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ABSTRACT

Large assemblages of fish remains from Pictish and Norse
deposits at Freswick Links, Caithness, were recovered by wet-
sieving over 40 tonnes of archaeological deposit on 1 mm mesh. The
recovered assemblages were dominated by the remains of large gadid

fishes, principally cod, Gadus morhua, ling, Molva cf. molva, and

saithe, Pollachius virens. In addition, 27 other species of marine

fishes were identified including the first archaeological finds of

the topknot, Zeugopterus punctatus.

Investigations of large numbers of modern specimens were
carried out in order to refine identification and to investigate
the relationship between fish total length and element size.
Prediction intervals (95%) which take account the curvilinearity
and heteroscedasticity of the relationship were calculated for the

most common elements of the major gadid fishes found at the site.

In addition, feeding and other experiments were undertaken to
assess how fish remains survive in archaeological deposits. These
taphonomic studies made it possible to attribute some post-mortem
damage to scavengers or other piscivores. Furthermore,
experimental data and the numbers of elements surviving at

Freswick confirm the view that most archaeological assemblages of

fish remains are heavily biassed by decay processes. Although
otoliths proved to be the most abundant identifiable cranial
element in the assemblages, thin-sections showed diagenetic

changes had largely obscured annual and other growth patterns.

Archaeological and documentary evidence from the area indicate
that line fishing, mainly for large gadid fishes, was the dominant
fishery operating at Freswick from the period of Pictish

occupation until the site was abandoned.
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BD = body depth

C. = Centigrade
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S.E.M. = standard errxor of the mean
s.g. = specific gravity

SL = standard length

TL = total length

mMm = micron
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LIST OF FISH NAMES

This list is presented in alphabetical order of scientific names.,

Taxon

Ammodytidae

Anarhichas lupus L.
Anguilla anguilla (L.)
Belone belone (L.)
Brosme brosme (Ascanius)
Clupea harengus L.
Clupeidae

Conger conger (L.)
Dicentrarchus labrax (L.)
Elasmobranchii

Eutrigla qurnardus (L.)
Gadidae

Gadus morhua L.
Galdropsarus/Ciliata
Heterostomata

Hippoglossus hippoglossus (L.)
Hyperoplus lanceolatus (Le Sauvage)

Labridae
Labrus bergylta Ascanius
Labrus bimaculatus L.

Lepidorhombus whiffiagonus (Walbaum)

Lophius piscatorius L.

Melanogrammus aeglefinus (L.)

Merlangius merlangus (L.)
Merluccius merluccius (L.)
Molva cf. molva (L.)

Myoxocephalus scorpius (L.)
Pholis qunnellus (L.)
Platichthys flesus (L.)
Pleuronectes platessa L.
Pleuronectildae

Pollachius pollachius (L.)
Pollachius virens (L.)

Raja clavata L.

Raniceps raninus (L.)
Salmonidae

Scomber scombrus L.
Scyliorhinidae
Spondyliosoma cantharus (L.)
Taurulus bubalis (Euphrasen)
Trachurus trachurus (L.)
Triglidae

Trisopterus luscus (L.)
Trisopterus minutus (L.)

Zeugopterus punctatus (Bloch)

Common name

Sand eel family
Catfish

Common eel
Garfish

Torsk

Herring

Herring family
Conger eel

Bass
Cartilaginous fishes
Grey qurnard
Cod family

Cod

Rocklings
Flatfishes
Halibut

Greater sand eel
Wrasse family
Ballan wrasse

Cuckoo wrasse
Meagrim

Angler fish
Haddock
Whiting

Hake

Ling

Bull rout
Butterfish
Flounder
Plaice

Plaice family
Pollack

Saithe
Thornback ray
Tadpole fish
Salmon family
Mackerel
Dogfishes
Black sea bream
Sea scorpion
Horse mackerel
Gurnard family
Bib

Poor cod
Topknot

Fish nomenclature follows Wheeler (1969).
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INTRODUCTION

Although accounts of fish remains recovered from
archaeological deposits have been published since the middle of
the 19th century (Clason, 1986), the potential of fish bones,
scales and otoliths has been exploited infrequently by
archaeologists. It is particularly surprising that fish bones have
been so neglected given the amount of time and effort which has
been dedicated to studying the remains of domestic mammals
excavated from archaeological sites. For many years it has been
accepted that mammal and bird bones (which are often referred to
as fanimal bones’) should be collected and reported, and in the
last 20 years or so many archaeologists have realized that small
mammal bones, plant remains, insect fragments and a host of other
biological remains can also provide valuable information about
life in the past. In order to recover these kinds ofrmateria;s a
number of sampling and sieving techniques have been developed.
These have resulted in the recovery of a wide spectrum of fish
remains, where once they were recovered rather sparsely. As a
corollary modern recovery techniques have produced a much greater

range of fish material which has increased the challenge of

identification.

Furthermore, an increasingly large number of contemporary
excavators share the view that because excavation is a destructive
process there is a duty to record what is present, however small,
if it_provides information concerning the life of the site’s

inhabitants.

There are four main reasons for this scant treatment., First,



there were, and still are, few individuals who can produce fish
bone reports. The major difficulty for students, be they
archaeologists or biologists, is access to adequate reference
collections. Few institutions have skeleton collections which
contain specimens of all the species likely to occur in

archaeological deposits.

Second, there is a shortage of practical written accounts
of how to carry out the work. Casteel’s book, Fish Remains in
Archaeology and Paleo-environmental studies (Casteel, 1976)
gives copious examples of what might be achieved by studying
fish remains from archaeological sites based on how fishery
bioclogists analyse contemporary fish scales, otoliths and bones,
but fails to give much practical advice for those finding fish
bones for the first time. Not until very recently did Wheeler
and Jones (1989) produced their Cambridge Manuals in
Archaeoloqy: Fishes which is an attempt to outline the
methodology and to define the potential and limitations the

study of fish remains from archaeological sites.

Third, fish remains are often neglected because they are
relatively small and fragile. Many important food fish have
small bones which are easily overlooked even if sediment samples
are sieved using mesh with 1 cm aperture meshes. Because water
provides more support to a f£ish than air does to a terrestrial
vertebrate, fish bone is less dense and has different mechanical
properties from other kinds of bone. Fish bone is more easily

fragmented than mammal or bird bone.

Finally, widespread ignorance concerning the information



that can be gleaned from fish remains has meant that

archaeologists have not always insisted that their fish material
was accurately identlfied. It 1s only in the last few decades
that archaeologists have bequn to appreciate how abundant and

informative fish remains can be.

These are the prime factors which have caused fish remains
to be neglected. Consequently it is hardly surprising to £ind
that until the mid-1970s it was common to see archaeological
reports referring to all fish remains simply as ’Fish’ rather
than identifying them to family or species (e.g. Harcourt,
1969) ; such incomplete identifications are still to be found in
relatively recently published excavation reports (e.g. Cruse and

Harrison, 1983).

It is not surprising that authors of archaeological text-
books and general accounts of past cultures attempting to assess
the importance of fishes and fishing were forced to make
sweeping generalizations. For example ‘Mesolithic inhabitants of
northern Europe drew upon birds, fish, marine mammals, shell-
fish and plants for sustenance, as well as land based mammals’
(Clark, 1980, 49). In the light of recent exciting research,
such bland statements are no longer acceptable, and it is hoped
that the current work will help to illustrate how careful field

and laboratory work can produce clear insights into several

aspects of the exploitation of fishes in the past.

This study of a large assemblage of fish remains from
eroding midden deposits at Freswick Links was undertaken in

order to explore the potential of ancient f£ish bones and



otoliths for providing evidence on human diet and fish
exploitation. Important aspects of the work were investigations
on the ability of modern fish bones and otoliths to survive
mechanical and chemical attrition. Modern material also was
studied to determine the relationship between f£ish total length
and the size of cleithrum, dentary, otolith and premaxilla of
five species of important gadid food fish. These investigations
form the background to the analysis of fish remains recovered by
sieving on 1 millimetre (mm) aperture mesh over 40 tonnes of
midden deposits from excavations at Freswick Links, Caithness,

(NGR ND 3765 6760) (Figure 1).

In addition to introducing the study of fish remains in
archaeology, Chapter 1 places the site of Freswick Links in its
geographical and cultural setting. Chapter 2 describes the
development of the sampling strategy for the site and details of

methods used to process the material.

Chapter 3 gives details of a series of experiments designed
to investigate the taphonomy of fish hard tissues and
demonstrates that fish bones are very vulnerable to decay into
unidentifiable fragments on sites of human occupation. The

fourth chapter investigates the relationship between fish total

length and the size of selected bones and otoliths of cod, Gadus

morhua, haddock, Melanogrammus aeglefinus, pollack, Pollachius

pollachius, saithe, P. virens, and ling, Molva molva and
provi@es confidence intervals for predicting the size of fish
from their bones. Chapter 5 discusses the criteria used in
identifying bones to species for the most abundant gadid fishes

in the Freswick assemblage.



Chapter 6 describes the bones and otoliths recovered from
Freswick Links considering the assemblage as a whole and by
examining the remains recovered from different depositional
environments (e.g. midden deposits and areas surrounding
domestic buildings) and different phases of occupation.

Chapter 7 is a discussion of the results in the light of
evidence from other sites and local traditional fishing practices.
The concluding chapter summarizes the findings from these

investigations and suggests areas worthy of study in the future.



Figqure 1. Location maps of Freswick Links
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Chapter 1
BACKGROUND TO THE STUDY OF FISH REMAINS FROM FRESWICK LINKS

1.1 FISH REMAINS FROM ARCHAEOLOGICAL SITES

That small fish remains survive in a recognizable form in
archaeological deposits for thousands of years will surprise few
biologists; however, this fact does appear to have eluded many
members of the archaeological community until recent years. Many
archaeologists were unaware that fish remains are extremely
common in archaeological deposits, and few archaeological site
reports include adequate accounts of the recovered fish remains.
That said, over the last few years careful studies of fish
remains have been published. The following examples are
presented in order to demonstrate the kinds of work currently

being undertaken.

Fish remains may provide information on three main areas of
interest to archaeologists: human diet; the economy of a
settlement or culture; and the natural environment of a site.
These areas of archaeological research have not always played
the prominent role they now occupy in the subject. For many
years archaeological research concentrated on the study of
artefacts, be they buildings or brooches, as a key to past human
culture. Since anthropological methods have been adopted by
archaeologists over recent decades, studies of diet and food

processing have become important aspects of research designs.

This anthropologically inspired approach, while an advance, has



sometimes exaggerated the role of human activity in the
accunulation of ancient assemblages of f£ish remains and has not

taken full account of the limitations of the material evidence.

1.1.1 Evidence of Human Diet

Fish remains are an excellent source of information on
human diet. There can be little doubt that most of the fish
bones recovered on archaeological sites were deposited either
after the flesh had been consumed, or after the flesh had been
processed for later consumption. Fish remains are often the
waste from kitchens and tables and may also cémprise food
remains which passed through the gut of man and/or other animals

which occupied the site.

An example of kitchen waste was provided at Barnard Castle,
County Durham, (Donaldson, Jones and Rackham, 1980). A drain
running from the kitchen to the curtain wall of the medieval
castle was carefully sieved and a large range of fish, mammal,

and bird remains recovered.

Material from pits, floors, yards, and other features
within medieval tenements at Alms Lane, Norwich, (Jones and
Scott, 1985) showed that a restricted range of fish was consumed
by the urban population from the 12th to 18th centuries. There
did not appear to be major differences between the fish
assemblages from the various tenements, or from different

feature types. The bones from this site can best be regarded as

a component of domestic waste which was discarded in an

indiscriminate manner.



Evidence that fish bones were swallowed and passed with
faeces comes from several sites where multidisciplinary studies
of animal and plant remains have been undertaken. They clearly
demonstrate that human excrement can contain large numbers of
fish bones. Follett (1967) examined desiccated human coprolites
containing fish remains from cave deposits in Nevada, U.S.A. The
16-22 Coppergate site, at York, contained many latrine or
cesspits which were recogﬂized.by the enormous numbers of eggs
of two kinds of intestinal nematode worm parasites, whipworm,
Trichuris trichiura, and the large roundworm or maw-worm,
Ascaris lumbricoides. Plant remains from these same features
were dominated by small fragments of the spermoderm (bran) of
cereals (either wheat, Triticum spp., or rye, Secale cereale).
In addition, seeds of fruits like raspberry, Rubus idaeus,

blackberry, R. fruiticosus, apple, Malus sp., sloe, Prunus

sginpsa, and plum, P. domestica, testify that the deposits
were faecal in origin. These layers also contained substantial

numbers of fish bones, mainly vertebrae of eel, Anquilla

anquilla, and herring, Clupea harenqus. Many of the vertebrae

bore signs of having been crushed during mastication (0’Connor,

1989; Wheeler and Jones, 1989).

Not only are fish bones found in unconsolidated lavers rich
in food debris and parasite ova; they are also occasionally
found in ’faecal concretions’ in waterlogged urban sites. Faecal
concretions are a mixture of bran fragments, parasite ova and

other faecal material bound by calcium phosphate into amorphous

lumps. They are insoluble in water. Sometimes the lumps contain



recognizable food remains e.g. sloe stones or fish vertebrae.
Very rarely the vertebrae are crushed in a manner consistent

with them having been chewed (Jones, 1984a; 1986a).

Coastal sites and those located on rivers occasionally
vield such large concentrations of fish remains that they are
interpreted as the remains of fish that have been processed for

later consumption.
1.1.2. Evidence of Economy, Trade and Fishing Methods

Fish remains can yield a large amount of valuable and

interesting information given careful and critical recording.
The species represented may reflect the social status of the
people inhabiting the site. Bones from 12th century levels in
the Misericorde of Westminster Abbey, a wealthy monastery in
London, clearly demonstrated that the monks enjoyed a varied
diet including over 20 kinds of fish. Of particular interest

weré'relatively large numbers of remains of sturgeon, Acipenser

sturio, john dory, Zeus faber, and turbot, Psetta maxima species

that are highly prized for their eating qualities. All are
excellent food fish and today command the highest prices in fish

markets (Jones, 1976).

Often the size and sometimes the age at death of the £fish

can be determined. Measurements on cod, Gadus morhua, jaw bones

excavated at Great Yarmouth, Norfolk, were used to estimate the
size of the fish present in medieval layers (Wheeler & Jones,

1976) . Noe-Nygaard (1983) presented similar information for

pike, Esox lucius, 1lower jaws (dentaries) and after careful
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scrutiny of incremental growth rings on vertebrae of 100 modern
pike caught at known dates throughout the year, she has
estimated the season of capture for Mesolithic pike from

Praestelyngen, Denmark.

By considering the habits and ecology of the various
species recovered, it is possible to reconstruct the sources
likely to have been exploited by ancient fishermen and to learn
something of the methods used to catch the different kinds of
fish. Another approach to reconstructing fishing techniques is
to compare the frequency of the different sizes of fish
recovered from an archaeological assemblage with hypothetical
selectivity curves for various kinds of fishing gear. Balme
(1983) showed that three sites in the Darling Basin, New South
Wales, Australia, gave fish length distributions of golden

perch, Maquaria ambiqua, indicating that gill nets were used.

Fishing practices develop as a local response to the
geography and distribution of fish. Line fishing for large cod
was prosecuted by the Mesolithic community of Bua Visterg&rd
Goteborg, Sweden, (Wigforss, et al. 1983). Similar finds of

large cod and ling, Molva molva, bones have been also reported

from Mesolithic material at Morton, Fife (Coles, 1971). At
Varanger Fjord in northern Norway a seasonally occupied
Neolithic site yielded an assemblage of fish remains dominated
by large cod (Olsen, 1967) indicating line fishing was carried

out.

Spears were used by Mesolithic Danish lake fisherman for a

pike with in situ spear tips has been excavated (Clark, 1948).
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Wicker baskets and nets have also been found in Mesolithic
deposits in Europe (Clark, 1980). All are essentially simple
technologies using locally available renewable resources. It is
therefore probable that traditional fishing methods have ancient
roots in many places. This has been elegantly demonstrated by
Enghoff (1983) for coastal fisheries in Denmark. Many small cod
and whiting, Merlangius merlanqus, bones were found in
Mesolithic middens. The traditional fishing method in the area,
still practised in this century, was setting wicker weirs at low
tide and collecting trapped fish (mostly small cod and whiting)

on subsequent low tides.

All these methods, harpooning, hook and line fishing, and
building tidal traps are discussed for early fishing in Oceania
(Reinman, 1967), and harpooning, line fishing, bow and arrow,
and nets are used today by the aboriginal inhabitants of
Amazonla (Smith, 1981) even though modern materials are now

employed.

1.1.3 Evidence of Past Environmental Conditions and Fish

Distribution

An assemblage of bones from a site is likely to reflect
local contemporaneous ecological conditions in addition to
providing economic information. For example, stickleback,
Gasterosteus aculeatus, and small dace, Leuciscus leuciscus,
bones which were recovered from Roman drainage ditches in
Southwark, London, (Jones, 1978) provide evidence of the
contemporaneous fish fauna. The distribution of stickleback

remains at Bronze Age Fen-edge West Row, Mildenhall, Suffolk,

12



indicated which areas of the site were flooded seasonally. The
fish bone data provided complementary evidence to plant
macrofossils data at West Row and helped to produce a convincing

picture of past flooding (Murphy, 1983).

While almost all fish bones found on archaeological sites
have been used by man and are the remains of food waste or food
offerings, a small percentage may have been brought onto sites
by agents other than man. For example, at coastal sites the wind
can deposit bones washed up on the beach; likewise otters, sea
birds or other scavengers can bring fish carcasses onto a site
or they may pass faeces or pellets rich in fish remains. A good
example of animal deposited fish remains recently came to light
when bones from Orkney were studied (Colley, 1983a & b). A stone
tomb floor at Isbister was found to be overlain by a
concentration of small fish bones which at first sight resembled
finely divided tobacco leaves. Closer examination showed that
many of the fish were small species of shore fish which are

unlikely ever to have been eaten by man. Otters, Lutra lutra,

were suggested as the depositing agents. It was also thought
that otters were responsible for some of the bones reported in
the Quanterness tomb, Orkney, Scotland (Wheeler, 1979a). Similar
finds of small mammal bones have been attributed to roosting
owls (O’Connor, 1983). Low concentrations of fish bones in

deposits at the Brough of Deerness, Orkney, were attributed to

birds by Rackham (1986) .

During the last few thousand years human activities have

modified the environment dramatically. Drainage, urbanization and

13



industrial pollution have had a major impact on freshwater bilota.

These changes have been particularly well documented for the river

Thames, and its fish fauna (Wheeler, 1979b).

Fish remains provide clear evidence for the distribution of
fish in the past. There are few other lines of investigation
that are capable of providing information about the changing
fish fauna of a region in the recent past. Some evidence is
available from studies describing bones recovered from natural
peat and other deposits laid down during the Pleistocene and

Holocene (e.g. Stuart, 1982; Stinton, 1985).

Historical records, while they can be of immense value,
only give occasional reference to fishes and it is not always
possible to be certain that the name used by the writer refers
to the same species today. Sometimes names in ancient documents
defy translation. Occasionally, in medieval documents such as
Kitchener’s Rolls, lists of fish are itemized with their cost
and amount purchased. Such records are obviously of

considerable interest to historians and archaeologists.

The information gleaned from historical records and
assemblages of ancient fish remains can be very helpful to
present-day biologists managing fish stocks, whether marine or
freshwater. Today most fish populations are subjected to heavy
fishing pressures from commercial and sport fishermen. Evidence
of the age and size structure of past fish populations can be
inferred from archaeological material and the evidence

considered during the development of a management strategy.

The study of fish remains can provide unequivocal evidence

14



about the food and sometimes may give insights into the
technology and trading methods of a past society. This
information is primarily important to archaeologists. Fisheries
biologists and ecologists are interested in archaeological fish
remains as they provide evidence of the past distribution and
abundance of species. Furthermore, it may be possible to deduce

something about water quality or other environmental factors by

considering analyses of fish remains.

1.2 GEOLOGY AND CLIMATE OF CAITHNESS

Caithness may best be regarded as a great plain more or
less dissected by stream courses. Its characteristic rock-
formation is the Middle or Orcadian 0ld Red Sandstone, a

formation which is dominated by mudstones, sandstones and flags
in the north and east of the county (Crampton and Carruthers,

1914) . While not germane to the main body of this thesis, it is
interesting to note that many eminent ichthyologists have been
attracted to Caithness to study the fossil fishes preserved in
the flagstones. In the 1890s Traquair announced that he was able
to recognize three distinct faunas in the Caithness 0ld Red
Sandstone, one characterizing the John o’ Groats Beds, another
the Achanarras quarry and a third in the rocks that formed the
district between Halkirk and Thurso (Traquair, 1894). These fish

faunas have been examined by many palaeontologists during the

last century and an accessible summary account of their work was

published by Saxon (1973).

However, the hard rock geology is only of marginal interest

to the present study. The Quaternary deposits are more relevant.
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Much of the county is overlain by Pleistocene drift deposits
(Omand, 1973a). All but the southern and western parts of
Caithness are covered by a shelly till upon which soils have
developed. Glacial activity is largely responsible for the
gently undulating landscape which is mostly below 100 m O.D. and
is cut by deeply incising rivers and streams. The heart of
Caithness is clothed by a deep bed of peat, up to 6 m deep in
places, and peat is still the most common source of domestic

fuel (Sharpe and Saxon, 1972; Omand, 1973b).

The spectacular coastline comprises high sandstone cliffs
and rocky inlets with characteristic flagstone layering, and a

few large sandy bays backed by extensive dunes, e.g. Sandside

Bay, Sinclair’s Bay and Freswick Bay.

During the Devensian (last glacial period), the ice invaded
Caithness from two directions. The main body came from the North
Sea_gnd swept across the county into the Atlantic Ocean,
bringing in a tenacious, shelly boulder clay, rich in lime,
which filled hollows and swathed prominences. A lesser body of
ice invaded from the interior of Sutherland leaving a sandy

boulder clay which is less tenacious and nearly free of lime.

The eustatic uplift of mainland Scotland, forming raised
beaches and a number of other features, as ice melted at the end
of the last glaciation occurred several thousand years before
Freswick Links was occupled by Pictish and Norse settlers. There

i3 no evidence that the general topography of the region 2000

yvears ago was substantially different from that seen today.
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The most important surface deposit in the Caithness is
peat, which still covers more than two-thirds of the county and
formerly clothed a greater area. This great accumulation of peat

is caused by the post-glacial climate and geography. At present

Caithness has less rain than more mountainous parts of Britain
and the summer temperature is lower and humidity and range of
temperature less. The wettest months are September and October,
May being the driest. Annual rainfall is under 1016 mm on the
high plateau and less than 762 mm on the Plain of Caithness. The
annual range of temperature varles from 11 degrees Centigrade
(C.) on the plateau to 8 degrees C. in the maritime regions. The

relatively equable distribution of rainfall, and uniformly low

temperature favour the growth of peat.

In a number of places where the basal peat can be observed

resting on clay, the first growth appears to have consisted of

dwarf willows, Salix spp., which are thought to have formed

under subarctic conditions. This bed is generally followed in
upward succession by remains of birch, Betula sp., and locally

hazel, Corylus avellana. Nearer the surface, in several places,

including near Freswick Bay, are buried pine, Pinus sylvestris,

stumps which once formed a forest or series of forests.

1.2.1 Geology and Vegetational History of the Freswick Links

Area

Freswick Bay is formed at the site of a fault. The rocks on
the south of the bay are of two kinds: flags of the Noss Head
type which overlie beds of Ackergill type sandstones. These vary

greatly in colour from grey and brown to yellow and red. They
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often include fragments of fossil plants, and thin layers of
fine grit may be present. They dip to the east at angles of 10 -
15 degrees, and form the reef beneath the cliff. They display
two features, "nodule beds" and black bituminous shales, seen at
Ackergill and Reiss. By contrast, on the north side of Freswick
Bay the low cliffs are formed of friable yellow and red
sandstones belonging to the John o’ Groats Sandstones, the
highest group in the Caithness Flagstone Series. These rocks dip
to the west-north-west, precisely in an opposite direction to

the dip of the southern Ackergill Beds.

The most recent deposits at the Freswick Bay are calcareous
sands, composed of quartz and marine shell which have an formed

extensive dune systemn.

It is also important to realize that Pleistocene drift
deposits from the Black Hill, located to the north of the site,
outcrop on the northern side of Freswick Bay. This till contailns
sands, clay and a variety of stones, including many rolled
boulders. Thus Freswick Bay is provided with a number of
exploitable sediments (peat, clay, sand and boulders) and rock
types and it is likely that these geological factors greatly
influenced the settlement Freswick Bay, while other bays (e.q.

Sinclair’s Bay) were rejected.

Like the bulk of the county, the area around Freswick is

characterized by a lack of tree cover which appears to date back
at least 8000 years (Peglar, 1979). Huntley (1985) carried out
a series of pollen analyses on cores, one of which was 350 cm

long, collected from the Hill of Harley (NGR ND 375 658) 1.5 km

18



south of Freswick Links. She compared the pollen spectra with
those obtained at Loch of Winless (NGR ND 294 546) (Peglar,
1979) which were also radiocarbon dated. Huntley concluded that
pastoral farming appeared in the region at about 5000
radiocarbon years ago. Arable farming soon followed. The next
1000 years saw sporadic farming activity which may be assoclated
with the Late Neolithic and early Bronze Age. During the period
of Pictish settlement and into the Viking and Norse periods
sporadic arable cultivation continued and Huntley concludes that
cereals may have been imported during the late Norse occupation
of the site. It must be noted, however, that such detailed
interpretation based on a pollen sequence which has not been

radiocarbon dated must be treated with caution.

Although rather bleak and windswept, the north-east corner
of the country, particularly the parish of Canisbay, now

includes rich farmland supporting cereals and beef cattle.

1.3 HUMAN SETTLEMENT IN CAITHNESS

Settlement, probably from prehistoric times, appears to
have been concentrated along the coastal zone with some inland
colonization around lochs and along rivers. However, it should

be stressed that field work has been focussed along the coast

and many traces of early occupation may lie undiscovered. Many
place names in the county contain Old Norse elements (Omand,
1973b) and suggest considerable settlement in the Viking and
Late Norse periods. Nicolaisen (1982) distinguished between the

Norse names of the north and east of the county and the Gaelic
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names in the south and west. In the parish of Canisbay, all the
surviving name elements, where not modern, are Norse or Norse-

derived.

Archaeological evidence for Viking and Late Norse activity
is relatively sparse. The site of Freswick, 5 km south of John
o! Groats, has been known as a Late Norse occupation site from
field walking and excavation since the early part of this
century. Sites of similar period are well known on the islands
of Orkney and Shetland (Wainwright, 1962; Small, 1968; Morris,
1989), but until recently Freswick was the only settlement site
in Caithness producing Late Norse material. However, two sites

on the north coast, Robertshaven (NGR ND 388 736) and Huna (NGR

ND 399 735) have recently yielded pottery which is very similar

to that found at Freswick (Batey, 1987, 31).

The precise dating of this Viking activity is uncertain.
However, there does not appear to be any evidence for Viking
activity in Caithness before the very late 9th or early 10th
century, while Orkney was occupiled much earlier (Batey, 1987).

The current thinking is that the Orkneyinga Saga is likely to be
accurate in stating that Caithness was settled by individuals

from Orkney (Taylor, 1938).

A settlement frequently identified as Freswick is mentioned

in both Ni&l’s Saga and the Orkneyinga Saga and was the site

home gf a worthy man called Skeggi’ (Batey, 1987, 21).

Broadly contemporaneous archaeological evidence in the

county include pagan Viking graves at Westerseat and Castletown
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(Anderson, 1874); Reay, Sandside Bay (Grieg, 1940); and a fine
Runic cross-slab from Thurso. The towns of Thurso and Halkirk
may have been settlements since the eleventh century; however,

attestable evidence of this period 1s remarkably elusive.

The precise date of abandonment of settlement on Freswick
Links is unclear but is thought to have been during the 13th or

l4th centuries (Batey, 1987).

1.4 PREVIOUS WORK ON FISH REMAINS FROM FRESWICK LINKS

A number of excavations have been carried out at Freswick

Links by Tress-Barry, Edwards, Curle and Childe (summarized by
Batey, 1982). Edwards (1925; 1927), Curle (1939) and Childe

(1943) all describe the occurrence of midden deposits during
accounts of their excavations, sometimes noting deposits ?full
of fish bones’ or deposits of '‘midden and fish bones’ (Childe,
1943, 10). However the only analysis of bones from Freswick was
a short report by Miss M. Platt (1939, 109) who examined bones
excavated by Curle. The only fish species mentioned was cod,
collected from Curle’s excavations of Norse structures. She also
noted the presence of remains of small mature ox, pony, red

deer, grey seal, pig and gannet.

Between the 1940s and 1979 little systematic archaeological
work was carried out at Freswick, or other sites in Caithness
apart from the collection of casual finds and a little field
walking. By contrast, excavations at a number of sites in Orkney
have produced a plethora of fish bone reports including an

account of the Pictish and Norse levels at Buckquoy, Bay of
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Birsay (Wheeler 1977a), neolithic material from Quanterness
(Wheeler, 1979a) and a number of sites investigated by Sarah
Colley including Isbister chambered tomb, Saevar Howe (which
also produced assemblages of fish bones of Pictish and Norse
date) and other sites presented in her doctoral thesis (Colley,
1983b) . These investigations have shown fish remains to be
abundant in the region and have demonstrated that large and

small gadid fishes have been exploited since the Neolithic

period.

During 1979 a pilot study of the midden deposits at

Freswick Links was undertaken (Rackham, Batey, Jones and Morris,
1984). Two small column samples were collected with the
objective of assessing the range of animal and plant remains
present in midden layers and to determine if excavation might be

worthwhile. Column 1 produced bones of the following species (in

rank order of number of identifiable remains) cod, Gadus morhua,

1ling, Molva cf. molva, haddock, Melanogrammus aeglefinus, and

sajithe, Pollachius virens. In addition flatfish and unidentified

gadoid bones were also present (Rackham et al. 1984, 37).

Column 2 produced a higher diversity of species composed

chiefly of those species found in Column 1, but including sprat,

Sprattus sprattus, herring Clupea harenqus, eel, Anquilla

anquilla, lumpsucker, Cyclopterus lumpus and a gurnard,

Triglidae (Rackham et al. 1984, 42-3). A wide variety of fish

remains of the represented species were present including

otoliths, scales and dermal structures, vertebrae, and other

bones. The size of the fishes from the Column 2 samples was
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established by comparison with bones of the same species of
known total length and the distribution of fishes in the layers
examined. It appeared that large and medium sized cod were
present throughout the column apart from the upper two samples
and sample 8 which were formed of clean shell sand. Large saithe
were only present in samples 2 and 4 from the top of the column
but small and medium sized individuals were represented in
almost all other samples. Ling bones, mainly from large
individuals, were present in all samples but 2, 8, and 14

(Rackham et al. 1984, 46).

Further insights were gailned into the fish remains present

at Freswick by rescue excavations at Freswick Castle, located at

the south of Freswick Bay undertaken in 1979 (Batey, Morris and

Rackham, 1984). These excavations took place in cramped
conditions and it was not possible to date the bone rich
deposits closely. Nevertheless, bones of a small salmonid, cod,
ling, saithe, gurnard and lumpsucker were found (Batey et al.

1984, 113).

Thus, at the start of the 1980 excavation there were very
clear indications that large numbers of well preserved fish

remains were present at Freswick Links.
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Chapter 2

METHODS AND MATERIALS
2.1 THE DEVELOPMENT OF A SAMPLING STRATEGY

At the outset of the project it was apparent that it was
neither practicable nor desirable to excavate the whole site.
Constraints of time and money required that a sampling strategy be
developed. To this end, the principal excavators (C. E. Batey, C.
D. Morris and D. J. Rackham of the Department of Archaeology
University of Durham) and the author met to formulate a cost-
effective strategy to recover artefacts and biological remains

while examining the nature of the deposits and structural remains.

Sampling strategies are designed to select a small, but
representative, number éf specimens from the target population. By
examining characteristics of the sample it is possible to predict
the nature of the target population. Approaches to sampling have
been described and discussed by a large number of authors in many
academic disciplines. Those directed towards environmental and
biological investigations (e.g. Green, 1979; Gilbertson, Kent and
Pyatt, 1985) proved to be less relevant to this project than those
aimed specifically at archaeological work (Muellex, 1975; Cherry,
Gamble and Shennan, 1978). These showed that a flexible approach
was required to suit the varying nature of the deposits, and to
answer specific research questions. Interim accounts of the
excavations, including detalls of the development of the sampling
procedure, were produced annually (Batey, Jones, Morris and
Rackham, 1981; Batey, Morris and Jones, 1982 and Batey, Jones,

Morris, Rackham and Rains, 1983).
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2.1.1 Positioning of the Trenches

The prime reason for the excavations was to assess the nature
of the deposits in the parts of the site which were threatened by
and suffering from erosion. Thus, attention was concentrated on
the cliff-edge, where sand extraction and storm damage were
causing significant erosion, and on specific inland areas of
deflation, caused primarily by over-grazing and burrowing by
rabbits. The fourteen trenches (known as Areas 1-14) were located
to avold sand dune hills which had formed on top of archaeological
layers. The excavators also wished to sample deposits associated
with the remains of a broch,. Viking buildings and cyst graves
found on the Links. Figures 2-10 show the location of trenches,

columns and the topography of the Links.

One small trench, known as Column 3, was deliberately sited

in an part of the Links which had no signs of midden material or
other archaeological features. This was excavated in order to

investigate the kinds and concentrations of biological materials
present in the accumulating sand deposits in a part of the site

free of midden material and evidence ¢of human occupation.

Random or regular interval siting of trenches was not
possible. The excavators decided the position of each trench by
referring to the eroding cliff-edge section or by considering the
location of documented archaeological remains. Thls aspect of the
sampling strategy is best described as ’judgment’ or

fauthoritative’ sampling.
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