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Shell Midden from the Batanes Excavations
Katherine Szabó, Shawna Hsiu-Ying Yang, Timothy Vitales and Brent Koppel
Midden shell was present at a number of the sites excavated in the Batanes during the course of
this project. While sample sizes and states of preservation are highly variable, the variety in terms
of site type, geographic location, and chronology allows for a summary overview of shellfish
exploitation throughout the prehistoric sequence of the Batanes Islands. Drawing upon these
variables, we will situate each assemblage within its spatio-temporal context and compare and
contrast midden shell deriving from different islands, different geographic situations (e.g. sea
caves, inland shelters, open sites) and different time periods.

The Batanes shell samples and analytical approaches
Due largely to taphonomic factors, molluscan remains were not recovered from all sites excavated
in the Batanes. Some sites, such as Sunget, had very small samples of only a handful of shells or
shell fragments, and such samples are not dwelt upon in discussions here. Sites that produced
enough shell to warrant detailed analysis and discussion are presented in Table 12.1. For sites
that produced shell, there is variability in how much of the excavated sample was studied. For
excavations where time and expertise was available for on-site analysis, the entirety of the excavated
shell sample was studied. Where there were logistical or other constraints, shell midden deposits
were sub-sampled using a variety of strategies.
Table 12.1. The analysed samples of Batanes shell midden.
Island

Site

Total sample MNI

Total sample NISP

Batan

Sunget

13

21

Mavuyok a Ahchip

304

951

Dios Dipun

362

642

Anaro (Area 3)

1328

1591

Torongan

842

1113

Layer 2

103

211

Layer 4

Itbayat
Sabtang

Savidug Dune Site 2006
126

292

Savidug Dune Site 2007

467

not recorded

Pamayan

not recorded

2752
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Analysis was undertaken by the three first-named authors; individually or in combination
depending on the season and attendant logistics. As a rule, Szabó undertook the analysis of
material excavated from Batan and Itbayat, while Yang carried out the analysis of midden material
from Sabtang Island transported to Australia, and Vitales the equivalent material that remained
in the Philippines. Material from Batan Island was studied during the course of the excavation
season and not retained, while shell midden from Itbayat and Sabtang was transported to and
studied at The Australian National University (ANU) or National Museum of the Philippines.
Shells and shell fragments were identified to the lowest possible taxonomic level – generally species
or genus. Quantification was numerical rather than weight-based, with both MNI (minimum
number of individuals) and NISP (number of identified specimens present) fragment counts
being recorded. Details of breakage and the presence of any taphonomic modifications were
recorded by all analysts. They include burning, beach-rolling, utilisation of the shell by hermit
crabs, carnivorous gastropod borings and deliberate human modification related to either meat
extraction or artefact production. The finer points of recognition of all of these alterations of
shell surfaces were the subject of extended discussions amongst the three analysts, with second
opinions through joint analysis or exchange of photographs generally reinforcing interpretations.
Given this, we are confident that all three analysts were recognising and recording the same range
of shell modifications.
Worked shell was recovered from some of the excavated sites, but the only sizeable samples
derived from Anaro and Savidug Dune Site. Some of these artefacts were transported back to
Australia for further analysis, while the rest of the worked shell remained in Manila for study
at the National Museum of the Philippines. The worked shell taken to Australia was studied by
Szabó and Koppel, and their analysis is presented separately at the end of this chapter.

Batan Island: Sunget, Mavuyok a Ahchip and Diosdipun
Limited amounts of shell were recovered from the Sunget, Mavuyok a Ahchip and Diosdipun
sites on Batan Island in 2002. All excavated shell from these sites was studied on Batan by Szabó
during the course of the field season and the results subsequently published (Szabó et al. 2003).
These results will not be reiterated here, but results of the Batan Island midden analyses will be
compared to the results from sites on Itbayat and Sabtang islands.

Itbayat Island: Torongan and Anaro
The Torongan cave site was excavated over two seasons, with samples from the 2005 excavation
being brought back to Australia for study. This included all excavated shell from squares C, D,
X and Z. The Anaro shell samples mainly derive from the second season of excavations and were
returned to Australia for analysis by Szabó. Included are full shell samples from Anaro 3 squares A,
B and C. Smaller shell samples from areas 1(b), 5 and 6 were also analysed, but with only a handful
of shells each, discussion of shellfish use at Anaro has relied upon the results from Anaro 3.

Sabtang Island: Savidug Dune Site and Pamayan
Shell samples from the 2006 excavations at Pamayan and the test excavations at the Savidug
Dune site were retained and transported to Australia for comprehensive analysis. These samples
were studied by Yang with assistance from Szabó. Most of the shell derives from either the upper
(layer 2) or the lower (layer 4) cultural layer, with only a handful of shells retrieved from the
uppermost reworked agricultural soil. A further sample of midden shell deriving from the lower
cultural layer from the 2007 excavations in Savidug Dune Site (QR/7-9) was studied by Timothy
Vitales at the National Museum of the Philippines.
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Results
Identification and quantification of the various midden samples produced a set of results that
showed distinct variation in composition. Here, the results of shell midden analysis for Torongan
Cave, Anaro, Savidug Dune Site and Pamayan are presented, followed by a consideration of
the differences between the samples in terms of local environment and topography, as well as
chronological placement.

Torongan Cave
The excavated shell provides a snapshot of the complexities of the site formation processes at
Torongan as a whole. Situated at the landward end of a sea cave, which itself sits atop the outlet of
the Torongan River, sources for marine, freshwater and terrestrial molluscs are all in the immediate
vicinity, and all contribute to the excavated shell samples. Of the non-marine shell, terrestrial
snails account for 40% of the overall assemblage (n = 337 individuals), and the freshwater species
Melanoides tuberculata makes up a further 2% (n = 14) (Fig. 12.1). Marine shells constitute 59%
of the Torongan shell sample, but 51% of the total assemblage is comprised of only two species:
the upper intertidal periwinkle Tectarius tectumpersicum and the limpet Collisella striata (n = 267
and 159 respectively). Other marine shell taxa collectively contribute only 8% (n = 65).
Freshwater
2%

Landsnails
40%

Other marine
8%

Tectarius
tectumpersicum
32%

Collisella striata
19%

Figure 12.1. Graph to show the relative proportions of terrestrial, upper intertidal and ‘other’ marine shell excavated from
Torongan in 2005. Values are derived from MNI counts.
Source: Katherine Szabó.

Species within the Littorinidae such as Tectarius temtumpersicum typically dwell high up the
shore-line, at and above the high-tide mark, with limpets such as Collisella striata dwelling only
slightly lower down (Morton and Raj n.d.: 10). Given the general layout of Torongan Cave, it
is likely that both Tectarius tectumpersicum and Collisella striata could be gathered, live, from the
area immediately around the seaward cave entrance. This would explain their dominance within
the midden, and also reinforce the interpretation that Torongan was used largely for temporary or
short-term shelter. Over 75% of the T. tectumpersicum shells are missing their spires, suggesting
that these were deliberately removed to more easily extract the flesh.
The remaining marine molluscs present in the Torongan shell assemblage come from nineteen
species, with no species represented by more than nine individuals. All species are characteristic of
littoral hard-shore habitats, and include turbinids (Turbo setosus, T. argyrostomus, T. chrystostomus),
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neritids (Nerita plicata, N. costata, N. undata), chitons (Acanthopleura sp.) and carnivores in
the Muricidae (Thais armigera, Drupa clathrata, Purpura persica). A number of the Thais spp.
specimens show evidence of hermitting, indicating that original midden shells were removed
from the midden by hermit crabs who deposited their old shells in exchange (see Szabo 2012).
The consistent presence of terrestrial hermit crab (Coenobita spp.) remains within the assemblage
further confirms their presence at Torongan.
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Figure 12.2. Graph to show the total number of shells (MNI) recovered from each spit of square C, Torongan Cave, Itbayat
Island.
Source: Katherine Szabó.

Within the land snail component of the assemblage, the 2-3 cm long Pythia scarabaeus (Ellobiidae)
dominates, making up 94% of the sample (n = 322). Although many members of the Ellobiidae
are mangrove-swamp dwellers, P. scarabaeus is associated more with terrestrial coastal vegetation
such as Pandanus screw-pines. Although a number of larger land snails native to the Batanes
are still collected as a culinary item, and there is evidence that terrestrial snails were eaten in
the past (Szabó et al. 2003), P. scarabaeus was not among those species listed as edible by locals,
and it is likely that the accumulations in Torongan Cave represent a natural death assemblage.
The remaining land snails are a mix of arboreal (e.g. Helicostyla spp., Chloraea sp.) and grounddwelling (e.g. Cyclophorus sp., Ryssota sagittifera batanica) species, with each taxon only being
represented by one to three individuals. While the strong preponderance of P. scarabaeus could
be interpreted as reflecting deliberate human collection, it is just as likely that the structure of
the terrestrial snail assemblage simply reflects the nature of local vegetation and topographic
conditions.
Shell occurs at all depths of the Torongan deposits, but there is considerable variation in gross
abundance through the sequence. The greatest densities of shell are found in a band between 25
cm and 40 cm depth, thus sitting above the in-washed topsoil layer (Fig. 12.2). This observation
holds not only for the marine shell, but also the land snail component which indicates that the
land snails were not washed in with the soil, but have accreted at the same pace as the rest of the
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assemblage. Interestingly, this depth-distribution pattern is not matched by that of the potsherds
(Table 2.1) where numbers of sherds are higher in the in-washed soil layer. It is unclear whether
subtle taphonomic actions are at play here or whether the use of shell intensified through time.

Anaro
Lying about two kilometres inland, the marine shell present within the Anaro deposits is clearly
the result of deliberate human transport. Small shell samples were recovered from areas 1b (n
= 10), 5 (n = 18) and 6 (n = 15), with the only sizeable sample coming from Area 3 (n = 1328
MNI). Given this, discussion here will be restricted to the results generated from the study of
Anaro 3.
Shell is not distributed evenly either spatially or depth-wise within Anaro 3. The majority derive
from the rockshelter square 3A (n = 934 MNI). Whether this is because the focus of deposition
was within the rockshelter, or whether the 3A deposits have been protected from the elements
by their position behind the drip line, is unclear. With regards to vertical patterning, molluscan
remains are concentrated strongly towards the base of all squares (Fig. 12.3); a pattern possibly
enhanced by the alkaline conditions of the limestone bedrock. However, this need not suggest
a more ephemeral human presence at Anaro in from ~90cm upwards, since the pattern is not
replicated by depth-distribution counts for potsherds (Tables 6.1 and 6.2). Sherd sample sizes are
comparable for all levels between 20 cm and the base of the site at 110 cm.
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Figure 12.3. Graph to show the increasing density of shell by depth in Anaro 3A, Itbayat Island.
Source: Katherine Szabó.

In contrast to Torongan, and despite being much further inland, terrestrial snails make up only
4% of the Anaro Area 3 shell total (Fig. 12.4). Fourteen different species of land snail are present,
including a mix of arboreal (e.g. Helicostyla spp.) and ground-dwelling (e.g. Ryssota sagittifera
batanica) taxa. Although quite diverse for a small sample, only two species are represented by
more than ten individuals: Cyclophorus sp. (n = 12) and Pythia scarabaeus (n = 14). P. scarabaeus
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is generally associated with coastal vegetation, as witnessed by the high totals of this species at
Torongan, and it is likely that the Anaro 3 specimens were transported to the site with Pandanus
leaves, which are used extensively in the Batanes for weaving.
Landsnail
4%

Other marine
10%

Thais armigera
3%
Nerita undata
4%

Tectarius cf.
tectumpersicum
49%

Drupa clathrata
10%

Collisella striata
20%

Figure 12.4. Graph to show the relative proportions of major species, land snails and ‘other’ marine shell excavated from
Anaro Area 3. Values are derived from MNI counts.
Source: Katherine Szabó.

The two upper-shore species, Tectarius tectumpersicum and Collisella striata, which dominated
at Torongan, also dominate at Anaro, collectively composing nearly 70% of the Anaro 3 shell
assemblage. The remaining 27%, comprising ‘other’ marine taxa, is dominated by rocky shore
gastropods, including relatively high numbers of carnivorous species (e.g. Drupa clathrata n =
139, Thais armigera n = 46). These species are usually associated with hard-shore colonial bivalves
such as mussels and rock oysters, which are only represented at Anaro 3 by a single fragment of
rock oyster (Saccostrea sp.). Indeed, the total bivalve sample for Anaro 3 is completed by only
a further two fragments of Asaphis violascens. Given that rocky shore bivalve prey species often
adhere to the substrate (e.g. oysters, mussels, and in the Crustacea, barnacles), it is possible that
only the meat was collected by Anaro residents, whereas gastropods which required more timeconsuming extraction techniques were transported back to the site.
Of the marine component of the Anaro 3 shell assemblage, a group of typically sub-littoral taxa
stand out, including the large Green Snail (Turbo marmoratus), Giant Clams (Tridacna spp.) and
Nautilus pompilius. During analysis, fragments of these taxa were associated with shell-working
based on morphology and surface features, and will be discussed further in the section on shellworking below.

Savidug Dune Site
The 2006 excavation in the stratified Savidug Dune Site produced two distinctive molluscan
assemblages. These came from the upper cultural layer 2 with 103 shells (MNI), and from the
lower cultural layer 4 with 126 shells (MNI). Although small, these samples are comparable in
size. They are not only internally diverse, but also contrast with each other. The 2007 excavation
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in trench QR/7-9 produced a further 471 shells (MNI), all associated with the lower cultural
layer 4. A further 40 shells (MNI) were deemed not to be subsistence refuse due to evidence of
hermit crab occupation or the action of littoral taphonomic processes, indicating post-mortem
collection by Savidug Dune Site residents.
Thirty-seven different species were identified within the layer 2 sample. Given the sample size,
this is very diverse, with the majority (twenty-four) of species being represented by a single
fragment or individual. Indeed, only six species were represented by more than five individuals,
three of which were species of cowrie (Cypraea annulus, C. moneta, C. caputserpentis), one was the
small gastropod Nerita albicilla, and the remaining two were terrestrial snail species (Bradybaena
mighelsiana, Helicostyla sp.) (Fig. 12.5). Of these six taxa, it is probable that the land snails were
self-introduced into the deposits, and five out of six Nerita albicilla specimens show clear traces of
Coenobita sp. hermit crab use. Evidence of hermit crab use is also seen on most or all specimens
of tritons (Ranellidae), rock shells (Thaidinae, Muricidae (Fig. 12.6), tulip shells (Fasciolariidae)
and dog whelks (Nassariidae).

Other marine
40%

Cowrie
46%

Landsnail
14%

Figure 12.5. Graph to show the relative proportions of major species, land snails and ‘other’ marine shell excavated from
layer 2 of the Savidug Dune Site. Values are derived from MNI counts.
Source: Katherine Szabó.

As noted by the excavators (chapter 4, and especially Table 4.1), small cowrie shells were
particularly common within deposits at Pamayan and the Savidug Dune Site. In Savidug layer
2, the remains of Cypraea annulus, C. moneta and C. caputserpentis comprise 46% of the total
sample of shells (MNI). Levels of fragmentation are high, with fragment (NISP) counts being
over double the individual (MNI) counts for these three species (Fig. 12.7). Given the narrowapertured morphology of cowrie shells, such high levels of fragmentation are probably the product
of deliberate breakage by Savidug Dune Site residents to extract the flesh for consumption.
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Figure 12.6. Four Thais tuberosa specimens from Savidug Dune Site. The upper two show evidence of Coenobita sp. hermit
crab occupation while the lower two specimens do not. Note the denticles/teeth within the apertures as well as the
D-shaped aperture shape of the lower examples in contrast with the worn interiors and circular aperture shape of the
upper examples.
Source: Shawna Hsiu-Ying Yang.
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Figure 12.7. Dominant species of cowrie represented in layer 2 of the Savidug Dune Site showing levels of fragmentation
by comparing fragment (NISP) with estimated minimum number of individual shell (MNI) counts.
Source: Katherine Szabó.

Whilst cowrie shells were clearly dominant within the layer 2 shell assemblage, the same was not
true of layer 4. The 2006 layer 4 shell sample is only slightly larger than that of layer 2 (n = 126
MNI). It is also very diverse, with forty-one different species being identified. Although twenty of
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these species are represented by a single fragment or individual, taxa represented by five or more
individuals are more numerous and are spread more evenly than seen in layer 2. Despite the layer
4 shell assemblage being larger, cowries make up only 23% (n = 28) (Fig. 12.8). The contribution
of land snails is comparable in both relative (15%) and absolute (n = 19) terms to that recorded
for layer 2.
Cowrie
23%

Other marine
62%

Landsnail
15%

Figure 12.8. Graph to show the relative proportions of cowries, land snails and ‘other’ marine shell excavated from layer 4
of the Savidug Dune Site in 2006. Values are derived from MNI counts.
Source: Katherine Szabó.

‘Other’ species of marine shell make up 62% of the layer 4 sample; considerably more than in
layer 2. For comparative purposes, all identified shell species/taxa from layers 2 and 4, together
with their associated MNI counts, are listed in Table 12.2. Although numbers are consistently
low, it is notable that larger species such as the turbinids (Turbo chrysostomus, Turbo argyrostomus)
are only present in layer 4, as are the larger limpet species (Cellana testudinaria), tulip shell
(Filifusus filamentosa), giant clam (Tridacna maxima) and various medium-sized species in the
Trochidae (Trochus maculatus, Trochus histrio). In short, the layer 4 assemblage has a greater
number of larger-bodied taxa.
The 2007 sample from layer 4 in QR/7-9 presents a slightly different picture. A total of fifty-nine
species was identified in the sample of 467 shells (MNI) excluding those specimens/species that
were deemed not to represent subsistence remains. Cowries make up a slightly larger percentage
(30%) than in the 2006 layer 4 sample (Fig. 12.9), but this is still considerably less than in the
younger layer 2 assemblage. As with the 2006 layer 4 sample, a range of larger gastropods and
bivalves were present, including Turbo argyrostomus and Tridacna maxima. Limpets were again
present, making up 13% of the sample, contrasting with their complete absence in layer 2. The
land snail component is overwhelming dominated by the arboreal Helicostyla leai (n = 86, 97%
of the land snail component of the assemblage), which suggests a presence of tree cover in the
vicinity of the site at this time. It is also notable that of the 138 cowrie specimens, 90 are Cypraea
caputserpentis while the smaller species Cypraea annulus and C. moneta, which are dominant in
layer 2, are only represented by six individuals each. The remaining 36 cowries are a mixture of
large (e.g. Cypraea arabica, C. mauritania) and medium-sized (e.g. Cypraea talpa) species.
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Figure 12.9. Graph to show the relative proportions of cowries, land snails and ‘other’ marine shell excavated from layer 4
of the Savidug Dune Site in 2007. Values are derived from MNI counts.
Source: Katherine Szabó.

It is possible that the much stronger representation of cowries, and more generally small
gastropod species, in layer 2 is a reflection of heavy human predation on local molluscan resources
through time. However, it is equally possible that the inshore habitats themselves were dynamic
in composition. For example, an increase in terrestrial sediment input into the littoral zone
might have impacted upon taxa which dislike silty conditions, such as trochids and turbinids.
Sustained human gardening and associated landscape modification could provide such an
increase in terrestrial sediments in the littoral zone, with humans indirectly affecting the structure
and composition of intertidal molluscan populations. Much larger samples would be required
to begin to differentiate between direct and indirect human-induced causes of change in local
molluscan populations, as well as the potential impact of non-human environmental variables.

Pamayan
The Pamayan molluscan assemblage is contemporaneous with layer 2 of the Savidug Dune Site,
and indeed a number of commonalities are apparent. The Pamayan shell sample derives only from
section A (chapter 4). Fifty per cent of the shell, composed of the largest and most identifiable
fragments, were retained from excavations and transported to Australia for further analysis. It is
this sample that is discussed here.
The Pamayan sample was recorded using NISP fragment counts, without accompanying MNI
calculations. The section A shell assemblage was overwhelming dominated by small cowrie
fragments (Cypraea spp.) which comprised 79.5% (n = 2188 NISP) of the total sample (n =
2752). As can be seen in Fig. 12.10, the representation of Cypraea is consistently high at all levels,
demonstrating a clear focus upon the gathering of small cowrie shells through time at Pamayan.
The remaining 20.5% of the shell assemblage is composed of a mix of land snails (n = 226 NISP)
and a variety of marine species (n = 338) (Fig. 12.11).
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Table 12.2. Savidug Dune Site 2006: Identified shell species/taxa from layers 2 and 4, together with their associated MNI counts.
Species
Bradybaena mighelsiana
Thais armigera
Cypraea annulus
Cypraea caputserpentis
Cypraea spp.
Asaphis violascens
Nerita polita
Thais tuberosa
Vasum turbinellum
Conus spp.
Cellana radiata
Nerita albicilla
Tridacna maxima
Trochus maculatus
Turbo argyrostomus
Turbo chrysostomus
Cerithium sp.
Morula uva
Helicostyla sp.
Helicostyla effusa
Chloraea sp.
Cellana testudinaria
Trochus histrio
Trochus sp.
Clanculus sp.
Turbo marmoratus
Tectarius sp.
Strombus mutabilis
Cypraea moneta
Cypraea arabica
Cypraea mauritania
Drupa rubusidaeus
Drupa morum
Drupa sp.
Gyrineum natator
Bursa bufonia
Filifusus filamentosa
Modiolus sp.
Chama cf. lazarus
Tellina scobinata
Tellina palatum
Nerita plicata
Cerithium echinatum
Rhinoclavis sinensis
Clypeomorus sp.
Cypraea tigris
Semiricinula turbinoides
Cymatium sp.
Cynatium muricinum
Nassarius cf. luridus
Cantharus undosus
Mitra cf. mitra
Siphonaria atra
Trachycardium sp.
Atactodea striata
Periglypta puerpera

Layer 2
8
1
23
9
3
2
2
2
4
1
6
2

1
6
1
1

1

10
1

1
1
1

Layer 4
13
11
9
9
7
6
5
5
5
5
4
4
4
3
3
2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
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Figure 12.10. Graph to show the relative proportion of cowrie shells (Cypraea spp.) within the total shell sample at all
levels from Pamayan section A.
Source: Katherine Szabó.
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Landsnail
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80%
Figure 12.11. Graph to show the relative proportions of cowrie shells, land snails and other marine species at Pamayan.
Values are derived from MNI counts.
Source: Katherine Szabó.

Within the land snail sample two species were identified, with the common, cosmopolitan,
Bradybaena mighelsiana composing 81% and Pythia scarabaeus a further 8%. The remainder of
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land snail fragments (n = 24) were not able to be identified. The high incidence of B. mighelsiana
suggests an open, disturbed landscape in the immediate vicinity of the site during the time of
midden formation.
Marine species other than Cypraea spp. were represented by between six to sixty fragments per
taxon and were made up of a variety of hard shore (e.g. Nerita plicata, Turbo spp., Cellana sp.,
Trochus maculatus) and soft shore (e.g. Strombus spp., Periglypta puerpera, Asaphis violascens)
species. No particular patterning of hard shore/soft shore taxa by depth was apparent.

Discussion
The composition of the shell midden samples from Batan, Sabtang and Itbayat islands reflect
the relatively exposed and hard-shore-dominated coastlines of the Batanes Islands as a whole,
while also showing some degree of temporal and spatial variation. The most notable contrast is
between the shell middens of the earliest-known period of Batanes prehistory (Torongan and
Anaro) and the most recent (Pamayan and Savidug Dune Site layer 2). Despite the fact that
Torongan is situated right by the sea and Anaro inland, both middens are dominated strongly
by two upper-intertidal rocky shore gastropods, Tectarius tectumpersicum and Collisella striata.
Living high on exposed littoral rocks, these species are easily accessible and, in the right habitat,
plentiful. Certainly at Torongan there seems to have been little impetus to venture further down
the intertidal zone – perhaps due to the proximity of high intertidal and ‘splash zone’ habitats at
the mouth of the cave. The Anaro assemblage presents a more balanced picture of intertidal rocky
shore species, with the strong showing of carnivorous species hinting that beds of rocky shore
bivalves such as oysters or mussels may also have been targeted.
A very different picture of shellfish gathering is seen within Savidug Dune Site layer 2 and the
Pamayan midden. In these late prehistoric deposits small cowries including Cypraea annulus, C.
moneta and C. caputserpentis dominate. These are the three most common species of cowrie and
can be found in a range of littoral habitats, including reef flats, amongst the shelter of rocks or
within turtle-grass (Thalassia) beds (Demond 1957:303, Abbot 1982:152). Certainly, intertidal
reef flats and seagrass beds host many species of mollusc, many much larger than these three
cowrie species. A number of larger intertidal reef-flat and seagrass species are present in the layer
4 sample from Savidug Dune Site, demonstrating that species of conches (Strombus spp.), turban
shells (Turbo spp.) and topshells (Trochus spp.) were locally available in earlier times. Nevertheless,
even in the layer 4 Savidug Dune Site assemblage, small cowries make up nearly one-quarter
of the total sample. The passage of time recorded at Savidug Dune Site, supplemented by the
Pamayan data, shows the decline in numbers of medium to large mollusc species. Population
pressure stemming directly from human predation may well have been a factor, as suggested in
chapter 4, but the fact that many of the species which disappeared from the record are coral reefflat dwellers, which generally eschew turbid conditions (e.g. Trochus spp., Turbo spp.), hints that
terrestrial erosion – perhaps accelerated by human activity – likely impacted littoral habitats and
communities.
Sites from Batan Island have little information about shellfishing to add to the early part of
the Batanes sequence, with faunal preservation at the early Sunget site being poor (Szabó et
al. 2003). However, at the other end of the sequence, the later prehistoric Mavuyok a Ahchip
coastal site yielded a sample large enough to allow some conclusions about shellfish use to be
drawn (n = 304 MNI). As with Torongan, the Mavuyok a Ahchip site is located at the landward
entrance of a sea cave and is most easily accessed from the sea. However, unlike Torongan, upper
intertidal gastropods do not dominate at Mavuyok a Ahchip, and a more diverse collection of
larger intertidal species (such as various species in the Turbinidae and Trochidae) contribute to
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the overall total. Indeed, at Mavuyok a Ahchip, only a single Tectarius tectumpersicum and six
Cypraea annulus shells are present. This suggests that the late prehistoric focus on small cowrie
collection seen in the late-sequence Sabtang sites was a local rather than universal phenomenon.
As a cramped space that is not easily accessible, Mavuyok a Ahchip does not show any evidence
of having been used for any considerable length of time. Indeed, as with Torongan, it is possible
that this was a sheltering spot for fishers, reef-gleaners or those in boats. Thus, while there is no
evidence of heavy or sustained predation upon local shellfish at the site, there is evidence for the
consumption of land snails. The most common mollusc species within the Mavuyok a Ahchip
sample was the large (~ 8 cm diameter) terrestrial snail Ryssota sagittifera batanica (n = 34), only
occasional fragments of which were found at other sites. A number of these shells were also
recovered near-complete from within hearths. Land snails are still collected and consumed on
occasion in the Batanes, and Parkinson et al. (1987:47) note that species of Ryssota are actively
collected for food and bait in various places throughout the Philippines. The combination of
easily-accessible upper intertidal marine species and large land snails suggests that shellfish
gathering at Mavuyok a Ahchip was focused on proximity and accessibility of molluscs, rather
than the systematic gathering seen at other Batanes sites.
While Mavuyok a Ahchip offers evidence of the collection and consumption of large land snails,
substantial land snail totals at other sites, especially Torongan, do not necessarily imply human
gathering and consumption. Within the Anaro and Torongan shell samples there is no observable
bias towards large land snails species or contextual evidence to suggest their use as a food resource.
Indeed, the land snail assemblages of both sites reasonably reflect the habitats of the surrounding
environments. The differences in land snail numbers between Torongan and Anaro are most
likely explained by site topography and geographic location. At Torongan, the landward mouth
of the cave faces a slope and material from above has accumulated around the cave entrance.
These sorts of locations are often a natural catchment for empty snail shells that enter the deposits
from the surrounding thickets of coastal vegetation, such as Pandanus trees. Anaro, on the other
hand, is set on and around the crest of a hill and thus lacks the natural catchments of Torongan.
Here, land snails are more likely to have entered the site from surrounding, sparser vegetation, or
on plant material introduced into the site by its human residents.

Conclusions from midden analysis
There are no conspicuous shell middens or dense midden accumulations in the Batanes that
would point to heavy human predation of local shellfish populations. Nevertheless, it is clear
that molluscs were being consistently collected and consumed throughout the known sequence.
The changing species representations evidenced at the Sabtang sites, with an increasing focus
on the collection of small cowries through time, implies fairly slim littoral pickings by the late
prehistoric period. However, at no point in the Batanes sequence are middens dominated by
medium to large intertidal species, such as the various Turbo and Trochus/Tectus species. Habitats
supporting such species were certainly present, and their ephemeral occurrence in earlier deposits
attests to their presence in the Batanes in the past. Their virtual absence thus raises the question
of whether Torongan and Anaro record the initial settlement of the Batanes, or whether there are
earlier sites which contain the sort of shell midden that would be expected from the targeting of
unexploited shellfish populations.

Observations on shell-working at Anaro
A collection of 49 pieces of worked shell, blanks and preforms from Anaro was transported
to Australia for further study at The Australian National University and the University of
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Wollongong. There were no finished, formal artefacts, but a number of recognisable preforms
were present. The sample studied in Australia provides a number of insights into raw material
selection, the types of artefacts being produced in shell and the manner of their production.

Molluscan raw materials at Anaro
Worked shell at Anaro derived only from two species of shell: the Giant Clam Tridacna maxima
and the large Green Snail Turbo marmoratus. Both of these are large species, from between 20–30
cm in length for T. maxima to a maximum diameter of around 25–30 cm for T. marmoratus,
which contrasts sharply with the small average size of shell species recorded within the midden.
Both T. maxima and T. marmoratus generally occupy shallow subtidal habitats and thus would
be beyond the reach of casual subsistence gleaning within the intertidal zone. This demonstrates
that larger species than those represented in the midden were available beyond the low-water
mark, and that an effort was made to access the subtidal zone for the purposes of shell-working.
Anecdotal evidence from a number of older residents on Batan Island confirmed that shallow
diving for Turbo marmoratus shells, of value in the mother-of-pearl industry, took place locally
until relatively recently.
The worked T. maxima pieces (n = 4) are not especially well preserved, with acid dissolution in
response to matrix conditions affecting most surfaces. Normally, modifications such as worm
or sponge boreholes, pitting of surfaces by microalgae, or adhesions such as barnacles or worm
tubes would indicate post-mortem collection by humans. But, given the partial dissolution of the
surface layers, it is difficult to state with confidence that the shells were collected live as opposed
to being collected empty within the intertidal zone.
The Turbo marmoratus pieces (n = 45) are in somewhat better condition. The surfaces are generally
well preserved, although many pieces have split longitudinally as the organic layers cementing
the sheets of nacre/mother-of-pearl have degraded. None of the modifications indicating postmortem collection were noted amongst the T. marmoratus fragments, suggesting that the shells
had been collected live. The presence of two worked T. marmoratus opercula also offers support
for this interpretation. The majority of fragments, as well as the two recorded opercula, show
clear evidence of modification, demonstrating that the presence of T. marmoratus fragments was
associated with artefact production rather than subsistence gathering.

Formal shell artefact types at Anaro
Most of the worked shell fragments recovered at Anaro and examined in Australia cannot be
linked to the production of particular formal artefact types; they are simply fragments with cut
or chipped edges with the intent of working unclear. Despite this, the presence of some preforms
in both T. maxima and T. marmoratus indicate at least a subset of the artefacts produced from
these materials.
The worked T. maxima sample consists of four unfinished adzes/gouges (Fig. 12.12; and see also
Fig. 8.14 E). All examples have been roughly hewn from a complete valve and have no to little
evidence of grinding. One example utilises a rather squat and convex valve which results in a very
curved cutting edge. Given this, it has been tentatively assigned as a gouge rather than an adze.
Within the collection of Turbo marmoratus worked shell pieces there were four broken preforms
which clearly indicated rotating fishhook production. Three of these are shown in Fig. 12.13
(and see also 8.14 E). The outlines and inner shank surfaces of the preforms had been chipped
into shape with a sharp point utilising largely flat shell from the body whorl of a T. marmoratus.
None of the preforms showed evidence for the use of cutting or sawing techniques to achieve the
basic form.
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Figure 12.12. Two broken Tridacna maxima adze preforms, both from Anaro 3C (National Museum of the Philippines
accession numbers II-2004-1-2874 and II-2004-1-2875). The upper example (II-2004-1-2874) was recovered from a
depth of 45-50 cm and the lower one (II-2004-1-2875) from 50-55 cm.
Source: Katherine Szabó.

These rotating fishhook preforms are closely paralleled by examples recovered from the O-luanpi site of southern Taiwan (Li 1983). Here too, pieces of T. marmoratus body whorl have been
reduced through a process of chipping rather than cutting or sawing. Both an outer circular form
and inner circular surface have been fashioned through these techniques. Again, no finished
examples are present. At O-luan-pi, worked T. marmoratus shell was recovered from within all
cultural layers, but only pieces recovered from Cultural Phase 3, dated to c.3000 uncal. BP, have
these distinctive shapes.

Other evidence of shell-working
The majority of the Anaro worked shell assemblage consists of fragments of Turbo marmoratus
showing signs of working, although the intentions behind the working are unclear. Included in
this category are both opercula and body fragments of T. marmoratus.
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Figure 12.13. Three Turbo marmoratus rotating fishhook preforms from Anaro. The upper is from Anaro 3B recovered at
a depth of 100-110 cm (National Museum accession number II-2004-1-2844). The middle and lower are from Anaro 3A
40-50 and 70-80 cm respectively (II-2004-1-2842 and II-2004-1-2843).
Source: Katherine Szabó.

There are two reduced opercula within the sample. One is in good condition, with evidence
of either deliberate or incidental shell removal along one half of the circumference (Fig. 12.14,
top; see also Fig. 8.14). The other has been more extensively reduced to form a near bilaterallysymmetrical disc, but it is in poor condition with clear traces of working obscured (Fig. 12.14,
bottom). In both cases, the focus appears to have been on generating a sharp edge by removing
sections of the periphery and ventral face of the operculum. Similar artefacts were also recorded
in some numbers at O-luan-pi (Li 1983), within deposits associated with all four cultural phases
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(5200-4800, 4000, 3000 and 2500 uncal. BP respectively). However, the O-luan-pi specimens
show a lesser degree of working than that seen in the Anaro 6 example (Fig. 12.14, bottom). In
Li’s 1983 O-luan-pi report they are termed ‘scrapers’, which is also a possibility at Anaro.
The best-represented category of shell artefacts at Anaro are worked fragments of Turbo
marmoratus. Most have at least one cut edge, some also with evidence of chipping (Fig. 12.15).
Where the knobbled keel section around the perimeter of the body whorl is present it most
often shows evidence of grinding (Fig. 12.15, top and middle). The grinding would imply that
the raised keel was destined to form some part of an artefact under construction, although the
eventual form and purpose of this artefact is unknown. Other body whorl portions that do not
incorporate the keel variously show signs of cutting and chipping (Fig 12.15, bottom), but as a
collective follow little discernible patterning.

Figure 12.14. Two reduced Turbo marmoratus opercula. The upper is from Anaro 3B 70-80 cm (II-2004-1-2868), the lower
from Anaro 6 10-20 cm (II-2004-1-2877).
Source: Katherine Szabó.

Discussion
The worked shell assemblage from Anaro is restricted both in size and variety. Only two raw
materials were selected for working: Tridacna spp. and Turbo marmoratus. However, the fact that
these two species occur in littoral habitats that do not coincide with the littoral zones represented
in the midden demonstrates that particular effort was made to source these species for artefact
production.
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Figure 12.15. Three worked Turbo marmoratus body fragments. The upper and middle are central sections of body whorl
containing part of the knobbly keel that runs around the perimeter of the shell. In both cases, the keel surface has been
ground smooth. Both fragments also have a long cut edge (A: no accession number, Anaro 3A 40-50 cm; B: II-2004-1-2870,
Anaro 3B 90-95 cm). The lowest has three cut edges along with a chipped notch (C: II-2004-1-2824 Anaro 3A 70-80 cm).
Source: Katherine Szabó.

Tridacna and T. marmoratus are widely used raw materials for artefact production in the tropical
island Asia-Pacific region (Ronquillo 1998; Szabó 2005; Szabó et al. 2007), but most frequently
occur with shell artefacts made from other materials, such as Conus spp., Trochus niloticus,
Nautilus pompilius and/or a selection of other less frequently used taxa [ed.: see chapter 8 for a
discussion of artefacts made from such materials in Savidug Dune Site on Sabtang]. Thus, while
raw material choice at Anaro falls within the regional pattern of selection, it is notable for being
so narrow.
The restricted nature of raw material selection may be linked to the observation that there was
a clear focus on tool, rather than ornament, production at Anaro. In other locales, tools were
produced in raw materials such as Conus spp. and Trochus niloticus, but the majority of artefacts
associated with these raw materials are generally ornamental.
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Despite a concerted focus on only two shell taxa for artefact production, the range of working
techniques applied to these materials indicates considerable expertise in handling and working
shell. This is particularly visible with the worked Turbo marmoratus, where evidence of direct
percussion, secondary percussion or pressure flaking, sawing with the blade parallel to the shell
surface, cutting with the blade perpendicular to the shell surface and grinding are all present.
Such expertise in terms of techniques applied, as well as clear preferences regarding raw materials,
suggests that the shell-working present at Anaro was part of an established tradition. There
are clear similarities with worked shell excavated from the southern Taiwanese site of O-luanpi. Temporally, Anaro corresponds to the mid-sequence of O-luan-pi, and the worked Turbo
marmoratus in particular suggests technological and cultural ties. O-luan-pi contains a wider
range of raw materials, but not more than one would expect given the larger sample.
Further south such parallels are harder to see, with Turbo marmoratus not really becoming an
important raw material in the Philippines or Indonesia until the Metal Age ~2000 years ago
(Szabó 2005). Turbo marmoratus shell was used within early Lapita sites of southwestern Oceania
for the fashioning of rotating fishhooks at a slightly earlier date (Szabó 2005), but if and how
the Lapita and Batanes/southern Taiwan traditions of fishhook manufacture in T. marmoratus
are related remains to be established. Nevertheless, the small sample of worked shell from Anaro
strongly suggests the expansion of southern tip Taiwanese Neolithic culture beyond its borders to
influence, directly or indirectly, patterns of culture at Anaro.
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