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Abstract 
 

This study undertakes to provide analysis of the animal remains 

excavated during 2013 from a site thought to be associated with the 

medieval town centre of Cromarty on the Black Isle on the east coast 

of Scotland. The project is ongoing and analysis of this material will 

provide a foundation for understanding the role of animals in the 

history of the town of Cromarty. The animal remains will be used to 

look at Cromarty in the context of the economic situation of medieval 

Scotland and to compare Cromarty to other medieval burghs. 
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Introduction 
  

Throughout its history the region now known as Scotland has 

had a long tradition of life centred on its agricultural and natural 

resources the exploitation of domestic and wild animals has fueled its 

economy and supported its people even up to and past the medieval 

period.  This focus had many branches including crops and fisheries, 

but it was in the rearing and organisation of trade of resources focused 

on domestic animals and fish that particularly show Scotland’s place in 

the larger economic stage throughout the medieval period.  

The animal material studied here will be used to show the 

situation and lifestyle of Cromarty in relation to other burghs and in the 

context of Scotland as a nation. While not being as large as some of 

its neighbours Cromarty was in a position of advantage as an eastern 

port in Scotland from which access to the European markets would 

have been available. 

The focus here will be to ascertain the likely purpose of the 

deposited animal remains recovered and the likely lifestyle they 

represent. The exact time period may be difficult to determine at this 

point but historical implications will be considered in how the 

composition of the remains might represent certain activities, 

organisation, locations in time, or a combination of these factors. 

In the first chapter a brief historical outline will place Cromarty in 

the larger scene of Scotland and Europe in which the consequences of 
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the economic impact of the pastoral economy can be considered. This 

will be followed by a brief introduction to the archaeological site from 

which the material is drawn keeping in mind that the project is still 

underway and many specifics have yet to be fully analysed. 

The second chapter will put forward the methodological 

framework and describe some of the techniques, the reasoning behind 

their use and the problems faced in analysing the material. It will 

discuss identification, assessing specific qualities of animals, the 

taphonomic complications involved, and quantifying the remains. 

The third chapter will present the results of the zooarchaeological 

assessment by describing what was revealed about each of the taxon 

found and analysed. 

Then in the fourth chapter the implications of the data will be 

discussed and incorporated into the historical background of Scottish 

burghs and possible interpretations of the site based upon the animal 

remains will be considered. 
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Chapter 1: Background and Context of Study 

 

Introduction to the Historical Context 

 

The town of Cromarty is located on the tip of the Black Isle 

peninsula north of Inverness.  Cromarty is believed to have been 

established as a sheriffdom around the royal castle with the first 

sheriff, William de Monte Alto, being mentioned in 1264 (Watson 1924, 

3; Alston 2006, 8). This is the first record of the settlement; although, it 

likely came from an earlier establishment. Cromarty would have been 

one of the northern extensions of lowland feudalism while many of the 

areas north and west of it in the highlands would have remained 

organised through kinship (Barrel 2000, 24).  

Cromarty castle was one of several castles established in the 

period as a stronghold when the central Scottish authority could not 

reach and pacify local areas (Watson 1924, 102). The castle was held 

by the English in 1291, was granted to Hugh Ross in 1315 with the 

sheriff continuing maintenance (Alston 2006, 10) and later became the 

seat of the Urquharts. The building was demolished in 1772 and is 

now replaced by Cromarty House (Watson 1924, 99). The castle in its 

defensive capabilities, aided by the Sutors, highlights one of 

Cromarty’s best features, its access to an exceptional harbour 

(Watson 1924, 7). Through its defense of Cromarty firth as well as the 

historic northern ferry route Cromarty’s location is an asset to its 

development (Alston 2006, 4). 
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The harbour is important because it is likely the chief benefactor 

of the fishing and trading industries which form the strongest 

foundation of the town. Throughout the medieval period in Scotland 

trade was centred on the east coast especially on the ports of 

Aberdeen, Dundee, Perth, Leith, and Berwick (Yeoman 1995, 69). 

While smaller, Cromarty would have been in a good place to take 

advantage of this as even small burghs up and down the east coast 

benefitted from and exercised a great deal of overseas trade (Lythe 

1960, 118). The right to conduct this trade came from their burgh 

status. 

Cromarty’s foundation as a royal burgh does not have a clear 

date (Alston 2006, 15). The role of a royal burgh in Scotland is 

essential to understanding the role Cromarty played in the greater 

society and how its economic situation might influence the animal 

remains found at the site. Royal burghs were granted monopolies over 

conducting trade which applied to resources within their hinterland and 

with the reception of foreign goods (Grant 1934, 90). Burgh’s also 

acted as points of communication throughout the country. Along with 

overseas trade there was a trend of trade to head south (Lythe 1960, 

4) and also for the south to occasionally send needed goods north 

(Lythe 1960, 5) in this way burghs also often acted as gateways 

between the two regions. 

The control over trade gave burghs significance that cannot be 

overlooked. It made burghs more important than their size and 
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population might suggest (Alston 2006, 15). Despite the number of 

burghs only a few of the towns had very large populations (Smout 

1969, 157) but the role of burghs at this time was not necessarily to 

concentrate the population and shift focus away from the rural areas. 

As a manifestation of the trend to urbanisation and specialisation 

burghs were part of a large scale change, but they were also part of a 

system. By acting as a location by which marketing and trade would 

occur they made their importance as a point of connection for 

industries, agriculture, trade and community rather than as an 

independent outpost. However, the need for urbanisation and the 

change in society away from a subsistence economy to an organised 

trading economy encouraged increased agricultural production and 

foci (Yeoman 1995, 54) 

In this light the more important industries in Scotland remained 

agriculture and fisheries (Watson 1924, 60; Lythe 1960, 1) and this 

was just as true for Cromarty. Burghs were viewed as advancements 

to more international markets but they were essentially processors of 

the countryside’s products and lived on the resources brought to them 

from the surrounding rural area (Yeoman 1995, 72). The role of the 

fisheries will not be fully considered here; however, the analysis of the 

mammal remains to follow should be considered within the context of 

the importance of the fishing industry. 

Fishing has long been an important industry in the town and it 

was of great importance in the larger Scottish economy. Various 
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species of fish were caught in Scotland including cod, ling, saithe, 

haddock, plaice, halibut, herring, eels and salmon using hand lines, 

nets, and traps and were processed, preserved and eaten fresh 

(Yeoman 1995, 84). Fishing could result in multiple opportunities for 

bone loss, with at sea processing and various stages and locations for 

onshore processing, and the eventual export, leaving complex 

evidence for the nature of the processing and also complicating the 

possible reasons behind absences of species or skeletal elements 

(Colley 1986, 35). Some important locations for fishing practices may 

even work as staging grounds and provide no evidence of the industry 

(Reitz and Wing 2004, 265). Archaeology also aids loss through 

preservation and collection in creating a bias towards finding the larger 

species. 

As mentioned the fish remains will not be discussed here but it 

must be considered that the mammal remains as they are presented 

are only a part of a diverse lifestyle where people created advantage 

in many industries and where towns often brought together all of these 

resources through trade and marketing. Knowing this provides an 

opportunity to demonstrate how each discipline helped to build the 

society as a whole. Cromarty is in particular an old and well 

established fishing community. Along with Avoch it operated with a 

structure and organisation slightly different from other more 

independent and smaller localised fishing enterprises outside of the 

Black Isle (Alston 1999, 76). More people and boats were brought 

together to work centred in Cromarty and fishing would have been an 
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inseparable part of life along with the rearing, use and trade of 

livestock.  

As well as the fishing industry the conducting of trade and 

export was focused on the production of wool, woolfells and hides 

which were the items from which customs dues were collected (Alston 

2006, 16; Grant 1930, 308). The importance of these items dominates 

the export economy of Scotland but is also particularly important in 

considering this study. That the most important export products are 

raw mammal materials should indicate the significance of the study of 

animal remains in understanding the history of Scottish towns. 

Additionally these resources must be considered for their local 

importance as well. Leather was an important export but it was also 

valuable domestically and a necessary part of local craft and 

production (Yeoman 1995, 73). Wool was processed and woven 

locally enhancing the importance and size of sheep flocks (Lythe 

1960, 10). 

In comparison to the Royal Customs collected on wool, 

woolfells, and hides, the dues that the burghs collected for conducting 

trade provided not nearly so much of an impact on the direction or 

choice of ports that trade flowed to (Lythe 1960, 81) but competition 

did exist as suggested by Inverness submitting complaints of its 

northern neighbours including Cromarty (Alston 2006, 22). The 

advantage of the system was more than enough for the central 

governance to support the freedom of small ports. The principle 
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people of the town were given many benefits by this independence 

from larger centres especially a monopoly over marketing and trade of 

goods produced in a large area of surrounding countryside while the 

monarchy was able to tax and manage trade without expending too 

much energy on local governance (Yeoman 1995, 54).  

This sort of arrangement; although formally approved by the 

crown, arose in many cases from organic growth in wealth and 

industry. Despite this, the established control of local burghs does 

show in evidence of early street planning but many towns became 

more crowded over time as wider streets and planned frontages were 

lost to expansion. The towns were also arranged with a great deal of 

mixing between occupations and wealth and quickly dissipated into the 

countryside around their peripheries. As the dependence on rural 

agricultural resources might suggest divisions between town and rural 

environments were not so distinct. Certain Animals might spend their 

time living with the people in the town and the edge of a town might 

quickly disperse into countryside (Yeoman 1995, 54, 66). All of this 

could lead to complicated rubbish deposits. 

This urban organisation and harbour advantage should not be 

seen as overshadowing the advantages supporting agriculture. 

Cromarty is often described in its position on the Black Isle and on the 

east coast of the Ross and Cromarty region of Scotland. The east 

coast of the region is put in contrast to the more rugged west as being 

an area of fertile plains and good weather that is in part aided by the 
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mountain barrier between the coasts (Gillen 1984, 43). The east coast 

also has finer more fertile soil than the west (Gillen 1984, 39) and the 

Black Isle in particular has long been noted for its excellent farming 

conditions (Watson 1924, 6).  

However, descriptions of Scotland’s agricultural potential may 

overestimate importance of arable farming and underestimate the 

importance of livestock and that rugged upland territory. Farmers 

practiced both disciplines in medieval Scotland and gained much of 

their wealth from export of livestock products. Some of the 

descriptions of historic farming in Scotland focus more on outside 

perceptions of what agriculture should be and what modern 

improvements had and could achieve rather than understanding 

Scottish agriculture as it worked for the people (Watson 2001, 27). 

This is helped by the bias that in most of medieval Europe arable 

farming was more important than in Scotland (Watson 2001, 32). 

Accounting for some variation from culture and climate there was 

some uniformity to farming settlements in Scotland in that they were all 

mixed, allowing some self-sufficiency while surplus animals could be 

used for trade (Smout 1969, 133). While considering the limitations of 

this history and the limitations of the system in generating wealth the 

independence of this farming system can hide some of its value when 

compared to other agricultural organisations of the time. 

Given all of these advantages prosperity was a familiar part of 

many periods in Cromarty’s history but is was variable (Alston 2006, 



 
19 

 

17) with several periods when indications of trade was not so good 

and less money flowed through the town. The degree of impact this 

might have or might be observed to have in the animal remains cannot 

be ascertained here. Indeed many of the changes in the 

archaeological record are hard to see in the animals remains not just 

in the downturns but also as improvements in agriculture became 

more important in Scotland. It has been argued that improvements in 

agriculture while creating massive social upheavals and change are 

too insignificant in livestock changes to leave a large enough 

impression to be visible in the archaeological record (Smith 2001, 

275).  

It is also possible that the problems with trade may not be 

reflected in animal material because of the focus of trade and its 

limitations. Scotland was chiefly an exporter of raw resources and sat 

at the end of trade networks. It saw less diversification and more 

potential limitations in export than other economies (Yeoman 1995, 

70). These raw resources would continue to be necessary even when 

the export market was limited and would likely continue to see some 

export, as well, the potential to develop many local industries and 

specialisation was exploited, but the limited benefit of trading in raw 

animal resources could affect the overall economic benefit even while 

livestock practices were maintained and continued to be 

archaeologically visible. 
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This was Cromarty’s location in the overall agricultural and 

economic situation in Scottish history. There is room for the study of 

many specific aspects and changes of this life but first a basic 

understanding of what animal resources meant to Cromarty and its 

economy must be understood and that is what this study will 

undertake to present. 

 

 

The Archaeological Site and Excavation 

 

Storm erosion along Cromarty’s eastern coast in December 

2012 revealed both the presence of significant archaeological deposits 

and the importance of harnessing the opportunity to study them. The 

material studied in this report comes from initial investigations and the 

excavations of the site conducted in the summer of 2013 by the 

Cromarty Medieval Burgh Community Archaeology Project directed by 

Ross and Cromarty Archaeological Services and West Coast 

Archaeological Services. The excavation took place in the oldest part 

of Cromarty around the now gone Thief’s Lane (Birch 2013), near what 

was once the centre of the old town (Alston 1999, 231). The coastline 

of the region is unstable with a long history of parts of settlements 

being overtaken slowly by erosion something that archaeological 

considerations of this and other towns have reflected upon (Dennison 

and Coleman 1999, 14). It is likely this site when originally occupied 

was farther from the coast. 
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In its first year of excavation of the remains of Thief’s Lane, the 

abandoned road, was discovered along with several buildings. Some 

of the buildings on the coastal side of the road matched expected 

locations of old houses visible on a map produced in 1832 (Cromarty, 

The Great Reform Act Plans and Reports) before the abandonment of 

the lane. Buildings on the opposite side of the road were also 

uncovered possibly providing evidence to an earlier time in the burgh. 

Excavations at Cromarty are an ongoing project. The study of 

the mammal remains here will hopefully add to the larger 

understanding of the site as it is drawn together. Undoubtedly more 

information will be unveiled as the mammal remains discussed here 

are compared to what will be found in the ongoing excavations as 

earlier periods of occupation are uncovered and phases are 

established by which remains can be compared across time. 

While integration with the archaeological site and material will 

likely shed new light on the remains it will not take place at this stage. 

That is to be a part of the ongoing research on the medieval town of 

Cromarty as excavations continue and additional animal remains are 

uncovered. As a clear picture of Thief’s Lane emerges there will be a 

greater context within which to consider these remains allowing for a 

greater understanding of the town’s history. 

The specific legal structure of the Scottish burghs and their 

monopoly over marketing and trade makes it difficult to compare them 

with other medieval British and European towns. The pressures on 
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meat producing animals were different, as all meat sold and all hides 

for export must be slaughtered within the town. This means that the 

animal remains found in a Scottish burgh are likely not truly 

representative of those eaten by the town’s people (Hodgson 1983, 5). 

Comparison between Scottish burghs is enabled by excavations that 

have been conducted in Perth, Aberdeen, Elgin, and Rattray (Hodgson 

1983; Smith 1994, 1995, 1996a, 1996b, 1997, 1998b; Smith and 

McCormick 2001; Murray and Murray 1993). In the 1970s rescue 

excavations in Aberdeen and Perth revealed information on medieval 

burghs through unveiling damp well sealed environments that allowed 

preservation of organic material by blocking out oxygen (Yeoman1995, 

53). Continued excavations in these cities, and with the further 

additions of the other burghs mentioned above, produced more and 

more information giving a better idea of how the Scottish agricultural 

system interacted with the towns and trade. The study of Cromarty 

looks to add to this research by providing a glimpse into its history and 

through comparison giving a broader sense of the system of burgh 

settlement in Scotland and its variation.  

There are many limitations that work into conducting a study on 

the remains of animals in Scotland. The nature of the acidity and 

composition of the soil does not suit the preservation of bones and 

other organic material (Clarke et al. 2002, 6; Gillen 1984,39) making it 

less likely that bones of any kind will even be found. Much of the 

excavation and study of animal remains is limited to the medieval 

towns, this is not inconvenient when considering Cromarty as several 
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comparable contexts are available to look at, but it limits greater 

comparison across time and across other areas of society. This 

limitation of location results from many of the excavations taking place 

as part of development projects or as rescue, such as from erosion as 

with the Cromarty excavation. This means that rarely has an 

excavation been chosen or planned based upon acquiring more 

specific information about deposits and there have not been 

systematic excavations of any towns to determine spatial 

differentiation of deposits of animal bones (Noddle 1994, 119). 

Similarly most refuse analysed is mixed and very few specific 

workshops have been identified to allow more specific understanding 

and comparison of distributions of bones (Yeoman 1995, 72). 

In this way the study of animal life in medieval Scottish burghs 

presents a great deal of room for exploration and expansion and the 

addition of Cromarty’s assemblage of animal remains provides the 

value of a new context with new influences acting upon it in the 

shaping of its history and it provides a context potentially less 

disturbed by modern development than some of its peers.  
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Chapter 2: Methodology 

 

Collection 

 

 Collection during the excavation at Cromarty was primarily 

conducted by eye during the digging process while more complex 

deposits, usually consisting of large amounts of fish bone, were 

passed through a screen. 

 Samples collected by eye during excavation create a strong 

bias in favour of larger specimens (Payne 1975, 11) (O’Connor 2000, 

31). This includes comparison of sheep to cattle all the way to the 

smallest of animals. The smaller the animal the more of its remains will 

be found while using a screen rather than during the excavation 

(Lyman 2008, 154). 

However, as is often acknowledged, sieving can be a time 

consuming and intensive process (O’Connor 1988, 122). It is likely 

some loss and bias of material has occurred but it is also likely that 

comparable sites in Scotland have followed a similar path. 

 

Identification 

 

Identification of the animal remains was carried out using the 

comparative archaeozoology collection of modern animals located in 

the osteoarchaeology laboratory of the School of History, Classics and 

Archaeology in the University of Edinburgh.  



 
25 

 

This collection was supplemented by printed reference 

materials: Schmid 1972, France 2009, Hillson 1992, and Hillson 2005. 

Additionally, consultation especially with my supervisor László 

Bartosiewicz was employed occasionally in identifying specimens less 

represented in the other available materials or in seeking clarification 

or confirmation. Goat and sheep skeletal remains can be difficult to 

separate. Where possible some elements were identified as either 

sheep or goat following the morphological methodology reviews by 

Zeder and Lapham 2010, and Zeder and Pilaar 2010 otherwise they 

were categorised as Sheep/Goat.  

The bones were identified to their element, side and taxonomic 

category. They were recorded as either left or right, or where this was 

inapplicable or unknown they were labelled as unassigned. From 

these categories MNI was established, the number of complete 

specimens present was recorded and the percentage of the species 

that each element accounted for was noted. Weight of each specimen 

was obtained to the nearest gram and measurements following von 

den Driesch 1976, and Davis 1996 were conducted using Vernier 

calipers and an osteometric board. A listing of measurements taken is 

presented in Appendix 2. 

 

Determination of Age at Death 

 

Creating age at death profiles can be useful in understanding 

the dominant uses of animals and when the opportune time of 
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slaughter was to make the most of the desired products. Meat animals 

might be killed upon reaching full size but before more resources are 

expended on maintaining them. Animals kept for products such as 

wool, will live long enough for full use of the renewable wool source 

and for the animal to cease producing offspring for the continued 

production of wool (Davis 1987, 157).  

The most precise age estimation possible relies on studying 

dental eruption and attrition within a population. This is done using 

mandibles, which preserve quite well, allowing for teeth to be viewed 

in context so that overall biting surface patterns can be accounted for 

and anomalies in occlusion will not be missed.  Unfortunately few 

complete mandibles were present. Instead age determination was 

supplemented with epiphyseal fusion data. Epiphyseal fusion is less 

used, less precise and less reliable than dental data (O’Connor 2006, 

4). It can be affected by population, breed, time period, diet, disease, 

castration, and the sex of the animal, it is also known to likely occur 

earlier in the improved modern animals from which comparative 

studies are based (Davis 2000, 186; Noddle 1974, 200; Amorosi 1989, 

9). As well, epiphyseal fusion timing is a range. Fusion occurs within a 

certain likely period but varies by individual. Bones will fuse in a 

particular order but in an assemblage of fragmentary animal remains 

there is rarely a complete individual to allow for comparison.  

Overall, epiphyseal fusion is not a reliable or desirable method 

to create profiles of the patterns by which animals were slaughtered 
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(O’Connor 1991, 254). Used here they will suggest a rough division 

between juvenile and adult individuals. 

Taphonomy  

 

Taphonomy is the study of the processes that affect organic 

remains from the time of the animal’s death until it is collected (Lyman 

1994; Efremov 1940). The main divisions in taphonomic study are 

biostratinomy, which studies the forces that affect an individual 

between its death and burial, and diagenesis which studies the forces 

that act on remains after they have been buried (Lyman 1994, 16). 

 Biostratinomic factors that are considered in this study include: 

butchery, cooking, scavenging, transportation, and deposition. The 

factors of diagenesis considered are: erosion, fragmentation, and 

weathering. 

 Butchery marks were identified to the location on the bone and 

as either being cut marks made with a metal knife, chop marks made 

with a larger knife or tool, or saw marks. 

 Identifying cooked material and how material was cooked is 

more difficult. Burned bone was identified but there can be any 

number of reasons why a bone was burned (Costamagno et al. 2005, 

51) and it is often true that cooking meat will not burn the bone at all 

(Kent 1993, 348). That being said given the nature of the deposit as 

likely mixed residential rubbish there is good reason to believe that 

many of the remains present were cooked or processed for food. 
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 Scavenging is assessed through recording incidences of 

gnawing on bones and calculating a percentage of NISP affected for 

each taxon. 

 Transportation will not be analysed in this study but 

consideration will be given to Cromarty’s role as a trading port.  

 One of the aims of this study is to better understand the 

deposition of this material through assessing what sort of material was 

likely deposited to create the assemblage present and what this says 

about its local environment. 

 Weathering and erosion were assessed following 

Behrensmeyer and McKinley’s respective recording standards 

(Behrensmeyer 1978) (Brickley and McKinley 2004). See Appendix 1 

for a summary of the stages. 

 Fragmentation was assessed by comparing the number of 

complete bones to the overall NISP, considering which bones were 

best preserved, and looking at the weight of what was identified versus 

that which was not. 

 

Quantifying the Remains 

 

The animal remains were counted in three ways.  First NISP, 

Number of Identified Specimens, was obtained as specimens were 

identified. NISP is one of the most fundamental measurements. It has 

various complicating factors: NISP is an ordinal scale preventing 
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certain statistical analyses, it cannot account for fragmentation, it does 

not reflect the variance in number skeletal elements present in 

complete individuals from different species, it is affected by butchering 

patterns when practices vary between species, and it cannot account 

interdependence of skeletal remains (Lyman 2008, 29). These and 

other problems are part of the considerations in using NISP but it is 

still often preferred over MNI (Lyman 2008, 81) which is another 

quantification used in this study.  

MNI, or the Minimum Number of Individuals, uses the most 

abundant element from a taxon to estimate the minimum number of 

individuals that must have been present to account for the number of 

elements. In doing so it accounts for interdependence, fragmentation, 

and variation in skeletal composition of animals. However, MNI also 

has complications: it is a minimum value and cannot be used in ratios, 

it exaggerates the importance of lesser represented animals, it can be 

derived using several methods limiting comparability and it suffers 

aggregation in that how a collection is divided will produce different 

results (Lyman 2008, 46).  

There are other methods of measuring taxonomic abundance 

but the prevalence of NISP and MNI allows greater comparative value 

to be gained in using them. The weight of the bones was also taken as 

an additional measure to provide another factor of comparison. Weight 

allows the differentiations of animal sizes and the comparison of 

presumed significance of animals of larger mass by accounting for 
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variation in size (Reitz and Wing 2008, 65). This can create other 

problems in presumptions of allometric scales and standard expected 

meat weight. Bone weight also has been found to be closely related to 

NISP (Lyman 2008, 103) and it can be affected by diagenetic 

processes. However, together these three methods will allow greater 

comparison and flexibility in considering the animal remains. 
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Chapter 3: The Faunal Assemblage 

 

Summary of Data 

  

An overview of the site shows that domestic animals represent 

the majority of the assemblage with cattle, sheep, goat, pig, horse, 

dog, and cat representing 96.13% of the Number of Identified 

Specimens (NISP) when considering the weight of dry bone this 

becomes approximately 98.4% of the assemblage.  This is owed to the 

fact that 3.08% of the remaining 3.87% of the NISP is made up of 

Hare and Rabbit bones. Because there is no strong evidence for the 

rabbit remains found here being contemporaneous with the other 

remains, due to the burrowing lifestyles of rabbit, they are not 

considered domestic in this case. However, exploitation of domestic 

and feral rabbits would have been possible throughout the time period 

that this site was occupied (Davis 1987, 194). 

Several species could not be identified to any strict specificity. 

Identification is limited by the expertise of the observer and also the 

range covered by the reference collection. There are various 

explanations for the less specific categories. The hare present could 

be one of two species present in Scotland the Mountain Hare Lepus 

timidus and the Brown Hare Lepus europaeus. The marine mammals, 

the small cetacean and seal, are represented by one fragmented 

element each. No comparative elements were present and so neither 

could specifically be identified. The deer fragments were grouped 
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together; although, elements are present from both red deer and roe 

deer neither is present in great amounts and the fragment of antler 

found could not be distinguished as either.  

Taxonomic 
Designation NISP %NISP MNI Weight  %Weight 

Cattle (Bos taurus) 617 34.57 9 9968 60.58 

Sheep (Ovies aries 
aries) 229 12.83 21 1338 8.13 

Sheep/Goat 366 20.5 11 1686 10.25 

Goat (Capra 
aegagrus hircus) 3 0.17 1 34 0.2 

Pig (Sus scrofa 
domesticus) 212 11.88 6 791 4.81 

Horse (Equus ferus 
caballus) 90 5.04 2 2218 13.48 

Dog (Canis lupus 
familiaris) 190 10.64 3 129 0.78 

Cat (Felis sylvestris 
cattus) 9 0.5 2 33 0.2 

Hare (Lepus sp.) 20 1.12 2 17 0.1 

Rabbit 
(Oryctolagus 
cuniculus) 35 1.96 3 4 0.02 

Deer 5 0.28 2 116 0.71 

Small Cetacean 6 0.34 1 67 0.41 

Seal 2 0.11 1 34 0.21 

Human (Homo 
sapiens sapiens) 1 0.06 1 20 0.12 

Assemblage Total 1785     16455   

        Table 1: Summary of animal remains 
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Figure 1: NISP of all taxon 

 

The summary of the taxonomic identification of the remains 

shows that cattle and sheep dominate the assemblage. There are 

many bones and bone fragments that are difficult to assign as either 

goat or sheep. However, the importance of sheep to the economy of 

the area, the likely proportions of sheep and goat that would have 

been represented, and the vast difference in identified sheep 

compared to the identified goat in the remains should be considered 

when looking at the data. While it cannot be said that the category of 

sheep/goat is sheep, it is worth considering it together with the sheep 

when comparing it to the cattle. 
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Taphonomy 

 

Gnawing 

 

Only a small number of bones were observed with definite signs 

of animal gnawing. Given the everyday roaming of animals around 

medieval towns including dogs and pigs it is not surprising that 

gnawing would be found. This may be reduced by other taphonomic 

factors obscuring the visibility of teeth marks or it may be part of the 

bias of observer experience. All of the gnawing appears on the four 

largest livestock categories. It is also not surprising the Sheep/Goat 

category should present the largest number as gnawing can obscure 

identification that might otherwise place a Sheep/ Goat bone as a 

sheep or goat bone. 

  

Animal Gnawing 

B 9 

O 5 

O/Ca 11 

S 2 

Total 27 
Table 2: NISP observed to have 
animal gnawing by taxon 

 

Preservation 

 

Preservation of the bone was good and fairly consistent. Most 

bones presented a weathering level of 1 following Behrensmeyer’s 

classification with no tissue residue but minimal cracking apparent and 
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some articular surfaces showing mosaic cracking (Behrensmeyer 

1978, 151). Erosion was also fairly minimal occasionally heavily 

eroded elements or contexts would be present but overall the bone 

was mildly affected. Erosion affected a larger portion of the bone than 

did weathering (Table 3). 

  Weathering % Erosion % 

0     1683 94.29 

1 1763 98.77 93 5.53 

2 6 0.34 4 0.22 

3 16 0.9 1 0.06 

4     4 0.22 
Table 3: NISP and %NISP effected by weathering and erosion 

  

In looking at a comparison of weathering and erosion by taxon 

(Table 4) we can see that although the sample is too small to say with 

anything near certainty that there is a trend weathering mostly appears 

to follow the NISP size with the overall number of weathered 

specimens increasing with the larger portion of the NISP the animal 

accounts for. Erosion on the other hand clearly favours the pig bones 

which is a consistent experience in archaeological sites and in other 

burghs (Hodgson 1982, 17). 

 

  

Weathering Erosion 

2 3 1 2 3 4 

Cattle 1 9 34 2   1 

Sheep   2 16     1 

Sheep or Goat 3 3 9 1 1 1 

Pig 1 2 62     1 

Dog 1     1     
Table 4: NISP of specimens effected by weathering and erosion by taxon 
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Fragmentation was much more evident; however, with the 

bones remaining whole being of the more durable skeletal elements. 

Fragmentation could be attributed to many taphonomic forces 

including: marrow extraction, collecting bone for tool making, that is 

biostratinomic processes, or they could be factors of diagenesis such 

as trampling, the pressure of soil compacting, and erosion and 

weakening of the bone structure.  

Bones are subject to different degrees of destruction through 

the taphonomic process depending on their density. In the case of 

long bones the fragmentation of the diaphysis either for resource 

extraction or through the diagenesis creates durable fragments from 

the bone that are none the less lost in the identification process 

because they are non-descript (Marean and Frey 1997, 709). This has 

likely occurred in these remains leaving long bones underestimated. 

Especially in the case of cattle and horse which are of similar sizes 

thus obscuring each other.  

The overall weight of entire assemblage was 23564g of which 

16455g, 69.8%, was able to be identified. Weight can be a problematic 

characteristic to use when comparing material due to the variation in 

diagenesis affecting mineral uptake in individual fragments (Noe-

Nygaard 1977, 230). However, it does produce some ability to 

compare preservation. Most of the complete bones were the denser 

elements (Lyman 1984) and the majority of elements were fragmented 

with the elements having the most number of complete 
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representatives being the phalanges for Cattle, Sheep and Pig. Thus 

there was a great deal of fragmentation of long bones and larger 

elements likely contributing to the unidentified remains. It is perhaps 

encouraging that given the density and weight of long bone shafts so 

much of the weight of the collection of bones was identified. This 

degree of fragmentation prevents some more detailed analyses such 

height estimations which rely on measurements of the length of limb 

bones due to the correlation of measurements taken along the same 

axis (Davis 1996, 607). 

 

Cattle  

 

Domestic cattle are the largest identified group within the 

assemblage at 34.57% of the identified bones with an NISP of 617 

(Table 1). Cattle bones also make up 60.58% of the weight of the 

remains at 9968g. Loose teeth form 15.88% of the identified cattle 

remains with 98 specimens and 8.89% of the weight at 886g.  Of the 

bones 17.34% or 90 elements are complete while 64, 65.31%, of the 

teeth are complete. The highest category of complete bones is second 

phalanges at 21. The complete bones are mostly represented by the 

smaller more durable bones such as the phalanges, carpals and 

tarsals, suggesting that preservation may have played a role in the 

elements represented. 

  The summary of cattle bones, with the exception of loose teeth, 

is presented in Table 5 and the teeth are summarized in Table 6. The 
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most common element is the mandible, while the first and second 

phalanges following and also present the second highest and highest 

numbers of complete elements. A summary of the NISP and amount 

of complete bones of each element is visible in Figure 2. 

Element Right  Left  Unassigned MNI 
90%-
Complete 

% of 
NISP 

Horn Core 0 6 3 3 0 1.46 

Cranium 0 0 6 1 0 0.97 

Frontal 4 8 13 3 0 4.05 

Occipital 0 0 11 4 0 1.78 

Temporal 4 3 1 3 0 1.3 

Sphenoid 0 0 3 1 0 0.49 

Lacrimal 2 1 0 2 0 0.49 

Zygomatic 3 2 2 2 0 1.13 

Palatine 1 0 0 1 0 0.16 

Maxilla 4 8 4 4 0 2.59 

Premaxilla 4 0 0 4 1 0.65 

Mandible 14 12 18 6 0 7.13 

Atlas 0 0 2 2 0 0.32 

Epistropheus 0 0 3 3 0 0.49 

Vertebra Cervical 0 0 8 1 0 1.3 

Vertebra Thoracic 0 0 3 1 0 0.49 

Vertebra Lumbar 0 0 9 1 0 1.46 

Rib 0 0 16 1 0 2.59 

Scapula 6 5 6 4 0 2.76 

Humerus 3 8 5 6 0 2.59 

Radius 10 3 5 6 0 2.92 

Ulna 3 9 1 9 0 2.11 

Carpal cuneiform 2 1 0 2 2 0.49 

Carpal Lunate 1 3 0 3 4 0.65 

Carpal Magnum 1 1 0 1 2 0.32 

Carpal Scaphoid 3 6 0 6 9 1.46 

Carpal Sesamoid 0 0 5 3 5 0.81 

Carpal Unciform 4 3 0 4 7 1.13 

Metacarpal 11 16 5 9 0 5.19 

Metacarpal 5 0 0 1 1 1 0.16 

Sacrum 0 0 1 1 0 0.16 

Innominate 3 2 2 2 0 1.13 

Femur 3 9 4 5 0 2.59 

Patella 1 0 0 1 0 0.16 
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Tibia 15 8 4 9 0 4.37 

Astragalus 4 3 1 4 2 1.3 

Naviculo-Cuboid 1 3 0 3 3 0.65 

Calcaneus 0 6 1 6 2 1.13 

Tarsal External and 
Middle Cuneiform 1 0 0 

1 
1 0.16 

Lateral Malleolus 2 0 0 2 2 0.32 

Metapodia 1 0 22 5 0 3.73 

Metatarsal 7 9 6 7 0 3.57 

Phalanx 1 0 0 40 5 17 6.48 

Phalanx 2 0 0 35 5 21 5.66 

Phalanx 3 0 0 17 3 11 2.76 

Phalanx 0 0 3 1 0 0.49 
Table 5: Summary of cattle remains 

 

Teeth Right Left Unassigned 
90%-
Complete 

Incisor 0 1 20 20 

Pm₂ 2 0 0 2 

Pm₃ 4 5 0 7 

Pm₄ 0 1 0 1 

Premolar 
Maxillary 6 1 5 6 

Premolar 0 0 1 0 

M² 1 0 0 1 

M₂ 1 0 0 0 

M₃ 4 2 0 5 

Molar 
Mandibular 3 9 2 9 

Molar Maxillary 12 9 4 12 

Molar 1 0 1 1 

Pm or M 0 0 1 0 

tooth 0 0 2 0 
Table 6: Summary of cattle teeth 
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Figure 2: Cattle NISP by element and complete elements 
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There were few complete bones available to measure and 

compare the population. Normally withers heights would be examined 

from the length of metacarpal bones. As this was not possible a brief 

comparison of the three astragali available for measurement will 

attempt to give a notion of size comparison of animals (Table 7). 

Obviously this is not a sufficient sample size to draw any conclusions 

on the structure of the population or the variation in size. 

Cattle Astragali 

GLl Bd 

77   

57.6 39.3 

57.3 36.5 

  36.3 
Table 7: Measurements of cattle astragali 

 

In a study of cattle astragali from the site of 46-54 Fishergate in 

York dating to the 8th century O’Connor estimated a population of 

cattle consisting mainly of females with a GLl mean of 61.6 mm SD 3.5 

and a sample of 39. This was found to be fairly consistent with five 

other sites from the same period. The Bd had a mean of 39.5 mm with 

a standard deviation of 3.3 (O’Connor 1991, 270). The fragmented 

astragalus is then from an apparently larger individual while the other 

two are from animals of a similar or possibly smaller sized cattle 

compared to those from 8th Century England. It is possible that the 

larger individual is a male but nothing is certain. This data would fit 

with knowledge of trends in British cattle. Cattle around 8th Century 

England was likely slightly larger than its counterparts from the 11th to 
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15th Centuries, generally Scottish breeds are observed to be smaller 

than the English (Hodgson 1983, 11), and all cattle from these periods 

were much smaller than standard modern breeds (Davis 1987, 178).  

Nothing can be said to what breeds might be present as few 

measures were capable of being taken. It can also be difficult in the 

best situation to differentiated breeds from sexual dimorphism 

(Higham 1969, 71). Although three somewhat large portions of horn 

core were present, they were not complete enough to assess. 

However, one frontal fragment from a polled individual was present 

(Image 1). This is likely from mutation rather than a breed. 

 

Image 1: Frontal bone of polled cattle 

 

There were no complete mandibles by which to assess more 

precise ages. Epiphyseal fusion was used to gain some understanding 

of the variance in population ages. There were 206 elements (Table 8) 
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that could clearly be assessed as fused or unfused of these 181 

(87.86%) were fused and 25 (12.14%) were not fully fused.  Elements 

such as the sacrum can be variable in fusion and usually fuse late. It is 

difficult to get an idea of exactly what age the younger animals may 

have been. The primary centre of the innominate fuses in the first year 

meaning at least one animal was under a year of age. As well, upon 

comparing the most numerous elements present, first and second 

phalanges, 3 of 90 or 3.33% are unfused suggesting a small 

proportion of animals were killed before their second year. (Amorosi 

1989, 67; O’Connor 1991, 253). Although there is no conclusive 

evidence of the exact age distribution, that the majority of the animals 

were mature fits with other evidence in medieval Scotland which 

suggest that most cattle were slaughtered around 4-5 years of age 

primarily for their hides (Smith 1995, 986; Smith 1997, 769).   

  Fused Unfused Fusing 

Occipital 1     

Atlas 1     

Epistropheus 1     

Cervical Vertebra 1 1   

Lumbar Vertebra 1 2   

Rib 1     

Glenoid Cavity of Scapula 6     

Distal Humerus 5     

Proximal Radius 8     

Distal Radius 2 3   

Proximal Ulna 2 1 1 

Proximal Metapodia 32     

Distal Metapodia 20 4   

Sacrum   1   

Innominate 1 1   

Proximal Femur 1 1 1 

Distal Femur 4 2   

Proximal Tibia   1 1 

Distal Tibia 7 1   
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Calcaneus   1   

Phalanx 1 35 2   

Phalanx 2 35   1 

Phalanx 3 17     
Table 8: Fusion of cattle bones 

 

Evidence of butchery is present on 47 of the bones. Evidence of 

burning to black is present on 3 elements: a rib, a metapodia, and a 

lateral malleolus. Dividing up the butchery marks 22 were cut marks 

usually fine slices all of these sorts of marks appear around joint 

surfaces. They were visible around the intact base of both cattle horn 

cores suggesting removal of horn. Their appearance around joint 

surfaces suggests disarticulation of these 9 were on the most distal 

portions of the legs from the carpal or tarsal bones onwards 

suggesting the possibility of skinning practices.  

A further 16 bones bore chop marks. Chop marks are more 

likely associated with portioning. A vertebra was also split along its 

axis. As with the cut marks, 8 of the chop marks were associated with 

the lower portion of the limbs; including: severing the distal radius and 

tibia and removing metatarsal condyles. Chop marks were also visible 

on scapulae and an innominate including repeated blows to the medial 

surface of the scapular blade (Image 3). 

Saw marks were visible on 11 of the elements. Saws were a 

later adoption to the butchery practice. Aside from being used to split 

vertebra along the axis saw marks focused on different areas of the 

carcass including 2 distal humeri shafts that had been disarticulated 
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and four tibia diaphyses where saws had been used to cut up the 

anterior crest (Image 2). 

   

Image 2: Left: Sawed anterior crest of tibia Centre: Sawed distal humerus Right: 
Vertebra sawed sagittally  

  

 

Image 3: Chop marks on scapula 

 

Very little pathology was identified. Mild periostitis was recorded 

on two metatarsals and 1 first phalanges (Ortner 2003, 206) 

(Bartosiewicz 2013, 91) and a projection of bone forming on the 

posterior distal surface of a metatarsal was also observed. Gnawing 

was observed on 1.46% of cattle bones accounting for 33.33% of 

observed gnawing. 
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Sheep 

 

Sheep are the third most prominent category identified in the 

assemblage, but likely the second most prominent animal as will be 

discussed below. Sheep make up 12.83% of the identified specimens 

with 229 fragments and 8.13% of the weight at 1338g (Table 1). 

However, it is worth considering that they hold the highest MNI. The 

largest minimum number of elements possible in the fragments is the 

left humerus of sheep meaning there must have been at least 21 

individuals that contributed to this assemblage, the next highest MNI is 

Sheep/Goat with 11 left tibia. If it is likely that many of the Sheep or 

Goat bones are indeed sheep this supports the high MNI for sheep 

overall with the third highest Cattle having  9 left ulnae, right tibiae, 

and left metacarpals. Teeth are included in the sheep or goat 

category. There are 70 complete specimens accounting for 30.6% of 

the sheep NISP. 

The most numerous element is the humerus with 37 specimens 

accounting for 16.16% of the NISP followed by 30 mandibles for 13.15 

and 29 first Phalanges at 12.66%. The first phalanges also have the 

most complete elements with 28 being complete. The next most 

complete elements include second phalanges and astragali. All of 

these are very durable elements (Table 9, Figure 3). 
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Element Right Left Unassigned MNI 90%-Complete % of NISP 

Cranium 2 0 3 1 0 2.18 

Frontal 2 0 6 1 0 3.49 

Parietal 3 1 1 3 1 2.18 

Temporal 2 3 0 2 0 2.18 

Mandible 10 11 9 6 4 13.1 

Humerus 12 23 2 21 1 16.16 

Metacarpal 3 5 8 9 1 6.99 

Radius 7 8 0 8 3 6.55 

Tibia 8 7 2 7 2 7.42 

Astragalus 2 3 0 3 5 2.18 

Calcaneus 3 3 1 4 6 3.06 

Metapodia 1 1 7 2 0 3.93 

Metatarsal 4 10 7 8 4 9.17 

Phalanx 0 0 1 1 0 0.44 

Phalanx 1 0 0 29 4 28 12.66 

Phalanx 2 0 0 14 2 11 6.11 

Phalanx 3 0 0 5 1 4 2.18 
Table 9 : Summary of sheep remains 

 

Figure 3: Sheep NISP by element of complete elements 
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Epiphyseal fusion could be observed in 125 specimens 24 or 

19.2% were unfused (Table 10). Comparison of most of these states 

of fusion shows mostly adults with some individuals under 2-4 years of 

age. However, looking at the comparison of the first and second 

phalanges 47.37% and 33.33% respectively of individuals were under 

10 months at the time of death. There were also some very young 

phalanges present as well as a mandible with unworn deciduous teeth 

suggesting some of the individuals may have been very young. 

  Fused Unfused Fusing 

Distal 
Humerus 15 1   

Proximal 
Radius 8     

Distal Radius 3 2   

Metacarpal 11 1   

Distal Tibia 13 1   

Calcaneus 3 4   

Metapodia 5 1   

Metatarsal 12 1   

Phalanx 1 19 9   

Phalanx 2 9 3 1 

Phalanx 3 3     
Table 10: Fusion of sheep bones 

 

 

A small sample of complete mandibles was present. Ages were 

assessed following Moran and O’Connor 1994. One individual had dp4 

barely in wear something that occurs by the second month of life. Two 

individuals showed P4 erupting suggesting an approximate age of two 

years. The three remaining individuals presented fully erupted and 

well-worn M3s. 
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Figure 4: log ratios of sheep measurements to Davis's standard Shetland ewes 
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  A Bd C GL H BT H HTC T Bd Mp Bd Mc DEM+DEL 

A GL 0.23 0.27 1.74 1.98 0.49 0.11 1.18 

A Bd   0.39 1.26 1.41 0.7 0.21 0.59 

C GL     1.69 1.92 0.13 0.43 1.28 

H BT       0.03 2.65 2.15 1.31 

H HTC         2.95 2.41 1.45 

T Bd           0.77 1.81 

MP Bd             1.26 

Value of t in bold significant at the 1% level 

Table 11: Student's t values of comparison between the means of ratios 
comparing sheep remains to the Shetland ewe standard: Figure 4 

These distributions comparing the logarithmic ratios to Davis’ 

standard unimproved Shetland population (Figure 4 and Table 11) 

suggest that although there are some outliers, especially in distal 

humeri dimensions, the Cromarty sheep seem to fall within the size 

range or below that of the Shetland population (Davis, 1996) 

suggesting that, as would be expected of earlier populations, they 

were smaller animal, although samples size is not numerous enough 

to comment with certainty or on variation in shape. 

Assessment of the distribution of male versus female animals 

has not been attempted due to limited measurements and the 

available sample size. As well, separating male from female animals 

can be complicated by the degree of sexual dimorphism, the presence 

of multiple breeds, and the presence of castrates  

Butchery was apparent on 10 bones. One radius was burnt to 

black. Chop marks were used to split a humerus and tibia diaphysis. 

Multiple cut marks were visible on a calcaneus, metatarsal, and a 

humerus. A blade insertion was apparent on a humerus, and two 

frontal bones showed fine slice marks around the base of horn cores. 
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Mild periostitis was visible on 3 mandibles, a metatarsal, metacarpal, 

and a tibia (Ortner 2003, 206) (Bartosiewicz 2013, 91). 

Gnawing was present on 4 bones: a metapodia, metatarsal, tibia and 

humerus; for 1.75% of NISP and 14.81% of observed gnawing. 

 A fragment of a frontal from a four horned sheep was observed 

along with another frontal fragment whose unusual outline of the horn 

core suggests it may also be a four horned animal. 

 

Sheep/Goat 

 

Sheep/Goat is a common category in zooarchaeological 

analyses owing to the difficulty in separating the two species.  At 366 

NISP equaling 20.5% of identified specimens and 10.25% of weight at 

1686g it is the second largest group of animals (Table 1, Figure 1). 

That it is being discussed after sheep comes from the less diagnostic 

nature of the material. The elements represented in the category are 

those that have fewer features that can be identified as goat or sheep 

either because the elements themselves show less differentiation, 

because the analyst’s experience is lacking, or because 

fragmentation, erosion, weathering, and other taphonomic factors 

prevents a solid identification being asserted. To this end the category 

also includes the loose teeth. In this case due to the analysts lack of 

comparative experience but also because individual teeth can be 

difficult to separate (Zeder and Pilaar 2010). 
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Due to the nature of differentiation 8.02% of the bones, excluding 

teeth, are complete elements compared to the 30.7% complete in the 

bones identified specifically as sheep. This is helped by 61.43% of the 

complete sheep bones being phalanges which preserve well but are 

also diagnostic of species. 28.14% of the material is teeth at 103 

specimens and accounting for 16.79% of the weight at 283g with 73 

specimens or 70.87% complete (Table 13). 

The tibia at 9.84% or 36 specimens is the most numerous 

element. This is accounting for fragments of tibia excluding distal ends 

which were identified as sheep. This is followed by the femur at 9.02% 

for 33 specimens and the radius at 7.38% for 27 fragments (Table 12, 

Figure 5). 

Element Right  Left Unassigned MNI 90%-Complete % of NISP 

Cranium 0 0 2 1 0 0.55 

Occipital 1 1 0 1 0 0.55 

Temporal 6 1 0 4 0 1.91 

Zygomatic 1 5 0 3 1 1.64 

Maxilla 1 6 2 6 0 2.46 

Premaxilla 1 2 0 2 0 0.82 

Mandible 3 2 2 3 0 1.91 

Hyoid 0 0 3 1 3 0.82 

Atlas 0 0 7 4 1 1.91 

Epistropheus 0 0 6 6 1 1.64 

Vertebra Cervical 0 0 5 1 1 1.37 

Vertebra Thoracic 0 0 3 1 0 0.82 

Vertebra Lumbar 0 0 6 1 0 1.37 

Sternum 0 0 1 1 0 0.27 

Rib 0 0 2 1 0 0.55 

Scapula 1 4 2 2 0 1.91 

Humerus 1 2 3 2 0 1.64 

Radius 5 11 11 0 0 7.38 

Ulna 4 3 0 4 0 1.91 

Metacarpal 3 7 7 7 0 4.64 
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Carpal Cuneiform 0 1 0 1 1 0.27 

Carpal Lunate 3 0 0 3 3 0.82 

Carpal Magnum 0 1 0 1 1 0.27 

Carpal Pisiform 0 0 3 2 3 0.82 

Innominate 13 9 4 3 0 7.1 

Femur 16 13 4 6 1 9.02 

Tibia 13 14 9 11 0 9.84 

Naviculo-cuboid 4 2 0 4 4 1.64 

External and 
Middle 
Cuneiform 1 0 0 1 1 0.27 

Metapodia 0 0 1 1 0 0.27 

Metatarsal 1 4 14 4 0 5.19 
Table 12: Summary of sheep/goat remains 

 

Teeth Right Left Unassigned 
90%-
Complete 

dp 0 1 0 1 

dp maxillary 0 2 1 1 

dp mandibular 0 0 1 1 

dp₄ 1 1 0 2 

dp⁴ 0 1 0 1 

incisor 0 0 8 5 

P₂ 1 0 0 1 

P₄ 1 0 0 1 

Premolar 
Maxillary 1 4 0 5 

Pm or M 0 0 1 0 

Pm or M 
Mandibular 0 0 2 1 

Pm or M Maxillary 0 0 2 2 

M₃ 7 4 0 4 

Molar Mandibular 10 7 2 14 

Molar Maxilla 20 20 2 34 

Molar 0 0 3 0 
Table 13: Summary of sheep/goat teeth 
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Of the 87 bones that show signs of fusion 31 or 35.63% are not 

fused. There are not significant numbers for comparison the femur 

which is usually fused by 42 months of age is about equally divided, 
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Figure 5: Sheep/Goat NISP by element and by complete elements 
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and the innominate in which primary centres usually fuse by 6 months 

is more represented by fused elements (Table14). 

  Fused Unfused Fusing 

Occipital 1     

Atlas 5     

Epistropheus 3   1 

Hyoid   2   

Vertebra Cervical 2 1   

Vertebra Thoracic 2     

Vertebra Lumbar 1 3   

Rib   1   

Scapula 4     

Humerus 1 1   

Ulna   3   

Proximal 
Metacarpal 9     

Distal Metacarpal   2   

Femur 10 9 2 

Innominate 10 3   

Tibia 1 3   

Proximal 
Metatarsal 7     

Table 14: Fusion of sheep/goat bones 

 

There was evidence of butchering on 23 of the bones, or 6.28% 

or the bones. Chop marks where used to split a lumbar vertebra 

sagittally and on the diaphysis of two tibiae. Cut marks appeared on 

14 elements. There were 3 incidences of cut marks of femur diaphysis 

and another 3 on radii, including a scoop mark, showing the removal 

of flesh. Cut marks also appeared on an occipital condyle, 

epistropheus, cervical vertebra, innominate, tibia, and a metatarsal 

suggesting disarticulation. Saw marks were apparent on 6 elements 

and seem to mostly be used for portioning: splitting a lumbar and 
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cervical vertebra in half and detaching a femur, radius, humerus, and 

innominate from their shafts (Image 4). 

 

   

Image 4: Sheep or Goat, Left: Sawed ilium; Centre: Sagittally sawed lumbar vertebra; 
Right: chop mark on tibia 

   

There appeared to be mild periostitis on a radius, scapula and 

femur. Additionally a radius that was also subject to animal gnawing 

showed bone growth that may have been due to trauma and infection 

(Image 5) (Ortner 2003, 206) (Bartosiewicz 2013, 91), and some joint 

surface damage was seen in a proximal metacarpal. 

 

Image 5: Sheep or Goat radius with animal gnawing and pathological bone growth 
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Animal gnawing was visible on 11 fragments, 3.01% of the 

remains and 40.74% of observed animal gnawing. 

 

Goat 

 

Very few examples of goat were found in comparison to sheep. 

Only 3 fragments were identified, 0.17% of NISP (Table 1). Of these 

three, two phalanx fragments were found to refit and be part of the 

same element (Table 15). The most distinctive example of goat was 

the presence of one horn core. It is not unusual for a limited amount of 

goat to be identified. In part this can be due to the difficulty in 

separating it from sheep but the data here, with the large number of 

identified sheep suggests that sheep is far better represented.  Both of 

these elements are from adult individuals or an adult individual.  

Element Right Left Unassigned MNE 
90%-
Complete 

% of 
NISP 

Phalanx 1 0 0 2 1 0 66.67 

Horn Core 0 0 1 1 1 33.33 
Table 15: Summary of goat remains 

There was no evidence of butchery or pathology; although, only 

the very edge of the base of the horn core is present providing little 

evidence as to whether to horn sheath was removed using a knife. 
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Pig  

 

The pig remains account for 11.88% of the remains with 212 

specimens weighing 791g or 4.81% of the total weight of identified 

material (Table 1). Teeth account for 14.62% of the NISP for pig with 

31 specimens and 7.01% of the weight at 56g (Table 17). Of teeth 24 

specimens or 77.42% are complete whereas 47.51% of the bone 

remains are complete. 

The most common elements are the first and second 

Phalanges at 24, 11.32 % of pig NISP, and 13, 6.13% NISP 

respectively. These are followed by mandible and metapodials (Table 

16, Figure 6). 

Element Right  Left Unassigned MNI 
90%-
Complete 

% of 
NISP 

Cranium 0 0 5 1 0 2.36 

Frontal 0 0 1 1 0 0.47 

Occipital 1 1 2 1 0 2.36 

Parietal 0 0 1 1 0 0.47 

Temporal 2 4 0 2 0 2.83 

Sphenoid 0 2 1 1 0 1.42 

Lacrimal 3 2 0 3 3 2.36 

Zygomatic 2 0 0 2 1 0.94 

Maxilla 3 3 0 2 0 2.83 

Premaxilla 1 0 0 1 0 0.47 

Mandible 2 8 1 5 2 5.19 

Scapula 5 1 0 3 0 2.83 

Humerus 0 2 0 2 1 0.94 

Ulna 2 5 0 3 1 3.3 

Carpal Lunate 1 0 0 1 1 0.47 

Carpal 
Magnum 0 2 0 2 1 0.94 

Carpal 
Scaphoid 1 0 0 1 1 0.47 

Carpal 
Unciform 0 1 0 1 1 0.47 
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Carpal 
Cuneiform 1 0 0 1 1 0.47 

Metacarpal 2 0 3 0 3 3 1.42 

Metacarpal 3 3 2 1 3 2 2.83 

Metacarpal 4 4 5 1 5 5 4.72 

Metacarpal 5 1 2 0 2 3 1.42 

Metacarpal 0 1 0 1 1 0.47 

Phalanx 1 0 0 24 4 19 11.32 

Phalanx 2 0 0 13 2 11 6.13 

Phalanx 3 0 0 9 2 9 4.25 

Femur 0 1 0 1 0 0.47 

Fibula 3 1 1 2 0 2.36 

Astragalus 0 1 0 1 1 0.47 

Calcaneus 1 0 0 1 1 0.47 

Navicular 3 0 1 3 4 1.89 

Cuboid 1 0 0 1 1 0.47 

Metapodia 0 0 9 3 0 4.25 

Metatarsal 2 3 0 0 3 3 1.42 

Metatarsal 3 4 4 0 4 3 3.77 

Metatarsal 4 2 1 0 2 2 1.42 

Metatarsal 5 4 6 0 6 5 4.72 
Table 16: Summary of pig remains 

 

Teeth Right Left Unassigned 
90%-
Complete 

dp² 0 0 1 1 

dp⁴ 0 0 1 1 

dp maxillary 0 0 1 1 

Incisor 0 0 4 4 

Incisor 
Mandibular 0 0 7 7 

Incisor Maxillary 0 0 2 1 

Canine 0 0 2 0 

Canine 
Mandibular 1 0 0 0 

P³ 0 1 0 1 

P4 0 0 1 1 

Premolar 0 0 1 1 

Premolar 
maxillary 0 0 2 2 

M² 0 0 1 1 

Molar Maxillary 1 0 5 3 
Table 17: Summary of pig teeth 
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Figure 6: Pig NISP by element and complete elements 

 

Of the 108 pig bones that show sign of fusion 71 or 65.74% are 

unfused (Table 18). Looking at individual categories 67.31% of 
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metapodia are unfused and 62.79% of phalanges are unfused. Both of 

these bones fuse by the end of the second year suggesting a 

significant portion of pigs are younger individuals. Along with this the 

unfused mandible (Image 8) and some of the first phalanges are likely 

from a perinatal or pre-natal pig or pigs. There is also a very small 

maxilla, temporal, sphenoid, occipital, frontal, scapula (Image 8), and 

third phalanx that are likely from a similarly aged pig or pigs. 

Additionally two partial mandibles showing mixed dentition suggest 

two individuals one around 8 months of age and one between 2 and 

four months. 

  Fused Unfused Fusing 

Mandible   1   

Distal Humerus   2   

Proximal Ulna 2     

Distal Ulna 2     

Distal 
Metacarpal 9 13   

Proximal Fibula   5   

Calcaneus   1   

Distal 
Metatarsal 8 22   

Proximal 
Phalanx 1 4 13 3 

Distal Phalanx 1   3   

Proximal 
Phalanx 2 5 4 4 

Proximal 
Phalanx 3 7     

Table 18: Fusion of pig bones 
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Image 6: Right: Perinatal pig scapula; Left: Perinate pig mandible 

  Evidence of Butchery on the pig bones is minimal. Three 

metapodia fragments are burned, one to dark brown, one to red, and 

one to cream almost calcined. Burning to a calcined state requires 

time and high temperatures but also suggests the bone was burned 

without any meat attached (Lyman 1994, 389). There are also three 

observations of butchery marks all of them cut marks: a blade insertion 

on the palmar surface of a first phalanx, and multiple cut marks on a 

scapula and on the distal end of a metatarsal. 

Animal gnawing is visible on 2 elements for 7.4% of observed 

gnawing and 0.94% of pig NISP. 

Evidence of pathology include two incidences of mild periostitis 

on metapodia, three on first phalanges, and one on a scapula and the 

necrosis of the proximal articular surface (Bartosiewicz 2013, 96-97) of 

a third metatarsal (Image 9).  

  
Image 7: Pathological third metatarsal Left: lateral Right: proximal articular surface 
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Horse 

 

With 90 elements horse comprises 5.04% of the identified 

remains. It makes up 13.48% of the weight with 2218g (Table 1). Of 

the horse remains 32 specimens or 35.56% are teeth comprising 

24.78% of weight at 550g (Table 20). 84.38% or 27 of the teeth are 

complete whereas only 17.24% or 10 of the bones are. The three most 

numerous elements are the frontal, mandible, and temporal at 8.89%, 

6.67% and 6.67% (Table 19, Figure 7). However, the elements that 

are represented by the most complete specimens are the metacarpals 

and although temporal bones account for the same number of 

individuals as the metacarpals it is likely that fragmentation of the 

cranium resulted in the increased NISP in these elements. 

 

Element Right Left Unassigned MNI 
90%-
Complete % of NISP 

Cranium 0 0 1 1 0 1.11 

Frontal 2 3 3 1 0 8.89 

Occipital 0 0 1 1 0 1.11 

Parietal 0 0 1 1 0 1.11 

Sphenoid 0 0 1 1 0 1.11 

Temporal 4 2 0 2 0 6.67 

Palatine 1 1 0 1 0 2.22 

Zygomatic 2 0 0 1 0 2.22 

Maxilla 1 1 2 1 0 4.44 

Mandible 2 2 2 1 0 6.67 

Hyoid 1 0 0 1 0 1.11 

Humerus 0 3 0 2 0 3.33 

Radius 1 0 0 1 0 1.11 

Carpal Lunate 1 0 0 1 0 1.11 

Carpal Magnum 1 0 0 1 1 1.11 

Carpal Pisiform 1 0 0 1 1 1.11 

Carpal Scaphoid 1 0 0 1 1 1.11 

Metacarpal 2 2 1 0 2 2 3.33 
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Metacarpal 3 1 1 1 1 2 3.33 

Phalanx 1 0 0 1 1 1 1.11 

Innominate 0 1 1 1 0 2.22 

Sacrum 0 0 2 1 0 2.22 

Tibia 1 0 0 1 0 1.11 

Astragalus 0 1 0 1 0 1.11 

Calcaneus 0 2 0 2 1 2.22 

Metatarsal 3 0 1 0 1 0 1.11 

Metatarsal 4 0 1 0 1 1 1.11 
Table 19: Summary of horse remains 

 

Teeth Right Left Unassigned 90%-Complete 

I² 1 0 0 1 

Incisor 0 0 1 1 

Incisor Mandibular 0 2 3 5 

Incisor Maxillary 0 0 1 1 

M³ 0 1 0 1 

Premolar or Molar 0 0 1 0 

Premolar or Molar 
Mandibular 2 2 2 5 

Premolar or Molar 
Maxillary 8 2 3 10 

P² 0 0 1 1 

Premolar Mandibular 0 2 0 2 
Table 20: Summary of horse teeth 
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Figure 7: Horse NISP by element and by complete elements 

 

All elements are fused indicating that only fully adult animals 

are present. No indications of butchery were present on the bones and 

there were no signs of pathology. The two complete metacarpals were 
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assessed for estimated withers heights following Vitt 1952 as adjusted 

by May in 1985 (quoted in Johnstone 2004, 156). They were found to 

be of a very small animal with a withers height of approximately 1197 

mm and a small animal with an estimated height of 1257 mm (quoted 

in Johnstone 2004, 155). 

 

Dog 

 

With 190 specimens dog remains account for 10.64% of the 

overall NISP and 0.78% of the weight at 129g (Table 1). However, the 

presence of a partially complete individual from context 5153 

represents 142 or 74.74% of the NISP of dog and 23.26% of the 

weight at 30g (Table 23, Figure 8, Image 10). Of the remaining 

elements: 4 teeth account for 8.7% of the remaining NISP and 4.04% 

of the remaining weight and 3 of them are compete elements (Table 

22). For the buried individual complete elements account for 44.37% 

of the material whereas for the remaining bones from other contexts 

35.42% are complete. Excluding the individual, who is 83.1% 

vertebrae and rib fragments, the most numerous element is the tibia at 

10.87%for 5 elements (Table 21). The presence of a baculum also 

provides evidence for a male individual in the remains. 

Given the sizes of the individuals present they are domestic 

animals. Wolves were not common in the area but were known early 

on (Watson 1924, 32) and were extinct by the eighteenth century 

(Perry 1978, 55) probably being mostly gone around 1690 (Smout 
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1969, 131). During the medieval period wolves could be troublesome 

to farms and settlements especially in the frontier regions in winter 

(Lythe 1960, 12) and it was through no lack of human effort that they 

disappeared. 

Element Right Left Unassigned MNI 90%-Complete % of NISP 

Occipital 0 0 2 2 0 4.35 

Mandible 2 1 0 2 0 6.52 

Sternum 0 0 1 1 1 2.17 

Vertebra 
Thoracic 0 0 1 1 1 2.17 

Vertebra 
Lumbar 0 0 1 1 1 2.17 

Baculum 0 0 1 1 1 2.17 

Humerus 1 0 0 1 0 2.17 

Radius 1 0 0 1 0 2.17 

Metacarpal 4 1 0 0 1 1 2.17 

Sacrum 0 0 1 1 0 2.17 

Innominate 2 1 0 2 0 6.52 

Calcaneus 1 1 0 1 1 4.35 

Femur 3 0 1 3 1 8.7 

Tibia 3 1 1 1 1 10.87 

Tarsal Talus 1 0 0 1 0 2.17 

Metapodia 0 0 3 1 0 6.52 

Metatarsal 2 1 0 0 1 0 2.17 

Metatarsal 3 1 0 0 1 1 2.17 

Metatarsal 5 1 1 0 1 1 4.35 

Phalanx 1 0 0 3 1 3 6.52 

Phalanx 2 0 0 4 1 4 8.7 
Table 21: Summary of dog remain excluding context # 5153 

 

Teeth Right Left Unassigned 
90%-
Complete 

Canine 0 0 1 1 

Premolar 
Mandibular 0 0 1 1 

Premolar Maxillary 0 0 1 0 

P⁴ 0 1 0 1 
Table 22: Summary of dog teeth excluding context # 5153 
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Element Right Left Unassigned 90%-Complete 

Skull 0 0 1 0 

Sternum 0 0 4 4 

Vertebra axis 0 0 1 1 

Vertebra Epistropheus 0 0 1 1 

Vertebra Epiphyseal plate 0 0 21 21 

Vertebra 0 0 4 0 

Vertebra Cervical 0 0 4 4 

Vertebra Thoracic 0 0 10 6 

Vertebra Thoracic 
Epiphyseal Plate 0 0 1 1 

Vertebra Lumbar 0 0 10 10 

Vertebra Lumbar Epiphyses 0 0 4 4 

Rib 0 0 62 4 

Scapula 2 2 0 0 

Humerus 2 1 0 1 

Radius 0 3 0 0 

Ulna 1 0 0 1 

Carpal Scapho-Lunate 1 0 0 1 

Sacrum 0 0 1 0 

Femur 2 0 1 0 

Tibia 1 0 0 0 

Epiphyseal Plate 0 0 2 2 

Teeth     Unassigned 90%-Complete 

Canine     1 1 

Incisor     1 1 
Table 23: Summary of dog from context # 5153 
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Figure 8: Right: Dog NISP with and without context # 5153 (Sample # 222) Right: Dog 
NISP by element and by complete elements 
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Five of the elements from outside of context 5135 are unfused 

suggesting at least one individual was juvenile at the time of death 

(Table 24).  

  Fused Unfused 

Sternum   1 

Vertebra 
Thoracic   1 

Vertebra 
Lumbar   1 

Radius 1   

Metacarpal 4 1   

Innominate 2   

Calcaneus 2   

Femur 2 1 

Tibia 1 1 

Metapodia 3   

Metatarsal 2 1   

Metatarsal 3 1   

Metatarsal 5 2   

Phalanx 1 2   

Phalanx 2 4   
Table 24: Fusion of dog bones excluding context # 5153 

 

As for the individual from content 5135 the stages of epiphyseal 

fusion suggest that it was somewhere between six months and a year 

old when it died. The distal ulna is fusing which occurs around six 

months and whereas the unfused proximal end should fuse around 

one year of age. The radius also remains unfused and as it begins 

fusing around the same time as the humerus the individual is still likely 

fairly young and closer to 6 months than to a year. As with the rest of 

the dog remains there was no evidence of any butchery of pathology 

on the buried individual. 
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Image 8: Right: Skull of dog from Context # 5153 Left: Partial skeleton of dog from 
context # 5153 

  

 

Cat 

 

Cat bones account for 0.51% of the total NISP with 9 elements 

weighing 33g or 0.2% of the total weight (Table 1). Included are 2 left 

innominate bones with one complete example, suggesting at least two 

individuals were present (Table 25, Figure 9). A cranium that is about 

90% complete allows for comparative measurement and analysis 

(Image 11). All of the bones were fused suggesting that they are from 

adult individuals. Complete or near complete bones make up 33.33% 

of the cat NISP. 

Element Right Left Unassigned MNI 
90%-
Complete 

% of 
NISP 

Cranium 0 0 1 1 1 11.11 

Mandible 1 0 0 1 0 11.11 

Radius 0 1 0 1 0 11.11 

Sacrum 0 0 1 1 1 11.11 

Innominate 0 2 0 2 1 22.22 

Femur 2 0 0 1 0 22.22 

Phalanx 2 0 0 1 1 0 11.11 
Table 25: Summary of cat remains 
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Figure 9: Cat NISP by element and complete elements 

 

 

Domestic cats can and do interbreed with wildcat populations 

(Watson 1924, 32). Consultation of modern studies differentiating 

Scottish wildcats from domestic cats was conducted on the cranium 

present. These studies involved modern specimens. However, 

considering that the site is recent enough that climatic conditions have 

not altered too greatly to affect skeletal morphology and knowing that 

historically cats are not a species that changes as quickly as other 

domestic animals; these studies provide sufficient comparison to 

suggest a probable identity.  
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Image 9: Cat cranium Left: superior Right: inferior 

   

Assessment of cranial characteristics showed that the parietal 

suture and the shape of the anterior ends of the nasal bones matched 

those expected in domestic cats. The extent of the pit at the posterior 

of the nasal bones suggests domestic cat and length of the nasal 

bones in comparison to the maxilla suggests a hybrid individual 

(Yamaguchi et al. 2004, 50) (See Appendix 4). 

Measurements following Yamaguchi et al. of the lateral length 

of the snout at 21.5 mm, the anteroposterior diameter of the auditory 

bullae at 19.1 mm, and the greatest breadth of the foramen magnum 

at 12.9 mm all suggest a rather small individual falling within or below 

estimated expected values of domestic cats as assessed in 

comparison to Scottish wildcats and hybrids (Kilshaw et al. 2010, 56). 

The Greatest width of the braincase at 43.3 mm and the least breadth 
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between orbits at 19.4 mm suggested a wider skull falling more into 

the expected values of hybrids (Kilshaw et al. 2010, 56).  

Although this provides some uncertainty, all of these 

characteristics attempt to provide data and details to the end that 

wildcats are larger and more robust than domestic cats and this 

individual does not seem to be robust. As well, historically wild cats 

have been becoming less robust they come into contact with more 

domestic cats (French et al. 1988, 253) suggesting that a clear 

difference would be visible. Medieval domestic cats were also known 

to be noticeably smaller than their modern counterparts (Smith 1998a, 

873). It seems most likely given all the characteristics observed and 

the context of the bones being found in domestic rubbish that the 

cranium, and likely the other cat bones, comes from domestic 

individuals.  

There was no evidence of any butchery or pathology present on 

the cat remains. 

 

Hare 

  

Hare does not form a large part of the assemblage. Overall 20 

fragments make up 1.12% of the identified remains and 0.1% of the 

weight at 17g (Table 1). Of these elements 5 are teeth representing 

25% of the hare NISP and none of the weight (Table 27). Complete 

bones make up 26.67% with 4 bones (Table 26, Figure 10). All of the 
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teeth are complete. A fusion line was visible on the tuberosity of a right 

tibia suggesting at least one individual was younger; however, most of 

the bones were from mature animals. Slice marks were present on the 

fifth metatarsals suggesting use of a fine blade on the lateral surface 

of the animal’s hind leg may be associated with removal of the skin. 

Element Right  Left Unassigned MNI 
90%-
Complete 

% of 
NISP 

Maxilla 1 0 0 1 0 5 

Mandible 1 0 0 1 0 5 

Scapula 0 1 0 1 0 5 

Humerus 2 1 0 2 0 15 

Radius 1 0 0 1 0 5 

Ulna 2 1 0 2 1 15 

Tibia 2 0 0 1 0 10 

Metatarsal 2 0 1 0 1 1 5 

Metatarsal 4 0 1 0 1 1 5 

Metatarsal 5 1 0 0 1 1 5 
Table 26: Summary of hare remains 

Teeth Unassigned MNE 
90%-
Complete 

Incisor 1 1 1 

Molar 1 1 1 

Maxillary 
Molar 3 3 3 

Table 27: Summary of hare teeth 

 

 

Figure 10: Hare NISP by element and by complete element 
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As mentioned in the summary of the mammal remains it has not 

been determined which of the species of hare present in Scotland is 

represented by these bones. Considering the modern day distribution 

of the animals the Brown Hare (Lepus europaeus) is more likely than 

the smaller Mountain Hare (Lepus timidus) which is more limited to 

higher ground in the interior (Watson 1924, 33; MacNally 1984, 70). 

No comparative material was available during this study by which to 

compare the species and it is not known why the animals were 

present. They could have been part of the opportunistic acquisition of 

local resources or the trade in small animal pelts (Smith 1996b, 726) 

could have brought an animal from farther afield.  

 

Rabbit 

 

There were 35 rabbit bones identified forming 1.96% of the 

overall identified material and 0.02% of the weight at 4g (Table 1). Of 

these elements 5 or 14.29% of them are teeth, 60% of which are 

complete (Table 29).  Of the bones 17.14% or 6 elements are 

complete (Table 28) Mandible and tibia are the most numerous 

elements (Figure 11). One proximally unfused ulna is present 

compared with 14 fused elements. No signs of butchery or pathology 

were observed. 

The inclusion of rabbits while not uncommon in Burgh 

assemblages provides an uncertainty given the nature of their 

behaviour as a burrowing animal it is difficult to prove their presence is 
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contemporaneous with the deposit. However, unlike many burrowing 

animals rabbits are also part of the lives and economy of people and 

were kept and hunted throughout the medieval period (Davis 1987, 

194). Not initially being native to the British Isles they had been 

introduced and were well established by the medieval period. These 

rabbits can certainly not be discussed or proven as being from historic 

domestication or exploitation but it is worth considering the role they 

might have had in the society before dismissing them. Certainly in the 

highlands rabbits are considered a relatively recent addition arriving in 

Gairloch in 1850, but they are known to be more common in the east 

(MacNally, 1984, 69). It is unknown whether these rabbits could be of 

the time period. 

Element Right  Left Unassigned MNI 
90%-
Complete 

% of 
NISP 

Maxilla 1 0 0 1 0 2.86 

Mandible 3 2 0 2 0 14.29 

Vertebra 0 0 4 3 1 11.42 

Lumbar Vertebra 0 0 1 1 1 2.85 

Humerus 0 4 0 2 2 11.43 

Ulna 1 1 0 1 0 5.71 

Innominate 1 1 0 1 0 5.71 

Sacrum 0 0 1 1 0 2.85 

Femur 2 0 0 2 0 5.71 

Tibia 0 4 1 2 0 14.29 

Metatarsal 3 0 1 0 1 1 2.86 

Metatarsal 4 0 1 0 1 0 2.86 

Phalanx 1 0 0 1 1 1 2.86 
Table 28: Summary of rabbit remains 

Teeth Right Left Unassigned 90%-Complete 

Unidentified tooth 0 0 5 3 
Table 29: Summary of rabbit teeth 
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Figure 11: Rabbit NISP by element and by complete elements 

 

 

Deer 

 

Five elements of deer were found accounting for 0.28% of NISP 

and 0.71% of weight at 116g (Table 1). Roe deer is represented by a 

first phalanx and a left metatarsal in two fragments.  Red deer is 

represented by a right metatarsal. One fragment was a piece of antler 

which given the nature of antler as a resource and its annual shedding 

provides no evidence for the hunting of deer. 

None of the elements showed signs of pathology or butchery.
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Marine Mammals 

 

Marine mammals are not well represented in the assemblage. 

Combined the seal and small cetacean elements make up 0.45% of 

the NISP with 8 elements and due to fragmentation each species is 

only represented by one element.  

 

Small Cetacean 

 

The 6 fragments of an unidentified small cetacean come from a 

single vertebra (Image 12) accounting for 0.34% of NISP and 0.41% of 

weight at 67g (Table 1). The body and spinous fragments from context 

number 430 and the unfused epiphyseal plate from context number 

5122. The vertebra comes from a juvenile individual. Dolphins and 

porpoises are a feature of the modern environment of Cromarty and it 

is likely that this was true in the past. However, there is no evidence 

for the exploitation in these remains for exploitation of this resource. 
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Image 10: Small cetacean vertebra fragments 

Seal 

 

The tibia of a seal was found in two pieces (Image 13). This 

accounts for 0.11% of NISP and 0.21% of weight at 34g (Table 1). The 

bone comes from an adult individual and shows no signs of butchery. 

Like with the small cetacean, it is likely that seal were a common 

resource but there is no evidence to suggest the purpose behind its 

inclusion here. 

 

Image 11: Seal tibia 
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Human Remains 

 

The distal end of human femur was identified in the skeletal 

remains (Image 14). The element was fragmented and the breadth 

could not be measured and no pathology was visible. No other human 

remains were found in the assemblage. 

 

Image 12: Human distal femur 
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Chapter 4: Discussion and Conclusions 
 

Industry 

Horn Manufacture 

 

The manufacture of horn was a popular and important industry. 

Horn does not survive well in the archaeological record but its 

malleability allowed for its use in a diverse range of products including 

combs, vessels, and utensils such as spoons (MacGregor 1985, 154). 

The demand of the hide industry that animal be slaughtered within the 

burgh would mean that animals coming into market on hoof would also 

bring horn with them. This means that the presence of horn cores is 

likely within a burgh.  

The large amount of horn cores in some assemblages suggests 

that production of horn was likely concentrated into areas within a 

town (Smith 2004, 312) (O’Connor 19 1984, 56) and finds of large 

quantities of horn can be expected as a sign of animal remains beyond 

domestic use. These sorts of deposits have been found throughout 

medieval Britain including in Perth (Smith 1996b, 812).  

There is not a large amount of horn cores present in the 

Cromarty remains supporting the notion that it is a more domestic or 

mixed assemblage. There are other signs of horn use; however, such 

as fine cut marks around the base of the horn showing where the 

sheath was detached. Even if it is not a concentrated centre of the 

industry, that the craft was practiced on the remains present is 
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apparent.  There is not always evidence of fine cut marks to remove 

horn as another technique involves letting the connecting tissue 

deteriorate until the sheath can be removed more easily (Smith 1996b, 

813). As always absence of the evidence of a practice does not 

negate its presence.  

Occasionally the separated horn cores would be traded as a 

resource for processing and this might complicate an assessment of 

cattle populations at a site. However, importation of cattle horn from 

outside of Britain was fairly rare and when it began to be experienced 

at the end of the seventeenth century it was from more exotic breeds 

from America and India rather than European domestic cattle making 

the shift more obvious (Armitage 1980, 406). 

 

Meat 

 

Meat would of course have been an important role fulfilled in 

human society by the animal remains at Cromarty; however, the extent 

to which consumption of meat was a driving force is hard to discern 

given the importance of other industries in drawing in certain animals. 

In many ways meat was a by-product of the hide and woolfell trade 

(Smith 1996a, 725). The extent to which meat was available to all 

levels of the population is also uncertain. Certain animals such as deer 

and lambs seem to have been destined for more privileged tables 

(Smith 1998b, 771; Murray and Murray 1993, 204). Meat was 

prepared by roasting or boiling and was eaten fresh or preserved 
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through salting, pickling or smoking. Smaller joints of meat could be 

hung for smoking in the home. (Yeoman 1995, 83) 

 

Butchery 

 

One of the most relevant factors likely affecting the 

fragmentation of the remains is the butchering process by which 

animals were brought to market to have their hides removed, often for 

export, and their meat sold. By law hides could only be produced by 

and meat sold from animals slaughtered within and shipped from a 

royal burgh (Hodgson 1983, 11). Skulls were split to remove brains, 

and bone split for marrow. Some bones were altered very little to make 

tools and others were crafted into fine items (Yeoman 1995, 73).The 

presence of slice, chop, and saw marks were noted. The most 

common tools would likely have been metal knives.  

In Perth consistent butchery was found where carcasses were 

clearly divided either into equal halves by hanging or chopped at the 

flanks while the back is placed against a flat surface with an increase 

in sawing in the post-medieval period (Smith 1995, 989). Laterally split 

vertebra would result from the animals butchered on a flat surface 

while vertebra would be split sagittally when hung (Smith 1997, 770). 

The eight vertebrae that were divided in the identified Cromarty 

remains were all split on the sagittal plane suggesting at least for 

these animals the practice was to hang the carcass to allow vertical 
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splitting into halves. Hanging also allowed for easier skinning of the 

carcass (Seetah 2006, 230). 

Along with dividing up the meat, bones would be fractured for 

extraction of marrow adding to the fragmented nature of the site with 

the prime target being the long bone shafts (Noe-Nygaard 1977, 219).  

Medieval practice usually showed few saw marks (Smith 1998b, 

773) which is not the case here where 16 of the 85 identified butchery 

marks, 18.8%, were saw marks. These also did not seem to focus with 

the removal of valuable resources such as antler which is typical. 

Overall 85 elements with signs of butchery were identified 

equalling 4.8 % of the identified material. This does not present 

enough material for thorough comparative study of butchering 

practices. Seetah suggests that 25-30% of material from sites of this 

period should provide evidence of butchery marks. It is possible that 

fragmentation has prevented identification or that the observer’s bias 

and inexperience has caused them to be neglected. Certainly many rib 

fragments were not included because of their uncertain identification 

although they often present butchery marks and have been used to 

describe processing (Kunst 2013, 222). However, at 25% it would be 

expected that 446 bones present would show signs of butchery which 

is still slightly short of the 500 Seetah suggests for minimum viable 

study (Seetah 2006, 218). What evidence is present will be discussed 

comparatively as some practices can be observed without knowing 

their exact extent. 
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Animals 

 

 

Percentages of food forming mammals from 14 sites in Perth, based on 
fragment count 

  Cattle 
Sheep/ 
Goat Goat Pig Horse Deer 

75-95 High Street 
(PHSE)1  63.5 22.2 4.9 8.3 1 0.1 

St Ann's Lane2  57.6 32.8 0 8.9 0.4 0.2 

Methven Street3  81.5 17.3 0 1.2 0 0 

Kirk Close3  76.1 18.7 0 4.8 0.2 0.1 

Mill Street4  62.7 26.3 4.1 3.8 3 0.2 

King Edward 
Street4  62.6 23.3 2.8 10.5 0.5 0.3 

Kinnoull Street4  63.1 29.3 0 7.6 0 0 

Blackfriars House4  67.1 21.4 0 11.4 0 0 

Scott Street5  66.7 27.8 0.2 3 2.1 0.2 

Canal Street I6  58.2 32.1 0.1 5.8 3.6 0 

Canal Street II3 67.7 27.1 0 3.4 1.8 0 

Canal Street III, 
Phases 1-57  66 28.1 0 4.5 1.3 0.1 

Meal Vennel, 
Phases 1 69.7 20.6 2 6.4 1 0.3 

80-86 High Street 
(original sample) 51.4 35.1 2.8 10.1 0.4 0.2 

80-86 High Street 
(complete sample) 51.8 35.6 1.6 10.6 0.1 0.2 

Average 64.4 26.5 1.2 6.7 1 0.1 

(Smith 1997, 771) 

Aberdeen  

  Cattle Sheep/Goat Goat Pig Horse Deer 

Castle Street-13th-
14th Century 57 36 0 3.5 3.5 0 

Castle Street- 15th 
Century 60.1 31.9 0 8.1 0 0 

16-18 
Netherkirkgate-
13th-14th Century 58 29.2 0.3 10.9 0.3 1.2 

30-46 
Upperkirkgate-
12th-16th Century 60.2 25.9 2.6 8.4 1.6 1.3 

Gallowgate Middle 
School-12th-14th 54.9 32.1 4.5 7.6 0.2 0.7 
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Century 

45-75 Gallowgate-
13th-16th Century 63 27.6 1 7.1 0.8 0.6 

45-47 Gallowgate 61.3 25.6 0.9 10.2 0.7 1.4 

Queen Street 58.1 24.9 1.8 13.8 0.2 1.2 

42 St. Paul Street 69.1 17.2 2.2 8.4 1.6 1.5 

Carmelite Friary-
12th-14th Century 40.2 53.3 0.9 4.6 0.7 0.2 

Carmelite Friary-
15th Century 45 50.4 0 3.8 0.2 0.6 

Rattray Castle 49.9 34.2 0 11.1 1.9 2.9 

Averages 56.4 32.4 1.2 8.1 1 1 

*no shed antler included in deer 

(Smith 2001, 272) 

Three Medieval Burghs 

Site Cattle Sheep Goat Pig Horse Deer 

Perth-High Street 63.5 22.2 4.9 8.3 1 0.1 

Perth-Canal Street 63.5 19.2 1 4.8 11.5   

Perth- St. Anne's 
Lane 57.6 32.8   8.9 0.4 0.2 

Elgin-High Street 56 22.3 7.2 10.3 3.5 0.7 

Aberdeen- Queen 
Street 58.1 26.7   13.8 0.2 1.2 

Aberdeen- 42, St. 
Paul St. 69.1 19.3   8.4 1.6 1.5 

Average 61.3 23.8 4.4 9.1 3 0.7 

(Hodgson 1983, 10) 

Site Cattle Sheep/Goat Goat Pig Horse Deer 

Urquhart Castle 
Loch Ness Phase 2, 
Cutting 100- 
Medieval 56.3 19.1   15.7 0.7 8.1 

(Smith 2000, 710) 

Cromarty 40.5 39.1 0.2 13.9 5.9 0.3 
Table 30: Food forming animals by percentage in Scottish medieval sites 

 

Above is a comparative table of the percentages of meat 

producing animals from various medieval sites in Scotland. The 

percentages from Cromarty are located at the bottom. The individual 

significance of some of the species in the medieval Scottish burgh and 

Scotland will be discussed below. Certain species such as the marine 
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mammals, rabbit, and hare have been described in their initial 

analyses and will not be reviewed here. Other important town animals 

such as fowl which were common but rarely discussed (Royan 2011, 

190) are also not discussed here as the bird remains have yet to be 

identified. 

 

Cattle 

 

Given the value of leather, wool and wool fells to the Scottish 

economy it is not surprising that the history of livestock in the region 

focuses on cattle and sheep. Their relative influence fluctuated over 

time. The upland pastures inland and west of Cromarty were known 

for their Highland cattle herds but were displaced beginning in the late 

eighteenth century by sheep and later by hunting preserves stocked 

with deer and grouse (Watson 1924, 6). These agricultural 

improvements had massive impact on life in Scotland as sheep slowly 

came to dominate agriculture. Throughout the medieval period; 

however, it was cattle that was the main animal of the uplands with 

their remains usually having the highest representation in the burgh 

assemblages.  

In the early 1900s cattle on the east coast of Ross and 

Cromarty were known to be primarily short horn, polled, and crosses 

while the west side of the region was more dominated by West 

Highland cattle (Watson 1924, 58). Archaeologically most cattle in the 
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eastern burghs are of the short horn variety with the presence of the 

occasional polled individual being attributed to mutation within this 

population rather than the development of a hornless breed (Smith 

1998b, 772) which seems consistent with what came to be in 1900. 

All animals came to the market on hoof and were slaughtered 

within the burghs. Most cattle were killed around five years of age at 

the optimum for producing good hides (Yeoman 1995, 70). The limit of 

maintaining cattle was based on availability of winter pasture. Heavy 

slaughtering of cattle in the fall was in practice to avoid unsustainable 

herds over winter (Lythe 1960, 11; Smout 1969, 131) but it was also 

necessary to sustain enough cattle to maintain a supply of manure 

(Alston 2006, 62). This cattle slaughter would be used in paying rent 

dues (Alston 2006, 42). Even with this culling some survivors could be 

quite poorly off by the time spring came (Smout 1969, 131). The 

reduction of wintered cattle in exchange for improvements and 

increases to cultivated land occurred in the eighteenth century (Alston 

2006, 65). Cromarty estate wintered only 63 cattle in 1713, a minimum 

for the farms involved and other manures began to replace cattle dung 

such as seaware and turf (Alston 2006, 66).  

Cattle are less represented in the Cromarty remains than might 

be expected. In observing the comparison in Table 30 the cattle 

numbers are closer to the sheep dominated Carmelite Friary than the 

other hide trading burghs. Given that this is one excavation from one 

location and a small sample of the animal remains from the town it is 
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possible that further investigation will provide more of an explanation. 

The implications of the sheep and cattle ratios will be discussed further 

with the sheep remains. 

 Aside from the percentage of cattle remains the animals 

present meet the expectations of animals raised for hides. Mature 

individuals account for most of the animals and cut marks of the distal 

appendages and horn bases suggest skinning and horn manufacturing 

taking place. 

 

Sheep 

 

Sheep farming faced a great deal of change throughout history 

as the Highland clearances made way for advances pastoral 

agriculture. The older breed of sheep was known to be smaller 

(Watson 1924, 59) and likely had other qualities that set it apart from 

incoming breeds. The size of sheep presented here although not 

conclusive evidence suggests that these sheep are relatively close in 

size or smaller than the unimproved Shetland variety provided as a 

standard. This indicates that they may be of the older variety. 

Horn cores form one of the most distinctive variations in 

considering sheep. No polled crania were found although they were 

present in Scotland and no horn cores were found. This is likely due to 

taphonomic considerations. However, the base of some horn cores 

suggests through alteration of the frontal bone morphology that four-
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horned sheep were present. Four-horned varieties of sheep are known 

from several sites and are associated with western coast of Scotland 

(Hodgson 1983, 11) although rather than a breed they could likely be 

the product of mutation at this stage in history (Murray and Murray 

1993, 204). Four-horned individuals are usually somewhat scarce with 

many sheep horn cores resembling modern Soay sheep in sites at 

Perth (Smith 1996b, 813) 

Cromarty presents a larger amount of sheep remains than 

many other sites recorded. Historical documents point to wool as 

being the most important trade but in most medieval Scottish towns 

cattle dominate the assemblages (Yeoman 1995, 70).The average of 

the sheep/Goat percentage in Table 30 is 27.9% with a standard 

deviation of 8.2 compared with the 39.1% sheep/goat remains from 

Cromarty this shows sheep remains to be somewhat high. There are 

several possibilities for what this means.  Sheep flocks were often 

concentrated in more rural communities (Smith 1996a, 725) and it is 

possible that this accounts for the variation present. Certainly the 

numbers are nearer to other rural sites such as Rattray and less than 

those of the Carmelite Friary. Alternatively this disparity could indicate 

more modern populations of animals (Smith 1994, 484) such as in the 

excavation at Tay Street Perth where 45.7 % sheep/goat was present 

in comparison to 31.8 % cattle. The size of the animals seems to 

conform to an unimproved breed but it can be difficult to identify the 

changes in agricultural improvement through the archaeological record 

(Smith 2001, 275). 
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Additionally in a study of animal representation in refuse of 

Roman period English towns and their relationship with the 

surrounding rural areas Maltby noted that sheep bones were more 

likely to find their way to residential refuse pits because less butchery 

was usually practiced on the carcasses and the meat was more often 

cooked on the bone (Maltby 1994, 94). This situation is of course in no 

way comparable to Cromarty as a town, being in a separate time and 

place but the implications are worth considering in the selection of 

materials visible in the archaeological record. Of course, such 

considerations do not account for the presence of cattle in the other 

burghs suggesting that in all cases they may be underestimated, nor 

does the English situation account the centralised location of all 

slaughtering taking place within the burgh unless many excavations 

previous have taken place nearer to butchering centres than the one 

at Cromarty. What it does provide a reminder for is the differential 

deposition that can occur from size differences in bone such as 

smaller bones being deposited closer to home because they are less 

of a bother to transport and deal with or larger bones being deposited 

further away from other bones simply because they are more 

noticeable (Meadow 1978. 19) and it is possible that this could vary 

between sites within a town. This is something that the medieval 

burghs of Perth and Aberdeen can account for due to their history of 

excavation and collection of materials from various locations within the 

towns but something that is more difficult to consider at the start of 

excavations in Cromarty. 
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Sheep were either killed at one year or less or they were killed 

when older and having already lived out the production of wool 

(Yeoman 1995, 70). The exact trends expected in the use of sheep 

are the slaughter of lambs in the first year, shearling tups, barren 

ewes, and older lead wedders (Hodgson 1983, 13). At Rattray less 

than 10% of sheep were less than two years of age; this is in direct 

contrast to larger centres. In Aberdeen this age group accounted for 

38-55% and 44-55% in Perth. (Murray and Murray 1993, 204). Studies 

in medieval England, with caution to comparing the two regions, 

support this trend as well showing estates having remains from more 

mature sheep while urban areas had a higher proportion of younger 

individuals (Grant 1988, 150-8) the younger surplus animals being 

sold off and the more rural areas consuming the older animals as they 

lost their secondary uses such as producing wool and other wool 

producers. 

There were not enough examples to fully consider the ages of 

Cromarty’s sheep with 19.2% unfused sheep bones, examples of very 

young individuals as well as likely shearlings, and examples or older 

individuals. The least can be said is that the sample fits the pattern of 

pastoral exploitation. Whether Cromarty showed more signs of older 

individuals as a more rural community or more signs of younger 

individuals as a town cannot be determined but both were present. 

Sheep were not just wool animals. Sheep and goat milk 

provided for dairies while cattle fed their milk to their calves (Yeoman 
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1995, 84). This is shown by cattle being killed at optimum meat and 

hide age rather than living longer for dairying with a priority on 

producing numbers of individuals with fewer young animals killed 

whereas sheep were kept until quite old and excess young were 

shipped to market as has been discussed (Yeoman 1995, 111). 

 

Goat 

 

Although a very limited amount of goat was identified, it is 

possible that the difficulty in distinguishing goat from sheep may have 

limited its identification. Judging by the number of sheep identified it is 

unlikely that it would have matched the significance of sheep.  

Historically Goats were especially important in the highlands as a dairy 

and meat animal (Smout 1969, 130). They may have little live value in 

the market but they were kept and historically recorded as parts of 

business transactions and as contributors to the important trade in 

skins and in horn manufacturing (Noddle1994, 122). Wild or feral 

goats are present in modern times on the mountains of the western 

side of Ross (MacNally 1984, 64). It is not known from where or when 

the specific breed originated. Some have suggested they came with 

the Vikings (Noddle 1994, 121) giving them a fairly long rooted 

connection with the history of Scotland. Due to there being few market 

pressures drawing in goats, except for their horn cores one of which is 

present in the assemblage,  it is possible that the described 
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importance may be visible in disparities between more upland rural 

settlements and the towns being discussed here. Of course there is no 

evidence of this. 

 

Pig 

 

Pigs are not popular animals to keep in Scotland especially in 

the west associated with beliefs that are expected to predate the 

Christian era (MacKenzie 1935, 58; Watson 1924, 59). Even as late as 

1919 an assessment of livestock numbers showed 2692 pigs on the 

east coast of the Ross and Cromarty district and 70 on the west 

(Watson 1924, 59). Despite this pigs are one of the essential town 

animals (Lythe 1960, 12) where they lived off of household offal 

(Smout 1969, 131) converting waste into meat and removing it from 

the town. They are also evidenced by the trouble they caused 

recorded in town records (Smith 2000 714). The presence of perinatal 

pig bones in Cromarty supports the estimation that the pigs found here 

were town animals rearing their offspring within the burgh (O’Connor 

1989, 183). Pigs penetrated the rural economy less than in towns 

(Smith 2000, 716; Lythe 1960, 12) and an aversion to pig meat was 

known in the highlands and seen to extend into the lowlands to a 

certain extent (Smout 1969, 132) 

 Despite this most urban burgh sites contain a lower percentage 

of pig bones than do rural sites of the same date Smith cites Ladyhill 
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Elgin 13.4%, Urquhart Castle 15.7% and Inverness-shire 11.1%. Smith 

has considered several possibilities for why this might be so: rural 

assemblages may more truly reflect domestic use without the 

interference of industry, deforestation may have been less in the north 

allowing for more forage for pigs, more rural areas may have allowed 

for the hunting of boar (Smith 2000, 711), and if pig were less 

regulated in customs than cattle and sheep they may not have had to 

be slaughtered in the market and driven in on hoof and their remains 

might be left at their place of slaughter rather than in the centre of a 

burgh (Smith 2000, 718). It is also seen that variation occurs between 

the presence of pigs within the same town (Smith 2000, 711) meaning 

that trends observed at this site within Cromarty do not necessarily 

speak to the entire condition of the town. This is obviously true for 

most of the evidence presented here but given this trend should be 

considered particularly for the pig remains. 

 As can be seen, although the percentage of pig remains in 

Cromarty is high compared to most sites (13.5% of primary meat 

animals compared to an overall average of 7.6% at the sites listed) it is 

not so different from Urquhart Castle, although judging from the deer a 

significant proportion there is likely boar, or from Elgin High Street and 

Rattray (Table 30) all more rural settlements. It is also almost identical 

to the percentage pigs found at Queen Street Aberdeen. Pigs at 

Rattray were eaten young when succulent rather than at full weight 

(Murray and Murray 1993, 204) sharing a similar distribution to Queen 
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Street Aberdeen. This also seems to be true at Cromarty as discussed 

above where many of the individuals were very young animals. 

Interestingly Cromarty was subject to an experiment in 

commercial pig farming using the Wessex saddleback breed prior to 

1787 initiated by George Ross (Alston 2006, 147). A large complex of 

buildings was constructed for the rearing and processing of pigs into in 

salted pork. This facility was built near the shore giving the pigs 

access to the sea which was believed to improve the quality of the 

pork (Smith 2000, 719). What impact this may have had on the site 

being excavated cannot be determined here but nonetheless it is 

interesting to consider that Cromarty was historically representative of 

attempted innovations in pig farming. 

 

Horse 

 

 The small size of the horses found at Cromarty is not unusual in 

Scotland. Many medieval horses were not very large but Scottish 

horses were known for their small size. However, they were also 

known for being exceptionally hardy (Smith 1998a, 871) and were 

historically valuable for farm work and as pack animals (Grant 1961, 

86). No indication of butchery was found on the horse bones from 

Cromarty but it would not be a surprising find. There is evidence of 

butchered horse from Dunbar, Perth, and St. Andrews (Smith 1995, 

876). The early Christian church prescribed against eating horse flesh 
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(Harris 1986, 96) but it is likely this was not consistently followed. That 

being said when present it cannot be certain what butchered horse 

meat was intended for and if it was indeed meant for human 

consumption. 

 

Cats and Dogs 

 

The presence of cats and dogs on the site highlights another 

aspect of relationships between people and animals in the past. The 

exact roles played by the individuals present here cannot be known 

but the variety of possible roles and values can be considered. Cats 

were valued in medieval households for their functional use in 

controlling vermin and also as companions. Their value could even 

extend into ritual as mummified cats were built into the walls of 

buildings throughout Britain to provide protection (Gilchrist 2012, 229). 

Cats were also used for their skins (Walker-Meikle 2012, 31) and there 

have been finds of many cat bones with cut marks showing skinning 

including in Perth’s medieval town (Smith 1997, 770). Although, in the 

material found at Cromarty no cut marks are present there is also no 

indication of what role these cats may have had and what brought 

them to be buried where they were. 

In the case of the dog bones 74.74% of the NISP is accounted 

for in the remains of one individual. It was a younger individual 

between six months and a year old suggesting that whatever purpose 
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it may have been intended for it had yet to achieve it. An older dog 

buried in Perth showed signs that it was definitely given some amount 

of care; however, other animals seem to have been through traumas 

in their lifetimes (Smith 1998a, 880). Dogs and cats could be 

communal animals acting as scavengers and removing pests from the 

community (Hodgson and Jones 1982, 232). Given a purpose by an 

individual master or kept as a pet by a wealthy individual. Dog breeds 

as divided today were not known and identification of dogs focused on 

their function whether it be as pet, hunting dog, herding dog, or 

communal town dog (Smith 1998b, 774). In towns dogs kept by 

tradespeople would play a role managing herd animals within the town 

market (Smith 1998a, 874). All of these roles were available within a 

town.  

One piece of evidence that suggests that animals often were 

brought closer to human society is the ritual of giving proper names 

through the process of a secular baptism (Gilchrist 2012, 226). This 

practice was believed to be beneficial in Britain during medieval times 

and did not just apply dogs and cats but would also be practised on 

horses and sheep. 

In death dogs were also used for their skins. Dog skin in 

particular was used in making fishing floats (Smith 1998a, 877). There 

is evidence of puppies and young dogs dying or being killed from 

Perth High Street (Hodgson 1983, 15). It is not known why but 

occasionally there would have been need for population control. Given 
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the limited evidence present at Cromarty and the juvenile nature of the 

individual it is hard to say exactly what role or roles these remains 

suggest. 

 

Deer 

 

Deer is rare within the towns (Yeoman 1995, 84). This rarity is 

supported by the Cromarty finds. Examples of both red deer and roe 

deer are present as is some antler. Antler was an important resource 

and industry but because it is shed it does not necessitate the 

exploitation of deer directly. That being said only a small fragment is 

present here. The main contrasts in the inclusion of deer usually occur 

in assemblages from castles such as from Urquhart castle (Table 30). 

In a direct comparison deer was better represented in Ladyhill Castle, 

at 14.1% of identified remains, near Elgin than in the town proper, 

0.7%, supporting the idea of hunting as a privileged exercise (Smith 

1998b, 771). It is usually found that medieval red deer are larger than 

modern day individuals (Smith 1998b, 773). As to whether this was 

true at Cromarty it could not be determined with the material available. 
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Conclusion 

 

The nature of the deposit overall is likely one of mixed origin 

combining the rubbish of various households and perhaps businesses. 

There is the possibility of mixed economic influence and background 

as was common in Scottish medieval burghs (Hodgson 1983, 5). Due 

to the nature of the close and mixed quarters of medieval burghs this 

compounds the complexity of deposits. The rarity of finding workshops 

discussed above is likely exacerbated by the volume of people and 

lives intersecting in a small settlement. 

Studies on animal remains such as those found in Cromarty by 

providing evidence of the material they used and discarded as well as 

the remains of the animals they lived with, bought and traded provide 

information on the everyday lives of the people that lived in the heart 

of the burgh. These were likely ordinary people by historical standards 

which make them interesting because these are the people that history 

often through official sources is doomed to neglect as is the case in 

Scotland (Yeoman 1995, 11). 

An investigation of Cromarty reveals many similarities between 

other eastern burghs but also some differences. Is the increased 

importance in sheep a reflection of more modern contributions to the 

assemblage or was the Black Isle more a more attractive territory for 

rearing sheep earlier than the majority of northern Scotland? Similarly 

did pigs play a larger role in life in Cromarty than might be expected 
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for a northern Scottish town? Certainly the periods of growth and 

declines in the history of Cromarty’s pork industry suggest the animal 

had a certain bond with the town. The evidence of the sheep and pig 

percentages suggest the possibility of Cromarty representing a more 

rural community at least as compared with other more rural burghs. 

This is also supported by the high rate at which very young pigs were 

found in the remains.  The inclusion of many young pig remains could 

also suggest more comparatively wealthy residences such as with 

Queen Street in Aberdeen. Alternatively the material may represent a 

more modern deposition when sheep increased in significance; if this 

is the case it is possible further excavation into lower levels of the 

burgh will clarify the situation.  

Cromarty was a trading port and cattle remains important in the 

town. They are the largest taxon within the identified remains. 

However, there is more interest in the slight ways that they lose 

ground to sheep and pig representation than might otherwise be the 

case had their dominance been clearer and that might even be proven 

insignificant as more material is uncovered and assessed.  

The excavation of the medieval burgh of Cromarty is an 

ongoing project, but it holds a great deal of promise for investigating 

the origins and structure of the settlement as it grew and changed. 

Comparison is a necessity when investigating the past. The burgh 

system was a way of life in Scotland but one burgh does not equal 

another and what they have become is equally divergent. Cromarty, 
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losing much of its prominence as railways and other transportation 

replaced seaways and trading became further and further centralised 

removing the smaller trading centres, provides opportunity to 

investigate the emergence of modern Scotland through the town’s 

trends in resource exploitation, its position as a royal burgh, its valued 

agricultural resources, and its modern condition as a small town and 

what that means today as opposed to what it meant in the past. 
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Appendix 1: Weathering and Erosion Guides 
 

Erosion: McKinley 2004 

Grade 0 Surface morphology clearly visible 

Grade 1 Slight and patchy surface erosion 

Grade 2 
More extensive surface erosion than grade 1 with 
deeper surface penetration 

Grade 3 

Most of bone surface affected by some degree of 
erosion: general morphology maintained but 
detail of parts of surface masked by erosive 
action 

Grade 4 

All of bone surface affected by erosive action: 
general profile maintained and depth of 
modification not uniform across whole surface 

Grade 5 

Heavy erosion across whole surface completely 
masking normal surface morphology, with some 
modification of profile 

Grade 5+ 
As grade 5 but with extensive penetrating 
erosion resulting in modification of profile 

Table 31: Erosion 

Behrensmeyer 1978 

Stage 0 

Bone surface shows no sign of weathering. Usually 
bone is still greasy, marrow cavities contain tissue, 
skin and muscle/ligament may cover part or all of 
the bone surface 

Stage 1 

Bone shows cracking normally parallel to the fibre 
structure (e.g. longitudinal in long bones). Articular 
surfaces may show mosaic cracking of covering 
tissue as well as in the bone itself. Fat, skin and 
other tissue may or may not be present 

Stage 2 

Outermost concentric thin layers of bone show 
flaking, usually associated with cracks, in that the 
bone edges along the cracks tend to separate and 
flake first. Long thin flakes, with one or more side 
still attached to the bone, are common in the 
initially. Deeper and more extensive flaking follows, 
until most of the outermost bone is gone. Crack 
edges are usually angular in cross-section. 
Remnants of ligaments, cartilage , and skin may be 
present/ 
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Stage 3 

Bone surface is characterized by patches of rough, 
homogeneously weathered compact bone, resulting 
in a fibrous texture. In these patches, all the 
external, concentrically layered bone has been 
removed. Gradually the patches extend to cover the 
entire bone surface. Weathering does not penetrate 
deeper than 1.0-1.5 mm at this stage, and bone 
fibers are still firmly attached to each other. Crack 
edges usually are rounded in cross-section. Tissue 
rarely present at this stage. 

Stage 4 

The bone surface is coarsely fibrous and rough in 
texture; large and small splinters occur and may be 
loose enough to fall away from the bone when it is 
moved. Weathering penetrates into inner cavities. 
Cracks are open and have splintered or rounded 
edges. 

Stage 5 

Bone is falling apart in situ, with large splinters lying 
around what remains of the whole, which is fragile 
and easily broken by moving. Original bone shape 
may be difficult to determine. Cancellous bone 
usually ex-posed, when present, and may outlast all 
traces of the former more compact, outer parts of 
the bones. 

Table 32: Weathering 
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Appendix 2: Measurements 
 

All measurements are in mm are from von den Driesch 1976 except 

for WCM, DEM, DVM, DIM, WCL, DEL, DVL, DIL, HT, and HTC which 

are from Davis 1996. 

Cattle 

 

Measurements                         

Cranium 44 45 46                   

Horn Core 127 45.3 36.7                   

  141 47.7 38.9                   

Cranium 21                       

Maxilla 67.7                       

Mandible 8 9 15a 15b 15c M3L M3B           

Mandible 74.2   59.4 40.3 29.6 32.5 13.8           

    50.5   45.5 33.6               

  GL GB                     

M₃ 31.3 13.2                     

  32.4 13.9                     

  34.9 14.3                     

  36.7 15.3                     

  BG LG SLC                   

Scapula 40.1 51 43.8                   

  46.2                       

  46.6                       

  37.2 46.6                     

  Bd HT HTC BT                 

Humerus   38.6 29.7                   

  70.8 37.1 29.2 66                 

    39.1                     

  Bp BFp Dp                   

Radius 67.2 60.5                     

  68 63.9                     

  70 64.5 34                   

  BPC DPA                     

Ulna 41.1                       

  37                       

  39.9 55.8                     

  GL GB                     

Carpal Magnum 28.5 29.6                     

  GL GB                     

Carpal Scaphoid 14.5 30.1                     
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  19.1 35.6                     

  20.1                       

  GL GB                     

Carpal Unciform 21 23.4                     

    29.8                     

    30                     

  Bp Dp Bd Dd WCM DVM DEM DIM WCL DVL DEL DIL 

Metacarpal 42.4                       

  47.1 29.9                     

  48.6 30.8                     

  49.2                       

  49.9 29.9                     

  50.7 32.3                     

      47.8 26.1 21.6 22.1 19.3 20.8 22.2 26.3 19.6 20.6 

      37.1 37.4                 

      45.2   22 26.6 19.8 22.8 20.4 25.8 18.5 23.9 

      46.5   22.7 26 19.6 22.5 21.1 25.3 17.3 23.6 

      48.4 26.4 23.3       21.8       

      53.2   25.5 30 22.9 25.5 25 29.5 21.6 26.7 

      56.2   26.9 30.7 24.6 27.9 25.4 28.3 22.5 28.1 

      61.5 31.5 29.6 31.5 24.4 28.5 28.6 20.8 23.3 28.8 

        51.9 25.2 29.1 22.8 25.9 24.1 21.4 20.7 26.1 

      63.3   31.9   26.2   28.6       

  Bd Dd                     

Tibia 47.7 33.3                     

  49.1 41                     

  49.8 36.1                     

  53.9 37                     

  54.3                       

  54.7                       

  Dp                       

Lateral Malleolus 25.5                       

  GLl GLm Dl Dm Bd Dd             

Astragalus 57.3 52.2 33 32 36.5               

  57.6 52 29.2 33.2 39.3               

  77   42.3 41.9                 

      31.1 29.8 36.3 27.9             

  Bp Dp                     

Naviculo-Cuboid 50.4 45                     

  Bp Dp                     

Metatarsal 37.3 40.7                     

  49.1 49.5                     

  GL Bp Dp SD DD Bd Dd           

Phalanx 2 29.7 24.6 34.7 19.5 17.7 19.9 21.2           
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  30.2 23.8 24.9 18 18.5 19.9 23.2           

  31.6 24.9   18.5 19.5 20.5 24.8           

  31.9 29.3 27.8 20.2 21.1 22.7 26.1           

  32.1 24.5   18.2 17.4 18.4             

  32.4 23.8   18.7   17             

  32.5 29.9 28.2 23.4 24.9 25.9 27.6           

  32.6 25.9 26.7 19.9 20.9 20.4 26.3           

  32.6 27.2 26.8 19.2 20.3 20.8 26.1           

  33.6 28.9 29.2 22.9 23.4 22.2 28.3           

  34.5         20.2 23.3           

  37.1 28.3 29.7 21.4 19.7 21.7             

  37.3 28.8   21.2   23.2             

  39.4 32.7 35.5 25.6   28.4             

  41.4 32.1 36 23.6   27.6             

  41.5 28.9 31.1 22.9 23.6 22.6 28.5           

  48.9 25.4 28.4 21.7 16.3 25.4 19           

    24.7 26.2                   

    27.5 27.6                   

    28.6   23.3   24.8 28           

    31.2                     

  GL Bp Dp SD DD Bd Dd           

Phalanx 1 47.6 24.3 26.7 20.4 15.3 22.1 17.9           

  48.3 24.7 27.8 20.4 15.6 23.4 17.1           

  48.8 27.3 31.2 22.4 16.1 24 18.5           

  50.2 29.3 31.1 25.8 18.9 27.2 20.5           

  50.4 26.2 27.4 21.1 16.5 24.6 20.3           

  50.9 28.8 29.1 24.2 17.4 26.5 20.9           

  52 26 27.2 21.1 17.2 23.4 19.8           

  53 25.5 28.2 20 15.1 21.7 18.6           

  53.2   31.5 23.3 17.4 27.3 19.9           

  53.3 27.2 29.5   18.7 24.8 20.7           

  54.1 31.4 30.4 26.5 18.5 27 20.5           

  54.9 30.3 29.5                   

  57.9 28.8 32.7 24.3 18.1 26.4 20.5           

  57.9                       

  58.5     26.1 20.6   22.5           

      29.8 20.4 15.6 23.3 19.3           

  54.4 25.6 30.9 21.7 21.2 23.1 18.9           

  55.8 27.4 31.2 22.3 21.3 24.8 18.6           

  57.4 28.7 32.2 23.4 20 25.5 19.5           

    26.3 30.3                   

    26.8 22.4                   

    60.4                     

        21.3                 



 
109 

 

        23.8 19 25.5             

            21 16           

            21.9             

            23.4 17.1           

  DLS Ld MBS                   

Phalanx 3 67.8   24.4                   

  59.2 47 20.1                   

  52.9 40.2 17.4                   

  59 45.1 20.4                   

  61.4 47.4 20.7                   

  61.8 48.7 21.4                   

  61.9 51.2 21.2                   

  63.5 46.1 18.9                   

  64.4 49 22.6                   

  68.5 46.9 22                   

  69.5 50.4 19.4                   

  68.8 50.4 21.8                   

      17.8                   
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Sheep 
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Sheep/Goat 

 

Measurements         

Cranium 
Measurements 21 22 23   

Maxilla 61.7 40.5 22.6   

      23.7   

  GL GB     

M₃ 18.4 7.1     

  18.6 7.2     

  19.5 7.6     

  19.6 7.2     

  20.6 7.4     

    8     

    8.3     

  BFcr       

Epistropheus 41.6       

  LG GLP BG   

Scapula 18.9 20.4 12.2   

      18.5   
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  SD DD CD   

Radius 16.5 8.8 48   

  DPA       

Ulna 22.6       

  Bp Dp SD DD 

Metacarpal 18.2 13.7     

  19.8 14.7     

  20.6 14.2 12.8 9.8 

  21.9       

  SH LA LAR   

Innominate 13.6       

    26.6 23.8   

  Bp DC SD   

Femur 35.4 18.7     

  36       

  41       

    18.2     

      50   

  SD DD CD   

Tibia 10.5 8.8     

  12.8 10.1 43   

  11.7   49   

  13.5   44   

  8.6   27   

  GL GB     

Naviculo-Cuboid 24.2 19.2     

    20.2     

  Bp Dp     

Metatarsal 17.7 18.4     

  19.4 17.1     

  22.1 22.2     

  22.8 22.6     

 

 

Goat 

 

Measurements       

  Bp Bd   

Phalanx 1 11.6 11.1   

Cranial 
Measurements 40 41 42 

Horn Core 87 32.7 21.4 
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Pig 

 

Measurements                 

  LO DPA SDO           

Ulna 39.8 27 23.2           

  Bp Dp             

Metacarpal 3 15.8               

  18.6 18             

  GL Bp Dp SD DD Bd Dd LeP 

Metacarpal 4 62.1 13.3 13.8 10.2 8.6 13.9 14.6 71.1 

    11.9   9.3         

    13.1             

    14.8             

    16.6             

    17.6 17.5           

  GL Bp Dp SD DD Bd Dd   

Metatarsal 3 81.5 18.5   16.1   17.8 18.4   

  74.5 15.4 23.9 14.6 11.8 16.7 17.1   

    13.8 14.6           

  GL               

Metatarsal 5 56.6               

  GL Bp Dp SD DD Bd Dd   

Phalanx 1 29 14.5 15 11.4 9.3 13.6 9.6   

  31.4 15.6 15.1 11.8 8.6 14.3 9.9   

  36.7 20.5 20.5 15.2 12.6 17.2 13.7   

  36.2 19.1 19.4 15.7 12.8 18.1 12.3   

  GL Bp Dp SD DD Bd Dd   

Phalanx 2 14.6 11.5 10.9 9.6 7.1 10.2 9   

  21 17.3 16.5 13.9 11 14.8 14.7   

  23.1 20 19 16.8 11.6 18 15.4   

  DLS Ld MBS           

Phalanx 3 15.6 14.5 6.5           

  17 15 6           

  19.2 17.3 8.7           

  23.5 23.3 9.4           

  23.7 22 9           

  30.4 28.7 13.9           

  30.7 29 14.6           
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Horse 

 

Measurements                 

  GL GB             

M³ 31.7 13.6             

  GL GB             

P² 32.3 22.1             

  SD DD Bd BT HTC HT     

Humerus 30.4 38.1 69.6 63.6 32.6 42     

  GL Bp Dp SD DD Bd Dd BFd 

Metacarpal 3 196     27.3 20.8   30.5   

  206 43 41.6 28.5 20.7 42.7 31.2 27.3 

  PL               

Sacrum 128.2               

  Bd Dd             

Tibia 65.2 36.1             

  GL GB             

Calcaneus 87.4 40.8             

  Bp Dp             

Metatarsal 3 44.7 37.1             

  GL Bp Dp SD DD Bd BFd   

Phalanx 1 67.7 41.2 29.2 28.6 15.3 38.9 36.9   

 

Cranial 
Measurements   

Cranium Maxilla 

24 77.2 

24a 80.5 

25L 31 

25B 20.4 

26L 25.1 

26B 24.2 

27L 23.3 

27B 25.5 

28L 21.8 

28B 24.6 

Mandible Mandible 

7a 74.6 

8 74.2 

10a 81.5 

10b 24.4 



 
115 

 

11a 22.2 

11b 17 

12a 21.7 

12b 15.5 

13a 22.7 

13b 14.8 

14a 28.6 

14b 13.5 

22a 83 

22b 56 

22c 43.1 

 

 

Dog 

 

Measurements                 

  Bp Dp             

Humerus 18.8 25             

  Bp Dp             

Radius 14.7 9.4             

  GL Bd             

Metacarpal 4 39.9 4.7             

  SD DD CD Bd         

Femur 9.1 9.3 17 23.5         

  8.9 8.6 30           

  SB LAR             

Innominate 17.9 19.3             

  GL GB             

Calcaneus 31.1 13.4             

  31.4 13.4             

  Bp               

Metatarsal 2 5.3               

  GL Bp Dp SD DD Bd Dd BFd 

Metatarsal 3 48.2 6.8 9.2 5.4 3.8 6.1 5.8 5.1 

  GL Bp Dp SD DD Bd Dd BFd 

Phalanx 1 24.1 10 8.3 4.8 4.3 7 5.8   

  25.2 11.7   5.6 4.8 6.3 6.1 5.9 

  GL Bp Dp SD DD Bd Dd   

Phalanx 2 14.6 4.9 5.2 3.5 3.5 4.4 3.5   

  16.7 5.4 4.7 3.9 2.9 4.6 3.5   

  17.2 6   2.8   4.2     

  17 6.7 5.8 3.7 3.3 4.4 4.2   
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Cat 

 

Cranial 
Measurements 

von den Driesch 
(1976) 

Yamaguchi et 
al. (2004) 

1 86.8   

2 78.6   

3 73.3   

4 25 21.5 

5 47.8   

6 62.5   

7 54.8   

8 32.7   

9 49.8 19.1 

10 21.5   

12   12.9 

13   43.3 

16 19.8 19.4 

17 12   

18 39.4   

19 19.8   

20 12.9   

21 10.6   

22 43.7   

24 49   

25 19.2   

28 34   

30 25.6   

32 24.3   

 

Measurements               

  Bp Dp           

Radius 5.7 8.3           

  GL SH SB LAR Lfo LS SC 

Innominate 61.5 8.8 4 10.2 15.7 25.9 21.7 

  64.8 8.8 3.9 10.2       

  Bp DC           

Femur 16.9 7.4           

  Bp Dp           

Phalanx 2 3.9 3.8           
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Hare 

 

Measurements             

  Bp BT Dp SD Bd Dd 

Humerus 18.2   20.4       

    10.3   6 12.5 9.8 

  Bp           

Radius 8.8           

  SDO DPA         

Ulna 11.7           

  11.8 11.8         

Tibia Bp           

  19.2           

  GL           

Metatarsal 2 51.5           

Metatarsal 5 46.4           

 

 

 

Rabbit 

 

Measurements                     

  2                   

Mandible R 13.6                   

  GL Bp Dp SD Sde Bd Dd GLl HTC BT 

Humerus 61.9 10 12.1 4.2 4.1 8.5 6.1 61.1 4.5   

  62.3 11.5 12.4 4.1 3.8 8.6 6.3   4.5 6.1 

        3.9 5.1 8.3 5.7   4.4 6.2 

            8.5       6.4 

  LO DPA SDO BPC             

Ulna 4.4 6.7 6.1 5.1             

  7.4 8.2 6.8 5.9             

  GB BFcr HFcr               

Sacrum 24.1 10.2 4.3               

  SH SB                 

Innominate R 7.5 4.4                 

  Bp BTr                 
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Femur R 16.7 15.3                 

  Bp Dp Bd Dd             

Tibia 11.8 6.6                 

  14.3 14.4 11.8 6.4             

  GL Bp Dp SD Sde Bd Dd       

Phalanx 1 13.3 4.4 3.7 2.7 2.6 3.5 2.7       

 

Deer 

 

Measurement                   

Roe Deer GL Bp Dp SD DD Bd CD     

Metatarsal 206 21.6 22 12.3 11.4 25.6 46     

  WCM DEM DVM DIM WCL DEL DVL DIL   

  10.9 11.2 16.4 13.7 10.6 10.5 16.4 14   

  GL Bp SD Bd           

Phalanx 1 36.3 11.1 7.9 10.2           

Red Deer Bd WCM DEM DVM DIM WCL DEL DVL DIL 

Metatarsal 41.3 19.1 20 29.2 25.4 18.5 19.4 28.2 25.5 
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Appendix 3: Sheep Measurements Compared 

with Davis 1996 
 

  Cromarty Davis 1996 

Metacarpal N Mean CV N Mean CV 

WCM 4 105 2.7 26 113 3.6 

WCL 5 98 3.1 26 109 3.6 

DEM 4 99 4.1 26 101 5.8 

DVM 4 144 3.1 26 153 4.6 

DIM 4 123 3.7 26 127 4.7 

DEL 5 91 4.1 26 95 5.4 

DVL 5 141 2.3 26 148 4.3 

DIL 5 124 4.3 26 128 4.9 

Bd 5 225 4.5 26 236 3 

SD 4 122 1.2 26 126 5 

Metatarsal N Mean CV N Mean CV 

GL 3 1262 8 26 1214 4.1 

SD 7 97 6.8 26 109 5.1 

DIM 3 121 4.5 26 125 4.4 

DIL 4 115 14 26 125 4.9 

Astragalus N Mean CV N Mean CV 

GL 4 250 5 26 267 4.9 

Bd 4 162 5.3 26 176 5.1 

Dl 4 141 7 26 147 5.1 

Humerus N Mean CV N Mean CV 

SD 4 117 10.3 26 143 6.7 

BT 9 270 7 26 268 3.6 

HT 9 173 8.6 26 179 5.4 

HTC 11 136 6 26 135 4.6 

Radius N Mean CV N Mean CV 

GL 1 1309 0 26 1366 3.6 

Bp 5 270 5.9 26 300 3.9 

BFp 1 235 0 26 269 3.5 

SD 4 143 7.5 26 158 6 

Tibia N Mean CV N Mean CV 

SD 5 125 6.3 26 109 5.9 

Bd 12 230 8.1 26 251 4 

Dd 12 178 5.5 26 195 5 

Calcaneum N Mean CV N Mean CV 

GL 3 483 7.6 26 524 4.4 
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Appendix 4: Cat Cranium Measurements and 

Assessment 
 

 

 

 

Figure 12: Characteristic for distinguishing variants in cat cranium. Score 1 
corresponds to domestic animals and score 3 corresponds to Scottish wild cats while 

score 2 presents hybridisation (Yamaguchi et al. 2004, 50) 

Cranial Score 

Characteristic Score 

1 1 

2 1 

3 1 

4 2 
Table 33: Assessment of Cromarty cat cranium 
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Cranial Comparison   

Measurements taken (numbers correspond to 
Yamaguchi et al. 2004) Cromarty 

4 lateral length of snout 21.5 

9 Anteroposterior diameter of  the auditory 
bullae 19.1 

12 Greatest Breadth of Foramen Magnum 12.9 

13 Greatest Width of Braincase 43.3 

16 Least Breadth Between Orbits 19.4 

Table 34: Yamaguchi measurements with descriptions 
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