiotic bivalve species  

Species from beach sand sloping to coral reef platform 

59. Atactodea striata (Gmelin, 1791) 3199 2 
60. Davila plana (Hanley, 1843) 100 31 
61. Donax faba  (Gmelin, 1791) 1 
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Table 12.2 continued 
Species from muddy sand on reef platform MNI Rank 

62. Periglypta puerpera ( Linnaeus, 1771) 355 14 
63. Gafrarium pectinatum (Linnaeus, 1758) 190 24 
64. Asaphis violascens (Forsskål in Niebuhr, 1775) 179 25 

Species from sand patches on coral reef 

65. Anadara antiquata  (Linnaeus, 1758) 594 11 
66. Vasticardium sp. 36 
67. Macoma contabulata (Deshayes, 1855) 16 
68. Pitar pellucidus (Lamarck, 1818) 6 
69. Paphia undulata (Born, 1778) 6 
70. Atrina exusta (Gmelin, 1791) 2 
71. Codakia tigerina (Linnaeus, 1758) 2 
72. Quidnipagus palatum  (Iredale, 1929) 2 
73. Fimbria fimbriata (Linnaeus, 1758) 2 
74. Tapes literatus (Linnaeus, 1758) 1 
75. Codakia punctata (Linnaeus, 1758) 1 
76. Tucetona pectunculus (Linnaeus, 1758) 1 

Species that are algal symbiotic bivalves on coral reef 

77. Hippopus hippopus (Linnaeus, 1758) 46 
78. Tridacna crocea (Lamarck, 1819) 23 
79. Tridacna spp. 22 

Species from inter-tidal rocks, dead coral, or mangrove trunks 

80. Pinctada sp. 2757 3 
81. Saccostrea echinata (Quoy and Gaimard, 1835) 1531 7 
82. Saccostrea glomerata (Gould, 1850) 1430 8 
83. Chama spp. 442 12 
84. Barbatia sp. 140 30 
85. Spondylus sp. 73 
86. Modiolus sp. 57 
87. Hyotissa hyotis (Linnaeus, 1758) 41 
88. Isognomon ephippium (Linnaeus 1758) 40 

Species from mud flats 

89. Placuna placenta (Linnaeus, 1758) 323 15 
90. Tegillarca granosa (Linnaeus, 1758) 231 18 
91. Malleus albus (Lamarck, 1819) 192 22 
92. Pegophysema philippiana (Reeve, 1850) 6 
93. Callista semperi  (Dunker, 1871) 2 
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Table 12.2 continued 
Species from mangrove swamp mud and brackish areas MNI Rank 

94. Polymesoda erosa (Solander, 1786) 191 23 
95. Battisa violacea (Lamarck, 1818) 52 

Subtotal filter feeding and algal symbiotic bivalve species 12292 

Total shells for Square N21/II 28611 

Table 12.2.  Frequencies of the 95 marine shell species identified from Square N21/II.  The data are 

initially divided into three groups, a) herbivorous gastropod species, b) scavenging and predatory 

gastropod species and c) filter feeding and algal symbiotic bivalve species.  Each of these groups is 

further sub-divided according to the various environmental zones from which the member species 

derive.  The 31 species for which 100 or more individuals were identified are ranked from the most 

numerous down.  *Note that the number for Conomurex luhuanus is an estimate; see text for 

details. 

The intense tropical sunlight utilised by these algae also encourages rapid plant growth on the 
extensive coral reef platforms found in tropical waters, and this provides food for large 
numbers of herbivorous molluscs (Odum and Odum 1955:291; Morton and Challis 
1969:464).  This explains the overall preponderance of browsing gastropods in the N21/II 
midden and the tendency for most bivalves, with the dominant exception of Tridacninae, to 
be from estuarine environments. 
Tables 12.3 to 12.8 indicate that both species diversity and the presence of particular species 
change very little through time in either the upper or lower units or between them.  Some 
exceptions to this are however notable.  Almost 98% of Pinctada sp. occur in excavation 
levels 2-6, where their usually small shells occur in large numbers (total = 2691) while they 
are barely represented elsewhere. Why this should be is not known.  The high visibility to 
gatherers of some species may explain why 48% of Saccostrea echinata and 44% of S. 
glomerata occur in excavation levels 15-25.   
In the case of the less populous species, appearance versus non-appearance is better explained 
in terms of species rarity in the assemblage and thus by chance collection rather than by 
changing cultural choice.  One example of such chance is Telescopium telescopium which 
occurs in small numbers of individuals (3, 1, 5, 1, 1) in excavation levels 6-10 inclusive and 
nowhere else.  This seems best explained by chance.  Incidental edible species appear to be 
taken opportunistically as discovered, probably at the same time as seeking more common (or 
targetted) species, or on occasions when shell collecting is incidental to other tasks, such as 
collecting water from the mainland.  As an indicator of cultural behaviour, the shell 
assemblage from N21/II is consistent with continuity rather than change, a model also 
supported by most other site data in this report. 
Species frequencies 
In addition to Tables 12.2-12.8, Table 12.9 lists the 12 most frequent gastropod and bivalve 
species encountered in N21/II.  These 12 species account for more than 80% of the 28,611 
identified shells from this square. Even without adjusting for volumetric differences 
discussed above, more than 72% (n = 20,754) of the identified shells come from the midden 
layers.  These twelve most common species derive from five environmental zones, suggesting 
that shell gathering activities occurred across the major zones in Bootless Bay (see below). 
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Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Total 

1 100 875 170 822 621 973 268 100 109 100 100 100 100 100 88 100 284 204 231 100 185 67 62 58 50 5967 

2 7 135 174 47 16 39 21 38 38 32 12 9 20 11 16 11 29 55 70 18 21 24 22 9 13 887 

3 20 31 10 12 2 3 4 2 1 2 87 

4 1 1 3 3 2 7 3 2 5 1 1 4 1 2 36 

5 1 2 2 2 3 1 1 2 2 1 17 

6 1 1 1 2 2 1 2 10 

7 1 2 1 2 2 8 

8 1 2 3 

9 2 1 3 
 

10 47 182 241 43 129 137 107 67 109 78 31 25 56 25 28 14 51 146 168 50 77 50 36 43 10 1950 

11 26 345 70 18 110 100 71 57 91 68 9 61 64 27 15 5 48 70 59 31 57 58 88 113 22 1683 

12 19 70 50 29 47 60 44 31 45 28 11 20 13 8 2 3 16 27 45 13 30 22 12 54 8 707 

13 16 109 61 11 30 27 31 10 13 39 3 3 4 4 11 20 5 2 3 1 2 405 

14 8 20 31 9 52 46 37 9 17 14 5 10 21 8 4 4 1 2 3 9 1 2 313 

15 14 20 7 7 25 13 15 3 1 9 4 1 4 2 4 3 3 4 4 6 2 1 4 17 2 175 

16 1 12 15 4 14 6 4 4 2 3 3 2 6 11 16 5 6 12 13 60 3 202 

17 17 57 12 7 37 15 9 8 9 9 5 3 2 1 2 3 2 3 12 1 214 

18 8 28 48 15 19 14 3 9 7 8 2 3 4 3 2 2 3 3 2 22 1 5 211 

19 15 2 5 11 10 41 27 3 3 3 1 6 19 8 4 8 8 1 175 

20 2 9 20 6 39 16 13 9 6 3 1 4 1 1 1 1 5 5 1 1 2 146 

21 6 5 5 8 7 5 7 7 1 2 1 1 2 3 2 1 1 1 65 

22 3 12 6 1 9 6 2 1 5 1 2 1 2 2 2 2 57 

23 8 2 7 2 1 2 1 1 1 1 1 1 4 32 

24 1 1 6 1 1 1 4 1 4 20 

25 1 3 5 5 5 2 1 1 1 24 

26 6 4 9 5 1 3 5 1 1 35 

27 2 4 5 1 2 1 1 2 2 20 

28 7 3 3 4 2 1 2 2 24 

29 6 5 2 5 2 2 1 1 1 25 
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30 1 1 1 1 4 

31 1 1 1 3 

32 1 1 2 

33 1 1 2 

34 1 1 
 

35 24 48 23 18 28 19 31 11 14 9 2 3 4 3 2 5 3 18 7 5 1 278 

36 17 98 13 8 2 1 1 4 5 6 1 156 

37 2 11 13 
 

38 1 2 2 5 
 

39 76 481 243 127 145 63 77 59 15 50 8 34 20 3 5 3 106 135 183 31 79 51 15 8 4 2021 

40 1 1 4 1 1 1 1 4 14 

41 3 1 5 1 1 1 12 
 

42 1 1 1 5 1 9 

43 2 3 1 3 1 10 

44 2 1 1 4 

45 1 1 2 
 

Total 382 2467 1229 1212 1381 1590 802 577 535 480 189 282 330 206 176 157 582 720 856 290 481 331 258 408 116 16037 

Table 12.3   Herbivorous gastropod species in N21/II by excavation unit (1-25).  Species number on left refers to that numbered species on Table 12.2.  Empty 

rows separate species by preferred environment (also listed on Table 12.2): 1-9, sand patches on coral reef; 10-34, rocks and rubble on coral reef; 35-37, sand or 

mud flats or sand patches on rocky or coral reefs; 38, mud flats; 39-41,  mangroves; 42-45, mangroves/bush fringe.  
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Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Total 

46 1 17 5 20 14 4 11 3 1 1 1 1 2 2 1 84 

47 4 14 8 4 10 2 5 3 1 1 1 1 1 7 2 1 65 

48 2 4 11 3 7 3 2 2 2 2 1 1 2 3 5 3 1 2 1 57 

49 1 2 4 2 4 8 1 2 1 2 1 5 2 35 

50 1 1 1 1 2 3 2 2 3 1 1 18 

51 2 1 1 4 

52 2 1 1 4 

53 1 1 1 3 

54 1 1 1 3 

55 2 1 3 

56 1 1 2 

57 1 1 

58 1 1 1 3 

Total 7 36 29 33 40 16 28 10 9 7 0 1 6 2 1 0 6 14 15 7 5 4 2 4 0 282 

Table 12.4.  Scavenging and predatory gastropod species in N21/II by excavation unit (1-25).  Species number on left refers to that numbered species on Table 

12.2.  Empty rows separate species by preferred environment (also listed on Table 12.2): 46-57, rocks and rubble on coral reef; 58, deep sea (washed ashore?). 
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Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Total 

59 43 875 186 44 260 214 140 30 50 47 27 172 90 37 25 13 143 200 223 80 185 10 33 58 14 3199 

60 30 4 1 6 1 1 3 2 6 2 2 2 3 6 5 17 5 2 1 1 100 

61 1 1 
 

62 5 28 16 14 32 15 12 3 10 24 15 14 7 9 6 27 21 25 34 7 6 6 7 9 3 355 

63 6 5 1 3 9 3 1 9 9 7 3 2 2 1 23 14 21 6 11 7 11 36 190 

64 3 11 8 2 21 29 4 4 3 19 13 14 7 2 1 6 4 10 1 4 1 12 179 
 

65 32 49 46 33 47 77 33 47 26 16 25 19 24 19 11 8 16 10 28 6 2 7 6 7 594 

66 1 3 7 2 2 2 2 2 1 2 2 1 1 1 1 1 5 36 

67 8 1 1 1 2 2 1 16 

68 1 1 1 1 1 1 6 

69 1 2 1 2 6 

70 1 1 2 

71 1 1 2 

72 1 1 2 

73 1 1 2 

74 1 1 

75 1 1 

76 1 1 
 

77 2 9 7 2 13 1 3 2 1 1 1 2 1 1 46 

78 2 4 4 2 1 1 2 1 3 1 1 1 23 

79 2 1 4 6 3 2 1 2 1 22 
 

80 9 674 422 822 621 152 25 9 2 2 2 1 2 2 1 1 2 1 2 2 1 2 2757 

81 26 210 74 26 74 176 15 38 50 54 3 13 9 8 17 46 204 231 133 39 39 29 3 9 5 1531 

82 8 228 83 39 142 105 84 35 40 24 5 1 7 15 63 284 74 78 28 54 11 5 11 6 1430 

83 35 4 23 20 40 25 10 5 11 38 11 5 9 1 18 21 19 40 16 10 22 13 43 3 442 
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84 7 8 16 8 31 10 4 3 5 3 1 6 1 1 1 6 7 1 1 1 5 12 2 140 

85 2 3 6 2 5 5 2 1 1 3 6 3 5 7 9 2 2 9 73 

86 34 1 1 1 1 3 1 1 4 1 1 2 3 3 57 

87 1 2 1 1 3 1 6 1 1 1 3 9 1 2 4 3 1 41 

88 2 1 1 3 1 1 3 2 5 7 4 4 3 3 40 
 

89 7 10 42 173 43 2 1 1 10 7 24 2 1 323 

90 9 17 35 10 22 23 10 16 14 30 3 14 1 7 2 2 7 1 3 2 2 1 231 

91 5 21 9 1 26 18 9 5 14 2 2 5 2 2 17 13 20 3 3 5 5 5 192 

92 1 1 1 1 1 1 6 

93 2 2 
 

94 9 14 18 16 9 36 10 5 10 6 1 7 1 2 2 1 13 11 12 4 2 2 191 

95 3 7 3 9 12 1 3 4 3 2 2 1 2 52 
 

Total 242 2207 986 1093 1542 973 371 218 253 292 120 271 177 123 101 192 773 668 654 210 344 118 100 221 43 12292 

Table 12.5.  Filter feeding and algal symbiotic bivalve species in N21/II by excavation unit (1-25).  Species number on left refers to that numbered species on 

Table 12.2.  Narrow, empty rows separate species by preferred environment (also listed on Table 12.2): 59-61, beach sand sloping to coral reef platform; 65-

76, sand patches on coral reef; 77-79, coral reef; 80-88, beach sand sloping to coral reef platform; 89-93, mud flats; 94-95, mangrove swamp mud and 

brackish areas. 
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Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
2

2
23 24 25 Score Rank 

1 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 5 5 5 5 5 4 4 4 4 120 1 

2 1 5 5 3 2 3 3 3 3 3 2 1 3 2 2 2 3 4 4 2 3 3 3 1 2 68 5 

3 3 3 2 2 1 1 1 1 1 1 16 16 

4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14 17 

5 1 1 1 1 1 1 1 1 1 1 10 19 

6 1 1 1 1 1 1 1 7 

7 1 1 1 1 1 5 

8 1 1 2 

9 1 1 2 

10 3 5 5 3 5 5 5 4 5 4 3 3 4 3 3 2 4 5 5 4 4 4 3 3 2 96 2 

11 3 5 4 2 5 5 4 4 4 4 1 4 4 3 2 1 3 4 4 3 4 4 4 5 3 89 3 

12 2 4 4 3 3 4 3 3 3 3 2 3 2 1 1 1 2 3 3 2 3 3 2 4 1 65 6 

13 2 5 4 2 3 3 3 2 2 3 1 1 1 1 2 3 1 1 1 1 1 43 7 

14 1 3 3 1 4 3 3 1 2 2 1 2 3 1 1 1 1 1 1 1 1 1 38 8 

15 2 3 1 1 3 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 33 10 

16 1 2 2 1 2 1 1 1 1 1 1 1 1 2 2 1 1 2 2 4 1 31 11 

17 2 4 2 1 3 2 1 1 1 1 1 1 1 1 1 1 1 1 2 1 29 12 

18 1 3 3 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 3 1 1 31 11 

19 2 1 1 2 2 3 3 1 1 1 1 1 2 1 1 1 1 1 26 13 

20 1 1 3 1 3 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 27 14 

21 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 18 15 

22 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16 16 

23 1 1 1 1 1 1 1 1 1 1 1 1 1 13 18 

24 1 1 1 1 1 1 1 1 1 9 
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25 1 1 1 1 1 1 1 1 1 9 

26 1 1 1 1 1 1 1 1 1 9 

27 1 1 1 1 1 1 1 1 1 9 

28 1 1 1 1 1 1 1 2 9 

29 1 1 1 1 1 1 1 1 1 9 

30 1 1 1 1 4 

31 1 1 1 3 

32 1 1 2 

33 1 1 2 

34 1 1 

35 3 3 3 2 3 2 3 2 2 1 1 1 1 1 1 1 1 2 1 1 1 36 9 

36 2 4 2 1 1 1 1 1 1 1 1 16 16 

37 1 2 3 

38 1 1 1 3 

39 4 5 5 5 5 4 4 4 2 4 1 3 3 1 1 1 5 5 5 3 4 4 2 1 1 82 4 

40 1 1 1 1 1 1 1 1 8 

41 1 1 1 1 1 1 6 

42 1 1 1 1 1 5 

43 1 1 1 1 1 5 

44 1 1 1 3 

45 1 1 2 

Table 12.6.  Relative frequencies of herbivorous gastropod species in N21/II by excavation unit (1-25).  1 indicates a frequency of 

1-9 individuals, 2 =   10-19 individuals, 3 = 20-49 individuals, 4 = 50-99 individuals and 5 = 100+ individuals.  Species number on

left refers to that numbered species on Table 12.2.
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Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Score Rank 

46 1 2 1 3 2 1 2 1 1 

  

1 

    

1 1 1 1 1 

    

20 1 

47 1 1 2 1 1 1 1 1 1 1 

 

1 1 1 1 1 1 

 

1 1 1 20 1 

48 1 2 1 1 2 1 1 1 1 1 1 

 

1 1 1 1 

  

1 18 2 

49 

 

1 1 1 1 1 1 1 1 1 1 

 

1 

 

1 

  

1 

 

13 3 

50 

   

1 1 1 1 1 1 1 

 

1 1 1 1 11 4 

51 1 

      

1 

    

1 3 

 

52 1 

 

1 

 

1 

 

3 

53 

 

1 1 1 

 

3 

54 

 

1 

 

1 1 3 

55 1 1 

   

2 

56 

  

1 1 2 

57 

 

1 

 

1 

58 1 1 1 

 

3 

Table 12.7.  Relative frequencies of scavenging and predatory gastropod species in N21/II by excavation unit (1-25).  1 indicates a 

frequency of 1-9 individuals, 2 =   10-19 individuals, 3 = 20-49 individuals, 4 = 50-99 individuals and 5 = 100+ individuals.  Species 

number on left refers to that numbered species on Table 12.2.  

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Score Rank 

59 3 5 5 3 5 5 5 3 4 3 3 5 4 3 3 2 5 5 5 4 5 1 3 4 2 95 1 

60 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 23 12 

61 1 1 

62 1 3 2 2 3 2 2 1 2 3 2 2 1 1 1 3 3 3 3 1 1 1 1 1 1 46 5 

63 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 2 3 1 2 1 2 3 31 9 

64 1 2 1 1 3 3 1 1 1 2 2 2 1 1 1 1 1 2 1 1 1 2 32 8 

65 3 3 3 3 3 4 3 3 3 2 3 2 3 2 2 1 2 2 3 1 1 1 1 1 55 3 

66 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17 14 

67 1 1 1 1 1 2 1 8 

68 1 1 1 1 1 1 6 

69 1 1 1 1 4 

70 1 1 2 

71 1 1 2 
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72 1 1 2 

73 1 1 2 

74 1 1 

75 1 1 

76 1 1 

77 1 1 1 1 2 1 1 1 1 1 1 1 1 1 15 16 

78 1 1 1 1 1 1 1 1 1 1 1 1 12 18 

79 1 1 1 1 1 1 1 1 1 9 

80 1 5 5 5 5 5 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44 6 

81 2 5 4 3 4 5 2 3 4 4 1 2 1 1 2 3 5 5 5 3 3 3 1 1 1 73 2 

82 1 5 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 31 9 

83 1 1 3 3 3 3 2 1 2 3 2 1 1 1 2 3 2 3 2 2 3 2 3 1 50 4 

84 1 1 2 1 3 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 28 10 

85 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 18 13 

86 3 1 1 1 1 1 1 1 1 1 1 1 1 1 16 15 

87 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17 14 

88 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14 17 

89 1 2 3 5 3 2 1 1 2 1 3 1 1 26 11 

90 1 2 3 2 3 3 2 2 2 3 1 2 1 1 1 1 1 1 1 1 1 1 36 7 

91 1 3 1 1 3 2 1 1 2 1 1 1 1 1 2 2 3 1 1 1 1 1 32 8 

92 1 1 1 1 1 1 6 

93 1 1 

94 1 2 2 2 1 3 2 1 2 1 1 1 1 1 1 1 2 2 2 1 1 1 32 8 

95 1 1 1 1 2 1 1 1 1 1 1 1 1 14 17 

Table 12.8.  Relative frequencies of filter feeding and algal symbiotic bivalve species in N21/II by excavation unit (1-25).  1 

indicates a frequency of 1-9 individuals, 2 =   10-19 individuals, 3 = 20-49 individuals, 4 = 50-99 individuals and 5 = 100+ 

individuals.  Species number on left refers to that numbered species on Table 12.2.  
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Species Total Type Environment 
Conomurex luhuanus 5967 Gastropod 1 

Atactodea striata 3199 Bivalve 3 
Pinctada sp. 2757 Bivalve 5 

Littoraria scabra 2021 Gastropod 4 
Nerita undata 1950 Gastropod 2 

Nerita albicilla 1683 Gastropod 2 
Saccostrea echinata 1531 Bivalve 5 

Saccostrea glomerata 1430 Bivalve 5 
Gibberulus gibberulus 887 Gastropod 1 

Nerita polita 707 Gastropod 2 
Anadara antiquata 594 Bivalve 1 

Chama sp. 442 Bivalve 5 

Table 12.9.  The 12 most common shell species in N21/II.  Environments as listed on the table are 1 = 

sand patches on coral reef; 2 = rocks and rubble on coral reef; 3 = beach sand sloping to coral reef 

platform; 4 = mangroves; 5 = inter-tidal rocks, dead coral, mangrove trunks. 

It was suggested above that comparisons between incidental and deliberate shell discard 
make density comparisons between the lower occupation layers and the upper midden layers 
problematic.  While this remains true, this change in site maintenance activity is itself most 
easily explained in terms of site population increase over time, a model previously proposed 
for Motupore (Allen 1985; Chapter 16). 

Shell frequencies in the lower unit show a gradual increase through time, peaking in 
excavation levels 17-19 (Figure 12.5), a point in the sequence that coincides with a thick shell 
and pottery layer seen in the stratigraphy (Figure 12.4).  It seems probable that this is an early 
phase of midden formation following occupation layers represented by the postholes seen in 
Stratigraphic Unit 11 in Square N21/II. 

This brief dumping episode was followed by sand accumulation showing less shell discard 
and the use of this locality for a burial.  Here the stratigraphy shows three sequential events 
that are clearer here than in the J and K squares: 1) postholes dug through a deposit that is 
equivalent to the red grit A levels elsewhere on the site (see Chapter 4); 2) above this, there is 
a thin layer of concentrated shell midden overlain by sandy deposits; and 3) subsequent to 
this, the grave cut from these sandy deposits through both the earlier strata.  While this 
sequence parallels the stratigraphic development further south and west, N21/II offers 
important verification of the sequence proposed in Chapter 4.  In the J and K squares a 
widespread buried soil formed at this time, but this does not extend to N21/II, and the 
impression is that there is at this time less direct use of both these areas.  In N21/II loose sand 
accumulated during this period, with some incidental shell discard at this location. 

From excavation level 14 onwards, discard is more clearly midden dumping, although shell 
frequencies initially remain relatively low.  It seems likely, comparing the data here with 
M23/IV, that N21/II was on the fringe of the midden area and that the bulk of dumping was 
occurring at this time a few metres further south.  From excavation level 10 onwards, shell 
frequencies increased in N21/II, as the midden grew outwards to reach this location; the 
increase in shell density reached a plateau in excavation levels 3 to 6 and then sharply 
increased again in level 2. 
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Figure 12.5.   Frequency distributions of herbivorous gastropods and bivalves for N21/II by 

excavation level. 

Figure 12.6.   Frequency distributions of scavenging and predatory gastropods for N21/II by 

excavation level.  

This increase was dramatic, approximately doubling the density of shells compared to levels 
immediately below it.  However, this increase was less dramatic than the plunge in shell 
frequencies in excavation unit 1.  While it is possible dumping moved elsewhere on the site at 
this time, the obvious explanation is that it coincided with the rapid and total abandonment of 
the site, a view supported by the presence in the upper excavation units of N21/II of 
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potsherds with the standardised ‘sloping incised band motif’, the youngest bowl decoration 
style on Motupore (see Chapter 8). 
Both the lower occupation zone and the upper midden zone reflect increasing shell densities 
over time.  Allowing for the vagaries of the use and non-use of this specific site location, the 
evidence from N21/II is best seen to reflect a continuing increase in shell discard, and by 
implication an increasing human population over time.  The fundamental change in site 
maintenance supports this interpretation, where people moved from ‘informal’ dumping to 
more structured dumping at specified locations.  
Patterns in the use of shell collecting localities 
Table 12.2 lists a range of environmental zones from which the bivalves and gastropods from 
N21/II were collected.  The 12 most dominant species (Table 12.9) comprise five bivalve and 
five gastropod species that derive from five zones.  Two zones relate to coral reefs and two to 
estuarine localities while the very numerous Atactodea striata live in beach sand sloping onto 
coral reef platforms.  These data indicate that shell collecting occurred over the principal 
zones available to people on Motupore. They gathered shellfish not only from the shores of 
their island, but also from neighbouring reefs and islands and estuarine localities on the 
mainland.  The data in Tables 12.3 to 12.5 also show that this pattern varied little over the life 
of the settlement. 
The same conclusion is demonstrated by the distributions of the three classes of shellfish 
present in the assemblage - herbivorous gastropods, scavenging and predatory gastropods, 
and bivalves.  Figure 12.5 shows these data for bivalves and herbivorous gastropods; 
scavenging gastropods are graphed separately (Figure 12.6) for scale reasons.  All three 
classes show very similar distributions through time.  Thus while some species differed in 
frequency distributions through time, at this class level the data demonstrate a continuing 
single pattern of exploitation. 

Shellfish collection areas around Motupore 
Figure 12.7 shows the likely range within which the people at Motupore Island gathered their 
shellfish.  Their eastern collecting boundary was probably close to Motupore because of 
possible conflicts with the Eastern Motu (Oram 1977). 
Figure 12.7 assumes that Motupore inhabitants gathered shellfish from all the accessible 
localities available to them.  As noted, the diversity of species found in the prehistoric 
midden underestimates the natural occurrence of available species in this area.  The restricted 
distribution of some species, particularly Pegophysema philippiana, or the shellfish 
preferences of present-day villagers, or the source locations for the potting clay used at 
Motupore, or the traditional history of conflict with the ancestors of the Eastern Motu, all 
give insights into the distances likely to have been frequently travelled by the prehistoric 
occupants of Motupore Island.  Although today people sometimes make special expeditions 
for shellfish, especially Tridacninae, most shellfish gathering is done in conjunction with 
some other activity, such as gardening, quarrying clay or fishing.  
For example, P. philippiana, which appears restricted in its distribution to Dagulata estuary 
within Bootless Bay (Figure 12.7), might have been collected by women and children who 
accompanied their menfolk on fishing expeditions to Dagulata.  Today women from Pari 
gather this shellfish when their men go tuna fishing there at the commencement of the strong 
south-east winds in June and July. 
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Figure 12.7.  Principal locations for collecting Conomurex (=Strombus) luhuanus and Anadara 

antiquata near Motupore Island, offering a geographic reason why the former are more common in 

N21/II than in the latter.  Key to locations: 1. Minitoa; 2. Konekone;  3. Garogarona;  4. Boiourena;  5. 

Idumava; 6. Bogoro; 7. Motupore;  8. Manunuha;  9. Loloata; 10. Kebere; 11. Malala; 12. Tupusereia; 

13. Dereamada; 14. Kururu; 15. Iala; 16. Hatugaga. For Anadara granosa read Tegillarca granosa.

Unfortunately there are only a few detailed reports on edible marine shellfish in Papua New 
Guinea (see Asigau 1988; Hinton 1982; Kakare and Swadling 1977; Kari 1977; Kinch 2003; 
Maclean 1973, 1974, 1975; Moir 1989; Pernetta and Hill 1981; Poiner and Catterall 1988; 
Popei, Mills and Rhodes 1972; Poraituk and Ulijasek 1981; Swadling 1977a, 1977b, 1977c, 
1994; Swadling and Chowning 1981) and thus difficulty in identifying the most important 
shell food species. There is a great need for detailed schematic studies such as the work done 
by Morton and Challis (1969) in the Solomon Islands.    

One result of this is that the environmental groupings used in this chapter are very broad.  For 
instance, some bivalves such as Anadara antiquata only occupy intertidal sandy areas on 
coral reefs, whereas others such as Pitar pellucidus are found in sandy areas below low tide 
(Cernohorsky 1972:237).  For this reason it is difficult to determine how many species might 
have been gathered on the local barrier reef (as opposed to the fringing reefs).  Certainly it is 
likely that some of the Conus shells and Tectus niloticus, for example, were obtained there.  
However, it must also be appreciated that even should such findings be available, that there is 
a complex intermixing of hard and soft substrates in the tropics, quite unlike anything found 
in temperate zones.  Within a very small area a host of different habitats can be found and 
this makes it difficult to subdivide the tropical marine environment into specific zones (and 
thus collecting areas) except at a very broad level. 
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The impact of human exploitation on Conomurex (=Strombus) luhuanus and Anadara 
antiquata at Motupore 
Conomurex luhuanus 
C. luhuanus makes an important contribution to diet when other animal food is scarce in parts
of both Central and Milne Bay Provinces.  High densities of this shellfish are found
where seagrass beds occur on the sandier areas of reefs and shorelines.  Except in areas with
limited habitat such as on a narrow fringing reef, two factors contribute to the resilience of
Conomurex luhuanus colonies, despite heavy gathering.  One is that colonies extend to sub-
tidal depths of more than 2.5 m taking part of each colony out of the range of easy gathering.
The other is that juveniles are less visible to gatherers because they spend far more time
buried in the sand than adult C. luhuanus do (Asigau 1988; Kinch 2003; Poiner and Catterall
1988; Swadling 1977a, 1977b).
Because of this, large numbers can be consistently gathered from dense colonies.  Poiner and 
Catterall (1988) report densities of between 8 and 23 individuals per square metre for 
colonies in Bootless Bay.  Six villagers were able to gather 1100 individual Conomurex 
luhuanus in 45 minutes from Patch Reef east of Loloata Island in Bootless Bay.  This catch 
was considered to be enough to feed 27 people over two days (Poiner and Catterall 1988).  
Hinton (1982) reports that on Yule Island, in western Central Province, an average of 100 
people were able to collect two buckets (each bucket containing about 85 C. luhuanus) some 
300 days of each year without depleting the resource.  In 1999 on Manua Island, near 
Brooker Island in Milne Bay, three women seeking C. luhuanus to sell or trade gathered 1753 
individuals in 75 minutes (Kinch 2003:7-8).  However, this level of exploitation cannot be 
sustained on narrow fringing reefs, such as found near Gabagaba, east of Bootless Bay, in 
Central Province.  There, heavy gathering has been observed to deplete the local population 
(Asigau 1988). 

While Conomurex luhuanus and Anadara antiquata are important food species to the 
Western Motu, their representations in N21/II are quite different.  As noted, C. luhuanus is 
extremely common in all excavation units.  Anadara antiquata is also present in all but the 
earliest excavation unit, but in consistently lower frequencies.  These two species were 
selected for closer analysis because their different diets and habitats meant that any changes 
found in the nature of their combined gathered populations over time would more likely 
reflect changes in human predation patterns, rather than environmental changes in food 
supply or the substrate altering their availability. 

Human predation changes the dynamics of a shellfish population.  Over a period of time 
shellfish gathering produces a consistently high mortality of large individuals within a species 
that exceeds the death rate in such individuals in the natural population.  By adding to the 
mortality rate in this way, shellfish gathering produces changes in the age and growth rate of 
the exploited population.  The continual gathering of the older, larger sized individuals in 
a bed induces a rapid turnover of age classes, with the consequence that there is a general 
reduction in the age range, and hence the overall shell size of the population.  The heavier the 
exploitation, the more dominant the younger age classes will become. 

The methodology for determining the impact of human predation on C. luhuanus and A. 
antiquata can be found in Swadling (1976:156-60; 1977a:182-86; 1977b:298-300).   

For C. luhuanus from Motupore the following measurements were made: shell length in mm, 
the percentage of the population greater than 45 mm in length and the percentage of the 
population with lip thickening.  Here it is important to understand that once strombs, 
including C. luhuanus, reach sexual maturity they stop growing lengthwise, but the lip then 
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begins to curl outwards and the shell begins to grow thicker but not larger or more 
voluminous (Wilson and Gillett 1971:17).   
The results obtained are presented in Table 12.10 and can be compared with data from 
various modern populations.  These include modern samples from Motupore and nearby 
Loloata Island and Boera, the Garogarona bed in Taurama Bay, traditionally gathered by 
people from Pari, and Nukakau in West New Britain.  In the 1970s, when these data were 
collected, shellfish gathering around Motupore and Loloata was light to medium; exploitation 
was heavy at the other sites.  

Excavation Sample Minimum Maximum Percentage Percentage 
level number length length 45mm+ lip thickening 

1 100 25 60 39 55 
2 100 35 57 66 57 
3 100 35 58 60 60 
4 100 35 60 72 60 
5 100 31 59 56 58 
6 100 28 59 56 58 
7 100 24 59 52 49 
8 100 34 55 58 65 
9 100 34 54 50 59 
10 100 34 54 56 62 
11 100 32 55 43 55 
12 100 34 54 43 57 
13 100 31 58 44 47 
14 100 28 54 42 53 
15 88 31 55 53 69 
16 100 30 67 47 55 
17 100 30 62 44 37 
18 100 29 56 18 43 
19 100 31 54 25 36 
20 100 28 55 27 34 
21 82 32 59 29 43 
22 67 32 55 26 33 
23 62 32 52 37 51 
24 58 26 51 29 33 

Table 12.10.  Measurement results in mm for Conomurex luhuanus from N21/II.  See text for details. 
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Modern 1970s Sample Minimum Maximum Percentage Percentage 
sample exploitation number length length 45mm+ lip thickening 

Motupore light 100 45 59 100 94 
Loloata medium 99 38 61 75 71 
Boera heavy 141 33 54 47 63 

Nukakau WNB heavy 100 32 52 28 53 
Garogarona, Taurama heavy 100 36 48 17 48 

Table 12.11.  Measurement results in mm for Conomurex luhuanus from modern populations under 

various levels of exploitation.  See text for details. 

A comparison of Tables 12.10 and 12.11 indicates that the C. luhuanus gathered by the 
prehistoric occupants of Motupore had the same growth potential as the modern samples 
from Motupore and Loloata Island, because the longest shell lengths from the prehistoric 
sample are comparable to the modern sample.  However overall length of the prehistoric 
sample, considered as the percentage of the population 45+ mm in length, was much smaller 
than the modern unexploited or infrequently exploited shellfish population and more closely 
resembled the samples from frequently exploited beds. 

This assessment is further supported by the age structure of the prehistoric C. luhuanus 
samples, measured by lip thickening.  In the prehistoric samples, the lower number of mature 
individuals is again characteristic of what would be expected in exploited shellfish beds.  The 
Motupore shellfish are from populations which were experiencing a rapid turn-over of age 
classes, seen as a general reduction in the age range present.  At no time during the 
prehistoric occupation of Motupore did the C. luhuanus populations in the vicinity revert 
back to an unexploited state.  This demonstrates that the shell beds producing the Motupore 
sample were under continuous predation.  These shell data combine with other lines of 
evidence in this report (stratigraphy, dating and ceramic analysis) to argue for continuous 
human residence on the island for the nominated period c.1200 AD to c.1700 AD. 
Anadara antiquata 

Both modern and prehistoric populations of A. antiquata were also studied.  With this 
species, measurements were made on shell length and depth (see Swadling 1977a, 1977b for 
the positions at which these measurements were taken); for the data see Tables 12.12 and 
12.13.  The results are similar to those for C. luhuanus, with A. antiquata also deriving from 
exploited beds for the duration of the prehistoric occupation. 
Some of the prehistoric A. antiquata from Motupore were much bigger than those from 
modern A. antiquata beds.  It is possible these large individuals were not living in close 
proximity to each other, but were occasionally found in widely scattered positions on the 
reefs.  However it is evident that while some individuals reached old age, most of the 
individuals from N21/II are smaller than would be expected for a previously unexploited 
shellfish population or one with low levels of exploitation by humans.   
No large colony of A. antiquata occurs near Motupore Island.  The nearest known beds are 
located at Minitoa off the present-day village of Pari to the west and beyond Tupesereia to the 
east.  This geographic distribution explains the lower sample numbers of A. antiquata 
compared to C. luhuanus recovered from N21/II.   
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Excavation Sample Minimum Maximum Percentage Minimum Maximum Average 
level number length length 50mm+ depth depth depth 

1 32 37 73 18 9 22 13.1 
2 49 33 81 32 8 25 14.2 
3 46 23 66 32 6 23 13.4 
4 33 32 60 48 9 20 14.3 
5 47 33 78 46 10 20 13.8 
6 77 40 54 42 11 17 14.4 
7 33 28 71 33 8 25 13.8 
8 47 27 64 42 6 21 13.5 
9 26 28 68 42 7 23 14.2 
10 16 33 73 50 7 24 12.7 
11 25 42 68 52 11 24 14.8 
12 19 33 62 26 8 21 12.8 
13 24 28 59 37 6 19 13.6 
14 19 32 51 21 8 17 12.7 
15 11 28 53 18 7 16 11.3 
16 8 29 50 12 8 15 11.5 
17 16 27 48 7 14 11.7 
18 10 30 55 10 8 16 11 
19 28 28 51 10 7 18 12 
20 6 28 53 33 7 16 12.9 
21 2 25 34 10 14 12 
22 7 30 46 7 12 9.4 
23 6 27 44 7 14 10.6 
24 7 27 49 6 13 9.5 

Table 12.12.  Measurement results for Anadara antiquata from N21/II.  Note that data in column 5 were only 

calculated when five or more individuals in each sample exceeded 50 mm in length.  See text for details. 

Modern Sample Current Min. Max. %age Min. Max. Average 
sample number exploitation length length 50mm+ depth depth depth 

Round Point 164 medium 35 65 59 10 19 14.8 
Walai 100 heavy 30 59 13 7 17 11.9 

Nukakau WNB 100 heavy 27 55 2 7 16 11.7 
Boera 100 heavy 29 54 12 8 17 11.8 

Porebada 46 heavy 38 55 14 10 17 12.6 
Minitoa (Pari) 57 heavy 29 52 4 7 13 9.1 

Table 12.13.  Measurement results for Anadara antiquata from modern populations under various levels of 

exploitation.   
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Changes in C. luhuanus and A. antiquata through time 
The most interesting result of this analysis derives from examining changes in these species 
through the period of prehistoric settlement.  The C. luhuanus samples from the lowest levels 
of N21/II (like Taurama – see Swadling (1977b)) appear to be smaller and exhibit a greater 
degree of juvenility than those found in the upper deposits.  This increase in size in C. 
luhuanus can be seen in Figure 12.8, which examines the percentages of shells over 45 mm in 
length and lip thickening and is parallelled by similar data for A. antiquata (Figure 12.9).   
Like the C. luhuanus samples, A. antiquata are smaller in size earlier in the sequence.  While 
it is not possible to determine age groups for A. antiquata the results offer independent 
support from a different species deriving from a different ecological zone that there was a 
greater dependence on shellfish earlier in the sequence.  It should also be noted that this trend 
is sharply reversed in the upper two excavation units, where many smaller shells were also 
taken. 

Figure 12.8.  Percentages of C. luhuanus 45+ mm in length and with lip thickening, for 24 excavation 

levels in N21/II.  No complete shells were recovered from N21/II/25. 

Figure 12.9.  Percentages of maximum length and depth for A. antiquata, for 24 excavation levels in 

N21/II.  No A. antiquata were recovered from N21/II/25.   
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Two related and important implications can be noted.  

The first is that despite the vast increase in the number of shells recovered from the upper 
(midden) excavation levels of N21/II, these data suggest that exploitation pressure on this 
resource was in fact lower towards the end of the prehistoric sequence and that there was 
greater dependence on local shellfish resources at the time the lower deposits were being 
accumulated.   
The second implication concerns explanations for this.  Three competing scenarios seem 
possible: 

• the quest for shellfish was widened to incorporate new shell beds at some point in the
sequence.

• the quest for shellfish was continually widened to incorporate new shell beds
throughout the life of the settlement.

• shellfish, while remaining an important dietary item either seasonally or annually,
decreased in importance in the total diet through time, apart from the end of the
occupation, when it began to increase.

The first scenario is not supported by the data in Figures 12.8 and 12. 9, which indicate a 
gradual increase in these maturity indices over the life of the settlement, rather than a change 
at some point in the sequence.  The second scenario could be supported by the shell data in 
Figure 12.9, but not by the overall numerical data.  A. antiquata represents only 2.1% of the 
total assemblage, ranging from 0% in excavation unit 25 to 8.1% in unit 11, and in the most 
numerous units (2-6) represents between 1.0% (unit 2) and 3.0% (unit 6).  Any expansion 
onto new A. antiquata beds should have resulted in an increased representation of this 
species, but this did not happen.  As well, this scenario is not supported by the known A. 
antiquata distribution data that suggest that the foraging zone would have had to expand 
either (or both) to the east or west, onto shell beds almost certainly controlled by other 
villages, at a time when the oral history indicates continual warfare between communities in 
Bootless Bay, at least during the late phase of the Motupore sequence (Oram 1977). 

The third scenario implies that by the time the upper deposits were being built-up, the site 
inhabitants had developed alternate subsistence acquisitioning, either locally or at a distance, 
that allowed them to be less dependent on local shellfish resources.  If this were to be true, it 
would imply that the increasing evidence for subsistence trading through the lifetime of the 
Motupore settlement, detailed elsewhere in this volume, is not a simple response to dwindling 
local food sources caused by overexploitation, but rather an alternate subsistence strategy.  
This speaks directly to the research questions outlined in Chapter 3 and is further explored in 
the final chapter of this report. 

Summary of the shell data from N21/II 
The shell sample from square N21/II provides a good representation of the wider distribution 
of discarded shell in the site.  Structurally the assemblage divides into a lower section of 
occupation layers from the beginning of site occupation in excavation unit 25 up to units 16-
17, the point where there is a downturn in the density of deposited shell compared to the 
layers above.  This change is interpreted from this square and other site data to indicate the 
non-use of this part of the site for a short period, but not to represent site abandonment.  This 
point in the sequence is marked in this square and nearby by a period of human burials which 
may account for the downturn in cultural deposition at this time, either because the burials are 
under or outside houses (see Chapter 15) or because this becomes a cemetery location. 
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Above this, shell midden accumulates from excavation unit 14 to the surface, when 
deposition stops abruptly.  In both the lower and upper deposits shell deposition increases 
over time.  This is more apparent in the upper midden deposit where it reflects organised 
dumping.  While to some extent this changed function explains the significant shell density 
increase, the absolute difference still allows that the human population on the island increased 
significantly in the later period of occupation. 
At a finer scale the nature of the depositional episodes suggests that the midden layers were 
not greatly disturbed.  Within the general pattern of increase through time, numbers vary 
from excavation unit to excavation unit in keeping with a pattern of episodic dumping; more 
telling are some patterns at species level, where some species that are absent from, or barely 
represented in most excavation units will suddenly occur in significant quantities.  Mention 
has been made above of Pinctada sp., Saccostrea echinata and Saccostrea glomerata in this 
regard and Figure 12.10 shows a similar pattern for two less numerous species, the mud 
oyster Placuna placenta and the gastropod Clypeomorus sp., that appear in significant 
numbers at single points in the sequence but otherwise occur only sporadically.  These appear 
to reflect single gathering/consumption events. 

Figure 12.10.  The numerical distribution of Placuna placenta and Clypeomorus sp., in the upper 

midden levels of N21/II.  See text for discussion. 

Despite these fine scale patterns there is little change in the fundamental nature of shell 
fishing throughout the life of the settlement.  Although 95 species were identified, 12 species 
account for 80% of the assemblage. Conomurex luhuanus, even on the probable 
underestimation offered in this analysis, accounts for more than 20% of the sample and in 
reality this might be as high as a third.  It is the most numerous species in all or nearly all 
excavation units. 
Comparisons with the Taurama site show that of the twelve most numerous species in N21/II 

0

20

40

60

80

100

120

140

160

180

200

1 2 3 4 5 6 7 8 9 10

Clypeomorus sp.

Placuna placenta

483



as listed in Table 12.9, eight of them are also in the 12 most frequent species at Taurama, 
based there on relative frequencies rather than actual counts (Bulmer 1978: Table 8.5; 
Swadling 1977b).  The four remaining species on Bulmer’s list are all prominent at 
Motupore.  It would appear that shell fishing strategies were similar at both places with a 
reliance on C. luhuanus, but with an overall strategy that encompassed the major 
environmental zones. 
The most surprising result of this analysis is the implication that human pressure on the 
Bootless Bay shellfish beds relaxed over the time of the Motupore settlement.  The 
implications have been outlined above and are further considered in Chapter 16. 

Local taxonomies used to classify Central Province shellfish 
A study of Central Province folk taxonomies was undertaken to aid in the interpretation of 
the prehistoric midden deposits at Motupore, as well as other Central Province sites.  Going 
west to east along the south Papuan coastline, I recorded traditional shellfish names in the 
following coastal Central Province languages: Roro, Nala, Koita, Motu, Sinagoro (by the two 
dialects of Babagarupu and Balawaia), and Keapara by the Hula dialect.  The only coastal 
language not represented along the coastline west of Port Moresby is Doura, which is spoken 
at no more than six villages on the eastern side of Galley Reach.  To the east of Port Moresby 
the Mailu and Magori language families, located to the far east of the Central Province, are 
the only ones excluded.  This listing thus allows a comparison to be made of the shell 
groupings used by folk and scientific taxonomists. 
 Shell groupings used by folk and scientific taxonomists 
Rather than provide a complete list of Central Province shellfish, Tables 12.14 and 12.15 list 
most of the species of interest to the prehistoric and present inhabitants of the Central 
Province. Note that these tables include a greater range of species than reported from the 
Motupore midden.  Apart from the Hula listings, all other names were gathered during group 
sessions, with the names given being vetted by the others present.  As Ralph Bulmer (1970) 
found for Karam vertebrates, there is a conceptual correspondence between the great majority 
of Central Province shellfish terminal taxa and the species recognised by zoologists. It is 
clear that the coastal people of the Central Province perceive shellfish to be naturally grouped 
and separated from each other by multiple distinctions of appearance and habitat.  The food 
values (and past industrial values) of shellfish provide strong practical reasons for this.  
 However, in spite of a similar orientation in grouping there is no one-to-one correspondence 
between the folk and scientific taxonomies.  Among bivalves about 50% of all scientific 
species have a Motu terminal taxa name, while the other 50% are not separated.  Instead, 
shellfish that are similar in morphology and/or habitat are grouped under a single name.  For 
example, Tridacna crocea, Tridacna maxima and Tridacna gigas are all referred to as 
kunukunu by the Motu people at Tupesereia.  The grouping of similar shellfish is even greater 
with gastropods, with fewer than 30% being differentiated at the species level. 

Table 12.14. (Overpage)  A comparison of European scientific and Papuan folk taxonomies for 

common Central Province shellfish, using names provided by four Motu villages, Boera, Porebada, 

Pari and Tupesereia.  Where two names are offered in a single category separated by / (e.g. 

toea/kaiakaro) the first name signifies a large individual in this species and the second name signifies 

a small individual.  Shell species in bold indicate that those species were identified in the N21/II 

sample.  Where shells in this sample were only identified to Genus, the Family name is in bold.  
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Class: Gastropoda 

Subclass: Prosobranchia 
Order: 

Archaeogastropoda 

Superfamily Family Genus/Species Boera Porebada Pari Tupesereia 

Pleurotomariacea Haliotidae Haliotis ovina demoda riripe naunau 

Trochacea Trochidae Angaria delphinus bobo kwaraigi kararigi kwaraigi kwaraigi 

Chrysostoma paradoxum bisisi matuhatu rokuarokua bedebede 

Monodonta labio kwamenau kwamenau kwamenau kwamenau 

Tectus pyramis laia laia laia laia 

Tectus niloticus laia laia laia laia 

Trochus maculatus gogorio laia laia laia 

Turbinidae Turbo argyrostomus boubou kwamenau rokuarokua rokuarokua 

Turbo cinereus matahatu mata-ata mataniboko 

Turbo crassus bobo kwamenau bobo bobo 

Neritidae Nerita plicata bisisi bedebede bedebede 

Nerita undata bedebede bedebede bedebede 

Nerita squamulata bisisi kuhikuhi bedebede 

Nerita albicilla maimai gadomaimai 

Nerita polita pokani bedebede 

Nerita planospira bisisi kohikohi bisisi hagwa 

Nerita zigzag bisisi 

Nerita sp. bisisi bisisi bisisi 

Order: Mesogastropoda 

Littoriniacea Littorinidae Littoraria scabra hururu kururu ururu ururu 

Cerithiacea Thiaridae Thiaridae sp. dugulata dudu dugulata dudu 

Planaxidae Planaxis sulcatus dudu kuboro dudududu dudu dudu 
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Potamididae Terebralia sp. dudu malegau dudulata dudu 

Telescopium telescopium gaiva gaiva gaiva geiva 

Cerithiidae Pseudovertagus aluco kunulata dudulata dudulata iduari 

Cerithium nodulosum kunulata kwararigi dudulata iduari 

Cerithium sp. malegau dudu dudu 

Cerithium moniliferus 

Clypeomorus sp. dudu dudu dudu dudu 

Strombacea Strombidae Strombus aurisdianae boromaboroma boromaboroma bononabonona ragaraga 

Gibberulus gibberulus kekeroma kekeroma kekeroma 

Strombus labiatus vaburema vaburema vaburema vaburema 

Strombus lentiginosus boromaboroma boromaboroma bononabonona ragaraga 

Conomurex luhuanus roku roku roku roku 

Canarium urceus vaburema vaburema vaburema vaburema 

Lambis lambis ragaraga ragaraga ragaraga ragaraga 

Lambis scorpius scorpius didiulaito ragaraga ragaraga 

Laevistrombus canarium dagadaga daga bonomabonoma dagani 

Tonnacea Tonnidae Tonna tessellata koko 

Cymatiidae Cymatium muricinum kibikibi kibikibi kibikibi kibikibi 

Cymatium pileare kibikibi kibikibi kibi 

Charonia tritonis kibi kibi 

Cassidae Cassis cornuta kema kibi kema kibi 

Cypraeacea Cypraeidae Cypraea arabica buaramoramo buadaera buadaera nononono 

Cypraea erosa musimusi musimusi nononono 

Cypraea errones musimusi musimusi nononono 

Monetaria moneta musimusi musimusi kuekue 

Cypraea tigris nononono nono nononono nononono 

Cypraea vitellus buaramoramo buadaera buadaera hodo 

Ovulidae Ovula ovum lokuru lokuru lokuru lokuru 
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Naticacea Naticidae Mammilla opaca taitutaitu taitutaitu taitukava 

Mammilla sebae taitutaitu taitutaitu taitukava 

Polinices melanostromus taitutaitu taitutaitu taitutaitu taitukava 

Polinices pyriformis taitutaitu taitutaitu taitutaitu taitukava 

Muricacea Muricidae Chicoreus torrefactus karangi kwaraigi kararigi kwararigi 

Chicoreus permaestus kibiriki kibi kebi kibi 

Drupa morum kararigi kwarigi kararigi 

Thais aculeata kibi kararigi kwarigi kararigi 

Buccinacea Buccinidae Cantharus fumosus kibikibi kibikebi taotao taitukava 

Nassariidae Nassarius albescens albescens aniauka taotao taitukava taitukava 

Nassarius coronatus movio sinana aniauka taotao taitukava 

Volutacea Olividae Oliva reticulata paroro pariri pariri 

Vasidae Vasum turbinellus kwaraigi kararigi kwaraigi kararigi 

Volutidae Melo amphora koko vaburema 

Mitridae Strigatella crassa bomaboma vaburema 

Conacea Conidae Conus marmoreus bou bou kaiakaro bou 

Conus coronatus bou girogiro bou 

Conus emaciatus kaiakaro bou huau bou 
Conus leopardus 
Conus litteratus 

toea 
toea 

toea 
toea 

toea 
toea 

toea/ kaiakaro 
toea/ kaiakaro 

Conus textile bou mediga bou 

Conus virgio bou bou bou bou 

Conus sp. bou bou bou bou 

Terebridae Terebra crenulata dudulata dudulata dudulata iduari 

Subclass: Opisthobranchia 

Order: Cephalaspidea 

Acteonacea Acteonidae Bulla ampulla koko koko koko dedidedi 
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Subclass: Pulmonata 
Order: Basommatophora 

Ellobiacea Ellobiidae Ellobium aurisjudae ovari dudukwadogi 

Melampus flavus dudulata dudu dugulata dudu 

Class: Amphineura 

Subclass: Polyplacophora 

Order: Chitonida 

Chitonoidea Chitonidae Acanthopleura spinosa lokosi rokuarokua lokosi lokosi 

Class: Cephalopoda 

Subclass: Nautiloidea 

Order: Nautilida 

Nautilidae Nautilus pompilius digoa digoa digoa digua 

Class: Bivalvia 

Subclass: Pteriomosphia 

Order: Archoida 

Archoidea Arcidae Anadara antiquata kuadi kuadi kuadi kuadi 

Tegillarca granosa giri giri giri giri 

Barbatia sp. kokodiro gogodiro gogodiro semalau 

Order: Mytiloida Mytilacea Mytilidae Modiolus sp. gugu gugu gugu gugu 

Pinnacea Pinnidae Atrina gouldii dihudihu diudiu diudiu dihudihu 

Pteriacea Pteriidae Pinctada margaritifera laro laro laro laro 

Pinctada maxima laro/larolaro mairi mairi mairi/maromaro 

Isognomonidae Isognomon ephippium lakedo riripe siro lagilagi 

Malleidae Malleus albus laro 

Pectinacea Placunidae Placuna placenta pata pata pata pata 

Spondylidae Spondylus sp. mudugara nudugara mudugara mudugara 

Ostreacea Ostreidae Sacchostrea echinata siro siro siro siro 
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As with the Karam (Bulmer 1970:1077) unfamiliar terminal taxa are generally identified by 
morphological features alone, on occasion also adding limited and rather gross information 
about habitat.  For example, at Tupesereia unfamiliar shells from the Thiaridae family were 
allocated to dudu, a grouping which includes other turret-like shells such as Planaxis 
sulcatus. 
Some variation in the extent of differentiation in terminal taxa names is the consequence of 
species distribution.  For example, there is a marked difference in the coastal resources of the 
Motu and Roro speakers at Delena.  The latter tend to group rather than separate coral reef 
shellfish while the Motu separate many of these, reflecting habitat differences.  The coastline 
inhabited by the Motu has a diverse range of shellfish habitats.  In the immediate vicinity of 
Port Moresby the coastline is indented by numerous embayments formed by the bold 
promontories of steep hills.  These headlands are fringed by reefs generally less than 100 
metres wide.  Between the headlands are smaller coastal bays lined with either sandy beaches 
or dense mangrove swamps.  The fringing reefs associated with these bays often extend more 
than a kilometre in width.  For Bootless Bay see Figure 2.1. 
Offshore, a number of islands are located on an enormous east-west trending barrier reef 
system. In contrast, the coastline inhabited by the Roro at Delena is dominated by soft shore 
habitats.  The only coral reef found is on the east coast of Yule Island and off the headland 
west of Delena.  The coastline in sheltered areas is covered by mangrove swamps or open 
sandy locations.  Some rocky shore is found to the west coast of Yule Island and near the 
headland west of Delena. 

This general absence of coral reefs in the Delena village area leads the Roro speakers there to 
group rather than differentiate coral shore species.  For example Tridacninae, Cypraeidae, 
Conidae and Neritidae are grouped under one name, whereas among the Motu these families 
are clearly differentiated.   

C. luhuanus inhabits sandy patches on coral reefs and is an important food shellfish for the
people at Pari, whereas at Delena it is rarely found.  Hence at Pari and other Motu villages it
has a name which clearly defines it from other members of the Strombidae family, while at
Delena it and other infrequently encountered members of this family are grouped together as
rou. The reverse is true for the mud flat dwelling Laevistrombus canarium.  This is an
important food species at Delena, but is rarely eaten at Pari.  Hence at Delena it is
differentiated from other members of the Strombidae family, whereas at Pari it is grouped
with other infrequent members of this family.

Table 12.15. (Overpage)  A comparison of European scientific and Papuan folk taxonomies for 

common Central Province shellfish, using names provided by Central Province non-Motu languages 

Roro and Nala, Koita (two villages, Papa and Baruni), Sinagoro (by the two dialects of Balawaia and 

Babagarupu), and Keapara by the Hula dialect.  Where two names are offered in a single category 

separated by / (e.g. toea/kaiakaro) the first name signifies a large individual in this species and the 

second name signifies a small individual.  Shell species in bold indicate that those species were 

identified in the N21/II sample.  Where shells in this sample were only identified to Genus, the 

Family name is in bold.  
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Class: 
Gastropoda 

Subclass: 
Prosobranchia 

Order: 
Archaeogastropoda 

Superfamily Family Genus/Species Roro Nala Papa Baruni Balawaia Babagarupu Hula 

Pleurotomariacea Haliotidae Haliotis ovina bikapesi naunau matahitu kabokabo kaia 

Trochacea Trochidae Angaria delphinus pisisi oapeska omogarita matahitu mataniboko popo 

Chrysostoma paradoxum aiwa-aiwa ara-ara bedebede bitibiti monamona gwamakuku 

Monodonta labio pononva'i pononva'i komenau bitibiti burokwatu gwamakuku 

Tectus pyramis hoea la'i laia laia irama kaia 

Tectus niloticus raia la'i/padi laia laia girama irama kaia 

Trochus maculatus raia padi irama kaia 

Turbinidae Turbo argyrostomus bisini pononva'i kaminau bitivaka mataniboko popo 

Turbo cincereus aiwa-aiwa daunea matahatu matahatu burokwatu popo 

Turbo crassus pisini bisi mataniboko popo 

Neritidae Nerita plicata pisini ala-ala burokwatu ` 

Nerita undata pisini ala-ala burokwatu gwamakuku 

Nerita squamulata pisini ala-ala burokwatu gwamakuku 

Nerita albicilla pisini utuateatena burokwatu gwamakuku 

Nerita polita pisini ala-ala burokwatu gwamakuku 

Nerita planospira pisini ala-ala burokwatu gwamakuku 

Nerita zigzag pisini u'utu 

Nerita sp. pisini ala-ala burokwatu gwamakuku 

Order: 
Mesogastropoda 

Littoriniacea Littorinidae Littoraria scabra ururua daunea gururuka burokwatu gwamakuku 

Cerithiacea Thiaridae Thiaridae sp. unuido suabititi kaivakuku rourou 

Planaxidae Planaxis sulcatus ponova'i u'utu kekerema gururuka gwamakuku 
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Potamididae Terebralia sp. ponova'i daedae bagagiva 

Telescopium telescopium pisi boboko gaiva gaiva dudu ruru rourou 

Cerithiidae Pseudovertagus aluco odiodi omogarita podou balawaia rourou 

Cerithium nodulosum maearara bisi omogarita bitivaka balawaia rourou 

Cerithium sp. 

Cerithium moniliferus ponova'i u'utu babagaiva babagaiva dudu rala 

Clypeomorus sp. 

Strombacea Strombidae Strombus aurisdianae rakaraka la'a t(o)elebusi lokuloku gala 

Gibberulus gibberulus rou lo'u kekerema kekerema lokuloku loku 

Strombus labiatus rou misi kekerema kekerema dudu gala 

Strombus lentiginosus rakaraka la'a omogarita kekerema kelema gala 

Conomurex luhuanus rou lo'u roku loku loku 

Canarium urceus rou misi kekerema kekerema dudu gala 

Lambis lambis rakaraka la'a gararaita garaita keloma kelema gala 

Lambis scorpius scorpius rakaraka la'a kelema 

Laevistrombus canarium misi misi nama daga gago lokuloku gala 

Tonnacea Tonnidae Tonna tessellata wari bisibisi 

Cymatiidae Cymatium muricinum maearara bisikikina omogarita omogarita rivili divili 

Cymatium pileare maearara bisi omogarita omogarita rivili gala 

Charonia tritonis pisi bisi 

Cassidae Cassis cornuta putuputu kalokalo koko dihu rivili divili 

Cypraeacea Cypraeidae Cypraea arabica nononono ma'alakala kohu kohu goro roro 

Cypraea erosa nononono tapira nononono nononono goro roro 

Cypraea errones nononono tapira nononono nononono goro roro 

Monetaria moneta nononono ma'alakala kohu kohu goro roro 

Cypraea tigris nononono ma'alakala nononono kohukohu gado goro roro 

Cypraea vitellus nononono ma'alakala kohu kohu goro roro 

Ovulidae Ovula ovum nononono mokolu bou bou goro 
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Naticacea Naticidae Mammilla opaca aiwa-aiwa aiwa-aiwa taitutaitu monamona 

Mammilla sebae aiwa-aiwa aiwa-aiwa taitutaitu monamona popo 

Polinices melanostromus aiwa-aiwa muki-muki taitutaitu taitutaitu monamona divili 

Polinices pyriformis aiwa-aiwa muki-muki taitutaitu taitutaitu monamona divili 

Muricacea Muricidae Chicoreus torrefactus maearara oposka bitivaka bitivaka rivili divili 

Chicoreus permaestus pisi bisi omogarita gala 

Thais aculeata maearara o'oposka omogarita rivili divili 

Buccinacea Buccinidae Cantharus fumosus pisi bisi gururuka kekerema gwamakuku 

Nassariidae Nassarius albescens moveo u'utu popo 

Nassarius coronatus moveo ponova'i kekerema kekerema popo 

Volutacea Olividae Oliva reticulata koko pariri pariri meriga meriga 

Vasidae Vasum turbinellus maearara o'oposka bitivaka omogarita rivili divili 

Volutidae Melo amphora koio bisi 

Mitridae Strigatella crassa maearara u'utu 

Conacea Conidae Conus marmoreus hoeahoea konokono togea bou meriga turai kaia 

Conus coronatus hoeahoea konokono bidorika turai 

Conus emaciatus hoeahoea koeakoea bou bou turai 

Conus leopardus hoeahoea koea togea kaia 

Conus textile hoeahoea konokono bou turai 

Conus virgio hoeahoea konokono turai 

Conus sp. hoeahoea konokono turai 

Terebridae Terebra crenulata odiodi 

Subclass: 
Opisthobranchia 

Order: 
Cephalaspidea 

Acteonacea Acteonidae Bulla ampulla koiokoio kobo/guma 

Subclass: 
 Pulmonata 
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Order: 
Basommatophora 

Ellobiacea Ellobiidae Ellobium aurisjudae ware odiodi kourma oali lokuloku meriga 

Melampus flavus unuido suabititi kaivakuku rourou 

Class: 
 Amphineura 

Subclass: 
Polyplacophora 

Order:  
Chitonida 

Chitonoidea Chitonidae Acanthopleura spinosa lokosi tatui laukosi silo 

Class:  
Cephalopoda 

Subclass: 
Nautiloidea 

Order:  
Nautilida 

Nautilidae Nautilus pompilius laia kokobada sebori-sebori laia guevele depeli 

Class:  
Bivalvia 

Subclass: 
Pteriomosphia 

Order:  
Archoida 

Archoidea Arcidae Anadara antiquata kuasi lili kikina kaudi kaudi kikwairi kikwairi kwari 

Tegillarca granosa iri lili namana kiri kiri wagolo kwari 

Barbatia sp. kokosiro o'olosi kabo kwari 

Order:  
Mytiloida Mytilacea Mytilidae Modiolus sp. sivio o'olosi gaiagaia aro/kapo 

Pinnacea Pinnidae Atrina gouldii arepahu lalolalo kevikevi dihu robala ilo 

Pteriacea Pteriidae Pinctada margaritifera aro laro iagi nado alo 

Pinctada maxima aro lalo 
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Isognomonidae Isognomon ephippium aro silo 

Malleidae Malleus albus aro silo 

Pectinacea Placunidae Placuna placenta mairimairi eaea pata pata alo alo 

Spondylidae Spondylus sp. sisiro bika'a'pesi gaiagaia tuirabu kapukapu kaikaki kwari 

Ostreacea Ostreidae Sacchostrea echinata siroaro silo tiro tiro/rarogo silo tilo 

Pyncnodonte hyotis siroaro bukubuku batata batabata gale kali 

Saccostrea glomerata sisiro silo tironika tiro silo tilo 

Unionacea Unionidae Microdontia anodontaeformis ha'a opada/besi kwarara 

Order:  
Hippuritoida Chamacea Chamidae Chama fibula patata bika'a'pesi tuirabu kapukapu kali 

Chama reflexa patata luli bomaiva namiro silo tilo 

Order:  
Veneroida Lucinacea Lucinidae Anodintia phillippiana epara ebala bedebede kebi 

Codakia punctata epara o'opa gaiagaia kakaki kaki 

Codakia tigerina epara o'opa bedebede gili 

Macoma contabulata epara eamei bedebede gaiagaia kaki 

Fimbriidae Fimbria fimbriata ebala gaiagaia kumarau gili warolo 

Cardiacea Cardiidae Vasticardium sp. suma lili kirigaiboigaibo kirigaibobo gili kwari 

Tridacnaceae Tridacnidae Hippopus hippopus butubutu butubuku butuka keadi gale gale kali 

Tridacna crocea butubutu butubuku kunukunu kunukunu gale kali 

Tridacna gigas butubutu butubuku butuka butuka gale kali 

Tridacna maxima butubutu butubuku kunukunu butuka gale kali 

Mactracea Mesodesmatidae Atactodea striata iaveiave minito minimika minimini kaikaki kaki 

Davila plana naita minito minimika minimika kaikaki kwari 

Donacacea Donacidae Donax  faba naita minito namiro minimika kaikaki kaki 

Tellinacea Tellinidae Scutarcopagia scobinata mahaparnarva ea'ia bedebede gaiagaia gili warolo 

Tellina staurella siveo ea'ia minimini minimini miniminu kapukapu kaki 

Psammobiidae Asaphis violascens minipore lili gaiagaia gaiagaia gili kaki 

Corbiculacea Geloinidae Batissa violacea otapo e'eva kevi kokoda kakilu kaki 
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Polymesoda erosa eave e'eva kevi kevi kakilu kaki 

Veneracea Veneridae Gafrarium  pectinatum minipore lili kirigaibogo mininika gili warolo 

Paphia undulata mamarau ea'ia mamalau mamalau kaki 

Periglypta puerpera ebala gaiagaia bedebede kakilu kaki 

Pitar pellucidus vinu opada kaikaki kaki 

Tapes litterata vinu/binu minito namiro namiro kaikaki kaki 
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Allowing for this natural variation in species distribution, name divergence is significant even 
among the numerically abundant food and industrial shellfish of the Central Province.  Only 
C. luhuanus, A. antiquata and oysters such as Saccostrea echinata have closely related names
throughout the Province, while divergence is found among other popular food species such as
Gibberulus gibberulus, Lambis lambis, Telescopium telescopium, Turbo crassus, Atactodea
striata, Asaphis violascens, Polymesoda erosa, Placuna placenta, Pinctada margaritifera,
Hyotissa hyotis, Hippopus hippopus, Tridacna crocea, Tridacna gigas and Tridacna maxima.
Although found in small numbers, Paphia undulata has the same name, apart from the 
interchanging r and l, amongst the Roro, Koita and Motu (the exception being the people at 
Tupesereia who call it samelau rather than mamalau).  The shell is favoured by Central 
Province and Milne Bay potters to smooth the clay surface of pots.  The use of the Motu 
name by both the Roro and Koita people probably reflects the Motu origin of their pottery.  
Motu and Koita were the only languages whose shell names were collected from more than 
one village.  The names given by the Motu informants at Pari and Porebada did differ in some 
cases; for example the names given for Chama sp. is bomaboma at Pari and sisihu at 
Porebada.  The Pari people freely acknowledge the name used at Porebada and would 
recognise the shellfish if the name was broadcast over the radio.  In the case of other species, 
they are sometimes not familiar with the Porebada name.  For example, this seems to be the 
case with Pitar pellucidus, called kevakeva at Pari and bogani at Porebada.   

Some of the name divergence found between Pari and Porebada and also between the Koita 
villages of Baruni and Papa reflects the differences in coastal topography and thus shellfish 
distribution.  For instance, Laevistrombus canarium is uncommon near Pari, and after some 
deliberation it was grouped with Strombus aurisdianae and Strombus lentiginosus under the 
name bononabonona.  This species is common on the mangrove fringed shore running from 
Porebada to Boera and the people at Porebada call it daga. 

A widespread practice applied to the Conidae and Cypraeidae is the recognition of size. This 
distinction, apart from being a realistic way of grouping the diversely coloured shellfish of 
these families, may be related to the industrial use of the large shells.  For example, large 
cone shells, such as Conus litteratus are the source of toea armshells. Hence large Conus are 
called toea, small ones are called bou and those in between are called kaiakaro.   

Morphological features are also used to group shells.  Gastropods with long siphonal canals 
are called kunu, whereas those with short siphonal canals are dudu; shells with smooth outer 
surfaces are kibi, whereas those with rough exterior spines are kwarigi. 
The N21/II archaeological shell assemblage and Motu taxonomies 
The most numerically common shell species on Motupore correspond closely to the 
individually named taxa recorded in the nearest four (Motu) villages, where they share the 
same names throughout; at the same time there is less correspondence with the taxonomies of 
more remote Central Province groups where Motupore species are more frequently lumped in 
generic categories that differ in name. Since the inhabitants of Motupore are considered to be 
ancestral Motu, this is unsurprising. It is equally clear that the main factor influencing this 
result is local environmental difference that alters species representation in different 
localities. 
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Species Frequency Shell Motu Important  
rating type commonality at Pari 

Conomurex luhuanus   120 Gastropod 4 x 
Nerita undata  95 Gastropod 3(1) x 
Atactodea striata   91 Bivalve 4 x 
Nerita albicilla   89 Gastropod 0(2) x 
Littorarea scabra   82 Gastropod 4 x 
Saccostrea echinata   74 Bivalve 4 
Gibberulus gibberulus  72 Gastropod 4 x 
Saccostrea glomerata  71 Bivalve 4 
Nerita polita  65 Gastropod 0(2) x 
Anadara antiquata  55 Bivalve 4 x 
Chama sp. 51 Bivalve 2:2 
Periglypta puerpera  46 Bivalve 4 
Pinctada sp. 44 Bivalve 4 
Monodonto labio  43 Gastropod 4 
Turbo crassus   38 Gastropod 3 x 
Lambis lambis   36 Gastropod 4 x 
Tegillarca granosa   36 Bivalve 4 
Asaphis violascens   32 Bivalve 3 x 
Malleus albus   32 Bivalve 1(3) 
Polymesoda erosa  32 Bivalve 4 
Monetaria moneta   31 Gastropod 2(1) 
Gafrarium pectinatum 31 Bivalve 3 x 
Hippopus hippopus   15 Bivalve 4 x 
Tridacna crocea  12 Bivalve 4 x 
Canarium urceus  2 Gastropod 4 x 

Table 12.16.  Table showing the relationship between common species excavated from N21/II 

determined by the frequency ratings (Tables 12.6 – 12.8), the commonality of Motu terms for these 

species (Table 12.14) and those species claimed to be important by Pari informants.  For N21/II, 

species with a rating less than 30 have been excluded, except where the species is seen to be 

important to Pari informants.  For commonality, single numbers indicate the number of villages that 

share a common specific name for that species, bracketted numbers indicate the number of villages 

for which no name was collected; 2:2 indicates two pairs of shared names.  See text for discussion. 

Comparisons within the Motu domain itself are also instructive.  Among the Motupore 
gastropods the most numerous species coincide with the most common species gathered for 
food by Pari villagers, led by C. luhuanus (Table 12.16).  Individual names were also given to 
shells common on Motupore, that have cultural importance, such as Ovula ovum used for 
decoration and Paphia undulata used for smoothing pot surfaces during manufacture.  
Atactodea striata, the most frequent bivalve found on Motupore is also an important species 
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gathered at Pari, but it is of interest that the next two numerically important bivalves found at 
Motupore, Saccostrea echinata and Saccostrea glomerata, are no longer abundant enough to 
be gathered with any frequency by Pari villagers, possibly because of over-exploitation.  The 
implication of this, at least superficially, is that the inter-tidal zone was not as heavily 
exploited during the period of Motupore’s occupation as today, an idea that corresponds with 
interpretations of other data in this chapter that suggest a lessening dependence on shellfish as 
a food source during the life of the settlement.  Overall there is a close correspondence 
between the prehistoric shellfish assemblage from N21/II and contemporary Motu village 
exploitation patterns.  Given that Motupore was only abandoned c. 400 years ago and that no 
significant changes to the shellfish environments have occurred, such a result is not 
unexpected. 

Red Tide Poisoning 
Background 
Events known as ‘red tides’, where unusual concentrations or blooms of various marine 
organisms result in local discolourations of the sea, sometimes occur along the Central 
Province coast during the south-east trade wind season.  The plankton associated with red 
tides is poisonous to humans but seems not to affect the shellfish that feed on it.  Fishing is 
often difficult and dangerous in this season and consequently shellfish may be gathered in 
large numbers at this time.  Some Central Province villagers are aware of the significance of 
red tide blooms as a result of fatalities in the past from shellfish poisoning.  Maclean 
(1973:135) notes that the Mailu villagers now abstain from oysters as well as Anadara sp. 
and Chama sp. while red tides are in the vicinity.  Elsewhere, possibly because of the 
irregularity of red tides, the association is not readily made.  Most of the Walai villagers I 
spoke to in early 1975 believed that deaths scientifically attributed to red tide poisoning in 
1972 were not caused by shellfish poisoning, but instead by contaminated local well water. 
The characteristics of red tide poisoning 
Red tide patches may be up to a kilometre long by 100 m wide.  Some patches are caused by 
relatively harmless algae, but others are produced by poisonous dinoflagellates (Maclean 
1974:2-3). 
When shellfish such as A. antiquata have fed on poisonous red tide plankton and are gathered 
by people to eat, the poison is transferred to humans.  The poison makes people very ill and 
can cause death. 
Within thirty minutes people who have eaten shellfish contaminated by red tide experience a 
tingling or burning of the lips, gums, tongue and face.  This later spreads to the neck, arms, 
fingers, legs and toes.  The limbs gradually become numb and in some cases are totally 
paralysed.  When poisoning is severe, death may ensue (Maclean 1975). 
Cooking does not rid the shellfish of the poison.  Even after the red tide has disappeared the 
poison may still be present within certain shellfish.  Some species, for example Saccostrea 
sp., may retain this poison for as long as four months (Maclean 1974:4, 1975).  It appears that 
the removal of the stomach portion of infected shellfish may reduce the level of poisoning.  
Anecdotal reports (e.g. Maclean 1973:132, 1974-5) indicate that the toxin accumulates in the 
digestive gland and tissue, while the foot, mantle and gills are less toxic. 
Shellfish implicated in red tide poisoning 
The following shellfish were gathered during the 1972 red tide event and fed to laboratory 
mice, which all subsequent showed signs of red tide poisoning: Anadara antiquata, Barbatia 
sp., Chama sp., Modiolus sp., Pinna sp., Sacccostrea echinata and Spondylus sp.  
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Vasticardium sp. was not included in these tests but is acknowledged to be dangerous in this 
regard.  
Shellfish that remain edible during red tide events 
Generally speaking, all the shellfish that do not feed by filter feeding are safe to eat during 
and immediately after red tides.  During the 1972 red tide event the following shellfish were 
tested and proved to be safe: Cypraea sp., Lambis lambis, Conomurex luhuanus, Tectus 
niloticus and Tectus fenestratus.  A world-wide survey of red tide literature identified only 
three instances of gastropods transvecting dinoflagellate poisons. One case was by the shield 
limpet, Lottia (=Acmaea) pelta, and the other two instances by Murex brandaris (Halstead 
1965:174).  Some doubt was thus cast on predatory molluscs such as the Murex spp., but the 
view that all the ‘safe’ shellfish listed above can be eaten during red tide events gained 
support from this review. 
Other popular shellfish families gathered for food that are probably safe during red tide 
events include the Cerithiidae, the Cypreidae, the Neritidae, the Potamididae, the Strombidae, 
the Trochidae  and the Turbinidae.  The 1972 tests suggested that three bivalves may be safe 
to eat during red tide occurrences. These are Gafrarium pectinatum, Tapes literatus and Pitar 
pellucidus.  However, the finding that some bivalves seem to rapidly clear the toxin from 
their tissues, while others retain it for long periods of time allows some area for doubt, 
especially since all three species belong to the Veneridae family, other members of which are 
recorded as having caused red tide poisoning elsewhere in the world (Halstead 1965:178).  
Confirmation for these results for the three listed bivalves are needed as well as observations 
on other important filter feeding food species such as Tegillarca granosa, Atactodea striata, 
Polymesoda erosa, Placuna placenta, Pycondonte hyotis, Hippopus hippopus and Tridacna 
species. 

Oral data sources for this chapter 
I remain grateful for the help and courtesy of the many informants who assisted by providing 
local information about Central Province shellfish. In particular I acknowledge: from Delena: 
Iovea Ada and Peter Naime; from Oroi: Ava Ava, Awa Ava, Same Neme and Siala Ume; 
from Papa: Vicki Homoka, John Maraga, Baiau Rausi and Vani Renagi; from Boera: Gairi 
Hisiu, Toutu Moi and Ava Ua; from Porebada: Gairi Morea and Muraka Riu; from Baruni: 
Elly Aihabi, Kahiri Ata, Lohia Homoka and Degohi Name; from Pari: Tahuni Gaba, Karoho 
Heao, Vagi Kevau and Kaia Aire; from Tupusereia: Bobby Mea and unrecorded family and 
friends; from Balawaia: Nao Virobo and unrecorded family and friends; from Walai: Vali 
Geno, Geraga Gerago, Laka Gulu and Kila Leg; from Hula: Keto Papaka at Badili canoe 
settlement. 
I also thank Saem Majnep and John Kolia for their assistance on field trips.  Saem assisted 
with the excavation and sorting of the material from N21/II and the University of Papua New 
Guinea funded the field research. 

Footnote 1.  Pamela Swadling is currently Visiting Fellow, Archaeology and Natural History, 
Australian National University, Canberra. 
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CHAPTER 13   MOTUPORE FAUNA– OVERVIEW AND MARINE SPECIES 
It is now generally admitted by most careful investigators that animal bone in the 
archaeological context should be accorded some attention (Daly 1969:146). 

Motupore fauna – an overview 
Faunal analysis in Papua New Guinea archaeology has been most extensive on sites that pre-
date the introduction of pottery, where the archaeological questions have been different to 
those asked of later coastal sites such as Motupore.  For example, White (1972) saw the 
purposes of his analyses of the faunal assemblages from his Highlands sites to include 
identifying hunting specialisation, potential cultural changes to be seen in such things as 
butchering patterns and changes to the environment through time.  Mountain (1991a, 1991b) 
expanded on these faunal questions to show that the inhabitants of the Nombe shelter hunted 
across altitudinal zones, adapted to species locational changes that reflected environmental 
change, and over time learnt to manage their mountain environment.  Elsewhere, exploratory 
cave excavation at Balof 2 and Matenkupkum on New Ireland during the Lapita Homeland 
Project (Allen and Gosden 1991) had flagged the possibility that non-domesticated animals 
had been humanly transported to New Ireland from New Guinea during the Pleistocene.  
Thus, the detailed analysis of fauna from Panakiwuk (Marshall and Allen 1991) was carried 
out firstly to further explore this idea and secondly to attempt to differentiate between human 
and non-human agents in the bone accumulations in the site. 

Aims of the Motupore faunal analysis 
Analysis of the Motupore fauna had none of these underpinnings.  Rather it was centred 
squarely on determining the nature of the dietary component provided by vertebrate fauna to 
the human inhabitants of the island.  Here, the ethnography of the Western Motu predicted 
some general patterns: 

1. That there would be a domesticated animal component, a terrestrial wild animal
component and a marine animal component.

2. That the usual domesticated animals, pig, dog and chicken (if chicken bones
preserved) and the usual marine array (besides shellfish – see Chapter 12) of fish,
turtle and dugong could be expected, and that dolphin, whale and crocodile might also
occur.

3. That fish species would be restricted to those that could be taken by net, spear and
poison, since the Western Motu did not use fish hooks (see below).

4. That the terrestrial component would be dominated by the Agile Wallaby (Macropus
agilis) which ethnographically was hunted seasonally in large numbers by inland
groups, smoked, then traded to the Western Motu (Allen 1986).

While specific arguments will be examined further in this and the following chapter, these 
patterns provided a general hypothesis to be tested in the Motupore faunal data.  The wider 
argument was straightforward: if the ethnographic pattern was replicated in the 
archaeological data, this would support (although not prove) my overarching contention that 
the inhabitants of Motupore traded for subsistence, since it would mirror the ethnographic 
pattern of the Western Motu specialist traders.  Here the elephant in the room was the 
significant contribution made to Western Motu diet by vegetable foods grown in local 
gardens, traded to the Motu by inland villagers, and in the possible case of sago, transported 
from the Gulf by the hiri lagatoi.  These data could be directly anticipated to be missing in 
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the archaeological record, where the argument had to be carried by other data classes such as 
the pottery. 

General faunal patterns 
Tables 13.1-4 indicate the raw bone counts according to identified taxa, together with counts 
for unidentified bones, according to excavation square.  All faunal data were recorded at the 
excavation unit level and are occasionally analysed at this level in subsequent sections; here 
excavation squares provide a sufficient measure for a general consideration of these 
identifications.  It needs to be recognised that raw counts provide only a crude assessment of 
the faunal data, ignoring the different numbers of skeletal elements occurring both between 
taxa and between the species within them.  It also ignores the different robusticity of skeletal 
elements both between species and within individual species, and the different fragmentation 
of various body parts both naturally and as part of human butchery practices.  Additionally it 
does not account for the ease with which particular body parts of particular taxa can be 
recognised within this archaeological assemblage.  As a single example, the carapace and 
plastron of a turtle break into pieces along their natural suture lines, but also as a result of 
human butchery.  These processes can result in 50-100 fragments from one individual, all 
readily identifiable as turtle because of the plate-like form of the bone.  As Blob and Badgley 
(2007) note, this situation can result in the number of individuals present in an assemblage 
being possibly under-represented in MNE (Minimum Number of Elements) counts and over-
represented in NISP (Number of Identified Specimens) counts.  The scores in Tables 13.1-4 
are NISP.  Lastly, the sieve sizes employed prejudiced the recovery of small skeletal 
elements; thus small animals may be under-represented. 

Despite these caveats Tables 13.1-4 provide a startling overview of the Motupore fauna.  
Approximately half of the 37,538 bones recovered could be identified to taxa, reflecting both 
the limited number of taxa present and the generally good condition and size of items in the 
assemblage.  This suggests little scavenging of the bone by pigs and dogs and post-
depositional human disturbance.  In this regard Motupore is quite different to Taurama where 
only 573 bone fragments weighing 556 grams were recovered (Bulmer 1978:297).  More than 
50 times this weight of bone occurred in Motupore square M23/IV alone. 

Unsurprisingly, fish comprise the most numerous taxon present in the Motupore assemblage, 
with turtle and dugong sufficiently represented to indicate that these were also targeted prey, 
while the few bones attributed to whale or dolphin or crocodile appear largely incidental.  
Among the domestic animals, pig occurs in 20 of the 32 excavated squares and baulks, but 
while this species is common it is not numerous.  Dog is clearly present on site but not 
numerous in this collection.  Only eight bird bones were identified, two to the genus level, so 
it is unknown whether domesticated chickens were present on Motupore, although this might 
be assumed. 

Most startling is the distribution of the non-domesticated terrestrial taxa.  If the eight bird 
bones are included here, of 6,093 bones in this group, 6,045 or 99.2% of this sub-assemblage 
are wallaby, and all of these would appear to be a single species, the Agile Wallaby 
(Macropus agilis).  A more detailed examination of these data appears in the next chapter.  
Here it is sufficient to note that many of the unidentified bones are probably long bone 
fragments of the Agile Wallaby, broken to extract marrow, so that this species bias may be 
equally (or more) pronounced  in the unidentified part of the faunal assemblage. 

Such a distribution supports the notion that this wallaby species arrived on Motupore as a 
food trade item, rather than being hunted by the inhabitants of the island, for reasons 
examined in Chapter 14.  
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Fish Turtle Dugong Whale/Dolphin Crocodile Wallaby Cassowary Bird 
8197 3957 336 14 2 6045 1 8 

Rat Bandicoot Goanna Reptile Pig Dog Unidentified Total 
6 5 10 37 274 21 18625 37538 

Table 13.1.  Raw counts for Motupore fauna by taxa. 

Square G16/I G16/II 
G16/IIa-

IVa G16/IV G17/I H16/I H16/II H16/III H16/IV J21/II J21/IV K20/III K20/IV K20/IVSB 

Fish 369 408 82 224 133 15 81 132 12 49 150 32 139 54 

Turtle 157 67 15 86 21 12 1 107 3 49 85 25 21 3 

Dugong 12 6 0 4 0 0 0 6 1 3 12 0 1 1 

Whale/Dolphin 0 0 0 0 0 2 0 1 0 4 0 0 0 0 

Crocodile 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Square K21/II K21/III K21/IISB K21/IV K21/IVSB K21/IVWB K22/I K22/III LL7/IV M23/IV O20/II OO7/IVT P20/I P20/III 

Fish 33 58 52 63 67 20 970 723 98 3314 166 264 133 356 

Turtle 33 64 25 52 53 22 163 239 21 2467 66 55 25 20 

Dugong 2 4 6 1 5 5 15 18 7 202 17 0 5 3 

Whale/Dolphin 0 0 0 0 0 0 1 2 2 0 1 1 0 0 

Crocodile 0 0 0 0 0 0 0 0 0 2 0 0 0 0 

Table 13.2.  Raw counts for Motupore marine fauna by taxa and excavation square.  For taxa totals see Table 13.1. 
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Square G16/I G16/II G16/IIa-IVa G16/IV G17/I H16/I H16/II H16/III H16/IV J21/II J21/IV K20/III K20/IV K20/IVSB 
Wallaby 387 70 67 164 114 25 44 139 18 45 64 92 96 51 

Cassowary 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Bird 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rat 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Bandicoot 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

Goanna 0 0 0 0 0 0 0 0 0 0 0 4 0 0 

Reptile 1 1 0 0 6 1 0 6 0 2 0 0 0 0 

Square K21/II K21/III K21/IISB K21/IV K21/IVSB K21/IVWB K22/I K22/III LL7/IV M23/IV O20/II OO7/IVT P20/I P20/III 
Wallaby 33 93 18 84 96 7 272 416 57 3025 159 195 71 143 

Cassowary 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

Bird 0 0 0 0 0 0 0 0 0 8 0 0 0 0 

Rat 0 0 0 0 0 0 0 0 0 4 0 0 0 2 

Bandicoot 0 1 0 1 0 0 0 0 0 0 0 1 1 0 

Goanna 0 1 0 0 0 1 0 0 1 2 0 0 1 0 

Reptile 0 0 0 0 0 0 1 3 0 13 0 1 0 1 

Table 13.3.  Raw counts for Motupore terrestrial fauna by taxa and excavation square.  For taxa totals see Table 13.1. 

Square G16/I G16/II G16/IIa-IVa G16/IV G17/I H16/I H16/II H16/III H16/IV J21/II J21/IV K20/III K20/IV K20/IVSB 
Pig 16 5 1 2 5 2 0 6 0 4 0 2 1 0 

Dog 1 2 0 0 0 0 0 0 0 0 0 0 0 0 

Square K21/II K21/III K21/IISB K21/IV K21/IVSB K21/IVWB K22/I K22/III LL7/IV M23/IV O20/II OO7/IVT P20/I P20/III 
Pig 0 3 0 2 3 0 7 15 0 170 13 1 3 14 

Dog 1 1 1 0 0 0 2 1 0 8 3 0 0 0 

 Table 13.4.  Raw counts for Motupore domesticated fauna by taxa and excavation square.  For taxa totals see Table 13.1.
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Although I know of no comprehensive faunal list for the Port Moresby area beyond Flannery 
(1995), this reference provided a list of animals that hunters might have encountered, in 
addition to the Agile Wallaby: the Dusky Wallaby (or Pademelon) (Thylogale brunii) [= 
Thylogale bruijni], now possibly locally extinct; two phalangers, the Spotted Cuscus 
(Spilocuscus maculatus) [= Phalanger maculatus] and the Grey or Southern Lowland Cuscus 
(Phalanger intercastellanus) [=P. orientalis]; two possums, the Striped Possum (Dactylopsila 
trivirgata) and the Lowland Ringtail Possum (Pseudochirulus canescens); the Short-Beaked 
Echidna (Tachyglossus aculeatus lawesii); the Sugar Glider (Petaurus breviceps papuanus); 
and a variety of bandicoots, including the Brindled Bandicoot (= Northern Brown Bandicoot) 
(Isoodon macrourus moresbyensis), the Common Spiny Bandicoot (Echymipera kalubu), the 
Long-Nosed Spiny Bandicoot (E. rufescens) and Raffray’s Bandicoot (Peroryctes 
raffrayana).  
Of these, the Brindled Bandicoot is possibly the most common, and this species was 
identified in the Motupore deposits.  However, pademelon, cuscus, possum, echidna and the 
sugar glider appear to be absent in the faunal assemblage, as are bats.  Instead reptiles 
(including goannas) represent the next most frequent taxon.  On the raw count distributions it 
seems most likely that reptiles were taken in chance encounters while people were gardening 
or collecting potting clay or undertaking some other mainland activity.  Given the small 
numbers of bandicoots in the assemblage, they may have been encountered and taken in the 
same way. 

As with other data classes previously discussed, analysing change in faunal composition 
through time - an important objective, given my claim for wallabies being traded onto the 
island - was made difficult by the different distributions encountered in the midden deposits 
and the sand spit deposits.  Given the more alkaline nature of the shell midden deposits 
differential preservation of the bone between these two contexts also exacerbated this 
problem.  The matter is returned to intermittently throughout this and the next chapter. 

Fish 
As noted, fish was the most numerous faunal taxon recovered.  Given that other data classes 
on site indicate only evolutionary change in the sequence, it was expected that targeted fish 
species would not change significantly through time, except where the technology for 
capturing them might have changed.  So one aim of the analysis was to identify the fish 
species present and to consider how they might have been captured.  The test here was to ask 
whether probable capture techniques for species according to their habits and habitats 
differed from Western Motu fishing ethnography, which is reviewed in the next section. 

Identification was undertaken by Peter Hiscock, Brenda Jacobs and me, occasionally assisted 
by Ken Aplin and Jenny Hope, using the reference collection of Papua New Guinea fish held 
in the Department of Prehistory at the Australian National University (Barnett 1978).  
Identification was not attempted beyond family level and the nomenclature used initially 
followed Fowler (1955) and Munro (1967) but has been updated here to accord with Drew et 
al. (2012).  Shortly after completing this study in the early 1980s, I was approached by B. F. 
(Foss) Leach from the University of Otago, who wished to have one of his students re-
analyse the Motupore fish assemblage as part of a wider Pacific fish study he was then 
undertaking.  Leach subsequently wrote (pers. comm. 5 August 1986): ‘I am very pleased to 
be able to tell you that the ‘re-analysis’ here confirms the general character of the results you 
earlier obtained.  I have to be honest and say that when I first saw your draft paper for 
Atholl’s [Anderson] volume [Allen 1986], I found it hard to believe the results. … My 
method of working our MNI [Minimum Number of Individuals] is not the same as others. … 
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There are some differences [between the two analyses], and they are probably significant, but 
they are not as marked as I thought they would be.’  (Bracketted inserts in italics have been 
added.)  Leach then went on to note that he wanted these data to compare to his Polynesian 
and Micronesian assemblages which were ‘substantially different’ from Motupore, in that 
Motupore has a small number of species for the MNI, with many of the fish being large in 
size.  The Otago analysis of the Motupore fish was described in McMurtry (1986) and is 
extensively referred to here. 

Ethnography of Western Motu fishing 
In their broad review of marine resource use in coastal Papua, Pernetta and Hill (1981) 
emphasised the nutritional importance of marine resources in coastal villages where they 
frequently provided the major source of essential nutrients such as iodine and calcium.  More 
generally they were frequently the major source of protein prior to European arrival, and in 
many cases, continue to be today.  These authors noted that there were no ethnographic 
accounts for the systematic hunting of whale or dolphin along this coast, unlike the New 
Guinea north coast and elsewhere in island Melanesia, although strandings might result in the 
use of skeletal parts as raw materials.  Dugong was certainly hunted and some fishing parties 
apparently targeted dugong and turtle specifically (Seligman 1910:140, 179), but Pernetta and 
Hill thought returns might be low in the Port Moresby region since Turner (1878:488) noted 
that dugong was ‘highly prized’ and Gaigo (1977) observed that captured dugong resulted in 
special feasts.  Hudson (1977) also recorded that dugong populations were at low density in 
this area.  Marine turtles, in contrast were consistently taken both as eggs and adults.  For the 
many (probably >1000) species of local fish, Pernetta and Hill note that the highest diversity 
of species are associated with reef areas and might be differentiated by species from 
mangrove and estuarine catches.  Among the pelagic fish, these authors considered tuna, 
trevally and barracuda important, being able to be exploited seasonally when spawning close 
inshore.  Gaigo (1977) described how pelagic Striped Mackerel [Motu = toro = Rastrelliger 
kanagurta,  fam. Scombridae (Munro 1967:198)] entered Port Moresby’s Fairfax Harbour 
between December and May and were netted in large numbers, while Pulsford (1975) 
documented Pari villagers capturing spawning tuna in Dagulata estuary within Bootless Bay 
in June and July.   

As far as fishing technology is concerned, Pernetta and Hill (1981) summarised the situation 
when they noted: ‘What is quite remarkable is the general agreement in the ethnographic 
literature that the Motu of Central Province lacked fish hooks and gorges and relied on net 
fishing techniques.’  The absence of line and hook fishing is made more peculiar because 
traditional turtle shell hooks were recorded both east (Chalmers and Gill 1885:285) and west 
(Turner 1878:487) of Motu territory.  As noted in Chapter 11, the use of nets for fishing by 
the Motupore inhabitants is reflected in the 1878 shell net sinkers recovered from the 
excavation, while the absence of hook fishing was consistent with the absence of fish hooks 
or any shell debris that might indicate their manufacture.  This concordance between the 
Motupore archaeology and the Western Motu ethnography can be further demonstrated in the 
species of fish present on the site. 

Gaigo (1977) gives an account of traditional fishing by the Tatana people of Port Moresby, 
where there is nothing to suggest any radical change in fishing practices immediately prior to 
that time.  Traditionally, small hand nets and drop nets, sometimes supported with poles at 
either end, were the main technology.  Drop nets, weighted with shell sinkers, were adapted 
to various situations.  They could be joined together to enclose embayments at high tide, to 
encircle schooling fish such as mullet, to net around mangroves or reefs, or to create funnel 
traps on the migratory pathways of spawning tuna, as described for Pari fishermen in 
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Bootless Bay by Pulsford (1975).  Fish trapped this way might then be speared or poisoned.  
By 1977, fish spears were multi-pronged using wire, but ethnographic examples from 
elsewhere in Melanesia commonly show multi-pronged fish spears with wooden armatures, 
sometimes carved, from a variety of timbers and bamboo.  Gaigo (1977) identified two 
vegetable poisons used to stupefy fish, tuha and imura, but these were not further identified.  
Derris sp. is commonly cited in the literature (e.g. Oram 1991) and one or both of the Motu 
identifications might be Derris. 

Nets were manufactured out of tree bark that was either dried in the sun or boiled and then 
rolled into strings for weaving.  Larger nets, called matagara, suitable for capturing dugong 
and turtle, were made with a large mesh from a stronger vine called vanea (Gaigo 1977; 
Oram 1991). It is assumed that dugong nets were set, but may have been cast.  In Torres 
Strait dugong were normally harpooned, with men diving onto these animals from boats or 
fixed platforms (Haddon 1912:166-7), but this technique is not recorded near Port Moresby.  
Pernetta and Hill (1981) also describe men capturing turtles by diving on them from canoes, 
holding the carapace and being hauled back to the canoe by a rope secured to their upper arm. 

Bootless Bay finfish 
The establishment of the Motupore Island Research Centre by the University of Papua New 
Guinea, which came into existence with the excavations described here, has resulted in many 
marine ecology studies centred on Bootless Bay, where none existed in 1975.  Among many 
that now illuminate the archaeological remains is a recent inventory of the biodiversity of 
marine fishes in Bootless Bay (Drew et al. 2012).  This inventory is a result of a 12 day 
survey of 33 stations in the bay, together with other records from the literature and museum 
collections.  Survey collection methods included capture by hand, fishing line, spearing, 
stupefying fish and purchasing fish in the market.  This inventory resulted in the 
identification of 485 species representing 72 families presently existing in Bootless Bay with 
species within these families ranging from one to 50.  These are predominantly species that 
inhabit shallow coastal waters, frequently around reefs and to a lesser extent around 
mangroves and in estuaries. 

Drew et al. (2012) note that their checklist is preliminary and certainly underestimates the 
full number of fish species in Bootless Bay.  These researchers used two different methods to 
calculate species richness estimates, concluding that approximately 940 species of fish 
inhabit the bay.  While this suggests much diversity, these authors note that species richness 
in the bay is lower than reported for reefs elsewhere around Papua New Guinea.  This might 
be attributed to lower habitat complexity in Bootless Bay compared to other locations, but 
might also be reflecting the pressure on the local fish resource being so close to Port 
Moresby.  Speaking generally about Papua New Guinea reefs, but using data from Bootless 
Bay among other locations, Berzunza-Sanchez et al. (2013) makes a similar argument about 
anthropogenic fishing pressure, noting (2013:435) that prehistoric harvesting patterns were 
possibly unsustainable, a premise that is tested against the archaeological data (below). 

A second useful inventory was published by Lock (1986a) who recorded annual fish capture 
in the mid-1980s.  While these data result from fishing strategies and techniques influenced 
by a century of European occupation, the species list remains instructive.  The catch involved 
284 full-time fishermen from five villages to the west of Port Moresby, using 71 motorised 
dinghies and sailing canoes, fishing on the fringing and barrier reefs associated with their 
villages. Fishing technology remained predominantly netting, albeit with synthetic nets, 
including gill nets, barrier and surround nets, and drive nets.  Surface and underwater 
spearing was used, and non-traditionally, hand-lining and trolling.  Lock recorded 23 
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families, with an average annual catch of >500 tonnes.  Species data are considered in the 
next section. 

Fish families on Motupore compared to local availability in Bootless Bay and beyond 
Our archaeological study on Motupore identified 16 families of fish plus the subclass 
Elasmobranchii, the cartilaginous sharks and rays.  McMurtry’s (1986) study of the same 
collection identified 23-26 families, again plus the subclass Elasmobranchii.  Here I have 
altered McMurtry’s original data in the following ways to conform to modern terminology 
and to make the lists comparable: 1) McMurtry’s classifications Katsuwonidae and 
Thunnidae/Katsuwonidae are now listed as Scombridae; 2) his classification 
Istiophoridae/Xiphidae is now listed as Istiophoridae/Ziphiidae; 3) his classification 
Coridae/Labridae is now listed as Labridae; 4) his classification Epinephelidae is now listed 
as Serranidae; 5) his classification Plectorynchidae is now listed as Haemulidae; and 6) his 
classification Platacidae is now listed as Ephippidae. 

Table 13.5 shows these two lists, together with the listing by Drew et al. (2012) and the 
listing by Lock (1986a) wherever families occurring on the first two lists occur on either of 
the latter two lists.  The purpose of this table is to consider whether the archaeological 
identifications should be revised on the basis of presence/absence on lists where the families 
have been identified by the whole fish rather than the skeletal part. 

This study McMurtry Drew et al. Lock Common names 

Acanthuridae Acanthuridae Acanthuridae Acanthuridae surgeon fish 
Balistidae Balistidae Balistidae Balistidae triggerfish, file fish 

Belonidae Belonidae Belonidae needlefish, long-toms 
Carangidae Carangidae Carangidae Carangidae trevally, jacks 

Coryphaenidae dolphin fish 
Diodontidae Diodontidae Diodontidae porcupine fish 

Elasmobrachii Elasmobrachii  Elasmobrachii Elasmobrachii sharks/rays 
Ephippidae Ephippidae Ephippidae batfish 

Haemulidae Haemulidae Haemulidae Haemulidae sweetlips, grunters 
Holocentridae Holocentridae squirrelfish 

Istiophoridae/Ziphiidae billfish, sailfish, swordfish 
Labridae Labridae Labridae Labridae wrasses, tusk fish 

Lethrinidae Lethrinidae Lethrinidae Lethrinidae emperor, pigface bream 
Lutjanidae Lutjanidae Lutjanidae Lutjanidae snapper, sea perch 

Mullidae Mullidae Mullidae goat fish 
Muraenidae Muraenidae  Muraenidae ?Not surveyed eels 

Nemipteridae Nemipteridae  Nemipteridae monocle-bream, threadfin-bream 
Scaridae Scaridae Scaridae Scaridae parrotfish 

Scombridae Scombridae Scombridae Scombridae mackerel, tuna 
Serranidae Serranidae Serranidae Serranidae rock-cod, reef-cod, groper 
Sparidae Sparidae sea bream, porgies 

Sphyraenidae Sphyraenidae Sphyraenidae Sphyraenidae barracuda, sea-pike 
Tetraodontidae Tetraodontidae Tetraodontidae pufferfish, toadfish 

Zeidae dory 

Table 13.5.  Comparison between the presence of fish families (and subclass, Elasmobranchii) in the 
Motupore deposits, as identified in this study and by McMurtry (1986), and inventory lists for 
Bootless Bay by Drew et al. (2012) and the Port Moresby region (Lock 1986a).  See text for 
discussion. 

The results offer support for the archaeological identifications.  Of 24 possible matches 14 
families occur in all four lists to which we can add the eels (Muranidae), apparently not 
inventoried by Lock (1986a).  Also missing from Lock’s list are the two families of 
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porcupine fish and pufferfish, presumably because they are considered poisonous and would 
not be included in his inventory of fish caught as food.  As will be noted below, both families 
are extremely common in the Motupore assemblage, leading to the assumption that they were 
possibly taken for some purpose other than to eat.  Whether this might be a use for the skins, 
the spines or the poison, I am unaware of any reference in the literature to the use of these 
fish in any way.  One suggestion is that the spines may have been used as tattooing needles. 

There are 16 correspondences and eight differences between the inventory lists of this study 
and that by McMurtry. Each difference is considered in turn. 

Belonidae.  The long-tom was not identified in this study and comprised an MNI of 1 in 
McMurty’s study (which lists no individual bone counts, only MNIs).  It occurs in the other 
two lists and represents 5.2% by weight of the annual catch in Lock (1986a), a significant 
component.  While of apparently minor importance in the Motupore assemblage, it is likely 
to occur there and so is included in the Motupore inventory on the basis of the McMurtry 
identification. 

Coryphaenidae.  The dolphin fish, better known in the Pacific as mahi-mahi, is a large fast-
swimming mainly pelagic fish, occurring only in the McMurtry list, where again it has an 
MNI of 1.  Given that it does not appear on either comparative list, especially the Lock 
inventory, it is unlikely to occur in the Motupore assemblage and is excluded from the 
inventory. 

Ephippidae.  The batfish was not identified in this study, but occurs again as an MNI of 1 on 
the McMurtry list.  As it also appears on both the comparative lists it is included in the 
Motupore inventory as a minor presence. 

Holocentridae.  As with Ephippidae, the squirrelfish was not identified in this study, but 
occurs as an MNI of 1 on the McMurtry list.  While not appearing on the Lock list, Drew et 
al. (2012) noted its occurrence in Bootless Bay.  It could occur on Motupore so is included in 
the Motupore inventory. 

Istiophoridae/Ziphiidae.  Even though McMurtry (1986: Table 2) ascribes an MNI of 5 to this 
group, marlin, sailfish and swordfish are large, fast, deep-water fish, not in keeping with the 
rest of the Motupore fish assemblage.  They were not identified in this study and occur on 
neither of the comparative lists.  It is assumed that these bones have possibly been mis-
identified and this listing is excluded from the Motupore inventory. 
Mullidae.  Goatfish are common on Lock’s list and also occur in Bootless Bay, so it is possible that 
we have mis-identified this family in our analysis.  Even so, McMurtry records only a low MNI of 2.  
This family possibly occurs on Motupore so is included in the Motupore inventory. 

Sparidae.  Sea bream was identified in our study on a single bone that could also possibly be 
Nemipteridae or Lutjanidae.  McMurtry did not identify this family, nor did Drew et al. 
(2012) note it in Bootless Bay.  It is a minor species by weight on Lock’s list.  On this basis it 
is excluded from the Motupore inventory. 

Zeidae.  Dories are normally deep water benthic fish.  McMurtry’s multiple identifications of 
this family (MNI=5) seem improbable since it does not occur on any of the other three lists in 
Table 13.5.  Allowing that this may be a mis-identification (possibly for squirrelfish?), it is 
excluded from the Motupore inventory. 

On the basis of this review, Table 13.6 offers a revised inventory for fish families occurring 
in the Motupore fish bone assemblage. 
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How representative is the Motupore sample compared to local species availability? 

Given that Drew et al. (2012) identified 72 fish families in Bootless Bay, the 19 families plus 
the Elasmobranchii listed in Table 13.6 appear to be a narrow target range.  As the previous 
discussion allows, other unidentified or mis-identified families possibly exist in the 
assemblage, but against this, the two independent analyses of the archaeological assemblage 
indicate a high degree of concordance (see further, below).  Comparative abundance 
estimates for individuals within species or families, which would illuminate this question, are 
not available except indirectly in the study by Drew et al. (2012) and by annual catch rates 
near but outside of Bootless Bay by Lock (1986a) (Table 13.7). 

Class Subclass Order Family 
Chondrichthyes Elasmobranchii 

Osteichthyes Anguilliformes Muraenidae (15) 
Beloniformes Belonidae (2) 
Beryciformes Holocentridae (16) 
Perciformes Acanthuridae (14) 

Carangidae (3) 
Ephippidae(3) 

Haemulidae (4) 
Labridae (47) 

Lethrinidae (4) 
Lutjanidae (6) 
Mullidae (5) 

Nemipteridae (6) 
Scaridae (17) 

Scombridae (5) 
Serranidae (23) 

Sphyraenidae (1) 
Tetraodontiformes Balistidae (10) 

Diodontidae (1) 
Tetraodontidae (11) 

Table 13.6.  The fish assemblage from Motupore, in taxonomic order.  Numbers in brackets are the 
number of species that occur in Bootless Bay for each family as listed by Drew et al. (2012: Table 2). 

Lethrinidae Scombridae Carangidae Acanthuridae Siganidae Scaridae Belonidae Lutjanidae 

168,947 58,462 48,102 39,533 31,897 29,959 29,806 27,316 

Mullidae Mugilidae Haemulidae Serranidae Gerridae Hemiramphidae Kyphosidae Labridae 

25,881 23,223 22,298 14,329 9,882 6,047 5,398 4,572 

Carcharhinidae Sphyraenidae Chanidae Ballistidae Myliobatidae Ephippidae Sparidae Other 
4,192 4,106 2,976 2,211 2,101 1,260 1,039 13,840 

Figure 13.7.  Annual fish catch in kilograms according to family, in the Port Moresby area taken from 
Lock (1968).  Families in bold also occur in the Motupore assemblage.  See text for discussion. 

Of the 19 families plus the Elasmobranchii now thought to be represented in the Motupore 
deposits, there are 15 correspondences with the Lock (1986a) list.  (Here I equate the shark 
and ray families of Lock [Carcharhinidae, Myliobatidae] with the subclass Elasmobranchii.)  
Of the remaining Motupore species, eels (Muraenidae) were probably not recorded by Lock, 
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and the absence of the porcupine fish (Diodontidae) and puffer fish (Tetraodontidae) are 
likely to be explained, as noted above, by the fact that they are poisonous and excluded from 
this food fish list.  If so, this means that only two fish families listed in Table 13.6 are not 
listed by Lock, the squirrelfish (Holocentridae) and the threadfin-bream (Nemipteridae).  As 
will be seen, this latter family is accorded a minor presence on Motupore by our study and 
also that of McMurtry (1986), while the Holocentridae family was not recognised by our 
study and was accorded an MNI of 1 by McMurtry.  It is possible that both families occur in 
Lock’s ‘Other’ category. 
Seven families recorded by Lock were not recognised on Motupore as listed in Table 13.6.  
The milkfish Chanos chanos, the only extant member of the Chanidae family, matures in 
estuaries and mangrove swamps and thus may have been scarce or absent in Bootless Bay.  It 
was not recorded by Drew et al. (2012) as being in Bootless Bay.  The Silver-Biddy 
(Gerreidae) was also not recorded by Drew et al.  The mullet (Mugilidae) and the half-beaks 
or garfish (Hemiramphidae) both occur in Bootless Bay.  Students from UPNG and I have 
netted mullet in the small bay at the north-western end of Motupore.  It is possible that given 
their fine bones, the absence of these two families might be attributed to differential 
preservation or the sieve mesh sizes used, or both.  The similar long-toms (Belonidae), also in 
Bootless Bay, were also not recorded in this study and occurred with an MNI of only 1 in 
McMurtry’s (1986) inventory, again possibly suggesting taphonomic reasons for their 
absence.  As noted, this study identified only one Sparidae bone and this family was not 
identified by McMurtry; by weight Sparidae was only a minor component of Lock’s 
inventory (0.2%). 

Drummers (Kyphosidae) and spinefoots or rabbitfish (Siganidae) make important 
contributions to the Lock inventory, especially the latter family, and both are recorded in 
Bootless Bay by Drew et al. (2012).  There is no reason, given their ecology, for them not to 
occur in the Motupore assemblage.  It is possible that these two families occur there and were 
not been identified or that they were mis-identified.  It is also possible that are rare in this 
assemblage (see discussion section). 

Biases in the Motupore fish sample 
Biases in the wider faunal sample were noted at the beginning of this chapter.  These include 
differential preservation between the midden and sand spit deposits, different robusticity of 
skeletal parts between and within species, differential loss in the sieves according to element 
size, and differential identification of skeletal elements according to their distinctiveness 
between species.  These problems are examined here as they occur in the Motupore fish 
assemblage. 

The Motupore fish assemblage 
Table 13.8 shows the distribution of all fish bones across the site according to excavation 
squares and divided according to body part and unidentified bones, these latter being mainly 
ribs, vertebrae, teeth, vertebral discs and spines, or items too fragmented to identify, beyond 
being recognised as fish bones.  However, a number of these post-cranial bones were also 
identified to family and are listed as ‘Other’ in this table.  The total of 8,197 fish bones 
represents 21.7% of all bones recovered from the site (see Table 13.1).   

Table 13.8. (Overpage)  Motupore fish assemblage, raw counts for all excavation squares according
to identified and unidentified body parts.    See text for further explanation. 
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Square L. Maxilla 
R. 

Maxilla L. Dentary
R. 

Dentary 
L. 

Premaxilla 
R. 

Premaxilla U.Pharyngeal L. Pharyngeal Other Total ID'd bones 
% ID'd of 

total Total bones MNI 

M23/IV 3 4 71 90 59 64 39 78 650 1058 31.9 3314 265 

K22/I 27 15 16 25 21 7 84 195 20.1 970 79 

K22/III 1 17 13 21 14 18 19 53 155 21.4 723 72 

P20/III 12 9 15 13 12 16 37 114 32.0 356 61 

OO7/IVT 1 14 17 6 11 3 19 35 105 39.8 264 58 

G16/I 9 16 7 13 3 13 34 95 25.7 369 57 

G16/II 10 16 13 6 5 4 33 87 21.3 408 51 

O20/II 6 5 4 8 11 4 14 52 31.3 166 35 

G17/I 2 4 11 7 4 3 14 45 33.8 133 34 

J21/IV 8 6 4 3 5 7 14 47 31.3 150 28 

LL7/IV 3 2 5 3 3 23 39 39.8 98 24 

G16/IV 10 14 7 6 6 5 16 64 28.6 224 23 

K20/IV 7 3 4 3 5 3 11 36 25.9 139 23 

H16/III 3 4 4 8 1 3 6 29 22.0 132 22 
G16/IIa-

IVa 6 4 2 4 3 5 24 29.3 82 21 

P20/I 2 2 3 2 6 1 10 26 19.5 133 20 

K21/IISB 2 2 4 3 3 9 23 44.2 52 19 

K20/IVSB 5 1 2 2 8 18 33.3 54 15 

J21/II 4 3 2 1 1 1 6 18 36.7 49 15 

K20/III 3 1 3 1 3 1 6 18 56.3 32 15 

K21/IVSB 4 7 1 1 5 18 26.9 67 14 

K21/III 2 3 2 3 5 3 18 31.0 58 12 

H16/II 4 4 1 2 2 3 11 27 33.3 81 11 

K21/IV 5 3 4 2 1 3 18 28.6 63 10 

K21/II 6 1 2 1 2 12 36.4 33 10 

K21/IVWB 1 1 2 4 20.0 20 4 

H16/I 1 1 1 1 4 26.7 15 4 

H16/IV 1 2 1 4 33.3 12 2 

Total 4 5 243 247 202 202 151 205 1096 2353 28.7 8197 1004 
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Family L. Maxilla
R. 

Maxilla L. Dentary R. Dentary
L. 

Premaxilla 
R. 

Premaxilla 
U. 

Pharyngeal 
L 

Pharyngeal 
Post-

cranial Total bones MNI 

Scaridae 62 48 43 54 137 113 61 518 197 

Balistidae 27 19 12 13 114 185 118 

Lethrinidae 3 5 30 48 56 55 2 5 99 303 114 

Labridae 11 10 15 18 6 56 4 120 84 

Acanthuridae 238 238 72 

Tetradontidae 36 32 19 10 97 67 

Scombridae 9 20 9 9 205 252 59 

Serranidae 8 17 9 6 105 145 55 

Diodontidae 17 1 3 96 117 50 

Caringidae 1 5 1 2 1 68 78 33 

Haemulidae 2 5 12 4 3 1 27 22 

Elasmobrachii 27 27 20 

Nemipteridae 4 2 3 6 15 13 

Lutjanidae 4 1 2 1 8 7 

Sphyraenidae 1 2 3 3 

Sparidae 1 1 1 

Muranidae 1 1 1 

Total 4 5 213 208 186 178 146 177 1018 2135 916 

Table 13.9.  Motupore fish assemblage, identified body parts by family for the whole site, organised by MNI.    See text for further explanation.
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For convenience in Table 13.8, the excavation squares are ranked according to hypothetical 
MNIs based on body parts alone, without differentiation according to species/families.  This 
device is merely intended to give a rough indication of relative abundance across the 
excavation squares and MNIs are more properly considered in the next section.  Between a 
quarter and a third of the fish assemblage can be identified to a specific body part, with more 
than 70% of the squares having an identification rate between 25% and 40%.    

This reflects both the completeness of the bones and probably the low number of families 
involved, which aided the recognition levels of the analysts.  More than 40% of the fish bones 
were recovered from the deep midden square M23/IV, which is considered further below. 
Mouth parts - dentaries, premaxillae and pharyngeal jaws - dominated the cranial 
identifications, although there were few maxillae. 

Table 13.9 shows the whole-site fish data according to the families listed in Table 13.6, 
although the single Sparidae bone, excluded in Table 13.6, is shown here for information.  
Overall, body part numbers are lower on Table 13.9 than on Table 13.8 because some of the 
recognised body parts on Table 13.8 could not be identified to family.  MNIs are also lower 
because mouth parts are here differentiated according to family. 

The bias associated with the differential distinctiveness of various body parts according to 
family is readily apparent in Table 13.9.  Pharyngeal jaws or plates in parrotfish (Scaridae) 
and to a lesser extent in wrasses (Labridae) were readily recognised, as were the caudal barbs 
or spines of the surgeonfish (Acanthuridae) for which no head parts were identified.  Eight of 
the nine identified maxillae were from emperors (Lethrinidae) and bones of the 
Elasmobranchii identifications were predominantly vertebrae. 

Minimum numbers of individuals 
In our study minimum numbers were calculated on the most frequent element for each family 
present in each excavation unit (each level in each square).  This element could change from 
unit to unit.  No attempt was made to inflate these figures by including other body parts 
which on size came from different fish of the same family to those contributing to the most 
frequent element.  For example two right dentaries and one left dentary identified to family, 
contributed an MNI of two, even if the left denary clearly did not derive from the two fish 
represented by the two right dentaries.  McMurtry (1986:12) following Leach (1986) 
appeared to adopt a similar MNI procedure, although his description lacks detail. 

Table 13.10 shows the MNIs calculated for the Motupore assemblage by this study and that 
of McMurtry.  Earlier in this chapter I argued to eliminate or include some taxa identified by 
McMurtry but not by this study.  For information these, together with the MNIs generated by 
McMurtry are: Belonidae (MNI = 1), Coryphaenidae (MNI = 1), Ephippidae (MNI = 1), 
Holocentridae (MNI = 1), Mullidae (MNI = 2), Zeidae (MNI=5) and Istiophoridae/Ziphiidae 
(MNI = 5).  With the exception of the last two, the minor presence of these families does not 
affect our understanding of Motupore fishing.  The last two families have multiple, if 
numerically low ranking appearances in the assemblage.  As argued above, the ecologies of 
these two families separate them from the rest of the Motupore fish assemblage.  Neither was 
identified in this study nor did they occur on either of the comparative lists.  If these 
identifications are in fact accurate, they seem to reflect accidental capture rather than 
deliberate targeting. 

Beyond this there is a pleasing concordance between the two MNI lists.  The most frequently 
present nine families are the same on both lists where they account for 89.8% (our study) and 
86.8% (McMurtry) of the total MNIs, suggesting that these species were the principal targets 
of Motupore fishermen.  McMurtry’s MNIs are consistently higher than ours in every family 
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except for Haemulidae where we identified six more individuals.  This suggests a consistent 
difference in our approaches.  We did not identify quadrate or articular bones to families, 
whereas McMurtry (1986:11) did.  He also identified more ‘special bones’ (readily 
identifiable bones like the caudal barbs of Acanthuridae - Leach 1986:152) than we did.  
McMurtry (1986:11) notes that during initial sorting he adhered to a principle of ‘if in doubt, 
put it in the identifiable bag.’  We were perhaps more conservative or less skilled. 

Family This study Rank McMurtry Rank 

Scaridae 197 1 231 1 
Balistidae 118 2 119 4 

Lethrinidae 114 3 161 2 
Labridae 84 4 101 6 

Acanthuridae 72 5 120 3 
Tetraodontidae 67 6 88 7 

Scombridae 59 7 102 5 
Serranidae 55 8 57 8 

Diodontidae 50 9 51 9 
Caringidae 33 10 35 11 
Haemulidae 22 11 16 14 

Elasmobranchii 20 12 32 12 
Nemipteridae  13 13 20 13 

Lutjanidae 7 14 42 10 
Sphyraenidae 3 15 6 15 

Sparidae 1 16 absent 
Muranidae 1 17 5 16 

Table 13.10. Comparison of MNIs generated by this study and McMurtry (1986: Table 2).  Note that 
Elasmobranchii is a subclass, not a family.  See text for discussion. 

The only major difference between McMurtry and ourselves is that he identified six times the 
minimum number of snapper (Lutjanidae) than we did.  We return to this matter in the next 
section. 

The Lock (1986a) data, based on weight, shows significant differences to our MNI data in 
respect of frequencies.  Here we leave aside the vastly different average weights of some fish 
against others, which creates its own bias.  Even without addressing this issue, the Lock data 
look different.  Emperors (Lethrinidae) are high (but not highest) on the Motupore lists but in 
the historic data exceed the next most common catch by 3.5 times; Belonidae, Mullidae and 
Mugilidae, despite their relatively small body sizes are all in the top eight families by weight 
on Lock’s inventory.  Caringidae (trevally and jacks), the second most prevalent species by 
weight on Lock’s list, rank only 10th and 11th on the Motupore MNI lists, while Labridae, in the 
top six on the Motupore lists ranks only 15th in the modern fishery by weight. 

It appears that these changes are best explained in the changes to available technology in 
modern Motu fishing.  Lethrinidae can be netted around reefs, but as carnivorous fish they are 
mostly captured using hooks.  For example, Walter and Anderson (2001) report 10,031 fish 
bones in 10 families from the Polynesian settlement site in Emily Bay on Norfolk Island.  With 
the exception of Kyphosidae (which might be expected on Motupore – see above) all these 
families occur in the Motupore fish assemblage.  However, at Emily Bay Lethrinidae dominate, 
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accounting for 96 of the 153 MNI (Walter and Anderson 2001: Table 5), a dominance 
attributed to the use of hooks (Walter and Anderson 2001:107).   

Smaller schooling fish like garfish and mullet are most easily taken using a seine net pulled 
from the shore and the absence of these taxa on Motupore may indicate that the prehistoric 
nets, unlike today’s synthetic nets, were not long enough to be used in this way, or 
alternatively, had mesh sizes too large or were of insufficient flexibility.  If true, this implies 
that prehistorically the nets used by the fishermen of Motupore were drop nets and 
encirclement nets of smaller length.   

In similar fashion, Carangidae as fast-swimming fish are likely to have most easily been 
captured by trolling and hand-lining with hooks and bait.  It is assumed that the technology that 
allowed the fruitful pursuit and capture of taxa like Lethrinidae, Carangidae and Lutjanidae in 
Lock’s study resulted in less frequent targeting of Labridae.  Their reduced presence on the 
Lock inventory compared with the Motupore MNIs possibly reflects by-catch while seeking 
these other taxa. 

The habits and habitats of the Motupore fish taxa 
The general localities, habits and principal capture methods of the fish families identified on 
Motupore can be briefly considered. 

Scaridae inhabit shallow water around reefs.  They are slow-moving herbivores that frequently 
forage in groups.  The most likely primary capture method is netting. 

Balistidae inhabit shallow water around reefs.  They are slow-moving carnivores/omnivores 
that feed on bottom-dwelling crustaceans.  The most likely primary capture method is netting. 

Lethrinidae inhabit shallow water around reefs.  They are solitary or schooling, bottom-feeding 
carnivores.  While the most likely primary capture method is hook and line they may also be 
netted (McMurtry 1986:17, following Leach 1986). 

Labridae inhabit shallow water grass beds and coral reefs but also deeper water.  They are 
frequently slow moving carnivores/omnivores that can be solitary or schooling depending on 
the species.  They can be hooked or netted.  

Acanthuridae inhabit shallow water around reefs.  They are solitary or schooling herbivores.  
The most likely primary capture method is netting. 

Tetraodontidae and Diodontidae inhabit shallow coastal waters.  They are slow-swimming 
carnivores.  The most likely primary capture method is netting. 

Scombridae normally inhabit the open sea.  They are large, fast-swimming voracious 
carnivores that are normally captured by trolling lures.  As noted above, yellow-fin tuna 
(Thunnus albacares) spawn in Bootless Bay where ethnographically they were netted using 
drop nets on poles across the channels, with catches of up to 100 fish (Pulsford 1975:107-9).  
This taxon on Motupore is assumed to have been caught in this manner and possibly at the 
same location. 

Serranidae inhabit coastal waters around reef, where they hide as ambush predators.  Being 
carnivorous, the most likely primary capture method is with baited hook.  However if as the 
ethnography suggests, fishermen netted around reefs then speared or poisoned the trapped fish, 
this taxon could be frequently taken in this manner. 

Caringidae include a range of species, all fast-swimming carnivores that inhabit coastal waters 
from bays and estuaries to reef edges fronting deep drop-offs.  The primary capture methods 

516



are trolling and hand-lining, but since some species school in shallow coastal waters, they 
might also be netted. 

Haemulidae are nocturnal carnivores that shelter in and under reef crannies and ledges.  While 
the primary capture method is baited hooks, their diurnal habits might lead to their incidental 
net capture as described for the Serranidae. 

Elasmobranchii include sharks, skates and rays that can be found in shallow coastal waters 
around reefs.  While their habits differ, they might be taken as opportunistic prey either in nets 
or with spears, as well as hooks. 

Nemipteridae inhabit coastal waters around reef and are mostly demersal carnivores.  Their 
primary capture method is baited hook. 

Lutjanidae inhabit coastal waters around rocky and coral reefs over gravel and sandy bases.  
They are active carnivorous bottom-feeders.  Their primary capture method is baited hook. 

Sphyraenidae inhabit coastal waters around reef, with some species in open sea.  They are fast 
swimming carnivores, with some species known to be dangerous to humans (Munro 1967:161).  
The great barracuda (Sphyraena barracuda) grows to around 2 metres but other members of 
this family are considerably smaller (25-75 cm).  The primary capture method is trolling. 

Muraenidae, the carnivorous moray eels, inhabit holes and crevices in reefs.  Of the 13 species 
listed by Munro (1967) only two have a local Motu name listed, suggesting that in 
ethnographic times they were avoided.  Any capture by Motupore fishermen may have been 
accidental, with the eels perhaps stupefied by fish poison. 

If we consider the nine families identified both by this study and that by McMurtry as having 
the highest MNIs, all except the Scombridae inhabit coastal waters around reefs, while the 
Scombridae are known to spawn seasonally in Bootless Bay.  Most, again with exception of the 
Scombridae, are slow moving fish.  The primary capture method for four of these taxa is 
netting, and for the remaining five hand-lining, trolling and netting are all viable options. 

In our study, each of these families are represented by MNIs of 50 and above; below these, four 
families with MNIs of 33 to 13 comprise the Caringidae, the Haemulidae, the Elasmobranchii 
and the Nemipteridae.  Again, these taxa can be found in coastal waters around reefs, but both 
their habitats and habits are more diverse.  Some are fast-swimming, and some are nocturnal 
but all are carnivores and most likely to be taken by line-and-hook or by trolling.  If captured 
by netting, these were probably incidental catch. 

The final three taxa present in our study, the Lutjanidae, the Sphyraenidae and the Muraenidae, 
could be encountered in coastal waters around reefs.  While all are carnivores, their habits are 
diverse.  The primary capture methods for these taxa are trolling or hook-and-line fishing.  
None would be targeted by net fishermen, although moray eels might be taken in basket traps.  
In the Motupore assemblage they are likely serendipitous catches and their low MNIs (seven, 
three and one respectively) support this interpretation.   

The one note of discord in the data is that McMurtry (1986) developed an MNI of 42 for 
Lutjanidae compared with an MNI of 7 in this study.  I have no explanation for this 
discrepancy; while this family accounts for only 3.5% of his MNI total of 1202 fish, such a 
number, if accurate, would suggest something more than incidental capture. 

Overall, the patterns in these data suggest that Motupore fishermen mostly targeted slow 
moving species around shallow water coral reefs and the annually spawning tuna in Bootless 
Bay, using drop nets on poles to cull tidal channels in the latter case and the same sorts of nets 
to enclose sections of reef where fish might also have been stupefied or speared.  These 
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practices also occasionally netted them incidental species, now more commonly taken by hooks 
and lures.  The absence of schooling mullet and garfish in the assemblage might reflect a 
preservation problem but might equally reflect the limitations of traditional nets to act as seine 
nets, in clear distinction to the synthetic nets available today, where these species are clearly 
targeted.  Such a model finds support in the archaeological absence of fish hooks and the debris 
from making them, together with the common presence of shell net sinkers on the island. 

Changes in fish taxon representation through time 
Given the objectives of this study, which are centred on the hypothesis that the Motupore 
islanders manufactured and traded pottery and shell beads against subsistence items, the 
trajectories of Motupore-based food acquisition are of particular interest when considering 
whether the island’s inhabitants were ‘forced’ by their locality to trade for food, or whether, 
arriving with a trading/fishing/gardening economy in place, Motupore Island offered other 
logistical advantages that promoted its settlement. 

M23/IV layer Fish no. %age of total no. Fish wt. (gm) %age of total weight 
1 39 1.2 39.7 1.5 
2 18 0.5 28.2 1.0 
3 267 8.1 174.4 6.4 
4 247 7.5 125.1 4.6 
5 355 10.7 220.3 8.1 
6 248 7.5 182.3 6.7 
7 296 8.9 210.6 7.8 
8 252 7.6 178.3 6.6 
9 110 3.3 112.5 4.2 

10 68 2.1 47.6 1.8 
11 133 4.0 112.1 4.1 
12 187 5.6 209.2 7.7 
13 296 8.9 253.0 9.3 
14 387 11.7 391.6 14.5 
15 179 5.4 188.2 6.9 
16 217 6.5 220.1 8.1 
17 1 0.0 0.9 0.0 
18 1 0.0 2.3 0.1 
19 2 0.1 4.5 0.2 
20 0 0.0 0.0 0.0 
21 7 0.2 4.5 0.2 
22 3 0.1 2.8 0.1 
23 1 0.0 1.8 0.1 

Total 3314 100.0 2710.0 100.0 

Table 13.11.  Raw numbers and weights in gm, by excavation unit, for fish bones in Square M23/IV. 

In regards to the fish remains and their place within the larger suite of faunal remains, if we 
accept that finfish and shellfish reflect direct food acquisition by the islanders themselves, one 
test of this proposition is to see whether the data reflect over-predation of these resources 
accompanied by a concomitant rise in pottery production over time.  The full assessment of this 
proposition is best undertaken in Chapter 16; here the task is confined to a consideration of the 
fish data. 
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Unfortunately the data provide only a partial view of fish capture over time.  As discussed in 
Chapters 3 and 4, the division of lower sand spit layers and upper shell midden layers provided 
different chemical environments that aided bone preservation in the more alkaline conditions of 
the latter, but likely promoted bone loss in the acidic sand layers.  Table 13.11 shows the 
distribution of fishbone in M23/IV, the deep midden-over-sand deposit sequence that provided 
more than 40% of fish bones in the sample; Figure 13.1 shows the same data graphically.  Four 
points can be noted about these raw data: 1) the sand spit layers (Excavation Units 17- 23) have 
a total of 15 fish bones, collectively fewer than any excavation unit in the midden layers; 2) 
there was a significant downturn in the number of fish bones from Excavation Unit 14, until 
Excavation Unit 10; 3) there was another significant downturn after Excavation Unit 5 until the 
site was abandoned; and 4) average fishbone weight was lower in the later levels than in the 
earlier ones. 

Figure 13.1.  Visual presentation of raw numbers and weights in gm, by excavation unit, for fish bones 
in Square M23/IV. 

The reasons for these trends are not immediately apparent in every case.  For Excavation Units 
17-23 a combination of lower discard in the sand spit habitation layers (versus concentrated
discard in the midden) and less good preservation in them can be accepted as probable
explanations, with lower discard in the habitation layers also exemplified in both pottery
(Table 5.7) and flaked stone (Table 11.2).  While lower average bone weight later in the
sequence might point to smaller fish being taken, other explanations (species difference, or
variation in body parts represented in different layers) are equally tenable.  Downturns in fish
counts in the sequence might indicate less fishing, less successful fishing, different discard
patterns at different times, or biases introduced by different sized excavation units and
variations in sieve mesh sizes (see Chapter 3).  This last possibility does not apply here, as the
same sieve mesh size was maintained for M23/IV (Chapter 3).

As discussed in Chapter 4, density correction factors were created to account for numerical bias 
introduced by volumetrically different excavation units.  Table 13.12 and Figure 13.2 show 
these correction factors applied to the raw data.  Figure 13.2 can be compared to Figure 13.1 
and shows that the downturns are not the product of different sized excavation units since they 
are equally pronounced in the volumetrically corrected graph.  The decrease in relative bone 
weight in the upper excavation units is also still apparent.  An important small difference is the 
increase in frequency of fish bones in Excavation Unit 6, compared to the uncorrected data, 
which accentuates the final decline in the upper levels of this square. 
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A further consideration is whether the two declines can be attributed to variability in dumping 
patterns at this location, as noted nearby in Square N21/II for the shell (Chapter 12) or whether 
they reflect changing patterns in fish capture.  As discussed in Chapter 4, the distribution of the 
midden layers in M23/IV varied in consistency with heavy shell midden in the upper units 
starting to become sandier around Excavation Unit 8.   

M23/IV Fish no. %age of total no. Fish wt. (gm) %age of total weight 
1 150 2.6 157.7 3.4 
2 55 1.0 85.5 1.9 
3 356 6.3 232.5 5.1 
4 574 10.1 290.9 6.3 
5 538 9.5 333.8 7.3 
6 855 15.1 628.6 13.7 
7 348 6.1 247.8 5.4 
8 382 6.7 270.2 5.9 
9 262 4.6 267.9 5.8 
10 151 2.7 105.8 2.3 
11 251 4.4 211.5 4.6 
12 199 3.5 222.6 4.9 
13 423 7.4 361.4 7.9 
14 586 10.3 593.3 12.9 
15 242 4.3 254.3 5.5 
16 282 5.0 285.8 6.2 
17 3 0.1 3 0.1 
18 3 0.1 6.2 0.1 
19 4 0.1 9.6 0.2 
20 0 0.0 0 0.0 
21 11 0.2 7.1 0.2 
22 3 0.1 3.2 0.1 
23 2 0.0 3.9 0.1 

Total 5680 100.0 4582.6 100.0 

Table 13.12. Density corrected fish bone numbers and weights in gm, by excavation unit, for Square 
M23/IV, expressed as numbers and weights per cubic metre. 
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Figure 13.2.  Density corrected numbers and weights in gm, by excavation unit, for fish bones in 
Square M23/IV.  Data is expressed as numbers and weights per cubic metre. 

Below this, looser midden deposits, still artefactually rich, continued to Excavation Unit 14, 
below which Units 15 and 16 were less dense midden layers above the sandy habitation 
deposits.  The first proposition, that the two declines reflected overall different dumping 
patterns, was tested by comparing the distributions of fish and two other data classes, pottery 
and flaked stone, again corrected for volumetric differences in the excavation units (Figure 
13.3).  

Even at logarithmic scale, which diminishes the visual variability, a number of differences are 
readily discernible between the distributions of these data classes.  While pottery and stone 
have low and uneven frequencies in the habitation layers at the bottom of this square, their 
notable presence adds credence to the possibility of preservation problems for fish bones in 
these layers. 

Figure 13.3.  Distributions of volumetrically corrected frequencies for fish bone, pottery sherds and 
flaked stone artefacts for M23/IV presented at logarithmic scale. 

The significance of the decline in fish numbers around Excavation Unit 10 is equivocal on 
these data.  For Unit 10 itself all three data classes show a distinct decline in numbers, 
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indicating that overall discard at this point was comparatively lower than in the earlier and 
later stratigraphic units; but neither pottery nor stone follows the precise pattern of fish where 
there is numerical decline from Excavation Unit 14 to Unit 10, then increase to Unit 6.  Thus 
while variation in discard certainly accounts for the pattern to some degree, the data may also 
be reflecting a downturn in fishing at this juncture; the data are inconclusive. However, the 
second decline in fish numbers from Unit 6 is different from pottery and stone.  Both of these 
classes increase to their highest numbers in Unit 1.  These data can be read as indicating a real 
downturn in fishing towards the end of the settlement.  This point is returned to in the 
discussion. 

The Unit 10 downturn, apparent in the numerical and weight data, was also considered in 
terms of the total identified numbers of bones amongst the top nine families by MNI in the 
four excavation units on either side of Excavation Unit 10, to see whether there was any 
discernible difference in capture according to taxon between these groups.  As Figure 13.4 
indicates, this is not the case, with the percentages in both groups tracking each other, with 
the greatest discrepancy being 10% (Lethrinidae and Diodontidae).  As well, McMurtry 
(1986) in his study considered change through time using early and late samples and found no 
statistically significant differences in representation in any of the taxa he identified.  Again, 
the data indicate no change in fishing strategies to account for the variation in fish frequencies 
at this point in the sequence. 

Figure 13.4. Percentages of identifiable fish bones according to the nine most common taxa for 
Excavation Units 6-9 inclusive and 11-14 inclusive.  Volumetric corrections for these excavation units 
have been applied.  See text for details. 

Discussion of fish 
Overview 
While there is a minor representation of some fish taxa not normally captured by netting in 
the Motupore assemblage, the archaeological data strongly suggest that fish were taken by 
nets as described for the Western Motu ethnographically.  The most common taxa taken were 
slow and feeble swimmers found in shallow waters around reefs and most or all of the 
families represented in the data could have been encountered in these locations.  The absence 
of mullet and garfish perhaps points to the technological limits of traditional nets as a 
principal explanation, although contributing taphonomic explanations cannot be ruled out. 
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Minimum Number of Individuals 
While the MNI is a useful archaeological device, the Motupore data point to its limitations as 
a precise indicator of relative abundance.  Among the taphonomic biasses that beset 
archaeological faunal studies in general in regard to this measure, the particular ability to 
identify species, or at least families, by the presence of one or another easily identified 
element means that the MNIs identified in Table 13.10 should be considered indicative rather 
than definitive.  At the same time the two separate studies of this assemblage both identified a 
core group of fish families comprising the Acanthuridae, the Balistidae, the Diodontidae, the 
Labridae, the Lethrinidae, the Scaridae, the Scombridae, the Serranidae and the 
Tetraodontidae that typifies the Motupore fishery.  

There can be little doubt that MNIs by definition underestimate true abundance and 
occasional attempts have been made to formulate more accurate abundance estimates (e.g. 
Casteel 1977; Fieller and Turner 1982; Grayson 1978; Koike 1979; Krantz 1968).  My 
colleague Jacques Guy and I also addressed this problem using Motupore fish and wallaby 
bone data (Allen and Guy 1984).  Krantz (1968) observed that in animals with matching left 
and right body parts, if some elements in an assemblage could be matched, the MNI could be 
enlarged: for example, if for 50 left elements and 49 right elements (same body part, same 
species, MNI = 50), 25 left and right elements could be matched, the MNI increased to74 (25 
matched elements plus 25 unmatched left elements plus 24 unmatched right elements).  
Working from this idea, Allen and Guy (1984) considered those animals that were part of the 
original capture but for which neither the left or right elements existed in the assemblage 
(consumed by scavengers, made into tools and/or taken off-site et cetera) and offered 
formulas for calculating the most likely size of the original population of that species and the 
probable range in which the population might be expected to lie. 

Using the left  and right dentaries of Scaridae from Motupore, which could be matched 
because these mouth parts have interlocking symphyses, Allen and Guy (1984) calculated that 
the most probable number of Scaridae was approximately three times the MNI calculated on 
this body part and that the most probable range was between 1.7 and 5 times the MNI.  It 
should be noted here that the precise numbers used in the published example were 
subsequently revised.  When recalculated, using the Scaridae dentaries listed in Table 13.9, 
the most probable number of Scaridae in the sample is 248, in excess of the 197 calculated 
using the most numerous Scaridae element in each excavation unit in each square. 

Was Motupore fish capture approaching unsustainable limits? 
The claim by Berzunza-Sanchez et al. (2013) that prehistoric fish harvesting patterns might 
possibly have been unsustainable is an interesting suggestion in terms of arguments about 
local food shortages and trading for subsistence, but it is one that I have found difficult to 
substantiate for Bootless Bay.  Among the unknown variables are prehistoric human 
population figures in the bay and annual fish consumption per person, allowing that fishing 
was probably more intense at some seasons than others.  Given that in 1880-90 the population 
of Tupesereia was approximately 350 people and that Western Motu villages conservatively 
each had around 300 inhabitants (Oram 1977:96), then at c. 1650 AD the three villages of 
Tupesereia, Motupore and Taurama plus the numerous hamlets around the bay at this time 
(see Chapter 16) probably totalled at least 600 people and possibly >1000.  Allowing an 
average weekly consumption of 1-2 kg of fish per person, annual consumption would have 
ranged between 31.2 tonnes and 104 tonnes. 

Lock’s (1986b) study suggested that the Port Moresby fishermen exploited 116 km2 of reef 
for an annual catch of 524 tonnes, or 4.52 tonnes per km2 of reef.  This was shared by a 
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population of 5447 people, or about 1.85 kg of fish per person per week.  On these figures, 
the reef was providing fish for c. 47 people per km2 of reef.  Again on these figures, 1000 
people in Bootless Bay would require c. 22 km2 of reef to sustain these levels.  While precise 
measures are difficult, this amount of fringing and barrier reef was likely accessible without 
moving very far east or west of the mouth of Bootless Bay. 

It should be noted that Lock considered that the two fringing and five barrier reefs being 
fished contained some areas of over-fishing.  Heavily exploited reefs produced average 
weights of fish that were half those from lightly exploited reefs.  He also noted that Sigandae 
(rabbitfish and spinefoots) were most abundant on the heavily exploited reefs.  If they 
proliferate where other taxa are reduced by fishing, this might imply that their absence in the 
Motupore assemblage suggests that the fishing grounds used by Bootless Bay communities
were not over-exploited. 

In a Pacific-wide review examining reef fish yields at 43 locations, Dalzell and Adams 
(1997) noted that the yields ranged from 0.3 to 64 tonnes per km2 of reef per year, with a 
mean of 7.7 t/km2/yr.  These authors refer to the Fox curve (Fox 1970) a ‘simple equilibrium 
surplus production model’ used to determine maximum sustainable yield.  The Fox curve 
suggests for Port Moresby that this is 7.6 t/km2/yr.  Overall Dalzell and Adams (1997) 
suggest finfish harvests on Pacific coral reefs are probably sustainable at 10-20 t/km2/yr for 
most areas.  This is possibly truer for traditional fishing techniques; fishing gear like gill nets 
and spear guns can lead to rapid reduction in fish populations (Dalzell and Adams 1997). 

Depending on the distance travelled from Motupore to access reefs, the generated figures also 
do not suggest prehistoric over-exploitation.  A rough estimate suggests that there is an 
available reef area of c. 15 km2 – 20 km2 within 8-10 km of Motupore which even with a 
population of 1000 people eating 2 kg of fish per week (= 104 tonnes per year) would equal a 
lower end yield of 6.9 t/km2/yr.  This is less than the sustainable yield for Port Moresby using 
the Fox curve and less than the lower end of the Dalzell and Adams estimate.  

Despite the imponderables in such calculations, depletion of fishing stocks is an unlikely 
explanation of the downturn in fish numbers seen in the upper 50 cm of midden deposits in 
M23/IV (and other midden squares on the site – see Figure 13.5).   

Figure 13.5.  Fish bone numbers for the upper midden layers of Squares K22/I and K22/III.  The 
equation for comparing excavation units in M23/IV in Figure 13.1 is M23/IV/1 = K22/III/1, M23/IV/6 
= K22/I/4 and K22/III/4. 

An alternative question is whether there were performance limits on the traditional fishing 
technology available to the prehistoric inhabitants of Bootless Bay that led to fish shortages.  
Short of setting up a large and impractical experiment, there is no immediate answer; 
however the late downward trajectory of the of fish bone numbers, a rapid decline, is not 
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consistent with this explanation, where we might expect either a) an increase in fishing to 
meet increasing demand, a solution perhaps requiring changes to existing technology that we 
do not see; or, less likely b) fish capture to e maintained at a constant level against a rising
human population. 

Instead, the data point to a reduction in fishing itself by people on Motupore during the final 
years of the settlement.  Two possible alternate explanations suggest themselves.  If the first 
is correct, that fishing decreased because alternate food sources expanded, then the question 
remains why was Motupore abandoned c. 1650-1700 AD?  The second explanation suggests 
that given the increasing warfare between the Eastern Motu and Motupore/Taurama 
documented in the ethnography (see Chapters 1 and 2), this might have impacted particularly 
on small fishing parties exposed in their canoes and away from the protection of their village.  
Possession of, and access to valuable resources are frequent causes of disputes in Papua New 
Guinea. 

Overall the fish data do not support the idea that human pressure on this local food resource 
contributed to the development and growth of trading activities by the occupants of 
Motupore, nor to the abandonment of the village.  In this, the fish data are in accord with the 
shellfish data (Chapter 12).  

The opacity of archaeological data on questions of over-exploitation is self-evident in the 
foregoing discussion.  If the fish samples were larger, so that we could establish average fish 
size through time for individual species (as Swadling has done for two shell species in 
Chapter 12), then the problem would be easier to approach.  At best we can say that there are 
no observable trends in the data that suggest that this marine food source was being over-
exploited. 

Does net fishing deny a maritime ancestry? 

A final point of discussion concerns the contention by Pernetta and Hill (1981:188-9) that the 
simplicity of Motu fishing technology argues against them having maritime ancestry, and that 
the origins of net-fishing technology are to be found in rivers and estuaries.  As Butler (1994; 
see also Clark and Szabó 2009), points out, Lapita people, ‘the Argonauts of the Pacific’, 
may have practised exclusive net fishing in locations suited to this technique, where 
elsewhere Lapita hook and line fishing predominated.  The eight families dominating Lapita 
fish assemblages, Serranidae, Lutjanidae, Lethrinidae, Labridae, Scaridae, Acanthuridae, 
Balistidae and Diodontidae (Butler 1988:109-10) are, with the exception of Lutjanidae, eight
of the nine most common taxa also found at Motupore (and Lutjanidae is also present there). 
The view of Pernetta and Hill that netting is a poorly adapted method for fishing in shallow 
waters around reefs is not supported by the frequency of the Motupore fish remains and the 
targeted nature of the taxa present. 

Marine mammals and reptiles 
Pernetta and Hill (1981) note that there are a number of dolphin and whale species in the 
region of southern Papua but that there are only isolated records of their exploitation by 
Papuans in the past.  Among these records, Pernetta identified a single example of Risso’s 
Dolphin (Grampus griseus) from the Groube excavation on Motupore.   

Table 13.13. (Overpage) Raw counts for turtle bones by body part for all excavation squares.  The
skull category includes various head bones but not the mandible.  Plastron and carapace are 
subsumed under carapace.  Total weight for each square is shown in gm.
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Square Skull Scapula Humerus Radius Ulna Fibula Femur Vertebra Carapace Fragments Total No Total  
Weight 

M23/IV 2 2 6 2 1 10 1166 1278 2467 8021.2 

K22/I 23 1 1 93 45 163 892.3 

K22/III 1 1 200 37 239 1436.3 

P20/III 16 4 20 68.7 

OO7/IVT 1 54 55 270.2 

G16/I 1 142 14 157 829.6 

G16/II 1 50 16 67 395.7 

O20/II 60 6 66 298.4 

G17/I 1 19 1 21 77.1 

J21/IV 73 12 85 313.1 

LL7/IV 13 8 21 41.5 

G16/IV 1 71 14 86 669.2 

K20/IV 19 2 21 50.2 

H16/III 2 1 95 9 107 624.9 
G16/IIa-

IVa 2 9 4 15 99.7 

P20/I 1 7 17 25 51.9 

K21/IISB 1 24 25 95.2 

K20/IVSB 3 3 19.8 

J21/II 1 46 2 49 220.6 

K20/III 1 23 1 25 74.6 

K21/IVSB 1 49 3 53 208.9 

K21/III 55 9 64 225.8 

H16/II 1 1 0.9 

K21/IV 45 7 52 261.2 

K21/II 1 32 33 75.5 

K21/IVWB 1 20 1 22 121.6 

H16/I 12 12 76.2 

H16/IV 3 3 6.1 

Total 28 3 13 4 1 4 2 12 2396 1494 3957 15526.4 
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M23/IV 1 2 3 4 5 6 7 8 9 10 11 12 

No. 50 62 326 223 220 123 162 270 162 125 233 105 
Wt. 
(gm) 159.1 148.9 1032.1 748.1 393 704.2 751.6 587.2 465 525.9 649.4 381 

M23/IV 13 14 15 16 17 18 19 20 21 22 23 Total 

No. 143 188 22 36 7 0 0 0 6 4 0 2476 
Wt. 
(gm) 485.4 667.1 94.6 129.1 47.7 0 0 0 29.8 18 0 8017.2 

Table 13.14.  Raw counts, by number and weight for turtle bone in M23/1V by excavation unit. 

Figure 13.6.  Visual presentation of raw numbers and weights in gm, by excavation unit, for turtle 
bones in Square M23/IV. 

Figure 13.7.  Density corrected numbers and weights in gm, by excavation unit, for turtle bones in 
Square M23/IV.  Data are expressed as numbers and weights per cubic metre. 
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In contrast to these animals, the dugong (Dugong dugon) is identified as a human prey animal 
from the Western Province to Milne Bay, but in the Port Moresby area dugong are at low 
densities, especially compared to places like Torres Strait (even though Torres Strait and 
Queensland have probably witnessed a dugong population crash over the last century).  
Turtles were, and remain, widespread and their bones are frequently found in Papuan coastal 
sites.  Crocodile (mainly the saltwater species Crocodylus porosus) is reported as frequently 
eaten, and again, Pernetta reports a ‘continuous but low level’ presence in the Groube 
excavation on Motupore (Pernetta and Hill 1981). 
For this study, a lack of good comparative samples hindered the precise identification of 
turtle, dugong, dolphin, whale and crocodile.  Subsequent inspections corrected some earlier 
mis-identifications.  However, errors almost certainly persist, although these are unlikely to 
change the overall patterns of species representation in the site. 

Turtle 
As previously noted, turtle bone was common in the Motupore excavation, occurring in all 
squares and being present throughout the sequence.  As shown (Table 13.2) 3957 turtle bones 
were identified, with 62.3% occurring in the midden square M23/IV. 

At least four of the seven extant turtle species have been recorded in coastal Papua.  Those 
most likely to occur on Motupore are the green turtle (Chelonia mydas) and the hawksbill 
turtle (Eretmochelys imbricata), both exploited ethnographically for meat and eggs (Pernetta 
and Hill 1981).  While the hawksbill turtle is omnivorous, the green turtle is herbivorous and 
is still seen occasionally around the seagrass beds in Bootless Bay.  In 1971 a green turtle 
nested on Motupore and the mother and subsequently the hatchlings all made it back to the 
sea (with a little human help).  It is assumed that most turtles represented in this assemblage 
are Chelonia mydas. 

As noted earlier, the high frequency of turtle NISP on Motupore is attributed in large part to 
the fact that the turtle carapace and plastron comprise more than 60 bony plates that separate 
along suture lines.  As Table 13.13 indicates, these pieces account for more than 98% of 
turtle bones, with only 67 other bones identified from other parts of the skeleton.  Because of 
uncertainty in recognising some body parts, it is possible that many turtle bones have been 
listed among the unidentified category.  This means that it is difficult to calculate an MNI 
with any accuracy.  Beyond the carapace and plastron, the single most numerous bone is the 
humerus with 13 examples, suggesting 8+ individuals, but many more individuals would be 
required to account for the carapace and plastron remains, certainly running into tens of 
individuals and possibly hundreds.   

Ethnographically turtles and dugongs were captured using large mesh, heavy duty matagara 
nets (Gaigo 1977; Oram 1991).  Pernetta and Hill (1981) also describe men capturing turtles 
by diving onto them from canoes.  It is assumed that either or both capture methods might 
have been used by Motupore people; as well, adult females are sometimes taken when they 
come ashore to lay eggs, although it is unlikely that Motupore was a nesting site when the 
village was there. 

Table 13.14 gives the raw counts and weights for each excavation unit in square M23/IV; 
Figure 13.6 shows the same data graphically and Figure 13.7 shows the data when corrected 
volumetrically.  Both show a gradual increase through time.  These data are further reviewed 
below. 
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Dugong 
Ethnographic accounts indicate that dugong (Dugong dugon) was present but not plentiful in 
the Port Moresby region when Europeans arrived, and that the capture of one was the cause 
for celebration and feasting (Turner 1878:488; Gaigo 1977).  This is unlike the heavy 
concentrations of dugong around Cape York and in Torres Strait, where this species played a 
central role in the subsistence and cultural activities of local traditional societies; for example 
see the frequent references to dugong in the six volumes of the Reports of the Cambridge 
Anthropological Expedition to Torres Strait undertaken in 1898.  Subsequent recent 
archaeological work there by Ian McNiven and colleagues (e.g. McNiven and Feldman 2003; 
McNiven and Wright 2008; McNiven and Bedingfield 2008) has emphasised the disposal of 
specific elements of the dugong skeleton in ritual dugong mounds that were reported by 19th 
century explorers such as Dumont d’Urville in 1840 (Jack 1922:171) and British surveying 
vessels like H.M.S Fly (Jukes 1847) and H.M.S. Rattlesnake (MacGillivray 1852).  McNiven 
and Bedingfield (2008) drew attention to missing dugong body parts in domestic refuse 
middens resulting from their use in these ceremonial installations, but there is no evidence for 
similar activities around Port Moresby, despite the uneven representation of dugong skeletal 
elements reported here for Motupore. 

As indicated by the numbers in Table 13.15 dugong bones were consistently recovered on 
Motupore, but there are about ten times more turtle bones than dugong bones in the deposits.  
This possibly reflects low dugong encounter rates, but it may also reflect hunting limitations 
such as the immediate availability of suitable technology when these animals were 
encountered.  Special fishing expeditions were undertaken for turtle and dugong (Seligman 
1910:140, 179) and while turtle might have been captured at other times when unexpectedly 
encountered, adult dugongs may be up to 3 m in length and can weigh up to 400 kg and 
would thus be difficult to capture without the specialised nets manufactured for this purpose.  

Because of the de sit  of dugong bones, their hea  weight gave a good initial indication for
identifying fragmented bone to this taxon.  This is reflected in the average weights of dugong 
bones (more than 22 gm per bone) compared to turtle (less than 4 gm per bone).  Thus, unlike 
the turtle, identification rates for dugong in the bone assemblage are considered likely to be 
high, accentuating the discrepancy between turtle and dugong NISPs.  As noted in Chapter 
11, dugong tusks and ribs were used to manufacture tools and ornaments, but it is unlikely 
that such activities took many bones from the assemblage. 

Table 13.15 provides the raw counts for dugong bone.  There are 336 identified bones, only 
one tenth of the number of turtle bones, but almost half by weight.  Fragments listed in this 
table are probably all ribs, but may include transverse processes and ventral spines from 
vertebrae, best distinguished by size and weight.    The low overall counts are reflected in the 
uneven distribution of dugong bones by number in M23/IV (Figure 13.8) and the same is true 
of weight (not shown).  When these numbers are corrected volumetrically (Figure 13.9) the 
variations in number through time are slightly more pronounced.  These data are further 
reviewed below.  
The Minnegal study 
An independent analysis of the Motupore dugong bones was undertaken by Monica Minnegal 
(1981) then of the University of Queensland, now in the University of Melbourne.  The first 
part of this analysis excluded fragments, listing only body parts that could be identified with 
some certainty (where c. 75+% of the bone was present).   
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Square Skull Mandible Humerus Tooth/tusk Vertebra Ribs Fragments Total No Total  
Weight 

M23/IV 12 2 9 8 51 120 202 4528.6 

K22/I 1 1 1 3 9 15 323.8 

K22/III 1 1 7 9 18 564.7 

P20/III 2 1 3 33.5 

G16/I 2 1 9 12 334.7 

G16/II 1 1 4 6 223.1 

O20/II 1 3 5 8 17 391.1 

J21/IV 12 12 160.7 

LL7/IV 3 4 7 165 

G16/IV 1 2 1 4 193.3 

K20/IV 1 1 36.7 

H16/III 6 6 176.4 

P20/I 5 5 50.6 

K21/IISB 6 6 43.1 

K20/IVSB 1 1 28 

J21/II 3 3 27.6 

K21/IVSB 5 5 66.2 

K21/III 1 3 4 76.5 

K21/IV 1 1 30.1 

K21/II 2 2 22.7 

K21/IVWB 1 4 5 83.7 

H16/IV 1 1 7.1 

Total 17 3 3 14 15 71 213 336 7567.2 

Table 13.15.  Raw counts for dugong bones by body part for all excavation squares containing 
dugong bones.  Fragments are probably all ribs, but may include transverse processes and ventral 
spines from vertebrae.  Total weight for each square is shown in gm. 

Given better comparative collections, Minnegal achieved more precise identifications than 
my group, but necessarily dealt with fewer NISPs.  Her study had two linked objectives, to 
estimate the range and frequency of body elements present and to consider butchery 
practices.  Using the assemblage as a single unit, Minnegal identified only 32 bones 
sufficiently complete to estimate a minimum number of animals (Table 13.16).  As can be 
seen, this produced an MNI of 6, using the atlas.   

While this number might accommodate all the dugong bones recovered from Motupore, this 
appears to be an underestimation of the real number, if for no other reason than this averages 
about one animal per century of the site’s occupation, a frequency insufficient for the 
occupants to maintain the specialised technology (large nets) needed for their capture unless 
these were also used to capture turtle.

Coupled with the data in Table 13.15 the distribution of dugong elements in Table 13.16 
throws up an interesting proposition concerning dugong butchery practices on Motupore (and 
perhaps elsewhere).  The skeletal elements of a dugong and their frequencies are shown in 
Table 13.17, there being 144-149 bones in a complete skeleton of which 52-57 are vertebrae.  

What is interesting here is those elements that occur, versus those that are missing in the 
excavated deposits of Motupore.  Most apparent is the absence of the vertebral column below 
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the upper cervical vertebrae, including the absence of the pelvic bones, although the ischium 
and the ilium in dugong are only vestigial, stick-like bones attached to the caudal vertebrae 
by tendons rather than bones (Adam 2009).  The second absent group are the distal bones of 
the forelimb. 

With regard to the former group, Minnegal noted that the few vertebrae unidentified further 
to a specific area of the spinal region were probably thoracic fragments introduced to the site 
as ‘accidental’ inclusions – articulating fragments (riders) attached to rib slabs and broken off 
during butchery.  Assuming that the head was detached, the atlas, axis and cervical vertebrae 
might be introduced to the site, depending on where the head was severed.  The absence of 
the distal forelimb bones implies the removal of these parts at the initial stages of butchery.   

Figure 13.8.  Visual presentation of raw numbers, by excavation unit, for dugong bones in Square 
M23/IV. 

Figure 13.9.  Density corrected numbers, by excavation unit, for dugong bones in Square M23/IV.  
Data are expressed as numbers per cubic metre. 
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Occipital condyle Premaxilla Maxilla Frontal bone Mandible 

5 3 2 1 1 

Atlas Axis Cervical vertebra Humerus Ulna 

6 4 5 4 1 

Table 13.16.  Minimum numbers of complete dugong elements identified in the Minnegal study, 
using the whole site as a single unit to examine MNI. 

Body 

part 

Cranium Mandible Atlas Axis Cervical 

vertebra 

Thoracic 

vertebra 

Lumbar 

vertebra 

Caudal 

vertebra 

Rib 

Number 1 2 1 1 5 18 6 21-26 36 

Body 

part 

Sternum Scapula Humerus Radius Ulna Carpal Meta carpal Phalange Pelves 

Number 1 2 2 2 2 6 10 26 2 

Table 13.17.  The body parts of a dugong following Skelly et al. (2011).  Vertebrae numbers vary in 
dugongs with the variation assumed to occur in the caudal sequence. 

Butchering dugongs 
Drawing on the skeletal evidence from the site, I would reconstruct a three phase procedure 
for the butchery, consumption and disposal of dugong on Motupore. 

Given the size and weight of the animal, initial butchery would likely occur on the beach on 
arrival (rather than being carried any distance from the canoe), with retained items further 
divided and redistributed in the village; lastly, bone remnants from consumption might be 
discarded on the midden.  Two initial procedures suggest themselves, firstly filleting the 
entire carcase, either with the hide still attached or previously removed; or secondly, dividing 
the skeleton into portions with the flesh (and hide) attached.  Using the skeletal evidence, 
some combination of these two procedures seems likely to have occurred. 

With the head either removed or attached, the meat and fat surrounding it could be cut away, 
either disarticulating the mandible or not.  While the head and lips are very fatty (Thomson 
1934), the dugong brain is quite small.  Thus the cranium may have been discarded at this 
point.  The distinctive ear bones (the tympano-periotic complex), that were extracted for 
ritual magic in Torres Strait and were the most numerous element recovered in some 
archaeological sites (McNiven et al. 2015) were not recovered at Motupore, implying that the 
skull was not smashed to retrieve the brain for food. 
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The data indicate that ribs were detached from each side of the vertebral column for 
redistribution and that the distal sections of the forelimbs were discarded at this stage.  While 
the remainder of the animal would contain valuable meat but little fat, it may have been 
filleted, since no lumbar or caudal vertebrae were recovered in the habitation or midden areas 
of the site. 

It might be argued that that the small numbers of elements present suggest this hypothesis by 
chance; however this reconstruction finds support in other site data and more distant 
ethnography.  Unlike the turtle bone, Motupore dugong bone had little evidence of transverse 
cuts on the bones.  Instead Minnegal noted ‘shallow blunt dents’ consistent with the use of a 
stone axe or large stone tool to separate the body parts.  The few thoracic vertebrae present 
appeared to be broken as a result of ‘directed blows’ rather than being broken at the weakest 
part of the arch.  Mandibles and ribs were particularly fragmented compared to cranial 
elements.  Cranial bones were mainly unburnt, while mandibles and ribs were burnt, 
suggesting differential secondary processing/cooking.  Mandibles may have remained 
attached to the meat and fat around the head at the point of initial butchery. 

Supporting ethnographic evidence derives from north Queensland and Torres Strait.  
Thomson (1934: 247-8) reporting on the Aboriginal dugong hunters from Princess Charlotte 
Bay, described de-fleshing the animal with bamboo knives then removing the head and ribs.  
The meat, blubber and hide of the entire animal, along with the intestines, were then divided 
into prescribed sections for distribution.  This account is somewhat ambiguous and can be 
read to suggest that the head and rib bones were retained, or more probably that they were 
detached from the flesh after separation from the vertebrate column. A very similar but more 
detailed description for the Borroloola region of the Gulf of Carpentaria is provided by 
Bradley (1997:340-5) and describes the complete filleting of the dugong. 

Minnegal (1984a, 1984b) analysed nine sites containing dugong bones, also from Princess 
Charlotte Bay.  For all sites combined she found that the ratio of observed to expected 
element numbers to be high for crania, mandibles and ribs (0.67-0.86), common for axes and 
cervical and thoracic vertebrae (0.20-0.33) and lower for scapulae, humeri, atlases and first 
lumbar vertebrae (0.17).  The remaining elements, sternums, radii, ulnae, carpals, 
metacarpals, phalanges, all but one lumbar vertebra, caudal vertebrae and pelves were all 
absent.  This pattern, considered by Minnegal (1984a:66) to be the result of human 
behaviour, mirrors the dugong elemental array in the Motupore assemblage.  Minnegal also 
noted particular areal distributions of the elements that were present at this Queensland 
location.  Two general middens contained only 14 dugong bones, 12 ribs and two humeri, 
while the other seven sites contained only dugong remains. One (site 6) had 109 ribs and six 
mandibles and can be seen as a ritual dugong bone mound as described earlier. Sites 1-4, 
containing the widest range of elements and being the only sites to contain vertebrae, were 
interpreted as primary butchering locations.  The remaining two sites, 5 and 7, were 
interpreted as feasting sites and contained only ribs and mandibles.  A further note (Minnegal 
1984b) reconstructed the butchering of three dugongs at Princess Charlotte Bay, again 
emphasising the removal of the rib slabs at the primary butchering stage. 

In Torres Strait McNiven et al. (2015) reported dugong remains from two chronologically 
separated middens from the Goemu site on Mabuyag Island.  Both middens produced similar 
patterns in respect of the considerable under-representation of vertebrae.  The authors 
explained this pattern as reflecting ethnographic dugong butchering practices on Mabuyag 
where vertebrae were discarded away from domestic areas soon after butchering (McNiven et 
al. 2015:403, 432-3). 
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It can be taken from these examples that there is an obvious practical way to butcher a 
dugong in order to share the meat and fat.  The scant data from Motupore reflect a generally 
similar procedure.  Differences include the greater fragmentation of mandibles and especially 
ribs on Motupore, likely to have been the result of secondary processing or consumption 
patterns. 

.  
M23/IV Crania Ribs Limbs Vertebrae 

1 x x 
2 x x x 
3 x x x 
4 x x x 
5 x x 
6 x x 
7 x x 
8 x x x 
9 x x x 

10 x x x 
11 x x x 
12 x x 
13 x x x 
14 x x x 
15 x x 
16 
17 x 
18 
19 
20 
21 
22 x 
23 

Table 13.18.  Presence/absence of dugong bones in M23/IV, according to body part. 

Finally, as seen with turtle, it is impossible to calculate any accurate MNI from the dugong 
data.  As noted, the identified elements in the Minnegal study (Table 13.16) can be 
accommodated with six animals, which, as argued, is unrealistically low.  As well as this 
analysis, Minnegal also recorded the whole data set as present/absent on a site location basis. 
Table 13.18 shows the results for M23/IV, with multiple body parts occurring in all midden 
layers and in 17 of 23 (73.9%) excavation units in that square.  Extending these data further, 
of 32 excavation areas (squares or baulks) 22 (68.8%) contained dugong, and of 246 
excavation units (spits), 73 (29.7%) contained dugong.  The implications of these data are 
that dugong was more common on Motupore than the numerical data or ethnographic data 
would suggest.  The limited archaeological remains might reflect loss during the butchery 
phase, the dispersed consumption phase and the disposal phase.  If this is the case, it implies 
higher turtle numbers as well, since turtles likely passed through three similar phases. 

The wider implication of the Motupore data is that dugong may have been more plentiful in 
the Port Moresby region in late prehistoric times.  Any downturn in dugong numbers cannot 
easily be attributed to the introduction of aspects of European technology to aid in their 
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capture, since there is a general absence of reference to dugongs in the early Port Moresby 
literature and those that occur (e.g. Turner 1878) suggest an existing local scarcity.  It may be 
relevant that McNiven and Bedingfield (2008) noted a similar situation in Torres Strait, 
where much more detailed data suggest that currently unsustainable capture rates were 
sustainably managed for thousands of years in the prehistoric past and that a dramatic 
decrease in dugong populations in the last century is not related to human predation.  If 
correct, a similar downturn in dugong numbers along the Papuan coast could be related, 
since, if changed ecological conditions are the explanation, they might first become apparent 
on the peripheries of the Torres Strait concentrated dugong population zone. 

Crocodile, Dolphin, Whale 
As noted above, Pernetta and Hill (1981) reported a single bone of the dolphin, Grampus 
griseus, from the Groube excavation, and listed below are further examples of dolphin or 
whale tentatively identified from the excavations reported here.  Pernetta and Hill also 
reported a ‘continuous but low level of crocodile remnants’ from the Groube trench, but we 
identified only two crocodile bones, both from M23/IV/12, weighing 42.3 gm combined 
weight.  Given that the preferred habitat of the saltwater crocodile, Crocodylus porosus, is 
mangrove swamps and river estuaries, the general absence of these habitats in Bootless Bay 
and their localised occurrence where they do occur would suggest that people on Motupore 
did not encounter crocodiles with any frequency. 

Without good reference collections and only a small number of possible cetacean bones, this 
analysis did nothing beyond identifying their presence, as reported in Table 13.19.  All 
identified fragments were vertebrae, many identified by their size, as indicated by an average 
weight per specimen of 43.3 gm.  Given the small NISP, I assume cetaceans were an 
infrequent capture and incidental to the food quest strategy. 

Discussion 
The sea provided a central focus for Motupore subsistence and the analysis of the faunal 
remains encapsulate both the centrality and style of the Motupore fishery that almost 
certainly involved the whole village population.  Shell fishing was earlier reviewed but it 
should not be forgotten as an integral and perhaps primary part of this facet of subsistence.  
The fish data as a whole support what we know of ethnographic Motu fishing, including the 
absence of hook and line capture and the dependence upon nets and probably spears and 
poison.  The species taken derive predominantly from that group of fish that are feeble 
swimmers inhabiting the shallow reef habitats found within Bootless Bay and along the 
nearby barrier reef.  Fish were supplemented with turtle and dugong, the former plentiful and 
the latter not uncommon.  While dugong became rare in the area by the ethnographic present, 
this does not appear to be a matter of human over-exploitation, at least on the Motupore 
evidence.  Dugong must have been difficult to capture using nets, so their greater rarity on 
Motupore cannot be taken as a direct indication of dugong populations in this area in the past. 

Among the aspects of fish distribution on Motupore already discussed above, I drew 
particular attention to the decrease in fish bone numbers in the most recent levels of the site 
and how this was at odds with the distributions of pottery and stone, which increased at this 
time.  As Figures 13.6 to 13.9 indicate, apart from a slight upturn in both turtle and dugong at 
the very end of the site, the same decline seen in fish also occurs with turtles and dugong. 
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Square and excavation unit Number Weight (Gm) 

M23/IV/5 1 19 

M23/IV/6 1 33.3 

M23/IV/8 1 53.9 

M23/IV/11 2 161 

M23/IV/13 1 19.5 

M23/IV/14 1 50 

M23/IV/15 1 36.5 

K22/I/3 1 33.2 

K22/III/4 1 26.9 

K22/III/4a 1 107.5 

H16/I/2 2 172.7 

H16/III/2 1 71.1 

J21/II/1 3 16.3 

J21/II/2 1 7.8 

O20/II/2 1 47.3 

O20/II/3 1 23.5 

OO7/IVT/2 1 87.4 

LL7/IV/5 2 28.7 

Total 23 995.6 

Table 13.19.  Distribution of cetacean bones (whale and/or dolphin) by number and weight. 
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Earlier in this chapter I explored reasons for the downturn in fishing, noting that if fishing 
decreased because alternate terrestrial food sources expanded, then the question that remains 
is why was Motupore abandoned soon after?  The turtle and dugong data add weight to the 
general pattern that shows no evidence that pressure on the marine resources contributed to 
the growth in trading for imported food.  As noted, this conclusion is supported by the shell 
data in Chapter 12 that showed a decrease in predation pressure on shellfish during the 
lifetime of the settlement on Motupore.  The alternate explanation, that increasing warfare 
between the Eastern Motu and Motupore/Taurama, documented in the ethnography, might 
have impacted particularly on small fishing parties exposed in their canoes and away from the 
protection of their village, and on the village itself when men were away trading, appears 
more viable.   

These ideas are further tested in an examination of the terrestrial faunal remains on 
Motupore, in the following chapter. 
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CHAPTER 14   MOTUPORE FAUNA – TERRESTRIAL SPECIES 
Zooarchaeologists count and measure things (Teresa E. Steele 2015:169). 

Aims of this chapter 
In Chapter 13 I discussed the overall aims of the faunal analysis.  Central to these was 
answering the question of whether the Motupore evidence reflected the ethnographic 
descriptions of the Western Motu food quest.  These descriptions suggested that the faunal 
remains should comprise a domesticated animal component, a terrestrial wild animal 
component and a marine animal component; that the marine component would dominate and 
that the terrestrial component would include numerous bones of Agile Wallaby (Macropus 
agilis) which was hunted seasonally by inland tribes, then traded to the Western Motu (Lawes 
1878). 

Raw counts (Tables 13.1-4) indicated that around half of the 37,538 bones recovered could be 
identified to taxa.  Of these, fish was the most numerous taxon present, pig was common but 
not numerous, and more than 99% of the 6093 non-domesticated terrestrial animal bones 
were from Agile Wallabies.  Other likely prey, such as pademelon, cuscus, possum, echidna, 
sugar glider and bats were all absent, while snakes, lizards, rats and bandicoots occurred in 
only very small numbers.  Such a distribution supported the idea that wallabies were traded to 
Motupore. 

This chapter will provide analysis of all the terrestrial faunal species recovered from 
Motupore, but will necessarily concentrate on the wallaby remains because these are so 
dominant.  It will add data to support the conclusion that wallaby carcases were traded to 
Motupore (a suggestion questioned by Bulmer 1979:19, 23) and will try to assess the growth 
(or otherwise) of the trade in this commodity over time, attempting to accommodate the 
problems of comparing data from midden and occupation layers, as outlined in earlier 
chapters. 

Agile Wallaby - Macropus agilis ssp papuanus (Peters and Doria 1875) 
The Agile Wallaby is a medium sized macropod, weighing up to 26 kg for the male and 16 
kg for the female.  The adult male head and body length is c. 80 cm and the tail length is 
about the same.  It is the largest marsupial in Papua and the only macropod species identified 
in the Motupore Island faunal assemblage.  The Papuan sub-species is closely related to Agile 
Wallabies found commonly across northern Australia.  Most studies of this species have been 
done in Australia and it is assumed here that the biology and behaviour of the Australian 
Agile Wallaby also applies to the Papuan sub-species.  This species is thought to have 
migrated into Papua from north Australia during or shortly after the Last Glacial Maximum 
(Menzies 2011).  In Papua it inhabits lowland savannah grasslands of Thermida australis and 
adjacent open dry forests and rainforest thickets.  Today it is rare or absent around Port 
Moresby because of urban expansion and over-hunting, but in 1969-72 I encountered this 
species in grassland behind the University of Papua New Guinea and in grassland in the June 
Valley near Bootless Bay; smoked carcases were also common in the Port Moresby markets 
at that time.   

The Agile Wallaby is a grazing macropod, but will also browse when necessary.  Generally 
gregarious, it reaches sexual maturity at 12 months for the female and shortly after for the 
male.  Breeding is continuous rather than seasonal and young animals vacate the pouch 
around seven to eight months of age.  Life span is around 12 years (Kirkpatrick and Johnson 
1969; Merchant 1976) although females continuing to 15 years have been recorded in the 
Northern Territory (Stirrat 2000:81). 
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The Agile Wallaby in Western Motu ethnography 
The traditional view of the annual diet of the Western Motu (see e.g. Allen 1977a; Oram 
1977) suggests that wallaby meat provided an important protein source in the late dry season, 
June to October, when coastal garden produce was consumed, new gardens were being got 
ready for the wet season and men were preparing for the hiri.  The supply of wallaby meat 
came from the inland Koita and Koiari tribes, who hunted the animals, smoked the carcases 
and traded them into the coastal villages.  I explored this in detail in Chapter 2 and merely 
reiterate the main points here. 

Vasey (1982) thought that the contribution of this animal protein had been over-estimated.  
He saw wallaby hunting as a high risk strategy and considered that ethnographic accounts 
reflected, at best, ‘boom and bust’ hunting episodes.  In responding to Vasey, I reviewed the 
literature in some detail, concentrating on the timing, techniques and claimed yields of 
Koita/Koiari wallaby hunts (Allen 1991).  Late nineteenth – early twentieth century 
references to wallaby hunting around Port Moresby are frequent, but the best accounts are 
offered by Turner (1877), Lawes (1878, 1880) and Chalmers and Gill (1885).  An equally 
important first-hand account occurs in published correspondence by Romilly (1893), 
although his letters are conversational in tone and he tends towards hyperbole and 
exaggeration, suggesting the need for caution. 

Hunting procedures 

While hunters might seek out wallabies and other game in any season, large communal hunts 
were carried out to take advantage of the prevailing environmental conditions at the end of 
the dry season, particularly the long dry grass along the northwest-southeast trending valley 
floors and the prevailing south-east wind.  Large numbers of men and boys from multiple 
villages would combine to set fire to grass in a valley, allowing the prevailing wind to drive 
wallabies and other incidental game, such as pigs, towards a barrier of nets c. 1.5 m high, 
where they would be speared or captured in smaller hand nets (Turner 1877:487; Lawes 
1880:610; Romilly 1893:224-5).  After capture, the carcases were smoked, presumably to aid 
short term preservation of the meat, and ‘large quantities’ were traded in the Motu coastal 
villages (Lawes 1878:373). 

Timing of the wallaby hunting season 

Precise starting and finishing times for the communal wallaby hunts are not forthcoming 
from the literature.  A probable contributing factor is that hunts were determined by 
environmental factors that fluctuated from year to year.  

A Motu-Koita ‘calendar’ (http://www.michie.net/pnginfo/motucal.html) based on changing 
weather conditions, refers to laga, ‘the hunting month when wallabies are caught in nets’ as 
occurring around October.  From the literature, for the years 1877-1878-1879, hunting 
continued until the end of October in 1877, recommenced before June 20th in 1878 and 
occurred at least from mid-August to late September in 1879.  It was thus a late dry season 
occurrence that provides a point of reference for the Motupore archaeological evidence (see 
below). 

Capture rates 

Although there are frequent general references to the large numbers of men taking part in 
these hunts there is only a single quantitative reference to the numbers of prey, the eye-
witness account by Romilly (1893:323-7).  His description is vivid: ‘a huge tract of country 
was on fire’ that, wind-driven, moved for 6-8 km across a 5 km front, driving the game up the 
valley and into ‘a strong barricade of nets, which stretched for some hundreds of yards across 
the narrow pass.’  Romilly noted that after the hunt each man quickly left with his share, so 
that an accurate total could not be tallied. ‘I have no doubt, to put it at its lowest estimate, that 
500 kangaroos were killed, and perhaps fifteen to twenty pigs.  Perhaps the figures might 
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have been double that amount.’  If, for the total region, ten such hunts occurred in a three 
month period, 5,000 to 10,000 animals would provide up to 0.5 kg of meat for 2,000 people 
every day for three months (calculations in Chapter 2).  Even a quarter of this amount would 
make a significant contribution to the food quest at this time of year, particularly in iron-
deficient diets centred on marine resources. 

The wallaby faunal assemblage 
In 1977 the late Betty Ross completed a BA honours thesis dealing with the Agile Wallaby 
assemblages from Motupore and from Collingwood Bay, Oro Province, excavated by Brian 
Egloff.  Although her thesis was an independent work, Betty’s analysis necessarily interacted 
with ours on various levels, particularly in the body part and fracture analyses.  Betty 
produced the drawings reproduced here (see below) and I acknowledge them and the work 
Betty did to produce them.  Reference will be made to the Ross thesis, but our numerical data 
that follows was produced independently of Betty’s thesis and in places differs from it.  Also, 
in attempting to convert molar eruption scores to days and years, Betty inadvertently used the 
formula developed by Newsome et al. (1977) for molar progression.  While progression and 
eruption are highly correlated, the Newsome formula is not applicable and the Ross data on 
population ages are incorrect and should be disregarded. 

As noted, my analysis of the Motupore wallabies was designed to test, as far as possible, the 
question of whether these animals were traded in as part of the seasonal communal hunts or 
captured by general hunting by men from Motupore.  This posed a problem for the analysis 
because the ethnography suggested minimal processing in the field, the animals being 
smoked and probably gutted, but was silent on secondary butchery and preparation on site.  
Because these animals are relatively small, it might be assumed that they were traded whole 
or mainly so, possibly having the less meat rich areas, extremities, fore limbs and tail 
removed.  Secondary butchery might depend on the cooking processes, whether grilled on an 
open fire or cut into smaller pieces to be boiled.   

Here, instead of proposing testable hypotheses, we needed to be guided by the patterns in the 
data.  For example, under the principles of optimal foraging theory (Stephens et al. 2007) it 
might be possible to argue that hunters by-passed other game to target Agile Wallabies, thus 
resulting in the absent wild taxa listed above.  Equally, answers to questions about skeletal 
element representation, age structure in the hunted population, or seasonality, all considered 
here, might be regarded as ambiguous and attributable to either model.  The ethnographic 
data are themselves ambiguous to the extent that various commentators note that Motu men 
hunted wallaby (e.g. Stone 1876:47; Lawes 1880:610), but elsewhere a distinction is made 
between the Koita as hunters and the Motu as fishermen.  Lawes (1878:373) makes the 
distinction himself: ‘The Koitapu … excel in hunting the kangaroo …. and are superior to the 
Motu in the chase.  They barter large quantities of kangaroo meat to them for fish’.  Turner 
(1877:487) makes the same point: ‘The Koitapu tribe are the principal hunters, the Motu 
being chiefly fishers.’  Seligman (1910:94) reported an inland market near the Laloki River 
where inland groups bartered wallaby for fish and salt from the Motu.  Further, and contra 
Vasey (1982) the seasonal importance of this food source is also stressed by Turner 
(1877:481) who notes that ‘in August the hunting season commences, and for two or three 
months they live almost entirely on the flesh of the wallaby.  It is during this season that the 
natives have most to eat.’  
The approach here was to see whether the archaeological tests disqualified the trading 
hypothesis, for example by reflecting year-round capture, or a population under low hunting 
pressure.  If these data remained within the parameters of the ethnographic model, this model 
was more likely to reflect the true picture because it was more clearly supported by other 
Motupore data classes, particularly the pottery and the marine fauna. 
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Square Cranium Mandible Scapula Humerus Radius Ulna Fibula Tibia Femur Vertebra Rib Pelvis Tarsal Calcaneus Talus Cuboid Phalange Carpal Teeth LB shaft 1 LB shaft 2 Total 
M23/IV 379 176 44 93 30 56 178 96 42 257 220 251 207 98 55 28 83 3 78 625 26 3025 
K22/I 38 11 4 3 8 4 27 1 3 17 22 21 23 7 5 0 10 0 9 57 2 272 

K22/III 45 30 5 13 4 5 39 12 5 23 23 29 28 11 6 3 17 0 0 117 1 416 
P20/III 10 0 0 5 0 0 7 7 0 22 0 4 8 6 5 6 21 0 11 27 4 143 

OO7/IVT 37 12 3 5 1 2 12 6 3 25 11 11 17 9 3 2 4 0 3 25 4 195 
G16/I 9 16 5 5 2 8 5 2 0 28 4 9 5 5 4 1 16 0 23 33 14 194 
G16/II 5 11 1 4 4 4 16 3 2 28 4 16 11 11 2 3 25 0 12 29 2 193 
O20/II 8 7 1 7 1 1 5 2 2 10 2 9 10 4 3 5 20 0 3 58 1 159 
G17/I 8 7 0 5 0 4 3 1 3 31 1 4 11 7 3 0 9 0 4 12 1 114 
J21/IV 10 3 1 1 1 1 2 2 1 8 2 4 9 3 1 1 2 0 0 10 2 64 
LL7/IV 5 2 1 1 2 2 2 1 1 2 1 0 0 3 0 3 1 9 4 17 0 57 
G16/IV 8 10 3 9 2 7 12 3 1 18 3 9 9 4 5 2 19 0 16 24 0 164 
K20/IV 8 8 1 1 0 2 7 2 2 11 8 1 5 2 0 0 7 0 4 26 1 96 
H16/III 6 10 1 10 2 2 8 8 4 17 0 15 10 8 1 2 5 0 4 21 5 139 

G16/IIa-IVa 2 5 0 1 5 0 3 0 1 4 1 11 11 2 0 0 9 0 5 9 1 70 
P20/I 4 0 0 4 1 1 4 3 1 8 1 6 9 2 1 0 8 0 6 12 1 72 

K21/IISB 2 0 0 0 0 3 0 0 0 0 0 1 7 2 0 0 1 0 0 1 1 18 
K20/IVSB 5 0 1 2 1 0 1 0 0 5 4 1 4 1 0 0 4 0 3 18 1 51 

J21/II 2 2 0 1 1 0 1 0 2 4 2 5 8 4 1 0 1 0 1 10 0 45 
K20/III 3 3 0 4 0 2 6 2 7 7 12 5 8 5 5 1 4 0 3 13 2 92 

K21/IVSB 6 4 2 3 1 1 5 4 3 11 1 7 3 7 2 3 2 0 2 27 2 96 
K21/III 3 1 1 0 2 1 2 2 0 8 5 11 4 2 0 1 3 0 1 42 4 93 
H16/II 4 0 0 3 1 1 1 2 1 15 0 2 1 4 4 2 2 0 1 0 0 44 
K21/IV 4 1 1 3 0 3 5 7 0 10 3 2 8 3 1 2 7 0 0 22 2 84 
K21/II 1 2 0 0 0 1 3 0 2 3 1 3 1 3 3 0 0 0 0 10 0 33 

K21/IVWB 2 0 0 1 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 7 
H16/I 3 3 1 0 1 1 3 0 0 4 0 2 1 2 1 0 0 0 0 3 0 25 

H16/IV 1 0 0 0 0 0 3 1 1 1 0 1 2 1 2 1 2 0 0 2 0 18 

Total 618 324 76 184 70 113 360 167 87 577 331 441 420 217 113 66 282 12 193 1251 77 5979 

Table 14.1.  Numerical distribution (NISP) of Agile Wallaby bones by major body part for all excavated squares.  LB shaft 1 = splintered long bone shaft, LB shaft 2 = 
whole (cylindrical) long bone shafts.  Tarsal and carpal categories include metatarsals and metacarpals.
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Site distribution 
Table 14.1 shows the numerical distribution of wallabies by skeletal element across all the 
excavated squares.  Two important things to recognise are 1) the frequency of identifiable 
remains – they occur in all excavated squares, including midden and sand spit squares, and 2) 
that all major elements are represented in the assemblage.  Although all bones were weighed 
as well as counted, weight data provide no useful information at this level and are not 
included here (but see below).  Many elements, such as ribs, were fragmented and difficulty 
was experienced differentiating the vertebrae, which resulted in small numbers of vertebrae 
identified to region, as in Table 14.2. 

Number of wallabies in the assemblage 
Discussion concerning limitations on the accuracy of the minimum number of individuals 
(MNI) as a measure of species frequency can be found in Chapter 13.  Without repeating all 
the caveats attached to the MNI and other measures of abundance, for Motupore I chose not 
to inflate the wallaby numbers by dividing the site into stratigraphic zones, but instead treated 
the site as a single unit because elements from a single animal could be matched between the 
midden and distant habitation squares (see below).  In considering which element to base my 
MNI measure on, it was obvious that the robusticity of skeletal elements and their propensity 
to survive in the site would bias the sample, as would differential fragmentation while 
processing the animals for consumption.  Aspects of these problems are evident in Table 14.1 
and have been touched on in Chapter 13. 

Inspection of the wallaby assemblage indicated that representative elements of the major 
body parts did vary considerably in abundance.  Table 14.2 shows minimum numbers of 
wallabies according to ‘representative’ elements from major body parts.  Here the numbers 
have been constructed using the Ross (1977: Appendices B and C) fragmentation typology, 
where she developed between three and eight categories of fracturing for each of the major 
wallaby skeletal elements (Figure 14.1).  This allowed the counting of particular fragments in 
a way that eliminated the problem of counting the same bone twice or more often, as 
separated fragments or NISPs.  The bones were then divided by the number of relevant bones 
in a wallaby skeleton. 

Body 
part 

cranium upper axial lower axial pectoral girdle pelvic girdle forelimb hind limb pes 

Element mandible thoracic vert. caudal vert. scapula ilium humerus fibula metatarsal V 

MNI 130 25 14 31 145 78 38 70 

Table 14.2.  Motupore wallaby MNIs according to particular skeletal evidence.  See text for details. 

The greater variability in the minimum numbers in Table 14.2 probably indicates bone 
preservation problems, at least in part.  Simply eye-balling the data suggests a correlation 
between the robusticity of particular elements and their frequency, although, as noted earlier, 
the extremities of some animals might have been removed prior to being transported to 
Motupore.   

Overleaf, next four pages:  Figure 14.1.  A fragmentation typology for the skeleton of M. agilis 
after Ross (1979).
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In this respect, and further to my earlier observation, the upper forelimb represented by the 
humerus indicates 78 individuals; for interest I calculated a comparative number for the lower 
forelimb bone, the ulna, which indicates 45 individuals.  The result is equivocal – this could 
either be the result of lower robusticity and preservation among ulnae, or prior removal. 

Looking at the data in this way, an MNI of 145 individuals can be proposed using the ilium, 
part of the robust pelvis.  However only slightly fewer animals were indicated by using the 
mandible, where 259 mandibles indicated at least 130 wallabies.  Eventually this element was 
chosen for further analysis because of its various properties, such as robusticity, 
fragmentation patterns that frequently preserve the molar row, and the ability to determine, 
via the molars in the mandible, an approximate age-at-death. 

Chief amongst these advantages, wallaby molars erupt sequentially during life and change 
position relative to the back of the jaw.  The pattern of the molars changes according to both 
the elongation of the mandible through growth and the forward migration of the teeth.  Both 
the eruption and progression of the molars can be measured to create age classes in live 
wallaby populations (Hume et al. 1989).  Attempts to score molar progression have been 
attempted on mandibles in a museum collection (e.g. Hartzell et al. 1999) with less certain 
results, but more frequently, molar eruption (ME) stages have be used to age the population 
represented in archaeological samples (see below). 

ME stages also provide assistance in matching left and right mandibles, because only left and 
right mandibles with the same ME stage will match.  They thus provide one starting point by 
limiting the number of searches in an assemblage, where otherwise each left mandible would 
need to be compared to every right mandible.   This single approach does not cover the whole 
assemblage, since ME scores on some mandibles are ambiguous or unobtainable because the 
mandibles are broken.  Thus examples remain where sidedness can be determined and 
matching can still be recognised without mandibles having absolute ME scores (see below).   

Since the ME stage provides a procedure to facilitate exact matching, it in turn allows an 
increased MNI to be calculated, since the assemblage will now comprise matched pairs plus 
unmatched left mandibles and unmatched right mandibles, rather than total mandibles divided 
by two, or the greater number of either the left or right mandibles. 

Precise matching of the wallaby mandibles in the Motupore assemblage involved comparing 
three different measurements, together with a visual inspection for symmetry of the tooth 
wear patterns.  While this latter test was ultimately a subjective one, since asymmetry cannot 
easily be quantified, we excluded possible matches if minor variations occurred on two or 
more lophs (i.e. minor variation was allowed on one loph of only one tooth before 
disqualification).  The three measurements were precise and comprised a) the maximum 
width of the most recently fully erupted molar, across the anterior loph; b) the maximum 
length of the most recently fully erupted molar; and c) the height of the mandible taken from 
the centre of the most recently fully erupted molar on a line parallel to the lophs on the 
lingual side.  For the matched mandibles these measurements did not vary beyond 0.2 mm.  A 
further test noted that the attachment scars for the flexible cartilagic symphysis towards the 
front of the mandible should match, where present. 

My assessment sought matches within every ME stage (see below) and between individuals 
within an ME stage and the adjacent categories (i.e. I tested individuals in ME stage II.1 
against all opposite sided mandibles in ME stages II.0, II.1 and II.2).  I also included a further 
84 mandibles, for which a definite ME score could not be determined, but that were 
sufficiently intact to check for matching.   In total I identified 15 probable matches and an 
additional seven possible matches.  These results were then assessed in a further blind test, 
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where zoologist Dr J. Hope was given the 259 mandibles.  Hope devised her own matching 
criteria, again mostly involving measurements and tooth wear.  Hope also identified 15 
matching pairs, of which 14 coincided with my probable group.  Her last match came from 
my possible group.  After further inspection and discussion, I excluded my outstanding 
probable pair and included the one possible pair identified by Hope. More details are 
available in Allen and Guy (1984: Appendix 2).  There were thus 15 matches (Table 14.3). 

. 

Matched Pair ME score Matched Pair ME score 

K22/III/4a 2306 and 2292 I.4 M23/IV/4 49 and 50 III.1

K22/III/4a 2291 and 

K21/II/4 2329 

II.0

II.1

K22/III/4 2282 and 

K22/III/5b 2318 

II.1

K20/IV/4 2205 and 2206 I.4 M23/IV/8 181 and 213 I.0

M23/IV/9 212 and 219 I.1 M23/IV/14 312 and 322 III.1 and III.2

OO7/IVT/4 5058 and 5062 II.3 M23/IV/14 305 and 317 I.3

M23/IV/12 352 and 

G16/I/6 5019 

III.2

III.1

M23/IV/12 356 and 

G16/II/7 5076 

I.1

M23/IV/ 13 293 and 

M23/IV/14 303 

II.1 M23/IV/ 4 38 and 

M23/IV/5 95 

I.2

M23/IV/5 69 and 86 II.0

Table 14.3.  The 15 matched pairs of wallaby mandibles from Motupore, together with their ME 
scores.   ME scores in bold indicate the three cases where the ME scores do not match, attributed to 
analyst error.  See text for discussion. 

Nine matched pairs came from the same square and excavation unit, a further three came 
from adjacent spits in the same square and one matching pair came from diagonally adjacent 
squares, separated by at least one metre (the width of the baulk) and possibly up to c. eight 
metres. 

The final two pairs are more interesting.  Two halves of two different matching pairs came 
from the same midden location, M23/IV/12, and matched mandibles from G16/I/6 and 
G16/II/7, adjacent sand spit squares, with the mandibles at the same approximate depth below 
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the surface.  Horizontally, M23/IV and G16/I-G16/II are approximately 45 m apart.  The two 
matched pairs provide the only chronological link between this part of the habitation zone 
and the midden.  Extrapolating from the available radiometric dates (Chapter 4), it is probable 
that these animals were consumed between 400 BP and 500 BP.  Amongst other uses for this 
time marker, it demonstrates that all of the human burials excavated on the sand spit must 
relate to the last part of the Motupore excavation, perhaps all from the 17th century AD see 
Chapters 3 and 15). 

Wallaby MNIs 
From Table 14.1, the 324 mandibular NISPs provided a minimum of 259 individual 
mandibles that in turn provided the MNI of 130 (Table 14.2).  There were 127 left mandibles 
and 132 right mandibles, increasing the MNI to 132, this being the minimum number of right 
mandibles. Of the total of 259 mandibles, 161 could be allotted definite ME stage scores; of 
these, 82 were left mandibles and 79 were right mandibles.  Isolating the 15 matches, this 
gave 15 animals for which both the left and right mandibles were present plus 67 unmatched 
left mandibles, plus 64 unmatched right mandibles, offering an MNI of 146.  However, of the 
original 259 mandibles only 36 were too fragmentary to also be included in the matching 
process.  This meant that 223 mandibles could be used for matching (of which 92 were not 
ultimately given an ME score, mostly because of tooth loss and other ambiguities.  This 
group was labelled Sample B, see below).  Of the 223, there were 113 right mandibles and 
110 left.  Thus these provided 15 matched pairs, plus 98 unmatched right mandibles and 95 
unmatched left mandibles, providing an MNI of 208 animals in the sample. 

As noted, subdividing the sample stratigraphically could have increased this notional 
minimum, but the exercise was not seen to be worthwhile because, as seen in Chapter 4, only 
part of the sample could be divided this way, excluding many sand spit squares.  

 However, applying the formula devised by Allen and Guy (1984) and discussed in Chapter 
13, suggests that the most likely size of the original population represented by the sample is 
1118 animals.  Under the assumption that mandibles were discarded randomly, this is the 
most likely number of the original population.  Clearly, the chances of this being the actual 
number are very, very small.  Allen and Guy (1984) thus provided a formula for calculating 
the probability of the real number falling within a given range around the suggested single 
number.  Approximating the most likely number at 1100 they showed that under the normal 
curve there was about a 1.5% chance that the actual number of wallabies was less than 700 
and about a 9% chance that the number was greater than 1500 wallabies.  In other words 
there was an 89.5% chance the actual number represented in the sample was 1100±400. 

Thus the ‘maximum’ MNI of 208 is likely to be between 3.4 and 7.2 times less than reality. 
Here it needs to be recognised that the hypothetical population range of 1100±400 refers only 
to the wallaby population reflected within the excavated area of Motupore and that it would 
not be valid to extrapolate from this sample to the whole site by multiplying the whole site up 
to 100% even if we could be confident about the nature of the sub-surface deposits, because 
we cannot assume that further excavation would not recover mandibles that would match 
already unmatched mandibles from the excavated area. 

Despite this, it is probable the Motupore deposits likely contain the bones of thousands, and 
perhaps tens of thousands of wallabies.  Given the stark comparisons with the low 
frequencies of other terrestrial animal bones on the site, it is very unlikely that such a result 
could reflect part time hunting by Motupore men, since such hunting would certainly capture 
other species.  On the other hand, the data match the ethnographic model of seasonal trade. 
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Population age structure and hunting intensity 
Various techniques to age macropods in archaeological assemblages have met with variable 
success.  These are reviewed by Pike-Tay and Cosgrove (2002) and include molar eruption, 
molar progression, tooth wear and dental increment analysis.  Considering the last of these, 
where tooth growth occurs in regions marked by strong seasonality, patterning within the 
tooth can provide age at death and the season of death (Pike-Tay and Cosgrove 2002:120).  In 
cross-section this patterning takes the form of successive light and dark rings reflecting 
variable seasonal bone growth. Protocols for examining age at death using these annuli have 
been steadily improved by Pike-Tay and Cosgrove (2002) and Pike-Tay et al. (2008) and the 
technique should now be more thoroughly employed in relation to the Motupore wallabies 
than my experiments with it, reported in the next section. 

Our efforts mainly concentrated on determining ME scores, following the protocols of 
Sharman et al. (1964) and Dudzinski et al. (1977).  Although this approach is theoretically 
straight-forward it contains various practical and theoretical limitations.  Among these, we 
can note 

x The last molar to appear, M4, erupts around 5.5 years for the male and 7.1 years for
the female (Figure 14.2, Table 14.4).  With an average life span of 12 years for M.
agilis, the technique thus cannot differentiate calendrical age beyond the middle years
of this wallaby’s lifespan.

x Because M. agilis is sexually dimorphic, regression formulae to convert ME scores
into days have been calculated separately, and are different for males and females
(Figure 14.2).  Since the archaeological samples cannot be sexed, either the female
and male conversion scores (in days) are averaged (e.g. Ross 1977) or two profiles are
provided, the first assuming that the sample comprises 100% females and the second
100% males, with reality sitting between these boundaries.

x As Figure 14.2 demonstrates, the sequential eruption of molars is not a straight linear
progression and correspondence between ME stage and age becomes less accurate in
animals beyond about 4 years in age (Pike-Tay and Cosgrove 2002).

Figure 14.2.  Sexual dimorphism in molar eruption in the Agile Wallaby.  Molars erupt earlier 
in the females up to ME stage I.2 then increasingly earlier in the male  (see Table 14.4).
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ME 

Score 

Age in 

Days   ♀ 

Years 

(approx.) ♀ 

Age in 

Days   ♂ 

Years 

(approx.) ♂ 

Average  Age 

in Days 

Average Age in 

Years 

0.1 181 0.5 204 0.6 193 0.5 

0.2 209 230 220 

0.3 240 260 250 

0.4 276 0.8 293 0.8 285 0.8 

I.0 317 330 324 

I.1 365 1.0 372 1.0 369 1.0 

I.2 420 420 420 

I.3 483 473 478 

I.4 556 534 545 

II.0 639 602 621 

II.1 735 2.0 679 1.9 707 1.9 

II.2 846 765 826 

II.3 973 863 918 

II.4 1119 3.1 973 2.7 1046 2.9 

III.0 1287 1097 1192 

III.1 1480 4.1 1236 3.4 1358 3.7 

III.2 1703 1394 1549 

III.3 1959 5.4 1572 4.3 1766 4.8 

III.4 2253 6.2 1772 4.9 2013 5.5 

IV 2591 7.1 1998 5.5 2295 6.3 

Table 14.4.  Table converting molar eruption stage scores to days and years after Dudzinski et al. 
(1977). 
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x Here we use the regression equations published by Dudzinski et al. (1977) for male
and female Agile Wallabies.  It should be noted that these data were derived from
animals bred in captivity and that molar eruption scores were recorded for the maxilla
rather than the mandible.  According to zoologist John Calaby (pers. comm. 1978) it
is reasonable to assume that mandibular molars erupt at the same time and at the same
rate as the corresponding molars in the maxilla.

Determining the exact stage of tooth eruption, simple in theory, proved more challenging in 
practice.  In addition to the ME scores recorded by Ross (1977) three independent scores 
were recorded by Hiscock, Jacobs and Allen and compared.  Where differences occurred the 
mandible was further assessed.  With fragmentary mandibles it was sometimes difficult to 
determine whether the last erupted molar was M3 or M4.  These situations were resolved by 
X-raying the items in question to determine whether unerupted molars were still present in
the mandible.  All three assessors had a tendency to score an advanced molar as fully erupted
so that our initial attempts over-allocated items to ME stage I.0 and II.0 until more rigorous
assessment changed some scores.

Even so, it was instructive that of the 15 matched pairs, three pairs had been allotted ME 
scores that differed by one stage (Table 14.3), emphasising the subjective nature of this test. 

Overall, our use of molar eruption stages to age the Motupore wallaby population should be 
seen to offer a general rather than a precise view of population age distribution.  Even with 
this caveat, the exercise proved valuable. 

Table 14.4 gives the conversion of the ME scores to days following Dudzinski et al. (1977).  
Figure 14.3 shows the distribution of the wallaby assemblage according to ME scores and 
Figure 14.4 shows the same data distribution converted to age in years, using the average of 
the male and female ages for the ME scores from Table 14.4, to account for sexual 
dimorphism.  These data account for 146 individuals in the sample.  Confirmation of the 
general trends in Figure 14.4 come from the analysis of an additional 92 mandibles where the 
precise ME score could not be calculated because the molars had been lost, but where the 
molar cavities allowed a less precise assessment, where the ME score could be listed as ‘at 
least I.0’, or ‘at least II.0’, or ‘at least III.0’ (Figure 14.5).  In each case the cavity evidence 
showed that the next molar had erupted, so that ‘at least I.0’ means that there were two molar 
cavities, and so on.  This sample was called Sample B; it contained no examples of a single 
molar cavity, but if it had this would have been scored as ‘< I.0’.   
Figure 14.5 shows the same trend as the larger sample, with c. 28% of Sample B being less 
than two years old, and c. 17% four years or older. 

Two interesting aspects of Figure 14.3 are 1) that there is only a single pouch-age mandible 
and 2) only six mandibles with a ME stage score of IV in the sample.  The latter is an 
especially useful result because it diminishes the problem of being unable to calculate age 
structure beyond c. 6 years using ME scores (see above); in this assemblage these animals 
only represent 4% of the sample.  The absence of pouch young is an unlikely result if the 
island men are hunting; given the breeding regime one might expect >20% of randomly 
captured female animals to have joeys.  Their virtual absence suggests that pouch young were 
disposed of separately and before the wallabies comprising the assemblage arrived on the 
island.  While these could have been consumed off-site by hunters from Motupore, it is clear 
from the ethnographic accounts that trading carcases to the coastal villages was a commercial 
activity; less meat and marrow may have made pouch young less desirable in terms of lower 
returns for the processing and transport costs. 
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Figure 14.3.  M. agilis distribution according to ME scores, matched pairs plus left and right 
unmatched mandibles.  Sample = 146. 

Figure 14.4.  M. agilis distribution according to age in years.  Calculated on the average of the male 
and female ages listed in Table 14.4. Sample = 146. 

Figure 14.5.  Molar eruption stages for additional M. agilis mandibles, showing minimum scores.  
Sample = 92.  See text for discussion. 
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Figure 14.6.  Profiles of age structure for M. rufogriseus populations under low and high hunting 
pressure (Driessen 1992). 

Driessen (1992: figs 3 and 10) offered two age structures for Bennett’s wallabies in 
Tasmania, one under high and the other under low hunting pressure (Figure 14.6).  The 
principal difference between the two profiles is the high numbers of 6+ year old animals 
under low predation compared to high predation, and the relatively higher proportions of one 
to three year old animals in populations under high predation, suggesting hunters were 
targeting older, larger animals.  While Driessen’s study involved modern populations of a 
different species being taken using rifles, M. agilis and M. rufogriseus are sufficiently similar 
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in size, behaviour and longevity to allow a general comparison between the age profiles 
presented by Driessen and the Motupore profile in Figure 14.4.  It is clear that the Motupore 
data reflect a profile very similar to the high predation model.  Without labouring the point, 
this pattern fits better with the annual large scale hunting of this species than with incidental 
hunting by men from Motupore. 

Skeletochronology 
Ageing animals by recording growth marks in mineralised vertebrate tissues, otherwise 
known as skeletochronology, depends on these marks forming in response to annual or 
seasonal changes in the physiology of the animal.  In high latitude animals, seasonal 
difference is marked by a wide growth zone corresponding to warmer periods (‘summer’) and 
a narrow line of arrested growth during colder periods (‘winter’).   
These growth patterns are particularly identifiable in the dental cementum and/or dentine of 
mammalian teeth, with the wider growth zones separated by ‘annuli’, seen in cross-section as 
narrow dark bands separating the lighter, wider growth bands.  Ageing teeth using dental 
increment analysis has been pursued since the mid-20th century, but grew in scope, technique 
and precision, especially in the last two decades of the last century (e.g. Pike-Tay and 
Cosgrove 2002 and refs). 

In 1979 Catt published a study of 325 Bennett’s wallaby (Macropus rufogriseus fruticus) 
from the south island of New Zealand where she aged her assemblage using annual growth 
lines in the mandible rather than the teeth.  Catt reported that attempts to use dental increment 
analysis on molars, premolars or incisors all failed because of the complexity of the growth 
patterns, but that layering in the periosteal zone of the mandible could be used as an ageing 
technique.  Catt identified various limitations and problems with her technique: 

x In addition to the annuli, or lines of arrested growth, subsidiary lines representing
suspected periods of other physiological stress (such as lactation) also occur.

x The boundary between the periosteal and mesosteal zones forms a resorption line that
may overtake early annuli in the periosteal zone.

x Low agreement between observers was a result of confusion over these problems.
Catt developed various observer guidelines to overcome these deficiencies: 

x The first annual layer should be very thick (rapid growth in pouch young).
x Subsequent layers should become progressively thinner.
x Thin or incomplete annuli should be ignored, especially if they break this exponential

pattern.
x A watch should be kept for resorption of early annuli.

Skeletochronology and seasonality in Motupore wallabies 
On reading Catt’s paper, it occurred to me that although Motupore and the surrounding 
hinterland was anything but high latitude, the severe wet/dry seasonality of the area should 
have a similar effect on M. agilis bone growth; this eventually proved to be the case, all 
samples having successive annuli assumed to reflect seasonal physiological stress, with broad 
light bands of growth presumably laid down during the wet and early dry when young grass 
is plentiful and palatable and narrow dark bands reflecting the late dry season when 
conditions are more stressful.  Consequently, and following Catt (1979:15), the section of the 
mandible I examined was the labial surface anterior to the premolars, in the diastema.  Unlike 
Catt, who took a wedge-shaped sliver of bone, I prepared thin sections of cross-sections of 
the mandible at this point, mounted on glass slides and varnished with Canada Balsam.  
Thirty thin sections were made, with 10 samples from mandibles showing M1 fully erupted, 

556



10 from mandibles showing M2 fully erupted, and 10 showing M3 fully erupted.  All were 
examined independently by myself and Peter Brown (then a doctoral student in the Prehistory 
Department at the Australian National University, now at the University of New England) 
using a microscope at x40 magnification.  Each of us assessed the sample twice, a week 
apart, then our results were checked against each other.  

Analysis was designed to produce two data sets.  The first was the number of annuli on each 
sample to compare with the ME results, and the second was to determine whether the 
outermost band was light or dark, as a measure of seasonality (wet season versus dry season). 

Ageing by annuli count 
Despite applying Catt’s (1979) guidelines listed above, both analysts had difficulty in 
reaching unequivocal decisions on counting annuli, both scoring absolute (single) numbers 
only about 70% of the time, and not on the same samples (Table 15.5).  In practice, both 
analysts resorted to two estimates (i.e. ‘either five or six’) in 12 cases, and a range of three 
estimates in two cases.  Absolute correspondences between analysts (the same single number) 
occurred on only 10 of the 30 samples, but general agreements (correspondences at the ‘one 
or other’ level) occurred in a further 14 instances, showing an overall general agreement in 
80% of the cases.   

Figure 15.7.  Thin section of wallaby mandible M23/IV/6 (120), magnification x40.   The outer surface 
of bone is at the top.  Dark annulus line visible on the left hand side, half way between top and 
bottom, has been mostly overtaken by the resorption line forming the boundary between the 
periosteal and mesosteal zones. 
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Sample 
No. of annuli 

(1) 
No. of annuli 

(2) ME age (years) Outermost ring 

G16/II/7 (5076) 0 or 1 0 1 Uncertain 
G16/II/7 (5077) 0 to 3 ?0 1 Light 

G16/IIa-Iva/7 (5026) 6 5 3.7 Dark 
K20/IV/2 (2199) 2 or 3 3 2.3 Dark 
K22/I/1 (2334) 9 10 4.8 Dark 

K22/III/4 (2282) 3 0 or 1 1.7 Dark 
K22/III/4a (2291) 2 2 1.7 Dark 
K22/III/4a (2292) 2 or 3 2 1.5 Dark 
K22/III/4a (2301) 0 or 1 1 0.8 Dark 

M23/IV/1 (1) 2 2 or 3 2.3 Uncertain 
M23/IV/3 (10) 6 5 or 6 4.8 Dark 
M23/IV/3 (11) 7 7 2.3 Dark 
M23/IV/3 (13) 2 2 2.3 Dark 
M23/IV/4 (37) 2 or 3 2 1.9 Dark 
M23/IV/4 (50) 5 4 or 5 3.7 Dark 
M23/IV/5 (69) 2 or 3 2 or 3 1.7 Dark 
M23/IV/5 (70) 4 4 3.7 Dark 
M23/IV/5 (95) 1 1 1.2 Dark 
M23/IV/6 (112) 4 or 5 4, 5 or 6 4.8 Light 
M23/IV/6 (120) 2 3 1.7 Dark 
M23/IV/7 (148) 6 6 3.7 Dark 
M23/IV/7 (154) 1 1 0.9 Dark 
M23/IV/7 (158) 1 1 or 2 1.2 Dark 
M23/IV/8 (181) 1 1 0.9 Dark 
M23/IV/9 (207) 3 4 1.7 Dark 

M23/IV/10 (234) 4 3 2.4 Dark 
M23/IV/12 (250) 1 1 1.2 Dark 
M23/IV/12 (354) 4 4 or 5 4.8 Dark 
M23/IV/14 (309) 1 1 0.9 Dark 
M23/IV/14 (317) 1 1 or 2 1.3 Dark 

Table 14.5.  Annuli counts for 30 thin sectioned wallaby mandibles.  The two columns showing 
numbers of annuli represent the results obtained by two different analysts.  See text for discussion. 

Thus the counts between analysts failed to correspond by one annulus on five occasions and 
were further separated on only one occasion (K22/III/4.2282).  Resorption appeared not to be 
a great problem in this sample, being noted on only one example (Figure 14.7). 

The disparities in this analysis can be attributed to the difficulties in deciding which marks 
are definite seasonal growth rings and which fall into Catt’s ‘thin or incomplete’ category.  
Catt’s suggestion that rings should be ignored if they break the exponential pattern of 
diminishing width in the growth pattern could not be applied in this case, since layers did not 
become progressively thinner (e.g. Figure 14.8, top).  This might suggest that this 
characteristic varies more in the ‘wet/dry’ environment of Papua than the ‘summer/winter’ 
environment of New Zealand. 
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Figure 14.8.  Wallaby mandible thin sections showing successive light/dark growth patterns.  Outer 
surfaces are on the left. Annuli counts: top = 7; middle = 4; bottom = 1. 
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Close comparisons between age in years derived from ME scores and annuli counts are 
limited not only by the difficulty of determining precise annuli numbers, just described, but 
also by the practice of averaging male/female data to overcome sexual dimorphism (see 
above).  Beyond this, if, as assumed but not demonstrated, M. agilis in Papua breeds 
continuously throughout the year like its Australian counterparts, some animals may develop 
their first ‘dry season’ annulus well in advance of their first birthday.   

Given such uncertainties there is reasonable consensus between the two sets of scores, one 
that gives general support to the overall view of the age structure of the population proposed 
earlier.  One noticeable trend in these data confirms the earlier proposition that 
correspondence between ME stage and age becomes less accurate in older animals.  The 
oldest ME score recorded on this sub-sample, stage III.3, equated to an age of 4.8 years and 
occurred on four individuals.  M23/IV/6 (112) and M23/IV/12 (354) had 4-5 annuli recorded, 
M23/IV/3 (10) had 5 or 6 and K22/I/1 (2334) had 9 or 10. 

Interestingly, there was only sample where the disparity was so great that I assume a data 
error has occurred, presumably in the ME score.  M23/IV/3 (11) was judged by both analysts 
to have 7 annuli (Figure 14.8, top), but recorded an ME age of only 2.3 years (Table 14.5). 

Seasonality 
Recording whether the outermost layer of the mandible was light or dark was more 
straightforward.  I considered as a potential for error the possibility of post-burial 
contamination and/or staining on the outer surface of the bone but could find no evidence of 
this.  Had I pursued this sort of analysis further, I intended to halve a modern wallaby bone 
and to dry one half in a low temperature oven, then compare thin sections from each half; but 
this was not done because we were confident that we were seeing ‘dry season’ annuli and not 
surface deterioration. 

Of the 30 samples, the two analysts were uncertain about two samples.  It may not be 
coincidental that they also had difficulty counting the annuli on these two samples.  Two 
further samples were judged to have light outer surfaces.  The remaining 87% had dark outer 
surfaces. 

On this evidence the vast majority of the wallabies on Motupore died in the late dry season, 
the same time of the year as the large scale ethnographic Koita/Koiari hunts occurred.  While 
again these data do not preclude the possibility that men from Motupore captured these 
animals, this seems improbable on various grounds, including 1) the numbers of wallabies on 
the site, 2) the probability that their consumption was highly seasonal, and 3) that if pottery 
trading expeditions to the west were occurring, as argued in earlier chapters, this would be 
the season when preparations for those expeditions would be occurring, diminishing 
opportunities for hunting. 

Wallaby skeletal fragmentation 
For the data in Table 14.1, it was noted that that few wallaby bones are whole, although 
fragments were large enough for a high percentage of species identification.  Fragmentation 
was different for different body parts.  For example, phalanges and mandibles were 
frequently complete or nearly so, while crania and long bones were rarely so.  This suggests 
that crania, femora and tibiae in particular were targeted after cooking to extract the brain and 
marrow, although if the meat was cooked in pots rather than grilled over an open fire (as lack 
of burning on the bones, as well as the ethnography suggests) the bones may have been 
broken prior to cooking.  No evidence of cut marks was recognised, or secondary processing 
by dogs or pigs in the forms of either fragmentation sizes or patterns, or tooth marks. 
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Variable body part fragmentation means that any attempt to determine over-representation or 
under-representation of body parts may be impressionistic only.  Elsewhere, such data have 
been used to determine whether whole animals were returned to the site or whether they were 
butchered elsewhere (e.g. Cosgrove and Allen 2001; Garvey 2010).  In Table 14.1, long bone 
fragmentation shows the disparity between the many splintered shafts and the few complete 
shaft cylinders, there being 16 times as many splintered pieces as cylinders.  A deficiency in 
the analysis was not to identify the shaft fragments further, since they probably include all of 
the robust long bones – the humerus, tibia and femur and perhaps metatarsal IV.  This was a 
time issue, but it would repay further attention.  The identification of twice as many fibulae as 
tibiae and four times as many fibulae as femora suggest that these leg bones were 
differentially broken and that the under-representation of femora in particular points to 
marrow extraction and the likelihood that many of the u ide tified long bone fragments are
femora and tibiae.  For comparison, in the Bennett’s wallaby (M. rufogriseus) the tibia and 
femur each contain three times the amount of marrow to that found in the humerus and the 
fourth metatarsal (Garvey 2010). 

Under-representation of various other elements seems less likely to be a result of 
fragmentation.  It is striking that no claws were recovered.  This is frequently an indication 
that the animals have been skinned and this may have occurred, although today wallabies are 
processed with the skin attached (Figure 14.9).  That claws were lost by removing the feet 
prior to the carcases arriving on Motupore seems unlikely, given that wallaby foot bones are 
plentiful.  While it seems possible that claws were lost through the sieves, it is improbable 
that none at all were recognised if they were present.  Sieve loss possibly explains the very 
small number of carpal and metacarpal bones recovered, but it is equally likely that these 
were not identified to species within the assemblage.  A third explanation here is that there 
are as many humeri NISPs as radii and ulnae combined, so at least some of the carcases may 
have had the lower forearm bones removed during processing before arriving on the island, 
this being again a possible indicator that the wallabies had been skinned before arriving on 
Motupore.  This is an intriguing idea worthy of further testing, since such field processing by 
individual hunters from Motupore would seem less likely than inland groups processing 
multiple animals, because M. agilis is reasonably small, easily transportable whole, and thus 
more likely to be processed on site.  If these animals were processed and smoked before 
being traded, as the ethnography indicates, removing the extremities may have been part of 
this processing.  Figure 14.9 shows wallabies being smoked near Kerema; as well as having 
the internal organs removed, it appears that some limb extremities have been detached on 
these animals, but that others remain. 

Change through time 
The distribution of wallaby bones through time was of particular interest in this analysis both 
in terms of the nature of the animal’s procurement (trade versus Motupore hunting) and also 
in terms of the pattern of this distribution in relationship to the patterns of the other data 
classes.  The latter subject is considered in more detail in Chapter 16 and is only touched on 
here. 

Both questions suffered from the site problems discussed in earlier chapters, firstly the 
problems of comparing incidental discard in habitation locations with the deliberate and 
concentrated midden discard; secondly the different preservation conditions in the more 
acidic sand spit layers compared to the more alkaline shell midden layers; and thirdly, the 
uneven chronological periods represented by the best formulation of a stratigraphic sequence 
into the six analytical units used and explained elsewhere in this report. 
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Figure 14.9.  Wallabies and fish being smoked near Kerema. Photograph: Fishabout Fishing 
Adventures  http://www.fishabout.com.au/news/article/travel-pictures/png-black-bass-lutjanis-
goldiei-and-barra-trip-in-pictures/ 

Despite these reservations Figures 14.10 and 14.11 show the distribution within these 
analytical units by number and weight, corrected for volume. 

Unsurprisingly, number and weight generally track each other, indicating that average bone 
weights remain fairly constant throughout.  Like all other data classes there are no drastic 
changes at any point in the sequence.  Even allowing for the problems with data comparisons 
through time, just mentioned, the very low numbers of wallaby bones in AU6 seem likely to 
reflect lower numbers in the beginning of site occupation.  As with other data classes this 
reflects a period of adjustment at the beginning of the site’s history.  If the trading hypothesis 
holds true, as I believe the data strongly indicate, this is a period during which links with 
inland tribes were likely being established.  The downturn in wallaby numbers in AU1 
reflects the same predictions of social turmoil seen in some of the data classes in earlier 
chapters.  Again this is returned to in Chapter 16. 

While there is a great upsurge in numbers between AU6 and AU5, the latter unit includes the 
earliest phase of midden dumping.  The meaning of the drop to AU4 is thus unclear, but then 
numbers increase until the decline in AU1 and the abandonment of the site.  A final test 
considered whether fragmentation increased or decreased through time.  For this I examined 
two frequently represented body parts that involved high degrees of fragmentation, crania and 
long bones.  Figure 14.12 shows the results. 

Even though the early units have small sample sizes (AU6 long bones = 18, crania = 6) this 
problem does not impinge on the subsequent units (AU5 long bones = 176, crania = 74) so 
the trend towards smaller fragments appears real, although small.  It implies that over time 
the intensity of processing wallaby skeletons increased slightly rather than diminished, 
pointing to the importance of this resource through time.  More thorough processing might 
also indicate pressure on this resource. 
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Figure 14.10.  Wallaby bone numbers by analytical unit, AU1 being youngest. 
Sample size: 3344 bones. 

Figure 14.11.  Wallaby bone weight in grams by analytical unit, AU1 being youngest.  
Sample size: 3344 bones, total weight 8779.3 gm. 

Figure 14.12.  Average bone weight for wallaby long bones and cranial bones by analytical unit. 
Sample size: cranial fragments 723, long bone fragments 390. Scale in grams. 
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Pig (Sus scrofa) 
As Table 14.6 demonstrates, pig bone is common but not plentiful on Motupore.  It occurs in 
19 of the 28 excavated squares and most major body parts are present in small numbers. Only 
212 bones could be positively identified as S. scrofa, with a further 62 long bone fragments 
attributed to this animal by the characteristic surface texture of the bone.  This attribution 
appeared reasonable both because this distinctive surface was easily recognised by its slightly 
greasy texture, but also because of the scarcity of intact pig long bones, which are robust 
bones.  There were only four humeri and two femora identified, with seven tibiae being the 
most frequent long bone.   

As with other data categories, most pig bone derived from the midden levels of M23/IV, 
occurring in all excavation layers down to M23/IV/14, with the single exception of 
M23/IV/2.   

Figure 14.13.  Pig bone NISPs by analytical unit, AU1 being youngest.  Sample size: 181 bones. 

However, pig bone was also retrieved in small amounts from the earliest habitation levels in 
the site. Figure 14.13 shows the distribution of pig NISPs in the same analytical units used for 
wallabies in Figure 14.10.  Apart from the low number in the earliest analytical unit it offers 
no clear interpretative pattern, apart from the low numbers of pig bones throughout the 
occupation layers. 

The low number of pig bones compared especially to wallaby bones is of interest because 
almost all Western Motu ethnographies commonly refer to pigs in villages.  However, such 
references almost always discuss pigs being consumed ceremonially and only rarely as 
household food.  Wild pigs when captured were probably consumed domestically. 

Given that Motupore is small, waterless and infertile, it is probable that if the islanders kept 
pigs, these would have been maintained off-site, possibly penned on the nearby mainland 
close to the area assumed to have been gardened and that supplied potting clay.  I have 
observed pigs in various parts of Papua New Guinea being maintained in many different 
ways, in small pens over water, on otherwise uninhabited islets, roaming free in villages, and 
situations where the sows are domesticated and will come to be fed when called, but 
otherwise allowed to roam free and mate with wild bush boars.  
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Square Cranium Mandible Scapula Humerus Radius Ulna Fibula Tibia Femur Vertebra Rib Pelvis Phalange Metatarsal Talus Calcaneus Tooth Tusk Unid. long 
bone 

Total 

M23/IV 10 7 2 2 1 3 1 0 2 28 20 4 10  1 3 14 2 61 171 

K22/I 1 1 1 1 4 

K22/III 5 5 3 1 1 15 

P20/III 1 1 2 4 3 1 2 14 

OO7/IVT 1 1 

G16/I 2 1 1 5 1 5 1 16 

G16/II 1 2 2 5 

O20/II 1 3 2 3 4 13 

G17/I 3 2 5 

G16/IV 1 1 2 

H16/III 1 1 3 1 6 

G16/IIa-
IVa 

1 1 

P20/I 1 1 1 3 

J21/II 2 2 4 

K20/III 1 1 2 

K21/IVSB 1 1 1 3 

K21/III 1 1 1 3 

K21/IV 1 1 2 

H16/I 1 1 2 

Total 16 10 7 4 1 4 1 7 2 44 41 7 17 7 2 5 31 4 272 

Table 14.6.  Numerical distribution (NISP) of pig bones by major body part for all excavated squares containing this taxa.   See text for discussion.
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It is impossible to know how people on Motupore might have kept pigs, or even whether they 
kept them at all, possibly trading for pigs when they were required for ceremonies.  The 
archaeological data point to only two conclusions, 1) that pigs were not commonly consumed 
on Motupore, implying that when they were likely consumed ceremonially; and 2) that they 
were not kept on site, so that like dogs (see below) they had no appreciable impact on the 
intactness of the archaeological faunal record on Motupore. 

Dog (?Canis familiaris) 
The confusing taxonomic status of the so-called New Guinea singing dog and its relationship 
with village dogs has recently been reviewed by Dwyer and Minnegal (2015) who argue that 
wild dogs and most village dogs in Papua New Guinea (certainly before European arrival) 
comprise a single, if heterogeneous, gene pool.  While there is little agreement on the 
phylogeny of New Guinea dogs, here I simply assume that the Motupore canids are most 
reasonably grouped with C. familiaris. 

Excluding the 73 units of dogs’ teeth comprising a necklace associated with a burial in 
I17/II/4 and described in Chapters 3 and 11, only 21 other dog bones were identified from the 
Motupore excavations.  Of these, 14 were loose teeth, some drilled to be used as decorations 
(see Figure 13.28).  The remaining identified body parts included three pieces of cranium, 
one mandible, two humeri and one femur.  These dog bones were distributed across nine 
excavation squares, with eight items in the M23/IV midden layers. 

On the basis of these data I conclude that dogs on Motupore were rare and mostly absent 
from this settlement.  While their bodies may have been deposited off-site, overall bone 
preservation on the island is remarkably good compared to other contemporary Port Moresby 
sites like Taurama, for example, where only c. 0.5 kg of bone was recovered (Bulmer 1978: 
Table 8.9a); this suggests scavengers like dogs and pigs were rare on Motupore (see above). 

Lawes (1878:372) noted that the Koita ate dogs and implies that the Motu did not; Turner 
(1877:482) observed that ‘the pig and dog are eaten, but are considered delicacies only to be 
indulged in on feast days.’  Elsewhere Turner (1877:495) noted that the Motu valued dogs not 
only as food, but especially for hunting wallaby, perhaps here referring to men from the Koita 
sections of Motu villages (e.g. Lawes 1878:371) rather than Motu men themselves.  Whatever 
the case, dog bones on Motupore are very few and thus suggest they were not regularly eaten, 
if at all.  It is tempting also to see their absence as further evidence that wallaby was imported 
rather than hunted by Motupore inhabitants. 

Minor taxa 
Six further taxa comprised a total of 67 bones scattered across the excavation squares.  Little 
time was spent attempting to identify these to species level, although it is probable that closer 
identification could be achieved where more distinctive bones like mandibles and long bones 
were recovered. 

Cassowary 
The single cassowary bone in the assemblage is a tool, already described in Chapter 11 (see 
Figure 11.27).  It almost certainly derives from the common cassowary in the region, 
Casuarius casuarius (the Southern Cassowary) and may possibly have arrived on Motupore 
in some form of exchange transaction, since it is the only cassowary bone recovered from the 
excavations and it is a tool.  This species of cassowary can occasionally be found in savannah 
grassland, but most frequently within the rainforest. 
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Bird 

Eight bird bones were recovered, all from M23/IV.  While some might be chicken, tentative 
identifications were made on only two bones, both thought to be frigates (family Fregatidae).  
Since these birds are essentially pelagic, it is unlikely that they were intentionally hunted, 
although they were occasionally captured in the Pacific (Buden 2008).  Their occurrence on 
Motupore is taken to be serendipitous. 

Rat 
Only six rat bones were identified, of which one was tentatively identified as Melomys sp.  If 
this is correct it is likely to be Melomys lutillus, the grassland melomys, which is a 
widespread species in Papua that occupies grassland and disturbed areas like gardens.  It 
might easily have arrived on Motupore as a stowaway.  The low numbers of rat bones also 
probably reflect sieve size problems with recovery. 

Reptile 
Most or all of the 37 bones in this taxon probably derive from snake; all specimens are 
vertebrae.  While dangerous snakes are plentiful on the adjacent mainland (e.g. Papuan 
taipan, death adder) I have only observed two snakes on Motupore, neither being these two 
species.  It is unclear whether snakes were on Motupore during its prehistoric occupation.  
Chalmers (1885:96) describes Koiari villagers cooking a large snake in pots and claiming that 
it tasted better than pig.  Snakes might occasionally have been eaten on Motupore or taken for 
their skins. 

Goanna / monitor lizard 
Ten bones identified as goanna were recovered.  There are at least seven varanids found in 
New Guinea, mainly inhabiting lowland rainforests and mangrove swamps.  The largest of 
these Varanus salvadorii can exceed 2 m in length and has been recorded near Port Moresby 
(Horn et al. 2007) although this is not to suggest that this is the species on Motupore.  Gill 
(1874) reported seeing an ’immense’ green lizard being cooked in Manumanu, possibly the 
emerald tree monitor Varanus prasinus.  Ethnographic references to ‘iguanas’ are common, 
including the use of their skins for drums (Turner 1877:491) but systematic capture as food or 
for skins is not indicated for Motupore on these data. 

Bandicoot 
Five bandicoot bones were recognised of which three were identified as Isoodon macrourus, 
the northern brown bandicoot, also known as the brindled bandicoot.  Some researchers 
identify the Papuan examples as Isoodon macrourus moresbyensis (Ramsey 1877).  While it 
is a small animal - an adult male weighs c. 1.2 kg - it is eaten by humans and could have been 
taken when accidently encountered on the nearby mainland.  Again, however, such small 
numbers would suggest that it was not actively pursued as a food source. 

Summary 
The analyses reported here were undertaken in a less sophisticated age of faunal analysis and 
some analysts will be frustrated by data omissions, for example in the Agile Wallaby body 
part lists.  This partly reflects our uncertainty then in what to record and how to record it and 
partly a lower level of general expertise.  Many unidentified fragments would now be 
identified, giving better representation.  It would be a useful methodological exercise to re-
analyse the Motupore wallaby remains today, using different techniques and different 
technologies. 
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As it stands, and somewhat paradoxically, the structure of the terrestrial faunal assemblage 
from Motupore emphasises the importance of the sea for the food quest of its inhabitants.  
This is not to say that people from the island did not occasionally hunt on the mainland; as 
noted, ethnographic accounts of the Western Motu indicate that Motu men did hunt, but 
nowhere does this appear to be a major activity (see further, below).  Rather, the collective 
archaeological data from Motupore for bandicoots, goannas, reptiles et cetera, appear more 
likely to reflect captures resulting from fortuitous encounters rather than organised hunting.  
Equally, the bones of the domesticates, pig and dog, reflect low numbers of these animals on 
the island.  The best explanation for these low numbers is the absence of water and food for 
these animals on Motupore.  If people were not hunting frequently and systematically this 
would eliminate one important use for dogs.  Dogs might also be eaten.  However, the few 
dog bones on Motupore do not suggest their regular use as food there.  People did eat pigs, 
but again the relatively few pig bones recovered suggest irregular consumption, perhaps only 
during ceremonial feasts. 

In stark contrast, wallabies continued to make an important contribution to the diet 
throughout the lifetime of the settlement, comprising the second most numerous taxon among 
the bone remains and more than 99% of the non-domesticated terrestrial sample.  A series of 
analyses were undertaken to elaborate the nature of this species targeting.  An analysis of 
seasonality suggested that the vast majority of these animals died in the late dry season and 
were drawn from a population under high levels of predation, where few old animals existed 
and where c. 80% of the captured population comprised animals in the one to three years age 
range. 

One central purpose of these analyses was to try to falsify the proposition that wallabies on 
Motupore were the product of large communal hunts by inland Koita and Koiari villagers, 
who, ethnographically, traded smoked wallaby carcases to coastal villages like Motupore.  
Nothing was found in these analyses to deny this proposition, which can be accepted.  There 
is a pattern in the data that suggests such trade increased at least from Analytical Unit 4 
onwards, with the now familiar downturn in the most recent phase immediately before 
abandonment, also seen in various data classes examined in earlier chapters. 

Given the advances in testing population age structures and seasonality in growth patterns in 
wallaby teeth (e.g. Pike-Tay and Cosgrove 2002; Pike-Tay et al. 2008), it is useful that my 
early ventures into this area of analysis indicated that high latitude summer/winter variation 
apparently has an equatorial equivalent where the difference between wet and dry seasons is 
sufficiently pronounced.  Further exploration of this technique around Port Moresby and 
further afield and involving other species, using larger samples and more rigorous 
technologies, is clearly warranted. 
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CHAPTER 15      GRAVES AND POST HOLES 
I measure every grief I meet with analytic eyes (Emily Dickinson 1830-86). 

Burials 
Background 
The remains of about 56 humans were excavated on Motupore (Stannard 2008).  The history 
and description of the recovery of these skeletons has been reported in Chapter 3 and is not 
repeated here, but the data there are basic to this chapter and should be consulted in 
conjunction with reading this account.   

When uncovered, the Motupore inhumations were in a very poor state of preservation, the 
result of a variety of post-mortem factors that include the nature of the Motupore soil, the 
activities of burrowing wasps, intentional post-mortem interference in the prehistoric past, 
unintentional post-mortem interference in the prehistoric past, post-mortem interference in 
the recent past and the impact of post-burial human traffic over shallow graves. 

By far the most important of these processes acting on skeletal preservation has been the soil 
chemistry of the site which has resulted in leaching, friability and fragmentation even among 
the most recent burials, dating probably to the 17th century A. D.  Evidence will be offered 
below to suggest that interred bodies were at least sometimes disturbed shortly after burial, 
possibly to remove memento mori or, as described ethnographically, to carry out other 
mortuary practices.  Other evidence indicates that newer graves sometimes cut across older 
graves.  The large pit disturbance (see Chapter 4, Figures 4.22 and 4.23) certainly disturbed 
burials (see below).  The planting of coconut palms somewhere around 1960 also interfered 
with graves, but it seems unlikely that the construction of the large original European house 
on the island interfered with in situ burials, with the arguments for this presented in Chapter 
3. Further damage to the bones was sustained when the vehicle transporting boxes containing
a large number of excavated burials ran off the road into Port Moresby harbour in 1975.
Lastly, as described below, the shallowness of the graves would have afforded little
protection from people using the site once the grave outlines became obscured.

Some pseudo-pathologies have been caused by burrowing insects.  Webb (1995:258) 
suggested that these were wasps belonging to the family Sphecidae, but Ambrose (field notes 
1970) noticed that some circular perforations in long bones retained traces of masticated bone 
cemented around the hole and identified these nest remains as the work of mason wasps 
(family Vespidae, sub-family Eumeninae). 

All of these processes have combined to produce a large number of fragile and fragmented 
bones where only a few skeletons could be considered approximately complete.  This has 
hindered identification, reconstruction and analysis. 

Disposal of the dead – the ethnographic evidence 

Many ethnographers noted Motu, Koita and Koiari burial practices, and while there are some 
basic themes there are no precisely similar accounts.  This suggests that while all three groups 
showed reverence for the dead and undertook ceremonies to farewell them, a good deal of 
variability occurred across time and space.  At the most general level, the Motu buried their 
dead, while the inland groups frequently laid out the deceased in houses or on platforms and 
then performed various forms of secondary disposal of the skeletons. 
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Motu burial 

Turner (1878) described three stages of disposal for the Motu.  The initial period of mourning 
in the house of the deceased lasted for a few days and involved drumming and lamenting.  
After this a grave was dug in front of the deceased person’s house and a small hut erected 
over it, as noted in Chapter 3 for Kalo, south-east of Port Moresby on the Kemp Welch River 
(see Figure 3.8).  Various reasons were offered for burial so close to the house, including 
protection of the grave from interference from pigs or dogs, and the fear of evil spirits 
preventing the mourners from staying near the body if buried at a distance (Seligman 
1910:161-2).  The body was placed in the grave but left exposed and kept company in the hut 
by a close relative.  ‘After a certain time, the corpse is lifted out, the elbows and knee joints 
are rubbed with red clay, the widow smears her body over with the juice of the putrid corpse 
and the grave is covered in.’ The hut was left for a period and dismantled in stages over time, 
‘and no trace of the grave remains except in the fresh gravel laid over it’ (Turner 1878:485). 

Chalmers (1887b) generally repeated this description, indicating that the grave was shallow, 
being only two feet (c. 60 cm) deep, that the mourners might stay in the hut over the grave for 
two to three months, and that when the time came for ‘real burial’ the body were exhumed, 
washed, rubbed with oil and coated with ochre and reburied.  Seligman, who was more 
concerned with the ceremonies surrounding burial than with the burial itself, noted that the 
final ceremonial activities might take more than six months to complete (1910:165-6). 

Stone also reported that graves were dug just above the beach in front of the deceased 
person’s house and covered over with shingle (1876:55).  Turner (1878:485) suggested that 
the body was interred with feet towards the sea and the head inland, but on Motupore at least, 
burial orientation seems to have been more pragmatic (see below). 

Figure 15.1.  Papuan platform burial.  While this example comes from South Cape, these structures 
were similar in the Central District.  Photo: J. W. Lindt (1887: Plate XLI). 
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Koita and Koiari burial 
As noted, the most general burial method of the Koita and Koiari was to leave the corpse 
exposed until it rotted, then to dispose of the skeleton as a secondary burial.  Stone (1876) 
noted that the corpse was laid out in its  house for several days then transferred to a platform 
(Figure 15.1) and left for ‘some days’ after which ‘the joints are disarticulated’, ‘the skull is 
fastened to a rafter beneath the floor of the dwelling’ and the remaining bones wrapped and 
also suspended beneath the house floor, or buried.  Lawes (1878) noted a similar practice, 
adding that when exposed on a platform, the body was dried over a fire and partially 
mummified; when the body finally disintegrated the bones were hung in the house. 

Chalmers (1887b:67) thought that the Koita did not bury their dead but used caves and 
shelters as ossuaries.  Stone, however, particularly noted that for the Koita, burial of the 
bones might take place underneath the house; ‘A circle of stones is then formed, 2 feet 6 
inches in diameter, from which half a dozen sticks, 4 feet long, verge inwards, meeting at the 
top, upon which are hung all the earthly possessions of the deceased, excepting the most 
valued body-ornaments’ (Stone 1876:55).  Chalmers (1887b:67) for his part noted a similar 
practice among the Koiari; while they might use caves, at other times they would clean the 
bones and bury them, ‘placing spears and cooking pots over the grave’. 
Chalmers (1887b) noted both similarity and variability in burial practices, both along the 
coast and inland.  For example, the eastern Motu at Gaire and Gabagaba followed the inland 
traditions of secondary disposal in caves, while people at Hula might use this method, or 
‘bury and never dig up’. Manukolo people allowed bodies to disintegrate in houses then 
cleaned and buried the bones, keeping smaller ones to be strung as necklaces.  Turner 
(1878:485) also noted this keeping of memento mori, apparently among the Motu or Koita: 
‘At a village near Port Moresby we saw a widow with four or five inferior maxillary bones 
hanging around her neck, evidently the relics of some departed husbands or children.’ 
Motu burial practices changed under colonial influence.  For example, burial near houses was 
abandoned in favour of communal cemeteries, and final interment hastened.  However 
traditional practices changed gradually rather than immediately disappearing.  Seligman 
described a procedure different to those described twenty or thirty years earlier.  Here the 
corpse was decorated with shell beads and other valuables, painted with ochre, and next day 
sat on a bench made for this purpose, between immediate relatives.  Thus the traditional 
display of the corpse in the open grave within a small hut was replaced by placing the corpse 
on the bench.  The deceased person’s weapons, tools and personal possessions, such as pots, 
were ceremonially broken and stacked nearby.  After a ceremony involving drums and dirges, 
lasting only about one hour, the corpse was returned to the house, the valuables removed, the 
corpse was wrapped in a mat and buried.  The practice of sleeping with the corpse for days or 
weeks was replaced by fires being lit each night for four nights, with the relatives sleeping in 
the deceased person’s house (Seligman 1910:159 ff.). 
Burial excavation, identification and preliminary analysis 
This is a house-keeping section, of little interest to readers not trying to use or understand the 
collection. 

Because burials have been excavated on Motupore by at least eight excavators, no single file 
contains a comprehensive and/or accurate assessment of all the material.  Here for future 
reference, I attempt to account for all the burial material I am aware of (Table 15.1).   

In 1974 I was directed by my head of department, Jack Golson, to pass on the skeletal 
material I had excavated, or had in my keeping, to the late Alan Thorne, then biological 
anthropologist in the Prehistory Department at the Australian National University.  This 
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included material excavated by Wallace Ambrose in 1971, but always curated by me, and 
material excavated by Sandra Bowdler in 1972 and given general description by Robert 
Arnold (Bowdler 1972).  In addition it included the material excavated by me in 1973.  In 
1975, I assisted Alan Thorne in excavating multiple graves exposed but not excavated by me 
in 1973 in the H and I sand flat squares.  At this time Thorne also collected burial material 
excavated by Mary-Jane Mountain variously from September 1973 through to 1975.  
Additional material excavated by Swadling in 1973-4 and by Mountain in October 1975 was 
also passed to Thorne.  According to Cox (1989) John Burton subsequently uncovered burials 
with UPNG students, but as far as I know, these were not excavated and are not further 
discussed here. 

No comprehensive report was ever completed on Motupore skeletal material in Thorne’s 
possession until Stannard’s 2008 undergraduate thesis.  However Thorne gave access to the 
collection to Peter Brown and Steve Webb, students in the Australian National University in 
the 1970s.  Brown (1978) completed an undergraduate honours thesis where he considered 
tooth abrasion in relation to diet, using the Motupore collection; about the same time he 
produced a short unpublished report offering brief descriptions of the skeletons and their 
pathological condition (Brown n.d.).  Webb produced a more ambitious palaeopathology 
report, which effectively became a chapter in his subsequently published book (Webb 1995).  
In 2008 Georgia Stannard (now Roberts) re-analysed the collection for her BA honours 
thesis, which was concerned with a comparison between the palaeohealth of the Motupore 
people and those from Nebira 2, excavated by Sue Bulmer (1978) and analysed by Michael 
Pietrusewsky (1976).  In the last decade of the twentieth century, G. J. Adcock (1997), a 
doctoral student of Thorne’s, used Motupore skeletal material for destructive experiments, 
apparently without permission from the Papua New Guinea National Museum and Art 
Gallery and without being able to spell the site name correctly. 

Shortly after arriving at the Australian National University the burials were re-numbered, 
converting my location-based labelling system to a more ‘convenient’ M (for Motupore) plus 
numeral system.  The Brown (nd) report lists M1 to M45, noting that an isolated half of a 
mandible numbered M44 had no provenience and, based on its condition, probably did not 
come from Motupore.  This thus suggested 44 individuals.  Webb (1995) adopted Brown’s 
simpler notation without additional comment, but noted that his study was on 42 individuals; 
it is unclear which two were omitted (or amalgamated with others). 

It appears unlikely that any complete listing of the various human skeletal elements contained 
in each of the excavated graves was undertaken prior to Stannard’s 2008 analysis, although 
Arnold’s listing of the seven individuals excavated by Bowdler attempted this (Bowdler 
1972).  These elemental data were created by Stannard but were not included in her thesis.  
However they formed part of the documentation that accompanied the collection when 
Stannard prepared it for return to the Papua New Guinea National Museum and Art Gallery in 
Port Moresby at the end of 2008, although I understand at the time of writing this that the 
collection remains at the Australian National University.  Stannard also kindly provided
me with both a copy of all her data and subsequent assistance.  Her basic sorting showed that 
some graves actually contained body elements of more than one individual (see below).  Thus 
Stannard’s estimate, noted at the top of this chapter, is that the excavations recovered 
elements of at least 56 individuals. 
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Location label Date Excavated Excavator Brown Number Stannard Number Comment Documentation 
P20/I/5-Sk1 7.7.1970 W. Ambrose M34 M34a Extends into P20/III FN, FD 

P20/I/6-Sk1 9.7.1970 W. Ambrose M35 M35a, M35b, M73a Stannard identified 2 left and 2 right femurs FN, FD, P 

O20/II/7-Sk1 ?.7.1970 W. Ambrose no record no record Noted in field notes only FN 

M23/IV/15-Sk 1 1.07.1971 J. Allen M19 M19a Only r. femur, patella and hand uncovered FN, FD 

G16/II/?6 April-July 1972 S. Bowdler M20 -Arnold G1 M20a Lower legs in situ; remainder mostly missing FN, FD, P 

G16/IV/5 April-July 1972 S. Bowdler M39 -Arnold G2 M39a Nearly complete FN, FD 

G16/IIA-IVA -G17/I (1st burial) April-July 1972 S. Bowdler M37 -Arnold G3 M37a Nearly complete FN, FD 

G17/I (2nd burial) April-July 1972 S. Bowdler M38 -Arnold G4 M38a Child, skeleton badly crushed FN, FD 

G17/I (3rd burial) April-July 1972 S. Bowdler M41 -Arnold G5 M41a Excavated to pelvis, remainder in G17/III FN, FD 

G17/I (4th burial) April-July 1972 S. Bowdler M40 -Arnold G6 M40a, M40b Stannard identifies two individuals, infant, adult FN, FD 

G17/I (5th burial) April-July 1972 S. Bowdler M42 -Arnold G7 M42a Intact adult; lower legs extend into G17/II FN, FD 

OO8/IVT/8 5.5.1973 UPNG students M18 M18a Cranium only may have been retained P 

K21/III/4-Sk1 11.5.1973 J. Allen M26 M26a Lower legs cut by pit dug from K21/III/2 FN, FD, P 

K20/III/3-Sk3 13.5.1973 J. Allen M29 M29a Mostly complete; grave with post holes FN, FD, P 

K20/III/3-Sk1 14.5.1973 J. Allen M25 M25a Legs flexed; cut through by K20/III/3-Sk3 FN, FD 

K21/III/4-Sk2 14.5.1973 J. Allen M28 M28a Upper body; lower cut by pit  from K21/III/2 FN, FD 

K20/IV/3-Sk1 30.5.1973 J. Allen M32 M32a Damaged by interment of K20/IV/3-Sk2 FN, FD, P 

K20/IV/3-Sk6 30.5.1973 J. Allen M36 M36a Leg bone fragments FN, FD, P 

K20/IV/3-Sk2 30.5.1973 J. Allen M33 M33a Almost complete FN, FD, P 

K20/IV/3-Sk3 31.5.1973 J. Allen M31 M31a Missing skull, very disturbed FN, FD, P 

K20/IV/3-Sk4 31.5.1973 J. Allen M43 M43a Additional leg bones with K20/IV/3-Sk3 FN, FD 

K20/IV/3-Sk5 1.6.1973 J. Allen M21 M21a Child, ?bundle burial FN, FD, P 

K20/IV/4-Sk1 4 (and 11).6.1973 J. Allen M24 M33c (M32a) Disturbed burial lacking skull and pelvis FN, FD, P 

K20/IV/4-Sk2 4 (and 9).6.1973 J. Allen M30 M24b +(M30a) Mid torso in K20/IV/4, head in K20/IVSB/4 FN, FD, P 

K20/IVSB/4-Sk1 9.6.1973 J. Allen M23 M23a Parts of the upper torso and skull only FN, FD, P 

K20/IVSB/4-Sk2 9.6.1973 J. Allen no record M33b articulated rib bones only FN, FD 

H16/III - H16/IV/2-Sk1 20.6.1973 J. Allen M22 M22a ?Complete adult male, very fragile FN, FD, P 

H16/II - H16/IV/2-Sk1 21.7.1973 J. Allen M27 M27a Juvenile missing right forearm FN, FD, P 

I17/II/4-Sk1+Sk2 18.9.1973 M-J. Mountain no record M47a Secondary burial; two pits labelled in field FN, FD, P 
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N21/II/18-Sk1 Sept 1973 to 1974 P.Swadling no record M48a femur and foot bones in normal grave see Chapter 12 

J21/III/5 -Sk1 ?1975 ? no record M49a Sex and age unknown - ?adult --- 

J21/III/5 -Sk2 ?1975 ? no record M49b Young child --- 

H16/IVSB-Sk 1 May-75 A. Thorne M1 M01a Complete but compact. Labelled H16/SB-Sk1 SN 

I16/IVWB -Sk 1 May-75 A. Thorne M2 M02a Complete SN 

H16/IISB-Sk1 May-75 A. Thorne M3 M03a Complete SN 

H17/III-Sk1 May-75 A. Thorne M4 M04a Id-ed as H17/II-Sk1 by Brown, see his M9 SN 

H17/II-Sk1 May-75 A. Thorne M9 M09a infant badly eroded SN 

H17/I Sk1 May-75 A. Thorne M5 M05a Badly damaged by coconut planting SN 

I17/III Sk1 May-75 A. Thorne M6 M06a Only lower half of skeleton remains buried SN 

I17/IVWB-Sk1 May-75 A. Thorne M7 M07a Complete, badly eroded SN 

I17/III-Sk2 May-75 A. Thorne M8 M08a Complete male, relatively large grave SN 

I17/III-Sk3 May-75 A. Thorne M11 M11a Upper half of skeleton cut by I17/III-Sk2 SN 

I16/IISB -Ski 1 May-75 A. Thorne M10 M10a Normal single burial; Brown wrong location SN 

I16/IISB -Ski 2 May-75 A. Thorne M12 M12a Child burial; no location given in Brown SN 

J17/III-Sk1 May-75 A. Thorne M13 M13a Possibly adolescent SN 

J17/III-Sk2 May-75 A. Thorne M14 M14a Infant, fragments only remain SN 

J17/III-Sk3 May-75 A. Thorne M15 M15a Adult male SN 

J17/III-Sk4 May-75 A. Thorne M16 M16a Juvenile SN 

J17/III-Sk5 May-75 A. Thorne M17 M17a Adult male SN 

J17/III/4-Sk1 Oct-75 M-J. Mountain no record M45a Adult male FD 

J17/III/4-Sk2 Oct-75 M-J. Mountain M45 M46a, M46c Stannard identifies a juvenile and an adolescent FD 

Table 15.1.  Motupore burials arranged in chronological order of excavation, showing identification numbers used by Peter Brown (nd) and Georgia 
Stannard (2008), together with brief identifying description and available documentation.  Abbreviations: FN = field notes; FD = field drawings; P = 
photographs; SN = Allen’s subsidiary notes.  In addition, photographs of some of the May 1975 excavated burials occur in the unpublished Stannard List. 
Note that some of the original M numbers have now been changed in this table; see text for details.
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Overall documentation for this collection is less than satisfactory.  Field notes and drawings 
for all skeletons excavated by Ambrose and myself are available, as is the short report by 
Bowdler (1972) and the Bowdler field drawings.  The seven skeletons reported by her were 
first re-labelled by Arnold G1 to G7 and subsequently were allotted M series numbers.  I 
have a few notes and drawings by Mountain and her students.  Field notes and drawings 
made by Thorne for his 1975 excavation are apparently lost, but subsidiary notes that I took 
are available.  Colour slides of some of these 1975 burials exist in the Stannard’s listing (see 
below).  As noted in Chapter 1 the whereabouts of the additional skeletons excavated in 1967 
by Mackay and Wood or any notes they might have taken is unknown.   

Documenting mistakes 
Inevitably, errors of transcription and identification have entered the data base and have been 
compounded by successive iterations of it, almost certainly including this one.  However, 
Table 15.1 attempts to rectify these by returning to the original labels as recorded in the field 
notes and noting the individual numbers subsequently applied by Brown and Stannard, and 
correcting these where errors are identifiable.  This table is presented in as close to the 
chronological order of the grave excavations as I can reconstruct from the available field 
notes.  For example, there is no record of the excavation of J21/III/5-Sk1 or J21/III/5-Sk2.  
The history surrounding these two individuals was examined in Chapter 3 (q.v.).  On the 
evidence it is clear that the J21/III square was never excavated and that these individuals are 
mis-labelled.  They are maintained on Table 15.1 with these original designations because 
this is how they are labelled in the National Museum.  They likely derive from J17/III/4. 

Most of the errors in the data base relate to the skeletons excavated by me in the K squares.  
This was partly to do with the process of excavation, where I excavated squares and baulks 
sequentially; this meant that burials not contained wholly within a square were not 
necessarily completely exposed and lifted at the one time.  This was a conscious decision 
based on my need to consult as many fully exposed wall sections as possible in order to 
understand the wider stratigraphic succession and the specific disturbances created by events 
during occupation, as well as more recent disturbances in this part of the site.  One outcome 
was that some skeletons were lifted in two stages.  Where it was certain that they represented 
a single individual, the original field designation was given to the second set of elements, but 
in several instances, where it was unclear whether sets of elements were related, separate 
field designations were given.   

Subsequently, careful use of the field notes, field drawings and photographs would have 
allowed the re-unification of skeletal elements that belonged together.  It is unlikely that this 
step was taken in Thorne’s laboratory and in several instances two M numbers were ascribed 
to sets of elements that represented a single individual.   

Here I attempt to account for the errors that are apparent to me, to aid any future use of this 
collection requiring locational information.  Unfortunately, some unresolved issues remain.  
Here I have relied on the original notes, drawings and photographs and compared these data 
as far as possible with the unpublished data base created by Georgia Stannard where she 
listed the elements present for each M number she inherited from the earlier researchers, 
together with the new ones she created for the new individuals she identified.  Here I refer to 
it as the Stannard List, abbreviated to SL.  It should be noted that Stannard normally followed 
the M series numbers listed by Brown (nd) and this linkage provided some clues in resolving 
problems of identification.  Where Stannard followed Brown she identified her designation 
by attaching a lower case ‘a’ to the Brown number; thus Brown’s M20 became Stannard’s 
M20a.  It should also be made clear that wherever Stannard identified bones from more than 
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one individual within a box or bag bearing a unique reference code, she differentiated 
between them using further alphabetical identifiers, for example 33a, 33b, 33c, et cetera.  
Lastly, I liaised with Stannard during my re-assessment and where relevant I include her 
comments in italics. 

K20/IV/4-Sk1. 

This individual was first recognised during excavation as a single articulated tibia and foot on 
the southern edge of the K20/IV square.  (Note that here and elsewhere in this chapter 
‘articulated’ is an abbreviation for ‘in a position of articulation’.)  The subsequent excavation 
of the baulk to the south, K20/IVSB, uncovered the remainder of this skeleton, which was 
missing its pelvis and head, except for a few cranial fragments (Figures 15.2, 15.3).  While 
there is no doubt that this burial is K20/IV/4-Sk1, this latter designation was possibly 
incorrectly allotted in the Brown list, since he attributes a mandible to this individual (his 
M24) which is not apparent in the drawing or photographs.  Stannard (2008) reported two 
individuals for M24.  Her M24a, which she lists as an adult male labelled K20/IV/4-Sk2, also 
has a mandible but no maxilla but probably does not equate to Brown’s M24, because 
although Brown states that there are insufficient data to establish gender or stature, Stannard 
offers gender, stature and approximate age for her M24a.   

Given these differences and different labelling, Brown’s M24 and Stannard’s M24a are thus 
likely to be different individuals.  In addition, neither the field drawings nor Brown’s brief 
description allows there to be a second skeleton mixed in with the first; however, Stannard’s 
M24b is a probable adolescent female, also labelled K20/IV/4-Sk2.  From the elements listed 
in SL-M24b this is almost certainly the skeleton I excavated as K20/IV/4-Sk2, except that the 
cranium and mandible, present with this burial according to my data, are not listed in SL-
M24b.  Adding to the confusion, Stannard (2008) also identifies her M30a as K20/IV/4-Sk2.  
M30a is reported in the SL as cranium and mandible only, belonging to a young adult female.  
None of the burials I excavated fits this description.  Given that Peter Brown studied the 
dental pathology of the collection, one conclusion is that the cranium and mandible of 
K20/IV/4-Sk2 was re-boxed separately from its postcranial skeleton.  Certainly Stannard 
found the label K20/IV/4-Sk2 attached to three individuals.  Equally certainly, it seems that 
SL-M24b and SL-M30a are elements of the single individual K20/IV/4-Sk2.   

At this point K20/IV/4-Sk1 had still not been accounted for in Stannard’s list, since she 
allotted this field designation to her M32a, a skeleton with cranium, maxilla and mandible, all 
elements missing on this burial.  Given that Stannard normally followed Brown’s M listings, 
I found that Brown’s M32 was K20/IV/3-Sk1.  Comparing the field drawings to the elements 
present and absent in SL-M32a confirms that this skeleton is K20/IV/3-Sk1 not K20/IV/4-
Sk1 and this latter field designation should be altered on the SL-M32a record.  I need also 
acknowledge that Stannard may have been led astray by the identification board used for the 
photograph of K20/IV/3-Sk1, dated 29.5.73, that erroneously shows the excavation level to 
be 4 rather than 3 (Figure 15.4).  However the field notes and drawings show that level 3 is 
correct. 

The next logical step was to examine the SL record for K20/IV/3-Sk1 but this field 
designation does not occur in the SL, so this string of connections was broken at this point.  I 
next examined each SL record in turn to link existing and missing elements for K20/IV/4-
Sk1.  This search returned me to the burials in the K20/IV square as the only possible source 
for this confusion.   
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Figure 15.2.  Close-up of Burial K20/IV/4-Sk1, showing disturbance soon 
after burial.  See text for details. 

Figure 15.3.  Field drawing of Burial K20/IV/4-Sk1, showing absence of pelvis but presence of 
femora.  See text for details. 
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Figure 15.4.  Mis-labelled identification board.  These burials are K20/IV/3-Sk 1 and 2. 

Stannard (2008) lists M31a as K20/IV/3-Sk3; M32a as seen in the previous paragraph is now 
K20/IV/3-Sk1, not K20/IV/4-Sk1 as listed; and M33a is listed in the SL as K20/IV/3-Sk2.  In 
order, all three correspond in terms of the original labelling to Brown’s M31, M32 and M33.  
While this is a neat and convincing solution, some problems remain, since Stannard listed 
both K20/IV/3-Sk1 and K20/IV/3-Sk2 as each lacking a pelvis.  On the field drawing the 
pelvis is absent on the former, but clearly present on the latter. 

Not listed in Stannard (2008: Appendix 3) but occurring in the SL are M33b and M33c.  The 
former has the field designation K20/IVSB/4-Sk2 and while this burial is not reported by 
Brown, its description in the SL accords with this burial as reported in the field notes and 
drawings, being a few articulated ribs only. (Stannard now confirms: ‘M33b = K20/IVSB/4.’) 
SL-M33c is given the field designation K20/IV/3A-Sk2.  In re-reading the field notes it is 
possible to see how they might be interpreted to suggest that K20/IV/3A-Sk2 and K20/IV/3-
Sk2 are two burials from separate excavation levels, but this is not the case and these are the 
same burial.   

The element list for SL-M33c shows no cranium, maxilla, mandible or pelvis and a general 
agreement about the elements listed as present and those drawn in the field drawings for 
K20/IV/4-Sk1.  As certain as one can be at this distance, it is reasonable to conclude that SL-
M33c is K20/IV/4-Sk1.   

The remaining question here is which burial was identified by Stannard as SL-M24a?  As 
noted above Stannard identified this as K20/IV/4-Sk2, but the same field designation was 
allotted to SL-M24b and SL-M30a as well.    Also above, I determined that these last two sets 
of elements probably represent the skeleton I excavated as K20/IV/4-Sk2.   At this stage of 
my investigation I had accounted for all the K series burials recorded in the field notes and 
drawings, each with a different SL record.  If my analysis is right this implies that SL-M24a 
refers to another Motupore burial where the field records are insufficient to identify it.  If by 
chance SL-M24a is the record for K20/IV/4-Sk1, despite the arguments advanced here, this 
means that SL-M33c refers to a further burial, again where the field records are insufficient to 
identify it.  Either way, here I have one individual too many and no way of checking further 
in the available records. 
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G17/I (4th burial) 

This burial was excavated by Bowdler and labelled by Arnold as G6.  It is a poorly preserved 
infant burial, with the lower half unexcavated (still in the baulk).  Stannard (2008: Appendix 
3) lists all the other Arnold numbers, but not G17/I-G6.  This individual is M40 in the Brown
scheme, but Stannard’s M40a (and M40b) are identified as having two right radii and that
they come from G16/II/6.  The only possible skeleton from G16/II/6 (and excavation level 6
is only a best guess) is Stannard’s M20a (Brown M20) which is an adult male rather than an
infant identified as G16/II/1.  This cannot be level 1, but is almost certainly G16/II-Sk1.

The probable solution is that Stannard’s G16/II/6 label for SL-40a and SL-40b is incorrect 
and that she identified two right radii from G17/I-G6.  This conforms to Stannard’s element 
descriptions, where she lists M40a as an infant with cranium and upper body present, and 
M40b as ribs, a left humerus and left and right radii of an adult.  The Stannard Appendix 3 
should be altered to read that M40a is G17/I-Sk1 (4th burial) or G17/I-Sk1-G6; and that M40b 
is G17/I-Sk2 (note that here I have deviated from the original labels to add -Sk1 and -Sk2). 

K20/IV/3-Sk6 

This designation remains as such in Table 15.1.  These leg bone elements were found on 
either side of the cranium of K20/IV/3-Sk1.  In the next excavation unit, K20/IV/4, a single 
left lower leg bone was found in the same area and labelled K20/IV/4-Sk1.  When 
K20/IVSB/4 was subsequently excavated the remainder of the burial K20/IV/4-Sk1 was 
located and given this label.  It is a possibility that K20/IV/3-Sk6 belongs to this skeleton and 
should not be treated as a separate individual. 

I16/IISB-Sk1 and I16/IISB-Sk2 

Brown (nd) identified both his M10 and his M11 as I17/III-Sk3.  One is obviously wrong.  
Stannard (2008: Appendix 3) identified I17/III-Sk3 as her M11a, so it is reasonable to assume 
Brown’s M11 is I17/III-Sk3 on the general number correspondence between these two 
analysts (see above), and that Brown’s M10 is a different individual.  Stannard identifies her 
M10a as I16/II-Sk1 (and her M12a as I16/II-Sk2).  There are no burials in I16/II but there are 
Sk1 and Sk2 in I16/IISB.  By comparison with the SL, Stannard’s M10a is I16/IISB-Sk1 and 
her M12a is I16/IISB-Sk2.  Following the general logic of these numbers, Brown’s M10 is 
almost certainly I16/IISB-Sk1.  This conclusion might have been tested by comparing it with 
the location of Brown’s M12, but unfortunately he listed no location for this latter individual.  
However since Brown does not list I16/IISB-Sk1 or I16/IISB-Sk2 anywhere else, these new 
allocations are reasonable and have been incorporated into Table 15.1.  (Stannard: ‘M10 and 
M12.  No idea who wrote this tag, but they are labelled as I16/II Sk2 Pelvis and hands 
21/8/75.  This is M12 as labelled on the box.’)  This would seem to confirm this 
identification. 

J21/III/5-Sk1 and J21/III/5-Sk2 

As noted above and in Chapter 3 these two designations must be wrong, since this square was 
never excavated.  The designations have been maintained in Table 15.1.  However, since it 
appears that all other physical remains can be linked with known field designations, these two 
sets of human remains probably belong to other sets of labelled remains and at some stage 
some of the multiple bags of elements have been wrongly labelled. 

Working chronologically, Georgia Stannard and I pursued the possibility that J21/III/5-Sk1 
and J21/III/5-Sk2 might be duplicate-in-error labels for J17/III/4-Sk1 and J17/III/4-Sk2.  
These latter individuals were excavated in 1975 at the same time that J21/I/5 was being dug.  
J21/III/5-Sk2 was identified as an adult, as was J17/III/4-Sk1, while the other pair were both 
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juveniles. We tried to examine this possibility by comparing the skeletal elements, 
considering the proposition that if there was no overlap of elements, then this explanation 
could be possible.  While there was no overlap in one instance, there was in the other, so this 
did not resolve the issue.  In a note dated 4th April 2016 Mary-Jane Mountain suggests that 
both J17/III/4-Sk1 and J17/III/4-Sk2 should have been identified as graves 1 and 2, since 
both contained the bones of more than one individual.  While we would need to return to the 
skeletons themselves to resolve the issue, it is likely that several of these individuals were 
mis-labelled as J21/III. 

Other skeletal material 
Lastly, Stannard’s Appendix 3 lists some incidental skeletal material not included in Table 
15.1.  SL-M73a refers to a child’s left ribs and left humerus from P20/I/6, but SL-M35a 
refers to left and right femur and left hand also from P20/I/6, while SL-M35b, a designation 
used by Stannard to indicate duplicate elements present, consists of all the long bones from 
both legs plus left and right scapulae and ribs from P20/III.  Since these purport to come from 
a different squares, the use of ‘a’ and ‘b’ designations may be unwarranted here.  However, 
there is no suggestion in Ambrose’s notes that he excavated any human remains in P20/III, 
other than the nearly complete skeleton that extended into this square from P20/I.  This is an 
adult male listed in Table 15.1 as P20/I/5-Sk1 and accounted for as M34a in the SL.  The 
burial listed in Table 15.1 as P20/I/6-Sk1 occurred in the south-east corner of this square.  
The field drawing the skeletal elements appears, on size, to represent those of a child.  The 
drawing shows a long bone, a rib and finger bones.  Combined, SL-M73a and SL-M35a 
represent more elements than are illustrated, but more might have appeared when this 
individual was lifted.  Stannard’s reference to P20/III remains obscure, but it is possible on 
the identified elements that the skeletal material she labels M73a and M35a may derive from 
a single individual.  However she identifies one as a child and the other as a sub-adult.  
(Stannard notes: ‘The different square designations come from the bags of remains from 
within the box labelled P20/I SE corner Level 5/6 Sk2: 9/7/70’).  This designation refers 
directly to the skeleton known as P20/I/6-Sk1 in Table 15.1, among whose remains Stannard 
identified a second individual (M35a, M35b).  It seems possible that M73a may be further 
elements of either of these individuals and that any references to P20/III should be ignored. 

One possible explanation here (and again in the instances that follow) is that since P20/I/6-
Sk1 had no clear burial pit, the M73a material was not collected as part of this burial and was 
subsequently recognised as human bone in the laboratory while sorting the wider faunal 
material.  This problem occurred most frequently with the highly disturbed K squares.  In 
each case the human bone items were re-bagged and labelled with the square and spit in 
which they were found.  These bags were then passed to Alan Thorne for incorporation into 
his skeletal collection. 

This same explanation probably accounts for the remainder of the material identified by 
Stannard but not by Brown.  It is telling that this is all from square K20/IV.  The items are 
M46b labelled K20/IV/4 (see below); M57a, labelled K20/IV/2, 3, 3A, 3B, 4 and 6; and 
M58a, labelled K20/IV/3A, 3B.  These are all spit labels that are separate from numbered 
skeletons in Table 15.1. 

While some of this material may reflect individuals not represented in Table 15.1, there is no 
way (at present) of knowing whether some or all of these miscellaneous elements might 
belong to already listed individuals.   
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K20/III/3-Sk2 

While this designation occurs in the field notes and drawings it has been deleted from Table 
15.1 because the elements are articulated leg bones, found subsequently to belong to 
K20/IV/3-Sk3. 

SL-M46a, SL-M46b, SL-M46c 

While not occurring in Stannard (2008: Appendix 3), SL-M46a is listed in the SL as the ribs 
and right radius of an adolescent labelled J17/III/4-Sk2.  The same field designation, 
J17/III/4-Sk2, is also applied to SL-M46c which comprises the ribs and left and right humeri 
of an infant (see comments above under heading ‘J21/III/5-Sk1 and J21/III/5-Sk2’).  Thus 
two individuals were identified in this grave.  It is unclear, therefore, why SL-M46b, a single 
mandible, labelled K20/IV/4, is in this set; nor is it clear whether this mandible might belong 
to any of the listed individuals in Table 15.1.  (Stannard notes: ‘M46b was attributed to 
K20/IV/4 as this was written on the bone.’)  This suggests it was mis-sorted into this group at 
some point.  Given the general confusion with skeletal elements from K20/IV, detailed 
above, it would be difficult to identify the origin of this mandible. 

Summary 
To summarise this section, Table 15.1 accounts for 51 graves identified in the field records of 
which at least three have evidence for more than one individual represented by the contents.  
Given the many uncertainties listed above, the Stannard estimate of 56 individuals is 
reasonable, but should remain an estimate only.  There are almost certainly more than 54 
individuals represented but it seems unlikely that the number would increase to 60 
individuals, or beyond.   

At the risk of introducing further errors, Table 15.1 lists the SL-M designations determined in 
this reconstruction but includes the original M designations in brackets if they differ from 
each other.  Where clear, Brown’s M designations have also been altered, but where 
uncertain they have been left unaltered. 

Overall the collection should be treated with caution if specific field locations are required. 

Cultural aspects of the Motupore burials 
The K series of burials 
As noted in the previous section the disturbance in the stratigraphic area of the K trench that 
contained the burials was extreme, and apart from K20/III/3-Sk3, the remaining 12 delineated 
graves in this area, all within five linear metres of each other, had suffered disturbance, most 
frequently by the cutting of later graves.  In addition, several burials suggested possible 
deliberate interference soon after interment.  Burial K20/IV/4-Sk1 (Figures 15.2, 15.3) 
provides a clear example, where, apart from a few cranial fragments the head is missing and 
the left humerus has been moved through 180o to lie alongside the position where the head 
should be.  While this humerus might have been broken by the disturbance visible above the 
left tibia, the grave must have been open for the humerus to have been moved to where it was 
found.  More telling, the missing mandible and maxilla were likely removed while tissue was 
still attached to the upper torso, since this part of the body – and particularly the clavicles – 
remained undisturbed (Figures 15.2, 15.3). 
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Figure 15.5.  Burials in the K squares.  1: K21/III/4-Sk2; 2: K21/III/4-Sk1; 3: K20/IVSB/4-Sk2; 4: 
K20/IV/4-Sk1; 5: K20/IVSB/4-Sk2; 6: K20/IV/4-Sk2; 7: K20/IV/3-Sk1; 8: K20/IV/3-Sk2; 9: K20/IV/3-Sk5; 
10: K20/IV/3-Sk3; 11: K20/IV/3-Sk4; 12: K20/III/3-Sk1; 13: K20/III/3-Sk3.  Note that K20/III/3-Sk2 was 
later re-labelled as 10: K20/IV/3-Sk3.      
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Figure 15.5 is an impressionistic drawing showing the graves uncovered in the K squares.  
The pattern of interment is consistent throughout and shows that this group, dating to 
between c. 500 BP and c. 600 BP, were normally interred fully extended, face up and 
oriented with the head pointing to the south-west.  Bodies here were buried individually, the 
only slightly ambiguous case being Sk1 and Sk2 in K20/IV/3, but even here the disturbance 
to Sk1 seems likely to have been the result of digging the grave of Sk2 at a later time.  Three 
post holes, suggesting that some sort of shelter was erected above the grave, occur in 
association with burial K20/III/3-Sk3 and another post hole at the foot of K20/IV/3-Sk2 may 
also reflect some grave architecture.  It is also possible that damage to earlier graves might 
have resulted from post holes associated with later graves, but the deposits are too disturbed 
to make this judgement with any certainty.  

The graves here and elsewhere were easy to distinguish because they were filled with shell 
grit from the beach (Figure 15.6) that stood out against the soil matrix.  Only one burial was 
slightly different in this respect: the grave of K20/IV/3-Sk3 had been filled with small smooth 
beach pebbles, the approximate size of marbles. 

Figure 15.6.  Unexcavated grave showing shell grit grave fill. 

Related to the burials in the K squares, we can note the articulated burial in M23/IV/14 in the 
same stratigraphic location, in the same burial position (extended on back), with the same 
orientation and the same shell grit grave fill; a post hole is adjacent to the burial.  The burial 
partially excavated by Pamela Swadling in N21/II/18 (see Chapter 12) came from the same 
stratigraphic location, with similar grave fill and associated post holes.  While the orientation 
is uncertain (I have no field notes for this excavation) it probably had the head towards the 
south-west.   

Further north and east, the complete burial excavated by Ambrose, P20/I/5-Sk1, is also fully 
extended, with post holes adjacent to the grave and the grave filled with shell grit.  However 
the orientation is exactly opposite to the K series burials, with the head to the north-east.  The 
second burial here, P20/I/6-Sk1, although only partially exposed, is similar in its laying-out, 
including orientation, to P20/I/5-Sk1.  While no clear stratigraphic association can be made 
between the K and P squares, it seems likely on the stratigraphic evidence reviewed in 
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Chapter 3 that the P20 burials are younger than those in the K squares.  This and the changed 
orientation move to separate these burials from the K series.  This notion of difference and 
especially grave orientation is returned to below. 

The G to J series of burials 
Beginning with the burials excavated by Bowdler in 1972 in G16/IV and G17/I and the 
intervening baulk, G16/II-IVSB (see Figure 3.5),  and continuing with the two burials in 
square H excavated by me in 1973 (H16/III - H16/IV/2-Sk1 and H16/II - H16/IV/2-Sk1), and 
then including the 17 burials excavated by Thorne in May 1975 and adding the additional 
burials excavated by Mountain later in 1975, these 27+ burials provide a generally 
contemporaneous population.  From the wallaby mandible matching evidence detailed in 
Chapter 14 it appears that this set of deceased people was interred quite late in the sequence, 
no earlier than the beginning of the 16th and possibly in the 17th century A.D. 

Although cultural similarities between the G-J series and the K series are mostly compelling 
and are addressed below, the most striking difference is the almost orderly way the G-J 
graves are laid out (Figure 3.14).  They do not cut through each other and form a general east-
west line between J17/I and G17/I, with additional graves to the north and south of this line in 
the vicinity of the I16 and I17 west baulks and the H16 and H17 squares.  This orderliness is 
in sharp contrast to the cutting through of earlier graves in the K series.  As a result of this 
this the skeletons in the G-J graves were more complete, although badly eroded by the natural 
chemistry of the soil, and wasp and other natural interference. 

The other immediate difference is in the orientation of these graves, which are dug generally 
north-west to south-east.  The bodies have been placed in these graves with the heads towards 
the north-west.  This contrasts with the K series where the graves were oriented north-east to 
south-west, with the head to the south-west.  It also contrasts with the P square burials which 
are oriented with the head towards the north-east.  Considering the excavation data outlined 
in Chapter 3 (see Figure 3.12) the G-J series graves were probably dug at approximate right-
angles to the beach with heads towards the beach. 

Beyond these differences and excluding the exceptions dealt with in the next section, 
deceased people were buried in single shallow graves, fully extended on the back, with the 
graves filled with beach shingle.  In these respects this series of burials shows cultural 
continuity with the earlier K series.  Other Motupore burials not included in the K and G-J 
series also share these characteristics. 

Exceptions to these patterns 

Two graves showed different patterns from these graves.  As described in Chapter 3, in 1975 
Thorne excavated the series of graves I had uncovered but not excavated in 1973 – the G-J 
series just discussed.  At the eastern edge of the large 1973 exposure the grave labelled 
I16/IISB-Sk1 disappeared into unexcavated ground to the east of this 9m by 9 m square.  
Since time was available it was decided to extend the excavation to the east to fully expose 
I16/IISB-Sk1 and to investigate another probable grave further to the south, recognised by a 
patch of shell grit also extending into unexcavated ground on the east (see Figure 3.14).  A 
3m by 3m square was cut in this area and referred to as J17/III, although it also encompasses 
part of J16/IVSB and J17/I (Figure 3.1). 
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J17/III-Sks 1-5 

A large patch of shell grit in this square produced the only clearly multiple burial to be 
excavated on Motupore.  Unfortunately, ground plans and drawings and detailed photographs 
have been lost, but a general photograph (Figure 15.7) exists.  According to my 
supplementary notes these skeletons were numbered 1 to 5 from the east.  Using this 
numbering as a guide, Table 15.2 shows the general identifications for this group.  Sk2 and 
Sk4 in particular conform to Figure 15.7, although Sk4 would seem on stature to be older 
than 4-6 years.  From this figure Sk1 would seem clearly to be an adult, mostly intact.  Brown 
(nd) noted that there were insufficient data to determine sex or stature for this individual, 
observing that there are no cranial remains and evidence of yaws in the right femur.  Stannard 
(SL-13a) identifies Sk1 as a child with maxilla and mandible present, but with no leg bones 
apart from a left femur.   

Figure 15.7.  Multiple burial J17/III/Sk-1-5.  Sk-1 is at the bottom of this picture.  See text for 
discussion.  The pit edge at the bottom of the photograph aligns N-S, with N to the right. 

Sk-1 Sk-2 Sk-3 Sk-4 Sk-5 

Brown ? Infant Adult male Juvenile Adult male 

Stannard Child 8-9 yr Infant c.2 yr Adult Child 4-6 yr Adult 

Table 15.2.  The brief descriptions of the five skeletons excavated from J17/III offered by Brown (nd) 
and Stannard (SL-13a – SL-17a). 
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Clearly there has been further confusion with labelling in this instance.  The two analysts 
appear to be describing different skeletons, neither of which totally conform to Figure 15.7. 

Various pieces of field evidence make it clear that these five individuals were buried at the 
same time.  Firstly, the odd-shaped grave suggests that it was originally excavated as a single 
grave; secondly, and more importantly, the relationship of each skeleton to its neighbours 
shows various points of stratigraphic overlap.  Sk5 and Sk4 were certainly buried together 
since the latter is cradled in the right arm of the former.  The placement of the infant Sk2 
between the lower leg bones of Sk1 and Sk3 without disturbing either of these latter burials’ 
lower limbs indicates that these interments were at least approximately contemporaneous.  
The left arm and hand of Sk3 are overlain by the right elbow of Sk5 and the ribs of Sk4 
respectively without disturbing the touching skeletal elements involved. 

This multiple grave was dug from the same surface as the single graves grouped in the G-J 
series and immediately adjacent to them; the three adults at least were fully extended on their 
backs.  The heads of Sk3 and Sk5 were missing, although cranial fragments suggest that this 
loss occurred after initial burial.  The whole grave was filled with shell grit. 

All these characteristics link these burials to the ‘normal’ burial mode seen elsewhere on 
Motupore.  It is thus surprising that all these individuals were aligned at exactly 180o opposite 
to the alignments of all the other G-J series burials, that is, with the five heads towards the 
south-east.  As discussed in Chapter 3 attempts were made with a grave further east to tell 
whether this reversal was continued in other graves to be found in that direction.  On the basis 
of the new data supplied by Mary-Jane Mountain in April 2016, it would appear that two 
burials further east revert to the pattern with the heads to the north-west.  As also noted, the 
skeletons in the P squares further to the south-east were oriented differently again, with the 
head to the north-east.  Body orientation might have more to do with site topography than 
cultural imperative. 

Various speculations can be made concerning what might have caused five simultaneous 
deaths and whether the alignment reversal and the mass burial has cultural significance, but 
none can be verified in either the archaeology or the ethnography.  Further hypothesis on the 
circumstances that led to this multiple burial has little purpose. 

I17/II/4-Sk1+Sk2 

In September 1973, after I had left Motupore, Mary-Jane Mountain continued with the 
excavation of square I17/II, in the extreme south-east corner of the 9 m by 9 m square, as a 
further student exercise.  Almost immediately she uncovered the burial labelled I17/II/4-Sk1 
+ Sk2 in Table 15.1.  This was the secondary burial with the dogs’ teeth necklace (see
Chapter 3, Figure 3.15).  The burial is further illustrated in Figures 15.8 and 15.9, where it
can be seen to comprise two separate bundles of bones deposited in apparently shallow pits c.
200 mm apart.  While it is possible that these pits might were initiated from higher in the
section, this seems unlikely as the careful brushing of the surface of the 9 m by 9 m square in
H16, H17, I16 and I17 to expose graves and post holes (see Figure 3.13 and associated text)
revealed no disturbance at this location.

In the field Mountain recorded the pits as separate burials, hence the designation I17/II/4-Sk1 
+ Sk2, however Georgia Stannard determined that the two sets of bones belonged to a single
individual (her SL-M47a).  Although gender was not defined, this adult was almost skeletally
complete and in good condition.  However no traces of the cranium, maxilla or mandible
were present, suggesting that these bones were not interred with the remainder of the
skeleton.
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Figure 15.8.  Secondary burial I17/II/4-Sk1.  The bones were buried in two separate pits. 
The dogs’ teeth necklace can be seen in the top right hand corner.  See also Figures 3.15 and 
15.9.  Photograph: Mary-Jane Mountain.

Figure 15.9   Ground plan of Burial I17/II/4-Sk1. See text.  Drawn by Mary-Jane Mountain. 

587



The secondary interment of this individual differentiates it from all other Motupore burials.   
The absence of the skull and mandible and the presence of the dogs’ teeth necklace indicate 
similarities with the ethnographic descriptions of the disposal of the dead by the inland Koita.  
As noted earlier in this chapter Stone (1876) described the process of initial exposure, the 
attachment of the skull to the timbers of the family house, and the disposal of the remaining 
skeleton in a pit under the house.  In particular, the manner in which the dogs’ teeth necklace 
lies across the burial pit is reminiscent of the description of a tepee-like framework of sticks 
erected above the burial, on which were hung the deceased’s possessions, subsequently 
collapsed. 

At the time of European arrival there were both Koita villages on the coast and Koita sections 
in most Western Motu villages and this arrangement was widely noted (e.g. Seligman 
1910:44-45).  Oram (1977:80) suggested on the basis of oral history that the Koita had begun 
to join the Motu on the coast ‘from about seven generations ago’, a general chronology not 
too far short of the terminal occupation of Motupore.  On the available evidence it is 
reasonable to suppose that a Koita visitor dying on Motupore would be taken back to his 
village for burial, or if buried on the island by the inhabitants that the burial would follow 
local practices.  That Koita cultural traditions appear to have been followed in this case make 
it a reasonable supposition that by the terminal period of occupation at least, cultural fusion 
was occurring, and that some Koita were living on Motupore. 

Figure 15.10.  Burial I16/IISB-Sk2.  Child with two conus armshells. 
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Grave goods 
The large majority of burials suggest that people were mostly interred without personal 
adornment or grave goods.  One immediate exception is the secondary burial just described, 
where the grave was adorned with a dogs’ teeth necklace.  Beyond this only two bodies were 
decorated with personal adornment, while an axe blade was found in a third grave. 

I16/IISB-Sk2.   This is the burial of a child, between five and nine years old, probably female 
(Brown nd), buried in the normal position, extended on back, with the grave filled with sand 
and shell grit.  A conus arm shell was on each upper arm (Figure 15.10, see also Figure 
13.20).  A complete small Haliotis (possibly) ovina shell was lying on the base of the grave 
together with an unidentified pearly shell with the outer surface ground.  Both seem to be 
possible grave decorations.  While small numbers of aliotis shells were identified on
Motupore, they occurred rarely (see Chapter 12). 

K20/IV/4-Sk2.  This is the burial of a sub-adult female, approximately 18-20 years old, again 
buried in the normal position, extended on back, with the grave filled with sand and shell grit.  
Two clusters of small shell beads were recovered on either side of the skull.  The locations of 
these clusters suggest that these beads are not the remains of a necklace, but some sort of 
decorated head covering. 

K20/IV/3-Sk3.  This is the burial of an adult male 30 to 39 years old.  Again, this person was 
buried in the normal position, extended on back, with the grave filled with beach pebbles 
rather than shell grit.  Beside the right arm a battered stone axe blade appears to have been 
deliberately placed in the grave. 

The health of the Motupore people 
Assessing the health of the Motupore people has been the specific objective of the skeletal 
analyses of Webb (1995) and Stannard (2008), with additional dental assessment by Brown 
(1978).  Therefore this section merely offers a summary of these analysts’ observations.  
While these assessments are restricted to those diseases observable on the skeletal remains, 
and thus present an incomplete health record, they offer some indirect insights into social 
behaviour and diet that supplement the material cultural remains that have survived in the 
archaeological record. 

Stannard (2008:53) noted that the Motupore skeletal sample is a representative one, having 
the expected age categories – infant, child, sub-adult and adult – in approximately expected 
proportions.  Where gender could be determined, males and females were approximately 
equal in number.  Culturally, these data suggest that deceased men, women and children were 
treated similarly in the ways they were buried and that grave locations were determined on a 
familial basis.  Life expectancy was short; in Stannard’s (2008:33) sample 14 (24.9%) 
children died before 19 years, 12 (21.4%) between 19 and 31 years, 17 (30.4%) between 31 
and 43 years and 5 (8.9%) between 43 and 54 years. (Age-at-death could not be determined 
for 8 individuals (14.3%).) 

Physical stress during life is reflected in both males and females who commonly suffered 
osteoarthritis, mostly of the vertebrae and the major joints, frequently the elbow.  Musculo-
skeletal markers especially indicate the stresses on knees caused by squatting.  Stannard 
(2008:38) recorded only two instances of healed trauma, one on a head, the other on a 
forearm, while Webb (1995:258) noted a further rib fracture on K20/IV/3-Sk2, with these 
few cases suggesting a low incidence of inter-personal violence.   

Osteomyelitis, periostitis and gummatous lesions were identified, the most likely cause of all 
three being treponemal infection, the transfer of bacteria by contact between humans.  
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Osteomyelitis affects bones as a secondary condition developing from wounds, fractures or 
soft tissue infections.  This condition appears systemic in the Motupore population; most 
individuals with this condition have it present in more than one skeletal element.  Periostosis, 
characterised by significant osteological change in new bone growth, appears, like 
osteomyelitis, to be chronic in this population.  It probably reflects chronic skin ulcers as one 
of the causes. 

Treponemal infection in this population is likely to be a product of yaws, a tropical infection 
of the skin, bones and joints, but also possibly syphilis.  Three adults displayed cranial lesions 
consistent with tertiary stage treponemal infections while 29 post-cranial bones from 13 
individuals showed indications of osteomyelitis and/or periostitis.  One individual displayed 
dactylitis of two left-hand phalanges, again probably attributed to advanced yaws, as is the 
bowing of the tibia (boomerang leg) which occurred on 7 of 33 individuals (Stannard 
2008:58, Table 4.26; cf. Webb 1995:261). 

Indicators of non-specific stress such as linear enamel hypoplasia and cribra orbitalia were 
also identified and are linked to a variety of causes such as malnutrition in mother or child, 
low birth weight, rickets, zinc deficiency and so on.  Cribra orbitalia has been linked to iron-
deficiency anaemia, but has also been associated with other causes such as parasitical 
infestations like hookworm.  Lesions on the cranium known as porotic hyperostoses were 
also thought in the past to reflect iron-deficiency anaemia (Walker et al. 2009) but may 
reflect congenital forms of anaemia such as thalassaemia and sickle-cell anaemia as well as 
scurvy or rickets. 

Motupore residents had a high incidence of dental caries, pre-mortem tooth-loss, dental 
abscesses and calculus, as well as some betel staining on the teeth.  Tooth wear patterns 
reflect the role of shellfish in the diet, comparable to other coastal hunter-gatherer groups 
such as Australian Aborigines and North American populations (Brown 1978).  Analysts (e.g. 
Stannard 2008:72; Webb 1995:270) have emphasised the poor dental health of the Motupore 
population compared to the nearby inland and contemporaneous Nebira 2 population.  A 
scanning electron microscopic study of calculus samples from the Motupore population 
revealed large calcified bacterial populations, with the morphology of the most common 
types consistent with the species Streptococcus mitis and Streptococcus sanguinis (previously 
sanguis).  These were the most common species recorded in a study of the etiology of dental 
caries in a study of sago eating populations from the Sepik River area of north coast Papua 
New Guinea (Schamschula et al. 1978).  The association is not clear-cut.  Starch is generally 
not considered to be cariogenic, but in some instances where sugar is included with starch it 
is more cariogenic than sugar alone (Hillson 2008:116).  Since sago effectively contains no 
sugar, the varied rates of caries noted by Schamschula and colleagues, high in some villages 
and low in others, might reflect different preparation processes for sago or the presence of 
other dietary components such as sugar cane. 

Whatever the case, it is tempting to attribute the differences in dental and periodontal health 
between Motupore and Nebira to the presence of sago on Motupore and its absence at Nebira.  
If this were to be independently substantiated, the presence of sago on Motupore could not be 
attributed to local production, for it is rare in the Port Moresby area.  Instead it would 
complement other evidence presented in earlier chapters indicating that pots made on 
Motupore were reaching the Papuan Gulf and were likely being traded against sago (among 
other things) as described in ethnographic times for the hiri. 
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Summary 
The indications concerning population health on Motupore suggest a less than perfect diet.  It 
implies that people suffered chronically between malnutrition and general dietary 
deficiencies.  In addition there is a lot of evidence for systemic parasitic and treponemal 
infections that reflect both poor hygiene and the proximity of people to each other.  In this 
regard Webb (1995:268) observed that comparing the earlier K series of burials with the later 
G to J series shows a difference in treponemal infection from 11.8% in the earlier group to 
36% in the latter group.  Webb attributed this to changes in the demographic structure – an 
increase in the island’s population size over time that brought more people into closer 
contact.  Again this fits with the archaeological evidence presented in earlier chapters. 

Post holes 
Hundreds of post holes were uncovered and recorded during the Motupore excavations, as 
outlined in Chapters 3 and 4.  Many of these could not be interpreted further, and even with 
the three sets further discussed here, the interpretations I offer are not unassailable. 

P20/I and P20/III 
The excavations of these squares by Wal Ambrose in 1970 have been reviewed in Chapter 3.  
The upper layers comprised structural elements – burials and post holes - as well as 
artefactual discard similar to other sand spit squares.  However at the base of these layers, 
Ambrose encountered what was otherwise a sterile sand basement overlying limestone reef 
deposits.  On the surface of this sterile sand were indications of discrete disturbances ranging 
from 250 mm up to c. 1000 mm across.  On the northern, shallow side of these squares, 
sterile sand was encountered at 750 mm below surface and the reef at c. 1100 mm.  Figure 
15.11 reproduces Ambrose’s field plan and the notations he used.  Some he saw as post holes, 
but others on size and shape he labelled pits.  It was unclear in most instances from what 
levels these features had been initiated, but with the exception of Pit A, which appeared to be 
stratigraphically younger, the remainder seemed most likely to relate to the earliest phase of 
human occupation in this area.  Ambrose pondered the meaning of these features; raised on 
New Zealand archaeology he thought that the pits might be storage pits, but they carried no 
indication of ever having contained anything.  Equally, the notion that they might be graves 
foundered on the absence of bodies. 

As discussed in Chapters 3 and 4, the years of excavation subsequent to Ambrose’s 1970 
excavation continued to accumulate data to support the notion of houses built in the shallow 
water around Motupore.  In hindsight, the pits and post holes from the base of this square are 
consistent with the removal or possibly the decay of house posts in a shallow water or tidal 
environment where water action collapsed the sides of the holes before subsequently filling 
the depressions with sand (Figure 15.12).  I return to this general argument in the discussion. 

H16, H17, I16 and I17 
I described in Chapter 3 how the identification of a recent ‘living surface’ in H16/III led to 
the clearing of a 9 m by 9 m area encompassing squares H16, H17, I16 and I17 down to this 
level (Figure 15.13, see also Figures 3.10 and 3.13).  As well as exposing an additional 12 or 
13 graves to the two already excavated in the H16 square (H16/III - H16/IV/2-Sk1 and 
H16/II - H16/IV/2-Sk1) this exercise uncovered hundreds of major and minor surface 
disturbances.   
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Figure 15.11.  Reproduction of field drawing of post holes in sterile sand in Squares P20/I and P20/III.  
See text for details.  Originally drawn in pencil by Wallace Ambrose. 

Figure 15.12.  Tupesereia in the nineteenth century.  Note old house posts in water on left.  
Unidentified photograph, British Museum. Oc. B27.14. 
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All were recorded and sorted into four categories 1) those that were non-human, such as crab 
and insect burrows, including three thought likely to be old turtle egg-laying pits, together 
with other small, amorphous surface disturbances; 2) a range of small surface disturbances 
that may have been humanly created but could not be considered post holes; 3) possible post 
holes; and 4) clear and obvious post holes.  As elsewhere, the criteria for defining post holes 
in this area were their generally circular shape, their approximately vertical sides, their 
diameters and their depths. 

Figure 15.13. Squares H16/1, H17/I, I16/I and I17/I, showing graves and post holes on what was 
taken to be a living surface.  Infilled post holes are considered clearly to be post holes, while open 
circles represent possible post holes.  Less certain disturbances have been omitted.  See text for 
details. 

Figure 15.13 shows the locations of category 3 and category 4 post holes, there being 68 of 
the former and 35 of the latter.  These post holes are of variable diameters, most ranging 
between 10 cm and 25 cm.  Posts of this size might appear too insubstantial for house 
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structures, although the region and especially the island lacked the larger forest species and 
ethnographically coastal people seem to have made do with whatever they could procure (e.g. 
see Figures 2.10 and 5.7). 

It is hard to make a lot of structural sense out of the post holes shown in Figure 15.13 but 
several points are worth making.  With the exception of one possible post hole in the grave of 
I16/IISB-Sk2, no post hole penetrates a grave, although a number of them occur along the 
edges of graves. (Also, it is possible that this one exception may have originated from higher 
in the deposit.)  Given the evidence reviewed earlier in this chapter for post holes associated 
with the K20/III/3-Sk3 and K20/IV/3-Sk2 graves, and possibly others, it is reasonable to read 
at least some of these post holes as reflecting temporary shelters over graves, as described 
ethnographically and illustrated in Figure 3.8. 

Adding post holes from category 2 or subtracting some of them from categories 3 and 4, do 
not create obvious house plans, even allowing for the ad hoc building strategies illustrated in 
Figures 2.10 and 5.7.  One possible exception is a series of post holes straddling I17/II and 
I17/IV.  Although I have dotted lines between them on Figure 15.13, the evidence that they 
represent an identifiable structure remains ambiguous.  They do occur in an area where 
graves are absent, but post holes in square I16, where graves are also absent, form no 
coherent house pattern.  Without intending to add further speculation, I also note that this 
possible I17/II - I17/IV structure is located above the point where the secondary burial 
described earlier occurred, several centimetres below this surface in I17/II.  If this interment 
occurred beneath this possible structure, it accords with Stone’s (1876) description, outlined 
earlier in this chapter. 

Red grit A in the J and K squares 
The derivation and nature of the red grit A deposit was discussed in Chapter 4 (see also 
Figure 4.8).  This was the last and, at least in this area of the site, the most extensive 
avalanche of hillside debris in the general stratigraphic sequence.  Its distribution appears 
artificial; even though it slopes gently from south to north (from the hillslope out), and also 
from west to east, in natural circumstances it might be expected to be thickest against the hill 
and more steeply angled out from it.  Instead in its most southerly exposure in M23/IV/17, it 
is relatively thin and relatively level.  While this might also be explained by this location 
being east of the main avalanche site, the wider red grit A distribution suggests that this 
material was humanly spread to form a more useful living surface. 

While the same might be true for the earlier red grit levels (especially B), the red grit A 
surface is clearly differentiated from earlier red grit deposits by the intensity of human use 
that it sustained.  While incidental post holes were encountered in earlier levels in this area, 
there are c. 250 post holes dug from the red grit A surface or the sandy midden layer that 
immediately overlies it. 

As previously seen (Figures 3.11 and 4.8) these post holes dominate this stratigraphic layer.  
Figures 15.14 and 15.15 provide a more detailed map and a further view of these features.  
Apart from totally dominating this land surface, the following aspects of these features can be 
noted: 

x Post holes in this set are significantly larger than those in the H and I squares just
reviewed.  Many have diameters between 40 cm and 50 cm and few have diameters
less than 20 cm compared to diameters of 10 cm to 25 cm in the H and I squares.
They are also deeper.  Of 15 post holes in K21/III/4, for example, 9 exceeded 50 cm
in depth while only 4 were less than 30 cm.  Given the uncertainty of the level from
which many holes were initiated and the fact that post holes might be buried to
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different levels to support a horizontal floor (see below), post hole depth was an 
uncertain measurement and only collected for a few squares. 

Figure 15.14.  Plan of c.250 post holes dug into the red grit A surface in the J and K squares. 

Figure 15.15.  Red grit A post holes, Squares K21/IVWB (nearest camera), J21/II and J21/IV. 
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x The general contemporaneity of these post holes was not only demonstrated by the
stratigraphic data, but also by the radiocarbon data.  Three dates came from charcoal
contained in the fill of three post holes.  A fourth date came from the overlying sand
deposit while a fifth date came from square OO8/IV T/4.  While this last square is c.
130 m west of the J and K squares, the date there derived from sandy deposits
immediately above a red grit layer.  As can be seen in Table 15.3, four of the five
dates are virtually identical; the fifth, ANU-1512 just fails to overlap with any of the
other four at two standard deviations.  On the evidence, I would discard this date as
too young, and accept that the post hole activity represented here was closely related
in time, at around 550-600 BP.

x Contemporaneity is further demonstrated by the fact that relatively few post holes cut
through each other.

x No post holes contain the burnt remains of posts.  A few contain rocks, thought to
represent wedges used to minimise movement of the posts to increase stability.

x These post holes appear to be largely co-terminus with the red grit deposit.  Few post
holes exist north of the red grit boundary in K20/IVSB.  Instead they intersect with
the profusion of K series graves described earlier in this chapter, with which they are
approximately contemporary or slightly earlier.  Equally, as Figure 15.14 indicates,
post holes become noticeably fewer in the south and south-west or the excavated area.

Sample number Location Post hole 
Number 

Age cal BP 

ANU-1511 J21/IVSB/3 39 582±51 

ANU-1512 J21/II/3 8 366±59 

ANU-1178 K21/IV/4 6 594±43 

ANU -1210 K22/I/6 na 597±47 

ANU-1179 OO8/IV T/4 na 583±46 

Table 15.3.  Radiocarbon dates for post holes dug into red grit A deposits.  See text for details. 

What do these post holes represent? 

It is evident from their number and proximity that these post holes cannot represent a single 
building, or even multiple adjacent buildings, despite their stratigraphic contemporaneity.  
Indeed given this contemporaneity there seems to be no alternative to interpreting that these 
posts as belonging to temporary structures and reflecting frequent erection and demolition or 
dismantling. 

Turning again to the ethnography, Seligman (1910, 1927) wrote extensively on the dubu, an 
open ceremonial platform found along the central Papuan coast.  Seligman (1910:18) was 
uncertain about the importance of the dubu to the Motu because he considered that it was 
‘obsolescent’ among them before the arrival of the Europeans.  This was certainly true.  
Belshaw (1957:15-16) described the dubu and discussed the erection of one in Poreporena 
(Hanuabada), but noted that the last dubu posts disappeared from this village during the 
Second World War.   
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Figure 15.16.  Dubu in Poreporena.  Photograph: Frank Hurley 1921.  National Library of Australia  
nla.obj-149376761.

Figure 15.17.  Dubu at Tupesereia.  Source of photograph unknown, but possibly by Lindt or Lawes 
who both took photographs at and around this village in the 1880s (see British Museum Oc. B24.17, 
another dubu at Tupesereia, photographed by Lawes). 
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The Poreporena dubu is likely the one earlier described and illustrated by Seligman 
(1927:186, Plate 71, figure 5, 1910:61) as being built in Hohodai (a Koita section of 
Poreporena) in 1905-6.  Figure 15.16 shows this dubu photographed in 1921 by Frank 
Hurley; a comparison of the Seligman and Hurley photographs shows it is the same structure.  
Seligman (1910, 1927) also discussed and illustrated a dubu in Tupusereia in Bootless Bay 
and another built in 1904 in Pari, immediately west of Taurama.  Figure 15.17 shows a 
further dubu in Tupesereia, different to the one illustrated by Seligman. 
Belshaw described the dubu as mostly a Koita custom, while Seligman thought it was mostly 
used in ‘the hill zone behind the coast.’  Writing at about the same time as Belshaw, Groves 
(1954, 1963) made no mention of the dubu among the Western Motu, ascribing its functions 
(see below) to the dehe, the ceremonial verandah of the leader of each iduhu (approximately a 
lineage) in a Western Motu village.   

Seligman (1910:58ff.) described the dubu as the structure at the centre of the ceremonial life 
of the village, in some senses sacred and a place at which the spirits of the dead resided at 
certain times, but equally a meeting place to discuss important matters.  In times of ceremony 
it was the focus of food offerings, frequently as part of ancestor worship.  The subsequent 
dehe was of central importance during the major feast-and-dance cycles known as gaba or 
hekara, where status was sought and gained by quarrels resolved by forcing one’s adversary 
into bankruptcy by having no more food to distribute, and turia, held to honour deceased 
kinsmen at the final conclusion of funeral ceremonies (Groves 1954).  Similar functions can 
be inferred for the dubu. 

The dubu was constructed as a rectangular platform comprising four massive, highly 
decorated corner posts.  Two horizontals, also decorated, passed through holes in the corner 
posts, projecting out to the front of the dubu.  These supported the floor of the platform 
within the area of the corner posts.  Seligman (1927:177) suggested that the height of the 
platform might vary between 3 feet (c. 0.91 m) a d 10 feet (c. 3.05 m).  Despite this range,
single platform dubu seem to have been frequently above head height, requiring a ladder.  
Some dubu were ‘two-storeyed’ having an upper and lower platform.  The largest uprights 
were might be over 30 feet (c.9.15 m) but Seligman (1927:181) was of the view that coastal 
dubu were smaller.   

The implication of the Motupore post hole data is that, if they reflect dubu construction, these 
ceremonial platforms were of temporary and frequently dismantled and re-assembled.  
Seligman is at best equivocal on this: 

Most dubu—I believe I am justified in saying all dubu— are built in preparation for a 
tabu feast, and each is built in that part of the village in which the houses of the iduhu 
to which it belongs are situated and often on the site of a previous dubu (1910:63). 

This might be read to suggest that dubu were rebuilt to locate them near the appropriate 
iduhu.  But 

If the clan which is about to hold the tabu possesses a dubu in a good state of repair, the 
boards forming its platform are examined and perhaps renewed, so that it may stand 
unlimited stamping and dancing. If the dubu be considered old or unsuitable, a fresh 
one is built (1910:141).   

While this suggests that dubu were not closely maintained, the ethnographic accounts do not 
indicate that dubu were dismantled soon after use, as the archaeological data from Motupore 
imply.  On the other hand, all parts of the dubu were owned: 
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The whole of a dubu is portioned out among the men who built it… .  When they die 
their share falls to their male descendants, so that four or five men may be the owners 
of a particular floor board (Seligman 1927:180). 

The carved corner posts were most significant, socially and ceremonially: 

In each clan the two men who are the hereditary owners of the two front corner posts of 
a dubu are in the ordinary way the headmen of the clan, the owner of the right front 
post being the more important, and generally this man is the chief of the clan (Seligman 
1927:180). 

And as Belshaw (1957:15) also notes 

…normally only the senior member (iduhu lohia) would have the temerity to [take the 
initiative in dubu erection]. …   [He] has the task of erecting the front right-hand post 
… and his supporter the front left-hand post. 

Belshaw goes on to describe how each man would then nominate two further men, the man 
responsible for the front right post nominating a man to erect the rear left-hand post and the 
left horizontal and the man responsible for the front left post nominating a man to erect the 
rear right-hand post and the right horizontal. 

The decorations on these posts were elaborate, ceremonial and probably belonged to 
particular iduhu, with Seligman (1910:64) describing them as clan badges. 

There is an apparent disjunction in the ethnographic data between hereditary ownership of 
individual dubu components at the iduhu and/or individual level and the selection of 
particular people to erect various corner posts, unless they were also the ‘proprietors’ of these 
posts.  Despite uncertainties like this, the notion of actually ‘erecting’ these posts as a 
ceremonial prelude to a further ceremonial event allows for the possibility that these posts 
were subsequently dismantled, curated and recycled as an alternative to being newly 
manufactured each time a dubu was built.  This would make sense in an environment like 
Motupore’s, for at least two good reasons - the general absence of locally available timbers of 
sufficient size to manufacture dubu posts, and the lack of dry land living space.  On the 
former, Seligman’s (1927:182) discussion on the use of ‘large lateral buttresses’ to 
manufacture the horizontals certainly implies a rainforest source.  Large carved corner posts 
ould have been valuable iduhu possessions, carefully curated.

One final piece of ethnographic data is relevant.  Seligman (1927:184) described the 
construction of a dubu in Gomori village, near Kapakapa, in 1898, where he noted that the 
post holes were dug two to three feet (c. 0.60 m to c. 0.90 m) deep and about two feet in 
diameter.  The depths of holes were varied to accommodate the differing post lengths, so that 
the holes for the horizontals were the same height above the ground.  The Motupore J to K 
series post holes are of approximately equivalent sizes. 

Summary 
Archaeologists are familiar with the descending levels of confidence associated with 
inferences made on archaeological evidence as they move from the certainties of technology 
to matters of economy and eventually into the realms of society and religion.  This chapter 
has brought me to this last endeavour. 

The informative nature of the evidence that diseases leave as marks on bones can leave us in 
little doubt that the occupants of Motupore suffered from a range of illnesses that resulted in 
short lifespans and chronic sickness that appears to have increased through time as the 
island’s population grew.  These were illnesses that are predicated on inadequate nutrition 
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and close physical contact with relatives and neighbours that too frequently ended with 
premature death. 

The burial practices were simple and straightforward, with people mostly buried in shallow 
graves filled with beach grit fill, possibly a visual grave marker that gradually disappeared 
through time.  The archaeological evidence suggests that graves remained open or were re-
opened soon after death and were probably protected by small temporary shelters.  There 
were few examples of people buried with personal adornment or other grave goods.  These 
were all aspects of burials with reflections in the ethnographic accounts of Western Motu 
burial in the nineteenth and early twentieth century - another identifying archaeological 
marker of Motupore as an ancestral Motu village.  But here the archaeology expanded the 
ethnography, rather than the reverse.  While temporally and spatially related burials followed 
the same patterns of alignment at different times and in different parts of the site, these 
alignments changed, with four variations (head variously to the north-east, north-west, south-
east and south-west) recorded.  This variation likely suggests a prosaic rather than spiritual 
basis for Motupore grave alignments, probably concerned with residential patterns in the 
village.   

The ethnographic Koita-Motu nexus I saw reflected on Motupore in a single Koita-like grave, 
in style so different from the Motu graves.  But my greatest inferential leap was to see 
ceremonial platforms in a confusion of large post holes.  The reader can remain persuaded or 
not. 

More interesting perhaps than the sociological overtones that emerge from these data, are the 
twin themes of population growth and overcrowding that link to the geomorphological 
history of the site.  While the J and K series of squares proved both difficult to excavate and 
to interpret, they opened up an area reflecting the earliest occupation of the island and its 
development in the first century or so of its occupation.  It is clear that dry land living space 
was limited and probably confined to a fairly narrow beach between the shallow waters above 
a coral reef platform and the base of the steep hillslope.  Avalanches of hill debris provided 
material used to form platforms of common space.  It is telling that while the post hole data 
reflects one aspect of probable ceremonial activity and the frequent use and re-use of this 
space for this purpose, the cultural debris that accumulated on the same surface at the same 
time yielded many stone drill points reflecting more prosaic industrial activity at the same 
location.  And literally at the edge of the red grit A platform, where it gave way to beach 
sand, burials were crammed together, frequently cutting through earlier graves. 

In contrast, the late living floor exposed in the G, H and I squares on the sand spit indicates 
that several hundred years later the configuration of the Motupore village had changed.  The 
sand spit had developed out over the reef, providing more dry land space.  While all the data 
from sherd counts to palaeohealth point to a significant increase in population by this time, 
indications of living patterns suggest more room.  Garbage was no longer dumped in or along 
the edge of the sea, but was discarded against the hill.  Graves no longer cut through each 
other, but were laid out in more orderly fashion.  Structures were erected around them, but 
not through them.  These post holes were smaller, suggesting domestic rather than ceremonial 
structures, but two remaining assumptions are that many houses were still built into the sea 
and that the ceremonies that required large posts and large post holes continued, although 
these remain to be found on the site. 
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CHAPTER 16    CONCLUSION: DESPERATE OR DELIBERATE? 
And where I did begin there shall I end (William Shakespeare, Julius Caesar 1599). 

Motupore excavations 
By coincidence I am writing these final words about Motupore on Motupore.  It is June 2016 
and Matthew Leavesley, the senior archaeologist at the University of Papua New Guinea, has 
revived the Motupore field school and asked my wife Jill and me to participate in this new 
Motupore excavation, as far as I know the first one this century.  I have given six illustrated 
talks, based closely on aspects of the 15 chapters that precede this one.  Both the talks and 
this reunion with the site have given me the opportunity to formulate a conclusion to this 
report, and inter alia, to delight in the double entendre offered by Cassius’ departing line.  
That Shakespeare wrote Julius Caesar in 1599, at the point in time when Motupore was in its 
heyday, adds further delight. 

The Motupore excavations began almost exactly 46 years ago with the simplest set of 
questions.  What did the site contain?  Could it provide a dated ceramic sequence that would 
link into the Nebira and/or Eriama sequences?  Might it help order the Port Moresby surface 
collections?  How else might it contribute to a Port Moresby prehistory?  As described in 
Chapter 3 these immediate culture-historical questions were by 1973 subsumed into questions 
of cultural ecology.  This new set of questions split into two groups, the first concerning the 
physical nature and development of the site – how people lived in and managed their island 
village over time – and the second concerning how they made a living – what were the 
socioeconomic parameters that sustained and directed these people? 

My lightbulb moment came when I asked myself whether the prevailing interpretation of 
Western Motu ethnographic society and the role of the annual hiri trading expedition within it 
– that seasonal food shortages forced the Western Motu villages to trade with Papuan Gulf
villages for food – should be turned on its head   From the opposite perspective, if specialised
subsistence trading was a deliberate rather than a desperate economic strategy, if the Western
Motu chose to trade for food, then many traditional aspects of Western Motu life made sense
from a structuralist perspective.  Being newly arrived in New Guinea and in an anthropology
department, I was reading the descriptive local ethnographies of Groves, Belshaw, Haddon,
Seligman and Chalmers.  But I was also reading Mauss, Levi-Strauss, Edmund Leach, and a
little closer to home, Marshall Sahlins.  At this distance I wonder how much I understood of
any of this second set, but I know that I cherry-picked ideas that took me back to Murray
Groves’ small but select set of papers and especially Dancing in Poreporena (1954).  Among
many passages there that took my eye, two in particular resonated.

 Strategically [the Port Moresby villages] were splendidly sited, with a view towards 
the harbour entrance where coastal trading canoes could be readily seen as they 
passed by inside the barrier reef.  By sea, no one could pass Port Moresby or approach 
it unobserved (Groves 1954:78). 

And: 

Those men of Poreporena who sought ascendency and renown might use various 
means to their end; trading expeditions, offensive raids on other villages, attacks on 
canoes at sea, gardening, marriage and sorcery all provided opportunities for 
enlarging a man’s standing in the community.  There was only one way, however, that 
a man could visibly display and commemorate his ascendency over others: namely, by 
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sponsoring a dance.  The people of Poreporena say, even today, that only a strong 
man can hold a dance. 

(These particular dances were used to bankrupt opponents by the competitive distribution of 
food.)  

… Success thus depended on the wealth, talent, range of acquaintance, ancestral 
power, and magical resources (or luck) of the sponsor and his iduhu.  Like the 
Kwakiutl potlatch, the Motu dance was a device for adjusting personal standing; it 
was part of a battle that never ended (Groves 1954:81-2). 

The first quote reinforced for me the maritime imperative of the Motu - that their primary 
business was with the sea and not the land.  When Nigel Oram (1977:94-5) subsequently 
observed that by moving from Bootless Bay to Fairfax Harbour the Western Motu moved 
into a poorer environment, it was only poorer if the primary concern was rainfall, soil fertility 
and crops.  Instead, for the Motu, primary concerns were a deep water harbour, a sailing 
corridor protected by a barrier reef, good fishing grounds and a central location that could be 
used to control and facilitate coastwise movements of goods in both directions, as well as 
inland. 

From the second quote I pondered the conundrum that in Western Motu society to be a big 
man one had to sponsor a dance, but to sponsor a dance one had to be a big man.  From this 
quote and the wider ethnography it was apparent that there were only limited opportunities 
for a man to break into the circle of gaining prestige.  Among these, participating in the hiri 
was an important entrée: ‘the hiri was one of the two major enterprises… in which Motu 
entrepreneurs at all social levels publicly displayed the cards they held in the power game’ 
(Groves 1972:527). 

The story of Edai Siabo, whether he ever existed or not (Oram 1991; Goddard 2001), 
emphasises two important themes of the hiri, firstly the spiritual and ritualistic framework 
fundamental to undertaking a hiri expedition (e.g. Chalmers 1887a; Barton 1910; Gwilliam 
1982) and secondly the centrality of the lagatoi, the trading canoe, both in the hiri and in 
Motu life.  When the spirit (dirava) instructed Edai Siabo on how to conduct a hiri he also 
taught him how to make a lagatoi.   
Gwilliam (1982) reported verbatim two interviews he conducted in the 1970s with two 
elderly Western Motu men, Seri Bodebo from Porebada and Siaka Heni from Hanuabada, 
both of whom had participated in traditional hiri expeditions in their youth.  As Skelly 
(2014:20) noted, in recounting their experiences with lagatoi, both men emphasised the 
spiritual and ritual elements of hiri voyages.  Seri Bodebo referred to the hiri as ‘part of our 
life’ and the lagatoi ‘the important thing in life’: ‘The school of life for men was the lagatoi’ 
(Gwilliam 1982:51).  Seri’s hiri voyages were recorded in his wife’s tattoos (Gwilliam 
1982:42).   

These and similar accounts emphasise the structural embeddedness of the hiri in Motu life.  
When I first recognised this centrality while reading the early Motu ethnographers, it seemed 
improbable to me that the hiri could be merely a desperate response to local famine.  When 
Oram (1982:5) argued at least several centuries for the hiri’s antiquity, this seemed even 
more improbable.  If people were captive to the whims of a poor environment, why had they 
not simply moved elsewhere?  There was always somewhere else to move, whether as 
individual component iduhu realigning with related iduhu in other villages, or as hamlets or 
incipient new villages.  Oram’s (1981) oral history of the Motu and the Koita is a continuous 
narrative of such movements.  One random example will suffice; this is an account of the 
founding of Vabukori village: 
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Vagi and Lohia who were sons of Kure Vara, lived at Darahasi Kila Kila on the hill 
above Kila R.P.C. and Tabama respectively. As a result of a quarrel about Vagi's 
wife, Lohia Kure left to found Gunina Laurina iduhu at Poreporena. Vagi Kure rebuilt 
his village at Diharoha. It was a big village and at that time included the little island of 
Taunagena which was joined to the mainland. When Borei Vagi was head of the 
village, it was moved to its present site called Imanakone. …. At that time women had 
to draw water at Gimaune on the other side of the hill and a man called Sere Lohia 
found water at the new site. 

Darahasi Pore appears to be the senior iduhu and can be traced back nine generations 
ascending from a man aged fifty-three. One iduhu, Lagi, was founded by a man called 
Borei Borei from Abai iduhu, Tubusereia.  Gorobe iduhu is of Koita origin (Oram 
1981:213-5).  

Building on this intellectual background and considering the results of the 1970-72 
excavation seasons on Motupore, the long 1973 field season from April until September 
focussed directly on testing the proposition that the economic strategy of subsistence trading, 
practised by the Western Motu villages and described ethnographically, had a long 
developmental history that should be able to be seen archaeologically on Motupore, since 
there were numerous accounts in Motu oral history of Motupore being a recent ancestral 
village to the Motu villages in Port Moresby harbour. 

The field strategy to achieve this had multiple fronts, for example, 1) to engage many 
different comparisons between the archaeology and the extensive Western Motu 
ethnography, not merely to establish superficial similarities, but rather to advance the 
proposition that correlations existing in the material expressions of behaviour reflect 
equivalence in the behaviours that produced them.  Accepting this premise could contribute 
directly and indirectly to establishing evidence for trading. 2)  In the case of pottery, the 
object was to establish a typology that not only described the pottery assemblage in ways that 
would facilitate comparisons with external assemblages, but could also be used to test for 
increasing simplification and standardisation through time.  Here the assumptions were firstly 
that I could recognise and define trade pottery archaeologically, and secondly that trade 
pottery usually follows these simplification/standardisation trajectories and would in this 
case. 3) To develop and undertake a program of chemical sourcing of the pottery.  If this 
could be achieved it would provide a powerful tool for identifying pottery on external sites 
that had been made on Motupore. 4) To consider the dietary evidence from Motupore both to 
identify food that was imported, and to test whether there was evidence for the food sources 
used directly by people on Motupore being over-e ploited a d growi g s ar er.
The first of these, ethnographic comparisons, was considered the most problematic and drew 
criticism from some colleagues, but a simple example illustrates how the line of argument 
proceeded.  Isolated areas of decoration on the rims of globular pots on Motupore could be 
equated with similar marks on ethnographic globular pots, where they are identified as 
trademarks.  Ethnographically among the Western Motu, these marks were used to identify 
the pots of individual potters that were being traded away from the makers’ village by an 
agent (usually a male relative) who was responsible for the pots of two or more potters, for 
whom he had to keep records.  Proposing such an interpretation for the archaeological 
specimens without the structural support of the ethnographic evidence would be difficult to 
justify at best, but with this ethnographic connection this interpretation became hard to 
dispute.  As argued in Chapter 10, accepting that these are the individual identifying marks of 
Motupore potters left no other credible explanation than that they were being traded off the 
island by someone other than the potters themselves.   
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The crucial element of this argument and the one that provides its strength is the recognition 
that the potters of Motupore were directly ancestral to the Motu potters in the Port Moresby 
villages.  This transforms the value of the ethnographic evidence from being a simple 
material coincidence for speculation, to being strong inferential evidence for the continuit  of  
purposeful behaviour, with the same objectives and pro a l  similar outcomes.

Given this ancestral connection, at the primary level of comparison these isolated pottery 
marks were known ethnographically to be marks used to identify individual potters, so that it 
is highly likely that the use of similar marks by earlier generations had the same purpose.  At 
the next level the need for such identification tags is also explained ethnographically.  No 
better explanation presents itself for the archaeological examples.  Following this line of 
argument means that the implication that Motupore pots were being traded off the island by 
someone other than the potters becomes a reasonable interpretation.  Had the same 
conclusion been drawn only on the archaeological evidence it would have rested on a series 
of dubious assumptions, beginning with the proposition that isolated rim decorations are 
trademarks. It was this general sequence of reasoning that was applied to the ethnographic 
evidence throughout this study.  Note that being a ‘reasonable interpretation’ does not 
preclude it from being wrong, but when a number of disparate data sets provide similar 
reasonable interpretations when compared to Western Motu ethnography, then the overall
behavioural associations have powerful support. 

Finally, I noted above that in pursuing the notion of subsistence trading, my approach divided 
my questions and strategies into those concerned with the physical nature of the site and 
those directed to socioeconomic questions.  As it played out, the overarching objective of 
considering the degree to which the parameters of Western Motu subsistence trading 
developed on Motupore and in Bootless Bay frequently united these two sets, often in 
surprising ways.  Many of these arguments have been discussed in detail as conclusions to 
various chapters and will not be reiterated here.  Instead I will now consider some of the 
important themes that emerged from this research. 

Origins of the Motupore people 
According to oral tradition the oldest known occupants of Motupore and Taurama are said to 
derive from the south-east direction further along the coast (Oram 1981).  Oram cites Lister-
Turner, a LMS missionary who was in Papua from the beginning of the twentieth century, 
who recorded that people from east of Round Head, itself east of Gabagaba, settled at 
Taurama, while others from Vailala settled on Motu Hanua (Motupore).  While this may well 
be historically accurate, it need not represent the initial settlement of these sites, as is 
sometimes wrongly assumed. 

My view is that the archaeology tells a different story.  I am persuaded by the pottery 
sourcing reported in Chapter 9 that demonstrates that much of the early painted pottery on 
Motupore was made with clays from the Boera area to the west; that pottery made with Boera 
clay continued to arrive on Motupore throughout its lifetime; and that pottery sourced to the 
Bootless Bay sources has been collected from surface sites in the Boera area.  It can be 
assumed that it was the food contents in these pots that was being exchanged rather than the 
pots themselves, since giving pots to other potters makes no real sense.  The special 
relationship that this implies between these villages continued throughout the lifetime of the 
Bootless Bay sites, reflecting close continuing ties.  More specifically, the dominant 
herringbone bowl decoration style that dominates the earliest Motupore levels also occurs at 
the top of Ava Garau, a coastal village site near Boera, and also at Urourina, a site on Yule 
Island occupied at about the same time as Motupore (Chapter 8).  It is not far-fetched to think 
that the links between Urourina, Motupore and Boera reflect a general re organisation of

604



settlement in Central Papua c. 1200 AD that might be directly tied to the development of the 
hiri, although this last supposition remains to be demonstrated.  I note that Swadling (1981) 
was also led to the conclusion that Motupore, Taurama and Urourina might have been settled 
from Boera, but without the evidence put forward in this report.  The notion that the Siabo 
story actually associates Boera with the start of the hiri adds a further nuance to this idea. 

Even if Motupore was settled from the Boera area, Motupore’s oral history links to the east 
could still easily have historical validity.  In Chapter 8, in my discussion on ellipsoid bowls, I 
noted that whether or not the numerous lug handles from Motupore pottery bowls came from 
ellipsoid forms, ellipsoid bowls with lug handles have been recovered from burial caves in 
the hinterland behind Hood Bay, further east beyond Round Head, bearing decoration styles 
similar to some odd Motupore-like decorations on sherds that do not reflect the high 
shell/sand content common in sherds from pots made on the island.  As I write, a new 
research project in the University of Otago is comparing the chemical signatures of these 
sherds to sherds from the burial caves.  Hopefully this project will extend to include pottery 
from open sites currently being excavated in the Hood Bay area by a team from Monash 
University. 

So while like Haddon in 1901 we may still not be in a position to say definitely where the Motu 
originally came from (Haddon 1901:250 – see Chapter 1), we can be satisfied that the ancestral 
Motu language separated from its Austronesian neighbours between c. 1500 and 2000 years ago in 
central Papua (Pawley 1975, 1976).  The oral history (Oram 1981) attests to a good deal of 
regional relocation through time, and the Motupore evidence identifies the Boera region 
archaeologically as its ancestral homeland. 

The physical development of the Motupore village 
I was fortunate that stratigraphic data from at least six or seven discrete, mainly sand spit localities 
allowed me to document the physical evolution of the site immediately before and during its 
human occupation.  In the 1970s I sometimes wondered why the name of this village changed from 
Motu Hanua (‘island village’) to Motupore (‘island sand spit’) but its changing morphology offers 
a self-evident explanation. 

Between 2000 BP and 3000 BP Motupore comprised an elongated hill, surrounded by a shallow 
coral platform.  Whether the sea was against the hillside as a result of a mid to late Holocene high 
sea stand is unclear, but somewhere after 2000 BP a sand beach began to form at the north-western 
end of the island on the landward side.  At the time of first settlement this beach is thought to have 
been c. 15-20 m wide and perhaps 150 m long.  At its south-eastern end the beach terminated 
about where the later large midden (containing M23/IV) presently juts out northwards onto the 
sand spit.  Beyond this the beach gave way to a coastal strand of mangroves on mud.  It is possible 
that the beach was wider where it met the mangroves and offered more dry land, since the earliest 
cultural materials appear to come from this end of the beach.  Although the sand spit moved a little 
further to the south-east over time as the seaward line of mangroves moved north, this area 
contains relatively little cultural material.  Thus some perceptual site boundary was established, 
and several hundred years later much of the midden dumping occurred here, intruding onto the 
sand spit at right-angles to the line of the hill, while further west midden dumping followed the 
line of intersection between the hill and the sand flat. 

Soon after settlement, small hillslope avalanches of gravel and small stones occurred that were 
probably the product of removing trees from the hill coupled with wet season rains.  In the area of 
my main excavations up to three avalanche events could be determined.  The second and third 
events, from their disposition and slope appear to have been deliberately spread out to make a 
relatively level dry land area.  Meanwhile early burials were interred immediately further north of 
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this material into the beach, with graves cutting through each other, resulting in very disturbed 
burials at this location. 

Added to this suggestion of limited flat dry land, is the evidence of water-rolled pottery and stone 
and the absence of organics in trenches where the bottom deposits are coarse beach sand and coral 
pieces over the coral platform.  This collective geomorphological evidence all points to the fact 
that from the beginning, the settlers of Motupore constructed at least so e houses out over water,
and one instance of sea-washed post holes was documented in Square P20.  Gradually as sand was 
trapped on the spit and the water’s edge moved further out from the hill, the pressure on limited 
dry land working areas eased.  Finally it was easier to dump rubbish inland against the hill than out 
into the sea. 

These data offer a dramatic picture of Motupore as a small waterless island with little dry land and 
no gardening land.  Why would people settle there?  The obvious answers are that it was a locality 
suited to people whose main subsistence base was the sea; that it had immediate access to the 
protected sailing corridor afforded by the offshore barrier reef that provided sea access to coastal 
neighbours east and west; and that it was a location that offered defensive advantages, particularly 
against any enemies living on the mainland.  In short these conditions suited maritime subsistence 
traders. 

Motupore, Taurama and population build-up in Bootless Bay 
The importance of Taurama village to Western Motu history can be judged by the frequent
references to it in Motu oral history (e.g. Oram 1981).  In particular, it is often referred to as the 
village to which the people from Motupore withdrew when driven from their island by the Eastern 
Motu (the Lakwaharu).  As assessed in Chapter 1, Bulmer’s original argument that Taurama was 
continuously occupied for about 2000 years cannot now be sustained, and evidence for the EPP 
occupation at the western end of Taurama beach should be separated from the second millennium 
AD deposits that occur both stratigraphically above those EPP deposits and 140 m further north at
location 101A.  The two radiocarbon dates from this latter area are inverted, but both show general 
agreement with the period of occupation on Motupore.  One of them, 738±69 cal BP (I-6887B) 
accords well with the proposed commencement date for Motupore of 1200 AD, although, as noted, 
there is a younger date stratigraphically below this date. 

Emerging from the Motupore analysis is the important new suggestion that Motupore and Taurama 
were separate but related expressions of the same colonising event, that the two sites might be best 
considered ‘sister’ villages comprising affinal populations that acted within a single socioeconomic 
framework.  Among many ceramic similarities between the two sites, examples of the earliest and 
latest styles of Motupore bowl decoration occur on Taurama.  These accord with the (regrettably 
poor) radiocarbon data just reviewed for the commencement of the two sites.  At the other end of 
the time frame, the oral history suggests little time gap between Motupore people retreating to 
Taurama, and people from Taurama and other hamlets facing Bootless Bay retreating to 
Badihagwa near Hanuabada in Port Moresby harbour, as a result of constant warfare with the 
Lakwaharu (Oram 1981).  Thus, the two villages were abandoned at about the same time.   

Also telling are the data from the ceramic sourcing studies reported in Chapter 9 (and currently 
being confirmed by the new sourcing studies being undertaken in the University of Otago), that 
one of the two Taurama clay sources, T2, was the most common clay used for pot-making on 
Motupore, despite there being equally suitable sources closer to the island at Guma’s garden.  
Unfortunately, the Taurama excavation tested only a small amount of the second millennium 
settlement there and beyond the pottery assemblage, archaeological comparisons are difficult to 
make.  Apart from one square of the EPP site investigated by Otago graduate student Nick Sutton 
(2013) the stone is yet to be described in any detail, while very few faunal remains were preserved 
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there.  My ‘sister villages’ interpretation would be easy to test by further excavation at Taurama, 
provided the encroaching suburbs of Port Moresby have not obliterated the site. 

Figure 16.1.  Upper two frames show known village sites in the time periods specified.  The bottom frame 
shows the two existing villages, Pari to the west, Tupesereia to the east.  Today the urban front of Port 
Moresby has reached Bootless Bay. 
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The notion of ‘the hamlets facing Bootless Inlet’ is equally enticing.  As Oram’s (1981) reference 
makes clear, these additional small clusters of human occupation were in existence in Bootless Bay 
as Motupore occupation was drawing to a close.  The implication of the oral history is that these 
were permanent hamlets rather than, say, garden camps of people living on Motupore.   

My inspection of the sherds from these hamlet sites collected by the Rye survey, plus those in the 
Papua New Guinea National Museum, indicates that their decoration styles equate closely with the 
middle to late periods on Motupore, but whether the pots were made on Motupore or in the 
hamlets (or both) is unclear.  The detailed analysis of these surface collections and the test 
excavations of some of the sites would yield important data for the structural organisation of 
people living in Bootless Bay at this time. 

The longer pattern of site occupation around Bootless Bay is equally interesting. As Figure 16.1 
indicates, before c. 1000 AD only four EPP sites are known to have existed in the area and by 1900 
only Tupesereia existed as a Bootless Bay village, with Pari the nearest village to the west of the 
bay.  In between these dates, more than a dozen sites are known to have existed in Bootless Bay, 
all probably between 1400 AD and 1700 AD. 

It is not coincidental that this population build-up in Bootless Bay occurs at a time that we know 
from available sourcing studies and other archaeological data that Motupore or at least Bootless 
Bay pottery was arriving in Papuan Gulf villages.  This is the period in the Motupore sequence 
when pottery production appears highest, when we can identify the uro, or cooking pot, as a trade 
ware and when the incised decoration and especially the sloping incised band motif on bowls 
begins to dominate and moves towards standardisation.  It is a reasonable assumption that there is 
at least a component of immigration in this population increase, people drawn to Bootless Bay by 
the relative economic advantages that this cluster of settlements provided as an entrepôt and 
manufacturing centre.  For a century or so Bootless Bay became ‘a central place’ as defined for 
Mailu by Irwin (1985:242 ff.).  By 1900 AD the villages in Fairfax Harbour had become the central 
place; elsewhere Allen 1977a:435), considering local exchange among the Motu,  suggested that
‘the spatial distribution of Motu villages along a single line (the coast) appears to have produced a 
tendency for the centre to manipulate the wings as goods passed to and fro along it, with a 
concomitant concentration of population at the centre.’  I envisage a similar pattern of settlement in 
Bootless Bay at c. 1600 AD. 

Many years ago I produced a diagram of the movement of trade items into, from and through the 
Fairfax Harbour entrepôt, as far as I was able from the existing ethnography, mainly Seligman 
(1910).  While some details are probably wrong and others missing, the illustration (Figure 16.2) 
provides a vivid impression of the importance of internal, local and external exchanges for the 
centrally placed Port Moresby Motu.  Students have suggested that it looks like a wiring diagram, 
and in many ways it is a wiring diagram of Western Motu life based on exchange.  While the 
archaeological evidence is unlikely ever to be as clear, I envisage a similar, if less involved model 
for life on Motupore. 

The dualism of pottery and beads 
Making clay pots was the foundation of the Motupore economy.  It was this industry that freed the 
Motupore people from full-time subsistence hunting-fishing-gardening activities.  Pottery 
manufacture allowed people to settle a site like Motupore in the first place and pottery manufacture 
allowed them to prosper there.  To recognise this is also to recognise that Motupore pottery was 
traded off the island from the beginning of its settlement, certainly to local mainland villages, 
probably to local coastal villages east and west, and possibly to villages much further afield.
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Figure 16.2.   Plan of trade items moving into, through or from the Port Moresby entrepôt, c. 1900 AD.  For number key, see next page.
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1. Pottery
4. Mangrove fruit
7. Armshells
10. Woven rope
13. Fish
16. Vegetables
19. Net fibre
22. Tobacco
25. Lime
28. Shell beads (ageva)
31. Bows and arrows

2. Sago
5. Pigs
8. Mother-of-pearl crescents
11. Net bags
14. Salt
17. Wallaby meat
20. Bark cloth
23. Bird of paradise feathers
26. House timbers
29. Coconut petticoats
32. Sugar cane

3. Canoe hulls
6. Stone axes
9. Shell and coral ornaments
12. Coconuts
15. Dogs’ teeth necklaces
18. Boars’ tusks
21. Betel pepper
24. Betel nut
27. Bananas
30. Crabs

Table 16.1.  Numbered items listed in Figure 16.2. 

The pottery industry on Motupore was supplemented by a second industry that manufactured small 
shell beads for trade.  Like pottery, shell bead manufacture was an industry that arrived on 
Motupore already developed as part of the cultural baggage brought by the first settlers.  In June 
2016, we recovered both drill points and beads from the earliest occupation levels in N23/I, the 
field school excavation, as if to underline this fact. 

As earlier chapters have demonstrated, both pottery and shell bead manufacture were specialised 
industries on Motupore.  One supplied the utilitarian needs of people having to cook and serve 
food, while the other catered to the social needs of people concerned with ceremony and status.  It 
is probably no accident that Motupore manufactures contributed to both strands of Papuan life.  
Anthropologists in Papua New Guinea have long emphasised the social aspects of exchange in 
systems like the kula, while archaeologists like me have emphasised utilitarian exchange and 
subsistence.  It is clear that most or all of the Melanesian maritime trading systems combine 
elements of both, but here is not the place to pursue this interesting topic.  What is clear is that the 
Motu exchange of pots facilitated the spread of (particularly shell) valuables to groups where they 
played central roles in local ceremonial activities.  Some of these valuables were made on 
Motupore, but many likely came from further east into the Bootless Bay entrepôt.  But in order to 
access these valuables people further west and inland had to ‘buy’ pots.  Each class of goods 
provided a conduit for the other. 

The pottery analysis 
Just as pottery loomed large in the lives of the Western Motu, it has loomed large in the Motupore 
excavation and analysis.  Here I review the main trends that emerged from that analysis. 

Pottery change over time 
The pottery analysis repeatedly demonstrated the homogeneous nature of both the globular pots 
and the bowls, although there was more variation in the bowls, mostly reflected in decoration.  For 
both the pots and the bowls, variation occurred mainly at the beginning and end of the sequence.
Repeatedly in the attributes examined, pottery in the oldest analytical unit, PAU 6, and pottery in 
the youngest analytical unit, PAU 1, were not only most different from each other, but both were 
frequently different from the intervening four PAUs.  Differences between the earliest unit and the 
later units were seen to reflect a loss of homeland ceramic styles - more so in decoration than in 
shape changes.  The changes to ceramic patterns at the end of the sequence were less coherent than 
the early transition from homeland to local styles, and more difficult to explain.  Overall they 
appeared to reflect continued systemic stress, where successive changes provided no lasting
solution, eventually resulting in site abandonment.   

Despite these early and late shifts, more fundamentally both pots and bowls reflect continuous and 
evolutionary changes through time in their forms and decorations. 
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For the globular pots evolutionary change was most visibly expressed in the high percentage of 
painted vessels in PAU 6, a percentage that declined steadily throughout the sequence, although 
never completely disappearing.  Beyond that, globular pots were never highly decorated, with most 
shell impression and incision occurring as decorative techniques on the lips of the pots.  Plain, 
undecorated globular pots formed the largest group throughout the sequence with the exception of 
the earliest period of painted globular pots.   

The typological analysis defined three major types of globular pot mostly on shape and size 
differences and in each case listed five varieties based on different decorative techniques.  The 
three types were identified first and foremost on the archaeological data, mostly being the 
measurement attributes contained on the sherds, but ultimately I could not ignore the ethnographic 
parallels, where the three archaeological types equated with the Western Motu water pot, hodu, 
and the small and large cooking pots, the keikei and the uro. 

The uro became the dominant form of globular pot by PAU 5 on Motupore and maintained its 
importance until the site was abandoned.  This numerical dominance, together with the occurrence 
of trade marks on uro rims from the beginning of the sequence, identified this form as the pot type 
most important for trade on Motupore, an importance that continued on with Western Motu pottery 
manufacturing into the ethnographic period. 

In the Motupore sequence, while the percentages of decoration on the two other forms, hodu and 
keikei, did not vary much through time, uro were mostly undecorated in PAUs 5 and 4, but they 
became more decorated in PAUs 3 and 2 at a time when volume of production was high.  While 
various speculations might be made about why this was the case, for example, to combat more
competition in expanding markets, its archaeological importance for the history of the site is the 
way it emphasises the great change that occurs in PAU 1, where nearly two thirds of the uro 
remained undecorated, compared to a little more than one third in PAU 2.  It seems clear that such 
perturbations in the inhabitants’ primary economic activity reflect wider social upheaval, whatever 
that might be.  But the outcome soon after was abandonment of the island. 

Bowl manufacture took a different trajectory.  There was a high level of decoration on bowls that 
continued throughout the sequence, although, again, significant changes occurred.  We know that 
bowls with similar decorations to those used on Motupore were traded as far west as the Papuan 
Gulf (and very likely from Bootless Bay) but there is a disjunction with the ethnography in this 
case because few of the Western Motu ethnographic bowl forms reflect the specific shapes or 
decorations of Motupore bowls.  Few of the ethnographic examples appear to be decorated at all.  
What the ethnography does tell us is that many fewer bowls were traded than uro. 

It may be that fewer Motupore bowls were traded as well, which might explain the continuation of 
decoration on them as opposed to the globular pots. 

The bowl assemblage demonstrates the two most important trajectories of ceramic change on the 
site, one shared with the globular pots, the other restricted to the bowls.  To begin with the latter, 
early bowl forms on Motupore mostly comprise relatively deep, restricted forms with unmodified 
rims.  These pots could be either carinated, where both the inside and outside walls take a sharp
change of direction while remaining parallel, or not carinated.  True carinations decrease 
significantly over time, although some bowls have outer surfaces with an angled directional 
change not parallelled on the interior face.  Over time, bowl forms with the upper bodies and rims 
modified by thickening them with additional clay increase in popularity, until they become the 
dominant form.  In terms of detailed profiles there is great variation among these thickened forms, 
but by the final phase a widespread style emerges where the body wall is thickened, normally 
20-30 mm down from the lip, forming the rim.  It is common for the rim to be in-turned at this
point, but open forms can occur because the thickening still forms a visible sill.  On many sherds,
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decoration, mostly incised, frequently takes the form of sloping parallel lines on the wide surface 
of the rim.  Also it is most usual for the e terior angle where the rim and body wall meet to be
notched by a series of close incisions or deeper cuts across the rim edge.  The lips may be 
decorated or not; sometimes the sloping incisions on the rim are continued through the lip (see 
Figure 8.11). 

The second trajectory, seen also on globular pots, is the gradual replacement of shell impressed 
decoration with incised decoration.  The two decorative techniques overlap for much of the 
Motupore sequence ut al ost e er o  the sa e essels , with shell impression dominant early
but clearly displaced by incision at the end of the sequence.  There is a clear correlation between 
the increase of incision and the thickened rim forms, although there is no exclusivity, with 
modified rims also decorated with shell impression and unmodified forms decorated by incision. 

Earlier differentiation between these two overlapping decorative techniques proposed that they 
might reflect different manufacturing centres.  The Motupore assemblage demonstrates that this is 
not the case, since both techniques were used to decorate Motupore pots. 

Three bowl types were defined.  Metrical attributes were less useful for this task on bowls than 
they were for globular pots.  Most bowls appear to have been approximately hemispherical with 
those less than hemispherical open in form, and those slightly more than hemispherical being 
closed.  Whether any or all of the Motupore bowl lugs reflect ovoid (ellipsoid) pots is unclear, but 
possible; but since rim sherds with lugs were not included in the sample, this at least reduced the 
potential errors for measurements like rim diameter.  In any case this attribute fell out as a defining 
attribute in the typology. 

Instead, this homogeneous assemblage of bowl sherds were primarily categorised according to 
whether they possessed modified, that is thickened rims, or not.  Those with unmodified rims were
further divided into two types, those that were carinated or not.  Bowl Type 1, with modified rims, 
had three varieties according to decoration technique and represented 65% of the bowl sample.  
Bowl Type 3, representing a little under 10% of the sample, was separated from Bowl Type 2 by 
being carinated. Both had unmodified rims.  Where it was possible to see, this type was frequently 
decorated on the lower body, and represented an early homeland style that soon gave way to pots 
only decorated on the upper external body and/or the rim. 

As noted, unlike the globular pots, the bowls cannot be closely associated with Western Motu 
bowls described ethnographically.  Some general parallels can be drawn with the serving dish 
(nau) and the large cup/deep bowl (oburo).  Footed vessels were frequently encountered on 
Motupore but are different in shape to the few illustrations of Western Motu footed cups (itulu). 

The majority of bowls in PAU 6 are Type 3 and in PAU 5 are Type 2, but from this point on, Type 
1 increases its domination, comprising c. 88% by the time of PAU 1.  Almost all of these are 
incised, whereas in PAU 6 more than 50% of the sample was decorated using shell impression. 

This summary of Motupore pottery reflects the main trends: firstly, the homogeneity of the 
assemblage where probably the most meaningful division is into globular pots and bowls; 
secondly, that evolutionary change through time can be documented for both globular pots and 
bowls in terms of decoration, some shapes, and the proportional representation of types; thirdly, 
that one type comes to dominate both pots and bowls; fourthly, that direct connections can be 
made between the Motupore types and ethnographic Western Motu types, especially with the pots 
and less clearly with the bowls; and lastly, that a strong case can be made on the basis of this 
analysis, for the emergence of one type, the uro, as a trade item.  Bowls were also traded, but 
trends towards a dominant type are not yet reflected in comparisons with external sites. 

One final thought that might or might not be significant is that at the end of the sequence globular 
pots tend to be mostly undecorated but bowls are mostly decorated.  I am unable to decide whether 
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this might signal an opposition between traded and domestic wares, or that it merely reflects the 
difference in forms. 

Simplification and standardisation 
Motupore ceramic data that speak to trajectories of simplification and standardisation as a measure 
of external pottery trade have, in many specific instances, been summarised in the previous 
section.  Here I merely shift the perspective to consider these trajectories more directly. 

By the twentieth century the Western Motu pottery inventory comprised, at most, five globular pot 
forms, water pot, large and small cooking pot, storage pot, and ?cooking pot with flanged rim.  In 
addition, five bowl forms were noted, the serving dish, large cup or bowl, large and small basin 
and a cup or small basin with a foot.  Of these ten forms only three, the large cooking pot, the 
water pot, and the serving bowl are mentioned by all five ethnographers who set out to describe 
Motu pottery (Table 5.1) suggesting that the other forms were not consistently produced.  All 
indications are that the large cooking pot, the uro, and the serving dish, nau, comprised the two 
main trade wares, with the uro far more common than the nau. 
Visual information suggests that the uro was by this time largely or completely undecorated and 
that the nau showed few signs of decoration or lip thickening, with the one exception being 
Finsch’s (1914) sketch of a nau with either lip thickening, or more likely a flat rim, and opposing 
lug handles. 

For Motupore, the ceramic analysis identified small and large cooking pots and the water pot, but 
could not identify the large storage pot, except in odd sherds with particularly wide rims or 
exceptionally thick walls.  Without complete vessels from Motupore it was difficult to isolate 
different bowl forms separated ethnographically mainly on depth (e.g. bowl, basin, serving dish) 
although body wall angles implied at least a similar range, as did the common presence of footed 
bowls and lug handles in the Motupore assemblage.  While it is difficult to be certain from the 
ethnographic photographs, Western Motu ethnographic bowls appear to have lost the rim 
thickening seen on Motupore bowls and probably (a aila le photographs are unclear) most of the
decoration.  On these measures the ethnographic forms were simpler than their prehistoric 
counterparts on Motupore. 

Looking more specifically at the Motupore pottery industry itself, I assumed that one objective of 
pottery specialisation would be to increase value by diminishing production time.  Apart from 
reducing the number of types and the time spent decorating them, I predicted a reduction in raw 
material procurement time by mostly using the nearest sources of equivalent quality clay when 
available, and altering production techniques to minimise loss during production (mostly in the 
firing stages). 

Rye’s technological studies did not substantiate these predictions.  
The geochemical sourcing studies (see below) indicated that clay from the Taurama source T2 was 
the clay most frequently used on Motupore, with the nearer Guma’s garden source also used, but 
never to the same extent. That Motupore potters obtained clay from T2 and transported it to 
Motupore was a particularly unexpected result since Rye’s analyses suggested that this clay source 
was amongst the poorest in Bootless bay for pot-making, requiring excessive amounts of sand 
temper to make the clay workable.  This in turn contributed to post-firing loss by the hydration of 
CaO, which expanded and fractured the fabric.  Rye’s conclusion was that no effort was made to 
maximise success by the careful selection of available raw materials. Among many explanations, 
some untestable, it is possible that all Bootless Bay clay sources were sufficient to requirements 
(since Rye succeeded in making pottery with T2 clay) and that obtaining clay from Taurama 
carried with it other social benefits, such as maintaining close ties with this ‘sister’ village.  Thus 
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clay might have been gathered by Motupore potters visiting Taurama for other purposes, or even 
carried by Taurama people visiting Motupore. 

At the same time, Rye’s study of production techniques suggested that Motupore potters were 
sufficiently technologically aware to produce fabrics that tolerated a good deal of variability in the 
relative proportions of clay and sand temper that could be used for successful production, and that 
they understood the use of salt water rather than fresh water to inhibit CaO hydration.  As well, 
potters could produce a special buff surface pottery that emphasised the contrast of red paint on 
globular pots. 

The ceramic data remained mostly silent on whether Motupore potters were able to reduce firing 
damage through time, since there was no obvious way to account for the numbers of successful 
pots moving off the island, nor for determining which of the broken rim sherds broke in firing 
rather than subsequent use, although we can assu e a  did.  The vast numbers of sherds
dumped in the Motupore middens are impressionistically far too numerous to reflect only 
household breakage.  Loss during firing remained a technological problem into the middle of the 
twentieth century (Groves 1960), when specialisation and standardisation were more pronounced 
than on Motupore. 

In terms of the standardisation and simplification of pottery types and their decorations the 
data have been mostly summarised in Chapter 10 and the previous section.  For globular pots, the 
data identify the emergence of the large cooking pot, the uro, as the dominant form, and amongst 
the bowls, an open form with a modified (thickened) rim, with decoration restricted 
to the lip and the upper external zone; by the end of the sequence this form was almost 
always decorated with the sloping incised motif.  The immediate association of this bowl 
with the ethnographic nau is less convincing than for the uro. 

As the detailed analysis indicates, both uro and nau on Motupore reflect only general 
trajectories towards standardisation, in keeping with hand-made pots made within the limits 
of household production.  Nonetheless the two types emerge from the wider pottery 
assemblage as recognisable dominant forms. 

At the same time, all three globular pot types simplify in decoration.  I have just noted the 
continual elimination through time of painting on these types.  Beyond painting, most 
globular pot decoration comprised transverse incisions or shell impressions on the lip, with 
the latter overtaken by the former, and both eventually supplanted by plain wares. 

Similarly, bowl forms early in the sequence are closely decorated on the upper and lower external 
zones and sometimes also on the base, but through time decorative techniques reduce mostly to 
shell impression and subsequently incision on the upper external zone and the lip. 

The interesting aspect of Motupore pottery production is that if intensification of trade in pots 
is to be measured by increasing standardisation and specialisation, then the Motupore data do 
not indicate any steady increase along such a trajectory.  Instead, the many analyses in earlier 
chapters identified the very different nature of the pottery in PAU 6, rapid intermediate 
changes in PAU 5 and the establishment of distinct characteristics, that for want of any other term 
I characterise as Bootless Bay styles.  These varied again at the end of the Motupore sequence.  
Certainly, the transformation from PAU 6 to PAU 4 can be seen as simplification 
and standardisation.  It is more difficult to see the period represented by PAU 4 to PAU 2 in 
such terms.  Although evolutionary changes were at work, this period has the hallmarks of a well-
functioning economic system.  It is not until PAU 1 that decorative simplification and 
some metrical measures of standardisation appear to signal increasing change through time, 
probably reflecting wider so ial stress i  the illage.
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Comparing only the last phase of pottery production on Motupore with its beginning, it is 
certainly possible to identify indications of standardisation and simplification that are best 
explained as the results of intensifying the pottery industry there.  That Motupore ceramic 
wares are neither as standard nor as simple as ethnographic Western Motu pottery is equally 
apparent.  Both sets reflect the development of this industry in a sequence longer than either 
part.  Nor does it appear that Motupore e essaril  represents the beginning of off-site
pottery trade as a fundamental economic strategy.  This strateg  needs to be traced back to
Motupore’s homeland village(s) a d e plored there.

Geochemical pottery sourcing 
Researchers who have or will undertake pottery sourcing studies along the Papuan coast, 
armed as they now are with technology that can isolate and separately quantify the clay and 
temper components in multiple readings of single samples, will appreciate Owen Rye’s 
fundamental contribution to this area of study.  Rye undertook the monumental task of 
locating in and beyond Bootless Bay usable clay and sand temper sources, assessing their 
technological properties, and creating a ‘library’ of more than 850 standard samples 
representing proportional compositions fired to various temperatures, each in tablet form.  
These tablets were converted to target pellets and their elemental compositions determined 
using Proton Induced X-ray Emission (PIXE), measured in a Van de Graaff accelerator.  
These standards were then applied to the results obtained from many hundreds of pellets 
made from sherds from Motupore and many other Papuan sites, also measured using PIXE. 

The detailed results are reported in Chapter 9.  Collectively they provide the only direct, and 
thus the only irrefutable evidence for the off-site trading of pottery from Motupore or the 
Bootless Bay region. 

As noted above, perhaps the most unexpected results of the sourcing program were those that 
were closest to home.  Despite the availability and use of the nearby Guma’s garden clay 
source throughout the lifetime of the Motupore village, its use was always exceeded by the 
use of clay from the two Taurama sources, despite the technological evidence that showed 
that neither Taurama clay source was superior to clay from the closer Guma’s garden source.  
Here I was reminded of the ethnographic evidence for the seemingly pointless exercise of 
Koiari groups visiting Western Motu villages, collecting seashells, carrying them back to 
their i la d villages, burning them to make lime and then trading the lime to the Motu.  This
I viewed as a form of economic buffering (Allen 1984:439).  In the case of Taurama clay it 
seems to me that this is evidence of social buffering, maintaining and strengthening the ties 
between Taurama and Motupore. 

The second unexpected result was the extensive presence early in the Motupore sequence of 
pots made using Boera clay, and as the research unfolded, its continuous presence on 
Motupore and the presence of Bootless Bay clays in sherds collected from the Boera region.  
This archaeological demonstration of close and continuing ties between places some 35 km 
apart (longer via the coast), signals an important social interaction that persuades me that 
Boera was the ancestral homeland of the ancestral Motuans who settled in Bootless Bay 
around 1200 AD. 

Elsewhere Allen 1977a, 1984)  have proposed that Western Motu exchange can be
considered at three levels.  The first, internal exchange, is reflected in the pottery in the two 
examples just noted, the use of Taurama clay and the Boera-Motupore ceramic connection.  
Local exchange may be represented in the occurrence of Guma’s garden and Taurama clays 
in sherds collected from a dozen Bootless Bay sites, but it is more likely that these sites form 
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part of the internal system and reflect locations where pottery in the Bootless Bay styles was 
also made.  However Bootless Bay pottery was also identified at Nebira and several other 
inland sites and in several coastal sites beyond Bootless Bay.  Most telling is that the long-
distance trade of Bootless Bay pottery to the Papuan Gulf more than 400 years ago was so 
strongly reflected in the analysis of sherds from the ulf site of Popo, where two-thirds of the
31 sampled sherds indicated Bootless Bay manufacture. 

Serendipitously, my identification of Motupore as the source of the Lakekamu pot (Chapter 
8) adds weight to the Popo evidence.  The suggestion that this pot carries a motif that
continued in use on Motupore for perhaps 150 years or more and possibly belonged to a
single Motupore iduhu, injects a sense of humanity into a subject now being overtaken by
technology.  It delights me that old-style archaeology can still compete with x-ray
fluorescence.  But ultimately the opportunities for sourcing Papuan pottery will be won by the
new technology.  The sourcing reported here will soon be succeeded by newer studies, several
of which have already started and have been referred to elsewhere in this report.  The
possibilities are extraordinary, due in no small part to Owen Rye’s pioneering work.

Diet 

As the term subsistence trading implies, the exchange of manufactured goods, valuables and 
particular sets of surplus foods for other foods to sustain and vary the diet, was fundamental to 
the Western Motu strateg  and can be readily implied from the ar haeologi al evidence to
have o urred o  otupore as well.  Food as trade items on Figure 16.2 comprise more than a
third of the items listed there.  The Motupore shellfish evidence suggests that this important 
staple did not effectively change during the lifetime of the settlement and provided, along with 
fish, turtle and some dugong, the major component of internally produced food, all from the 
sea.  Although the data are not conclusive, neither the shellfish nor finfish evidence suggests 
over-predation of these foods by the occupants of the island.  Vegetables, locally grown or 
imported, have left no viable archaeological trace, although the question was asked whether 
the poor dental health of people on Motupore, especially compared to the contemporary 
inhabitants of Nebira, might reflect higher amounts of traded sago in their diet.  Again, the 
application of newer technologies like isotope analysis may change this picture. 

By far the most convincing piece of evidence in the archaeology from Motupore are the 
thousands of wallaby bones recovered compared with the limited number of other terrestrial 
species that comprise less than 1% of the terrestrial bone assemblage.  While it cannot be 
demonstrated beyond doubt that Motupore hunters did not target this species to the exclusion 
of other species that they must have encountered if hunting themselves on the mainland, 
analyses of the wallaby assemblage including population age structure, season of death and 
body part representation accord directly with the ethnographic accounts of these animals 
being taken in large seasonal hunts by Koita and Koiari hunters, smoked, and traded into the 
coastal villages.  As discussed earlier in this chapter, my purpose in using these sorts of 
ethnographic comparisons was to recognise in the material expressions of behaviour an 
equivalence in the behaviours that produced them.  Here it seems to me far more likely than 
not that the archaeological assemblage is what one would predict to occur from the 
ethnography and that the wallabies on Motupore were traded in from inland groups. 

The hiri in prehistory 

And so the archaeological arguments are run and done.  I have not reviewed in this chapter 
the strictly internal aspects of Motupore archaeology, such as burials and dubu post holes, but 
these also provide direct material linkages to ethnographic Western Motu cultural behaviour, 
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as stro gl  as those reviewed.  The archaeology and the oral history are in accord in terms of
Motupore being an ancestral village of the Western Motu in Fairfax Harbour. 

The data presented in this report suggests that around 1200 AD migrants from the Boera 
region relocated into Bootless Bay setting up a shore-based village close to the western head 
of the bay, called Taurama, and an island-based village at the north-western end of Motupore 
Island originally called Motu Hanua.  It is not known whether the village of Tupesereia at the 
eastern end of Bootless Bay was at that time already occupied, a point that perhaps now 
might only be determined by future excavation.  The group brought with them a maritime 
economy bolstered by the ability to trade for further subsistence by exchanging fish, clay pots 
and shell valuables.  People on Motupore arrived with canoes and the knowledge of how to 
make pottery and shell beads and build their houses over the reef surrounding the island.  
They quickly became familiar with the local environment and its resources, especially those 
for making pottery, while establishing trading patterns with local inland groups. 

he eth ographi  iri

In seeking the prehistory of the hiri within the archaeological record the obvious starting 
point was its ethnographic endpoint.  The available descriptions were important – 
seasonality, participating villages, numbers of men, pots and canoes, quantities of sago, ritual 
aspects, traded items other than pots, exchange gifts, and so on – but in a series of papers 
(especially Allen 1977a, 1977b, 1984) I sought to place the hiri in its wider socioeconomic 
framework.  In those and other papers I attempted to understand 1) the huge costs of this 
expedition, including the many months it took hundreds of able-bodied men out of the 
workforce, the not inconsiderable dangers of the voyage, and the exposure of their 
undefended villages; 2) the interlocking reciprocal arrangements with neighbouring groups to 
help feed those villagers left behind, against an agreed share of the returning sago and canoe 
hulls, and this subsequent redistribution of sago both inland and further east; 3) the 
integrating nature of the exchange of armshells that bound three or four separate trading 
networks to each other, and its corollary, that such trading economies were only as secure as 
the reliability of trading partners; and 4) the primary position of the hiri in the socio-political 
life of Motu men and their iduhu, already touched on above. 

Although already elaborated here, the basic point to emphasise about the hiri is that while it 
was by far the most elaborate trading exercise undertaken by the Western Motu it was 
integrated into an annual cycle of internal, local and longer distance exchange operated on a 
daily basis.  The hiri would not have operated without this other trade and this other trade 
would have operated differently without the hiri.  This is illustrated in Figure 16.2. 

In comparing the Western Motu trading system to other known and described Melanesian 
trading systems, common aspects led to my formulation of some general propositions.  These 
included the observations that 1) specialised middleman traders were frequently located in 
marginal zones between agriculturally richer areas; 2) that pottery was the central item of 
exchange for food, and monopolising its manufacture and/or distribution allowed traders to 
occupy and transform such marginal zones; 3) that specialist trading villages or groups of 
villages increased in size/population density by attracting in-settlement by people who 
recognised the personal economic advantages of such central places; 4) that growth in trade 
often began as a positive feedback loop for development, but eventually began to act 
negatively by stressing the existing logistical and political structures, leading to conflict; and 
5) that large scale trading networks were all maritime, depending on sea transport to move
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bulky, heavy items over long distances, an importance that in some Melanesian systems 
resulting in particular groups maintaining monopolies over ocean-going canoes. 

My analysis also led me to consider the brittleness of Melanesian subsistence trading as an 
economic system.  The hiri itself is a case in point.  A successful expedition resulted in a 
surplus of sago that was redistributed to other trading partners, with this leading to an 
increased inflow of food and wealth and a concomitant inflow of people seeking a share of 
that wealth.  Historically there was an influx of Koita into Motu villages (and the 
identification of a probable Koita grave on Motupore [see Chapter 15] suggests that it might 
also have occurred in Bootless Bay).  This may have allowed greater economic diversity at 
the village level, but also increased the need for imported food.  This could likely only be met 
by diversifying and intensifying the trading system.  Provided the market was not saturated, 
or that new markets could be found, this remained theoretically possible.  The primary 
limitation was in the system’s organisation. 

Sahlins (1972:227ff.) argued that Melanesian trading systems were economically rational.  
He recognised that middlemen made a profit even if it could not be measured against cost.  
He observed that rates of exchange might change depending on what particular systems could 
bear and that systems were to some extent regulated by supply and demand.  Where these 
economic principles in Melanesian systems differed from their western counterparts is that 
imbalances of supply and demand in western economic systems are regulated by a market 
price mechanism.  Sahlins argued that this mechanism was replaced in Melanesia by 
controlling the social aspects of exchange: ‘the primitive analogue of the business price 
mechanism is not the customary exchange rate; it is the customary exchange relation’ 
(1972:311). 

Maritime subsistence trading was organised through individual trade partnerships.  As 
discussed, the hiri offered an important entry into prestige competition for Western Motu 
men in their endless struggle for authority, so that the successful management of a number of 
external trading partners was a fundamental objective.  To this end a Motu entrepreneur 
would attempt to maintain as many trading partners as possible, binding them to him with 
‘gifts’ that held promise of reciprocity and even developing fictive kinship ties.  However, 
while pressure might be put on trade partners to produce more, there were clearly limits to the 
number of trade partners any one entrepreneur could manage on a face-to-face basis.  If 
overall trading success led to larger central place populations, this would likely encourage 
more entrepreneurs to compete, with no necessary equivalent increases in either population or 
production in the recipient villages.  Two predictable outcomes might be 1) tapping new 
markets which would lead to expansion of the system, or 2) system instability at the centre, as 
per capita in-flow of food and/or goods diminished.  The former option might predictably 
demand higher levels of organisation centred in a single village or even iduhu.  This would 
likely be resisted, since it threatened the egalitarian, acephalous nature of the Western Motu 
entrepôt villages, and thus the social imperatives that were a significant driver of the hiri in 
the first place.  Any centralisation of wealth necessary to intensify the organisation of Motu 
trading was explicitly opposed by the social rules that required the rapid dissipation of such 
wealth through the dance and feast cycles central to the stability of Motu village life.  If the 
archaeological evidence for feasting platforms presented in Chapter 15 is accepted, these 
ethnographic rituals probably had a comparable history on Motupore. 

Thus, paradoxically, the socio-political structures that encouraged participation in the hiri 
eventually hindered its further development.  Increasing instability in the system would likely 
lead to food shortages and disputes over scarce resources.  Melanesian warfare and trade 
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appear to have been almost symbiotic (e.g. Oram 1982), where the possibility of hostilities 
was an ever-constant aspect of trading.  A predictable outcome of systemic stress is 
instability, breakdown, population dispersal and regrouping. 

Modelling trading systems 
Based on many of these observations, in 1984 I (Allen 1984) modelled trade and its 
predictable social outcomes for 2000 years of prehistory on the south Papuan coast (Figure 
16.3).  The particular arguments for this model can be found in the reference and are not 
repeated here.   

The model was based on three hypotheses. The first suggested that over time there had been a 
reduction in the spatial extent of Papuan trading systems, with a concomitant increase in 
specialisation and diversification in these smaller units.  The second hypothesis proposed that 
the level of systemic collapse might be proportional to the level of specialisation within it and 
this collapse would be most apparent amongst middlemen’s villages, the ones that operated 
the system.  A further hypothesis was that the time between collapse and subsequent apogee 
diminished over the long term. 

Figure 16.3.  A model of trade and its social outcomes for the south Papuan coast.  See text for 
details. 

Motupore, or more correctly the Bootless Bay system, would fit into the more recent end of 
this model.  Motupore archaeology suggests that its pottery industry, while specialised, was 
not as standardised or simplified or perhaps as extensive as the Western Motu ethnographic 
industry, as described and illustrated.  Motupore maintained two manufacturing industries, 
pottery and shell beads, that ethnographically became separated into different village 
specialisms.  Bootless Bay had two (ancestral Western Motu) villages and some hamlets, Port 
Moresby had four villages, plus five other Western Motu participating villages nearby to the 
east and west. 

Some interesting questions emerge from this modelling.  The first is whether the Port 
Moresby system had reached the point of incipient collapse.  Certainly the mechanisms for 
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producing and procuring enough food were failing, a dominant theme of the early 
ethnography and the government reports was the enduring chronic famine conditions 
exacerbated in those years of prolonged drought or a failed hiri.  At the same time warfare 
between the Motu and their neighbours, including sometime trading partners, was endemic. 

While trading villages might have been settled around Port Moresby before the demise of 
Motupore and Taurama, there is little indication of this in the current archaeological record.  
If the rise of subsistence trading in Port Moresby was causally related to the re-settlement 
there of Bootless Bay refugees then this rise would have been accomplished in 2-300 years, a 
shorter period than allotted by the archaeological dates to the Bootless Bay system of 4-500 
years.  Most intriguing (and currently disappointing) is our lack of knowledge of the trading 
system antecedent to the Bootless Bay system. 

My interpretation of the Motupore archaeology is that the area around Boera, c. 35 km to the 
west, provided the specialised maritime traders that settled Bootless Bay.  This implies that 
an antecedent system also existed there, about which we know almost nothing except, 
importantly, that the unpublished sequence from Ava Garau provides a chronological 
intercept between the end of the EPP and the beginning of the Motupore sequence.  As 
reviewed in Chapter 1, I have traditionally considered this period of archaeological obscurity 
(Geoff Irwin’s ‘Papuan Hiccup’) to run from about 800 AD to the beginning of Motupore, 
around 1200 AD, but the recent re-dating of Oposisi (Allen et al. 2011) suggests a possible 
earlier end to the EPP, perhaps by 500-600 AD.  Bickler (1997) in his geochemical sourcing 
analysis of EPP sherds suggested that EPP pottery from Port Moresby was reaching Gulf 
villages by c. 550 AD, but his sample did not include Boera.  While many of these data 
would benefit from being updated, there is ostensibly a 600 year window for a Boera trading 
system to develop.  While I am biased, plugging this sequence gap is the most pressing task I 
see in Papuan coastal archaeology today; given what we know of Ava Garau and its 
sequence, the re-excavation of this site would be the obvious first step in such a research 
project. 

 Postscript - Hiri Moale 

As the 1975 season on Motupore was concluding we observed various lagatoi sailing on 
Bootless Bay at different times, a sight we had never seen before.  Enquiries suggested that 
they were practising for the up-coming Independence Day (16 September 1975) celebrations 
and although we did not witness the event, the lagatoi raced and beached on Ela Beach where 
Motu women danced and celebrated ‘the return of the hiri fleet’.  Gradually this hiri moale –
hiri celebration or hiri rejoicing – became an annual Port Moresby festival and is now 
celebrated over several days each September around Independence Day.  It includes the 
arrival of the lagatoi, canoe racing, traditional dancing and music, an arts and craft market 
and the crowning of Miss Hiri Hanenamo.  This last is not merely a beauty pageant, the 
winner is a young woman chosen for her discipline, character, dancing, tattoos and 
knowledge of traditional customs.  In these things she is said to show respect for the 
traditions first established by Edai Siabo’s wife, Oiooio. 

The festival is run by a committee from the Port Moresby villages.  This has led to ill-feeling 
on the part of Boera people who feel that their cultural heritage has been appropriated by the 
Port Moresby Motu, who in turn see the hiri, if not the Edai Siabo story, as their own 
(Goddard 2001).  From my archaeological perspective both groups have legitimate claims.  
On my reading of the data the origin of the hiri will be found in that part of the Papuan 
sequence yet to be uncovered and fully recognised in the archaeological record, but almost 
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certainly occurring in the Boera area.  I like to think that the Bootless Bay settlers carried 
with them not only the skills of subsistence traders, but also the story of Edai Siabo.  At the 
other end of time, the Port Moresby entrepôt transformed such trading and the hiri within it.  
The beginning of this later phase is reflected in the story of Kiaura and Taurama (Tau 1976) 
recounted with the Edai Siabo story in my Preface.  Between the beginning and the end of the 
hiri, and linking each to the other, sits the archaeology of Motupore Island. 
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