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APPENDIX 1. 

   1.1 SURVEY REGIONS, CASE STUDY SITES 

AND MORTAR DISTRIBUTIONS. 

 

            Map.  1.1.1 – North Atlantic Europe.  

The locations of some important ecclesiastical sites from the wider region are 

plotted here to inform the main thesis text. 
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Map 1.1.2 – The Scottish North Atlantic.  

The survey area includes sites north and west of the dashed-and-dotted line, and is 

divided into three sub-regions. North-East, North-West and South-West, as marked. 

Also marked here are important sites from outside the survey area in Norway, Faroe 

and Man. (© Crown copyright and Landmark Information Group Ltd. 2016). 
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           Map 1.1.3 – THE SOUTH-WEST REGION 

Three case study sites are located in the South-West Region, as plotted above, 

include the main secular sites of Castles Fincharn and Mingary, and the 

ecclesiastical site of Iona Nunnery. Each of these sites was also associated with a 

nearby parish church, and on Iona a range of different buildings were examined. (© 

Crown copyright and Landmark Information Group Ltd. 2016). 
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                    Map 1.1.4 – THE NORTH-WEST REGION 

The main case study sites in the North-West Region, as plotted above, include the 

ecclesiastical sites of Howmore (South Uist) and Eaglais na h’Aoidhe (Lewis), whilst 

the secular site for this region is Duntulm Castle (Skye). The opportunity has also 

been taken to mark the location of the chapel of Teampull Ronain on the small 

island of North Rona. (© Crown copyright and Landmark Information Group Ltd. 2016). 
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Map 1.1.5 – THE NORTH-EAST REGION 

The main case study sites in the North-East Region, as plotted above, includes the 

ecclesiastical sites of St Peter’s Thurso (Caithness) and Uyea chapel (Shetland), 

whilst the secular case study is Tuquoy Hall coupled with Cubbie Roo’s Castle, Wyre 

(both Orkney). Both of these secular sites are also associated with nearby churches.               
(© Crown copyright and Landmark Information Group Ltd. 2016). 
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Map 1.1.6 - HIGH MEDIEVAL (c.1000-1300 AD) MORTAR 

DISTRIBUTIONS IN THE SCOTTISH NORTH ATLANTIC.                  
(© Crown copyright and Landmark Information Group Ltd. 2016). 
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         Map 1.1.7 - LATE MEDIEVAL (c.1300-1560 AD) MORTAR 

DISTRIBUTIONS IN THE SCOTTISH NORTH ATLANTIC.                      
(© Crown copyright and Landmark Information Group Ltd. 2016). 
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Map 1.1.8 – EARLY MODERN (c.1560-1800 AD) MORTAR 

DISTRIBUTIONS IN THE SCOTTISH NORTH ATLANTIC.                      
(© Crown copyright and Landmark Information Group Ltd. 2016). 



Constructing Lordship in North Atlantic Europe – Volume II  
 

9 
 

 

Map 1.1.9 – LATE MODERN (c.1800-2000 AD) MORTAR 

DISTRIBUTIONS IN THE SCOTTISH NORTH ATLANTIC. 

 (© Crown copyright and Landmark Information Group Ltd. 2016). 
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Map 1.1.10 – Main distribution of limestone within the survey area. 

After Scottish Lime Centre (2003, 11) with some added outcrops in Skye 

and Caithness. Where applicable local outcrops are plotted in more 

detail in volume III case studies.  

(© Crown copyright and Landmark Information Group Ltd. 2016). 
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1.2 – REGIONAL MORTAR DISTRIBUTION TABLES 

1.2.1 NORTH-WEST REGION MORTAR DISTRIBUTION TABLE 

Key:  S-lime – Shell-lime; L-lime – limestone-lime; M-lime – Maerl-lime. n/e – no surviving 

evidence noted. Oblique/ - indicates mixed materials in same phase. Ampersand & 

indicates distinct materials in same phase. Semi-colon; separates phases. Brackets () 

indicate subsidiary buildings on same site.  Superscript1 – reported by third party. Star* - 

coating.  

High Med: 1000-1300; Late Med: 1300-1560; Early Modern: 1560-1800; Late modern: 1800-2000 

Locality  Site  High Medieval Late Medieval Early Modern
  

Late Modern 

North Rona St. Ronan’s Chapel S-lime S-lime S-lime  

Lewis Tigh an t’sagairt,  n/e    

Lewis Eaglais na h-Aoidhe. S-lime S-lime L-lime & S-lime. L-lime 

Lewis Teampull Eoin S-lime    

Lewis Tigh a Bheannaich Clay    

Lewis Teampull Moluag, Ness S-lime    

Lewis Teampull nan Cro Naimh S-lime    

Shiants St Mary’s Chapel.  S-lime   

Lewis T. Choluim Chille, Lochs   S-lime   

Lewis Teampull Pheadair, Ness  S-lime   

Harris St Clements  S-lime   

Harris Rubh’ an Teampull  S-lime   

Lewis Carloway Broch  S-lime   

Harris Rodel Sth Cabeal   S-lime  

Harris Campbell Cabeal, Rodel   L-lime  

Lewis Kirkibost Chapel   ?S-lime  

Harris MacLeod Cabeal 1, Rodel   S-lime  

Harris MacLeod Cabeal 2, Rodel    L-lime 

Harris Morrison Cabeal    L-lime 

Harris Leverburgh Cottages    L-lime 

Lewis Dell Manse    L-lime; Clay & L-lime 

Lewis Burial Grd Wall TCC lochs    L-lime 

Lewis Galson Cabeal 3    L-lime 

Lewis McRae Cabeal, TCC lochs    L-lime 

Lewis Carn Cabeal, Aoidhe    L-lime 

Lewis North Cabeal TCC lochs    ?L-lime 

Lewis East Cabeal E na H’Aoidhe    L-lime; L-lime 

Lewis Galson Cabeal 1    L-lime 

Lewis Galson Cabeal 2    S-lime 

Lewis Shaken’s Doune Carloway    Clay & L-lime 
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High Med. – 1000-1300; Late Med.– 1300-1560; Early Modern – 1560-1800; Late modern – 1800-

2000 

Locality  Site  High Medieval Late Medieval Early Modern Late Modern  

North Uist St Clement’s, Tigharry n/e    

South Uist St Mary’s, Howmore S-lime    

South Uist St Columba’s, Howmore S-lime    

Benbecula Teampull Colm Chille S-lime S-lime   

Barra Craigston S-lime    

Barra Kisimul Castle.  S-lime S-lime L-lime 

Barra  Cille Bharra.  S-lime   

Barra Sth. Chapel, Eoligarry.  S-lime   

Barra Nth. Chapel, Eoligarry.  S-lime  L-lime 

Benbecula Borve Castle  S-lime   

Benbecula Nunton Chapel  S-lime   

Benbecula Teampull Bhuirgh  S-lime   

Grimsay Teampull Mhichael  S-lime   

North Uist Teampull na Trionaid S-lime  S-lime L-lime 

North Uist Cille Criosd, Baleshare  S-lime   

South Uist Cab  Ic Ailean, Howmore   S-lime; S-lime  

South Uist Cab. Dubghail, Howmore    S-lime  

South Uist Ormacleit Castle   S-lime  

North Uist St Mary’s, Hougharry   S-lime  

North Uist BalRanald Cab, Hougharry   S-lime  

Barra Northbay Mill    L-lime 

Benbecula Nunton Steadings    L-lime/S-lime 

North Uist Cameron Cab. Hougharry    S-lime 

North Uist Shaw Cabeal, Hougharry    S-lime 

North Uist Truimsgarry Church    L-lime 

South Uist Sth Cab, South Boisdale    L-lime 

South Uist Nth Cab, South Boisdale    S-lime 

South Uist Large Cab, South Boisdale    L-lime 

South Uist Boisdale Kirk NF74189    S-lime 

South Uist Ardkenneth Blackhouse    S-lime 

North Uist Scolpaig Cab. Hougharry    S-lime 

Barra Nth Cabeal, Cuithir    L-lime 

South Uist Maclean Cab. Howmore    S-lime; L-lime 

South Uist 1887 Cabeal, Howmore    L-lime 

Barra Croft 189 Balnabodach    S-lime 

Ronay An Staidhre    L-lime 
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High Med: 1000-1300; Late Med: 1300-1560; Early Modern: 1560-1800; Late modern: 1800-2000 

 

Locality  Site  High Medieval Late Medieval Early Modern Late Modern  

Raasay St Moluag’s Church S-lime S-lime L-lime  

Skye Skeabost Cathedral S-lime    

Skye Dunvegan Castle S-lime    

Skye Dun Hasan, Trotternish. S-lime    

Skye Castle Camus, Sleat S-lime  S-lime; L-lime  

Skye Dun Ringall  S-lime   

Skye DunTulm  S-lime; S-lime L-lime; L-lime  

Skye Dun Scaith, Sleat.  S-lime; L-lime ?M-lime  

Skye St Columba’s, Portree  n/e   

Skye Kilmaluag church, Trott.  S-lime  L-lime 

Skye Trumpan Church, Watern.  S-lime   

Skye Castle Maol  S-lime   

Raasay Brochel Castle  S-lime   

Skye Nicholson Aisle,   S-lime   

Raasay Brochel Chapel  S-lime   

Skye Castle Uisdean   S-lime  

Raasay West cab, St Moluags   L-lime  

Skye Mackinnon House, Strath   S-lime  

Skye Mackinnon cab Strath   S-lime  

Skye Bharkasaig Cab.    S-lime  

Skye  Unish House,    S-lime L-lime 

Skye Suidhisnais Manse, Strath   L-lime  

Skye St Mary’s Dunvegan  ?S-lime L-lime  

Skye Kilmore, Sleat   ?S-lime; L-
lime 

 

Skye MacD/Nich Cab, Sleat   ?S-lime; L-
lime 

 

Skye Maclean Cab., Kilmoluag   S-lime  

Skye Redhouses, Ardvasaar    L-lime; L-lime 

Skye Orbost Farm Walled 
Garden 

   L-lime 

Raasay Raasay Macleod Cab.    L-lime 

Skye Ebost Cab, St Marys, Dunv    L-lime 

Skye MacLeaod Cab. Dunveg.    L-lime 

Skye Strath Whitehouse    L-lime 

Skye Camas Bàn, Dunvegan    L-lime 

Skye Tigh a’ chuirn, Trotternish    Clay & lime 
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High Med: 1000-1300; Late Med: 1300-1560; Early Modern: 1560-1800; Late modern: 1800-2000 

Locality  Site  High Medieval Late Medieval Early Modern
  

Late Modern 
 

Lochaber Castle Tioram  S-lime S-lime   

Lochaber Inverlochy Castle  L-lime    

Ross-shire Eilean Donnain Castle  L-lime L-lime   

Ross-shire Strome Castle  L-lime L-lime   

Ross-shire Dun Lagaidh, Ullapool  S-lime    

Lochaber Kilmory Church, Arisaig  ?S-lime   

Sutherland Aird Bhreac, Assynt  L-lime; L-lime   

Sutherland Castle Bharraich,   S-lime   

Sutherland MacLeod Aisle, Assynt   ?L-lime   

Sutherland Calda House, Assynt   L-lime  

Lochaber Ranald Aisle, Arisaig   ?S/M-lime  

Ross-shire Inverinate Church   L-lime  

Ross-shire LochCarron Church   L-lime  

Ross-shire Ullapool Burial  cab   L-lime  

Sutherland Kelly Cabeil, Assynt OPC   L-lime  

Lochaber Port a Bhata Mill,    S-lime  

Lochaber Port a Bhata settlemnt    L-lime 

Sutherland Willianson Cab, Assynt    L-lime 

Sutherland Ledbury Cab, Assynt     L-lime 
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1.2.2 – SOUTH-WEST REGION MORTAR DISTRIBUTION TABLE 

 

Key: S-lime – Shell-lime; L-lime – limestone-lime; M-lime – Maerl-lime. n/e – no surviving 

evidence noted. Oblique/ - indicates mixed materials in same phase. Ampasand & indicates distinct 

materials in same phase. Semi-colon; separates phases. Brackets () indicate subsidiary buildings on 

same site. .  Superscript1 – reported by third party. Star* - coating. 

 

High Med: 1000-1300; Late Med: 1300-1560; Early Mod: 1560-1800; Late mod: 1800-2000    

Locality
  

Site  High Medieval Late 
Medieval 

Early Modern
  

Late Modern 

Islay Bruichladdich, Rhinns n/e    

Islay Duisker 1 n/e    

Islay Nereabus 1 n/e    

Islay Trudernish n/e    

Islay Glen na Goath n/e    

Islay Kilchiaran Church ?S-lime    

Islay Kildalton ?S-lime    

Islay Dunyvaig Castle ?S-lime; L-Lime L-lime   

Islay Eilean Mor, Finlaggan   S-lime L-lime ?S-lime  

Islay Ardnave (mainld) Church  S-lime   S-lime 

Islay St Columba’s Keills  S-lime  L-lime 

Islay KilNaughton  S-lime   

Islay Nereabus 2  ?-lime   

Islay Kilmeny OPC  L-lime   

Islay Kilbride Church   Clay  

Islay McKay Cab, Nereabus   L-lime  

Islay Mulreesh Leadworks   L-lime  

Islay Kilchiaran Cabeal   L-lime  

Islay Lechgruinart Whitehouse    S-lime;L-lime;Clay 

Bute Kilchattan Limehouse    L-lime 

Islay Mulreesh Farmstead    L-lime 

Islay Larabus Settlement. Oa    L-lime 

Islay 1861 cabeal, Nereabus    L-lime 

Islay KilNaughton Cabeals    L-lime 

Islay Laughlin Prie Cab 
Nereabus 

   L-lime 

Islay Campbell Cabeal, Keills    L-lime 

Islay Grunart w/house 
NR28667 

   S-lime 
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High Med: 1000-1300; Late Med: 1300-1560; Early Mod: 1560-1800; Late mod: 1800-2000 

Locality  Site  High Medieval Late 
Medieval 

Early 
Modern  

Late Modern 

Ardnmur Mingary Castle L-lime S-lime L-lime  

Ardnmur Kilchoan OPC S-lime  L-lime  

Morvern Ardtornish Castle L-lime    

Iona St Ronans Clay/lime; S-
lime 

   

Iona St Mary’s Chapel S-lime    

Iona Priory S-lime;  S-lime  M-lime?   

Iona Abbey  S-lime  M-lime? L-lime  

Mull Kilvickeon Church  S-lime    

Mull Pennygown Church  S-lime    

Mull Aros Chapel, Glen Aros  L-lime    

Mull Castle Duart  L-lime L-lime   

Lismore St Moluags Cathedral  S-lime*;  L-lime   

Lismore Coeffin Castle  L-lime    

Lismore Achadun  L-lime    

Mull Dun Ara  S-lime    

Mull Castle Moy  L-lime   

Morvern Keils Church   S-lime   

Iona Bishop’s House  M-lime?   

Morvern C18th Cabeal, Keils   L-lime  

Mull MacLean Cabeal, 
Penny-X 

  L-lime  

Morvern Castle nan Con   L-lime  

Mull Bunessan Mill   L-lime L-lime 

Mull Aros Cabeals, Glen Aros    L-lime 

Mull  Tobermory Church/Cafe    L-lime 

Mull Fishnish Byre NM 
64574 

   L-lime 

Mull Pennygheal Puffer Shed    L-lime 

Mull Mural memorial    L-lime 

Ardnmur Fatience Caibeal    L-lime 

Mull Kilvickeon Cabeal    L-lime 

Iona Clachan Ard Barn    L-lime 

Iona Cornerhouse    L-lime 

Morvern Rahoy Cabeal, Keils    L-lime 

Bute St Ninian’s Chapel  Clay    

Bute Kilhouseland  Clay    

Bute Kilmichael’s Chapel  Clay    
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High Med: 1000-1300; Late Med: 1300-1560; Early Mod: 1560-1800; Late mod: 1800-2000 

Locality  Site  High Medieval Late Medieval Early Modern
  

Late Modern 

Bute St Blanes  L-lime; L-lime    

Kintyre Saddell Abbey Church  L-lime L-lime   

Bute Rothesay Castle  L-lime; L-lime L-lime   

Knapdale Castle Sween  L-lime ?S-lime; L-lime   

Lorn Craignish OPC  L-lime    

Gigha St Catan’s OPC  L-lime   L-lime 

Kintyre Kilhousland OPC, 
Cambltn 

 L-lime L-lime   

Kintyre Kilbrannan Skipness    L-lime; L-lime   

Kintyre St Columba’s 
Southend 

L-lime L-lime  L-lime 

Kintyre Skipness Castle L-lime L-lime L-lime  

Knapdale Keils Chapel L-lime    

Kintyre Killean Church L-lime; L-lime L-lime S-lime  

Knapdale Kilmory Knap Chapel L-lime S-lime   

Lorn Dunstaffnage Castle L-lime L-lime L-lime  

Lorn Dunstaffnage Chapel L-lime  L-lime  

Lorn Fincharn Castle, Loch 
Awe 

L-lime    

Lorn Killenuar Church L-lime  L-lime  

Kintrye Dunaverty L-lime    

Kintyre Tarbert Castle L-lime L-lime; L-lime   

Cowal Lachlan Castle  L-lime   

Lorn Kilchurn Castle   L-lime  

Bute St Blane’s Manse   n/e  

Lorn Carnasserie Castle   ?L-lime  

Lorn Killenuar Oratory   L-lime  

Kintyre Saddell Mill NR 78653   L-lime; L-lime  

Kintyre Campbell cabs. 
Skipness 

  L-lime L-lime 

Kintyre Carradale cab. Saddell    L-lime 

Bute St Colmac’s Church    L-lime 

Bute Building Ninans point    L-lime; L-lime 

Kintyre Skipness Boat Shed    L-lime 

Knapdale Sween houses NR 
70603 

   L-lime 

Knapdale Keils Whitehouses    L-lime 

Kintyre Crossaig Whitehouse    L-lime; L-lime 

Kintyre Cour Whitehouse                 L-lime 
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1.2.3 – NORTH-EAST REGIONAL TABLES 

 

Key: S-lime – Shell-lime; L-lime – limestone-lime; M-lime – Maerl-lime. n/e – no surviving 

evidence noted. 

Oblique/ - indicates mixed materials in same phase. Ampasand & indicates distinct 

materials in same phase.  

Semi-colon; separates phases. Brackets () indicate subsidiary buildings on same site.  

Superscript1 – reported by third party. Star* - coating. 

High Med: 1000-1300; Late Med: 1300-1560; Early Mod: 1560-1800; Late mod: 1800-2000 

Locality
  

Site  High Medieval Late Medieval Early Modern
  

Late Modern 

Orkney Eynhallow M-lime & Clay M/S-lime L-lime L-lime 

Orkney St Magnus, Kirkwall ?M-lime;L-lime L-lime L-lime,  L-lime 

Orkney Bishops Palace, Kirkwall ? L-lime  L-lime 

Orkney Tuquoy Hall, Westray M-lime & Clay  S/M-lime   

Orkney Cubbie Roos Castle, Wyre M-lime Clay & M/S-lime   

Orkney St Peters, Brough Birsay ?M-lime    

Orkney St Mary’s, Wyre M-lime   L-lime 

Orkney St Nicholas, Orphir ?M-lime*    

Orkney Newark ?M/S-Lime  L-lime&clay  

Orkney St Magnus, Egilsay ?    

Orkney Crosskirk, Tuquoy L-lime    

Orkney Linton Chapel, Shapinsay M-lime    

Orkney Pierowall Church Clay  L-lime  

Orkney Brough Chapel, Deerness S-lime    

Orkney Quoygrew, Westray Clay & S-lime1    

Orkney Castle Howe  n/e   

Orkney St Mary’s, Rousay  Clay & ?M-lime   

Orkney Earls Palace, Birsay   L-lime  

Orkney Noltland Castle, Westray   L-lime; S-
lime* 

 

Orkney Earls Palace, Kirkwall   ?L-lime; ?S-
lime* 

 

Orkney Breckness House   Clay & L-lime  

Orkney The Wirk, Rousay   ?L-lime; Clay  

Orkney Balfour Aisle, Shapinsay   L-lime  

Orkney Baikie Aisle, Tankerness   L-lime  

Orkney The Barn, Westray    L-lime 

Orkney Townhouses, Kirkwall    L-lime; Clay & 
L-lime 

Orkney Shapinsay Barns    Clay & L-lime 
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High Med: 1000-1300; Late Med: 1300-1560; Early Mod: 1560-1800; Late mod: 1800-2000 

Locality
  

Site  High Medieval Late Medieval Early Modern
  

Late Modern 

      

Caithness St Peters Thurso L-lime ?S-lime L-lime, lime/clay. L-lime 

Caithness Old Wick Castle S-lime, (clay)    

Caithness Forse Castle S-lime, (clay)    

Caithness Braal Castle, Halkirk S-lime   L-lime 

Caithness Crosskirk, Lybster n/e  L-lime L-lime 

Caithness Olgrinbeg Chapel n/e    

Caithness St Mary’s, Clow n/e ?-lime2    

Caithness Chapel Geo, Dunnet  n/e   

Caithness Sinclair/Girnigoe Castle  L-lime (clay)   

Caithness Bucholie Castle  ?-lime1, (clay)   

Caithness Berriedale Castle  Clay   

Caithness St Thomas, Skinnet  Clay n/e  

Caithness St Magnus, Spittal  L-lime   

Caithness Halkirk OPC   L-lime  

Caithness Mackay Aisle, Raey   ?-lime  

Caithness Gunn Aisle, Lybster   L-lime L-lime 

Caithness Forse ‘Quarry; House    Clay & L-lime 

Caithness X-kirk Houses    Clay & L-lime 

Caithness Ham lime kiln    ?S-lime; L-
lime 

Caithness Ham Mill    L-lime; S-lime 

 

County Site  High Medieval Late Medieval Early Modern
  

Late Modern 

Sutherland Dornoch Cathedral S-lime   L-lime 

Ross-shire St Duthocs OPC, Tain S-lime    

Sutherland Skelbo Castle S-lime    

Ross-shire Castle Urqhart   L-lime; L-Lime S-lime  

Ross-shire St Duthoc’s Chapel, Tain  S-lime  L-lime 

Ross-shire Fortrose Cathedral  S-lime   

Sutherland Bishop’s Palace, Dornoch   S-lime   

Ross-shire St Duthoc’s, Suddie  L-lime   

Ross-shire Kirk Michael, Resolis  L-lime   

Ross-shire Grant chapel, Resolis   S-lime  

Ross-shire E. Aisle, Suddie   S-lime L-lime 

Ross-shire Matheson Encl. Suddie    L-lime 

Ross-shire Tarbat OPC, Portmhomack   L-lime  

Ross-shire Burial Aisles, Tarbat   S-lime L-lime 
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High Med: 1000-1300; Late Med: 1300-1560; Early Mod: 1560-1800; Late mod: 1800-2000 

Locality
  

Site  High Medieval Late Medieval Early Modern
  

Late Modern 

Shetland St Ninian’s S-lime    

Shetland St Olaf’s Lundawick, Unst S-lime   Clay & ?S-lime L-lime 

Shetland Uyea Chapel, Uyea, Unst S-lime  Clay Dry-stone 

Shetland Kirk o’ Ness, North Yell S-lime    

Shetland Castle Holm S-lime    

Shetland Crosskirk, Clibberswick n/e    

Shetland St Mary’s, Sandsting S-lime    

Shetland St Mary’s, Bressay S-lime  Clay  

Shetland Burial Aisle, Tingwall  ?S-lime   

Shetland Muness Castle, Unst   L-lime  

Shetland Scalloway Castle   L-lime  

Shetland Sumburgh House   Clay & L-lime  

Shetland Greenwells Booth, Unst   Clay & L-lime  

Shetland Baliasta Church, Unst   L-lime  

Shetland Fort Charlotte, Lerwick   L-lime  

Shetland Sand Haa, Walled Garden   Clay & L-lime  

Shetland Vöesgrind, Unst   Clay & L-lime  

Shetland Booth of Lunna   Clay & L-lime  

Shetland Whitehouse, Cullivoe    Clay & L-lime 

Shetland Sand farmhouse    L-lime 

Shetland Haa of Uyea, Uyea, Unst    L-lime 

Shetland Whitehouse, Uyea    L-lime 

Shetland Fladdabister whitehouse    L-lime 

Shetland Framgord ‘chapel’, Unst    Dry/earth 
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APPENDIX 2 – SHELL-LIME MORTARS 

2.1 CERASTODERMA EDULE SHELL-LIME 

2.1.1 - MINERAL PHASES OF HEATED C. EDULE SHELL 

 

 

Graph 2.1. (above) – Weight % mineral phases of C. edule plotted against 

temperature. 

Table 2.1 (below) XRF Mineral phases in C. edule shell. 

Temperature SiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 MnO P2O5 Balance 

BWC.000 
-

0.04 0.01 0.01 -0.02 54.68 0.26 
-

0.002 0.001 0.001 0.028 45.071 
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Table 2.2. (below) Weight % mineral phases of experimentally heated C. edule shells 

 HMC LMC PERICLASE PORT/LIME ARAGONITE BRUCITE DOLOMITE 

0 0 0 0 0 97 0 0 

150 0 0 0 0 98 0 0 

350 18 80 0 0 4 0 0 

400 11 88 0 0 0 0 0 

500 6 91 0 0 0 0 0 

550 4 93 0 0 0 0 0 

600 3 93 0 3 0 0 0 

650 2 72 0 23 0 0 0 

700 0 53 0 41 0 0 0 

750 0 0 0 95 0 2 0 

950 0 0 0 95 0 3 0 

 
 
Table 2.3. (below) Mol. % Ca/Mg Calcite ratios in heated C. edule shells.  
(LMC is assumed to have zero Mol% Mg in Reitveld analysis. 
 

 Temperature HMC-Ca HMC-Mg  Cell Vol. 

350 85 15  362 

400 100 0  361.77 

500 96 4  360.85 

550 90 10  360.39 

600 100 0  360.05 

650 100 0  360.08 

 

2.1.2 MASS CHANGES IN EXPERIMENTALLY-HEATED C. EDULE SHELL. 

Sample  Temp   C. Weight before 
(whole shell)/ g 

Weight after 
(whole shell)/ g 

Weight after 
(shattered)/g 

Weight 
retained/%. 

BWC.000 000    100% 

BWC.150 150 5.447500 5.393055  99.0 

BWC.350 350 8.102275 7.954470  98.2 

BWC.400 400 5.747530 5.632875 29.43 98.0/98.1 

BWC.500 500 7.420400 7.195545 29.44 97.0/98.1 

BWC.600 600 7.043695 4.891760 28.98 69.4/96.6 

BWC.650 650 6.015690 3.349090 25.22 55.7/84.1 

BWC.700 700 11.10996 6.152695 21.48 55.4/71.6 

BWC.750 750 6.141735 3.402715  55.4. 

BWC.950 950 2.792130 1.542480  55.2 
Table 2.4. (above) Mass changes in experimentally-heated C. edule. 



Constructing Lordship in North Atlantic Europe – Volume II  
 

23 
 

 

 

2.1.3 – EXPERIMENTALLY-HEATED C. EDULE SHELL – Hand Samples 

 

    

  Figure 2.1 - BWC 000 – Unheated C. edule shattered and whole valves. 

    

Figure 2.2 - BWC 150 – Shattered and whole C. edule valves heated to 150°C.  

    

Figure 2.3 - BWC 350 – Shattered and whole C. edule valves heated to 350°C.  
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Figure 2.4 - BWC 000 – Shattered and whole C. edule valves heated to 400°C.  

  

Figure 2.5 - BWC 500 – Shattered and whole C. edule valves heated to 500°C.  

  

Figure 2.6 - BWC 550 – Shattered and whole C. edule valves heated to 550°C.  
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Figure 2.7 - BWC 600 – Shattered and whole C. edule valves heated to 600°C.  

 

Figure 2.8 - BWC 750 – Shattered and whole C. edule valves heated to 750°C.  

 

Figure 2.9 - BWC 950 – Shattered and whole C. edule valves heated to 950°C.  
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2.1.4 – EXPERIMENTALLY-HEATED C. EDULE SHELL                                

Thick & Thin-Sections                                                                        

         

Figures. 2.10 & 2.11 (above) - BWC.000 – Thick & thin-section; unheated C. edule 

shell.  

  

Figures.2.12 & 2.13 (above) - BWC.350 – Thick & thin-section; C. edule shell heated 

to 350°C.  

  

Figures. 2.14 & 2.15 (above) - BWC.550 – Thick & thin-section; C. edule shell heated 

to 550°C.  
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2.1.4 – HEATED C. EDULE SHELL KILN-RELICTS – IN SITU 

   

Fig. 2.16 - Castle Bharraich Sutherland Fig. 2.17 Teampull Mòr, South Uist. 

  

Fig. 2.18 - Rubh’ an Teampail, Harris.      Fig. 2.19 - West Cloister, Iona. 

2.1.5 – HEATED C. EDULE SHELL KILN-RELICTS – Thick & Thin Sections 

Figure 2.20 (above) – Thick-section from 189 BALNABODACH BARRA. 



Constructing Lordship in North Atlantic Europe – Volume II  
 

28 
 

 

  

Figs. 2.21 & 2.22 – Thick-sections ENH 19 & ENH 15 from Eaglais na h’Aoidhe, Lewis.     

 

Figs. 2.23 & 2.24 – Thin-sections from Rubha an Teampail, Harris 

 
Figure 2.25 (above) – Thin section MHU.01 Mosaic photomicrographs of a heated C. edule 

clast longitudinal section with hinge. XPL; Scale 1mm; photomicrographs M. Thacker 

 



Constructing Lordship in North Atlantic Europe – Volume II  
 

29 
 

 

Figure 2.26 (above) – In situ C. edule mortar kiln-relicts; Borve Castle Benbecula. 

 

Figure 2.27 (above) - C. edule kiln-relicts from public demonstration and 

experimental shell-lime burn in replica 19th-century kiln, Barra. 
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2.2 - OSTREA EDULIS (OYSTER) SHELL-LIME  

Post-mortem Atlantic oyster shells sourced from the intertidal low gradient shore of 

Loch Moidart were washed, rinsed, dried and shattered (see chapter 2 of main 

thesis text), before 20g samples were held in the electric muffle furnace for 23 

hours at various temperatures. Each sample was cooled for half an hour, before 

being weighed and described, and a fraction of each sample was then ground by 

hand to prepare for XRD analysis, whilst a further fraction was cast in resin for thin-

sectioning. 

 

2.2.1 MINERAL PHASES OF EXPERIMENTALLY-HEATED O. EDULIS SHELLS 

 

 

Graph 2.2 (above) Mineral phases of O. Edulis; weight % plotted against 

temperature 
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Table 2.5 (below) Weight % mineral phases in experimentally-heated O. edulis shell 

Temperature HMC LMC Periclase Portlandite Aragonite Brucite Dolomite 

0 0 96 0 0 0 0 0 

350 34 52 0 0 0 0 0 

450 23 73 0 0 0 0 0 

550 21 74 0 1.3 0 0 0 

650 14 69 0 10 0 0 0 

750 1 2.5 0 90 0 0 1 

850 1.2 1.7 0 90 0 0 1 

        

 
Table 2.6 (below) Mol. % Ca/Mg ratios for HMC in experimentally-heated O. edulis shell. 
(LMC is assumed to have zero Mol% Mg in Reitveld analysis). 

 

Temperature HMC-Ca HMC-Mg Cell Vol. 

0    

350 72 28 362 

450 66 34 362 

550 64 36 361.64 

650 50 50 362 

750 50 50 362 

850 50 50 362 

 

2.2.2 MASS CHANGES IN EXPERIMENTALLY HEATED O. EDULIS SHELL. 

Table 2.7 (above) Mass changes in experimentally heated O. Edulis shell. 

2.2.3 – EXPERIMENTALLY-HEATED O. EDULIS SHELL – Hand Samples 

MDO.000 Generally white laminated shell comprised of alternate very thin 

(<1.0mm) lustrous harder layers and much wider porous soft and non-lustrous 

layers.  Both internal and external surfaces are lustrous. Some rounded ‘drill-holes’ 

in external surface probably represent biological attack.  

Ostrea Edulis 
Sample 

Furnace 
Temperature ⁰C 

Sample Weight 
Before Heating/g 

Sample Weight 
After Heating/g 

Percentage 
Weight loss/% 

MDO.000 000 20.0 20.0 0.0 

MDO.350 350 20.0 19.5 2.0 

MDO.450 450 20.0 19.2 4.0 

MDO.550 550 20.0 18.8 6.0 

MDO.650 650 20.0 17.7 11.5 

MDO.750 750 20.0 11.5 42.5 

MDO.850 850 20.0 11.5 42.5 
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MDO.350. After heating to 350⁰C, the shell has a light blue and white mottled 

colouration which is more marked at the feathered edges of the shell layers and 

upon the outer surface (both upper and lower) of each layer. In cross section, the 

internal material of each shell layer is predominantly very white, producing a 

striped effect as this is separated by finer layers of blue shell. The layers of the shell 

have retained lustre and the shattered fragments have remained complete. At x20 

magnification the complexity of the undulating layering in cross section is revealed 

and the observations regarding shell coloration made above are supported. The 

white material forming the internal body of the shell layer appears to be structured 

perpendicularly to the (finer and harder) surface of each layer.   

MDO.450. In cross section, the previously white internal layers of the shell now also 

display a general blue/grey colouration, although this remains lighter than the shell 

layer surfaces. A softer surface texture and loss of internal lustre are also apparent, 

and the shell has begun to delaminate into small fragments. At x20 the fully 

integrated nature of some fine quartz-rich sand layers between the shell layers is 

apparent in this sample.  

MDO.550. Is heterogeneous. Some fragments display an even blue/grey colouration 

in all layers including in cross-section. Other fragments are very white and have 

turned into a white-coloured powdery material. There is a marked increase in 

delamination and fragmentation and, in cross-section, extensive radial cracking 

between shell layers can be seen. At x20 the structure of the shell layers in cross 

section is variable. Where the shell material has turned to powder the 

perpendicular structure appears to have been lost. 

MDO.650. The shell displays some slight brown coloration, which appears to be 

related to the sand content of the material, and some slight marbled blue/grey 

colouration on the surface of the shell layers. Otherwise the material is now 

completely white with very little density, highly fragmented and powdery. At x20 in 

cross section some fragments still display a slight but distinct grey colouration to 

the layer surfaces and white internal material. Others are now completely white, 

and in one deliberately fractured completely white example, the perpendicular 

structure of the internal layers was still evident.  

MDO.750. Some brown (sand) and green (organic growth) remain on some layer 

surfaces, but no blue/grey colouration is apparent and the shell material now 

appears completely white, with very little inter-layer coherence, although individual 

layers do hold together if gently handled.  At x20 the perpendicular structure of the 

internal shell layer material is no longer evident. 



Constructing Lordship in North Atlantic Europe – Volume II  
 

33 
 

MDO.850. This sample retains some brown coloration where sand was adhering to 

the shell material but otherwise the shell is completely white and highly 

fragmented. Almost the whole sample is now only single or double layer material of 

very fragile fragments up to 12mm2. At x20 a microstructural layering is apparent 

within shell layers which had previously appeared to be homogeneous. 

 

Fig. 2.28 - MDO.000; Unheated shattered O. edulis shell. 

 

 
Fig. 2.29 - MDO.450; O. edulis shell heated to 450°C for 23 hours. 
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2.2.4 – EXPERIMENTALLY-HEATED O. EDULIS SHELL                              

Thick & Thin-sections  

The structure of the shell of O. edulis is reported to be composed of three main 

layers: a periostracum, an outer prismatic layer and a foliated ostracum structure 

although, as in many species of oyster, this foliated structure can also be 

interrupted by layers of a porous calcite, generally referred to as ‘chalk’ (Dauphin et 

al 2013; MacDonald 2011; Karringa 1952, 270). This chalky material was certainly 

noted in the shell assemblage collected for these experiments, although, as with the 

C. edule shell assemblage, the periostracum did not survive on any of the oyster 

shells collected for this study. 

The foliated structure is very clear in section MDO.350 and appears to be composed 

of bundles of finer fibres, irregularly orientated but roughly parallel to the 

orientation of the shell surface (Bøggild 1930, 249). In three-dimensions these 

‘fibres’ are reported to be sheet or ribbon-like structures, termed folia, which form 

the majority of the shell volume in most oyster genera. Quantitatively, this is true in 

many of the experimental clasts although in others these foliated layers alternate 

with a much thicker layer which, as also noted with the hand lens appears to be 

composed of a much finer material oriented perpendicularly to the shell surface. 

These ‘chalk’ layers are only found only in oyster shells  (Dauphin et al 2013) but 

appear to be distributed differently in different species (for instance at the hinge of 

C. Gigas in Macdonald 2011), and their high concentration in this assemblage 

supports the ‘extensive deposits’  also reported by in O. edulis elsewhere (Karringa 

1952, 270; and Mayawaki 1954 in Gryphaea). In the shell sections examined here, 

these chalky layers are often also associated with rounded sand-filled or voided 

cavities.  

The foliated structure in MDO.350 is lustrous with high birefringence and the finer 

folia remain clear in structure and orientation. In contrast, the chalk layer displays 

very dull first order colours, and the boundary between these layers is abrupt, even 

at higher magnification. 

In MDO.550 the foliated layer is still recognisable but has now lost its birefringence 

and lustre and displays much darker first order browns. The coherence of the finer 

folia has been lost in localised patches. By contrast, chalk layers now appear coarser 

and more highly birefringent, although the boundaries between these and the 

foliated layers are much less distinct, and the overall effect is an apparent 

homogenisation of the general structure. Some fracturing of the shell structure is 

also evident in MDO.550, both internally and at the external shell surfaces.   
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Thick sections 
   

 
Fig. 2.30 - MDO.350; O. edulis 350°C.        Fig. 2.31 - MDO.550; O. edulis 550°C. 

 

Thin sections 

   

Figures 2.32 & 2.33 - MDO.350; Thin-section of O. edulis shell heated to 350°C for 23 hours. 

  

Figures 2.34 & 2.35 - MDO.550; Thin section of O. edulis shell heated to 550°C for 23 hours. 
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2.2.5 SUMMARY OF RESULTS OF EXPERMENTALLY HEATED O. EDULIS 

Thin-section and XRD analysis of post-mortem O. edulis shell fragments confirms 

previous reports that these shells are mainly composed of alternate foliated and 

chalk layers, both of which are calcite. Although the temperature-specific changes 

in the shell mineralogy noted in aragonitic C. edule are not therefore apparent, 

these heated O. edulis clasts do display a characteristic thermal profile, the mineral 

phases of which are presented in a line graph and tables below.   

At increased low temperatures there is discolouration in the O. edulis foliated layers 

but not in the chalky ostracum layers (MDO.350) and this reflects their relative 

proteinous concentrations (Karringa 1952, 270). This discolouration is also 

associated with significant increase in the high magnesium calcite (HMC) fraction, 

and an equivalent decrease in low magnesium calcite (LMC). At temperatures 

higher than 350⁰C, however, this HMC fraction decreases as the Mg Ca mol% 

increases, suggesting the magnesium is being concentrated into a smaller number 

of unit cells. The relationship between these polymorphs will be discussed further in 

chapter 3, but from a more pragmatic perspective it is worth noting here that 

although these antagonistic rising and falling Ca/Mg concentrations cannot be 

simply correlated with temperature (as they present similar wt % ratios at two 

contrasting temperatures), when also correlated with mol% and lime or portlandite 

levels then a useful a useful geo-thermometer does indeed appear to pertain. 

Significantly here, once again the XRD results suggest that the shell calcite of O. 

edulis begins to dissociate at low temperatures: beginning at 550⁰C, losing some 

mass and forming lime in a process which has increased markedly by 650⁰C and is 

complete by 750⁰C. Again, similar to C. edule, these are far lower temperatures 

than is often quoted 900⁰C required for lime production (see chapter 2) and that 

this appears to be a reasonably gradual process over the 550-750⁰C range is a 

significant piece of evidence for our archaeological interpretations of the in-situ 

materials and underlying production process.    
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2.2.6 – HEATED O. EDULIS SHELL KILN-RELICTS – IN SITU 

 

Figure 2.36 (above) – Heated O. edulis shell kiln-relict in mortar of Mingary castle N. range. 

 

Figure 2.37 (above) – Range of heated O. edulis shell kiln-relicts in internal coating 

mortar of St Ronan’s parish church, Iona. Scale 10mm. 
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2.2.7 – HEATED O.EDULIS SHELL KILN-RELICTS – Thick Sections 

 

 
Fig. 2.38 - MCA.033;Mingary N curtain.        Fig. 2.39 - MCA.016; Mingary SE curtain. 

 

  
Fig. 2.40 - MCA.044; Mingary N. Hall.         Fig. 2.41 - DCS.B; Duntulm S. Tower. 

 

Fig. 2.42 - DCS.G; Duntulm Castle. 
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2.2.8 – HEATED O.EDULIS SHELL KILN-RELICTS – Thin Sections 

 

Figure 2.43 (above) – Thin section UCS.02; Uyea Chapel, Shetland; Some relict 

laminates, but generally almost complete loss of structure and grain boundary 

becoming increasingly incoherent. Optical continuity with mortar matrix and 

invasion by lithic temper grains. XPL; Sclae 1.0mm; photomicrograph M. Thacker. 

 

 

Figure 2.44 (above) – Thin section UCS.02; Uyea Chapel, Shetland; Much retained 

laminate structure, but fracturing and loss of nternal microstructure. XPL; Scale 

1.0mm; photomicrograph M. Thacker. 



Constructing Lordship in North Atlantic Europe – Volume II  
 

40 
 

2.3 SHELL-LIME VITREOUS INCLUSIONS OF THE NORTH-WEST 

REGION 

The term ‘vitreous inclusion’ has been adopted to describe various ‘slaggy’ melt 

inclusions noted within a high number of mortars investigated for this thesis. Whilst 

slags are often associated with over-burnt limestone in published literature, and 

this phenomenon has occasionally been noted during the research (eg. in the 

western aisle of Eaglais na h’Aoidhe), vitreous inclusions within this survey area are 

more commonly associated within the shell-lime mortars. 

These inclusions are generally black or red in colour, bulbous or spherical in shape, 

with a very smooth and sometimes lustrous surface texture, and with a high 

concentration of spherical vesicles internally. As these materials degrade they 

appear red and apparently iron-rich, and are often clearly fragments of a larger 

whole.  These materials are not associated with all shell-lime mortars, and can be 

very rare or in high concentration depending on the site or phase.  

It is certain that the simplistic terminology adopted here covers a range of different 

materials but, as biogenic-limes are so rarely described in published research, this 

study represents a preliminary attempt to characterise a number of examples. In 

line with the methodology adopted throughout the thesis, the fundamental 

challenge initially is to determine whether the clast under examination is a kiln-

relict, added-temper, or something completely different, and vitreous inclusions 

from three North-West Region medieval mortars – at Teampull Ronain (North 

Rona), Rubh an Teampail (Harris) and Duntulm Castle (Skye) - were subject to 

further investigation. These included a very high volume of often large (grading up 

to 30mm+) variously shaped examples noted in the shell-limes of Duntulm Castle; a 

very high concentration of much smaller highly spherical inclusions in Teampull 

Ronain North Rona, and a very low concentration of bulbous fragments to 15mm 

from Rubh an Teampail, Harris. Added to these studies is a preliminary investigation 

of vitreous inclusions from an experimental shell-lime burn.  

2.3.1 VITREOUS MATERIAL; DUNTULM CASTLE 

The vitreous evidence at Duntulm Castle is in particularly high concentration in 

DCS.H where inclusions  to 32mm are evident which in a range of subangular to 

rounded shapes, and a spectrum of colours from a very deep rusty red to 

completely black.  The macroscopic form of these clasts is more visible in thick-

section, where a high concentration of small spherical vesicles is clear (see figures), 

and this evidence initially suggests three main processes: 1, the spherical shape of 
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these vesicles indicates gas exchange; 2, the size of the vesicles indicates the clast 

must have been molten when that gas was exchanged; and 3, the survival of the 

vesicles indicates those gas bubbles were trapped when the clast solidified.  

Given the igneous geology of the region, however, this thick-section morphology 

still does not demonstrate whether these inclusions are ‘kiln-relict’ or ‘temper-

addition’, and so we need to examine the thin-sections to make a petrographic 

evaluation. 

In thin-section a range of clasts have a relict dolerite core which suggest these 

inclusions have been formed from a mafic protolith, and from this earlier stages of 

the reaction process where doleritic and gabbroic crystalinities have been only very 

partially altered can be noted. The grain boundaries of these low grade clasts are 

fractured and evidence a porosity as the general coherence of the polyminerallic 

protolith has been lost, and these clearly contrast with those of the higher grade 

altered clasts which display clear, smooth and very opaque external and vesicled 

boundaries. Indeed, many of the high grade products which are not very rounded 

are clearly fractured fragments of a once larger opaque bulbous clast. There is a 

close relationship between these vitreous inclusions and some highly calcined lime 

carbonate contexts within the mortar, but the lime does not appear to be the 

primary driver of the clast alterations.  

Further investigation of the Duntulm vitreous assemblage has been temporarily 

stymied by a lack of comparative temper samples. The alteration of feldspar-rich 

rocks in detrital aggregates and increased porosity of grain boundaries is not 

uncommon in aggregates sourced from marine environments and, although these 

vitreous inclusions are only associated with shell-limes, the added relationship 

between the shell-lime assemblage from this site and coarser gabbroic gravel added 

tempers makes the association problematic until a range of possible tempers can be 

collected for comparative analysis. At two other sites within the research, however, 

this comparison was possible and led to interesting results.   

 

2.3.2 VITREOUS MATERIAL; TEAMPULL RONAIN & RUBH AN TEAMPAIL 

At the chapel sites of Teampull Ronain (North Rona) and Rubh’ an Teampail (Harris), 

somewhat similar vitreous clasts were included within the mortars but were not 

present in the shoreline aggregate which had been confidently identified as the 

added-temper in both cases.  
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In thin-section the North Rona inclusions are revealed to be beautifully layered 

reaction products, in which a generally thin opaque rim surrounded a larger mass of 

well-developed acicular crystals, which had evidently grown relatively unhindered 

into a low viscosity melted core. Many of these crystals appeared to have grown 

from the rim into the melt, but spinaflex textures elsewhere also indicated some 

crystal seeding from within the melted core itself. These crystals displayed red and 

yellow first-second order colours in XPL, were pleochroic, with a hint of cleavage, 

optically negative, and uniaxial.  At higher magnification, the rim, or clast boundary, 

was associated with blocky opaque crystals of magnetite, so confirming these 

products were indeed Iron-rich. This high iron content had led the candidate to 

suspect the peat fuel used to burn this shell-lime may have contributed to these 

reaction products. Vitrified peat slag is well described in both the archaeological 

and industrial literature but the further investigation of the Rona thin-section 

evidence indicates there were other contrasts evident between the added-temper 

of the historic mortars and its putative aggregate source.  

The first mortar samples from North Rona had been collected from loose or ex-situ 

contexts, and, although displaying the same general peat-fired/shell-lime/lithic-

tempered technologies, these mortars were interpreted as representative of two 

different phases on the basis of contrasting ratios of poorly-heated to well-heated 

shell material, and different lithic/mineral grades. Moreover, in thin section, only 

one of these mortar types displayed the very evolved iron-rich reaction products 

described above, whilst the other mortar contained a high concentration of 

translucent red monocrystalline amphibole clasts, which were often very fractured 

and displayed very thick opaque iron oxide (‘oxyhornblende’) rims (see figures). 

Even further, the ‘oxyhornblendes’ of both these mortar materials contrasted with 

the clean, pleochroic, second order green amphiboles of the aggregate source. This 

evidence suggests the mineral has been hydroxylated, and the boundaries of the 

clast and cleavage planes subsequently oxidised. Further comparison revealed that 

the very well-fired mortar, which showed an extremely high concentration of well-

heated (Type 3-4) shells, also displayed the very complex polycrystalline reaction 

products seen above, whilst the mortar with a high concentration of poorly-heated 

(Type 2-3) shell clasts, contained no well-developed polycrystalline reaction product 

evidence at all in thin-section. These North Rona sections suggest that detrital lithic 

(amphibole sand) grains were included with the shells in the kiln-charge and these 

have been variously altered, in different constructional phases, depending on the 

historic firing conditions. 
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2.3.3 VITREOUS MATERIAL; THE BARRA BURN 

 

During the course of this thesis research I was commissioned by Historic Scotland to 

build a masonry limekiln, modelled on the surviving 19th-century kiln at Ardkenneth 

(South Uist), and manage a peat-fired cockle shell-lime burn as a public 

demonstration. The event was also recorded and sampled as an experiment by 

myself, and of particular relevance to this chapter was the high incidence of 

vitreous products which were produced.  

 

The burn materials were donated by various people, and, as each contribution was 

examined by the candidate before the kiln was charged, the high volume of beach 

sand trapped within many of the C. edule shells, and the rusty-red staining of many 

of the peats was particularly notable. I was particularly interested in establishing 

what might happen to that all sand in the kiln and after the burn was complete a 

high concentration of vitreous melt was evident. These very large clasts (150mm+) 

were particularly concentrated around the edges of the kiln and at the vent, lining 

the kiln walls but also laying on top of the burnt-out charge remains. A lower 

concentration was evident within the general charge, mixed in with the other kiln 

products of altered shell, peat charcoal and a large quantity of ash. These vitreous 

clasts, however, were clearly reaction products which had not been included within 

the kiln charge, but had actually been formed during the firing process.  

 

Three characteristics of these vitreous products were immediately apparent, in-situ 

and hand sample: 1, this material had evidently been very fluid during the burn, as 

it was now surrounding and binding other kiln-relicts; 2, that the material was now 

very hard and brittle and displayed a high concentration of vesicles; and 3, that the 

material was associated with a high concentration of Iron, although this was difficult 

to distinguish from the orange peat ash in many contexts. Thick and thin sections of 

the vitreous product from this experimental burn again revealed vesicles trapped 

within a material characterised by well-developed acicular crystals growing into a 

low viscosity melt and surrounded by an opaque iron rich rim.  

 

2.3.4 XRD OF VITREOUS MATERIAL; NORTH RONA, HARRIS AND BARRA.   

 

Bulk samples of vitreous product from the experimental Barra burn, and bulk 

samples of selected vitreous inclusions from the medieval mortars of Rubh’ an 

Teampail (Harris) and Teampull Ronain (North Rona) were ground and analysed by 

XRD as previously described (see chapter 2). The resultant plots were calibrated by 
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aligning the small quartz peak, and each sample ultimately correlated to the same 

suite of 25 mineral phases, a summary of which is included in the table below.  

 
 

MINERAL 
PHASE 

BARRA 
EXPERIMENT/% 

TEAMP.  
RONAIN 
NORTH 

RONA/% 

RUBH 
TEAMPULL 
HARRIS/% 

Notes. 

     

QUARTZ 0.10 0.30 0.80  

CALCITE 0.51 1.17 0.83  

DOLOMITE 0.64 0.03 2.97  

ILLITE 2.21 6.00 5.50  

MICROCLINE 1.58 7.00 7.00 Alk felds. K-
rich 

MUSCOVITE 5.10 7.00 6.40  

ANKERITE 0.14 0.40 1.02  

BRUCITE 0.22 0.00 0.62  

PORTLANDITE 0.30 0.02 0.54  

PERICLASE 1.11 0.00 1.21  

ARAGONITE 0.95 0.34 1.47  

CALCITE Mg 1.54 0.80 1.57  

AUGITE Px 29.40 1.50 13.00 pyroxene 

ANDALUSITE 0.62 1.52 0.46  

OLIGOCLASE 16 0.00 5.50 4.50 Plag bet, Na 
& Ca 

OLIGOCLASE 25 3.80 7.30 6.20  

ANDESINE C-1 0.00 10.00 12.30 Plag 

ANDESINE C1 1.00 0.00 6.0  

LABRADORITE 23.00 5.00 12.5 Plag, int to 
calcic 

BYTOWNITE 0.40 5.30 3.70 Plag calcic 
end 

ANORTHITE 2.00 7.30 4.80 Plag calc end 

FAYALITE Mg 3.40 3.00 1.80 Olivine, /Fe 
rich 

FORSTERITE Fe 13.20 5.80 1.50 Olivine, Mg 
rich 

HEMETITE 1.42 9.8 0.0 Fe 3+ 

MAGNETITE 7.26 15.2 3.47 FE2+ & Fe3+ 

Table 2.8 (above) Mineral phases of various vitreous inclusions measured by XRD.  

Most fundamentally it is the essentially lithic, siliceous, and metamorphic or 

igneous characteristics of these samples which is, once more, in evidence. Feldspars 
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dominate the compositions of all three vitreous materials (31% of the Barra, 47% of 

the North Rona, and 57% of the Harris samples), and most of these are plagioclases 

towards the calcic end of the spectrum. The high pyroxene levels from the Barra 

and Harris evidence is also notable, as is its absence from North Rona.  

The high iron content of the North Rona sample is salient and only hematite fits the 

description of the red, very well developed crystals described above, and so both 

magnetite and hematite are very apparent in both analyses (see figures). The high 

iron content of the experimental Barra product, noted in hand sample, is also a 

feature of this XRD plot. 

The lack of quartz in all the samples is quite remarkable given the similarly gneissic 

geologies of these three outer Hebridean islands (perhaps especially since both the 

North Rona and Harris chapels are also near localised pegmatite outcrops). 

Although It must be remembered that statistically these samples and their 

associated thin sections only represent a very few small contexts from a much 

larger archaeological assemblage, these results are consistently siliceous.  

2.3.5 TOWARDS A GEOLOGY OF THE VITREOUS SHELL-LIME INCLUSIONS 

OF THE NORTH-WEST REGION 

The standard reported data might suggest that melting some of the protoliths 

above would not be attainable in a medieval peat-fired (as at Rubh’ an Teampail 

and Teampull Ronain) or wood-fired (as at Duntulm Castle) lime kiln, but the 

evidence suggests that an altogether more complex alteration process than simple 

thermodynamic fusion pertains here. Although we can only extrapolate 

crystallisation paths from geogenic systems with extreme care, we may find some 

parallels for this anthropogenic process in geological contexts where the re-melting 

of igneous and metamorphic rocks is evident.  

Although the liquidus of the most challenging material discussed above, the 

basalt dolerite of Duntulm, is reported to be 980⁰C at one atmosphere, the solidus 

(or lower limit of flow) of this rock class is significantly lower at around 800⁰C 

(Carmichael et al 1974), and the material may be quite plastic below this 

temperature. Furthermore, the solidus and liquidus temperatures for the gneisses 

of the outer Isles in Barra, Harris and North Rona are significantly lower than this 

value. The various shell heating experiments undertaken during this PhD research 

indicate that temperatures above 700⁰C must have pertained in large volumes of 

these lime kilns, to effectively dissociate the shell from which these mortars have 

been manufactured, and in some contexts kiln temperatures are likely to have been 

significantly higher.  These temperatures are high enough to make these rocks more 
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ductile, but crucially are also hot enough to begin to melt various constituents 

within these polyminerallic sands and gravels. Certainly any of the included clays 

evidenced in the XRD results would have begun to melt by this stage, releasing their 

constitutional water as a volatile and beginning to react with the surrounding 

plagioclase common to these igneous and metamorphic lithogies (cf. Kitchen 1985, 

660). Pre-reaction alteration and increased porosity in detrital feldspar-rich rocks 

may even enable this reaction to proceed much earlier, but it is clear, from the 

thick- and thin-section vesicle evidence from all the sites discussed above, that 

volatiles were exsolved from these clasts as gas or vapour phases. A high carbon 

pressure is also likely to pertain within the lime-kiln as a result of the dissociation of 

the biogenic carbonates, and from the burning fuel (see chapter 2), and this will 

reduce volatile solubility even further, causing the water vapour to exsolve more 

rapidly and forming numerous vesicles in the process (Dick 987). 

The mass of vesicles which survive in the Duntulm inclusions, however, indicate 

these exsolved vapours were only able to move very slowly through an evidently 

quite viscous molten material, and this is consistent with a reaction progressing at 

temperatures close to the solidus of the rock. Some of the Duntulm vitreous clasts 

do display much larger vesicles, suggesting they have been held at higher 

temperatures or for longer durations, allowing the volatile bubbles to coalesce; 

forming larger vesicles and once more altering the dynamics of the reaction melt in 

complex ways (see Herd & Pinkerton 1993). This coalescence is also visible in mid-

process in a number of clasts, where the perforated inter-vesicle walls have 

survived to some extent, and this further supports the above interpretation that the 

clast had high viscosity, and perhaps suggests burn duration, rather than 

temperature is the more important parameter here. Ultimately this coalescence has 

reduced the strength of the resultant clast, once it had cooled, leaving it more 

vulnerable to the fragmentation often observed in these clasts.   

Amphibole was the subject of a furnace experiment, not dissimilar to the carbonate 

experiments described in this thesis, and dehydroxylation to oxyhornblende was 

reported to begin around 700⁰C with structural decomposition at 930⁰C (Lee et al. 

nd). This also supports the petrographic interpretations of the contrasting and 

increasingly opaque mineralogies in the North Rona thin sections described above.    

More work is required on the mineralogy of the cooled inclusions of Duntulm, but 

the opacity of the vitreous inclusion evidence in polarised light suggests the ductile 

reaction processes outlined above has ultimately changed the ferric-ferrous ratio of 

the material, and this is supported by the XRD results of the other materials 

investigated above. 
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2.3.6 TOWARDS AN ARCHAEOLOGY OF THE VITREOUS SHELL-LIME 

INCLUSIONS OF THE NORTH-WEST REGION 

Archaeologically, this investigation of the distribution and microstructure of the 

vitreous inclusions of the NWR is most significant in clearly demonstrating their 

lithic origins, and their association with shell-lime mortars. The vitreous inclusions 

investigated here at North Rona, Harris and Barra are not kiln linings (s.s) or 

sintered limestone, but are incidental relicts of the shell collection and lime burning 

process. Neither have they imparted any significant hydraulicity to the mortar 

(contra. Mϋller & Correa 2005); in section the vitreous inclusions of Duntulm and 

North Rona most usually display very clear grain boundaries, and this should be 

contrasted with hydraulic evidence elsewhere in this thesis which is much more 

pervasive within, or integral to, the mortar matrix.  

 

Another ‘incidental’ source of detrital lithic materials is most especially associated 

with O. edulis shell-limes, as it is evident that detrital sands are often incorporated 

between shell laminations, and quartz is evident in the XRD results of many shell 

materials. Pavia (2010) has suggested this may have formed hydraulic products in 

the shell-lime mortar of Skellig Michíl, but this has not been a salient feature of the 

shell-limes examined for this thesis so far. 

 

A preliminary investigation of vitreous shell-lime material has been used to 

differentiate built masonry phases different shell-limes at North Rona, and 

suggested phase-specific kiln environments may have pertained. Elsewhere, 

archaeologists have used similar amphibole alterations to identify material 

provenances and firing techniques in a range of ceramics where it is important to 

differentiate added tempers from materials naturally included within the clay paste. 

In a number of studies ‘hornblende has been partially or wholly altered to 

oxyhornblende [and the] degree of alteration seems to relate to firing conditions 

(Stark et al. 2000: 312; my italics; see also Dickinson & Green 1973, np). 

That firing temperatures in ceramic and lime kilns can be of very similar orders is 

indicated by Bedford et al’s investigation of fired tempers in the late medieval/early 

modern ceramics from the Old and New worlds, where the archaeologists are also 

concerned with the parallels and potential of comparing geogenic and 

anthropogenic evidence as: 

“...oxyhornblende... occurs in selected Oceanian tempers ...only as acicular needle-

like crystals in temper sands derived exclusively from volcanic rocks. Its ubiquitous 

occurrence in the Spanish sherds, both as separate mineral grains and as crystals 

within granitic rock fragments, stems from kiln firing that achieved higher 
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temperatures than the bonfires used for indigenous Oceanian pottery making. 

Ordinary igneous hornblende was converted to oxyhornblende, unknown naturally 

from granitic rocks or derivative sands, by oxidation in kilns where high-

temperature oxidizing environments mimic conditions that produce oxyhornblende 

during volcanic eruptions…” (Bedford et al. 2009:83). 

 

Hornblende oxidises during cooling, but these inclusions effectively demonstrate 

how extreme the physico-chemical environment of the lime-kiln can be.  

 

 

2.3.7 SHELL-LIME VITREOUS INCLUSIONS - FIGURES 

 

 

 

Figure 2.45 (above) - Vitreous inclusions within mortar of Teampull Ronain, North 

Rona. Field of view approximately 35mm. 
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Figure 2.46 (above) – Thin section of vitreous inclusion from Teampull Ronain North 

Rona, exhibiting well-formed crystals growing unhindered into a melt. These display 

red and yellow first-second order colours and are pleochroic, with a hint of 

cleavage, optically negative, and uniaxial. Sclae 500μm; photomicrograph M. 

Thacker. 

 

Figure 2.47 (above) – Thin section of vitreous inclusion from Teampull Ronain North 

Rona at higher magnification in PPL, note the blocky opaque crystals of magnetite. 

PPL; Scale 50μm; photomicrograph M. Thacker. 
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APPENDIX 3 

3.1 – MAERL-LIME MORTARS 

3.1.1 MINERAL PHASES OF HEATED MAERL 

 

Graph 3.1 (above) Mineral phases of Maerl; Weight % plotted against temperature. 

Table 3.1 (below) Weight % mineral phases of experimentally heated Maerl. 

 
TEMPERATURE 
 

HMC 
 

LMC 
 

PERICLASE 
 

PORTLANDITE 
 

ARAGONITE 
 

BRUCITE 
 

DOLOMITE 
 

0 78.2 18.8 0 0 0 0 0 

350 80.5 15.9 0 0 0 0 0 

450 83.3 13.8 0.4 0 0 0 0 

550 60.1 34.7 2.7 0 0 0 0 

650 23.9 68.2 4.1 0 0 0 0 

750 0 0 8 90 0 0 1.3 

850 0 0 8 90 0 0 1 
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Table 3.2 (below) Mol. % and Ca/Mg ratios of HMC in experimentally heated 
Coralline Algae. (LMC is assumed to have zero Mol% Mg in Reitveld analysis. 

 

Temperature HMC-Ca HMC-Mg Cell Volume 

0 85 15 353.94 

350 88 12 353.7 

450 89 11 353.39 

550 91 9 359.41 

650 96 4 361.34 
 

3.1.2 MASS CHANGES IN EXPERIMENTALLY HEATED MAERL. 

SAMPLE CODE TEMPERATURE/°C WEIGHT/g Weight Retention 

DVC.000 000 30.00 100% 

DVC.350 350 29.1 97% 

DVC.450 450 28.7 96% 

DVC.550 550 27.8 93% 

DVC.650 650 26.5 88% 

DVC.750 750 16.3 54% 

DVC.850 850 17.1 57% 
Table 3.3 (above) Mass changes in experimentally-heated maerl. 

 

Figure 3.1 (above) – High concentration of maerl in literal cell on west side of Wyre 

(Orkney). Scale 500mm; photograph M. Thacker. 
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3.1.3 EXPERIMENTALLY-HEATED MAERL – HAND SAMPLES 

   

Fig. 3.2 - DVC.000 – unheated maerl.               Fig. 3.3 - DVC.350 – maerl heated to 350°C. 

  

Fig. 3.4 - DVC.450 – maerl heated to 450°C.        Fig. 3.5 - DVC.550 – maerl heated to 550°C.

    

   

Fig. 3.6 - DVC.650 – maerl heated to 650°C.     Fig. 3.7 - DVC.750 – maerl heated to 750°C. 
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3.1.4 EXPERIMENTALLY-HEATED MAERL – THICK-SECTIONS 

 

Figure 3.8 (above) - DVC.350 – Thick-section of maerl heated to 350°C. 

 

Figure 3.9 (above) - DVC.550 – Thick-section of maerl heated to 550°C. 
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3.1.5 EXPERIMENTALLY-HEATED MAERL – THIN-SECTIONS 

  

Figs. 3.10 & 3.11 (above) – DVC.000 Thin-section displaying oblique/longitudinal section of 

unheated probable L. Glaciale thalli. XPL; Scale 500μm; photomicrograph M. Thacker. 

   

Figs. 3.12 & 3.13 - DVC.350–Thin section; Sharp definition summer and winter growth. XPL.  

  

Figs. 3.13 & 3.14 - DVC.550  – Thin section; Concentric structure still very salient, but a loss 

of birefringence in winter growth which is now much darker; Radial filaments are still 

complete in large areas and lumen filled; Loss of definition between summer and winter 

growth with very fine material around winter growth. XPL; photomicrograph M. Thacker 
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3.1.6 MAERL-LIME MORTARS IN SITU.  

    

Figures 3.15 & 3.16 (above) – Altered maerl in primary coating; Eynhallow Church, 

Orkney. Scale 10mm; photographs M. Thacker. 

 

Figure 3.17 (above) – Range of altered maerl clasts in primary coating at St Mary’s, 

Wyre, Orkney (Scale 10mm; photograph M. Thacker. 
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Figure 3.18 (above) – Range of altered maerl clasts in primary bedding mortar at St 

Mary’s, Wyre, Orkney. Scale 10mm; photograph M. Thacker. 

 

Figure 3.19 (above) – Range of altered maerl clasts in primary bedding mortar at St 

Mary’s, Wyre, Orkney. Field of view approx. 60mm; photograph M. Thacker. 
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3.1.7 MAERL-LIME MORTARS – THICK SECTIONS  

 

 

Figure 3.20 (above) – Thick section SMW.02; St Mary’s, Wyre, Orkney.  

 

Figure 3.21 (above) – Thick section SMW.03; St Mary’s, Wyre, Orkney.  

 

Figure 3.22 (above) – Thick section SMW.03; St Mary’s, Wyre, Orkney.  
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3.1.8 MAERL-LIME MORTARS – THIN SECTIONS  

           

Figs. 3.23 & 3.24 - DWH.01 – Thin sections; Wide view of temper clast. Note clearly defined 

grain boundary and summer/winter growth; radial filaments and clear lumen. XPL. 

               

              

Figs 3.25-3.28 – Sample IPA.09 – Thin sections; Little or no burst cells apparent here.  The 

oblique/longitudinal section clast also displays an apparently finer crystallinity at this scale, 

with some bright orange brown ‘staining’; relict cellular structure is  now defined by lumen 

filled with darker cryptocrystalline carbonate, rather than the filaments which now appear 

coarser in external form and crystalline texture: i.e. opposite to DVC.550. In general, 

however, these grains betray a finer hazy cryptocrystalline texture and optical continuity 

with the mortar matrix.XPL.    
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Figures 3.29 & 3.30 - SMW.02 – Wyre church; transverse and oblique sections; both exhibit 

loss of microstructure and grain boundary, mosaic crazing and cryptocrystallinity. XPL .  

 

Figure 3.31 - SMW.02 – St Mary’s Wyre; longitudinal section of an altered maerl clast 

exhibiting almost complete loss of structure and boundary and is close to complete optical 

continuity with mortar matrix. XPL; photomicrograph M. Thacker. 
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Fig. 3.32 - CWO.02; discoloured maerl. PPL. Fig. 3.33 – CWO.02; coarse mosaic crystallinity. 

 

Figure 3.34 (above) – CWO.02; Cubbie Roo’s Castle, Wyre, Orkney; range of highly 

altered maerl clasts with almost complete loss of structure and close to optical 

continuity with mortar matrix. XPL; photomicrograph M. Thacker. 
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APPENDIX 4  

4.1 RELICT MORTAR FUEL IN THE SCOTTISH NORTH ATLANTIC 

 4.1.1 MEDIEVAL FUEL RELICT EVIDENCE IN SOUTH-WEST REGION 

MEDIEVAL SITE  HAND SAMPLE/IN SITU THIN SECTION 

Aros Castle   wood char 

Castle Sween    wood char 

Dunyvaig Castle   wood char 

Dunstaffnage    wood char 

Iona     wood char; peat later. 

Keills chapel Islay  wood char 

Ardnave Church, Islay  wood char 

Kildalton Church, Islay  wood char 

Mingary Castle  wood char   wood char 

Rothesay Castle  wood char 

St Blane’s Chapel  ?wood char 

Tarbert Castle    wood char 

Fincharn Castle  wood char 

Killneuar Church  wood char   wood char 

Craignish Church  wood char 

Skipness Castle  ?wood char 

Dunaverty Castle  wood char 

Lachlan Castle   Wood char 

Killean Chapel, Kintyre. Wood char 
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Kilmory Knap Church  Wood char 

Saddell Abbey   Wood char 

Southend Kintyre  Wood char 

Duart Castle, Mull  Wood char 

Castle Moy, Mull  Wood char 

Kilviceuen, Mull  Wood char 

Ardtornish Castle  Wood char 

Coeffin Castle   Wood char 

Achadun Castle   Wood char 

 

4.1.2 MEDIEVAL RELICT MORTAR FUEL EVIDENCE IN NORTH-WEST 

REGION 

MEDIEVAL SITE   HAND SAMPLE/IN-SITU THIN SECTION 

Borve Castle (BENBECULA)  Peat  

Eaglais na h’Aoidhe (LEWIS)  Peat    Peat 

Rubh’ an Teampail (HARRIS)  Peat    Peat 

Howmore (SOUTH UIST)  -    Peat 

Trumpan church, (SKYE)  Peat 

Castle Camus (SKYE)   Wood char 

Duntulm (SKYE)   Wood char 

Dunscaith (SKYE)   Wood char 

St Marys Shiants (SHIANTS)  -    Wood char 

Brochel Castle (RAASAY)  Wood char 

Castle Tioram (LOCHABER)  Wood char 

Inverlochy Castle (LOCHABER) Wood char 
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Eilean Donnain Castle (ROSS)  Wood char 

Strome Castle (ROSS)   Wood char 

Ardvreck Castle (SUTHERLAND) Wood char 

Castle Varraich (SUTHERLAND) Wood char 

 

4.1.3 MEDIEVAL RELICT MORTAR FUEL EVIDENCE IN NORTH-EAST 

REGION 

MEDIEVAL SITE  HAND SAMPLE/IN SITU  THIN SECTION 

Tuquoy Hall (ORK)   -    Peat 

Crosskirk Tuquoy (ORK)  Fuel    Peat 

St Marys Wyre (ORK)   Peat Char 

Cubbie Roo’s Castle (ORK)  -    Peat 

Linton chapel (ORK)   -    Fuel 

Uyea chapel (SHET)   -    Peat 

St Peter’s Thurso (CAITH)  Fuel    Peat 

Muness Castle (SHET)   Peat  

St Duthoc’s, Suddie (ROSS)  Peat 

Urquart Castle (ROSS)   Wood Char 

Duthoc’s Chapel, Tain (ROSS)  Wood Char 

St Duthoc’s OPC, Tain (ROSS)  Wood Char 

Portmahomack, Tarbat (ROSS) Wood Char 

Skelbo Castle (ROSS)   Wood Char 
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4.1.4 MEDIEVAL RELICT MORTAR FUEL EVIDENCE - FIGURES 

 

Figure 4.1 (above) – Sample MCA.024; Mingary Castle curtain wall; includes longitudinal 

section of probable Quercus mortar-fuel kiln-relict. XPL; Scale 1.0mm; photomicrograph M. 

Thacker. 

 

Figure 4.2 (above) – Sample MCA.040; Mingary Castle; transverse/oblique section of wood 

charcoal mortar fuel kiln-relict; exhibits ring-porous roundwood. XPL; Scale 1.0mm; 

photomicrograph M. Thacker.  
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Figure 4.2 (above) – Sample CWO.02; Cubbie Roo’s Castle, Wyre; Orkney; amorphously-

shaped, crazed and fibrous opaque inclusion; probable peat relict mortar fuel. PPL; Scale 

1.0mm; photomicrograph M. Thacker. 
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APPENDIX 5 

5.1 CORE MORTAR DEGRADATION 

Over the course of this thesis research it has become increasingly evident that core 

mortars in ruined buildings often degrade much faster than the mortar binding the 

rubble of the wall facing. This is probably the result of a number of factors including 

increased perculation through the wall from unprotected wallheads, and a lack of 

compression in initial depostion. Ultimately, however, this can often confuse the 

archaeological evidence as monuments which were originally fully lime-bonded 

begin to resemble clay-bonded and limecoated initially, and then dry-stone and 

lime pointed.  

This is an issue which affects both lime-bonded and clay-bonded buildings and is a 

particular concern for the characterisation of some very early monuments, where 

only lime coatings remain (see chapter 5). This also appears to be a particular issue 

for buildings constructed from flat-laid flaggy stones, as the inherent structural 

stability of this stone emplacement technique allows buildings to remain upstanding 

even where no mortar remains. That these are often also early buildings may 

compound the characterisation issue.    

5.1.1 CORE MORTAR DEGRADATION - FIGURES 

     

Figures 5.1 & 5.2 (above). Formerly fully lime-bonded, the core mortar in these 

structures has degraded much faster than the bedding and coating leaving a very 

voided core which can look like pointed or coated dry-stone. Kilvickeon, Mull and St 

Ninian’s Point, Bute. Scale 500mm; photographs M. Thacker.                                       
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.  

Figure 5.3 (above) – An example of ‘shelly clay’. This medieval wall was previously 

fully lime-bonded, but the core mortar has almost completely degraded to leave a 

mixture of silty temper and Type 3 C. edule shell kiln-relicts. St Duthoc’s Chapel, 

Tain. Scale 10mm; photograph M. Thacker. 

 

Figure 5.4 (above) – Important fragments of core mortar survive in-situ, binding 

rubble to the back of a face stone. Despite surviving as an almost completely dry-

stone structure in which the beds are also largely devoid of mortar, this church was 

evidently formerly fully lime-bonded. Teampull Choluim Chille, Benbecula. mm and 

cm scale; photograph M. Thacker. 

 



Constructing Lordship in North Atlantic Europe – Volume II  
 

68 
 

 

APPENDIX 6 

6.1 FIGURES AND SUPPORTING INFORMATION FOR CHAPTER 6 

6.1.1 MAP 6.1 (below)DISTRIBUTION OF LANDS WITHIN 

MACGILLECHRIST’S 1240 ROYAL CHARTER (© Crown copyright and Landmark 

Information Group Ltd. 2016). 

 

13 of the 16 farms detailed in the 1240 Royal charter to Gillescop MacGillechrist (MacPhail 

1916) are in the parish of Glassary. The Red line on this map indicates parish boundary as 

described by Origines Parochiales Scotiae Vol. 3 part 1(Lizars 1854, 43) and late 18th-century 

statistical account for Glassary. (Campbell 1791-99).  

After MacPhail (1916) and especially Butter (2007, 257-259): Fyncharne: Fincharn NM 9003; 

Glennane: Olennan NM 8501 or Glenan in Cowal at NR 9270; Askol: Asgog at NR 9468; 

Rudol superiori: Rhudle NR 8494; Kelmikhel: Kilmichael Glassary NR 8593; Kerchennan: 

?Kimun NR 8795; Naheass: Auchoish,  NR 8690;  Keldouenegarth: Kildomongart , 

NR863896; Drummulin: Druim a' Mhuilinn,  NR 866884; Cnocnagoloran: Knocnagullaran, 

NR932920; Akhenbreth: Achnabreck NR 8590; Strohon: Strone, NR9697; Glenfynport: Glen 

Finart, NS 1690; Letherlochhake: Loch Eck NS 1487; Rudol inferiori: Rhudle NR 8494. 
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6.1.2 DISTRIBUTIONS OF NAVE & CHANCEL AND TWIN-LANCET 

CHURCHES 

 

Figure 6.1 (above) – St Columba’s Craignish, Argyll; Twin-lancet, unicameral, lateral 

nave entrance, coursed rubble, fine-dressed sandstone details, limestone-lime; 

probably mid- 13th-century; Scale 500mm. 

 

Figure 6.2 (above) – St Mary’s Wyre, Orkney; no east window, bicameral, west nave 

entrance, no fine-dressed sandstone features, biogenic-lime; probably early 12th-

century; Scale 500mm. 
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Map 6.2 (above) – Distribution of bicameral churches and twin-lancet churches in 

the Scottish North Atlantic. In addition some early bicameral churches in Ireland are 

shown. (© Crown copyright and Landmark Information Group Ltd. 2016). 

+ - NAVE AND CHANCEL CHURCHES IN SCOTTISH NORTH 

ATLANTIC AND IRELAND; 

+ - TWIN-LANCET CHURCHES IN SCOTTISH NORTH ATLANTIC. 

+ 12TH-CENTURY BICAMERAL NAVE-AND-CHANCEL CHURCHES 
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Shetland: Uyea; Crosskirk Clibberswick; Kirk o’ Ness; St Mary’s Sandsting; St John’s 

Norwick; Kirkaby Westing; Hascosay; Kirkhouse Fetlar; Gunstie Noss; St Ninian’s . 

Orkney: St. Peter’s Birsay; St Magnus Birsay; St Magnus Egilsay; Eynhallow; Orphir; 

St Mary’s Wyre; St Thomas Rendell; St Catherine’s Linton; St Nicholas Papa 

Stronsay; Crosskirk Tuquoy; Ladykirk Westray; St Brides Stronsay; St Peters Evie. 

Caithness: St Peter’s Thurso; St Mary’s Lybster; St Drostan’s; St Mary Clow; Gavin’s 

Kirk Dorrery; Kirk o’ Banks. 

Outer Hebrides: Teampull Ronain North Rona; St Peters Shader; Teampull Eoin 

Bragar; Kildonnan South Uist; St Michael’s Barra. 

Argyll: St Blane’s Bute; St Marnock’s Bute. 

Ross: Tarbat OPC. 

Ireland: Reefert; Trinity; St Peters Waterford; Ratass; Killaloe. 

+ 13TH-CENTURY UNICAMERAL TWIN-LANCET CHURCHES 

Argyll: St Brides Kilbride; St Columba’s Craignish; St Columba’s Kilneuair; St 

Kenneth’s Inchkenneth; KilDalton Islay; St Blane’s Bute; St John’s Killean; Southend 

Kintyre; Kilmory Knap; St Cormac’s; Nave Island; Dunstaffnage; Iona Nunnery; St 

Michael’s Faslane. 

Outer Hebrides: Teampull Mòr Howmore. 

The Irish churches included here are Ó’ Carragáin’s type 4 nave and chancel 

churches (2005), and so does not include those with barrel-vaulted chancels 

although the Killaloe church near Limerick has been added here to illustrate the 

distribution more clearly. Were more of these added the concentrated distributions 

would be even more marked. Only the twin-light churches in the Scottish North 

Atlantic are included here, and twin light churches in Ireland have not been 

mapped. Were all 13th-century churches in the Scottish north Atlantic included the 

concentration in Argyll would be even more marked, as would a heavy 

concentration in western Ireland. 
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6.1.3 NARROW CHANCEL ARCHES AND WEST NAVE 

ENTRANCES 

 

Figures 6.3 & 6.4 (above) - Crosskirk, Lybster, Caithness; Bicameral church; chancel 

arch in left image and west doorway in right image. Scale 500mm. 

 

  

Figures 6.5 & 6.6 (above) – Uyea Shetland; Bicameral church; chancel arch in left 

image and west doorway in right image. Scale 500mm. 
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Figures 6.7 & 6.8 (above) – Wyre Chapel, Orkney; Bicameral church; chancel arch in 

left image and west doorway in right image. Scale 500mm.    

 

  

Figures 6.9 & 6.10 (above) – Cille Donnain Chapel, South Uist, in the left image, had 

a chancel arch approximately 900mm wide and a probable west nave entrance; St 

Ninian’s Shetland, in the right image had a chancel arch of approximately 900mm 

wide and a west nave entrance. Scales 500mm. 
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6.1.4 CASTLES, PARISH CHURCHES AND LIMESTONE SOURCES 

IN SOUND OF MULL 

 

Map 6.3 (above) – Locations of major church and castle sites within Mull and the 

Sound of Mull relative to main sedimentary outcrops. (© Crown copyright and Landmark 

Information Group Ltd. 2016; All rights reserved; Geological map data NERC 2016). 

+ - Upstanding Medieval Parish Churches in Iona, Mull, Morvern, Arnamurchan 

and Lismore. 

X  - Upstanding Medieval Castles in Iona, Mull, Morvern, Arnamurchan and 

Lismore.  

Sedimentary Mesozoic and Triassic outcrops are plotted in blue and purple. 
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