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1 Introduction: why bother with archaeological marine shells?

Marine shells (the solid body-parts of sea-dwelling creatures, especially snails) are found on many
archaeological sites, inland as well as coastal, sometimes in large numbers, which is useful because
these shells preserve much information that the archaeologist needs:

Marine shellfish never move about rapidly (some never move at all), making them meat you
can gather without having to hunt. They can also be gathered as souvenirs and mementos,
to make beads and bangles (cultural signals and trade goods), and for other crafts and
trades (decorative inlays, building aggregate, raw material for lime mortar).

The tactics employed for this gathering in the past can be reconstructed by identifying which
parts of which shores they were gathered from, because different kinds of shellfish occupy
differing ranges of the shore, and the sizes, shapes (more properly, the way shape varies
with growth), growth rates, and encrusting organisms are different for different places
within that range. 2

Live shells are both bulky and perishable, so the patterns of shellfish use at inland sites show
how connected inland communities were to the contemporary coast, and the efficiency of
bulk transport at the time.

Shells are samples of ancient seas: the animal grows the shell by gradually adding minerals
(calcium carbonates) extracted from the sea around it, so the sea temperature, salinity,
acidity, nutrient levels and level and sources of heavy-metal pollution can be reconstructed
from the minerals’ isotopes. The gradual accumulation waxes and wanes over each year
forming distinct bands, and often microscopically over each tide, so variation in these sea
conditions can be traced over several years, or even within particular seasons in a year.
Shells are fragile and break when exposed or trampled, so the extent of breakage can be
used to spot periods within a deposit when it slowed or stopped building up (deposit
taphonomy).

How exactly archaeological marine shell specialists (archaeomalacologists) work out all this (and
the science behind it) is reported in a very large literature (not all of it easy to find) which cannot
be summarised in this note without making it too long to be helpful. Good introductions are
Somerville et al. (2017), Thomas (2015a and 2015b), and, still, Claassen (1998).

Figure 1 Marine shells are flesh you can
forage, without having to hunt. Both
their desirability (which kinds are most
preferred if any, and how to prepare
them if needed) and harvesting
strategy (where each kind is richest,
and when in the year and the tidal
cycle those richer sites are most easy to
access) vary between families and
between groups in a culture at a given
time, and also varies within a culture
over time. Shells are a cultural signal,
and a cultural variability signal.
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Even though archaeological shells are useful, archaeologists tend not to be as sure about what to
do with them as they are with other types of material they dig up (pottery, metal objects, glass,
animal bones, etc.). This unfamiliarity often leads to archaeologists assuming they can treat shells
like these more familiar materials (such as pottery), and this makes it quite easy to collect too
many shells, too few shells, shells different from those in the ground (favouring the large over the
small and the robust over the fragile), and shells which were deposited over some time at one spot
as though they were all thrown out at once. It’s best to get and follow the advice of an experienced
shell specialist (archaeomalacologist), especially by showing them the issues on site; you are
supposed to have a named one of these (and for each of your other archaeological materials) for
every excavation if you are following good practice (English Heritage 2011, 5-7) and national
standards (CIfA 2008, paragr. 3.1.2 & 3.3.2). If and when you don’t have access to an
archaeomalacologist, this note is designed as a brief friendly guide to digging up and processing
archaeological marine shell in the most useful and least painful way.
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2 Recovery

Figure 2: The challenge: one of several archaeological deposits rich in marine shells at a particular site. All
visibly rich in a single kind (oysters), in fact there were a dozen edible species from the site. Late medieval,
Isle of Sheppey, Kent.

2.1 Breakage avoidance:

Be gentle. Whole marine shells are much more useful than broken ones, but marine shells break
easily, more easily than you think (even the big robust-looking ones, like oysters), and most
breakage of the shells is done by the archaeologist getting them out of the deposit. Whole and
reasonably whole shells should be

e extracted from the ground, or the soil sample, with the same care as articulated animal
skeletons,

¢ washed gently with a soft toothbrush, air-dried, bagged in polythene bags with the
appropriate context number and sample number, and the bag stored with the other shells
from the same sample.
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2.2 How to Recover:

Deposits now have to be wet-sieved for their shells. Sieving is more effective than hand-retrieval:
collecting by hand recovers wildly differing numbers of shells from different deposits, biased
towards larger shells, also biased towards the more common shell types. It is not possible to
recognise and recover the pieces of shell that the specialist needs while those pieces are in the
ground, or dug up but still coated with sediment (Fig. 3); it is simply not reasonable to expect
excavators to do this in the field. Museums are full of hand-retrieved shells which don’t really tell
us much, or much more than we already know: we don’t really need any more. Sieving is also more
efficient: useful and comparable numbers of shells are extracted using the least effort, and wasting
the least amount of time and resources washing, drying, bagging, boxing, counting and identifying
shells that aren’t useful.

But don’t panic: it’s not feasible (or necessary) to sieve all of a site, or all of any one deposit on a
site (except a very few exceptional ones) for its shells. A site’s deposits can be broken down into
seven different types based on their shell content, these seven deposit types can be ranked by
their importance (so you deal with the most important shells first), and the best way to sample
each deposit type is fairly easy to explain. The seven types of deposit, what they are, and how to
sample each, is summarised in Table 1; the full guidance for each deposit type (in order of their
importance to archaeology) is given next. The first four (Deposit Types 1-4) are rare but extremely
important, and the first three are slightly tricky to deal with; the lower-priority deposits (Types 5-7)
are encountered more routinely, and are less complicated to get right.

Figure 3: Clean medium gravel
bearing a UK 5p coin (for scale)
surrounded by easily identifiable
elements each representing a single
shell (clockwise from top: common
cockle, Cerastoderma edule;
common mussel, Mytilus edulis;
saddle-oyster, Anomia ephippium;
variegated scallop, Mimachlamys
varia; king scallop, Pecten maximus;
carpet-shell, Tapes decussatus).
Pieces this size are common in
archaeological deposits (the
specialist would be expected to
identify considerably smaller
pieces), but are quite similar to the
surrounding gravel. Recognising
and extracting these reliably from
archaeological deposits is not
possible in the field, it requires
them to be washed fairly clean of
the finer sediment.
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Figure 4: Past accumulators creating (left): a discrete shell-rich scatter (Deposit Type 1); (centre): a
homogeneous shell-rich mass (Deposit Type 2); (right): a shell midden (Deposit Type 3)

Table 1: Types of shell-bearing deposits, and how to how to collect, ordered by their importance

Priority Deposit Type Collect using ...
1 Discrete shell-rich scatters Stack of
2 Homogeneous shell-rich masses incremental samples
3 Middens (see Fig. 5)
4 Wild-cards (unusual type of shell frequent)
5 Shelly deposits from shell-sparse periods Whole-earth bulk sample
6 Shell-rich deposits from shell-rich periods
7 Shell-poor deposits from shell-rich periods hand-collection

3.1 Rarer Deposits:

Discrete shell-rich scatters: Heaps or lenses of shells of about 0.3-2m across and about 2-10cm
thick. These can be isolated lenses or spreads on surfaces or in extensive layers, but also found in
pits, ditches and tops of post-holes. They can overlap with nearby scatters; sometimes overlapping
discrete scatters form quite thick accumulations. While these discrete scatters are rare, they are
archaeologically hugely important: A discrete scatter probably represents a single discard event (a
single basket-full of shells), and are as close to a single meal as the archaeological record provides
(Fig. 4, left).

- Do NOT recover shells from a discrete shell-rich scatter with a simple bulk sample (a bag or two
of randomly shovelled-up deposit), even if the site supervisor or excavation director tells you to:
show them this note if you have to, and guide them to up-to-date guidance (Campbell, 2017).
For these deposits we need to understand taphonomy (via how much of the deposit was shell,
how broken they are) as well as composition (how many shells, and of what kinds), so bulk
samples are a waste of everybody’s time and money.

- Recover shells by collecting a vertical column of superimposed incremental samples of known
depths, sometimes called spit-sampling (See Fig. 5). This is like the columns of samples used to
collect land-snail samples, but the samples are likely to be bigger; exactly how big depends on
how big the shells are, how densely packed the shells are, and whether you already know this
from a processed sample. Guidance about the sizes of the increments is given in the caption for
Fig. 5.
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Process the spits by incremental-sample wet-sieving and sorting (as described under Sample
Processing, below), but minimise shell damage (see Breakage Avoidance, above).
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but this should be checked by processing and sorting a sample increment.

Do not sample across boundaries between visibly different deposits: alter the depth of the increment to
conform with the visible boundary. Number the spits (depth increments) consecutively from the top, and
record the depth of every spit (increment).

Bomogeneous shell-rich masses: Accumulations of shell 2-5m across and over 10cm thick, visibly
rich in shell, but which to the eye lack any internal layering or structure. These are often found
within large features, such as pits, cellars and wells, but can have accumulated on ground-surfaces
or against outside walls. Despite this lack of structure, such a mass most likely accumulated over
some time, and therefore is likely to have subtle changes in composition over time and therefore
with depth, which are important for understanding the shells (Fig. 4, centre).

First: Do not assume every large or thick shell mass is a homogeneous mass. Check whether a large
heap of shells is a succession of discrete small scatters (Type 1 above) separated by relatively
shell-poor layers. If the scatters are distinct, sample each scatter individually, using the guidance
for Type 1 deposits (above). Checking can be done by excavating a small sondage or two, by
half-sectioning (if the deposit is in a cut feature, such as a pit or well), and by examining any ‘free
sections’ (in the sides of fully-excavated later features cut through the shell-heap).
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Second: If checking shows the deposit is a homogeneous mass:

Do NOT recover shells from a homogeneous shell-mass with a simple bulk sample (a bag or two of
randomly shovelled-up deposit), even if the site supervisor or director tells you to: show them this
note if you have to, and guide them to the up-to-date guidance (Campbell 2017). For these
deposits we need to understand taphonomy (how the deposit built up, via how much was shell
and how broken they are) as well as composition (how many shells, and of what kinds), so bulk
samples are a waste of everybody’s time and money.

Recover shells by collecting a vertical column of superimposed incremental samples of known
depths, sometimes called spit-sampling (See Fig. 5). This is like the columns of samples used to
collect land-snail samples, but the samples are likely to be bigger; exactly how big depends on how
big the shells are, how densely packed the shells are, and whether you already know this from a
processed sample. Guidance about the sizes of the increments is given in the caption for Fig. 5.

Process the spits by incremental-sample wet-sieving and sorting (as described under Sample
Processing, below), but minimise shell damage (see Breakage Avoidance, above).

Shell-middens (sometimes called shell-matrix sites): An apparently homogenous mass of shells like
Deposit Type 2 above, but extensive in plan (over 5m across). Usually these accumulated on
ground-surfaces rather than within cut features, and are rich in other well-preserved artefacts and
animal remains (Fig. 4, right); often they are early prehistoric.

First: Do not assume every big thick shell mass is a midden. Check whether a large heap of shells is
a succession of discrete small scatters (Type 1 above) separated by relatively shell-poor layers. If
the scatters are distinct, sample each scatter individually, using the guidance for Type 1 deposits
(above). Checking can be done by excavating a small sondage or two, by half-sectioning (if the
deposit is in a cut feature, such as a pit or well), and by examining any ‘free sections’ (in the sides
of fully-excavated later features cut through the shell-heap).

Second: Do NOT recover shells from a midden with a simple bulk sample (a bag or two of randomly
shovelled-up deposit), even if the site supervisor or director tells you to: show them this note if
you have to, and guide them to the up-to-date guidance (Campbell 2017). For these deposits we
need to understand taphonomy (how the deposit built up, via how much was shell and how
broken they are varies through the midden) as well as composition (how many shells, and of what
kinds), so bulk samples are a waste of everybody’s time and money.

- Recover shells from the best guess of the location of the thickest point of the midden, as a series
of incremental samples, as explained for a homogeneous mass as described in Deposit Type 2,
above (See Fig. 5). This is like the columns of samples used to collect land-snail samples, but the
samples are likely to be bigger; exactly how big depends on how big the shells are, how densely
packed the shells are, and whether you already know this from a processed sample. Guidance
about the sizes of the increments is given in the caption for Fig. 5.

Third: At a minimum, collect another column of incremental samples at least every 2.5 metres
along the maximum length of the midden.

Expect to do more work than this minimum. The digging of middens is a fine art with a huge
international literature all its own, so you really should show the midden to the shell-specialist.
Generally there are two broad approaches to digging a midden: if you want to know how its
content varied over space and time, randomly selected squares of a grid are dug as incremental
columns
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(Peacock 1978); if you want to recover the story of how it built up, small incremental columns are
dug at randomly selected points (Stein 1992).

- Process the spits by incremental-sample wet-sieving and sorting (as described under Sample
Processing, below), but minimise shell damage (see Breakage Avoidance, above).
4 Wild Cards: Generally, archaeological shells visible in the deposit are of a limited range of
species familiar to most field archaeologists: oysters, mussels, cockles and periwinkles.
Occasionally, an unfamiliar type of shell is the most common in a deposit (Fig. 6 has some
examples), sometimes forming shell-rich deposits. A few kinds are
* Sea urchins: thin porous concave sheets which break up into small rectangles, and loose
spines, often coloured

* Limpets: broad cone-shaped shells with fine radiating ribs (a wild card in England, but not in
Scotland)

* Whelks: a larger spiral shell with an undulating surface bearing fine spiral ridges

* Dog-whelks: a spiral shell resembling a small knobbly whelk, often broken

* Razor-shells: long thin-walled shells resembling roof-gutters but there are many other kinds
as well.

Figure 6: Handfuls of some of the kinds of ‘wild-cards’, archaeologically unusual shells that define a deposit as
Deposit Type 4. (a): sea-urchin plates and spines; (b): limpets; (c): common whelks; (d): dog-whelks, broken to
extract the meat or the gland used to make the dye Tyrian purple. There are many other kinds of unusual
shells that define Type 4 deposits (too many to show here), so excavators should be curious and
broadminded.

If unusual shells are being recovered in mass, it really is time to show the deposits to the
shell-specialist. If that is not possible, treat the deposit as a high-priority shell-bearing deposit (see
Deposit Type 5, below).
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3.2 Common Deposits:

Siell-bearing deposits from prehistory (before the 1st Century A.D.) and near-history (5t to 9
Century A.D.): Marine shells from prehistory (the Palaeolithic, Mesolithic, Neolithic, Bronze Age,
and Iron Age) and the hiatus in history (sub-Roman, Saxon, and Viking times) are nationally very
rare, especially from sites without a view of the coast. Deposits from these times usually have less
than one shell per litre: a quick trowelling through a bucket of spoil finds only 10 shells or less.

- Recover the shells by collecting a bulk sample of 50-100 litres excavated volume (enough to get
approximately 200-600 shells), or the whole deposit if less than that.

- Process by bulk-sample wet-sieving (as described under Sample Processing, below), but
minimise shell damage (see Breakage Avoidance, above).

Bhell-bearing deposits from historic periods (Roman, medieval and post-medieval): Shell-bearing
deposits have more than 1 shell per litre, but still mostly soil. A quick trowelling through a bucket
of spoil finds more than 8 shells but less than 20. Finds-trays often contain numerous shells.

- Recover the shells by collecting a bulk sample of 20-50 litres excavated volume (enough to get
approximately 200-600 shells), or the whole deposit if less than that.

- Process by bulk-sample wet-sieving (as described under Sample Processing, below), but
minimise shell damage (see Breakage Avoidance, above).

7: Shell-poor deposits from historic periods (Roman, medieval, post-medieval):
These deposits have less than one shell per litre: a quick trowelling through a bucket of spoil finds
only 10 shells or less.

- Recover shells by hand along with the other finds; no sampling specifically for shells is required.

- Process shells by hand-washing along with the other robust artefacts; discard these shells once
they have been identified and counted by the specialist.

10
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4 Sample Processing

Figure 7: Almost done: An example of an archaeological deposit after wet-sieving and air-drying, about to be
sorted for its shells and other anthropogenic materials. Mesolithic midden, Isle of Portland, Dorset.

The single most important factor in retaining the full potential of archaeological shell is the sorters.
Sorting is a craft, and not all excavators have both the visual memory and sustained curiosity
required. Fragments representing a single identifiable shell can be smaller than a little fingernail
(Fig. 3) and come in a vast and bewildering variety of shapes (and some have yet to be found; see
Fig. 8 for some examples), so sorters must be trained and supervised to the satisfaction of the
shell-specialist. This training and supervision, and understanding its importance, can form a useful
element of their academic education. For the curious and those who wish to become skilled, a
good guide to British shells is Hayward & Ryland, 1990, and for bivalves Tebble, 1966 and online by
Oliver et al., 2016, but nothing can replace a good collection of identified shells.

It is sensible to incorporate shell-sample processing with flotation for the recovery of charred
remains (seeds, wood charcoal) and with wet-sieving to recover faunal remains (bones of
domesticated mammals, small mammals and fish). Different mesh-sizes and residue sizes might be
needed by the charred-remains specialists and faunal-remains specialists than the ones specified
here, so consult those specialists about this procedure before carrying it out.

11
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4.1 Bulk Sample Wet-Sieving (for Deposit Types 4 - 6):

1) Wet-sieve through a stack of 10mm, 4mm and 1mm sieves, producing a coarse residue
(>10mm), and a medium residue (10-4mm) and a fine residue (4-1mm). For clayey deposits,
break-down (de-flocculate) the sample by soaking overnight in a bucket with a teacup of
sodium carbonate (washing soda) topped up with water to fill the bucket.

2) from the coarse residue (>10mm): Collect

(a) whole shells;

thpse fragments of bivalves (shellfish which have pairs of open cupped shells) which have

the umbo (‘beak’) (Fig. 9);

thjose fragments of gastropods (conical or spiral shells) which have apices (points),

apertures (openings) or column bases (Fig. 10);

(d) fragments of odd, unusual or unrecognised shells (e.g.: Figs. 6 & 8).

Discard the fragments of the common marine shells (oysters, mussels, cockles, periwinkles and
whelks) which are not umbones, apices, apertures or column bases (the ‘shell-hash’).

3) from the medium residue (10-4mm): Collect

(a) whole shells;
thpse fragments of bivalves (shellfish which have pairs of open cupped shells) which have
the umbo (‘beak’) (Fig. 9);
tbjose fragments of gastropods (conical or spiral shells) which have apices, apertures or
column bases (Fig. 10);
(d) fragments of odd, unusual or unrecognised shells (e.g.: Figs. 6 & 8).
Discard the fragments of the common marine shells (oysters, mussels, cockles, periwinkles and
whelks) which are not umbones, apices, apertures or column bases (the ‘shell-hash’).
5) the fine residue (4-1mm): Air-dry and retain this residue if
* it is obviously rich in shell and will take hours to sort; or
« was collected for finding unusual shell types (wild cards), or
* sorting of the coarse or medium residue showed unusual shell types.
- If so, pack it with the rest of the shells from the sample for specialist assessment.
- Otherwise discard the material less than 4mm.

Figure 8: a 50p piece (for scale) bearing just two examples of the many kinds of small odd objects which are
remains of marine organisms, which should be recognised and picked out during residue sorting: (left): parts
of the jaws and central cap of a sea-urchin (here, Paracentrotus lividus): each urchin has a fixed number of
these, so picking them out gives the total number of urchins; (right): plates of a goose-neck barnacle (here,
Lepas anserifera): their stalks are a modern and ancient delicacy. There are many other kinds of similar-sized
shelly objects made visible by wet-sieving (too many to show here), so sorters should be both curious and
vigilant.

12
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4.2 Incremental column-sample processing (for Deposit Types 1 - 3):

For each of these incremental samples,

1)
2)

3)

4)

5)

6)

7)

8)

Figure 9: Diagram of a valve of a bivalve (open,
spoon-like shells), with the umbo or ‘beak’ (u)
and hinge-teeth circled. Any whole shell, or any

Air-dry the sample, and any whole shells from that sample bagged up on site to keep them safe
Record the weight of the air-dried sample (plus the weight of the whole shells from site) to the
nearest 10grams

Gently wet-sieve the sample through 10mm, 4mm and 1mm mesh, producing a coarse residue
(>10mm), and a medium residue (10-4mm) and a fine residue (4-1mm). For clayey deposits,
break-down (de-flocculate) the sample by soaking overnight in a bucket with a teacup of
sodium carbonate (washing soda) topped up with water to fill the bucket.

From the coarse (>10mm) residue, sort out all artefacts, stones, shells, umbones (Fig. 9), apices,
apertures, column bases (Fig. 10), any odd, unusual or and unrecognised shell types (Figs. 6 &
8), keeping fairly intact shells as whole as possible, AND

- all broken fragments of shell (the ‘shell-hash’)

From the medium (10-4mm) residue, sort out all stones, artefacts that are not ceramic/fired
clay, shells, umbones (Fig. 9), apices, apertures, column bases (Fig. 10), any odd, unusual or and
unrecognised shell types (Figs. 6 & 8) AND

- all broken fragments of shell (the ‘shell-hash’)

Air-dry and record to nearest 0.5g the weight of the stones, shells and fragments from the
coarse (>10mm) residue (including weight of the whole shells from site), and the weight of the
stones, shells and fragments from the medium (10-4mm) residue

Air-dry and record to nearest 0.5g the weight of the sorted coarse (>10mm) residue, the sorted
medium (10-4mm) residue, and the un-sorted 4-1mm residue

Pack the air-dried shells, umbones, apices, apertures, column bases, and the air-dried fine
(4-1mm) residue. Discard the shell-hash and stones from the coarse and medium residues.

piece of shell with this element, should be Figure 10: : Diagram of a shell of a gastropod

collected during bulk-sample sorting. The (conical or spiral shells), with the apex (a), aperture
umbones come in a wide and bewildering variety (b) and column base (c) circled. Any whole shell, or
of shapes (see Hayward & Ryland, 1990, Tebble, piece of shell with either of these elements, should
1966, or online at Oliver et al., 2016). be collected during bulk-sample sorting. These also

come in a vast range of shapes, and not all column
bases are spout-like (see Hayward & Ryland, 1990).

13
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The archaeological potential of the recovered shell, and of the unsorted residues from processing,
requires considerable experience to assess; time and cost for this assessment by a specialist must
be included in the post-excavation assessment.

For the >10mm and 10-4mm residues, and for any hand-retrieved shells, the identifiable
fragments, and the number intact enough to measure, for the common types of marine shell,
should be counted, and the size ranges of the common marine shells should be noted. Any shells
requiring further work to identify to lowest possible taxonomic level should also be noted. The
unsorted fine (4-1mm) residues (from either the bulk samples or the incremental samples) should
be scanned, and the need for specialist sorting (‘fine sorting’) and identification assessed.

When reporting, the quality of preservation, possible changes in size range of common species or
in the composition of the assemblage over time should be noted. Those samples meriting further
interpretation, metrical studies and further identifications should be listed.

Funds to cover specialist sorting of the incremental samples and of the fine fractions should be
included in the post-excavation analysis costing.

Marine shells in archaeological sites preserve information archaeologists need to know (about
subsistence strategies, cultural affinities, long-distance transport, past pollution, past climate and
responses to its change, deposit taphonomy). Field archaeologists tend to be unfamiliar with
archaeological shells and what to do with them, so even their best efforts sometimes gather too
many shells, too few shells, and shells which accumulated over some time as a single event. Shells
will be most informative for the least time and money when a project has a shell-specialist
(archaeomalacologist), if that specialist prepares a site-specific sampling strategy, and if the
specialist sees the site (especially any odd circumstances).

Wet-sieving is needed to get all the bits that the specialist needs to identify (hand-retrieval can’t),
but not everything needs to be wet-sieved (see Table 1). Three common kinds of deposits need
sizeable buckets-full (bulk-sampling) sieved to understand their shells. Three special kinds of
deposits (discrete scatters of shell, homogeneous masses, middens) need sampling by columns of
increments (‘spit-sampling’: see Fig. 5) to understand how they formed as well as their shells;
bulk-sampling won’t be sufficient for these three special kinds.

Processing the common deposits’ bulk samples is simpler than processing the special deposits’
incremental samples (the spit-samples need air-drying, weighing, and sorting of more kinds of
material). Both need sorting by curious-minded well-supervised personnel with as much
experience and training as possible. It makes sense to integrate sampling and wet-sieving for shells
with flotation for charred plant remains and wet-sieving for animal bones and small artefacts such
as worked flint.
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