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Abstract 

Preliminary palaeoet hnobotanical analysis of material excavated in 1 997 form the Norse Pe nod midden at 

Quoygrew, Westray, Orkney, Scotland is presented. Local produdion versus importation of crop taxa 

in cl uding , in O rde r of dom inan ce, Hordeum vulgare (barley) , Avena sp. (oats) , Linurn usitatissimum (flax) 

and Triticum sp. (wheat) is examined. The suite of taxa recovered are typical of Norse Period sites in 

Orkney. Assemblage composition rernains consistent through tirne, suggesting that the subsistence 

economy and/or use of the midden remained the same during the period of use. The presence of arable 

weeds and chaff indicate local production of Hordeum vulgare and Avena sp.. Linum usitatissrinum is 

also thought to have been locally grown although only seeds were recovered. Triticum, represented by 

one caryopses and one rachis intemode, may represent a weed of the other crop taxa or an impoft, rather 

than a locally produced, primary crop. The botanical assemblage as a whole suggests domestic use of 

the midden. 
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Chapter 1 : Introduction 

1.0 Introduction: Fann Mounds and Fish Middens 

Fann rnomds, occasionally referred to as fish rniddens, are quiîe comrnon in northem Norway where 

approxirnately 2000 have been documented (Bertelsen & Lamb 1993:544). Here they tend to occur north 

of the Arctk Circie and are primarily dated to 900-1500 AD, the Medieval Period in Norway, although two 

sites dating 10 the first millennium BC, the lron Age, have also k e n  found (Carter 1998:198). Similar 

mounds have been recorded in Orkney on Sanday (e.g. Pool, Langskaill dating to the Medieval; Skelbrae. 

Westbrough heving post C dates). North Ronaldsay and Papa Westray (e.g. St Boniface) (Bertelsen & 

Lamb 1993:547-8; Lowe 19G8:Q; Carter f9Q8:lO. 198). The excavation of the Quoygrew site on Westray, 

initiated in 1997, has exposed another of these sites. 

There are two models for the creation of these mounds. The first is known as the stockfish mode1 and 

was introduced, by Munch, in the mid 1960's (Lowe 1 QQ8:Q). It proposes that farm mounds refled a 

major shift in economy in noilhem Norway which occufred between the 11' and 13' centuries AD fmm 

an economy based on stock-raising to one centred on M i n g  and stockfish produdion (Lowe 1998:9; 

Carter 1989:189). The change occurred as a response to the increased demand for dried white meat 

associated with demographic changes (the rise of urban centres in England and on the Continent) and 

the Lenten fare regulations of the Catholic Church (Lowe 1998:9). The model suggests that the Iink 

Setween the stockfish trade and f a m  rnounds is that düng and rnidden material were no longer needed 

as fertiliser on the fields because the occupants were now fishers rather than farmers and the midden 

material was allowed to accumulate in the famiyard. lnstead of producing their own grain and raising 

their own livestock, fish were now being traded for these products (Lowe 1998:9). 

The second model, proposed by Bertelsen, s:!gge~ts that f a m  mounds result from the decay and 

rebuilding of turf buildings (with some input from middens, manure and windblown sand) (Lowe 1998:Q- 

10). This model works well in explaining the lron Age date of some of the rnounds in Norway where 

mound accumulation dates back to the beginning of sedentary agricutture and settlement in places where 

optimal climatic conditions existed for stable agriwiiural settlernent (Lowe 1998:lO). 

The latter of the two models provides the rnost widely accepted expianation for the Noiwegian and 

Icelandic farrn mounds (Lowe 1998:lO). In Orkney, however, there is sorne debate over the applicability 

of this model to the fann mounds found there (Lowe 1998:lO). Archaeological evidence shows that 

hurnans were stock raising and producing cereal grains from a! least the Neolithic in Orkney but f a m  

moundslfish middens do not appear until the Viking Age and Norse Period, the latter being equivalent to 

the Medieval Period of Norway (Table 1.1). The environment in Orkney has always k e n  marginal for 



agricuiture and the mils likely have required fertiliser since cereal production began. The stockfistimodel, 

therefore may provide a better explanation for why there was a redudion in the need of midden rnatenal 

for use on fields during the Viking Age and Norse Period. 

Table 1 . f  Chronology and Teminology in the North Atlantic (modified from Barrett 199S:I) 
1 Suggested 1 Broad Chronology 1 

1 And Medieval 1 Late Norse 2 (LN2) 1 

Viking Age 

The Viking Age Transitions Projed, ofwtiich this research is a part, is expioring the transition from the 

Viking Age/Norse Period to the Middle Ages in the Norse Earidom of Orkney (Barrett 19%:A11). The 

Norse Earldom of Orkney, more corredly the joint earldoms of Orkney and Caithness, encompassing 

Orkney, Shetland and Caithness was chosen as the study area because it represents a relatively tightly 

bounded study area, on the geopoliticaf periphery of Scandinavia and as such provides unique research 

possibilities. The charaderistics of the transition indude the adoption of Christian ideology, the growth of 

centralised authority and the intensification of long range market trade (particularly of subsistence 

products such as wred fish and cereal grain) (8arrett 1996:All). At one tirne it was thought that the 

characteristics of the transition to the Middle ages were adopted simuitaneously however as more data 

are gathered there is increasing doubt (Barrett 1996:All). 

This line of inquiry coinades nicely with the question of f am~ mound formation as it is possible that mound 

formation in Orkney may be linked to the intensification of long-range market trade, Le. the stockfish 

model. If this is so, then at Quoygrew we would exped to find evidence for the preparation of fish for 

export and of imported cereal grains. The purpose of this thesis is to present the palaeoethnobotanical 

assemblage recovered from the Norse Period fish rniddedfan mound at Quoygrew and discuss the 

evidence found there for the local produdion or importation of cereal grains. Local cultivation of cereals 

such as Hordeum (barley) and Avena (oats) during the Viking AgeINorse Period in Orkney is relatively 

well documented. Evidence cornes from palaeoethnobotanical records, pollen analysis and historical 

records of export (Barrett 1995; Bond 1994; Andrew 1994; Moms 1989; 1996; Moms et al- 1995; Lowe 

1998; Hall 1807; Sindair 1791-1 799; lmprovement 1814; Low 1879; Wallace 1883; Anon 1760). 

Evidence of the cultivation of Tnticum in Orkney is minimal. lt unlikely to have been locally produceci as a 

primary crop and may represent an imported taxon, or an impurity in the seed grain. 

Middle Ages, also knomi as: 
Late Norse 1 Late Norse 1 (LN11 1 11"-13~ 

Tehinology 
Viking A Q ~  1 (VAl) 
Viking Age 2 (W2) 

The organisation of the thesis is straightforward. Chapters 2 through 4 provide background information 

on the geographic location, dimate, mils etc of Orkney (Chapter 2) and more specifically Westray 

(Chapter 3) and of the historicaf and archaeological evidence for agriwtture in Orkney (Chapter 4). 

Chapter 5 outlines the methods used for the colledion and analysis of the data. Chapter 6 is a 

- - 

(centuries) 
8m - late grn 
Late 9'" - 1 lm 
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presentation of the results of the analysis and Chapter 7 presents the interpretation and discussion of the 

data. And finally, Chapter 8 is the condusion Mich also briefiy discusses future directions for the 

research . 



Chapter 2: Orkney: Geographical Framework 

2.0 Introduction 

Orkney, now paR of Swtland, was once Scandinavian and under the rule of the N~rse EaYs of Orkney 

and Caithness. At the height of their influence, dunng the Viking Age and Norse Period, the Norse 

Earidom(s) of Orkney encompassed Shetland, Orkney. Caithness and Sutheriand. Quoygrew, the focus 

of this thesis, is located on Westray, one of the most northem islands of  Orkney. 

This chapter presents information regarding the geographic location, geology, glaciation, climate and soiis 

of the archipelago. This is followed by a summary of the vegetation history of the archipelago which is 

divided into three main sections: the Holocene which presents the broad vegetation history as 

determined through pollen analysis; the recent past as detennined through both pollen and macro 

remains; and the curent vegetation habitats. And finaHy there is a brief discussion of the archaeology in 

Orkney. 

2.1 Geographic Location and Geology 

Orkney is an archipelago of approm'rnately 70 islands (14 of which are inhabited by humans) which is 

located 10 km north-east of Mainland Scotland and about 125 km south-west of Shetland (Figure 2.1). 

Located between 58' 41' and 59' 24' north latitude and 2" 22' and 3' 26' west longitude it is bounded by 

the North Sea and the Pentiand FiRh on the south, the Atlantic Ocean on the west, the Sumburgh Roost ' 

on the north and the Nodh Sea on the east. It Is doser Io Oslo, Norway, than it is to London, England 

Figure 2.1 Geographic Location of Ork~ey (Modified from Moms 1985:113). 
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The archipelago measures approximately 80 km from north to south, and 47 km from east to west. It has 

a land area of approximately 974 km and has roughly 793 km of coastline (Mykura 1976:1, Davidson 

Jones 1985:10, Mather et al. 1975:lO). Seventy-one percent of the coastline is composed of low rocky 
shores (low rock or till diffs, diffless low rocky shores, and anthropic coastlines in the form of seawalls 

and causeways). The rernaining 30% is divided between high 015 m) ciiis (18%) and sand or shingle 

beaches (1 1 %) (Figure 2.2) (Mather et al. 1975:lO). 

The islands are composed of gently indined sedimentary and subordinate volcanic rocks (F'Ïure 2.3). 

These Devonian age sedimentary rocks, the Orcadian series of Ylagstones' and sandstones of Middle Old 

Red Sandstone, extend south across the Pentland Firth and form the greater part of Caithness (Mykura 

19753, 8). The crystalline basement of metamorphic rocks and granites which underlies the Old Red 

Sandstone is onty exposed in small inliers at Stromness and Yesnaby on Mainland and on the Island of 

Graernsay. Only western Hoy is different; it cansists of a thick series of pink and yellow sandstones 

underlain by lavas and tuf& which rests with marked unwnformity on eroded Orcadian strata Wich have 

been dated possibly to the Carboniferous age (Mykura 1975:l). 

Wnh the exception of Hoy, where hills range up to 475m in height and a few areas on West Mainland, 

Rousay and Westray which have hills ranging fonn 170m to 275m in height. the topography of the 

archipelago is rather subdued (Mykura l97S:l). The submarine topography is equally restrained. Along 

the south and west coasts the land falls away swiftly but along the north and east çoasts the watef is 

relatively shallow for some distance from the coast (Figure 2.3). 

The islands are separated from mainland Scotland by a north-wesüsouth-east trending depression. 

Smaller depressions divide the island into three regions: Mainland in the centre, the North Mes and the 

South Isles. These depressions are thought to be remnants of a late Tertiary river systern which was only 

slightly modified by ice during the Pleistocene period (Mykura 1976:3). 
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2.2 Glaciation 

The first accounts of glaciation in Ohney indicated that ice moved eastwards frorn eastem Sutherland 

and was defleded north-westwards by the Scandinavian ice sheet and that after the retreat of this south- 

eastem ice, local glaciers lingered for a time in the valleys of Hoy and the higher parts of Mainland 

(Mykura 1976:l f 3). M i l e  these general condusions have been supporteci by subsequent study, it has 

been detennined that the glaciation of Orkney was far more comaex than originaiiy purported. The 

predominant diredion of striae is north-westerly but there are some striae with northerly, westerly and 

south-westerly trends. These suggest that the pressure of Scandinavian ice and Scottish ice varied at 

different times, each dominating the landscape at some point (Mykura 1976:114). Some evidence exists 

wtiich suggesis that the las! major push of the Scottish ice did not exterxl into Orkney (Omand 1993:105). 

The only evidence for local glaaers on Odmey, dating possibiy to the Loch Lomond Readvance (-1 1000 

BP), is found in the north-west of Hoy where comes and glaaated valleys contain, or are associated with, 

morainic rnounds (Mykura 1976:114, Omand 1993:105). 

In many areas the ice sheets tended to smooth the preexisting topography. However, in a few areas 

where the ice advanced paralle1 to steep hillsides it removed debn's from between escarpments and 

emphasised the terracing (e-g. the south side of Fitty Hill on Westray and the south side of Rousay) 

(Mykura 1976:113). 

2.3 Surface ûeposits and Soils 

The glacial till (boulder day) in Orkney dates to the Devensian Age and is largely found in the low gmund 

and ranges in thickness from 3m to 10m (figure 2.4) (Mykura 1976:113. Omand 1993:105). The till 

generally consists of red or purple sandy clay with abundant polished and striated boulders. In eastem 

and sorne northem exposures the matrix is largely material derived f m  the 'marls' and sandstones of 

the Eday Beds. The red colour tends to be replaced eastward by shades of brown, yellow and grey 

depending on the proportion of comrninuted rock derived from the Rousay and Stromness Flags. Large 

amounts of till in the North lsles and many parts of Mainland contain broken, smoothed and striated 

manne shells which are Iikely derived from the bed of the North Sea to the East (Mykura 1976:113-114). 

Most of the boulders and smaller stones in the till matenal have a local oflgin. However, clasts composed 

of various types of granitic, felsitic and schistose rocks, quartrites and quartzose sandstones, dark 

limestones with plant remains, calcified fossii wood, chalk and chalk flints derived from outside Orkney 

are also found. The most famous erratic is the boulder (2m x 1 .am x 0.75rn) found near Saville in the 

north of Sanday. It is considered to be of Scandinavian ongin and is cornposed of biotite-oligoclase- 

gneiss (Mykura 1976:113). 

Aeolian sand, composed primarily of comminuted shell fragments, covers approximately 113 of Sanday 

and considerable areas of Westray and North Ronaldsay (Mykura 1976:114; Dry 8 Robertson l982:12) 

(Figure 2.4). On Mainland the largest accumulations of blown sand are found at the Bay of Skaill, Birsay 

and Sandside Bay, Deemess. This sand is blown inland from beaches by on-shore gales (Mykura 
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1976:114). High level storm beaches occur particulady along the exposed western coast (e.g. Aikerness, 

Westray where the crescent shaped accumulations of large sandstone and flagstone blocks occur at 

some distance behind the 12 metre high cliff top) (Dry 8 Robertson 1982:12). 

Peat covers large areas of the eastern hills of West Mainland and the greater part of central Hoy (Plate 

2.1, Figure 2.4). This, primarily blanket peat, ranges from less than 50 cm to 1 m in thickness. Basin 

bogs are also found but tend to be relatively small in extent (Mykura 1976:114). 

Plate 2.1 Professor Tony Davis at a Peat Cutting Site on Mainland 



Figure 2.4 Surfiaal Deposits (Davidson & Jones 1985:13) 

The mils of Orkney are composeci of noncalcareous gleys (-40%). peat (-20%). brown forest soils 

(-1 5%) and peaty gleys (-12%) (Dry & Robertson 1982:12). Water mwement downwards is hindered by 

the nomally compad, slowly permeable parent matenal and is exacerbated by the generally subdued 

relief of the area and the low evaporation potential. As a result the gleys tend to be surface-water gleys 

and the brown forest mils exhibit indurated horizons often with a thin iron pan developed on the surface 

and usually Iying immediately beneath the Ap horizon. These indurated horizons and iron pans tend to 

develop on more strongly sloping landscapes or within a moraine cornplex. Along the Coast, particularly 

the western coastline, saline gleys occur (Dry & Robertson 1982:13). 

Plaggen or anthropogenic soils have been identified in Orkney and Shetland (Davidson & Simpson 1984; 

Bryant & Davidson 1996; Simpson 1993, 1994; Simpson et al, 1998; Davidson 8 Carter 1998). These 

soils tend to be associated with eady settlernent sites and are dated to, in some cases, as eariy as the 

Neolithic (DockriIl et al. 19943 18, Simpson et al. 1998:329-30). Two types of plaggen soils have been 

identified based on the material used in their formation. Bladc plaggen soils developed from applying 

heather sods that had k e n  used, after drying, as bedding material for livestock, along with dung to the 

fields in the spring. Brown plaggen soils developed from the same process except that g ras  sods were 

used (Davidson 8 Simpson 1984:75). In Orkney plaggen soils have been identified on Mainland, Sanday 

and now also on Westray. 



2.4 Climate 

2.4.1 Modem Climate 

The climate in Orkney is determined, for the most part, by three factors; the sea, the open topography 

and the high latitude. The North Atlantic Drift or the Gulf Stream is a major arneliorating factor for Orkney. 

As a result of its influence the annual temperature range is small, varying from a monthly mean of 3.6OC 

in January to 12.3'C in August (Beny 1985:20, Dry & Robertson 1982:9) (Figure 2.5). During the months 

of December, January and Febniary, the average daily maximum temperature in Kirkwall is similar to that 

in Edinburgh and Glasgow, and l e s  than 1 " ~  lower than London, while the daily minimum in the same 

rnonths is on average higher than in Edinburgh, Glasgow and London. The average date of the first air 

frost from 1951 to 1972 in Kirkwall was November 2om (earliest recorded 13 Oct.). and of the last Aprü 

23m (latest recorded 30 May) Figure 2.5) (Berry 1985:20). 

GNen the relative mildness of the temperatures the growing season (rnean temperature above 6 ' ~ )  is 

surpnsingly short. Orkney has a growing season of only 5 to 6 months, similar to the Pennine or Welsh 

plateaux (Bunting 1994:772). Compared to lowiand England, which has a growing season of 7 to 8 

rnonths, the Orkney dimate is marginal, and cari be disastrous in a bad season (Berry 198520). While 

the winter lemperatures are not particularly low the spting temperatures tend to build up slowly resulting 

in late. cool springs (Dry & Robertson 1982:9). The relative coolness of the spnng and summer are, in 

part, made up for by the area's good sunshine record and prolonged daylight hours during the sumrner. 

However, the sun's effediveness is rnitigated by haar (rnist or fog) on the eastem seaboard (Figure 2.6) 

(Dry Robertson 1982:9). 

Jan Feb Mar Ap May Jun Jut Aug ç.e( Od Na Oc 

Figure 2.5 Climate Data for Kirkwall. Mainland Orkney ('~enfrew l985:17-I 9; 2~eteorological Office 
l989:6; h e e l e r  8 Mayers l997:231) 
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Figure 2.6 Distribution of Coastal Fog Figure 2.7 Precipitation in Orkney 
(Modified from Crctwford 1987:36) (Modified from Crawford 1987:32) 

Too much precipitation is often quoted as a limiting factor for cereal production in the NoRhem I S ~ S  but 

the approximately 750 to 1000mm/yr that Orkney receives is not excessive (Figure 2.5 & 2.7). There is a 

definite winter maximum for the precipitation; Odober through January receive the most preapitation, 

from 1 05-1 21 mm per month. Apnl through July are relatiiely dry receiving 5CWOmm per month of 

precipitation. 

Orkney has a relatively high number of rain days (precipitation over 2 mm) even though the total amount 

of precipitation is no: excessive (Coppock 1976:14). As well, the preapitation tends to fall over extended 

periods of time rather than in major episades (Renfrew 1985:18). On average there is preapitation 241 

days in the year (üeny 198522). The low temperatures and the high relative humidity means that there 

is a low evaporation potential @ry & Robertson 1982:9). 

When the precipitation falls as snow or sleet, which it does on an average of 64 days a year, it rarely 

remains on the ground long. KJrkwall Airport records it as covering half or more of the ground at the 

airport an average of only 15 days a year (Bemy 1985:20). However, Nardus snaw-beds, which suggest 

that snow does linger on the ground, have been found (Berry 198577). 

Some consider wind to be the most important climatic fador in Orkney (Berry 1985:19. Dry 8 Robertson 

1982:9). It tends to be ever present and is certainly one of Iimiting factors for agriculture. f he average 

wind speed is approximately 6.5 rnetres per second and gales (Le. winds speeds in excess of 17.2 m/s 

which are maintained for at least 10 minutes) occur on average 30 days per year (at Kirkwall, Mainland) 

(Dry 8 Robertson 1982:9). Dunng the months of May through August the nurnberdays in the month with 

gusts (Le. wind speeds in excess of 17.2 m/s for any length of tirne) are less than 10 but during the rest of 

the year the number of days per month with gusts increases to almost 1/2 to 2 3  of the month (Figure 

2.5). The frequency of gusts begins to increase around harvest tirne in late August and September 

(Figure 2.5). 



Wind is cause for concem in two areas. It can cause a loss of crop due to shaking anaor lodging of the 

crop and perhaps more importantly it w n  damage crops by driving sea spray infand. There are a number 

of historical references to the disastrous nature of wind (Sindair 1791-99[ vol. 7:392; vol. 7562-563; vol. 

19:409; vol. 1 S:431; vol. 16:421] Clergy 1845:45, Fenton 1978:333). Two particulafly descriptive of these 

references from the 1700's are quoted below. The Reverend Mr. George Barry. Minister of United 

Parishes of Kirkwall and St. OIa on Mainland, Mate: 

... and both corn and g ras  flourish mush, tiII they are checked in the month of August 
which too often blasts the hopes of the husbandman. A b u t  that season the winds 
generally Mow with such fury from the west and south-west, that the sea by dashing 
against the roclis, which on that side of the country are high, steep, and rugged, spread a 
shower of spray of saltwater over almost the mole  islands. By means of this spray, the 
grass which looked green and healthy, and the fields of corn which had promised plenty 
for man and beast, in the space of one night put on the garb of rnouming, looking black 
as if they had k e n  bumt, and are thenceforth almost good for nothing. 

(Sindair 1 791 -9911 793 val. 7562-563)). 

And, The Reverend Mr. William Clouston of the Parishes of Sandwich and Stromness, Mainland at 

approximately the same time wrote: 

In the months of July and August the appearance is very prornising, but the storrns of 
wind in the month of September often injure the crop. These gales are usually from the 
West and south west and sweeping over the Atfantic ocean, are colleded, as it were in a 
narrow Stream, by the mountains of Hoy, and a d  with great violence. ... The sea-spray 
has k e n  known to reach 12 mile distant from the craggy western coast of these 
parishes, which makes the fodder salt, and often to water, so as to be inaccessible to 
catUe. The fear of these storrns may be said to hurt he crop every year, as it induces the 
farmers to cut down their crop before it is fully ripe. 

(Sindair 1791 -99[1795 vol. l6:42l]). 

These two quotes show that sea spray is a particularly disastmus event for the Orkney grain 

producers. They both indicate that the winds pick up and have a negative impact on cereal 

grains whiIe they are still in the field and not fully ripe in late August and September. As the 

Reverend Mr. William Clouston points out the fear of the destructive power of the wind and 

resultant sea spray negatively impacts the harvest every year in by 'forcing1 the harvest pnor to 

full npeness of the grain. 

2.4.2 Climate Through the Norse Period 

The Norse Period in Orkney coincides with the Medievaf Warm Epoch (also known as the Little Climatic 

Optimum) which is a penod from the 9th to 14th or mid 15th centuries when the climate was probably 

wanner than it is currently (Hughes 8 Diaz 1994:136, Ogilvie & Famer 1997:130). T he sumrners were 

thuught to have had a mean temperature 0.5' higher than today's and more than 1 .oO wanner than the 

1 7th c (Parry 1978:65). This period of wannth was followed by the Little Ice Age, from the 16th to 18th 

centuries, which was colder than it is today (Ogilvie 8 Fanner 1997:130). 

WhiIe the Medieval Warm Epoch and the Little Ice Age are generally considered to be global phenomena 

there is little agreement as to their timing or their definition. 00th events çeem to be quite cornplex and 
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research shows that even over relatively short distances there were significantly different dimatic 

conditims occumng simultaneously (e-g. between northem and southem Norway during the Medieval 

Warm Period) (Grove and Switsur 1994). Ice core evidence from Greenland suggests that there is about 

a 250 year lag in the timing of dimate change events in Western Europe when compared with Greenland 

(Dansgaard et al. 197526). As well, there is evidence that the Little Ice Age was not similarly or 

necessarily significantly cold over different areas (e-g. Iceland was not significantfy cold during the Little 

Ice Age) (Dansgaard et al. 197526). 

M i l e  there are no climate data sets specifically for Orkney there is some information for Southem 

England. Based primarily on historical accounts there appears to have been a caoling of temperatures 

from c. 1240 to c. 1340, followed by waming to c. 1510 and then another period of cooling after that 

(Ogilvie & Famer 1997:130). It may be that Orkney experienced simitar dimate patterns aithough Lamb 

(1977:467) and Parry (1978:92. 98-99) suggest that the dimate deteriontion. at least in t h e l d  and llm 

C, would have been more severe between 56' and 62' North Latitude than the South. This is due to 

shifts in the North Atlantic depression tracks which would result in increased wetness and storrniness 

during the summers (Lamb l97?:467; Parry 197892.98-99). That there were signitïcant dimate changes 

occurring during the Viking AgeINorse Period and into the Medieval Period there is no question. The 

seventy and timing in the study area, however, is uncertain. 

2.5 Vegetation History 

2.5.1 The Holocene 

The Holocene is generally divided into four periods: the Late Glacial (before 10 000 radiocarbon years 

BP); the Early Postglacial (10 000 - 8 000 radiocarbon years BP); the Mid Postglacial(8 000 - 5000 

radiocarbon years BP); and the Late Postgladal (5 000 radiocarbon years to BP to present) (Bunting 

1994, 1996). Holocene vegetation changes in Orkney are documented by only a few pollen cores from 

the south and west of the archipelago. Most of the cores corne from west and central Mainland, however 

there are a few cores from Rousay, South Ronaldsay and Hoy and some limited information from pollen 

associated with archaeological sites. Although there is a lack of information for the north and east, due, 

in part, to the lack of appropriate sites, it is generally assumed and accepted that the patterns of 

vegetation change can be extended to the whole archipelago. Initial analysis of the pollen from the core 

taken from the Loch of Bumess, Westray suggests thal this is a valid assumption, at least for Westray 

(Davis pers comm.). 

The landscape at about 12 000 BP (-14 000 cal BP), during the Late Glacial (before 10 000 radiocarbon 

years BP), was actively eroding and unvegetated. As the area stabilised and erosion decreased (but did 

not cease) dwarf-shru b heath (wit h Betula (birch) and Empetrum nigrum (crowberry)) and arctic-alpine 

herbaceous communities developed (Bunting 199622-23). 
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At approximately 11 000 BP (12 900 cal BP) erosion increased again. Vegetation became sparser and 

more he-dorninated with ruderal taxa such as Artemisia (mugwort) and Caryophyllaceae (pink family). 

Arfemisia, at least, may indicate a more disturbed environment. Wich Bunting (1996:22) suggests might 

be renewed periglaaal adivity related to the dimatic cooling associated with the Loch Lomond Stadial. 

The end of the lateglaaal period occurred at around 10 400 BP (12 300 cal BP). At this point heathland 

vegetation became estaMished again and Betula (birch) may have been present (Bunting 1994:777, 

1996:22). An increase in palynological richness was recorded during this pend and is typical of British 

lateglacial sequences (Bunting 1994:777). 

During the Early Postglaaat (10 000 - 8 000 radiocarbon years BP) the dimate became wamier and 

interglacial conditions became established. The heathland was replaced by tall herb grassland inciuding 

taxa such as Cyperaceae. Filicales, Rumex (docks) and Filipendula (dropwort, meadowsweet). Here the 

tall herb grassland remained fairly stable for approm'mately 2000 radiocarbon years (1 0 000 - 8000 BP or 

11 500 - 8900 cal BP). Some Betula (birch) may have been present elher as dwarf taxa or pertiaps as 

the establishment of tree birch. Coqdus avellana (hazel) was present in small numbers from 9100 BP (10 

000 cal BP). In other parts of Scotland the tall herb grassland community was rapidly replaced by 

arboreal-dominated vegetation and it is possible that other, more sheltered, eastem parts of the 

archi pelago may have becorne wooded more rapidly (Bunting 1 99622-23). 

At approximately 8 000 BP (8 900 cal BP), the beginning of the Mid-Postglacial (8 000-5 000 radiocarbon 

years BP), woodland developed and persisted until approximately 5 000 BP (5 700 cal BP) although the 

timing of the decline does Vary between sites. The woodland wver in west Mainland was extensive but 

with an open canopy. The principal woodland components were Corylus avellana (hazel). Betula (birch) 

and Salix (willow) and possibly Alnus glufinosa (alder) (at wetland edges or fenland areas). Also present 

were Quercus (oak), Pinus sylvest~s (scots pine), and AInus glutr'nosa (alder) (Bunting 1994:785-88). 

The understory taxa are sirnilar to presentday tall herb comrnunities of the dales and the understory of 

the woodland fragment at Bemedale (see appendix 6.1 for details) (Bunting 1994:785-88, 1996:23). 

Woodland cover in the more exposed areas was less extensive. with isolated trees and srnall patches of 

woodland (probably occupying the most sheltered areas), foming part of a mosaic of vegetation along 

with heath and herbaceous communities (Bunting 1996:24). 

Pollen records from Shetland and the Western isles reveal a west to east gradient of increasing woodland 

diversity. A partial sequence from South Ronaldsay and finds of charcoal associated with prehistoric 

settfements from tree taxa other than Betula (birch) and Corylus (hazel) lend support to the idea that this 

gradient is also true of Orkney (Bunting 1994:785-88, 1996:24). 
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The Late Postglaaal began approximately 5 000 radiocarbon yaars BP (S 600 cal BP) with a decline of 

the woodland. The composition of the vegetation in west Mainland up until this point was relatively 

unifom but following the decline of the woodland begins to be diierent at each of the study sites. These 

differences seem to be Iinked to different processes. Where autogenic processes were dominant and few 

indicators of human adivity were discovered waodland taxa were replaced by heathland taxa and moor 

and blanket peat developed (Bunting 1996:25). 

From 6 000 BP (6 800 cal BP) to 5 700 BP (6 500 cal BP) heathland and Manket peat began to develop 

and heath vegetation became dominant. In other areas tall herb communities developed with some 

woodland remnants (possibly)- At some sites there are indications of increased gazing pressure which 

has led to the suggestion that the development of peat is Iinked to human adivity. Others argue that it 

was the result of clirnate deterioration (Bunting 199627). 

The palaeoecologicat data suggest that human impact on the environment was significant shortly aïter the 

decline in woodland. After this time there is Iittle evidence of cultural change which may indicate that their 

way of Iife remained fairly stable; that the sites studied are less sensitive to subsequent changes (e.g. 

once heathland is established further pressure will nat lead to noticeable changes); or that the study sites 

do not represent the Mole range of landscape histories in Orkney (Bunting 1996:27). 

2.5.2 The Recent Fast 

Infornation from pollen studies regarding the recent past is quite limited as most pollen have low 

temporal resolution. There is some pollen evidence associated with archaeological excavations which 

heIp to bridge this gap. Middle and Late Bronze Age peat and ditch sequences fom Maes Howe 

Mainland show a predominately herbaceous environment with some resurgence of hazel scnib. 

Evidence for arable adivity was noted here and from a ditch at Stenness, Mainland. Data from Liddle, 

Beaquoy and Fan Knowe suggest a landscape of scrub. woodland. heathland and low level agriculture 

with stock grazing. The barrow cemetery at Quoyscottie shows indications of agriculture induding cereal 

production (Bond 1 994:3940). 

Around 600 BC in the lron Age the clirnate may have become cooler and wetter. An expansion of 

heathland and bog is suggested by data from Glims Moss, Lesliedale Moss, and Wideford Hill although 

there is still evidence of agriculture. (Bond 1994:40). 

The Pre-Norse and Norse Periods are pooriy docurnented. At Maes Howe from c. 300 AD to beyond the 

early 1900's AD there is evidence for a high proportion of heathland and both arable and pastoral 

farmland (Bond 1994:40). Recent pollen analysis of matenal from the Hill of Harley, associated with the 

Norse Period site of Freswick Links, Caithness, provides some additional information on this time period. 

However as the site is located on maintand Scotland, albeit north eastem Swtland. it may not be diredly 

applicable to the Northem Isles. 
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Pollen analysis from the Hill of Hariey was intended to explore the agricultural history of the area, in 

particular to look for evidence of cereal produdion at the nearby Freswick Links site (Huntley 1995:Q). 

The core represents approximately 8000 years but only the sedion of the core that represents the period 

from 14ô6 BC to the present will be dixussed. Dunng this period the landscape was likely sirnilar to the 

present which has mixed farming on the low, flat land near the coast, heather rnoorîand and blanket-peat 

on the higher ground and more species rich sedge swarnps and grasslands in the valleys (Huntley 

1 905: 1 3). Cropping and pastoral adMties are evident art hough little cereal pollen was recovered. 

Evidence of arable fanning adivity decreased significôntly at approximately 685 BC and remained 

minimal to the present. The predominant cereal pollen recovered was Hordeum (barley) with Avena- 

sized (oat) pollen grains k i n g  recovered only near the surface (Huntley 1995:13). 

2.5.3 Current Vegetation Habitats 

The vegetation of Orkney is determined by geographical location, geology, exposure, dimate, the effeds 

of the sea, and human adivity. Atthough it is dangerous to apply the current vegetation habitats 

uncritically onto the past they are presented in order to provide data by which the macrobotanical 

assemblage can be evaluated Beny (1 985) recognises five major habitats: Anthropogenic, Lowland 

Zone, Natural Woodland and Treeless Woodland, Montane and Upland. and Wetland and Open Water. 

They are briefly introduced here. A detailed description is presented in Appendix 6.1. 

Anthropogenic Habitats dominate the landscape and inciude arable land. rough Pasture, woodland and 

roadside verges. True woodland does not persjst in the agficultural areas but shrubs and trees do exist in 

gardens and plantations. Tree plantations are found on a number of islatids (e-g. Eday, Shapinsay, and 

floy) and individual specimens of Acerpselrdopîatanus (sycarnore) are found growing around fams and 

in the towns and Settlements (Berry 1985:Sl). Roadsides may pravide some indication of the naturai 

vegetation pnor to cultivation and provide a refuge of sorts for various plants (Beny 198551). 

In Orkney, because of its high latitude, there is no dear distinction between highland and lowland. Berry 

(1 98553) divides lowland into two types of habitats: maritime habitats and lowland heath habitats (non- 

maritime habitats below the Som contour). Maritime habitats are further divided into cliff face and soft 

coast (dunes, dune slacks machair (iinks) and sait marsh). The lowland heath habitats are subdivided 

into heath, g ras  heath, and maritime heath. The latter is unique to northem Scotland and is the most 

important lowland heath. It is confined to areas of thin soi1 overlying Old Red Sandstone. The 

development of this heath is Iikely due to an interaction between exposure, soi1 type and location 

combined with a moderate degree of grazing (Berry 1985:65-66). 

There is very little 'natural' woodland in Orkney. ApaR from Salix carr (willow) the Iittle woodland that 

there is occurs mainly as remnants on the sea cliffs facing Scapa Flow and in the ravines of some of the 

Hoy bums. Bemedale, a sheltered, south-east-facing gully, is the best example of 'natural' woodland in 

Orkney (Beny 1985:71). The treeless woodlands are the 'dalese (valleys of burns draining moorland hills) 
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primarily in west Mainland wtrich consist of fems, tall herbs and a Luzula syivatica - Vaccinium myrfilus 

vegetation. This is similar to the understory component at Bemedale and they are thought to be the 

t reeless remains of former woodlands (Berry l985:72). 

2.6 Archaeology 

2.6.1 Archaeology and Subsistence Economy in Orkney 

Orkney is archaeologically rich with hundreds of sles representing nearly 6000 years of human 

occupation. Unfortunately many of the archaeological investigations date from the 1800's and early 

1900's prior to the development of 'modem' techniques and approaches to archaeology. More 

importantiy for this paper, most were excavated pnor to the widespread adoption of fldation, a technique 

developed in the late 1 960's to recover small ecofacts, and as a resuft t hey provide I i l e  or no 

palaeoethnobotariid infomation- Consequently, there are still many gaps in our understanding of the 

subsistence economies (Le. the adivities involved in the primary production of andfor accumulation of 

food) of the inhabitants of the Orkney. However, within the last 20 to 30 years many new sites have been 

excavated and others re-excavated. As the analyses for these sites are campletecl and the site reports 

are (slowiy) published the palaeoeconomy of the Northem Isles of Scotland is becoming more dearly 

understood. 

In general the subsistence economies of the inhabitants of the Northem lsles have remained fairly similar 

through time and are centred amund the following activities: araMe agricuiture, pastoralism, fishing. 

fowling, hunting and colleding (including produds for primary consumption (food) and for secondary uses 

such as bedding (e-g. heather), fuel (e-g. peat), fodder (e.g. hay) etc.) (Bond 1994:55-101, Barrett 

1995:80). Since the emphasis of this thesis is on plant remains and local produdion versus importation 

this section will present only some general characteristics of the archaeological period along with some 

infomation regarding the cereal and other crop taxa recovered. 

The first good evidence for hurnan occupation of Orkney appean in the Neollhic (3m Millennium BC). 

Archaeological sites range from villages (e.g. Skara Brae (Mainland), Links of Noltland (Westray), and 

Rinyo (Rousay)) and single fannsteads (e-g. Knap of Howar (Papa Westray)), to chambered tombs (e-g. 

Maes Howe (Mainland)) and ceremonial sites (e.g. Ring of Brodgar and the Stones of Stenness 

(Mainland)) (Ritchie A. l985a. 1985b; Clarke 8 Sharples 1985; Henshall 1985; Ritchie G. 1985). Figure 

2.8 shows the distribution and number of sites in Orkney during the Neolithic. 



Figure 2.8 Distribution of Neolithic Sites (From Ritchie 1995:84) 

Unfortunately many of the Neolithic sites were excavated prior to advent of flotation m i l e  others 

excavated later remain unpublished. As a result the palaeoethnobotanical assemblages are rather 

minimal but they do provide some evidence for the local produdion of cereal grains. The sites of Skara 

Brae (Mainland), Knap of Howar (Papa Westray). Chambered Tornb of Isbister (South Ronaldsay), Links 

of Noitland (Westray), Barnhouse (Mainland), Pool (Sanday), Tofts Ness (Sanday), Scroud of Brouster 

(Shetland), Ness of Gruting (Shetland) have produced cereal grains. The taxa recovered from this perÏod 

include: T. dicoccum (emmer), Hordeum vulgare nudum (naked six-row barley) and some Hordeum 

vulgare vulgare (hulled six-rowed barley) (Bond l994:65-76). In addition to the cereal grains recovered 

other evidence exists to support local production. For example, plough marks were found at the Links of 

Noltland (Clarke 8 SharpIes 198373). 

The Bronze Age (2"4 Millennium BC) is dominated by the bumt mound communities, barrow cemeteries 

and a dispersed pattern of settlement. While there are over 700 monuments dating to this period 

including 250 barrows and cairns, almost 100 short cists and over 200 bumt mounds relatively little is 

known about the period (Figure 2.9) (0vrevik 1985:131, 146). Sites dating to the Bronze Age inciude 

various Birsay Bay sites (Mainland), Tons Ness (Sanday). Hall Site (South Nesting, Shetland), Liddle and 

Beaquoy (Shetland (Pollen analysis), the Yarmstead' at Spurdagrove (Shetland), settlement at Mavis 
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Gnnd (Shetland), Knowes of Quoyscotie (Middle Bronze Age cemetery) (Spurdagrove site). However. 

the botanical assemblages from these sites are minimal or lacking. Macro rernains from this tirne peflod 

include Hordeum vulgare nudum (naked barley) and some Avena sp. (oats). Pollen analysis associated 

with Bronze Age sites has produced cereal pollen and a suite of taxa consistent with an agrarian mixed 

ecmomy (Bond 1994:77-84). 

Figure 2.9 Distribution of Bronze Age Sites (Modified from 0vrevik 1985:133) 

The lron Age (1'' and 2M C AD) is dominated by brochs. There are approxirnately 52 brochs in Orkney 

but most of them were excavated in the 1800's and early 1900's and again relatively little is known 

(Hedges l985:lS5) (Figure 2.1 0). Until recently the brochs had been relative dated to around 100 BC but 

radiocarbon dates first at Bu, Stromness and later at other sites indicate that they were built around 600 

BC (Hedges 1985:167). 
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Figure 2.1 0 Distribution of Confmed Imn Age Brochs (From Ritchie 1 99S:lOO) 

Sites dating to the Early lron Age are few and indude Quantemess (Mainland), Tofts Ness (Sanday), 

Broch of Howe (Mainland). The taxa recovered from this time period include: Hordeum vulgare vulgare 

(hull ed six-row barley), Hordeum vulgare nudurn (naked six-row barley). Avena sativa/sfn'gosa (cultivated 

oats), and Avena fafua (wild oats) (Bond 1994:84-85). 

The Pictish Period is essentially an extension of the lron Age and is characterised by symbol stones. The 

Late lron Age and Pidish Period are represented by only a few sites. They include: Warebeth Broch 

(Stromness), Howe of Howe (Mainland), Skaill (Deerness), various Brough of Birsy sites (Mainland), 

Pool (Sanday) and TORS Ness (Sanday). Warebeth is particularly interesting as it produced the earfiest 

record of tinum usifatissimum (flax) in Orkney. It was recovered from a human coprolite. Somr flax was 

also recovered from the Birsay Bay sites but the dating is unclear and rnay include some Viking Age 

material (Bond 1994:84-87). 

The Viking Age/Norse Period is characterised by isolated famsteads although sites such as Pierowall. 

Westray, thought to have been a hamlet, challenge this idea. Important fams (e.g. the seats of Earîs) are 

often associated with churches (e.g. Tuquoy (Westray), Earl's BulOrphir (Mainland)). Other typical sites 



of the tirne include burials (e-g. Pierowall (Westray)) and churches (e.g. St. Magnus Cathedra1 

(Mainland)). 

The arable agriculture during this time involved the cultivation of Hordeum vulgare vulgare and some 

Hordeum vulgare nudum, Avena sativalstrigosa (cultivated oats). Avena faua (wild oats) and Linum 

us~atissimum. Tnticum aestivum (bread wheat) as well as undifferentiated T. sp. (wtieat) also appear 

during this time but most ansider T. aestivum (bread wheat) an unlikely cmp for the Notthern lsles (see 

discussion Chapter 4). It is likety that during the Viking AgeINorse Period as  well as in earlier times other 

species were being cultivated (e.g. Vina sp. (vetch). Raphanus raphanisfrum (wild radish). Brassica sp. 

(cabbage or kale). and possibly Vicia faba (Celtic bean)) but evidence for this is. for a number of reasons. 

minimal. 

Figure 2.1 1 Distribution of VikinglNorse Penod Sites (Modified from Barrett 1995:287) 



Chapter 3. Westray and Quoygrew 

3.1 Westray 

Westray is often referred to as the 'Queen of the North Islez' due in part to the diversity of its landscape 

(Haswell-Smith 1996:326). While the population has k e n  dwindling, frorn 1791 in 1841 to 704 in 1991, it 

has remained strongly Orcadian in nature. This situation is unique in Orkney and may result from the faa 

that many of the fams are owner occupied and that there is a policy of giving local Orcadians first refusa1 

when fams are for sale (Haswell-Smith 199&326). Currently Westray is also the rnost economically 

successful of the North Isles. The two main industries on the islaild are farming, particulariy of beef 

cattle, and fishing (Lamb 1993:f 8). 

3.2 Geographic Location and Geology 

Westray is the largest of the North Ides and is approxirnately 17 km in length along its longest axis 

(roughly north-west - south-east) and 7 km wide (noRh-east - south-west). The east side of the island is 

relatively flat and low lying with few areas that rise 30m above mean sea level (a.m.s.1.). In contrast, the 

west side is dominated by a ridge of high ground stretching from Noup Head in the north to Skea Hill in 

the south. Most of this ridge is over 1OOm a.m.s.1.. Fitty Hill, toward the south end of the ridge, is the 

highest point on the island at 169rn a.rn.s.1. (Plate 3.1, Figure 3.1). 

Plate 3.1 AeriaI Photo of Westray and Papa Westray from the Southwest (Charles Tait Photographer) 



Figure 3.1 fopographic Map of Westray (Repraduced from the Ordnance Survey Landranger map, 
Crown copyright NC/00/666 
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Westray's coastline is 61 km long (Mather et al. 1975:lO) and most of this (34 km or 5ô%) is low rocky 

coast. Beaches make up 16% (1 0 km) of the coast and the remainder (1 7 km, 28%) is composed of high 

cliffs (Mather et al. 1975:lO). These high diffs are found prÏmarily along the western coastline where they 

average 50m high. but mach 76m a.rn.s.l. at Noup Head (Figure 2.3) (Sharples 1984:76). 

The bedrock of Westray is predominately Rousay Flags, a unit of the lower group of the Middle Old Red 

Sandstone cornplex (Mykura, lW6:g) of Devonian Age. The Rousay Flags consist of more than 1 SWm 

of rhythmically bedded, predominantly fine-grained, grey and black carbonaterich siltstones and silty 

mudstones altemating with generally thin beds of fine-grained sandstone or sandy siltstone. Most of the 

layers weather to a grey colour indicating that their carbonate content is mainly calcite (Mykura 1976:77- 

78). However. some of the calcareous. fish-beanng, shales in the Rousay Flags have a high lime 

content. Although these are often l e s  than 1 m thid< they have been quamed in the past (e-g. at Skel 

Wck in Westray) and used for the production of building lime (Mykura 1976:123). lgneous intrusions are 

restricted to one small Camptonite dyke on the south coast (Sharples 198476). 

3.3 Surface Deposits and Soils 

Glacial till covers about 19% of the island primarily on the south eastem promontory (Sharples 19û4:76). 

Blown sand, which covers about 12% of the surface area, is the only other signifiant superficial deposit 

on Westra y (Plate 3.1 , Figure 2.4). There are two types of blown sand found on Westray (Mykura 

1976:123). The dominant type is composed primarily of comminuted shells containing between 60 and 

90 per cent CaCo3 and this covers large areas of Westray. Silica-sand occurs les  frequently on the 

island and is wmposed primarily of quartz grains (Mykura 1976:123-124). The sand occuis in many cf 

the small bays along the south, east and north coasts, but only in two places is the area covered to any 

great extent, Mae Sand in the south-west, and the North Links between Pierowall and the Bay of Grobust 

(Sharples 1 984:76). 

The remaining 69% of the island has no significant overburden although there are refer~nces to a small 

quantity of peat in the south eastem promontory (Sharples 198476, Sinclair 1791 -99[1795 vol. 16:264], 

Haswell-Smith 1996:326). The location of this peat may be in the Skeiwick district as the minister for the 

Parish of Westray in the mid 1800's states that the Loch of Swartrnill in the Skailwick [sic] distrid is in the 

middle of a peat-moss (Clergy 18451 18). However, Owen (1 993:333) suggests Fitty Hill as the source of 

the cut, unbumt peat recovered from the Viking age waterlogged pit at Tuquoy. 

The soils of Westray are generally fertile and typical of the archipelago (see Chapter 2, section 2.3). Two 

discrete areas of plaggen soi1 have been identified at Quoygrew (Simpson et al. nd:8). Historical 

references to the types of soi1 on Westray and about soi1 manipulation exist in both the First and Second 

Statistical Accounts of Scotland. The Reverend Mr James lzat minister for the Parish of Westray in the 

late 1700's wrote: 

There is a variety of soils in this parish, and they differ very much from one another in the 
same corner. There is a good deal of the land wmposed of a rich black mould; some 



again consisting of Mack mould with a mixîure of sand; in other parts. clay muted with 
sand; in some places, Mack mould mixed with peat-moss; and finally there is much land 
consisting of nothing but pure sand; when plenty of good ware is laid on such soi1 as this, 
it will yield a tolerable crop 

(Sindair 1 791 -99[1795 vd. l6:2533) 

The Reverend John Annit minister for the same Parish, in the 1800's wrote: 

There is almost every species of soi1 in Westray. In the north part of the island, the soif 
most prevalent is sand: but here are also to be seen in dÏfferent parts of the same district; 
clay, gravel and loam. The last-mentioned chiefly consists of small spots of ground, 
which have been long under culture, and improveâ tao by the transportation of earths in a 
composite state- This, I think, will be found invariaMy the case where loarn in any quarter 
of the island is seen. In the south-west distrid, which comprehends Frebay, Midbay, and 
Outo-town, the soi1 is in general is sandy, in some piaces gravely, especially on the f a m  
of Tookquoy; and small spots of loam occur in most of the little fams in the 
neighbourhood. In the east and south-east distrids, comprehending Cleat, Skailwich, 
and Rapness, the soi1 is altemate clay and peat-moss, W h  partial exceptions of gravel. 
The clay in al1 these quarters is, for the mosl part, of a very cold and wet nature, by 
reason of its proximîty to the rock. Hitherto. we have taken notice of such soils only as 
are under culture, and it may be said with truth, that these in any quarter scarcely go 
beyond the skirs of the island, and do not contiiute above one tenth of its superficiai 
contents. The interior consists of an immense trad of common hill and dale lying in a 
date of nature, and separated everywhere from the cultivatecl lands by a turf dike, within 
which al1 the flocks and most of the bestial of the isiand, milk cows only excepteci, are 
shut. during the summer and autumn, until the mps are removed from the ground and 
lodged in the barn-yards, when the styles are again laid open and the flocks left to range 
at pleasure. In many places cf this extensive common, the soi1 is excellent, k i n g  in 
general of a rich whitish day. and capable of k i n g  cuitivated to advantage. But there are 
also large tradrs, where the soi1 in extremely p r  and wet, upon which little improvement 
could be made, to repay the trouble and expense of the cultivator. 

(Clergy 1845:120) 

These accounts attest to the variability of soils and to the degree of sail improvement through the 1 grn and 

20'%nturies. They also suggest that soi1 improvement has k e n  occumng for some time. 

3.3 Vegetation 

Westray has al1 the Orcadian vegetation habitats except the Natural Woodland and Treeless Woodland 

Habitat. Anthropogenic Habitats are the most obvious on the island. As can be seen in Plate 3.1 much of 

the land is cuitivated. Areas of rough Pasture have been 'improved" by the addition of fertiliser. Even the 

top of Fitty Hill. the highest point on Westray, which once was known to have a montane grass heath with 

s pe cies suc h as Erica cinerea (bel l heat her) , Calluna vulgans (1 i ng ) , Empetrum nigrurn (crowbe ~q), 

Potenfilla erecta (tonnentil), Luzula sylvatica (greater woodnish), L. mufiiflora (heath woodrush), Agrostis 

sp (bent grass), Rhacomitnum 12nuginosum, Hypnum cupressifonne and Cladonia sp. has been fertilised 

to increase the quantity and quality of grazing (Berry 1985:82). 

The Lowland Zone is represented on the island by both maritime and non-maritime habitats. The 

maritime habitats on Westray are varied which is not surprising given that the 61 km of coastiine varies 

between low rocky Coast, kaches and high cliffs 
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Plate 3.2 Lowland ~ar i t ime~ab i ta t  at the Bay of Skail. Westray 

Soft coast habitats are found at many of the sandy bays of Westray, Scirpus marithus (sea club-rush), 

now thought to be extind, was identified on a small saltmarsh where it graded into freshwater swamp 

(Beny 198563-64)- Cliff-top sait marshes are found along the western ctiffs behind which maritime heath 

is found (Orkney Webpage 1998). 

Upland and rnontane habitats are found prirnanly along the west coast on the hills and cliffs that stretch 

from Noup Head in the North to Fitty Hill in the South. Here there are areas of fellfield and erosion 

(ablation) surfaces (Berry 198576, 77). The sharply terraced hills have a number of 'hammars' which 

tend to be dry and have tougher fems including Asplenium tnchomanes (rnaidenhair spleenwort) and A. 

adiantum-nigrum (black spleenwort) and they tend to have species similar to those of the adjacent 

moodand although they do have a few obviously alpine plants. An exception to this is one very wet rock 

outcrop that does have distirid alpine characteflstics (Beny 198576). 

The areas of ablation terracing that are well drained are usually bare of vegetation on the outer stnp of 

each terrace (Berry 1985:79). The inner strip tends to have a dwarf shrub heath of Calluna (heather), 

Rhacomitrium or lichen. The vegetation does Vary and may include Erica cinerea (bell heather), Solidago 

virgaurea (g olden-rod) , su bsp. arcticus (wild th yrne), Antennaria dioica (Cat's-foot) , Plantago marilima 

(sea plantain), Carex pilulifera (pill sedge) and C. flacca (glaucous sedge. carnation-grass). In Westray, 

Silene acaulis (moss campion) occurs on wet terracing (Berry 198579-80)- But even here, on the high 

hills, the impact of humans is felt as the presence of grazing sheep have severely curtailed the 'natural' 

vegetation. 
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3.4 The Archaeology of Westray 

Westray, like many of the islands of the archipelago, is rich archaeologically (Figures 2.8-2.1 1). Evidence 

of human occupation of the island dates back to at least the Neolithic. The Links of Nolland, a Neolithic 

settlement site, shows evidence of arable agriculture in the form of Iight plough or ard marks (Clarke & 

Sharples 198573). The Knap of Howar on Papa Westray is another example of a Neolithic settlement in 

the area. The site is dated to 3600-3100 BC and is one of the earliest known settlement in Scotland. 

From this site ifordeum grains were recavered as was Tritcum pollen (Ritchie A. 1995:22-23). CumnUy 

Papa Westray is separated from Westray by only 2 km and in places the sound is only 7 m deep. it is 

possible that the two islands were one at the time of inhabitation of the Knap of Howar. 

There are manly other sites (e.g. cairns and other mounds) dating to the Neolithic in Westray (Figure 2.8). 

Many of these were excavated in the 1800's and early 1900's and regrettably there is little information 

about some of these sites and in some cases they have been obliterated. 

The Bronze Age began at about 2300 BC and coinaded with a pend of dimate deterioration. The main 

feature of this time period is the bumt mound of which there are eleven on Westray (figure 2.9) (Renfrew 

1985244, Scotland 1946:35&9) 

There are two verified and one probable lron Age brochs on Westray: The Knowe O' Bumstae, Queena 

Howe and Hodgalee (probable) (Scotland 1946:3S01 Ritchie l995:lOO) (Figure 2.1 0). Again al1 were 

excavated long ago and so there is Iittle infornation availabie. 

The Pictish period is also one of minimal archaeological remains. Possible lron AgePictish sites on 

Westray may include a Prehistoric Site and Kitchen-Midden, near Hahouse, Bay of Skaill. It is locally 

known as 'The Pids' House' and was a built stmcture of which little remains today. It has an associated 

midden from which a saddlequem was recovered. An Earth-House near Pierowall Church was 

discovered in 1851 which rnay date to this period at well (Scotland 1946:350-1). 

The Viking Age and Norse Period are well represented on Westray. Three important sites are mentioned 

in the Orkneyinga Saga. Two are mentioned by name, the Bu of Rapness and Pierowall. The third, 

although not named, is generally identified with Tuquoy given the important nature of the site. It is a 

Norse Penod and Medieval site located on the south shore of the Ness of Tuquoy- Crosskirk a 12'" 

century (probable date) church sits to the east (Owen 1993:318). 

Pierowall is the site of the only safe harbour on the island so it is no wonder that it is nch in Viking 

Age/Norse sites. Lady Kirk, the Church at Pierowall dates to the 1300's (Scotland 1946:343). The 

Pierowall Cemetery located about 1.4 miles North of the village was exposed in the early 1800's. There 

is much confusion surrounding the burials but approximately 17 bodies were recovered and they are 

thought to date to the first half of the 91h C. Some suggest that at least 3 boat burials were recovered and 
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that in one of these. located on the sand of Gill at the north end of the bay about half a mile from 

Pierowall, 3he wamorwas buried in his ship with his horse ready saddled and bridled so that he might 

take his choice and ride or sail to Vathalla' (Scotland 1946:353-4)- However, Thorsteinsson's (1 968) 

summary of the available evidence conduded that there were no boat burials at Pierowall. Other Viking 

burials have been noted in the Links of Noltland (sornetirnes referred to as Links of Trenabie) but their 

exact whereabouts are unknown. In one both horse and dog bones along with sword, axe. combs and 

knives were noted in the grave (Scotland 1946:354). 

Little is known about Bu of Rapness although there are some very scanty remains of Peter Kirk, a church 

and its burial ground, located about 600 yards west of the fami of Rusland (Scotfand 1946344). 

3.5 Quoygrew 

The most recent addition to the Viking AgeiNorse Period list of sites for Westray is Quoygrew. Given its 

location north west of Pierowall it may prove to be an important site. Quoygrew (HY443506) is located on 

the shores of Rack Wick, a north-west facing bay (Figure 3.1 & 3.2). The site is a fish midden, exposed 

by coastal erosion, that stretches approximately 25 rn along the coast (Plate 3.3) (Simpson et al. nd:4). 

Previous work at the site, done in the 1 9 7 0 ' ~ ~  also focussecl on the midden (Colley 1983). The midden is 

1.5 m deep and extends inland approxirnately 1 O rn (Simpson et al. nd:4). It ovedies glacial till and is 

covered by a topsoil and turi layer 25-30cm thick at the exposed edge and by up to c.1 rn of plaggen 

topsoil and wind-blown sand at c. 5-7 rn inland (Simpson et al. nd:4). The rnatrïx of the midden is a 

clayey loam with dark staining interpreted as evidence for a kigh organic content (Barrett pers comm.). 

Manne shell, fish bone. mammat bone and bumt peat are fairly abundant indusions. There are twr, dry 

stone walls exposed at the northern end of the midden. They are parallel and are about 1.6m apart. 

They sit diredly above the subsoil but have been determined to post date the development of the midden. 

Plaggen soi1 has been identified in two locations on the site (Figure 3.2). Just to the south and east of the 

midden is the larger of the No. It covers an area of approximately 1 .S hectares and has a maximum 

depth of 95cm (Simpson et al. nd:8). The other location is to the north and is much smaller and is less 

deep. It covers only about 0.25 hectares. The plaggen soi1 seerns to be derived from turf and other 

organic maiter (e.g. animal manure, domestic waste including ash) (Simpson et al. nd:8). 
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Figure 3.2 Site Map 



Plate 3.3 View of the exposed midden from the west pnor to excavation 
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In the area of the site the coast is rocky and inhospitable to boat !anding but the site is within easy 

walking distance to Pierowall, a natural harbour. lnland the topography rises gently to a duster of mins 

that had been in use as recently as the eariy 20th century. The rise on which the mins sit has been 

tentatively identified as a settlement mound (Barrett pers. cumm.). Running roughly north-south over the 

site is a seldom used, unpaved road (figure 3.2). The fields to the north and the east of the site are 

alternately cultivated (oats and bariey) and fallowed with cattle allowed to graze (Plate 3.4). 

Plate 3.4 View of the site area from the south 

The vegetation around the site indudes rnany taxa typical of disturbed ground (e.g. Ranunculus acris 

(meadow buttercup) , Rumex obtusifolius (broad-leaved dock), Rumex crispus (curied dock), Aegopadium 

podagraria (ground elder), Anthnscus sylvestris (cow parsley), M i c a  dioica (comrnon or stinging nettle), 

Silene dioica (red ca m pion), Cirsium arvense (creeping th istle) , C. vulgare (spear th istle) , Plantago major 

(plan tain), P. lanceolata (ribwort plantain), Rumex acetosa (common sorrei) and R. acetosella (sheep's 

sorrel)) (Tony Davis pers. comm.). 

Several shallow. fresh water lochs are located to the north of the site. Along the exposed Coast and cliff 

tops of this area north of the site and in areas where the turf is closely cropped by rabbits and (possibly) 

sheep the following taxa were noted: Anthyllis vulnerana (kidney vetch or ladies' fingers), Amieria 
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mantirna (th rift or sea pin k). Plantago mantirna (sea plantain), Ranunculus sp. (buttercups), Scilla vema 

(spring squill) and Bellis perennis (daisy) (Tony Davis pers. comm.). 

lmmediately south of the site the land is not cultivated and further south are the Links of Noitland. It is 

here in that the remains of the Neolithic settlement site The Links of Noiîiand are found. The vegetation 

in the areas of deflation indude Piantago maritirna (Sea Plantain) and P. mnopus (Buck'shom 

Plantain). In the area around the Neolithic settlement site Ranunculus repens (creeping buttewp), 

Carex arenaria (sand sedge) , C. maritma (cuived sedge) , Leymus arenanus (i yrne-g ras )  are found 

(Tony Davis pers. comm.). 



Chapter 4 Agriculture in Orkney 

4.1 Introduction 

As was briefly rnentioned in Chapter 2 the subsisterice economy in Orkney through time has focussed 

varyingly on arable agriculture, pastoralism, fishing, fowling, hunting and collecting. The factors that 

influence the subsistence economy of any area include both physical limitations (e-g. dimate, soil) and 

human choices (e-g. preferences, habits). The purpose of this section is to present a discussion of sorne 
of the physical factors involved in Orkney's ability to sustain arable agricuiture 

Some geographic constraints on agriculture will be explored in order to show that crop production was 

and is possible in Orkney and that the taxa in question can be locally produced. Historical evidence 

including sagas, statistical accounts and accounts of travellers to Orkney will be used to show that 

agricutture was occum'ng during and shortly after the Norse Period. And finally, a brief summary of a 

variety of archaeological evidence suggestive of local production of crops during the Viking AgeNorse 

Period will be presented. 

4.2 Contemporary Orkney 

Currently approximately 60% of the land area in Orkney is a cornbinalion of improved pasture (c. 22%) 

and agricultural land (c. 37%) (Berry 198533, Barrett 1995:27). As well, much of the unimproved land 

has also k e n  rnodified by hurnan adivity through such things as stock grazing (Berry 1985:33). The 

modem crops grown in Orkney include gras for fodder, barley, oats, swedes, turnips and potatoes (Dry 

and Robertson l982:2O). Sorne of these represent relatively recent additions (e-g. potatoes) but others 

(e.g. barley and oats) have extensive histories in the area (see chapter 2 and discussion below) (Fenton 

1978:412, 41 7). 

4.3 Agriculture: Geographic Constraints and Crop Preferences 

4.3.1 Geographic Constraints 

There are two main geographic constraints on cereal production, the nature and quality of soi1 and the 

ciimate. The Macaulay lnstitute for Soil Research's study of Land Capability for Agriculture found that 

most of Orkney has good modem land use potential (Figure 4.1) (Bibby l982:t 3.22). They determined, 

using a variety of geologic and climatic factors. that Orkney possesses land capable of producing a 

narrow range of crops. According to their research they suggest that enterprises based on grassland with 

short arable breaks (e.g. barley, oats, forage crops) are the most suitabie for the area but that the 

moderately severe edaphic and climatic iimitations restrict the choice of crops and demand ~ a r e f ~ l  

management (Bibby l982:13). 
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Of course, it is dangerous to apply present conditions uncntically onto the past. Changes through time in 

the types of tools/machinery available, land distribution (e.g. large versus smalf plots). imgation/drainage 

techniques, fertilisers. and storage may have had considerable impact on the ability to produce ~erea l  

crops in Orkney. Agricultural improvements in Scotland are known 10 have begun in the late 1800's and 

their impact needs to be taken into consideration. 

Land usable for crops 

Land usable for imprsved 

Figure 4.1 Modem land use potential for agriculture (Macaulay lnstitute for Soi1 Research 1983) 

Modem machinery is one of the obvious differences in farming through time. The agricultural tools 

available in the past would have Iimited the land placed under cuitivation. Neolithic settlement sites tend 

to be iocated around areas with light, well draining soi1 (e-g. The Links of Noîtland (Westray)) and this is 

likely due to limitations in their ability to manipulate the soil. As the quality of agricultural irnplements 
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increased ever more marginal andfor difficuît land (e-g. wet, heavy =il) was placeci under cultivation. 

Modem implements also place limitations on the land piaoed under culcivation. For exampie, modem 

machinery is ofien limited by dope and areas that may have been witivated on dopes in the past rnay no 

longer be accessible. 

During the Viking Agaorse Period in Scandinavia the typical piough used was the one stilt piough. 

Many historical documents make mention of the use of the one stilt piough and its limitations during the 

18th C in Orkney and they suggest that its use extendeci well into the past (Figure 4.2) (Sindair 1781-89; 

Robertson 1991:7,14). As well, atchaeological evidence seems to support the use of this type of piough 

during the Viking AgeINorse Period in Orkney (Fenton 1978:38). 

Figure 4.2 One Stil Plough Used in Orkney in the 18" C (Sindair I7Ql-QO[l7Q33) 

Compared with modem ploughs which tum the soil. the one sült pîough did little more than disturb the 

ground. It was describeci in the 1800's as an imperfect implement without a mould board by which the 

ground was pushed aside rather than tumed over (Robertson 1991 :Ml). Given this it is not surprising 

that, as Barrett (1995:103) has noted, many important amhaeological sites of not al0 lie on or adjacent to 

the best soils. This is noticeably true of Westray where most of the Viking Agaorse Period Sies are 

found surrounded by good soil. Quoygrew is situated in an are8 describeci as land usaMe for crops with 

land suitable for rough grazing to the north and land suitable for irnproved grassland to the south. The 

other major sites on the island are also well situated. For exampie, Pierowall is located where land 

suitable for rough grazing meets land suitable for crop produdion; Rapness, in the south, is located on 

land suitable for crops and Tuquoy is situated on land suitaMe for irnproved grassland and is close to land 

suitable for crops. 

Major improvements have been made in methods of drainage and fertilisation over time. Drainage iikely 

has always been a problem in Orkney -the landscape is subdued, the soils shallow. the potential 

evaporation rate is low and there is plenty of precipitation. it has been suggested that water-logging is 

one of the conditions that shortens the growing season in Orkney (Thomson 1987:xiv). There is evidence 

both histarical and archaeological that speaks to the abilities of farrners to deal with excess rnoisture. For 

example, fields were drained by heaping the earth in ridges or rigs wtiich allowed for cultivation of poor 

draining soils (Robertson 1 991 :6). 



Fertiliser can now be purchased and deliveied by truck to a fam but in the past fertilisation was a labour 

intensive and time consuming part of fanning. That fertilisation of soils has been camed out on the 

islands for many years is evidenced by the developrnent of piaggen soils (DockriIl et al. 1994: 118; 

Simpson et al. 1998; Davidson & Simpson 1984: 199333). In addition, many historical references to the 

application of fertiliser on the fields exist and they indicate that any number of items were used as 

fertiliser. (Robertson 1991 :7, Fenton 1978:274-284, 1981 :206-9,211, 1985:96-112, 1986:48-82; Clergy 

1 8453 20). Turf from rough grating areas was composted with byre manure, seaweed or any other 

suitable substance before use on the fields. 

The use of manure as fuel in Orkney is well documented and continued into the 2om C. it could be 

applied directly to the fields, composted with other material (e-g. straw, heather, turf,) or used as a fuel 

and then the ash used. Ash from domestic hearths was also a valuable fertiliser. In Orkney assi-pow 

was the name given to the hollow in floor beside the hearth which was fomed by the scfaping of peat- 

ashes that had been pushed off the hearth. This ash material was often used 10 absorb excess liquid in 

byres before k i n g  used on the fields (Fenton 1981 :211). 

Seaweed (ware) is one of the most common fertilisers used in Orkney Fenton 1978 206-9, 1981 :215, 

1986:48-82; Robertson 1991 :7). It could be applid diredly to the soi1 or be composted or bumed to ash 

prior to being spread on the soi1 (Fenton 1981 :215). It was very labour intensive to colled and distribute 

and some references indicate that additional famhands and horses were kept on for that reason. 

Specific mention of the use and benefits of seaweed on the sandy soils on Westray was made in the late 

1 700's (Sinclair 1791 -99[l 795 vol. 16:253]). 

The ciirnate of Orkney today is suitable, if marginal. for the production of Hordeum (barley) and Avena 

(oats) but is not for suitaMe for the economic produdion of Triticum aeslivum (bread wheat). During part 

of the Norse Period it is possible that the islands were experiencing an exceptionally good climate - wam 

and dry - which would have allowed for less uncertainty in the production of cereal crops, and it may 

have allowed the cultivation of crops which are now not well-suited to the island such as Triticum 

aestivum. An average summer increase of 0.7-0.8~~, as proposed by Bigelow for the Little Climatic 

O p t i ~ m ,  rnay have increased the number of degree days to 1318 (Andrew 1994:lO). This would have 

significantly increased the predictability of cereal production and possibly allowed for the full maturation of 

the Trjticum aestivum. However, frorn about 1250 to 1450 AD ciimate deteriorated and the number of 

degree days may have decreased by 175 and the potential water surpIus rnay have increased by about 

70 mm (Pany 1978:98). 
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4.3.2 Crop Preferences: Hordeum, Amna, Linum and TritrGum 

4.3.2.0 Introduction 

Cereal taxa have k e n  recovered ffom numerous archaeological sles in Orkney since human occupation 

of the archipeiago began (see chapter 2, section 2.6.1). It is important to detemine that these taxa are 

able to be grown here in order to eliminate importation as the reason for their presence. Every taxon has 

limits as to where it will graw or grow well. It is the purpose of this section to discuss some of the Iimits of 

the taxa recovered from Quoygrew in order to detemine whether they were could or could not be grown 

locally. This will be done by discussing some of the physical limitations or preferences of the taxa as well 

as some historical infornation regarding them. 

4.3.2.1 Hordeum vulgare (barleyhere) and Avena sp (oats) 

Hordeum has the longest history in the study area first appearing in the Neolithic and there is no doubt 

that it can be grown locally. It is currently grown for seed, rnilling and food, and about a third is retained 

on the farm on which it is grown for feeding to Iivestock (Coppock 1976:57). Barley is considered to be 

one of the most dependable grains in part because it matures in a shorter season than any other major 

smali grain. Some modem spring bariey may mature in as little as 60-70 days (Renfrew l973:8O). This 

ability to mature quickly is important, especially in Orkney where the growing conditions are not always 

ideal, because the crop has a better chance of escaping coM and nist (Nuttonson 1957:4). 

The most suitable soils for barley are welldrained, fertile deep loams. M i l e  it will grow on sandy soils 

the yields are usually mal l .  Barely is tolerant of saline and alkaline conditions but not to acidity 

(Renfrew lgXk8l). The crop prefers wam, dry conditions (Coppock l976:W) with a camparatively long 

and cool ripening season (Renfrew 1973:80). 

HistoB'cally Hordeum vulgare (bere) was planted in the infield from late April to the end of May (Sinclair 

1791 -99; Fenton 1 Q78:33S). The bere fields were usually heavily manured (Sinciair 1791-99; Fenton 

1978:283). The modem start of barley harvest is Septernber (Coppock l976:57) and has remained fairly 

stable through time as in the 1700's harvest occurred usually from September to October although some 

farmers began a at the end of August (Sinclair 1791-99). The typical seed-yield ratio for bere in the 

1800's was 1 :4 (Fenton 1978:334). In Shetland cultivation of bere had almost ceased by the 18401s, but 

it continues to be grown in Orkney (Fenton 1978:335). 

Cultivated oats, Avena stngosa (Mack oats) and/or A. sativa (oats), appear in the archaeological record in 

the northem parts of Scotland (Caithness, Orkney, Shetland) between the Iron Age and the Viking Period 

(Bond 1998:86, (Fenton 1978:332)). Before this only A. fatua (wild oats) were recovered and it is 

possible that they were originally weeds of the Hordeum crop which later became important because of 

ils ability to do welt in marginal environments. Avena fatua rnay have k e n  encouraged even before it 

was cultivated on its own as it is more tolerant of soi1 acidity then any other cereal and they can be 

harvested green (Coppock 1976:Sg). This may explain why oats are currently also grown by more than 
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twice as many famers in Scotland even though the acreage per fam is much smaller (Coppock 

1976:59). Avena stn'gosa @la& oat) was valued for not being so liabie to be shaken by the strong winds 

(Sinclair 1791 -99[1796 vol. 15:2ô4]). Avena sp. were usually planted in the outfield from mid-March to 

April (Sinclair 1791-99; Fenton 1978:335). Like Honleum harvest usually began in September (Sindair 

1791 -99). Oats generally gave a seed-yield ratio in the 1800's of 1 :3 (Fenton 1978:334). 

Avena sp. can be produced on a wide range of well-drained and reasonably fertile soils but do best on silt 

and clay loams. m i l e  they are less sensitive than wheat and bariey to soi1 conditions. particularly soi1 

acidity, excessive soi1 moisture or nitrogen can cause the crop to lodge. Avena sp. require more water 

and l e s  sunshine than other cereals (Renfrew 1973:88). 

4.3.2 -2 Linum usita fissrnium (fiax) 

Linum usitatissimum (flax) has been recovered fairly regulariy from mainland Scotland archaeological 

sites from the Neolithic Period onwards (Holden & Boardman 1998:105). In Orkney, Shetland and 

Caithness however, it has only been recovered at few sites and in very small numbers before the Viking 

Age. The most notable example is the Linum us#atissimum recovered from human coprolites at 

Warebeth Broch (Mainland) which date to the Nedithic (Bell & Dickson 1989:118). Linum usitatissimum 

was also recovered from the Late lron Age at Scalloway Broch (Shetland), aithough the integrity of 

provenience is questionable (Bond 1994:237). In the Viking Age/Norse Period the number of sites with 

Linum usitatissimum and the number of individuals dramatically increases (Bond 1994237-238). 

From the Viking Period to the present the history of local production of flax in the area is undear. F i a  

seeds and capsule fragments dating to the 14" and 1 6 ~  centuries have been recovered in Kirkwall. 

Mainland. The presence of capsule fragments indicate local produdion. In addition, there are a few 

references to flax crops and Iinen in the First and Second Statistical Accounts (Sinclair 1791-99, CIergy 

1845). The minister for the parish of Holme, Kirlrwall in the 1700's claimed that his parish had been 

sowing flax seed for over 1 00 years and intensively for the last 30 years (Sinclair 1791 -99[1796 vol. 

54061). In the 1800's the same parish reported that flax was locally cultivated and manufactured into 

cloth (Ciergy 1845224). Aax is not currently grown in Orkney. 

Linurn usitatissimum produces the seed, which is edi ble in itself or when pressed produces Iinseed oil. 

and fibre which c m  be extradeci from the stems and c m  be manufadured into Iinen doth (for clothes, 

sailcloth, ropes and sacking). Like the cereals tinum usitatissimum seeds may be used as food for both 

humans (seed and oil) and livestock (iinseed cake (remnants of oil production), chaffhtems). Cunently 

two subspecies of tinum usitatissimum are cultivated, one for oil and one for fibre. Plants which are 

grown for oil produce larger seeds than plants grown for fibres due to selection pressures. 60th products 

can be obtained from an individual plant but there is a reduction in the amount of oil produced and the 

quality of the resulting fibre (Bond & Hunter 1987:175-6). 



lt is important to note that neither of the produds of Linum usitatissimum are exposed to fire dufing 

processing and this may expiain their paucity in the palaeoethnobotanical record. Many of the finds of 

tinum usitatissimum on mainland Scotland and in other countries have been recovered from waterlogged 

sites. Very few waterlogged sites have been found in Orkney, Shetland and Caithness and this may be 

explain the limited recovery of Linum usitatissimum in the study area, An explanation for the sudden 

increase in the recovery of carbonised individuals of this taxon during the Viking Agei Norse Period there 

is still needed. 

FIax is sensitive to extremes in temperature. lt does not sutvive frost and temperatures of or above 3Z°C 

dunng flowering and ripening will reduce yield, size and oil content of the seed. The plant prefers a 

climate of moderate moisture but does require ample moisture during its eariy stages of developmeflt 

(Renfrew 1973:124). It grows well on a variety of soits preferring fertile. deep, welMrained loams, 

especially sin loams, day loams and sitty days. Light soils are not particularly good as the root system is 

very shallow (Renfrew 1973:124). L h r n  prefers lime rich soi1 and probably would have grown well in the 

shell-sand soiis cornmon in Orlcney (Huntfey & Turner 1995:222). flax has a tendency to deplete the soi1 

and in Ireland tinum usitatissimum was grown in rotation with potatoes or oats to mitigate this problem 

(Bond 8 Hunter 1987:lff). The plant does not compete well with weeds and is rarely found as an 

escape (Bond 8 Hunter 1 987 :177; Renfrew 1 973:124). 

Under current dimatic conditions flax is not sown before mid-AMI in Britain. The growing season is short, 

shorter than most cereal grains which is advantageous given the shortness of Orkney's growing season. 

In the 1700's in the parish of Holme, Kirkwall it was sown on May la and harvested after the middle of 

Augus? (Sinclair 1791-99[1791 vol. 5:406]). Flax was harvested soon after the petals had fallen and at 

maturity the flax stem is about 1 m tall (Bond & Hunter 1987:177-178). The maximum length of fibre was 

maintained by hawesting the plant by pulling it out of the ground. 

To recover the seeds the seed boils were removed from the stem usually by rippling (where the heads of 

the plants drawn through a strong comb) and then sieving the bolls and broken straw to remove the seed 

(Bond & Hunter 1987:178). The seeds were then dried and stored for future use. Creating linen fibre 

was a labour Intensive process which couid take, from start to finish, as long as 2 years (Bond (L Hunter 

1987378). If the Linurn was being grown for both products the yield of seed varied from 7 to 9 bags of 

clean seed for every bag sown which compares very favourably with both Hordeum and Avena which 

produced seed ratios in the 18'" C of 1:4 and 1:3 respectively (Bond 8 Hunter 1987:178; Fenton 

1978:334). 

4.3.2.3 Trilicum (wheat) 

Tnticum (wheat) is currently not grown in Orkney although in the recent paSt a very small acreage was 

grown (Coppock 1976:55). Triticum dicoccum (emrner) has been recovered from Neolithic deposits at 
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lsbister (South Ronaldsay), Skara Brae (Mainland) and Pool (Sanday) (Bond 1 Q98:86). At a vaflety of 

Viking AgeINorse Period sites Tritcum aestivum and T. undifferentiated have been recovered (Table 4.1) 

(Barrett et al. 2000:21). 

Table 4.1 Norse Period Sites with Tnticurn sp. and the number of individuals recovered (Barrett et al. 
2000:21) 

Tritcum sp. produces best on well-drained, süff clay loams. It does not thnve well on ioose sandy or 

peaty soils or on wet days and tends to lodge when grown on nch, damp land. Of al1 the cereal grains 

Triticum depletes the soils the most (Renfrew 1 973:66). 

Robert's Haven (LN) 
Freswick Links (LN) 
Earî's Bu (LN) 
Quoyqrew (LN) 

The most favourable growing environment for Triticum aestivum (bread wheat) is one with mild 

temperatures and adequate moisture during the growing season with a bright, dry, w a m  ripening period 

(Dondlinger 1 91 O:23; Percival 1 974:s; Hall 8 Russell lgOg:l7; Nuttonson 19553). The minimum 

temperature range for germination of wheat is 3.3-S.S°C (Nuttonson 19559) and temperatures of 18- 

lg°C are required during maturation (Percival 1974:s). Percival(1974:S) states that in areas where the 

average June, July and August temperatures are below 13-14O~ wheat produdion is unreliable. Spring 

sown vaneties require for maturaticn 75-90 days for early varieties, 95-1 15 days for mid season varieties, 

>Il5 days for late varieties and 13@-140 days for very late varieties (Nu!tonson 19555). 

Average annual precipitation of between about 305 and 1143 mm is optimal (Percival 1974:s; Nuttonson 

1955:34). Not only is the amount of precipitation important but so are the intensity and timing of the 

precipitation event. Water-logging of the soit in the early stages of wheat growth is deletenous to the 

development of root and plant biomass and rainfall at the end of the season hinders the ripening of the 

grain and makes it difficult to harvest (Hall 8 Russell 19O9:17-18, Davis and Hillman l988:603, Percivat 

1974:74; Thomson et al. 1992:343; Nuttonson 1 Q55:3O). 

T m u m  
m&um 

2 

Nuttonson (19553) states that wheat will not grow in areas with l e s  that 229 mm (except with irrigation) 

or with growing seasons of l e s  than 90 days. Smith (1 904:627) detemined that where the average July 

temperature is below 1 3 . 3 ~ ~  and the precipitation exceeds 800-850 mm wheat is not grown. 

The idea of local production of Triticum aestivum (bread wheat) in northern Scotland is generally 

dismissed by palaeoethnobotanists as there is a commonly held belief that Orkney is too far north and too 

wet for successful wheat production (Bond 1998:86). While evidence for the presence andior production 

of Triticum in the Norse Earldoms of Orkney is scarce, there is an increasing number of sites dating to this 

period from which Tnticum is being recovered Fable 4.1). TMjcum aestivum is very important to the 
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question of long range trade during the Viking AgeMorse Penod because it is assumed to be an imported 

product. Because of this it is necessary to estaMish mth some degree of ceflainty whether or not it was 

possible to locally produce the Triicurn aestivum. M i l e  it not possible to know the environmental 

tolerances of past wheat populations (Hillman et al. 1995:197) 1 is worthwhile to explore the limits of 

modem and recent past populations. This can be done by examining current environmental limits and 

some historical data for wheat- 

In the Northem Isle wheat was likely to have k e n  a spring sown ctop. Orkney receives the majority of its 

precipitation during the winter (Figure 4.3) and this can lead to standing water in the fields during the 

winter and spring which, as noted above, is detrimental to root. tiller and plant biomass development. 

lncreased stominess in the fall and winter, as seen by the increased number of days with gusts, 

increases the sait laden sea spray which is detrimental to plant Me. And finally, the only historical 

reference to local production of wheat tefers to spring sowing (Sindair 1791-99). 

As a spring sown crop it would be unlikely for wheat to have been sown much earlier than May as the 

ground would be too wet and the threat of frost towards the end of Apfil would discourage earlier pianting. 

The average temperatures and precipitation rates May through July are within the range for wheat 

germination and growth (Figure 4.3). However, in August and Seqtember the increasing preapitation and 

relatively low temperatures would delay maturation. Also around this time the number of days with gusts 

increases. Which can result in the loss of the cmp due to ladging, shaking or destrudion by sea spray.. 

Harvesting would iikely have begun around September whether the grain was mature or not. The wheat 

probably would have Seen cut green and this increases the chance of spoilage in storage. 

Two species of wheat have k e n  identified in archaeobotanical records: Tnticum diccocum (emmer) in 

early sites and f. aestivum (common bread wheat) in later sites. In historical records of the late 1700's T. 

hybemum then cornmonly known as Lammas is named as the species grown in Orkney (Sinclair 1791- 

99). It is possible that T. hybemum is equivalent to T. aestivum as Peraval (1974:436) has equated T- 

hybemum with T. vulgare which is equivalent to T. aestivum, and Lammas he equated with T. vulgare 

var. albidum which is equivalent to T. aestivum albidum. 

T. dicoccum (emmer) is relatively well suited to the climate limitations of the Northem Isles. Many vanants 

are rapid growing spring vaneties, they tiller well, produce a fair number of strong. slender straws and 

(Percival 1974:73, 188-9). They are relatively immune to rust and fungi and are quite tolerant to 

intermittent soi1 water logging dunng their growth and development (Percival 1974:188; Davis and Hillman 

1988:600-601). Tnticum aestivum, on the other hand, is relatively poorly suited to the Northem Isles. It 

tends to be susceptible to Yellow rust (Percival lW4:27l; Dondlinger 191 0:1SS,l62). It does not 

compete well with weeds for space andlor nutrients. M e n  crowded it does not tiller well or root deeply 

which negatively impacts the amount of seed produced and increases the danger of lodging. T. aestivum 
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albidum is known to be 'extremely labile to sprout in the ear when cut and left in the field in a damp 

season" (Percival 1 9741289). 

Figure 4.3 Requirements for Growth of Triicum aestkum, Other Agricuttural Data and Climate Data 
('wdh"ngton & Grant 1978:10, 101, 137, 168, 185. 348, 357-8. 398-400, 408. 423.461, 526-7, '~enfrew 
l985:i 7-1 9, %eteorological Office 1 Q8Q:6; ' ~ a ~ l o r  et al. 1 Q87:16(; 5~ercival 19745: 6~uttonson 19559: 
7 Wheeler & Mayes l997:231) 

By examining the current dimate data for Orkney we can see that it is, at best, a marginal environment for 

the production of modem Tnticum aestivum (Figure 4.3). The annual temperatures are low which is not a 

problem for the growth of the plant but the lack of a warrn maturation period is likely a limiting factor. 

Annual precipitation rates are within acceptable limits; however, because precipitation increases in 

August and September wheat is unlikely to ripen well or at all- The increasing number of gusts at this 

time may also result in the Iodging or shaking of the crop. This can be a particulariy serious threat if the 

crop was crowded with weeds as the wheat is unlikely to have rooted deepty. It is likely that weeds were 

a problem in the Northem Mes due to the type of farming practised. 

It would appear that the current climate of Orkney is suitable for the developrnent of Tniicum aestivum 

plant biomass but not for the ripening of the seed. Results of a recent experiment using winter wheat at 

Bilbster. Caithness showed that plant biomass developed well but maturation was not predictable: only 

one of  two fields matured by harvest (Naylor et al. 1987). Tntîcum ôesfivum would have been an 

unreliable crop in the Northem Mes except dunng periods of slightly warmer, dryer conditions. Dunng 

part of the Norse Period it is possible that the clirnate may have been suitable for the local production of 

wheat. 
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4.4 Historical Evidence For Local Production: Sagas, Statistical Accounts and Literary Accounts 

by Travellers 

4.4.0 Introduction 

Historical references also support the idea of local production of cereals in Orkney. There are three main 

types of written sources: sagas, The Statistical Accounts, and writings of travellers. Sagas can be 

descnbed as historical fidion; they recount important events usually of one family (or nation) through 

time. While there is little doubt that sagas present a selective and Qkely biased account of history some of 

the information regarding daily life probably does not depaR temMy from the reality of the times. The 

Orkneyhga Saga is the primary saga used in this discussion as it pertains specifically to the Eads of 

Orkney although other sagas are also referred to. 

The Statistical Accounts are a valuable source of information. The First or Old Statistical Account was 

assembled by John Sindair over a number of years in the late 1700's. It is a collection of responses by 

parish priests to a series of questions regarding their parishes. There are a number of problems or 

biases with the Statistical Accounts a major one k i n g  the varied quality of the responses. Sorne were 

quite detailed while others were not. This may lead to the incorred assumption that one parish was 

deficit in some aspect when in reality it was not. Another important bias that needs to be acknowledged 

is the personal bias of the individual parish priests. ln some cases they had agendas (e.g. they wanted 

some sort of assistance or were interested in changing laws) and in other cases they were not local 

people and thought the locals as k i n g  somewhat baclcward and ignorant. Nevertheless they do contairi 

great quantities of interesting and important details as to the state of agriculture in the late 1700's. 

The literary accounts of travellers are simpiy the accounts of people who travelled to Orkney, Shetland 

and Caithness. Some of these date to very earîy times and make reference to the State of the area and 

of the agriculture. Again, these are not without biases. There was the desire to make their travels 

interesting and exciting so there is Iikely to be some exaggeration in the documents. As well, the 

travellers were foreign to these areas and their narrative no doubt refleds this. These, like the Statistical 

Accounts include references to the fertility of the soils and the types of crops produced locally. 

4.4.1 Saga Evidence 

The Orkneyinga Saga, the Saga of the Earls of Orkney. presents information about the faming life in 

Orkney through the 9th to the 13'"nturies. In the saga most of the inhabitants of the islands are 

referred to as famiers. lnterestingly not al1 the famiers were wealthy nor were they al1 men. While some 

of the farmers were wealthy Earls othen were not so wealthy. For example, when King Harold irnposed a 

tax on the farmers Einar offered to pay it for everyone on the condition that he should hold al1 the estates 

in fee. The wealthier famers agreed as they hoped to redeem their estates later and the poorer famers 

agreed because they were unable to pay the tax in any event (Palsson 8 Edwards 1978 Ch. 8:34). 

Although they were not al1 wealthy the farmers apparently wielded some influence as a group as is 

evidenced by their attempt to broker peace between Svein Asleifarson and Earl Erîend (Palsson 8 

Edwards 1978 Ch. 92:167). 



There are many famers and farms mentioned in the Orkneyinga Saga. Some of these indude: Sigard. 

faming at Westness (Rousay); Eriing. faning at Tankemess (Mainland); Thorstein faming at Flydniness 

(Mainland); Amundi and his son Thorkell faming at Sandm'dc (Mainland); Jon Wng faming at Upland of 

How (North Hoy). Thorfinn B~sason faming on Stronsay; Richard farming at Brekkur (Stronsay); Grimkel 

faming at Glaitness; Dagfinn faming on Fair Isle; Olaf Hrolfsson, farming on Gairsay with an estate at 

Duncansby (Caithness); Svein Asleifarson taking care of the estate of his stepsons at Freswick 

(Caithness) (Palsson & Edwards 1978 Ch 56:93-94, Ch. 14:40, Ch.92166 Ch. 92:165); and Thorkell 

Flettir, faming on Westray (P&w~ 6 Edwards 1978 Ch. 56:93-94) at what is thought to be the site of 

Tuquoy although there is no widence, other than the high Satus nature of the site, to confirm this. Also 

faming on Westray at Rapness was Kugi, a n'ch and intelligent man and Gunni, a good famer (PBlsson 

8 Edwards 1978 Ch. 56:93, Ch. 57:95). 

Three fernale farmers are mentioned in the saga: Ragna, a distinguished woman who farmed on North 

Ronaldsay; Jaddvor who famed with her son at Knarston; and Helgi, a rich and dependable famier living 

in a hamlet, probably Pierowall, on Westray (Palsson 6 Edwards 1978 1978 Ch. 56:93, 97). Batey (et al. 

1993:550) suggests that the househofd economy was run by women as the men were empioyed in 

fishing. Additional information regarding the role of women on the fann comes from a 1738 court case in 

Norway where they state that ploughing and sowing was performed by women (Bertelsen 8 Lamb 
1993:550). 

Evidence of faming pradices and of 10-1 produdion cornes indiredly through a number of pieces of 

information providec! in the Orkneyinga Saga. An account of the how work was divided throughout a year 

is presented in a description of Svein's Asleifarson Iife over the course of a year. 

Winter he would spend home on Gairsay where he entertained some eighty men at his 
own expense. His dnnking hall was sa big, there was nothing in Orkney to compare wÏth 
it. In spring he had more than enough to occupy him, with a great deal of seed to sown 
which he saw to carefully himself. Then when that job was done he would go off 
plundering in the Hebrides and in lreland on what he called his 'spring trip', then back 
home just after mid-summer where he stayed till the cornfields had been reaped and the 
grain was safely in. ARer that he would go off raiding again and never come back till the 
first rnonth of winter was ended. This he used to cal1 his 'autumn trip'. 

( P ~ ~ s s o ~  & Edwards 1978 1978 Ch. 1 O5:lgl) 

Crop processing is also indirectly rnentioned in the Saga. Thord Dragon-Jaw a tenant of Bergfinn's in 
Shetland was punished by madness for threshing corn in a barley-shed on the eve of St. Magnus and St. 

Lucy (Palsson 8 Edwards 1978 Ch. 57:97). Earl Rognvaldr came upon a fanner at the famistead at 

Forsi, Hallvardr who was standing on top of a haynck stacking the hay that his farmhands were carrying 

to him (Palsson & Edwards 1978 Ch. 1 O3:187). And, a badey rick of some size, is indicated by the 

account of the miraculous recovery of Thorkell, a fanner in Orkney. who was injured when he fell from its 

top (Palsson & Edwards 1978 Ch. 5796). 
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Evidence in the sagas for surplus and export exist. Malt. barley or other grain steeped in water until 1 

geminated and then dried in a kiln, was sold to Ami Pin-Leg who was staying the winter in Orkney 

(Palsson 8 Edwards 1978 Ch. 85:146) and there is an account of Eari Rognvaldr's travel to Papa 

Stronsay to get malt for the Christmas ale ( P ~ ~ s s o ~  & Edwards 1978 Ch. 29:67). Evidence also is found 

in the lcelandic sagas which provide evidence dating to the 11 00's. The Sturîinga Saga records that 

porkel Rostung, son of Kolbein Kad, captained a ship carrying meal from Orkney to Hvita, and the 

Banaamana Saga records that Odd Ofeigsson brought malt and grain from Orlcney to Thorgeirstjord. 

(Simpson et al. nd: 1 O). Additional sources of written evidence for the produdion of CefealS in Orkney 

inçiuding evidence of the exportation of surplus grain to Norway in the Late Middle Ages (Crawford 

1987:135; Robertson 1991 :18:). 

4.4.2 Statistical Accounts and Lierary Accounts by Travellers 

Although historical evidence relates to a time after the Norse Period it does provides evidence of local 

production of cereals. As well, historical references written before the late 1 8 0 0 ' ~ ~  when agricuitural 

refoms began in Scotland, provide infornation about the landscape and faming which is likely to be 

representative of the Norse Period as well. While things do change it is likely that in an area of limited 

natural resources many of the day to day operations (e-g. methods of thatching, rope making and 

agricuttural pradices) would have remained essentially the same. Some evidence of the long lasting 

nature of some things include the use of the quems, water-mills and the design of b a t s  which stayed the 

same untii the 2om century (Andrew l994:42) 

From a number historical documents we have information regarding the production of cereals in Orkney 

and Shetland (Hall 1 8O7:S3OV Anon l760:56,72. Buchanan l733:4l, Robertson 1991 :7: Hewison 1997: 

Sinclair 1791-99. Wallace 1883[l693]:13 ). From these reports a similar pattern for al1 of Orkney and 

Shetland seems to have existed. Barley/bere and oats were the dominant cereals and were cultivateci 

almost everywhere. There are occasional references to flax wltivation extending back many years, 

although Sinclair's view was that it was introduced to the Northem Mes around this time and had not 

previously been produced. As well, there are a few of references to wheat production in Orkney and 

Shetland although, in general, the crop did not succeed well (Sinclair l7W-99[1796 vol. 17: 231); 

lmprovement 181 4:35-6: Coppock 1976:55; Clergy 1854:28:65). 

ln the 17'" and 1 8 ~  C Sanday and Westray. Orkney had a good reputation for barley and oats as 

indicated by the amount of tax paid in the fom of bere and oats 10 the king (Fenton 1978:333). Evidence 

of surplus was again noted by exports in the l7OOVs (Fenton l978:333) for example in 1712 Orkney bere 

was sold in Bergen for 5 merks the barre1 and meal at 2 merks 4 Hivers the 'voe'. In the 1800's even 

Shetland was able to produce enough cereal to support themselves in good years but in 'ordinary' years 

grain had to be imported (Low 1879:141, 161). 
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Given the importance of THticum sp. to the question of long-range trade it is worthwhile to explore the 

historical evidence of its local produdion a Iittle more thoroughly. Many of the written records from the 

mid 1 8th to the mid 1 gm centucies make no reference to Tnticum sp. at al1 but do state that Hordeum and 

Avena were produced in Orkney and Shetland (Sinclair 1791-99[1791 vol. 1:386,392; 1793 vol. 

5:l86,193,40?,408, vol. 7:392, 470,474, 541, 552, 584, 586; 1794 vol. 12:354, 355, vol. 13:287; 1795 

vol. 1 5:30û-1, 399, vol. 16:252-3, 415.41 7-1 8; 1796 vol. l7:23l; 1797 vol. 19:408-9; 1798 vol. 20:98, 

1 06-7, 249. 260,277. 9 1  ; 1799 vol. 22:316-17); Hall l867:S3O; Anon 1760: 56,72; Buchanan 1 733:41; 

Robertson 1991 :7; Hewison 1997:24; Gome 1869:310). A few mention specifically that wheat was nOt 

grown locally (Wallace 188W3; Sinclair 1791 -99[1?93 vol. 7:46, 471). 

There are a very few references aSSeR that wheat was grown in Orkney and Shetland (Sinclair 1791- 

99:[1796 vol. l7:23l); lmprovement l814:35-6; Coppock l976:5S; Clergy 18%:28,6S). In the first 

Statistical Account of Scotland only one of the 28 parishes in Orkney and Shetland, the Island Parish of 

Shapinshay in Orkney (an island east of Mainland), declared that wheat was grown (Sinclair 1791- 

99[1796 vol. 17:231]). In this instance the wheat was grown by a residing heritor, an estate owner, who 

was making improvements to his land. The parish minister asserts that the wheat, along with the other 

crops grown, grew in "considerable quantity and of good qualityu (Sinclair 1 791-99[l798 vol. l7:23l D. 

By the mid 19îh Cl a time of agricuttural "improvements", only three Shetland parishes (the Parish of 

Fetlar and North Yell, the Parish of Tingwall, Whiteness and Weesdale and the Parish of Sandsting and 

Aithsting) indicated that attempts had been made to grow wheat (Clergy 1854:28,65, 120). None of 

these parishes expenenced success. The first two parishes rsports stated that wheat had been 

attempted but with Iittle success (Clergy 1854:28,65). The latter parish reported that wheat was sown in 

the spnng of 1821 and 1822 and that although it produced abundant straw it was "ligtit in the grain" 

(Clergy 18S4:12O). 

4.5 Arc haeological Evidence for Arabie Farming 

Archaeological evidence is also an important, although mostly indirect, source of information regarding 

local production of cereal crops in the study area. The soi1 provides evidence for local production in the 

form of plaggen soils which have been found in association with many archaeological sites. As well, 

pfough marks are also evidence for cultivation of crops (e.g. Links of Noltland, Westray (Clarke 8 

S harples 1 98573)). 

Structural and artifactual evidence also supports the idea of arable agriculture and specifically the 

production of cereal grains. A Norse Period horizontal water miIl discovered at Earl's Bu (Batey 8 Moms 

1992) and grain drying kilns dated to the Late Norse recovered at the Beachview Studio Site (Moms 

1 996). Freswick Links (Batey l987:162:3) and Jarlshof (Shetland) (Hamilton 1 956:19O-l92) are important 

pieces of evidence for local production, possibly at a very large scale. of cereal grains. Quern stones 

recovered from Saevar Howe, Earis Bu and Freswick Links are also indicative of local production (Batey 



1987:162-3; Batey & Moms 1991:45; Hedges 1983:85). Grave goods induding sicWes and other 

agricuitural implements have been recovered at a number of sites also suggest that agn'culure was an 

important part of their Iives (Tabie 4.2). 

Table 4.2 Grave Goods (modified from Barrett 1995:506-527) 

Region Island Grave Grave location Period item(s) Recovered 

Linen Wcavïng Loom Spindle 
Adze Siclde Smooîher Sword Weims) WhoNs 

Island near 
Orkney ? Mainland in a "big" mound VA X 

Broch of 1 

Orkney Westray P i e r H 3  SndLinks VA1 ? X X 

Orkney Westray Pierowall16 Sand Links VA1 ? X 
cemetery, on 

Caithness ReW paved suface VA X .. 

Carthness Reay cemetery VA2 X 
>X = present; ? = quesn'onable identjkation 



Chapter 5: Methodology 

5.0 Introduction 

One of the most important aspects of any archaeological excavation and any subsequent analyses of the 

matenal are the methods used to recover the material. DiMerences in sampling and recovery techniques 

between sites and even within one site can cause signifiant biases which must be accounted for in any 

analysis. As such it is necessary to be expkit about what methods were used. This sedion presents 

data on the methods used to recover and process the palaeoethnobotanical sampies both in the field and 

the laboratory. 

5.1 Field Methods: Sampling and Recovery 

5.1.1 Sampfing 

The excavation during the 1997 season focused on the exposed midden. Five excavation areas, A 

throug h E, were spaced along the exposed midden (Figure 3.2). The selection of the areas to excavate 

was deterrnined by a variety of natural and cuitural fadors. One of the main considerations was site 

vulnerability. Areas that were deemed to be more at threat from coastal erosion as well as areas where 

excavation would not increase the rate of coastal erosion were chosen for excavation. Areas with 

disturbances (e-g. surface slumping and rabbit bumows) were avoided as much as possible. The 

excavation of cultural features (e-g. the structure in Area 0) was also an important aiterion. Sarnpling of 

the midden was spaced randomly laterally (given the above wnsiderations) across the midden so that 

horizontal (synchronic, changes in space) as wefl as vertical (diachronic, changes in time) data were 

captured. 

In order to collect sufficient data a number of sampling strategies were employed. General sampiing 

used blanket sampling and, within that, composite sampling and point sampiing where appropriate. 

Although some archaeologists continue to sample only specific contexts (e.g. hearths) for botanical data it 

is becoming more usual to adopt a blanket sampling strategy. This method involves collecting matenal 

from al[ contexts of the site including non-occupation layers and control samples located a distance away 

from the site. This approach is useful because it is easy to impiement in the field; it is not necessary to 

predict where remains will occur pnor to excavation; it provides the maximum flexibility in later analysis 

and by comparing the material recoverea from control, non-occupation layers and cultural layers it ~IIOWS 

discussion of contamination (Pearsall 1989:96, Lennstrom 8 Hastorf 1995:701). 

Within the blanket sampling strategy there are a number of sampling techniques used to collect the 

sample: point (bulk), column and composite (pinch or scatter) sampling (Lennstrom & Hastorf 1992:206)- 

Point sampling involves collection of samples from specific, precisely provenienced locations. This type 

of sampling can provide excellent information regarding spatial variability in botanical materials as well as 

between botanical and non-botanical matenal. However. if the context inciudes a 
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large area (a house floor, for example) a point sampie will not be representative of the whole (Pearsall 

1989:98). Column sampling involves the collection of material from the various layers in a vertical cofumn. 

Like point sampiing this may provide a biased representation of the context. As well, mo le  contexts can 

be missed if they do not fall within the cdumn (Peamll 1989~98). 

Composite sampling is a technique that may provide the most representative sampie from a single 

context. Composite sampîes are wmposed of material colleded from various locations vertically and 

horizontally throughout one contex! but treated as one sample representing the mo le  context (Pearsall 

1989:97). If, for exampie, a house floor is being sampîed material from various locations honzontalIy 

across the floor as well as vertically through the noor layer will be collecteci and treated as one sample. 

This ensures that ifttiere is vanabiiii in the distribution of botanical material in space it is accounted for in 

the sample (Pearsall l989:97). 

In Areas A, B and C (from this point on referred to as Columns A, 6 and C), each O.Sm X O.Sm in size, 

100% sampling of each context was used. During excavation artefacts, aRiculated bone (pn'marily fish) 

and large pieces of carbonised organic materials (charwal, mal, bumed peat, etc.) had their provenience 

recorded and were removed by the archaeologist. The remaining soi1 matruc was colleded for flotation. 

Area Dl a 2.0 m X 1 .Om unit, was excavatecl to explore the stratigraphy of the strudure visible in the 

midden. Again artefads, articulateci skeletal finds and large pieces of carbonisecl ofganic materials had 

their provenience recorded and were removed during excavation. Bone and shell fragments were hand 

colleded and were later coarse sieved (see discussion below). Composite samples of approximately 40 

litres each were taken from each context for recovery of botanical material and small size fraction bone. 

The remaining soi1 matrix was discarded. 

The final excavation unit, area El was a 2m X l m  in size. After the removal of artefacts and articulations 

one hundred percent of the soi1 mat* from Area E was coarse sieved. 

Each of these sampling strategies produces a set of sampîes with their own biases. One hundred 

percent sampling. as done for Column A, 8 and Cl produces the least biased sample in terms of the size 

classes and classes (bone. botanical etc) of material recovered. However. flotation is very time 

consuming and results in large samples which require significant laboratory time for analysis. Goa-e 

sieving biases against the recovery of botanical remains and small bones and shells. The benefn of this 

technique is that it is rapid and allows for the rapid recovery of a large amount of material. Hand 

colleding has many biases: only relatively large pieces are recovered; less matenal is recovered from 

dark corners and in shaded areas (or in the rain) than in well lit areas; it is limited by the ski11 and interest 

of the excavator; it is inconsistent. By using combinations of the techniques (relatively) rapid excavation 

can occur while still collecting suffident data to address the research questions. 



5.1.2 Recovery: Flotation and Coarse Sieving 

Recovery of botanical material was done using a rnodified STrâf Flotation Tank (Plates 5.1, 53-55) 

(Williams 1973). This uses a constant flow of water from below to break down the soi1 matrix, float off 

buoyant materials and clean non-buoyant remains. Floating material was washed from the main box into 

a 0.5 mm geological sieve. A 1 mm mesh cloth screen was used in the square main box to capture the 

heavy fraction. These specifications are similar to those used on some of the other sites excavated in 

northern Scotland from the same or similar time periods and so facilitate cornparisons between sites (see 

Appendix 8.1)- 

Plate 5.1 George Clarke setting up the flotation tank 

Ptior to flotation the samples were weighed and had their volumes recorded (Plate 5.2). Samples were 

weighed using a spring balance in the buckets that they had been colfected in. Occasionally large bags 

were employed for sample collection rather than the buckets. When this occurred the sample was 

transferred into a clean sample bucket for the weighing process. Once weighed the volume of the sample 

was deterrnined by pouring the material into a bucket delineated in 1 litre increments to a maximum of 10 

litres. Volumes were recorded to the nearest 0.5 litre. 



Plate 5.2 Tessa Poller at the ïtveigh station" recording the mass and volume of the samples. 

After the weight and volume were recorded the sample was poured into the notation tank while it was still 

filling with water. This ensured that the material was thorouçhly wet before the water and floating matenal 

began to flow into the light fraction sieve. The sample was manually rnanipulated to ensure that material 

trapped inside shells (etc.) and in clumps of soi1 matnx had the opportunity to be released (Plate 5.3, 5.4. 

5.5). The manipulation continued until new material ceased to surface and the sample was deemed 

"clean". 

Between each sample the light fraction sieve and the heavy fraction mesh were cleaned to prevent 

contamination of subsequent samples. The tank was cleaned of sediment when the level of sediment 

reached the bottom of the water pipes approximately 8 cm from bottom of the box. The risk of 

contamination of sarnples from this sediment was minimal as once the sediment settled ta the bottom of 

the tank below the level of the water pipes it was unlikely to become resuspended. As well the design of 

the tank only aliowed material contained within the 1 mm rnesh to flow into the light fraction sieve. 





Plate 5.5 Manual Manipulation of Sample 

The course sieving was done using 4 mm wire mesh. The soi1 matrix was spread along the mesh and 

washed from above with a hose to remove the soi! matrix remaining on the sample (Plate 5.6). This 

technique was used as it rapidly increases the quantity of recovered material while producing a relatively 

unbiased sample of the larger components of al1 artefact types (Payne 1972, Stewart 1991 :104-5). 

The samples were dned on site in the field laboratory. The sampies were spread out on plastic (their 

bags) in aluminium foi1 trays and placed on iarger trays on shelves. These shelves were draped in heavy 

duty plastic and a heater was placed at the bottom. A temperature no greater than 3 0 ' ~  was applied to 

assist in drying the samples. When dry the samples were re-bagged and packed in cardboard boxes for 

shipping to Canada. As no analysis was completed in the field no attempt can be made to assess 

damaged cause by transport. 



Plate 5.6. The coarse sieve tank in action (Ms. Anne Brundle Photographer) 

5.2 Laboratory Methds 

5.2.1 Identification Procedures 

Tirne constraints made it impossible to examine al1 the material recovered in the 1997 field season only 

samples from Column A were examined for this thesis. This column was chosen over the others (B and 

C) because at 1.5 m it was the deepest and was assumed to represent the longest chronological record. 

and because samples for micrornorphological and pollen analyses were also collected from this column. 

The light fradion samples were weighed using an electronic scale to 2 decimal places. They were then 

separated, using geological sieves, into vanous size fractions (14 mm, >JL mm, 21 mm, <1 mm) for ease 

of sorting and were weighed again. One hundred percent of ail the size fractions was examined for seeds 

and cereal chaff. All material 22 mm and a minimum of one sampîe each per context of the 21 mm and 

<1 mm size fractions was examined for the presence of seaweed. Charcoal was ignored due to time 

constraints. 

Identification was done using a Bausch and Lomb binocular microscope (14X to 60X magnification). 

Carbonised seeds were identified with the assistance of Mrs. Jacqui Huntley, University of Durham, 

Eflgla~d; by compatison with material from the botanical reference collection at the University of Durham, 

England; and by comparison to seed rnanuals (Mon!gornery 1977; Martin 8 Barkley 1961 ; Katz et al. 

1 965) 
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5.2.2 Counts and Measurements 

Cereaf caryopses were counted as one if they were cornpiete or if fragmented were sufficiently ~ ~ m p l e t e  

that parts of the sarne caryopses could not each 4e counted. As well, al1 fragments with an embryo 

present were counted as one regardles of their state of completeness. The remaining fragments were 

counted and recorded separately as a possible measure tif differential fragmentation through the midden. 

Each cereal chaff fragment was counted as one as were seaweed fragments- All other seed and seed 

fragments were counted as one unless the fragments cleady represented one individual and then they. as 

a group, were counted as one. 

Measurements were taken of the length, breadth, and thickness of the Avena sp., Hordeum vulgare 

vulgare. and Tritcum sp. caryopses and of the Linurn usitatissimurn seeds (Appendices 5.1 -5.4). The 

measurernents of the caryopses were obtained using a microscope and ocular micrometer following the 

guidelines set out by van Zeist (1968:4748). Figure 5.1 shows the location of measurement points for 

length, breadth and thickness of cereal grains and for the bnum seeds. An individual was measured if it 

had any of the dimensions present in a state suitable for measurement. In some cases where obvious 

swelling or puffing was visiûie but avoidable in the measurernent (e.g. the breadth could Hill be 

detemined despite the swelling) the individual was measured. This differs frorn van Zeist (1968:48) wh0 

eliminated such individuals from melrical analysis. 

Radide shield 

Gerrn or 

Figure 5.1 Key to the position of measurenents for Length. Breadth and Thicltness. (Modified from van 
Zeist 1968:48, 1981 :184) 

While individuals were measured if they had any of the dimensions present only individuals with al1 three 

dimensions (2 for Linum usitatissimum) were used in subsequent calculations. Two indices were 

calculated: the thickness:breadth (T:B) index and the 1ength:breadth (L:B) index (Appendix 5.5, 5.6). The 

L:B index indicates the degree of slendemess or plumpness of the caryopsis. A value of 100 would 

indicate a caryopsis with equal length and breadth dimensions. As the value of this index increases it 

represents a decrease in the plumpness of the grain. The T:B index is a measure of the relative height of 

the grain (van Zeist 1986:48). A low value for this index indicates fiat grains. 
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5.2.3 Statistical Methods and the Selection of Variables for Testing 

Given the nature of palaeoethnobotanical data there are few statistical methods that are appropriate for 

use in detemining patterns. One useful technique is Conespondence Analysis (CA) which is related to 

Principal Components Analysis (PCA). CA is designed to analyse data that consist of frequencies and it 

does not require that the data be normally distnbuted (Shennen 1 Q88:28%6). CA results are presented in 

a scattergram that allows the relationship between variables (taxa), cases (context) and variablecases to 

be explored. (Shenrien 1988:283-6). In general, contexts that lie dose to the point of a specific taxa are 

likely to have a high abundance of that taxa (Jongman et al. 1995:108). Taxa at the edge of the 

scattergram are often rare species and have little influence on the analysis (Jongman et al. 1995:109) 

In CA a species is weighted by its relative total abundance. Data sets that are highly skewed, with many 

small values and few extrernely large values, the species with the high values will unduly influence the 

analysis (Jongman et al. 1995303). To avoid this the data are usually transfomed by some 

mathematical method. 

Related to this is the elimination of rare species which avoids having a large number of zeros in the data 

matrix. Following the example of van der Veen (1992:25) species that are rare (Le. found in l e s  than 

c l  0% of the samples) were eliminated from the analysis. This is an a r b i r y  cut off point however, 

previous analysis has shown them to a suitable level at which to cut (van der Veen 1992:25). 

ln this thesis SPSSm (version 10) was used to perfomn the CA. Standardisation and normalisation were 

accomplished by using the options available in SPSS (for details see Appendix 7.1). Prior to the 

application of CA or, the Quoygrew material rare species were elirninated from the analysis. However, 

before this was done some taxa were combined. For exampie. the various undifferentiated Carex sp. 

were combined. Since there is no information regarding habitat for any of the undifferentiated groups 

combining them resulted in no loss of information. Seaweed was elirninated from the analysis as were 

other difficult to quantify and non-seed items. This much-reduced list of taxa used in CA is presented in 

Appendix 7.2 along with the codes that appear in the scattergrams. 

5.2.4 Conventions and Teminology 

Radiocarbon dates for Quoygrew are presented in the text in their calibrated form at the 20 level. The 

uncalibrated dates and other details of the dating procedures are located in appendix 3.1 

The term 'context* is used primarily to refer to a stratigraphie unit, or layer, which was recognised by the 

excavators during excavation. The contexts, in many cases, were subdivided into one or more samples, 

each with a unique identification number, which were processed for recovefy of ecofads (Barrett 1995:93, 

footnote). 
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Vascular plant nomendature follows Clapham (et al. 1987). The scientific name of the taxa followed by 

the common name is the format used throughout the thesis. The terni 'seed' is used loosely and includes 

al1 disseminules. 



Chapter 6: Results 

6.0 Introduction to the Archaeobotanical Data 
Approximately 480 1 (540 kg) of soi1 (etc.) representing 27 contexts and 70 samples was excavated and 

floated from Column A (see Appendix 1.1). After flotation the m a s  of the light fraction for the C O I U ~ ~  

was 4.86 kg (volume was not measured due to the very small sues of many of the samples and the 

potentiai loss of material during measurement). From this over 4400 hundred seeds were recovered and 

identified. This number does not indude hard to quantify material such as seaweed, Bryophytes, Calluna 

(ling, heather) leaves/shoots or cereal chaff. Twenty-one families, 37 genera and 17 species are 

represented in the column and were divided into 10 categories for discussion flable 6.1). A cornplete lis1 

of the scientific and common names of the taxa recovered and their category is found in Appendix 2.1. 

The categories used in this thesis were developed by Mrs. Jacqui Huntley (1995, pers comm.) and were 

determined based on a combination of simple autecology (the study of the ecological preferences of 

individual species), and ethnographic data. While the taxa have been placed in mutually exclusive 

categories it is important to note that many plants c m  grow in a range of habiats and rarely fit into a 

single category. The categories are used as a means of grouping the data in smaller. more manageabfe 

units for the presentation of the initial results of the analysis. The importance of classification schemes to 

conclusions is discussed further in the discussion sedion where the categories are briefly evaluzted. 

Table 6.1 Summary of Taxa Rewvered and Categorii 
Families I Genera 

Bryophyta 
Caryophyllaceae 
Chenopodiaceae 
Cornpositae 
Cruciferae 
Cyperaceae 
Empetraceae 
Eflcaceae 
Euphorbaceae 
Gramineae 
H ypericaceae 
Juncaceae 
Labiatae 
Linaceae 
Leguminosae 
Moraceae 
Plantaginaceae 
Polygonaceae 
Portulacaceae 
Ranunculaceae 
Rosaceae 

Ajuga Legum 
Aphanes Leontodon 
A tnprex Linurn 
Avena Lurula 
Braska Montrr 
Calluna flantago 
Carwx Poiygonum 
Csmstium PotenMa 
Chenopodium Ranunculus 
Danthonia Raphanus 
ûescurarnia Rumex 
Ekocharis Spequk 
~mpeinrm steaaris 
Enca Triple umspemurn 
Eriophorum Tnbicum 
Euphorbia Vaccinium 
Ficus 
Hordeun 
Hypericum 
Juncus 
Lapsana 

es Used in Analysis 
Genera & Species 

Calluna vulgaris 
Camx hostiana 
Chenopodium album 
Danthonia dmrn8uns 
€hocha?& palustn3 
ïhpetnrm nignrm 
Enbphonrm angust~folium 
Euphorbia haliscopia 
Hordeum vulgare 
Raphanus raphanistmm 
Silene dioica 
Spergula arvensis 
Stellaria media 
Triple urospermum 
maritimum 
Vaccinium myrtillus 

Categories 

Cerea 1 
Economic 
Erotic 
Arable Weed 
Grassiand 
Heathland 
Ruderal 
Unclassified 
Wet Ground 
Other (e.g. Seaweed) 

Appendix 1.1 presents the raw data for Column A. The table consists of the taxa present. the number of 

individuals recovered and the sample data (volume and mass). The taxa are listed first by category then, 

in alphabetical order (with a few minor variations), by family, genus and species. Some taxa (e.g. 

Bryophytes, Calluna leaves) were recorded at the level of their presence - rare (1-50) = 9, moderate (51- 
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150) = 99 and abundant (1 51') = 999. Seaweed fragments were counted but as this is not standard the 

counts were not used in numencaf analysis. When included in numencal analysis they were categorised 

as above however. the raw counts were lefi in the data taMe for interest. 

There are two categories of data located at the bottom of the table that require explanation. The first is 

FAiscellaneous Botanical Data which were not recorded consistently throughout the analysis. These data 

were kept in the table because to leave it out would suggest that the material was not present. The 

reasons for the inconsistent recarding of the data were many. Occasionally material was identified as 

being of interest only after many samples had been completed and time constraints forbade reanalysing 

sampies. As well, the material was of interest only in the general sense and was not specifically relevant 

to the questions of this thesis, thus not wananting funher investment of time at present. The other 

category of data is of Miscellaneous Non-Botanical Data and they were scored as either present or 

absent. It inciudes such things as insecî remains. shells, bone, and industrial waste. While these items 

are not the matenal under discussion their presence may be important. Also, it was deemed important to 

provide as much of the raw data as possible for others who may want access to it. Neither of these 

categories of data were included in any of the subsequent analyses. 

The material will be discussed by category using a combination of absolute counts, seednitre and ubiquity 

scores to provide a general pidure of the abundance and distribution of the taxa through the column 

andlor phase. 

6.1 Column A; Contexts 

Twenty-seven contexts were identified by tne excavator, Karen Milek, during the excavation of Column A. 

Figure 6.1 shows Column A and the location of the contexts. As can be seen in this figure the contexts 

ranged from very small units (from c l  to 5 un in depth) to quite large units (10 to 25 cm in depth) ( ~ e e  

also Appendix 4.2). f o r  the most part the contexts are found in stratigraphie order from the top (AOO1) to 

the bottom (A027). However. some contexts were detemined dunng pst-excavation analysis to be 

stratigraphically equivalent to other contexts and have been combined for analysis (A010 and A01 1, A016 

and A01 7) (Appendix 4.1). 

The soi1 matrix of the contexts varied between silty ioam, dayey sitt loam, sandy crganic loam, ciayey silt, 

silt and peat (indicating high organic matter) (Appendix 4-2). Inclusions in the matrix included, among 

other things. fish bone, mammaI bone, shell, peat flecks. fire cracked stone, nibified cobbles, pebbles, 

cobbles and stone (Appendix 4.3). Sy far the most frequent indusion was fish bone (found In 23 

contexts), foilowed closely by shell (in 22 contexts), then peat flecks (in 16 contexts) and mammal bone 

(in 12 contexts). The remaining inclusions appear much less frequently in the column (in 1 to 7 contexts). 

Micromorphological analysis has confimed the excavator's field interpretation of context A001 as a turf 

layer and A002 and A003 as plough zone. Contexts A004 through A025 are midden matenal 
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representing the Norse phase. Context A026 is an interface between the till and the midden and context 

A027 is a till layer. No sarnples were taken from Context A027. 

NE EAST FACE SE !XWiH FACE SW 

Figure 6.1 Quoygrew, Column A 



The rnicromorphological analysis also confimed that there was no significant disturbance of the midden 

once the material was deposited. The frequent recovery of articulated fish skeletons is additional 

evidence for lack of disturbance. The rnicromorphological analysis did reveal bioturûation of contexts 

A001 -A003 and showed that the midden experienced periodic wetting and drying episodes especially 

from context A01 9 downwards (Simpson et al nd:6). There was no evidence that the midden had k e n  

bumed indicating that al1 carbonisation of the plant material occurred elsewhere on the site. 

Accelerator Mass Spedrometry (AMS) Radiocarbon dates have been secured for three of the contexls 

representing the top and the bottom of the Nome phase from Column A (A004 A005, A025). The dates 

presented here have been calibrated at 20 (see Appendix 3.1 for cornpiete "C data). Hordeum vulgwe 

(barley) was the material used for dating in each case. Context A004 is dated to 1165-1295 AD (TC 

71 17,800 +/- 50 BP). The date for context A005 is 11 5S1260 AD 00-7530,860 +/-50 BP) and finally, 

context A025 was dated to 670-985 AD 00-71  18, 1220 +/- 50 BP). Bos (cow) bone from the same 

stratigraphic unit as context A025 but from further north in the rnidden. Area O, gave a calibrated date of 

995-1 160 AD (TO-7529,970 +/- 40 BP). Since the Bas material was an articulated pelvis and was more 

likely to have been recavered from the context in which it had k e n  deposited than the Hordeum 

caryopses, which because of their size could have been more easily translocated, it was decided that the 

date from the bone represented a more reliable date. These dates suggest the midden couid have been 

deposited very rapidly over a few years or over a period of up to 300 years. Reality is Iikely to be 

somewhere in between but for either scenario the midden undoubtedly represents the Norse Period and 
possibly the end of the Viking Age (TaMe 1.1). 

6.2 Column A: The Botanical Data 

Figuie 6.2 presents the botanical data in stratigraphic order by category. As noted above. contexts that 

were identified in post excavation analysis to be stratigraphically equivalent have been combined (e.g- 

A01 0 and A01 1). The top 3 contexts (A001-A003) represent the turf and piough zone and because of the 

disturbed nature of these contexts they will be only discussed briefly. The discussion will focus on the 

Norse phase, which includes contexts A004 through to A026. 

For the Norse phase of Column A (contexts A004-A026) Cereal Taxa and Seaweed are the rnost 

dominant categories each representing 25% of the recovered material (Figure 6.3). Wet Ground Taxa, 

Heathland Taxa, and Unclassified or Broad Taxa are the next most dominant categories each 

representing 11-16% of the total. The AraMe Weed Taxa category follows in dominance at 7%. Chaff 

and Economic Taxa follow with 2% and the remaining categories. Exotic Taxa, Grassland Taxa and 

WooVString, each make up less than 1% of the total recovered. If the categofles that represent 

cultivation (Cereal Taxa, Econornic Taxa, Chaff, and Arable Weed Taxa) are combined they represent 

about 40% of total nurnber of items recovered. If seaweed, also representative of cultivation as it is a 

common component of plaggen soil, is added the proportion increases to over 60% of the material 

recovered. This section will discuss each of these categories separately. 



Figure 6.2 Botanical Data, Column A 



walUs1ring 
0% Cereal 1 axa 

Figure 6.3 Percent of Total by Category (includes adual seaweed count but not cereal fragments) 

6.2.1 Arable Weed Taxa 

The following species, generally ciassified as Arable Weeds, were recovered from the colurnn A: 

Aphanes arvensis @a rsle y- piert), Chenopodium album (fat hen) , Euphdia heliscopia (su n s purg e) , 

Polygonum aviculare (knotgrass) , Polygonum cf. pemicana (reûshan k, willow weed) , P o l y g ~ n ~ m  

convolvulus (bl a ck Mi ndweed) , Stellana media (chickweed) and SperguIa amensis (CO m s pu rre y). A t0ta l 

of 340 Arable Weed Taxa seeds were recovered in 17 of 21 contexts (a ubiquity score of 81 %) in the 

Norse phase (Table 6.2). 

Table 6.2 Arabie Weed Taxa: Ubiquity Scores and Number of Seeds per 10 Litres. 

I Column A 1 Noise Phase 
1 Sdconihldi 1 1 1 1 SdCoritudr 1 1 1 

Wîth 304 individuals and a ubiquity score of 81% Stellaria media is by far the most prominent arable weed 

present. Polygonum convolvulus and Spergula arvensis are next; their ubiquity scores are 28.6%. 

However, P. convolvulus has fewer individuals with 8 than does Spergula arvensis with 20. Polygonum 

aviculare has a ubiquity score of 14.3% and 3 individuals. The remaining taxa have ubiquity scores of 

4.8% and have only one or two individuals. Of the eight Arable Weed Taxa recovered only three, 

Stellaria media, Polygonum aviculare and P. convolvulus, are represented in the ploug h zone. 
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There does not appear to be any obvious patterns to the distribution of the taxa through the column either 

by individual taxon or by category (Figure 6.4). Stellarb media appears fairly consistently throughout with 

a slightly higher concentration of individuals in the upper levels. Euphorliia heliscopia and Aphanes 

arvensis appear near the bottom. or oldest part. of the column. Polygonum convoivulus appears 

approximately 113 of the way up the column- Poiygonum persicana appears near the top and 

Chenopodium album appears near the middle of the column. And, Polygonum avic~lafi? appears 

sporadically throughout the column. 

O 0 0 0 0 0 0 0 0  

Seeddl O Litres 

Figure 6.4 Distribution of Arable Weed Taxa through Column A. Shaded bars are actual values. Lines 
are 1 0X exaggeration 

These species are native to Scotland, are annual and are typically found in areas of disturbed ground 

such as arable fields. Phytosociologicai studies have shown that Chenopodium album. Stellaria media. 

Polygonum persicaria, Polygonum convolvulus, Sperguia amensis and Polygonum persicaria share very 

similar habitats (Grime 1984). 
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Recent ethnoarchaeological work in Shetland growing prehistoric crops species using ancient agricultural 

techniques has shown that Stellafïa media, Spergula amnsis and Wlygonum aviculare are associated 

with Avena strigosa (Hinton lQ90:5O-S2). Bond (1 998:8ï) notes that Spergula amensis, prefers Iight. 

sandy soils and Stellaria media prefers a rich, well-cultivatecl soil. Given the dominance of Hordeum and 

Steiiana media over Avena and Spergula afwensis in Column A it is tempting to suggest that the Stellah 

media was brought to the site from the Hordeum fields and the Spergula arvensis from the Avena fields. 

However given the two weed species similarity in habitats and the preliminary nature of the data this must 

be treated as a working hypothesis. 

Some of the species classified as arable weeds may have k e n  utilised for food, dye and medicinal 

purposes. The seeds of Chenopodium album have been used in gniel and the leaves cooked and eaten 

(Andrew 1994:120-122). Polygonum persicarh and Stellma media are dernulcents (they have a soothing 

or emollient effect on inflamed surfaces) (Andrew 1994:118). The mot of Polygonum persican'a has been 

used to make a yellow dye and the leaves of Stellaria media may be eaten either as a salad type food or 

cooked as a vegetable (Andrew 1994:122). The seeds of Polygonum avrCulare were used in grue1 and 

the leaves have astringent properües (Andrew 1994: 1 1 8-1 20). Aphanes mensis has k e n  eaten (raw or 

in a pickled fom) and Aphanes sp. have diuretic properties (Andrew 1994:118, 122). Given that the 

context for the site is a midden and that it is only the seed that has been recovered no assertions can be 

made as to whether or not these plants were utilised in these ways. However, it would be negligent to 

underestimate the value of these plants and the skill andlor knowledge people had of their local 

surroundings. 

6.2.2 Ruderal Taxa 

Ruderal Taxa indude species that grow on waste ground and tend to be biennials or perennials (Jacqui 

Huntley pers. comm.). Column A produced the following species belonging to the Ruderal Taxa category: 

Rumex obtusifolius type (broad-leaved dock), Silene djojca (red campion), Tnpeurospennum maritimum 

(sea ma yweed) . Brassica species (e.g . wild ca bbage , rape) , Lapsana communis (ni ppiewort) and 

Raphanus raphanistrum (wild radish, white charlock, ~nch ) .  

Only 53 seeds were recovered belonging to this category but they are present in over half of the contexts 

in the Norse phase as indicated by their ubiquity score of 61 -9% (Table 6.3). Rumex obtus$o/ius type 

makes up the rnajonty of the group with 20 individuals. It also has the highest ubiquity score, 42.9%. The 

next most common taon is Tnpleurospemum maritimum with 17 individuals and a ubiquity score of 

28.6%. Raphanus raphanistrum is represented by both seeds and seedpods. Interestingly it is the 

seedpods that are more numerous. They have a ubiquity score of 14.3% are represented by 8 

individuals. The seeds have a ubiquity score of only 4.8% and are represented by only one individual. 

Brassica sp. of which there are 4 individuals are present in only 2 contexts (a ubiquity score of 9.5%). 

Lapsana communis. Silene dioica and cf. Trip/eurospemum marïtimum are represented by 1 individual 

each and have a ubiquity score of 4.8%. 



Table 6.3 Ruderaf Taxa: Ubiquity Score and Number of Seeds per 10 Litres - - 

I CoIumn A 1 Nome Phase 
1 rorcontaiits 1 1 1 rotcultods 1 1 1 

The majority, roughly 75%, of the Ruderal Taxa were recovered from the lower half of the column (from 

context A01 5 and below) (Figure 6.5). Contexts A010/11 through A014 contain no Ruderal Taxa- Of the 

6 Ruderal Taxa recovered only Rumex obtusifoliusis found in the piough zone. It is a typical indicator 

Ubiquity 
!Sate 

species and responses well to k i n g  grazed or tramplec! @avis pers comm.). 

Not al1 of these species are native to British Isles. Only one of the Brassica species found in the British 

fsles (Brassica nigfa (Black Mustard)) is definitely native; the others are believed to have k e n  introduced 

(Clapham et al. 1987). Bullard (1 99S:l3) indicates that no Brassica sp. are native to Orkney. Of the tw0 

subspecies of Lapsana communis recorded in the British Mes only Lapsana cornmunis subsp- mmmunis 

is native. In Orkney its status is unclear k i n g  listed as possibly not native (Bullard 1995:27). The other, 

Lapsana communis subsp. intermedia, is an introduced species, first recorded in 1945 (Clapham et al- 

1987) and is iherefore unlikely to be the subspecies recovered in Cotumn A. Raphanus raphanistmm is 

Iisted as doubtfully native but it has been present since prehistoric times (Clapham et al. 1987). The 

three remaining taxa. Rumex obtusifolius. Silene dioEca and Tripeurospennum mafifimum. are native 

(Clapham et al. 1987). SiIene dioica has k e n  recorded on Westray (Clapham et al. 1987:122, Bullard 

1 995:8). 

Ruderal Taxa : 62.5 : 15 : 57 : 1-20 : 61.9 : 13 : 53 : 1.21 

taxa rppearr Ïn 
(total = 24) 

Although Ruderal Taxa tend to be biennial or perennial some of the taxa recovered in Column A are listed 

as annual or annual to perennial. Lapsana mmmunis subsp. communis is an annual. Raphanus 

raphanistrum and Tnpeurospermum rnantimum are annual to perennial (Clapharn et al. l987:76). And. 

Brassica sp. are listed as annual or biennial, rarely perennial. 

# d 
individu& 

&si 
10 Wes 

Ubiquity 
Score - 

hm a-rs in 
(lob1 = 21) 

# d 
indMdmls 

seedJ 10 
r i  



0 0 0 0 0 0 0 0 0  

Seeddl  O Litres 

Figure 6.5 Distribution of Ruderal Taxa Through Column A. Shaded bars are actual values. Unes are 
10X exaggeration 

Many of the Ruderal Taxa species recovered at Quoygrew have been recorded in or around arable fields. 

Lapsana communis subsp. communis is usually found on arable land especially in cereal crops although 

it is also found in other disturbed habitats (Clapham et al.1987; Bullard 1995:27). Rumex obtusifolius is 

often found at the margins of fields and in hedgerows (Clapham et al. 1987, Bullard 1995:lO). Raphanus 

raphanjstrum is a common weed in cultivated ground and wasteland. It is found especially on non- 

calcareous soils (Clapham et al. 1987; Bullard 1995:?3) and Hinton (199052-53) found that it was 

associated with fields of Avena strigosa in Shetland. Brassica sp. have also been recorded by Hinton 

(1 99052-53) as being associated with field of Avena stngosa in Shetland. Silene dioica is a 

characteristic plant of bird-cliffs in Scotland and given Westray's large bird population it is not surpnsing 

that it is encountered frequently on the island. It is also found. arnong other places, in hedgerows. 
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shaded gardens and on fertile soi1 (Clapharn et al. 1987: 122). Only Tnpeurospermum maritimurn is not 

associated with arable fields. It tends to be found on drift-lines at the foot of sand dunes. on shingle 

beaches, on coastal rocks. cliffs and walls. It is more frequent on the west coast than on the east 

(Clapham et al. l987:474). 

Although it is the seed that has k e n  recovered it is important to note that there are uses for many of 

these plants that do not involve the seed. For exampie. Brassica sp. have been cultivated for the oil 

found in seeds (e.g. B. napus subsp. oleifera (rape, cole. Swedish tumip or swede)); for the tuberous 

roots (e-g. B. napus subsp. fapifera (Swedish turnip. swede), B. rapa subsp. rapa (cultivated tumip)); and 

for fodder (e.g. B. napus subsp. oleifera ) (Clapham et al. 1987). They have also been noted as one of 

the species in Reuthie. a bread (Handley 1953:80). There is plenty of historical data to support Brassica 

sp. cultivation in Orkney since at least the l7GO's (Fenton 1 978:lOO-l05). Lapsana cornmunis subsp. 

comrnunis was, in the past, used as a salad plant (Clapham et al. 1987). Fenton (1 978:372) notes that 

Rumex obfusifolius has k e n  used to make a mat or flackie which was used in the doorways of barns 

during winnowing of the corn to moderate the wind (Fenton 1978:372). Raphanus raphanistmm has been 

recorded as one of the seeds used in bread (Dnrry 1984:49). 

6.2.3 Grassland Taxa 

Only 3 Grassland Taxa were recovered from Column A: Leontdon sp. (hawkbit) . Plantago lanceolata 

(ribwort plantain) and Rumex acetosa (cornmon somelr). They are flot very a bundant k i n g  represented 

by only 21 individuals in the Norse phase. Plantago lanceolata is the rnost dominant of this group with 18 

individuals and a ubiquity score of 38.1 % FaMe 6.4). The indMduals are spread faifîy evenly throughout 

the Norse phase. The other two species are represented by only 3 individuals and they appear at 

approximately the middle of the midden (Figure 6.6). 

Table 6.4 Grassland Taxa: Ubiquity Scores and Number of Seeds per 10 Litres. 

1 Saxe 1 (total = 24) 1 individurls 1 10 r i  1 Score 1 (total = 21) 1 ind~duals 1 litres 

Grassland Taxa 1 45.8 i 11 1 22 1 0.46 ! 47.6 j 10 . 21 1 0.48 

Column A 
s d Cantods 

sodd  

.-------------------------------------r------+---------------r---------v------v--------r---------------.----------q---------J 
Leontondon sp. : 4.2 ' 1 : 1 : 0.M : 4.8 : 1 : r : 0.02 .-----------------------*-------------.~~~-~~~I----I----------t-tt--ttttt.-~------.--------tt--------t-----.----------..------. 
Plantago lenceoiata : 37.5 : 9 : 79 : 0 . 4 0 : 3 8 . 1 :  8 : t8 0.41 
. - - - - - - - - - - - i - - - - - - - - - - - - - - - - - - - - - - - - - L - - - - - - t & - - - - - - - - - - - - L - - - - - - - - - - - - - - - 4 - - - - - - - - - - . - - - - - - - - - - - .  

Rumex .cetosa : 8.3 : 2 : 2 : 0.04 i 9.5 : 2 i 2 i 0.05 

These plants are perennial and native to both the British Mes and to Orkney (see exceptions below). 

Norse Phase 

Leontodon autumnalis is perennial and native to Orkney (Bullard 199527; Clapham et al. 1987:493). It is 

Ubiqu* 

generally found in meadows, pastures, waysides and screes (Clapham et al. 1987:493). In Orkney it has 

been identified in Maritime sward and often well inland as well in verges etc. (BulIard 1995127; Berry 

# of CoMe>ds 
tan appeanin 

198552-71). L. taraxacoides (saxatillis) (Hairy Hawkbit. Lesser Hawkbit), also a perennial. is native to 

the British lsles but is an introduced species in Orkney (Bullard 1995:27; Clapham et al. 1987:493). It is 

S d 

found in dry grassland especially on base-nch soils and on fixed dunes (Clapham et al. 1987:493). In 

d d  10 

Orkney it has been recorded only on Rousay (Bullard 1995:27). The remaining Leontodon sp., L. 
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hispidus is not found in Orkney. It is possible that the individuals recovered at Quoygrew. then, are L 

autumnalis. Rumex acetosa is generally found in grassland (Clapham et al- 1 987) however in Orkney it 

has been recorded in fens. maritime heath, verges and banks (Bullard 1995:lO). 

0 0 0 0  

Seeds 10 titres 

Figure 6.6 Distribution of Grassland Taxa Through Column A. Shaded bars are actual values. lines are 
10X exaggeration 

Plantago lanceolata is native to Orkney and is found in vanous habitats but it prefers neutral or basic soils 
(Clapham et al. 1987, Bullard 1995:23). Sometimes it is found in cultivated fields but this does not 

necessarily indicate past cultivation (Bullard 1995:23). Plantago lanceolata leaves have astringent 

properties and the seeds, when soaked in hot water, produce a gelatinous substance which can be used 

to stiffen muslin and other fabrics (Andrew 1994:117, 130). The leaves of Rumex acetosa have been 

used in salads and sauces (Clapham et al. 1987, Andrew l994:l2l, l23).  Also. it has astringent 

properties as well as having been used as haemostatics and styptics (Andrew 1994:118). And finally. it 

has been noted as being associated with Avena singosa in Shetland (Hinton 1990:52-53). ~eontodon 

autumnalis is noted to have leaves that are palatable to stock (Clapham et al. 1987). 



6.2.4 Heathland Taxa 

The Heathland Taxa recovered from Column A include Calluna vulgaris (flowers, shoots, leaves) (Iing, 

heather), Empetrum nigrum (seeds and leaves) (crowbeny), Ericaceae undifferentiated. (heather). Erica 

sp. (heather), Vaccinium myrtiilus (bilberry. Maeberry. whortleberry. huckleberry) and Danthonia 

decumbens (heath grass). 

For the seeds of the heath plants (C. vulgaris, m c a  sp. and V. myrtil1c.s) the ubiquity scores and absolute 

numbers are quite low ranging from 0-4.8°! (TaMe 6.5). This is Iikely due to their very small size 

(<OSmm) and the size of the sieve used to colled the light fraction (O.5rnm)- Calluna vulgans is 

represented only by flowers and leaves/shoots with ubiquity scores for flowers at 52.4% and for the 

leaves/shoots at 71 -4%. The presence of flowers and leaves/shoots are indicative of the generally good 

state of preservation in the midden. 

Table 6.5 Heathland Taxa: Ubiquity Scores and Numùer of Seeds per 10 Litres 

Un rppoan in t d saaW Ubiquiry 
= 24) indïvidurb 10 libts Score 

Heathfand Taxa : 79.2 : 19 : 5à7 : 11.34: 76.2 : 16 : S U  : 11.93 
. - - - - - - - - - - - - - - - - - - - - - - - - -~ . - i - - - ,JUU- - - - -CU) - -b - .UUI - - - - - -C- - - - - - - - -~ - - - -~~~~- - - -~  

Empetrum nigrum, a common plant often associated with Calluna vulgaris, is represented in the column 

by both leaves and seeds. Like the Heather plants it is the leaves that are most dominant. Empetrum 

nigrum leaves have a ubiquity score of 76.2% compared to 1 g0r6 for the seeds. 

80th Empetrum nigrum leaves and Calluna leaves/shoots are found in more than two thirds of the 

contexts (with ubiquity scores of 76.2Oh and 71.4% respectively) and are fairly evenly distributed 

throughout the column (Figure 6.7). Empetrum nigrum seeds were recovered sporadically through the 

midden. The Erica sp. was recovered near the top of the midden matenal in context A005 Vaccinium 

rnyrtillus which also has very small seeds was recovered from near the bottom of the midden (A024). 

Danthonia decumbens is the most dominant seed recovered in this group. It has a ubiquity score of 

42.9% and is represented by 24 individuals. It appears in the lower half of the context, is al1 but missing 

from the middte and reappean near the top with a fair number of individuals recovered from the plough 

zone. 

None of the species were recovered in isolation of others of this group. In Berry's (1985) work it is noted 

that Erica sp., Vaccinium myrfillus, Empefrum nigrum and Calluna sp. are al1 components of the inland. 
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lowland. grass heath. Three of the six taxa, Danthonia decumbens. Empetrum nigrum and Calluna 

vulgafls. appear in the plough zone. All the species are native to the British lsles and to Orkney 

(Clapham et al. 1987; Bullard 1995). While there are histoncal references to heather on Westray there is 

very Iittle left today. It was more widespread until the relatively recent pradice of applying fertiliser to the 

hills to increase the quafity of grazing (Barrett pers comm.). 

O 3 0 6 0 0  O 0 3 0 6 0 0  O O O O 

seedsll0 titres. 

Figure 6.7 Distribution of Heathland Taxa Through Column A. Shaded bars are actual values. Lines are 
1 0X exaggeration 

The heather has various uses and was likely brought to the site intentionally for these. They are used for 

floor covering. bedding, thatching. making rope and baskets etc. (Donaldson 1986:219; Fenton 1986, 

260-7. Edlin 1949:117). Empetrum nigrum was also used for making rope (Fenton 1978:264). Its berries 

are edible and have been used as a dye (Andrew 1994:128). Hinton (1990:SZ-53) has recorded Calluna 

vulgaris as a plant associated with Avena strigosa in Shetland. As well, it has been used as a yeflow dye 

(Andrew 1994). Although not an arable weed today Danthonia decurnbens is thought to have been an 

important weed of cereal crops at certain Welsh sites (Hillrnan 1981 :124) 



6.2 5 Wet Ground Taxa 

The Wet Ground Taxa include Carex hosiiana (tawny sedge), undifferentiated C. species, Eleocharis 

palustns (cornmon spi ke-rush) . En'ophorum angusiifolium (common cotton grass) . E. vaginatumllatifolium 

(cotton-grass, hale's-ta il), Montia fontana (Min ks), and Ranunculus flammula (lesser speawort). 

Carex species are difficult to identify to species level due to their very similar morphologies. When not 

identifiable to species they were divided into three categones: Carex tfiganous, Carex lenticular and 

undifferentiated Carex. sp.. The first two categones are based on the shape of the nutlet. Carex 

triganous are by far the most dominant taxa recovered with 580 individuals and a ubiquity score of 81% 

(Table 6.6). The other categories of Carex sp., in companson, are rare- They have ubiquity scores 

ranging from 4.8 to 19%, and they appeaf to be randornly distributed throughout the midden (Figure 6.8). 

Table 6.6 Wet Ground Taxa: Ubiquity Scores and Number of Seeds per 10 Litres 

Column A 1 Norse Phase , 
1 1 #dCorit.df 1 1 

Montia fontana is the next most dominant species both in number of individuals (1 05) and ubiquity 

(71.4%) (Table 6.6, Figure 6.8). m i l e  they are present in many contexts they tend to be found higher up 

the midden. Eleochans paluslns and Ranunculus tlammula each have a ubiquity score of 38.1 Oh and are 

represented by 19 and 23 individuals respedively (excluding the cf. R. flammula). They appear both near 

the bottom and the top but are absent from the middle of the midden. 

I d  
in&vidurls 

Eriophorum vaginaturn/latifolium has a ubiquity score of 28.6% and is represented by 39 individuals. E. 

angustifolium has a ubiquity score of 9.5% and is only represented by 2 individuals. The E. angustifolium 

were recovered from the lower part of the midden and the E vaginaturn/latifolium from primarily the upper 

half. 

All of these taxa are native to the British lsles and to Orkney and inhabit a vanety of wet places (Clapham 

et al. 1987; Bullard 1995). There are approximately 2000 Carex species of which 33 have been recorded 

on Orkney (1 1 specifically on Westray) (Clapham et al. 1987:606; Bullard 1995: 33-34). Carex hosfiana, 

Wet Ground Taxa ; 875 ; 21 : 892 i 18-03 i 85.7 i 18 785 i 17-94 .------------------------------o-Y---~o-A------I--------,,,,,,,,,,,- -_m__--------- 

sads, 
l0litres 

Ubiquity 
Score 

tuaappaais in 
(taal= 21) 

I d  
indmduals 
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native and perennial, is frequent in Orkney and has k e n  recorded on Westray (Chpham et al- 1987:606; 

Bullard 1995:33-34). 

Most of these species appear not to have any pradical uses that are recorded historically. Montia 

fontana and undifferentiated Carex sp. have k e n  found in association with Avena slriposa fields in 

Shetland (Hinton 199052-53). EleochanS palustns has been recovered frorn many archaeologicaf sites 

in association with cereals. Jones M (1988:45) suggests that it was an arable weed in poorly drained 

fields. 

O 3 0 0 0 0 0  0 0 0 0 0 0 0 0  

Seedsll O titres 

Figure 6.8 Distribution of Wet Ground Taxa Through Colurnn A. Shaded bars are actual values. Lines 
are 10X exaggeration 

6.2.6 Exotic Taxa 

Ficus sp. (figs) do not grow in Orkney. Only one Ficus sp. seed was recovered but due because of poor 

preservation it could not be identified with certainty. It was recovered from Context A005 which is near 

the top of the midden material (Table 6.7. Figure 6.9). M i l e  it is possible that this seed rnay be an 

'intrusive' (from a later petiod) it may equally represent an imported species. Other Ficus sp. seeds 
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daiing to the 15'" or 16'" C have k e n  recovered from Kirkwall so the tirid is not without precedent (8ond 

8 Hunter l987:179). 

Figure 6.9 Distribution of Exotic faxa Through Column A. Shaded bars are actual values. Lines are 1OX 
exaggeration 

Table 6.7 Exotic Taxa: Ubiquity Score and Number of Seeds per 10 Litres 
4 

I Column A 1 Norse Phase 
I t otcontexts 1 I 1 totc~rt texis  1 I 

Ubiquity tur rppcars in ] ------ Score i (total; 24) 1 indi;als] 1-2!~:g 1 in 1 ïnd~Fals 1 
Exotic Taxa 1 4.2 i a ---------------+---------- ---------------+----------> 0.02 ------------------------------------- 
cf. Ficus sp  1 4-2 j 1 1 ! 0.02 : 4.8 F 1 1 1 i 0.02 

6.2.7 Undassified or Broad Taxa 
Many taxa are included in the Unclassified or Broad Taxa category inciuding: undifferentiated 

Chenopodiaceae, undifferentiated Chenopodium sp.. Bryophyte Stems. undifferentiated Legume sp. ( ~ 4  

and >4 and pods) . undifferentiated Lurula sp. (woodrush) , undifferentiated Polygonum sp.. 

undifferentiated Caryophyllaceae (pink family). undifferentiated Cerastium sp. (mouse-ear chickweeds). 
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Hypericum sp. (St. John's wort), undifferentiated Cornpositae, und'Merentiated Descurainia type sp. 

(flixweed), undifferentiated Euphmia sp.(spurge), undifferentiated Gramineae, undifferentiated 

Polygonaceae sp., undifferentiated Potentilla sp.(e.g. cinquefoil, tonnentii). Ranunculus repens (creeping 

buttercup), undifferentiated R m x  sp. (dock), undifferentiated Rumex/Cafex sp. triganous, 

undifferentiated Aln'piex sp. (orache), and undifferentiated Ajuga sp.(e.g. ground pine, bugle, pyramidal 

bugle). 

As a group the Unclassifiecl or Broad Taxa has a ubiquity score of 86% in the Norse phase. The 

individual taxa have ubiquity scores ranging from 4.8 to 85.7%. The Gramineae undifferentiated are the 

rnost numerous with 279 individuals most of which are less than or equal to 2 mm in site. Pdentilla sp. is 

next in terms of numbers of individuals (162) but has a ubiquity score of only 42.9%. Other taxa (e.g. 

Chenopodiaceae, Juncus $0.. Luzula sp.) have equal or larger ubiquity scores but have fewer individuals. 

Many of the taxa have few individuals and were recovered in only one contexl (e-g. -@!ex sp., Ajuga 

sp., Caryophyllaceae, Compositae undif., Descurainia type, Euphdia  sp., >4mm Legurne and Lq'Jume 

pods, cf. Polygonum sp.. Ranunculus repens and RumedCarex triganous). 

WRh the exception of three cantexts (A014, A018 and A020) wtiich contain no Undassified or Broad Taxa 

the distribution of seeds of this Category seems to be fairly consistent throughout the Norse phase 

(Figure 6.10). There is a noticeable redudion in the number of seeds per 10 litres in the piough and turf 

zone (A001 -AOO3). 

Many of the species have uses that may have resulted in their intentional coiledion. Hypeffium has 

rnedicinal properties. Chenopodium seeds are edible and have k e n  used in bread and grue1 and other 

parts of the plant have also been used (Andrew 1994). Legumes, especially the species with larger 

seeds rnay have been cuitivated anNor used as a fodder. The roots of Rumex sp. have k e n  used for a 

yellow dye (Andrew 1994). Some Ranunculus sp. have been used as food (Andrew 1994). Patentilla 

anserina (silveweed) have k e n  cultivateci for its roots which were used like potato or ground to make 

bread and pomdge (Andrew 1994). P. ereda and P. repens are sources of red dye (Andrew 1994). 

Juncus sp., Luzula sp., Rumex sp. Cerastium sp.. Ranunculus repens and Potentilla sp. were found to be 

weeds associated with Avena stngosa in Shetland (Hinton l99O:S2-3). 





Figure 6.10 Distribution of Uncfassified or Broad Taxa Through Column A. Shaded bars are adual 
values. Lines are 1 OX zxaggeration 



6.2 8 Other Taxa 

This category contains only seaweed, wooVstring. unidentified. unidentifiable and unknown. Seaweed is 

an interesting product recovered frequently at Viking AgeMorse Period sites in the Norse Atlantic. It has 

many uses and except in a very few ases its function on a site can not be specifically identified. The 

uses for seaweed include such things as: food, fodder, bedding, fuel (domestic and industrial (e.g. iron 

smelting)), fertiliser for fields, ash for rnaking soap, detergents, lye and glas, seaweed ash has also k e n  

used to preserve wild-fowl, sea-meat, cheeses and other milk products glues for caulking of boats 

(Andrew 1 994:139i-lU, Fenton I978:194,466,1986:SO; Donaldson et al.1981:79 ). Speaes found in the 

study area that have been used as food or fertiliser include those in table 6.9. 

Table 6.9 EdiMe Seaweed and Seaweed used as Fertiliser (from Andrew 1994225) 
- - - - 

Edible 
Fucus vesicuiosus 

Fertiliser 
- Fucus veskulosus (biadder wrack) 

Ulva lactuca 
Alana esculenta 

AscophyîIum nodosum (knotted wrack) , 

Pekt ia  caniculata khannelled wrack) 
Laminafi digifata - 

Laminana sacchanna 

The distribution of seaweed in Column A appears to be multi-modal, with peaks at Context A006-7, A014 

and A022-23 (Figure 6.2). Since the counts are based on fragments these peaks may have to do with 

differential fragmentation rather than k ing  an indication of increased use. 

- Laminaria sp (oarweed) 
L a m i n e  digitata (tang le) 

Rhodymenia palmata 
Potphyra umilicalis 
Chondrus cris~us 

Five pieces of wooVstring (+ 2 cf. Individuals) were recovered in Column A. They were recovered in 

contexts A008 (2 pieces) and A003 (3 pieces) (cf. Individuals f o n  A019 and A025). The fibres are very 

srnaIl fragments and could represent wool. linen or even nettle fibres. Further analysis in the future may 

be able to determine the origin of the fibre. 

Laminaria sacchanha (sea belt) 

The Unidentified category includes individuals for which an identification should be possible, with the 

assistance of other palaeoethnobotanists, at a later date. The Unidentifiable category incfudes individuals 

that are obviously seeds but due to the state of preservation can not be identified. And finally, the 

Unknown category indudes individuals that are in a state good enough for identification but are currently 

unrecognised. These too may be identified in the future. None of these categories were used in 

subsequent analysis. 

6.2.9 Cereals and Cereal Chaff 

The Cereal Taxa consist of Hordeum vulgare (barleylbere), Avena sp.(oats) and Triticum sp. (wheat). 

These species are represented by caryopses and chaff. The caryopses have a ubiquity score of 100°h 

and are represented by 1271 caryopses (Table 6.1 0). Hordeum vulgare has a ubiquity score of 100% 

and makes up 70% of the caryopses recovered in the Norse phase. It is the dominant t a o n  in almost ali 

contexts that it appears in ranging from 44.4% to 100% of the total number of individuals recovered 



(Table 6.1 1). Avena is the second most dominant taxon recovered making up 30% of the grains 

recovered. It has a ubiquity score of 90.5% (1 9 of 21 contexts) and ranges from 6.2% to 100% of the 

grains recovered in any given context. It exceeds Hordeum in dominance in only two contexts (A006, 

A020). The single cL Tiitjcum caryopsis has a ubiquity score of 5%. 

Cereal Chaff is represented by racttis internodes, floret bases, paleaAernma/glume fragments, straw 

nodes and awns. As a group, chaff has a ubiquity score of 71.4% and is represented by 105 pieces. 

Although Hordeum is the dominant species based on caryopses Avena chaff is more plentiful than 

Hordeum chaff flables 6.10 & 6.12). Avena chaff has a ubiquity score of 52.4% and is represented by 45 

individuais. Both Hordeum and indeterminate chaff have ubiquity scores of 39%. Hordeum is 

represented by 26 individuals and the indeterminate by 11 individuals. These values may be biased by 

the inclusion of awns in the counts. 

Awns in general tend to break up into many fragments but Avena sp. awns which are quite dense tend to 

survive better than the awns of other species (Jones M 1985). If the awns are removed from the analysis 

Hordeum again takes the dominant position with 15 individuals and a ubiquity score of 39% as opposed 

to Avena with 13 individuals and a ubiquity score of 3O0h. Tritkum sp. chaff has a ubiquity score of 4.8%. 



Table 6.1 1 Percent of Total Hordeum, Avena and Tnticum by Coritext 8 the Ratio of Avena to Hordeum 
Nurnber of lndiuals 1 Percent of Total 

Table 6.1 2 PresencdAbsence of Chaff by Taxon and Context 
1 Contexl 1 Awna 1 Hordeum 1 T-m 1 In&tcmiii\lblc 1 Ail Tarn 1 

A01 2 I I 1 
I I 1 -------------------+----------+---------.+*--------- 

A01 3 X :  I I X -------------------*-----------.------------------------- 
A01 4 t I 1 

1 t t 
----------.--------L---------A----------&------------- 

A01 5 x :  x : t X 
b 

-------------------+-----------;---------+-------------- 
A01 611 7 X i  X :  I I X ----------.--------*-----------.----------+-----------,--- 
A01 8 l î I 

1 * 1 
----------.---,----L-----------A----,-----&-,,----------- 

A01 9 X  : a 0 1 1 X 
-------------------r---C-------T----------y-------------- 

A020 I I 1 
I I 1 ----------,--------- & ----------- 4---- ------ & ------- --a----- 

A021 X X X :  X  ----------,.-------------------------------+-------------- 
A022 X I  X :  1 o X  
----------,.--------------------p--- 

A023 X :  X :  1 X  I -- -------- ,* ,,--,,,- L ----- ------A----------&-- ------- - ---- 
A024 X : I I ----------,.--------;----------;----------+------------- 
A025 X :  X :  I I ----------,.--------*-----------.----------+--------------~ 
A026 

1 l I 
1 1 I 

X = Present 



Figure 6.1 1 Distribution of Cereal Taxa Through Column A. Shaded bars are actual values. Lines are 
10X exaggeration 
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6.2.9.1 Hordeum 

Hordeum is present in every context in the Nome phase (Table 6.10, Figure 6.1 1). In general the number 

of seeds per 10 litres increases from context A026 until context A013. Context A01 2 shows a very large 

increase in the number of sees per 10 litres, alrnost double any other context. Context A010/11, A009 

and A008 are similar to the contexts below A012 but from contexi A007 the numbers of individuals per 10 

litres is sharply reduced and remains that way to the top of the Norse phase and to the top of the midden. 

The Hordeum recovered from this site is believed to be Hordeum vu- and at least sorne, if not all, of it 

is H. vulgare subsp vulgare (bere). Hordeum vulgare subsp. vulgare is a six-row fom of barley with both 

hulled and naked foms. In the hulled variety the palea and lemma are fused to the grain and cannot be 

removed by threshing. Six-rowed bariey produces two asymmetrical or twisted embryos and one straight 

embryo in each spikelel. Hordeum vulgare subsp. distichon (a two-row fom) produces al1 symmetncal or 

straight embryos. If the only latter subspecies were k i n g  produced and/or consumed at the site only 

straig ht em bryo caryopses would be expeded. If H. vulgare subsp. vulgare were k i n g  produced andlor 

consumed on the site both twisted and straight caryopses would be recovered and we would exped to 

find a ratio of roughly 2:1 (twistedstraight embryos). at least in the 'living assemblage'. 

Both straight and twisted caryopses were recuvered from Quoygrew but not at a 2:1 ratio. In the Norse 

phase 81 0 Hordeum caryopses were recovered that were measurable (TaMe 6.1 3). Of these 76 had 

twisted embryos and 569 had straight embryos, a ratio of 2:15 (TaMe 6.14). No individual context has a 

ratio of 2 1 .  The remaining 165 caryopses were either too incornplete to note this charaderistic or were 

co~ered by chaff. If we are generous and assume that the individuals that were not measurab:e in this 

characteristic were in fact asymmetrical the ratio would be 2:4.7. One context, A007, now has a ratio of 

2:1 but in this case there are only 3 measurabie grains. 

Jones (1 996:181) noted that sieving selectively removes from the prime grain the lateral twisted grains of 

six-row barley. Experimental woric on six-row barley on the Greek Island of Amorgos showed that in crop 

processing by-products the percentage of twisted grains was on average 87.5%. much higher than the 

expected 66.7%. The prirnary product always had stightly l e s  than the expeded with only 58.6% twisted 

grains, on average. Quoygrew however fits neither scenafio well with the twisted caryopses representing 

12% of  the total. If we again assume that al1 the seeds that were non-rneasurable for this characteristic 

are twisted the percentage for twisted caryopses rises only to 30%. 

It is important to note that in the above discussions the ratios and percentages are based on the 'living 

assemblage'. The ratio of twisted to straight in the living assemblage prior to crop processing is 2:1 and 

after sieving the percentage of twisted caryopses in the by-product is 87.5% and 58.6% in the prirnary 

product. Quoygrew, Iike al1 archaeological assemblages, does not represent a 'living assemblage' rather 

it represents only those individuals that survived pre- and post-depositional events (e.g. cooking 

accidents, wetfdry cycles in the midden). Jones' (1 996) work indicates that the twisied grains rernoved 
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from the primary product during sieving are smaller than straight grains. These caryopses are also likely 

to be lighter and it is possible that fewer of the twisted caryopses would have survived and be recovered 

(as they would not drop as quickly into the ash at the bottom of the hearth and would be more likely to 

bum away to ash in a hotter part of the tire). Aiso, if the by-produd was fed to livestock rather than k i n g  

bumed the percentage of twisted grains would be further reduced from the original 'living assemblage' as 

some would be destroyed by the livestock. The validity of using these ratios and percentages in 

detemining the species grown would seem to be questionable. However. given that twisted embryos are 

present at least some of the barley produced andlor consumed at Quoygrew was Hordeum vulgare 

su b sp. vulgare. 

Table 6.13 Asyrnmetrical and Symmetrical Embryos 

- .- - 
A020 O O 

I 1 * I 
r O O O O .------ 

A02 1 O .----- 61 
A02 2 I . -- ----, 

26 
A023 8 .------ 93 
A024 I .----- r) 

A025 I I 

.------ 32 
A026 . - ----- -, 

5 
CorumnA I 
.-----C 

866 : 8m : W .  : 79 : 9.1 : 182 : 21.1 
Nom? Phase : 810 fff9 ' -f 76 ( 9.4 i 165 i 20.4' 



Table 6.1 4 Ratio of Asymrnetrical to Symmetrical Caryopses 
8 I 1 ! 

Another method of identifying six-row Hordeum is to examine the scars of the spikelets on the rachis 

intemode as their position and structure are diagnostic (Zohary 8 Hopf 1993:60). Insuffident numbers of 

rachis internodes in a good state of preservation were recovered from this site to use this method. 

It has been established from pnor palaeoethnobotanical analysis that the bariey typically recovered from 

Viking/Norse sites in Orkney is Hordeum vulgwe subsp vulgare (Bond 1998:86). In addition, this 

subspecies is still grown in parts of Orkney today (Huntiey 8 Turner 1995221). WRh this information, in 

conjunction with the presence of twisted caryopses. it seems safe to assume that most if not al1 of the 

Hordeum recovered from this site is also Hordeurn vulgare subsp. vulgare. As well, the presence of rnany 

grains with paleaAemmafglume fragments attached suggests that that they represent priman'ly the hulled 

variety. 

Measurernents were taken of the length, breadth and thickness of al1 the measurable Hordeurn vulgare 

caryopses (Appendix 6.1). Only caryopses with all tnree dimensions present and measurabie were used 

in subsequent calculations (Appendix 6.5, Table 6.15). The mean length, breadth and thickness of the 

Hordeum for the Norse phase are 4.55 mm. 2.65 mm and 2.1 1 mm respectively (Table 6.1 5). These 

values do no1 appear to differ significantly from the individual contexts which range from 4.1 -5.0 mm 

mean length, 2.4-3.3 mm mean breadth and 1.8-2.5 mm mean thickness (Table 6.15). 



Tabie 6.15 Sumrnary of Metrical Data for Hordeum vulgare vulgare caryopses. 

The mean Norse phase lengtkbreadth index is 175 and the thicknessbreadth index is 80 (Table 6.16) 

The range throughout the Norse phase for the T:B index is from 68 to 87.9. The L:B index ranges from 

150 to 184 through the Norse phase. These indices indicate fairly plump (wide) but fiat caryopses 

(oblate). 

There is no discemible difference in the size of the Hordeum caryopses through the midden. Visual 

inspection of the distribution of length, breadth, thickness, L:B index and the T:B index reveal this quite 

cleariy (Figure. 6.1 2) 



Table 6.16 T:8 and L:B indices for Hordeum vulgare vulgare 

Figure 6.1 2 Distribution of Length, Breadth, Thickness. L:B lndex and T:B Index by context for Hordeum. 



ThkLmss (mm) 

Figure 6.1 3 Histograms of Hordeum Length, Breath Thickness, L:B lndex and T:0 lndex for the Norse 
Phase 

The histograms in figure 6.13 provide information regarding the shape of the Hordeum caryopses 

throughout the Norse phase. The narrow range of the T:B index indicates that most of the caryopses, 

regardless of their absolute size, share a similar shape along these two axes. This is tme of the L:B 

index as weti, although there is more variation in this ratio indicating more variation in shape. 

Some of the grains appear to be very small and rnay represent tail grains. Ethnographie data dating 

primarily to the 1700's suggests that winnowing was done, in some cases, by allowing the wind to blow 

the light seeds and chaff away or to one side while the heavier grains and weeds seeds fell straight down 

(Fenton 1978:373). Sorne of the smaller grains were probably separated from the prime grain in this way. 
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6.2.9.2 Avena sp. 

Cultivated oats cannot be distinguished from wild oats by the morphology of the caryopsis but can be by 

the floret base. However in most cases very few floret bases are recovered and this make identification 

to species difficult on most sites. For example, from Column A over 400 Avena caryopses were 

recovered but only 13 Avena floret bases. Of these 13 none were identifiable to species due to the 

quality of their preservation. However, since Amna strigosa and/or A sativa, culüvated oats, appear in 

the archaeological record in the Northern parts of Scotland (Caithness, Orkney, Shetland) between the 

lron Age and the Viking period (Bond 1998:86) it is likely that at least some, if not all. of these grains 

represent cultivated oats. 

The ubiquity score for Avena in the Norse phase is 90.5% and there are 378 individuals Vable 6.10). 

There is little in the way of patterning in the distribution of Avena through the Norse phase. Its presence 

is quite consistent although contexts A01 5, AOl6/l7 and A019 have slightly more Avena then the other 

contexts (Figure 6.1 1, Table 6.10). 

At Quoygrew Hordeum is dominant in the column as a whole and is dominant in al1 but two contexis 

(A006. A020) Fable 6.1 1). In cantext A020 one Avena caryopsis was recovered and it is dominant by 

defauit as no Hordeum was recovered. In the coritext A006 five Avena caryopses were recovered and 4 

Hordeum caryopses were recovered. In general Hordeum is twice as abundant as Avena for the column 

as a whole. 

The mean length, breadth and thicknsss of the Avena sp. for the Norse phase are 4.63 mm. 1.69 mm and 

1.51 mm respectively. These are quite similar to the values for the individual contexts wtiich range from 

4.1-5.5 mm mean length, 1.3-1 -95 mm mean breadth and 1.1-1.73 mean thickness (Table 6-17), The L:B 

index is 277 and the T:B index is 90 for the Norse phase. Again, these are similar to the values for the 

individual contexts which range from 227-78-315.88 mean L:B index and 77.78-1 13.33 mean T:B index. 

The indices indicate relatively long and flat caryopses (prolate). 
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Figure 6.14 Distribution of Length, Breadth, Thickness, L:B lndex and T B  lndex by context for Avena sp.. 
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T :B lndex L:B Index 

Figure 6.1 5 Histograms of Avena Length. Breath Thickness, L:B index and T:B lndex for the Norse 
Phase 



The shape of the Avena caryopses is much less unifonn than the Hordeum (Figure 6.1 5). The T:B index 

shape of the T:B index histograrn suggests that the majority of the caryopses have a similar shape, 

regardless of their absolute sire. The range in the L:B index. however, is quite large indicating much 

more vanability in the shape of the caryopses along these dimensions. The rnajority of the caryopses are 

almost 3 tirnes as longer than their breadth but some are as small as twice as long as m'de and some are 

almost 4 times longer. 

This variation may suggest the presence of tail grain as the very small andlor the very nanow grains may 

have been separated from the larger grains during winnowing or riddling. The variation could also be 

expiained by the harvest of the crop in an immature or green state. 

6.2.9.3 Tnticum sp. (wheat) 

Tnticum is represented on this site by one rachis intemode identified only as TMicum sp- and one 

caryopsis which is tentatively identified as TMicum sp.. The quality of preservation of the Tnticum sp. 

rachis intemode was insutficient for identification to beyond the genus ievel. The câfyOPSiS waS 

recovered in Context A008, in the upper half of the Norse phase. The rachis intemode was recovered 

much further down the column in Context A021 (Figure 6.1 1). The ubiquity score for each is 4.8% FaMe 

6.1 O). 

As there was only one Triicum sp. aryopsis only the raw measurement is presented here (Table 6.1 9). 

Until other specimens are recovered there is little that cm be said of the cf. Tntcum sp.. 

Table 6.19 Metrical Data for Tdicum sp. caryopsis. 

6.2.10 Other Economic Taxa 

The Other Economic Taxa are represented by only one species, Linum usitatissimum (flax). It has a 

ubiquity score of 71 -4% and is represented by 86 individuals (Table 6.20). More than hatf of these 

individuals were recovered in one context: A008. the same context the wheat caryopsis was recovered. 

Linum usitatissimum was recovered fairly consistently through the column in ternis of the number of 

contexts it was recovered in; however. it is slightly more abundant numerically in the upper half. It is not 

neariy as abundant as either Avena or Hordeum but this may be related to the fact that it is not necessary 

to expose Linum to fire dunng processing rather than its importance. This species is introduced to 

Scotland. It does not compete weIl with weeds and as a result rarely survives outside of the context of 

cultivation so it is likely to represent a cultivated crop. No other parts of the plant were recovered (e-g. 

capsules). 
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Table 6.20 Other Economic Taxa: Ubiquity Score and Number of Seeds per 10 Litres 

I Column A 1 Noise Phase 
I #orcontuas 1 1 I 

Of the 89 individuals recovered. only 60 of thern (57 for the Norse phase) were measurable. Unlike the 

cereal grain only two dimensions, length and breadth, are usually measured. The mean length and 

breadth of the Linum for the Norse phase are 3.1 1 mm, 1.59 mm and the L:B index is 197 (Tabie 6.21). 

The range in mean length in the Norse phase is 2.8-3.5 and in the mean breadth is 1.35-2.00 mm. The 

mean L:B index for the Norse phase is 196.69 and the range of the mean L:B index is 175.0-228.57 

(Table 6.22) 

Ubiquily 
score 

: 70.8 : 17 : 89 1.9 : 71.4 : 15 : 06 2.4 .E,conomi_c_T~x? ----------------------~-+-+------------- ,- ---+-----. -- -----------------.--------. -------- -. 
LÏnum usiîat~ksimum : 70.8 : 17 : 89 1.9 : 7 1 . 4 :  15 : 86 : 2.4 
.----------------------------ii-i--~~~~-L-------A---~-----------LLLLLLLL.-------~*--------e------e4---------4---------. 

2 2 d. Linum usitatiss~~mum 1 8.3 j : 2 : 0 i 9 . 5 1  i 2 i 0.1 

Note: Category Total does nol induda W.' Indmduals 

tara agpcarsin 
(mai= 24) 

I d  W s l  
10mos 

Ubquity tam appUrr in 
!%ore (iotrt = 21) 



Table 6.22 L:B index for tinum usifatissimum 

The breadth and length measurements of the tinum show more variation than do the cereal taxa (Figure 

6.16). It appears that contexts A001 and A002 which are not part of the Norse phase have srnaller than 

expected seed sizes. This may be a result of the small sarnple size (N = 1 and 2), the nature of the 

context (Le. plough zone) or it may refiea an adual difference. As more of the midden is examined the 

latter possibility can be expiored further. 

Figure 6.16 Distribution of Length and Breadth by context for Linum usitalissimum. 



6.2.1 1 Discussion 

There is very little in the way of visuai patteming of the carbonisecl plant remains in the Norse phase or 

the Column as a mole. The oniy discernible pattern is a (weak) increase in seeds per litre for Cereals, 

Other Economic Taxa, Grassland Taxa and Heathland Taxa categories towards the middle of the midden 

beginning at about context A01 1 and extending to context AOZO. Unclassified Taxa, Wet Ground Taxa. 

and Ruderal Taxa remain relatively constant through time (Figure 6.2). 

Correspondence Analysis (CA) was applied to the data in order to examine similarities and differences in 

the composition of the assemblages between contexts. The CA output tables are presented in Appendix 

7.1. For ciaiity two scattergrams are presented: figure 17a shows the distribution of the species and 

figure 77b shows the distribution of the contexts. Approximately 3S0h of the variation in the data is 

explained in these first two dimensions. The scattergram suggests that the botanical assemblages of the 

contexts are similar. In general the CA supports the eariier conclusion that there is Iittle vanation in the 

composition of the contexts. There is a duster including about haif of the contexts. The scatter of 

species suggests that most of the arable weed taxa, cereal taxa and most of the chaff are what 

dominates the main cluster of contexts. The remaining contexts are pulied from this main duster by 

slightly difierent composition of species or the number of individuals of a paRicular species. 



Dimension 1 

Figure 6.1 7 Correspondence Analysis Scattergrams Showing the Distdbution of a) Spedes (A = arable weed; C = cereal, Ch = chaff, W = wet 
ground; H = heathland; G = grassland; U = undassified; see Appendix 7.1 for key to speclfic species) and b) Conted 



Chapter 7: Discussion 

7.0 Introduction 

Palaeoethnobotanical assemblages are biased refledions of the past and as such represent only 

'snapshots' of the Mole. Only a very maIl percentage of the plant matenal brought to a site will bewme 

incorporated into the palaeoethnobotanical record. At Quoygrew only midden material was excavated in 

1997 and this provides an even narrower view of plant use on the site as it represents only one of many 

possible contexts. The material is not from a primary context but instead represents a mixture of contexts 

(e.g. waste from hearths mixed with floor sweepings). Continuing the photography analogy, a botanical 

assemblage colleded from a midden is like one frame of film exposed again and again capturing many 

images of plant use on a site but none of them appearing cleafly. 

The purpose of this chapter is to discuss the taxa recovered from the midden and to apply the data to the 

question of local production versus importation of the cereals and the fiax. The first section will discuss 

the botanical assemblage at Quoygrew in fairiy general ternis. The second part of the chapter will 

evaluate the evidence for and against local produdion using two Iines of evidence: the composition of the 

botanical assemblage and the limitations of the environment in Orkney for the taxa in question. This is 

followed by a cornparison of Quoygrew with other sites in the study area. 

7.1 The Botanical Assemblage 

The fact that a midden is a human construction means that al1 the carbonised material recovered from it 

represents human action of some sort. At Quoygrew, where no buming of the midden occurred. the taxa 

recovered on the midden represent various actMties from other locations on the site. Minnis (1981 :145) 

suggests three main sources for prehistoric seeds recovered from archaeological sites: dired resource 

utilisation (the dired use of seeds e.g. food and fodder); indirect resource utilisation (use of the plant (not 

the seed) for things such as fuel and building supplies or the use of animal dung as fuel); and prehistonc 

seed rain. Seeds can also amve on an archaeological site unintentionally (e-g. attached to the ciothes of 

humans or the skinffur of animals, mixed in with material brought to the site for intentional .use or in the 

faeces of wild animals visiting the site (e.g. birds)). Except in unusual circumstances only those seeds 

that become carbonised will be recovered. Material can becorne carbonised intentionally (e-g. wood fires. 

chaff in bonfires, or stubble-burning), accidentally during normal processing (e.g. accident during food 

preparation, parching of crops or fire-hardening of a wooden tool); or through a catastrophic event (e-g. 

house fire) (Hubbard 1976:262) 

Unfortunately the two main sources of seeds suggested by Minnis are not as independent as they rnay 

first appear. Plants have multiple uses and seeds of a given taxon may arrive on the site by either of the 

two methods. Nevertheless they are convenient categories to work with. The following discussion 

attempts to provide possible routes for the taxa to the site and subsequently to the midden. 
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It is very likely that most. if not all, the taxa recovered from the site were brought to the site intentionally 

rat her than as seed rain. Hordeum. Avena, tinum and possibly TMicum are the taxa m o ~ t  likely to 

represent the direct resource utilisation group. Although it is unlikely that the seeds of any of these taxa 

were not used, it is possible that the seed was not the only or the primary crop. The Linum seeds rnay 

also represent the indirect resource utilisation group as this taxon rnay have k e n  grown for its fibre 

rather than for the seed. The straw of both the Avena and the Hordeum was also an important part of the 

crop as it had many uses (e-g. roofing material, fodder, byre material) and thus they too can represent the 

indirect resource utilisation category. TMicum rnay have been Lveeds8 among the other cereals or rnay 

represent a primary crop. As such it Ms into both categories. 

If the cereals and Linum were k i n g  locally produced, it is likely that many of the taxa recovered from the 

midden were brought to the site during the harvesting of the crops. These would include al1 the seeds 

from the Arable Weed Taxa category. In addition, many others rnay have been arable weeds even 

though they are not generally found in arable fields today (e-g. Danthonia decumbens). During 

subsequent crop processing (e-g. winnowing and sieving) most, if not all, of the weed seeds and chaff 

would have been removed from the cereal grain leaving a fairly pure product. 

The recovery of weed seeds and chaff from the archaeobotanical assemblage rnay indicate that they 

were not considered waste and discarded indiscriminately. Andrew (1 9941 55) suggests that the material 

from the cropcieaning processes was probably too wet to bum andfor was likely to smoke and smell 

rather unpleasant when bumt and was possibly discarded. As well, it is possible that weed seeds were 

colleded and used especially by the poor or in years with poor harvests. An ofi quoted example of this is 

Reuthie, a bread made with small seeds such as Brassica sp. (wifd mustard) and Spergula arvensis (corn 

spurrey) (Berry 1985:SO). In addition, analysis of the stornach contents of bog bodies have revealed the 

consumption of vanous weed seeds, some of the waste cereals and chaff (the fine deanings of Hillman's 

model, see below) enriched with sorne prime grain (Hillman 1984:13). lt is possible that the weed taxa 

were encouraged, if not adively cultivated for this purpose. 

As was noted in the results section many of the species have uses which do not involve their seeds; the 

roots, leaves, and berries were ail important. Many of these additional uses require the collection of the 

plant prior to seed set and so the presence of the seed is not explained by these uses. Alternatively at 

least some of the taxa muld have been brought to the site as fodder for the stock or along with the turf for 

building or for fuel. Many monocot bases were induded in the amorphous carbonised material and rnay 

indicate the buming of turf as fuel. 

The cereal grains were likely cahonised during the drying and parching operations which generally 

occurred around the household hearth. Some of the taxa brought to the site along with the hawested 

cereal crops were also likely to have been carbonised during food preparation. Seeds originally brought 

to the site for fodder rnay have become carbonised if the animal dung was used as fuel. The use of dung 
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as fuel in Orkney is well documented from the 16 C onwards (Fenton 198597). The seaweed has many 

uses as noted in the resuits sedion and could have been carbonised in a number of ways. 

7.2 Local Production versus Importation 

7.2.0 Introduction 

Since the introduction of notation in the late 1960's there has been a shift in ernphasis in 

paleoethnobotanical studies that has resulted in an increased amount of information on how methods of 

crop-processing and associa:d adivîities would impad on the composition of and be identified in 

archaeobotanical sampîes (Hastorf 1999; Dennell1976,1978; Hillman 1981,1984; Jones G 1991, 1996, 

1998; Jones G 8 Halstead 1995; Boardman & Jones G 1990; Jones M: 1981,1985; van der Veen: 1991, 

1992). There are two main approaches for reconstructing production, procurement and processing: 

theoretical rnodels and ethnographie rnodels (Hastorf 1909:73). The fdlowing sections outline the basics 

of these models and then they are appiied to the Quoygrew material. 

7.2.1 Theoretical Model 

Dennefl is credited with initiating the theoretical model approach with his work on processing and 

production in the Bulganan Neolithic (Hastorf 1999:73). He focused on estimating the economic 

importance of the plant resources recovered on archaeological sites (Dennell 1976:229). His work hinges 

on the idea that archaeobotanical samples are not random in their composition; both cultural and natural 

processes bias them. He argues that because of this the assemblages do not diredly represent the 

prevailing crop emnomy and that frequency data (absolute counts andlor ubiquity (presence analysis or 

percentage presence)) are inappropriate indicators of economic imwrtance (Dennell 1976:230, 233). He 

emphasises, instead. the necessity of examining sarnple composition, grain size and sample context as 

cnteria for identifying cropprocessing activities and detemining which taxa are economically important 

(Dennell 1976:235). 

Dennell approaches paleoethnobotanical assemblages in a functional way - the composition of the 

assemblages are interpreted by reference to assumed past fundions of the site contexts with which the 

remains were associated and, in certain, cases, by comparison with grain size distributions generated in 

laboratory sieving experiments (Hillman 1984:1, 3). Dennell (1 976:235) suggests that foods of economic 

importance would be associated with activities such as food preparation, consumption and storage 

whereas unimportant plant resources should be found to be associated with refuse disposal, fuel or 

tempering. Each of these activities is likely to take place at different locations on the site and result in 

distinct plant assemblages at each location. 

Denneil's model suggests that contexts containing economically important taxa would be expected to be 

large and/or homogeneous. These types of samples would tend to have seeds of the same size (e-g. 

pure grain plus weed seeds of similar size) indicative of the processing sequerice which removed material 

both larger and smaller. They are Iikely to be recovered from storage jar, or pits, ovens, and coprolites. 



Contexts with economically unimportant taxa would be expeded to small andlor heterogeneous. 

Samples with many taxa and/or parts of plants (e.g. chaff and straw) may indicate a stage in crop 

processing and therefore the seeds present, possibly in large numbers, do not represent economically 

important species. These types of samges will tend to be more diverse in the size of seeds represented. 

ranging from very malt  to very large. These types of sampies may be expeded to be recovered, for 

example, from floors (e-g. threshingideaning areas). By identifying the context and examining the 

composition of the sample inferences about the economic importance of the taxa on a site can be made. 

7.2.2 Ethnographic Models 

Hillman (1981, 1984), Jones G (1991,1996, 1998) and Jones M (1 981 '1 985) advocate the second 

approach which differs from Dennell's work in that models are bas& on detailed ethnographic 

observation and analysis of botanical samples colleded during traditional cereal processing. These 

models provide a comparison between plant frequencies and associated adivities. 

Hillman (1 981, 1984) has done extensive work using ethnographic models of crop husbandry and grain 

processing to determine how these processes may be identifieci in the archaeological record. He 

emphasises that there are very few methods of processing cereal grains (without machinery) and that 

these do not change significantly by location although there are a few differences recorded between dry 

and wet locals (Hillman 1981 : 126). He determined that there are approximately 30 distinct operations 

involved in growing a crop and converting it to food for human consumption and that a number of these 

operations has a measurable effect on the composition of each of the major crop produds and by- 

products (Hillman 19W:l). It is only the operations that involve expmre to tire that are fikely to be 

represented in the archaeological record. And of those, only individuals which are small andlor dense 

enough to drop into the ashes where they will be charred rather than being bumed to ash which will 

survive (Hillman 1984:ll). Table 7.1 shows some of the main steps of crop processing in Hillman's 

model, their products or by-products and some seed characteristics. 

From his work Hillman has detemined that only eight categories and their products will survive and 

potentially become part of the archaeobotanicaf record (see taMe 7.2). Of these 8, the first 2 (sheaves 

and straw waste) and the 6'" (cleanings from hand sorting) are rarely recovered from archaeological sites 

(Hillman 1984:ll). 

Characteristics of the weed seeds which accompany these eight categories have also k e n  detemined 

and include size, 'headedness' and weight (Hillman 1984:24). Sùe is graded large or smaH and this 

detemined in companson with the size of the spikelets from the site (men possible). 'Headedness' is 

simply whether the seeds are produced in capsules or capitulae (heads) or not. Many common weeds 

are 'headed' and the seeds are released only in the course of processing, particularly if the capsules are 

immature at the time of hawesting. Weight is graded heavy or light based on the ratio of surface area to 

weight. In generat this ratio increases with decreasing size (Hillman 198424). 
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Table 7.1 Crop Processing Stages. Produd and By-Products and Seed Characteristics (modifiecl frorn 
Hillrnan 1984 and van der Veen t992:2O4) 

1 Crop Processing Stage Produa or ByProduct 1 Çeed Chrnctc"rtics 

Drying 

l Threshing jcoarse straw fragments + most j 
j rachises + coarse weeds 1 

1 

icoaner s t r i a ~  fragments + 
1 

I 

b m e  mchises and awns + 1 

jcoarse weeds 
1 1 

1 
I 1 - - 
jlight 'chaff + longer straw I 

!fragments + I&Mesl weed seeds lunaIl freel light 
!and heads + some rachises + ! 

I e 

jmost remaining straw nodes + jsmall. headed. light; 
Coarse Sieving weed heads + more rachis ismall. headed. heavy; 

j fragments :big, headed, heavy 

I 
-. . 

jtail grain + most weed seeds ; 
ismaller than Pfime grain + 1 

kmall. free, heavy rernaining small rachis a 

-------________U- j s e g m e  
I 

Product - Prime grain e 
I 

storage or bulk spikelet i 
sto re 1 

1 

big, free, heavy 
I 



Table 7.2 Material likely to becorne carbonised (Modified from Hillman l984:lO) 

Archaeobotanical assemblages can be comparecl with this data to establish if a site is producing its own 

cereals (producer site; or importing them (consumer site). Consumer sites are likely to have impoited the 

cereals in a clean or semi-dean state (the bulk storage stage in his model) since it would be impradicable 

to transport the whole plant. For glume cereals, particularly in wet areas. this would be serni-deaned 

spikelets and for free threshing grains this would be the semi deaned grains (Hillman 1981:142). The 

typica! assemblage frorn a consumer site would be composed primanly of cereal grains and weed seeds 

of a similar size (diameter) of the grains and by relatively few individuais of the waste or by-products such 

as chaff and straw nodes (in the case of glume cereals) (Hillman 1981:142). Producer sites, where crops 

are grown and processecl, the whole spedra of remains listed in TaMe 7.1 can be expected (Hillrnan 

1981 :142; Dennell l976:235). 

Jones M (1985) suggests that, contrary ta Hillman8s model, large quantities of grain are more likely to be 

found at producer sites. Because the grain is the least likely part of the harvest to be considered waste, 

as the crop progresses through the processing stages it is less and less likely that grains will be wasted. 

By the time the grain has reached the final product, the clean grain, or has reached a consumer site only 

a very few grains will be wasted. Most of the waste is likely to have occurred dunng the earfier stages of 

processing so assemblages with large numbers of cereal grains likely indicate production. 
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Jones has been able to distinguish two charactr:ristic types of pfant assemblages. Figure 7 . la  shows the 

characteristics of a typical producer site and Fisure 7.1 b a consumer site. The producer site is 

characterised by relatîvely large quantities of plant remains per litre of sediment and by high propaRions 

of cereal grains (about half of the samples have >50°h cereals) The consumer site is characterised by 

small seed densities and low proportions of cefeals (no samples contain as much as 50% cereals. some 

contain no cereals and/or no chaff). 

GRAIN 
1 O O I  

Figure 7.1 Temary diagrams showing charactefistic (a) producer and (b) consumer assemblages 
(modified from van der Veen 1991 :355) 

Ethnographic work by Jones G (1991) has provded other ways of cornparing weed segds and crop seeds 

to detemine focal production. The ratios of arale weed seeds to crop seeds and chaff to crop seeds are 

helpful in identifying crop processing and in dettmining if a site is a consumer or producer sites (Jones G 

1991 ; van der Veen l99l,l992). For exarnple. fine-sieved by-products have more than 50°h weed 

seeds and very few rachis intemodes and cleared products that have more than 80% grain and few 

rachis intemodes (van der Veen 1992, Hastorf '988:t 24).). A value for the ratio of weed seeds to cereal 

grains of much less that one indicates that then are many more cereal grains than weed seeds and 

suggests a cleaned product. A value much greater than one indicates rnany more weed seeds than 

cereal grains and suggests crop processing. 

The ratio between the number of rachis internoces and the number of grains may also be used to indicate 

local production. For example, Hordeum vulgaf? vulgare has 3 spikelets with one grain each at each 

node - a ratio of 1 :3 or 0.3. Therefore, in an arfhaeobotanical assemblage a ratio of 0.3 would represent 

a sample with cornpiete ears; a ratio of much m r e  than 0.3 would indicate more rachis intemodes than 

would be expected from complete ears which wuld  suggest an eariy crop processing stage; and a ratio 

of much less that 0.3, more grains than rachis i:ternodes, would indicate a later crop processing stage 

(van der Veen l992:82). 
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7.2.3 Complications and Biases 

The use of these models to describe the characteristics of an archaeologicâl site is not without problems 

or biases. For example, the models are centred on the idea that the mature cereal grain is the primary 

product of the crop and al1 other parts of the plant and of the harvest are by-produds or waste. As Bond 

(1 994:136) points out this rnay not be the case in Orkney. The marginal environment and lack of some 

resources (e-g. wood) rnay result in an increased emphasis on the unripe grain and other produds of 

cereal production (e-g. straw, weed .semis). This would likely resuH in significantly different sampie 

composition than described in the models. 

In Orkney historical documents describe the importance of straw and the many uses it was put to. For 

example it was used to thatcti roofs; make rope and baskets; provide fodder for livestock; and was used 

in byres to soak up waste (Fenton 1 978:176-7,260-273). There is some evidence that straw was so 

valuable as to be a produd for Vade. As well, because of limited resources (e-g. trees), the waste 

products of crop processing rnay not have been thrown away but used (e-g. chaff for kindling) or dunng 

times of hardship for food and fodder. Weeds colleded during the hawest rnay not have been thrown 

away as waste but rnay have k e n  calledeci and used for vanous purpases. In addition to its use as a 

fuel turf was used for many other purposes (e.g. building matenal, bedding matenal in byres both in fis 

natural fom and in the fom of ashes) (Bond 1994:134), The piants introduced into the assemblage from 

these altemate routes rnay not be significantly different than some of the material that would be expected 

to result from crop processing (e.g. culm nodes, weed seeds). It is difficult, if not impossible, t0 

distinguish between them in the palaeoethnobotanicai record. 

An additional complication at Quoygrew is that the excavated and analysed part of the site is a midden 

and therefore represents a secondary context; one which rnay represent the mixing of several primary 

contexts (hearth, oven, byre etc.). As a result, the assemblage rnay be more cornplex and due to the 

mixing and it rnay be impossible to identify a particular step in the processing of cereal grains. Hillman 

(1984:13) believes that his model can be applied to secondary contexts such as middens as long as the 

composition of the assemblage suggests that it was derived from a single class of operation. He States 

that there are only a very few steps in the model that would regulariy produce carbonised material at a 

habitation site. These are the fine sieving and cleanings from hand sorting. In wet areas the dehusking 

(by pounding) of stored spikelets of glume wheats and the cleaning of the grain (by smali-sale 

winnowing and sieving) occurs daily, usually indoors. The waste is likely to have been swept into the 

domestic hearth where the light chaff would be bumed away but the more dense components would fall 

in10 the ash and survive. Accidents during the parching or roasting are thought to have been rare relative 

to the daily accumulation of hearth ashes (Hillman 1984:13). 

Differential preservation of the various taxa and components of the cereal crop (e.g. straw, grain, chaff) is 

also an important bias. Research by Boardman and Jones (1990) has shown, for example, that rachis 

intemodes of free-threshing cereals. are typically one of the first components to bum cornpletely away. In 



addition cereals have muttiple chances of exposure to fire and are usually over represented campared to 

other taxa which may not be exposed to fire on a regular bases. These biases can significantly impact on 

the ratios discussed earlier. 

The final potential problem is one of dassification. Assigning any given taxon membership into a mutually 

exclusive category is problematic. Changes in classification scheme has the potential to significantly alter 

the results. This topic is explored further in the following section. 

7.2.4 Application of Models to the Quoygrew Material 

Before applying the Quoygrew material to the modefs presented a b v e  it is important to evaluate the 

classificaticn scheme used. As indicated earlier, plants are notoriously difficutt to classify into mutually 

exclusive groups. For the purpose of discussing the taxa recovered at Quoygrew the initial classification 

scheme proposed earlier was suffkient. For the application of the ethnographic models ta the Quoygrew 

material some redassification may be appropriate. 

As noted in the Results chapter, many taxa not categorised as Arable Weed faxa have k e n  found in 

arable fields and may be better included in that category. Changes in agricultural practices may have 

significantly changed the charaderistics of the taxa found in arable fields. For example, the ard plough 

used by famers during the Viking AgeINorse Period did not eliminate most petennial and bienniaf weeds 

as do more modem ploughs (van der Veen 1992:76). Thus, many of the taxa recognised as ~uderals 

may actually be arable weeds. A similar argument can be raised for many of the Wet Ground Taxa 

(Jones F.11 1988:45). For example, EIeocharis palusfris is found as a weed of rice fields and is found dry 

sown rice as well. It is possible that pnor to agncuttural improvements of the 1800's it and other Wet 

Ground Taxa were weeds in the poorly drained fields of Orkney (Jones M 1988:45). 

A Revised Arable Weed Taxa category, which indudes any taxon for which a reference to araMe fields, 

has been created. Some of the heath taxa have been noted in arable field but these have not been 

included in the Revised Arable Weed Taxa category as they are unlikely to be found in araMe fields on a 

regular basis. However, Danthonia decumbens, originally categorised as Heathland Taxa. has been 

firmly established as an arable weed at Welsh sites and will be considered an arable weed here (Hillman 

1981 :124). Also, at this time most non-seed material will be eliminated from the discussion (e-g. 

seaweed, Empetrum leaves and Calluna leaves/shoots/). The Revised Arabie Weed Taxa category 

contains 23 taxa not found in the original category. In Table 7.3 the taxa which are not shaded are the 

new additions. In this new classification scheme al1 but one of the Ruderal Taxa have shifted into the 

Revised Arable Weed Taxa. The other taxa corne from the Wet Ground Taxa, Grassland Taxa and the 

Unclassified Taxa categories. 

80th the original and revised classification schemes will be used in this discussion. As cari be seen in 

Figure 7.2 the reclassification results in a major difference in the percentage of Arable Weed Taxa. For 
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the Norse Period the original Arable Weed Taxa category represents about 1 1°h of the total material 

recovered whereas the Revised Arable Weed Taxa Category represents about 50% (exduding the non- 

seed material listed above). With the original classification scheme during the Norse phase 

approximately 55% of the recovered material represents agriculture. This jumps to approxirnately 93% 

with the revised classification scherne. 

Original Cstsgariw 

Figure 7.2 Percentage of Total of Crop Taxa, Chaff. Arable Weed Taxa and Other Taxa 



7.2.4.1 Theoretical Model 

The usefulness of Dennell's approach at the cunent level of excavation at Quoygrew is limited. At 

Quoygrew only the midden has b e n  analysed so intra-site comparisons cannot be made. By definition 

the material in a midden is waste and as such one might exped to find the m&ng of waste produds from 

many sources including m p  processing, household waste and byre material. Mihile there is no doubt 

tha: Hordeum, Avena and Linum were economically important there are doubts about Triticum and some 

of the other taxa which have historical reference to their use. As other areas of the site are excavated the 

economic importance of some of the other taxa may become dear. 

7.2.4.2 Ethnographic models 

It is difficult to place the Quoygrew midden assemblage as a Mole  or by individual context into one or 

more of Hiilman's crop processing stages due the mixed nature of the midden. However, the presence of 

arable weed seeds and chaff are suggestive of loûal production. The majority of the Arable Weed Taxa 

(both original and revised) for which there is infornation are categorised as small. free. heavy which is 

characteristic of Hillman's Fine Sieving category (See Table 7.3). Vefy few small weed seeds would be 

expected in the Cleanings From Hand SoRing or the Semi-Clean Grain in Bulk Storage. There are two 

taxa that are categorised as big and heavy. One, Ramanus faphanistrum is headed and the other, 

Polygonum convolvulus is free. They may represent the Produd stage (see Table 7.3). 

It is also difficult to detemine whether the recovereâ cereal caryopses represent prime or tail grains. It is 

possible that the grains represent both as there are no apparent breaks in the distribution of length, 

breadth and thickness of the caryopses which might indicate a distinction between the two. While prime 

grains are not expected in the Fine Sieving or the Cleaning crop processing stages they may have k e n  

added to the midden when the domestic hearth was cleared of debris. 

Chaff is present in very mal1 amounts; only 11 7 pieces were recovered (induding cf. indentifications). 

Most (98) were awn or glume/paleaAemma fragments which are hard to quantify. The remaining chaff 

was made up of floret bases (1 3) and rachis intemodesfnodes (16). This combination of chaff applies 

best to Hillman's Fine Sieving and Cleanings form hand-sorting categories. 

Two ratios using cereal grains, certain chaff elernents and arable weed seeds have been used to 

determine a crop processing stage and are useful for this discussion about local production or importation 

of the Quoygrew material (van der Veen 1992:82). Even though. as noted below. there are instances 

where the numbers of individuals are low and/or the sample sizes are small which may limit the 

information gained from these ratios it was felt that they provide an objective and useful way of analysing 

the data 
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Table 7.3 Characteristics of the Arable Weed Taxa at Quoygrew. Shading indicates taxa included in the 
Original Arable Weed Taxa Categofy. 

Taxa Seed Characteristic 

Carex undif. 

Chenopodiaceae undif. ----------------------------------- 
Chenopodium album -------- -------------- Small. Free. Heavy 

-m_---- - 
C~EOPI~~KESE ---------- ----- ----_ - Srnall. Free. Heavy 

---------------O----- 

Compositae undif. 
---------------------,------------------------------------------- 

Danthonia decumbens Small, Free, Heavy 
-----------------------*--------------------------------- 

Ele palusfns --- - Small, Free, Heavy -- 
Euphornia heliscopia a--- --- --- - 

Smaii. Free. ~ i g h r  
Gramineae undif. < = 2 mm ------------------------------- - Small Free Heavy 

-------m----- 

Juncus sp. ----------- ------------------------ -------m------ 

Lapsana cornmunis --- ------------------------ - - - - - - - - - -  
Legume - <4 m m  --- -------------- -- 
Luzula sp. ---------- ----------------.---a ------UUui 

Montia fontana Small. Free. Heavy 
1 Piantaao lanceolats 1 Srnall. Free. Heavy 

-------- 
Small. Free. Heaw 

Rumex O btusifolius type ------------------ ------------ ----------- 
Rumex sp. Small. Free. Heavy ----------- -----_------------ ------ - 
Silene dioica 
-----------c------u-- -Y----* 

Spergula arvensis -- --- ----III--- Srnall. Free. H e a ~  
Stellana media SrnaIl, Free, Heavy 

The first ratio calculated is that of Hordeum rachis intemodes to caryopses. For the calculation of this ratio 

only securely identified Hordeum caryopses and al1 rachis intemodes were included. At Quoygrew 

relatively few Hordeum rachis intemodes were recovered in only nine contexts. The ratios for these 

contexts as well as for the Norse phase are shown in Table 7.4. All but one of these contexts (AOO6) 

have a very low value which may suggest a latter stage of crop processing. The ratio for A006 iç 0.25 

which indicates almost wmplete ears. However this may be a fundion of the small sample size (6 litres) 

and the small number of individuals identified (4 caryopses and 1 rachis intemode). 



Table 7.4 Ratio of Hordeum vulgare vurgare rachis intemodes to caryopses. 

The second ratio is the number of arable weed seeds to cereal grains. Using the original classification 

scheme there are more cereal grains then there are arable weed seeds in 17 of the 24 conte* VI%) 
and for the Norse phase as a whole (Table 7.5). The nurnber of contexts with more cereal grains than 

arable weed seeds drops to 14 of the 24 (58%) wtien the revised classification scherne is used. Severi Of 

the contexts have fewer than 50 identifid individuals. This may make the ratios suspct  and SOme 

researchers elirninate samples with less than 50 identifiaions (van der Veen 1992). If these cmteXtS 

are eliminated 94% (original classification) and 70% (revised classification)of the rernairiing Wnte~tS have 

more cereals than weeds. 

Context 

A005 
A006 
A01 5 
A01 3 
A01 7 
A021 
A022 
A023 
A025 

Norse phase 

When examining the data for the original classification 1 1 of the contexts (A003, AO12, A01 3, A01 5, 

A01 6/17, A01 9, A021, A022, A023, A024, A026) have a ratio of less than 0.2 indicating more than 5 times 

as many cereal grains as there are weed seeds. Two of these (A022 and A023) have c. 14 times as 

many cereal grains as weed seeds. Only one context (A007) contains more weed seeds than m e a l  

grains. While the definition of 'many morem is arbitrary a deaned crop sample would be virtuaiiy weed 

free. Only A022 and A023 approach this Iirnit. This rnay indicate that the contexts contain material 

representing a faidy late crop processing stage such as the Fine Sieving waste, possibly with SOme 

cleaned product. 

Ratio of Hordeum Rachis 
Intemodes to caryopses 

0.01 
O -25 
0.06 
0.02 
0.04 
0.01 
0.03 
0.01 
0.06 
0.01 

When the revised classification scheme is used this ratio is quite different. Now 7 (A002, A004, AOOS, 

A006, A007. A010/11, A025) of the contexts have more weed seeds than cereal grains. Five have 

slig htly more cereals than weed seeds but are close to equal ( A003, A008, A009, A024 and A026) 

The remaining 5 contexts have more cereal grains than weed seeds but never have more than 4.5 times 

as many cereal grains as weeds. The composition of the revised category contexts is more clearly 

associated with a late stage in crop processing than are the original category contexts. 
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Table 7.5 Ratio of Arabie Weed Seeds to Cereal Caryopses Shading indicates contexts with fewer than 
50 identified individuals 

4 6  j 1.44 ------ 
36 : 0.75 -- 
T I !  1 .O4 ---A -------- 
149 : 1 -41 - _  - 
21 1 

-__1___ 
233 

1.50 

a k;rble wced b m b L c  Weed 

Figure 7.3 Ternary diagrams showing the characteristics of the Quoygrew assemblage. (a) Original 
Arable Weed Taxa (b) Revised Arable Weed Taxa. 

Following the example of Jones G. (1981) two diagrams have been created for the Quoygrew data 

showing the percentage of crop taxa, chaff and arable weed seeds by context. The first. Figure 7.3a uses 

the original classification scheme and Figure 7.3b uses the revised classification scheme. Only the 

securely identified cereal grains were included; fragments. unidentified caryopses. and cf. identifications 
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were not included. Awn and glurne/paleaAemma fragments were exduded from the analysis as they tend 

break into numerous pieces. 

The distribution of the Quoygrew matenal is most similar to Jones' producer site with the dominance of 

crop seeds followed by arable weeds and chaff. Using the original classification scheme 92% of the 

contexts consisted of more than 50% cereals. This value dropped to 67% using the revised classification 

scheme. Three contexts (A014, A018, A020) contain only cereal but this is most Iikely a result of the 

small sample size (0.1, 0.4 and 1 litre respedively) rather than refleding a real dominance of cereals- 

The seeddper litre tend to be smaller than the typical producer assemblage with more than half the 

samples having l e s  than 10 seeds per litre. 

Overall the best charaderisation of the Quoygrew matenal in terms of the various models is that of a 

producer site. Based on the comparisons with both Hillman's crop processing model and with Jones' 

typical producer/consumer diagrams it would appear that Quoygrew fRs the description of a producer site 

better than it does a consumer site. The presence of the chaff and the arable weeds indicate fccal 

production as do the ratios of chaff to cereal grain and weed seed to cereal grain. The charaderistics of 

the weed seeds indicates the Fine Sieving stage of crop produdion with the possible addition of Cleaning 

from hand-sorting andfor mistakes made during cooking. The Fine Sieving seems to be the best fR as 

most of the categories of remains are present, 

Aside from the use of the models there are addlional sources of evidence for local production at the site. 

The seaweed of which plenty was found, could have been used as a fertiliser. There is docurnentary 

evidence of its use as such extending back into the 1700's (Fenton 1978, 1986). In some cases, the 

seaweed was bumed to ash and then spread on fields and at other limes it was piled and left to rot. Its 

recovery from the midden can only hint at its use as manure as has been discussed previously seaweed 

was also used as a fuel and this route to the midden cannot be ruled out. 

That the site is situated in an area of soi1 suitable for agriculture and that piaggen soils have been 

identified at the site, are also suggestive of local production. Atthough the dating of the plaggen soi1 is 

limited to a basal date, which dates the origin to the lron Age, it may have continued to develop through 

the Viking Age/Norse Feriod. Simpson has suggested that the composition of the soit is similar to other 

Norse Period plaggen soils. 

In summary, it seems likely that the Hordeum and Avena, at least, were locally produced. There is no 

specific evidence to support the local production of Linum; no capsules wer? recovered and no artefacts 

relating to Linen production were recovered. However, given M a t  is becoming evident in the 

palaeoethnobotanical assemblages for the VikingINorse peBod about Linum it is probable that it too was 

locally produced. The Tritcum wuld also have been locally produced as the presence of the rachis 

internode would not be expected on a consumer site. 



7.3 Quoygrew and its Regional Context 

7.3.0 Ifltroductiori 

In order to put Quoygrew in perspective, it will be compared to 7 sites which were part of the Norse 

Earldom(s) of Orkney. Three sites are located on the Nonhem lsles fluquoy (Westray). St. Boniface 

(Papa Westray) and Pool (Sanday)). two are on Mainland (Birsay Bay Sites and Earf's BuIOrphir) and two 

are situated in Caithness (Freswick Links (two assemblages) and Robert's Haven) (Figure 7.4). The 

Birsay Bay Sites indude Brough Road, erough of Birsay and Beachview (two assemblages). lncfuding 

Quoygrew, there are 13 palaeoethnobotanical assemblages. Unfortunately little or no numencal data are 

availa ble for Pool (2 assemblages) or St. Boniface. 

A surnrnary of the important aspects of the sites is presented in Table 7.6 below. A bnef description of 

the sites, focussing on the methods used to recover the botanicaf samples, is presented in Appendix 8.1. 

Four of the assemblages date to the Viking Age the remaining 11 to the Norse Period. Ali of the 

assemblages include midden material and m e  of them also contain ocuipation material. The method 

of colledion of the botanical materiaf varied from simple immersion in water to machine assisted notation 

(using both water and chernicab The mesh sizes used to colled the light fraction vaned from 0.3 to 0.85 

1 Quoygrew 
2 Tuquoy 
3 St. Boniface 
4 Pool 
5 Birsay Bay 
6 Earl's Bu/Orphir 
7 Freswick Links 
8 Robed's Haven 

Mainhnd O 

A! 8 
r CAITHNESS 

/ LI !O 
\ 

\- 
l I i K 

gure 7.4 Location of Sites Considered in this Section 



Table 7.6 Surnmary of Data about the Sites under discussion (modified from Barrett 1 995:42(E42I) 

wcio- -- 
Um 
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7.3.1 Difficuîties and Limitations of Site Corn pansons 

There are a number of difficulties encountered when attempting site compafisons. One of the limitations 

is the availability of data. While the number of exwvated sites dating to the Nome Penod with 

palaeoethnobotanical assemblages has increased in the last few years. many remain unpublished. Of 

the sites listed above. only the first three (Frem-ck Links, St. Boniface, Birsay Bay) have published site 

reports readily available. Most of the other sites have been published in a vanety of sources but these 

contain little or no numerical palaeoethnobotanical data. For most of the sites unpublished data have 

been made availabie but restridions on its reproduction have k e n  imposed. 

A related difficulty is that the puMished site reports and other publications Vary in the amount of detail 

they provide about the palaeoethnobotanical data- Some present the data as a discussion only and do 

no1 provide species lists or frequency data (e-g. St. Boniface). Others present species lists with ubiquity 

data rather than frequencies (e.g. Pool). The best provide both species lists and frequency data (e-g. 

Freswick Links, The Birsay Bay sites). This vanability limits the type of analyses that can be perfonned. 

Some other problems of companson lie with differences in the scale of excavation; excavation, recovery 

and analysis techniques; sample size; and the environment of deposition and recovery. The s a l e  of 

excavation at Quoygrew during the 1997 season was very small as it focussed on only the exposed fish 

midden. The data from some of the other sites represents the excavation of whole settlements. As a 

results direct companson with other sites may be misleading. 
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Differences in excavation, recovery and analysis techniques rnay result in significantly different 

assemblages and make statistical compan'sons difficult. For example flotation techniques Vary frorn site 

to site. At Pool flotation was done using a Cambridge-type froth notation machine whereas at Robert's 

Haven, Freswick Links and Quoygrew a modified Sirâf tank was used (Bond 1994, Morris et al. 1995, 

Barrett 1995). While these different rnethods of flotation rnay have causeci differences in the sampies 

recovered the size of the mesh used to capture the Iight fradion rnay be more significant in ternis of 

possible biases. Mesh sizes ranging from 0.3 mm to 0.85 mm were used at the various sites compared 

here (Barrett 1995:420). 

Differing sampling strategies in the laboratory also cornplicate cornparisons. The Quoygrew material was 

cornpletely examined for seeds- The Freswick Links data, for exampie, had a number of sampiing 

strategies applied to it, Some of the samples had 100% of the material examined for botanical data M i l e  

other samples had only SOOh of each sample examined. m i l e  this might provide a list of the species on 

the site it does not provide frequency data that can be compared with other sites where 100°h of the 

rnaterial was examined. Another example of a different strategy is that employed for the St. Boniface 

where only the >1 mm light fraction material was examined. 

The nature of an assembiage rnay change depending on the level of identification that the individuals are 

taken to (family, genus or species level). This is detemined by a number of factors induding differential 

preservation at the different sites; differences in soi1 rnatrix (dayey soils rnay leave more residue on the 

seed hiding their morphology and thus reducing species level identification); differences in reference 

matefial avciiiable for comparison (e.g* if there are only a few Carex sp. in the reference collection species 

identification is rnuch more precarious) and, of course. differences in the analysts, desire or need to 

identify to species level al1 are important factors. 

That there are difficulties involved in site cornparisans does not invalidate the attempt. Only broad 

similarities and differences will be noted. 

7.3.2 Site Cornparisons 

7.3.2.1 Recovered Taxa 

The taxa recovered at Quoygrew are typical in the sense that they, with the exception of the cf Ficus sp., 

are regularîy recovered from Viking Age/Norse Period sites in Orkney, Shetland and Caithness. AI1 the 

taxa recovered from Quoygrew, with few exceptions, were also recovered at the other 7 sites. The major 

exception to this is the cf. Ficus sp. which was not recovered at any of the other sites. A few other taxa 

were also not recovered at the other sites and many additional taxa not recovered at Quoygrew were 

recovered at the other sites. On average any given taxon zppears at only 3 of the 6 sites for which there 

are numencal data. The missing species rnay refled real differences between the sites either 

environmentally (different vegetation habitats at and around the sites) or differences in the use of the site 
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(e.g. consumer versus producer). However, some of the additional taxa may be the result of differences 

in the levei of identification (e.g. family, genus andfor species) at the various sites. 

Gien the high variability in the species recovered it is more useful to discuss the botanical data in 

categories rather than by individual taxa. For the sites where frequency data is available, a compatison 

of the different categories of data by site is possible. The revised categories discussed above are used 

for this discussion. Figure 7.5 shows the percentage of the total number of seeds in each categories by 

site. Cereals make up more than 50% of al1 the mateiial recovered at al1 but two sites. At Quoygrew the 

cereals account for approximately 38% of the material recovered and at Roben's Haven only about 24%. 

When al1 material that represents arable agriculture are considered as a group, they make up more than 

75% of al[ the material at al1 of the sites. Quoygrew and Robert's Haven are quite different than the other 

sites in ternis of Arable Weeds Taxa. At both, slightly more than 50% of the taxa recovered were arable 

weeds. The other sites have anywhere from 1 to 20% arable weeds. Beachview Studio Site has a large 

arnount of chaff (-16%) compared to the other sites which range from O to 3% of chaff. Quoygrew, 

Tuquoy and Robert's Haven also share similar proportions of Other Economic Taxa (Le. tinum 

usifatissimum) The proportions of the other categories Vary and may refled differences in surrounding 

environments. 

Correspondence analysis was applied to the data and supports the conclusions from the visual inspection 

of figure 7.5. The first two dimensions, shown below, expiain about 75% of the variation in the data. The 

scattergram indicates that Robert's Haven and Quoygrew are similar to each other and different from the 

others and that this is due to their low proportion of Cereal Taxa and high proportions of Arable Weed 

Taxa and ûther Economic Taxa (tinum) (Figure 7.6). The other sites are similar to each other with high 

proportions of cereal, relatively low amounts of arable weeds and varying amounts of the remaining 

categories. Brough of Birsay Sites VII-IX, Phase 2 is pulted away from the duster of sites by its high 

proportion of Wet Ground Taxa and Beachview Studio Site is isolated from the duster by its high 

proportion of cereal chaff. 
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Dimension 1 

C: Cereal Grain Si Brough Road. Area 2 [VA] 
C2 Cereal ChaffIStraw S2 Brough of Birsay S i  VII-IX. Phase 2 [VA] 
C3 Other Economic Taxa 53 Quoygrew, Column A w] 
C4 Arabie Weed Taxa S3 Tuquoy Area F (LN] 
CS Grassland Taxa SS Beachview Burnside. Area 2 [LN1 
C6 Heathland Taxa S6 ûeacliview Studio Site [LPJI 
C7 Ruderal Taxa S7 Earl's Bu, seleded LN contexts 
C8 Wet Ground Taxa S8 Freswick Links NCA [Lw 
C9 Unclassified Taxa S9 Freswick Llnks MCA (LN] 
C l  0 Exotic Taxa S I  0 Robert's Haven, Area A [LN] 

Figure 7.6 Scattergram showing the results of CA on Sites versus Category 

Bond (1 994) .bas noted what seems to be a shift in the dominance in the cereals during the Viking 

AgefNorse Penod. Avena appears to occur more frequently and abundantly than Hordeum during this 

time at a number of sites. This speculation cannot yet be confimed as there are relatively few good data 

sets available for comparison. Figure 7-7 shows the proportions of the crop taxa for the assemblages 

under discussion here, where this data is available. Five of the assemblages (Brough of Birsay Sites VI!- 

IX. Phase 2, Beachview Studio Site, Beachview Bumside Area 2, Earl's Bu and Robert's Haven) have 

Avena as the dominant taxon. The remaining seven have Hordeum as the dominant taxon. 

There may be a geographic pattern to the distribution to the dominance of Avena or Hordeum. The more 

northem and perhaps more marginal sites have a higher proportion of Hordeum. On Caithness, the two 

Freswick Links assemblages have slightly more Hordeum than Avena and the Robert's Haven 

assemblage has slightly more Avena. An alternative explanation rnay lie with the presence of Linun as it 
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7.3.2.2 Biometrical comparison 

Biometrics is another method of comparing one assemblage to another- This method is not without 

problems and they corne in three main foms. The first is the uncertainly surrounding the distribution of 

dimensions of the living assembiage caused by both natural and cultural processes. There is natural 

van'ation within a single plant in the sue of the caryopses. Basal and terminal caryopses tend to be 

smaller than the middle caryopses. There are also differences between the outer and inner caryopses in 

the 6-rowed forms, the outer two being smaller. As well, caryopsis size depends on the stage of ripeness 

when harvested (e-g. the lengîh decreases and breaâth and thickness inmases as the caryopses 

matures). In the somewhat marginal environment of Orkney where cereals may not always have been 

fully mature at harvest, this would certainly impad on the dimensions of the cereals. 

Compounding this is the uncenainty of the effeds of cham'ng on the dimensions of seeds. As has been 

noted by many (e.g. Bond 1994, van Zeist 1968, Renfrew 1973) carbonisation of cereal grains causes 

distortion. van Zeist (1968:48) reports that Hopf found carbonisation of modem wheat and barley resulted 

in a decrease in the length and an increase in the breadth. And Renfrew (1 973:1O-l3) reports that cereal 

caryopses will shnnk up to 13%. Difierences in charring mimes between different samples and 

assemblages may result in diierences in size that may be a fundion of the environment of chamng rather 

than on adual size differences. 

The third diffictilty with biometrics is that although recording of seed dimensions is standard, rarely are 

these values published, and then often only the mean and the range are presented. Without the standard 

deviation or variance little can be done to evaluate statistically the similarity or dissimilarity between 

different assemblages. 

Although there are difficulties with the biometrical data they are a set of objedive data and they can be 

used to show that sites or samples do or do not diier in this respect. The cause of any âiierence is, of 

course, difficult to determine. It has been show that differences between samples and/or sites may 

refled differences in context (e.g. prime grain vs. by-produds of sieving), differences in species, 

subspecies or varieties or differences in growing season or environment. 

The Hordeum at Quoygrew is simifar in size to Hordeum measured at other Viking Period and Norse 

Period sites in the Study area (Donaldson 8 Nye 1989:262, Microfiche table M4. M5. M57; Bond 

1994:190). There may be a trend towards larger grains through time as Neolithic and Bronze Age grains 

from Pool and Birsay Bay are slightly smaller (Donaldson 8 Nye 1989:101, Bond 199411 90) (Table 7.7). 



Table 7.7 Length. Breadth and Thickness for Hofdeum at vanous sites. 
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The Quoygrew Avena is also of a similar size to others of the Norse Period in the study area (Bond 

l994:192; Donaldson & Nye 1989:262. Microfiche taMes M53, MS4 and M57; Nye and Boardman nd). 

Interestingly, Avena caryopses seem to decrease in size from the Late PictishNiking Period to the N O M  

Period (Table 7.8). The Norse Period material at Pool, Tuquoy and Quoygrew are srnaller than eafiier 

periods. 

Table 7.8 Length, Breadth and Thickness for Awna at various sites. 

The Linum at the Norse Period sites in the study area is similar in size (Bond 1 994:198; Bond 8 Hunter 

1987:176; Nye & Boardman nd). Like the Avena there may be a decrease in size through time (Table 

7.9). As well. Norse Period sites frorn outside the study area (Ireland and the Western Isles) have lar 'er 

seeds. The difference may be a refledion of a different environment or a different use (fibre versus oil) 

(Bond 8 Hunter 1987:176). For example, the Linum seeds from Damgalla II, Limerick were found 

pressed together suggesting their use for oil (Bond and Hunter 1987:176). 



Table 7.9 Length and Breadth for finum us#atissimum at various sites. 
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In general the Quoygrew material shares similar sire charaderistics with most of the material recovered 

in the study area. There are sorne interesting differences in the dimensions of the seeds through time but 

the limited data set preciudes further discussion 



Chapter 8: Conclusion 

8.1 Conclusion 

The purpose of this thesis was to present the preliminary pafaeoethnobotanical analysis of the Norse 

Period midden at Quoygrew and to discuss the possibility of local produdion or importation of the 

economic taxa. In addition it was hoped that this analysis would provide additional infornation to be used 

in further danfying the nature and timing of the transition from the Norse Pen'od to the Medieval Period. 

The preliminary analysis of the botanical remains from the fish midden at Quoygrew indicates that the site 

is fairly typical of other Viking AgeMorse Period sites in Orkney, Shetland and Caithness in ternis of 

species present. The Horû&um, Avena. tinum are standard finds on Viking Age/Norse Period sites. WRh 

the exception of the Ficus sp. the suite of araMe weed and other taxa are also typical of other sites in the 

area. The Triticum sp. afthough unusual for Viking Age/Norse Period sites is not without precedent. 

lndeed the number of sites with wheat is steadily increasing as more and more systernatic excavation and 

analyses are completed. 

The presence of cereal chaff and arable weed seeds indicates that the HomEeum and Avena were grown 

and processed at the site. The Unum usitatissimum was also Iikely to have k e n  locally produced but 

because of the lack of waste produds from the processing of this crop no definitive statements can be 

made. The Trüicum sp. recovered is l e s  Iikely to represent a locally grown. prÏ~nary crop. I! seems 

unlikely that famiers would have investeci much time in such an unpredidable crop especially when 

failure could mean starvation. However, given the slightiy wamer temperatures suggested for at least 

some of the Norse Period it is possible that T-iticum could have grown to maturity in the Northem lsles as 

a weed in other primary crops. 

The composition of the botanical material from the midden suggests domestic use rather than a 

specialised fish processing midden. The botanical assemblages from the various contexts are quite 

simiIar which suggests that there was no shift in arable agncuiture during the time the midden was in use. 

No evidence for the large scale importation of cereal grains was found and therefore no evidence to 

support the idea of increasing long-range market trade. Ongoing examination of the midden material 

frorn the other Columns (B and C) appears to support these results but until the analysis of these columns 

is cornpiete these statements must rernain conjectural. 

Explanations for why this midden was allowed to accumulate rather than be used as fertiliser for the fields 

are not obvious. Pertiaps with an abundant source of seaweed and/or animal waste there was no need 

of the additionai matenal. As well, it is possible that the volume of midden matenal was so great, 

because the use of peat or peaty turf for fuel produces an abundance of ash, that there was simply too 

rnuch midden to use it ail. An alternative hypothesis is that the cereals were grown locally on the Island 
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(e.g. at Tuquoy) but not specifically at Quoygrew. If this was the case the midden matenal would not 

have been used as there would have been no adjacent fields under cuiüvation. This, however. seems 

unlikely given the suitability for agriculture of the nearby land and the presence of the deep plaggen soi1 

surrounding the site. 

8.2 Future Considerations 

In order to appreciate fully the history of plant use and production at this site much more anatysis needs 

to be compieted. Continued work on the 1997 midden material will help eluadate both diacbronic and 

synchronie changes in plant uses at the time of the use of the midden. A broader understanding of the 

site will be available when the 1999 and 2000 season samples are analysed as they cover different areas 

of the site as well as different time periods. ln 1999 a midden, dating to the Viking Age, was excavated 

as was a house possibly representing the Medieval Penod. As the analyses of these contexts is 

completed no doubt interesting cornparisons will be available. 
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Appendix 2.1 Scientific Name, Cornmori Name and Category of Taxa recovered from 
Column A Quoygrew 

~yop)yb 
Bryophfle MOIWI U- or ~road 1- 

~yoghy(- 
Ca- un& 

S f ~ ~  ms&a QWkwCed ArabkWeeQTsta 
ch.nogod- 

W r P  orache UndaslhM oc Braed Tam. Rudcnl 
ChencOodgaae uneil RudcrsVVnda#dicdaBroad Taxa 
-rp Um&sM@aorBn#4Tig 
Chsnopcdnm, album Fat Hm Ara* Wccd faxa 

-port- 
CorripaSnae undd U m ~ r B r o a d T i ~ a  

WU Glarnd lala 
Wet Grairul Tam 

Hcanhnd Taxa 
Exiacew 

W~UM VU- m. HtahCr hamaIw 1- 
c a l I w i a v ~ . h o d s n t a n s  Lm. - HWtMarul T a g  
Cslluna vulpsns wmd Ling. HceVicr Hutfibnd T a g  
Encàcc# undil. Hwuwalle T œ  

Gnmlneae 
Avena caryopsis Oat Cereal Grain 
Avena caryopsis fragment 
Avem k e t  bases 
Avena am 
Honkwrn vuigare caryopus 
cf H vulgam caryopws 
H vu(gare caryopus fragment 
H vuQare rachrs rnlemode 
H vuQan? rachis nc& 
H vulgare awn 
cf Tnircum sp carycpws 
Tnlrcvm sp ractis intemode 
Inde1 Cereai caryopSei fragments 
Inde1 Cereal slraw 
Cereal Olumes 
DanftImta decumbens 
Grarnineae undif < = 2 mm 
Gramineae undd > 2 and < 4 mm 
Grarnineae undif > = 4mm 

Heath Grass 
Grasses 
Grasses 
Grass3 

Cereal Grain 
Cereal Chaff and Stmw 
Cereal Chan and Str;iw 

Cereal Grain 
CereaI Grain 
Cereal Grain 
Cereal Chan and Sraw 
Cereal Chan and Slraw 
Ccreai Chal'! ana Slraw 
Cereat Grain 
Cefeai Chan and Slraw 
Cereal Grain 
Cefeal Chan and 8tav 
Cereal Chan and Svaw 
Heathland Taxa 
Unclassfied or Broad Taxa 
Unclassified or Brwa Tara 
Unciassilied oc Brwa T a m  



Fwnily, Genus and Species Carmon- 

)lyprrtkace.. 
HVpsnaanSD S1 J&Wswm u ~ o r B r o i d T o i r a  
CfHvpenccnnrp St Jotm's Wat UmassdMaûrœûTag 

Juncrceu 
LuZola sp W a W u a  Undauncd 
Juncus sp uncbsdtd a Bread Taxa 



A probabllity of 100% mtans the radlocarbon date Intef8ecb the dtndro calibmtion curve al thh age. 

Contelct 

A025 

A004 

A005 

Al1 results are rounded to the nearest multiple of 5 years 

Calibrated with the bldecal data set INTCAL93 from: M. Stulver and P.J. Rtlmtr; Radiocarbon 35 (1993) 215-2313 

This data set uses the dendro callbration resufis from: 

M. Stuiver and G.W. Pearson; Radiocarbon 35 (1 993) 1-23 
G.W. Pearson and M. Sutlver; Radiocarbon 35 (1993) 25-33 

T.W. Llnlck, A. Long. P. Damon, c. W. Ferguson; Radiocarbon 28 (1986) 943-953 

B. Kromer and B. Becker; Radlocarbon 35 (1993) 125-135 

g u 
(O 
3 a 
Si' 

Sample Number 

1063,1064,1065 

1017 

5262 

Species 

Hordeum 

Hordtum 

Hordeum 

Bos bones 

Radiocarbon Date 

1220+1- 50 BP 

800 +1- 50 BP 
û6û +1- 50 BP 

970 +1- 40 

Calibratecl Dates 
10096 

790 AD 
1255 AD 

1025 AD 

Date 

Cornpietad.. 
26-Jun-98 

26-Jun-98 

&Mar-98 

Collagcn 

Ykld (%) 

NIA 
NIA 
NIA 
2.7 

ISO T m  

Lab Numkr  

TO-7118 

TO-7117 
10-7530 
TO-7529 

683 # C.1, 

770 AD - 8ûS AD 
1215 AD - 1285 AD 
11SSAD- 122OAD 

1020 - 1 MO AD 

Wdght 

Used  (mg) 
127 

58 

74 
1650 

95.5 96 C.I. 
675 AD - 900 AD 

1165 AD - 1295 AD 
1150AD- 126OAO 

O95 - 1 160 AD 



Appendix 4.1 Harris MatrÏx, Column A 



Appendix 4.2 Field Context Descriptions of Column A 



Appendix 4.3 Inclusions 

I Context 

Fife 
Fi& Mammal Peat Cmcked Rubified 
Bone Shell Bone Flecks Stone cobbîe PebMe 
Q Q  Q J 
s t 9 ? 9  i 9 



Appendix 5.1 Raw Measurement Data for Hordeum 



1016 j NIA/ 
1016 1 NIA 

? - 
A004 :v - 
A004 ! 1017 5.4 
A004 f 1017 1 4 2  , - 
A004 1 1017 4 - 1 7  _- 
~ 0 0 4  :-NIA 7 
A004 j - x r - p x -  

1 0 7  i NIA 1 
P 

1017 f-5TI 
AOM i 1017 f HIA 1 
Aoor i io ta  : 4.9 1 
A004 : 1018 ? 4 - 3 7  

i1 

koor : 1018 j 4 - 9 7  
i1 

A004 : 1018 j 4.6 
____J 

AO(W : 1018 1 5.3 1 ____. 
A004 : 1018 

____1 

AMW 1- 5 - 0 7  
'- - 

! 1018 4.5 1 

- - 
NIA - 
31 

C)u(l aap 

OlrtralgM 
l@wisted 

l=wHcd 
-A m*Lnru C n Q p e u n t  

(mm) lrpce8ent m e s  

dclefmlm 

-:-------'--II O 2 2 4 

2-0 - O ; O a 2 1 I 
- 

2 
2.6 ] 

Y1I 

1 * 1 * 1 
a O 



C)iiCI -brp 

-mnw -Hnight 

contcn amplce ThkWil -p-' 
( m l  (mm) (mm) l=preun( 

Notas 

detnmlne 

----4-------i--i .--c--i----- 
AOû5 : 1026 1 2.3 2.3 2.1 7 O I I 3 I I O I I -------.--------.--*------ .---PI*- *- - 
AOOfi ; 1026 4.1 2.5 2.0 7 O I 3 I 0 I I * - - -  -----------a 

A m  : 1026 r 3.4 1.8 1.4 0 I 3 I O I ------*---- a - - -  ' -------- :-- 
A%- 1025 r NIA y 2.8 1 2-7 : O 7  2 I 2 I I 

- 
-- --------_)_- ___C_--l 

: 1026 i-yuWe6--t gA-TTTT: - 
O 2 ---- *-------rd- 

A- :---7026-1 NIA 8 1.7 
--------- 

O 1 2 1 ------- 4 ------ )-------+- 2 -7 
+---!TI NIA 

-)----------)---- 4 --a-----. 
1 0 2 7 _ _ i _ 9 . 2 _ , +  - - - -  1 ---- .( ----- O --i-* Li--- 2 

2.1 + 0 
---------------. 

1029 I 4.4 I 3.0 a 3 . I -pi----- -+----+ ----- - ---- O 
I ------+------- -+---*---- 3 O --- -- ! - - - - - r ? - ~  1 A006 1 1029 

--A ---- ---r,--,--__-t------~. te--- 3 i - - d  - - - - - .  
A006 : 1029 N/A , 2.5 I NIA : O I 2 ------ 4 L - - - u - - l - L - - - - _ L -  LI - - - - - -  d 



Am8 
Am8 Irn. lm- 

' 
Aoàii- 
AM)8 

A008 
Am8 - 
Am8 
AOOB 
A008 

-. - 

NIA - 
NlA 

- - -  - 
5.1 
4.5 

iiMII 

4 .O 
P 

4.4 - 
NIA 
NIA - 
NIA 
NIA - 
4.4 - 
SR 

NIA 
NIA 4 

OlstrilgM 
-amcd lrtwlded 
lrpointd Lkudth Thkkne~s Ornatprc.cnt 

(mm) (mm) l=pr*sent Notes 

detwmlrw 





- 
PUA 

_1_ 

4.4 - 
4 3  - 
4-1 

- 
4 5  - 
33 - 
3.6 - 
4.4 - 
NIA - 
4.8 - 
3.7 - 
5.6 

___) 

3.5 - 
4.5 - 
4.1 

-57- - 
4.4 - 
36 : 
NIA 1 
3 1  

2.8 - 
2 0  
2 3  - 
2 0  
2 3  
P 

2.0 
NIA 
P 

1 9  
23 
P 

2.9 - 
2.7 
2.6 - 
23 
3.4 
P 

t.6 

- 
NIA : O 
2-1 : O : 3 : O a 8 

2.6 i --r-+ - 1 .Ti 
2.0 i O B 2 I 2 I 

1 . 1 
-- 

2 . l - q  O I 2 1 2 
NIA : O 

-Zr-? O 1 3 1 B 1 1 
2.0 I 1 1 

--TT-? O l 3 1 O e 
Je 

n ! 1 











m 
NIA 1 
2 2  1 
2.6 1 



c m  Embryo 

CM,cR Lmgm br- n i k k n r u  onapre-t A-pl",nt M A  
(mm) (mm1 (mm) lrpresent mes 

determlm 

A021 1056 4.0 2.0 1.8 : t t 3 t t O t 
4 

O -- t 

A021 :m O 3 O : - 
A 0 2 t :  1056 4.1 f 32 : 2.3 - 0 8 1 I 0 I 

A021 1- 4.7 7 2.9 2.5 1 0 7  3 - O e 1 4 

8 

A021 1057 5 2  2.9 2.6 : - 
A021 1057 5.6 4.1 2.8 ; O I t t 

-----4--------o---*--- I *- : -- 1 
------U_- 

A021 1057 3.5 2 2  1.7 : O t I t 
----.--------C--c------ t 

c-- & 1 
A021 1057 NIA : 2.5 1 T  O I t 2 2 I -----------* ----------------- - - - - - .  
A021 1 1057 3.8 f 2.0 f 1.8 j O t t 1 2 1 

O 
- - r  

1 
O 

P_____u_. 

1 O t --- - 
1 O 

----CI 

1 

1 O 
CI-------. 





C,,"t,,,t 

Aû23 ! l a a l  j 4.5 2 2  2.3 ; 1 1 e O O 

AD23 ) 1061 j 4 9  j 2.4 O 0 
A023 : 1061 5.4 3.5 214 : O O 

- 
B - 

A023 : 1061 : -5;0: 
B 

B 

____4 
O O 

A023 :: 22 7 1 O B 
_____CI 

A023 !: 2.3 7 1 B 8 1 B e 0 8 

; 3.7 ; 1.8 f 1s ; B 8 3 8 O : 
8 

- . -  

O 
lm1 4.3 i 2.0 i 1.7 1 1 1 O_!-- C B 

'- --. 
-23 : 1061 3.5 2.0 1.5 O B B * 1 8 7 

A023 : 1061 3.9 j 2.3 1.9 : 
______4 

A023 : 1061 f 4.1 f 2.1 f O : 1 O 

--------.----------.----- ---,--a ------. 
A023 : 1061 1 5.4 j 2.8 j 2.6 -1 8 B 8 

B --------- 1 1 B 1 8 
0- *-------------. 

A023 : 1061 : 4.9 3.1 : 2.6 : C 4 e 1 e I 1 B ---------. B 
--w------C----------------.--.--.-.---------- 

A023 : 1061 :-2.3 1.6 : O * 1 I 1 e ----- 
~ 0 2 3  :- 1061 NIA 1 1.8 i1.4 i O 8 2 I 2 B 

i -  -- : ------- &----i---- -----. 
A023 ; 1061 i 4.1 2.4 17 i O I 2 ------- -)--L---- +----- - - - - -  4 - - - - - - .  
A023 f--- 1061 : NIA ; 2.5 8 17 7 O B ---------+------- )---) a--- ---- 2 2 8 

-------)------+-------1----4------------ 
NIA B 2.6 A023 8 1061 C- ---- ------ i ------- O 2 2 

A023 8 lm1 B MA ! 2.1 ! O e 2 I 2 -------- 4 ----- 8 t----+---t------ -f------t------t---------------------------- 
A023 i 1061 I NIA ! 2.1 8 1.4 O e 2 I 2 ----------+-------- 
A024 lm2 ! 5.0 2.3 !T+ 1 B 1 1 O B 

B ---- t -------) ------ * --------------- 
----------+---------LL,~---L-LL-----&---------L--LL-L----L---L--L-A-------------------- 

A024 8 1062 4.8 2.9 NIA ; O B 1 a O e 
- - - - - - - - - - A - - - - - - - - L - L L - - - - - . ' - L - - . - L - i - - - - - - - - - - a - - - - - i - - - - - i - - -  

Simple # 

awr -avo 

LC"QOi mck- O-mtw-lnt l r p o l ~ ~  -A 
(mm) (mm1 (mm) lrpresent 

2=mt present 
rndkk, Eynyh 
-ry eetmlrn 

Notes 



- 
4.9 - 
4.3 - 
3.9 
P 

4.4 - 
4 .O - 
5.3 - 
4.6 

__C_ 

4.1 
P 

3.8 - 
5.6 
P 

3-8 - 
4.5 - 
NIA - 
3.9 - 
3.4 - 
3 -9 - 
3.8 - 
NIA 

__W 

NIA - 
NIA 

_U_1 

NIA - 
NIA - 
5 2  - 
NIA - 
NIA - 
NIA 
P 

NIA - 
NIA 

P 

32 - 
3.6 

I__) 

3.8 - 
NIA 

P 

NIA - 
NIA 
P, 

NIA 
P 

NIA 
4.4 

--< 
3 .s 

----< 

4.5 ---, 
NIA 

P 

3 2 
NIA 

O.llr8lght -mtd lrwdcd 
~ k ~ n e r r  o=na ptercnt 'fpolind 

(mm) ltpresent 

determine 





Appendix 5.2 Raw Measurement Data for Avena 





Dmomh 
(-1 (-) 

Conrrn I - 
*008 : 1037 : a m  ---- - 

: 1037 : 4-7 : 1.5 
7 - rrros : 1037 : 5.0 

1037 i 1.5 lx ---- * m s - ~ ~ ~ - - - - S r  : 1.3 
7- 11057 Y- - --- . 1. 

*md- 1037 4- 
- 

----*-A- 
*#16 . 1037 m- 
Ams ! 1037 4-rQ- 1 1 4  -P.- 
U)04 : 1037 : 
---A- 

M r - y T r  
: 1.3 
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Appendix 5.3 Raw Measurement Data for Triticum 
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Appendix 5.4 Raw Measurernent Data for Linum Usitatissimum 

I 1 

A002 ; lOOZ 1.8 0.6 j 0.5 
- A003 j 1012 :- 1.1 
~oo3 1012 ; 3 f 7 - 1  f 0.8 

AOOS lot4 : 3-2 1-4 : 1.3 
~005- 1025 i 3.0 1.9 i 1.1 - 
A005 -- @ . *  
A m  j ~ o î a  . F j T  
A008 ; 1031 :m- 
T 

Am8 -5 
Am8 i 1031 t-ny-arnl- 
Am8 i 1 v 
A m  1 1031 j 5 
Am8 : 1031 ; NIA f 1.8 : 
Am8 i 1031 j 2.9 i NIA T A  
Am8 i 1032 i - - T + w + ~  
Ams i 1032 i! 
A008 1032 If;l 
A008 -1032 - 

AOW ; 1032 I 3.1 i 1.5 j 1 .O 
i 1032 i 3.0 i 1.5 1 i.1 - 

A- 1033-7.6 1 --r 
A008 : 1033 ?-Tr?v7 473 r r r 
A m  m -- 

- ~ 0 0 8 - â  l 0 3 3 A  
A008 : 1033 m v  - 



Appendix 5.5 T: B and L:B Indices for Hordeurn 
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Appendix 5.7 T:B and L:B Indices for Tnficum 



Appendix 6.1 Vegetation Habitats in Orkney 

6.1 Anthropogenic Habitats (Arabk Land, Rough Pasture, Woodland, Roadside verges) 

6.1 -1 Arable Land 

Humans have been faning on Orkney for almost 5 000 years (Berry 198548). Even with modem 

methods of weed control weed species still abound in fields. Weeds such as BrassiCa sp. (m'Id mustard) 

and Spergula arvensis (corn spurrey) wtiich at one time were used to make 'ruithe', a bread, are still 

prevalent as weeds in fields today (Bullard 1975a:Z). 

6.1.2 Rough Pasture 

Rough Pasture is quite variable in nature (Berry 198S:SO). Dry pasture rnay reverî to gras heath and 

machair to coarse herbs and Amhenathenun elatius (false oat gras) (Berry 1985:51, Buliard 1975a:23). 

Heavy wet land may become dominated by rushes and eventually become fen where very tussocky 

Deschampsia cespifosa (tufted hair3rass) is not uncornmon (Bullard 1 97Sa:23). 

6.1.3 Woodland 

Tnie woodland does not exist in the agn'cultural areas but shnibs and trees do exist in gardens and 

plantations. A number of shnibs are pianted in gardens (e-g. FraxlRus excelsW(ash), Fagus syivatica 

(beech) , Sorbus intermedia (whitebeam), Ulmus g/abra (Wych Elrn), Alnus sp. (alder), PNnus avium 

(gean)) (Berry 1985:Sl). Tree plantations exist on a number of islands: on Eday, at Camck, Lanx decidua 

(larch) is grown; on Shapinsay, at BaKour Castle. Aesculus hippocastanum (horse-chestnut); and on Hoy 

Pinos contotta (conifers) are grown (Beny l98S:Sf ). Individual specimens of Acer pseudopiatanus 

(sycamore) are found growing around farms and in the toms and settlements (Berry 1985:51). 

6.1 -4 Roadside Verges 

Roadsides provide some indication of the natural vegetation pflor to cuitivation. Management practices. 

including frequent mechanical cutting with the cut material left to rot. results in the dominance of coarse 

grasses (Berry 198551). Some plants are only known from roadsides (e-g. Galium album (bedstraw), 

greater Stelfaria holostea (stitchwort) (Beny 1985:51). Roadsides provide a refuge of sorts for vanous 

plants. Species normally occurring in gras  heath indude: Erica cinerea (bel1 heather), Lotus 

corniculatus (birdsfoot trefoil), Plantago maritirna (sea plantain) and Carex sp. (Berry 1985:51). Wetter 

roadsides have relids of fen conditions including the following species: Lychnis nos-cucuij (ragged robin), 

Cardamine pratensis (lady's smock), Iris pseudacorus (yellow flag), and Filipenduia ulmaria 

(meadowsweet) (Berry 1985:Sl). Other species found on roadsides include the Primula vulgans 

(primrose) and orchid species (Berry 1 985:Sl) 



6.2 Low Land Zone 

In Orkney. because of its high latitude, there is no dear distinction between highland and lowland. 

Following the example of Beny (198553) lowland will be divided into two types of habitats: maritime 

habitats and lowland habitats (non-maritime habitats below the SOm contour). 

6.2.1 Maritime Habitats 

Orkney has 793 km of coastline (Mather et ai 1975:lO). The variety of coastline environments (diffs, 

beaches and low rocky shore) produces a two main vegetation habitats: cliffface and son Coast (e-g. 

dunes, dune slacks, machair (iinks) and saltrnarsh) 

6.2.2 Cliff Face 

There are a vanety of cliff types from steep, high and exposed to low and not exposed and everything in 

between. The highest cliffs, with a few exceptions. have little vegetation on their almost vertical faces. A 

zone just above high water marlc. dominated by lichens and charaderised by Xanthoria parMina . is 

found on most cliffs. Crevices and ledges on exposed cliffs have a discontinuous vegetation composed 

of Fesluca rubra (red fescue), Anneria maritima (thrift or sea pink), Plantaw maritima (sea plantain), P. 
coronopus (buck's-hom plantain), Silene maritima (sea campion) and Ligusticum scutkum (lovage), 

occasions l l y wit h Sedum msea (rose-root) and Aster tdpolium (sea aster) (Beny 1 98553-54). 

Other cliffs, those that are less exposeci or those that rise high enough to avoid frequent salt spray. may 

have vegetation similar to that of the diff top extending well down the face of the cliff (Berry 1985:54). On 

Hoy there are diffs which have a tall herb community (e.g. Silene aioica ( r d  campion), Ange!ica 

sylvestris (wild angelica), Cirsium palusire (marsh thistle), m u l a  vulgans (pnmrose), Rurnex acetosa 

(so rre 1) , Digitalis purpurea (foxg love), Dyopteris dilatata (broad buckie r-fem) , Athynum filix-&mina (lady 

fem), Deschampsia cespifosa (tufted hair-gras) , Holcus lanatus (Yorkshire fog) , Calluna vulgan's (iing) , 

Empetrum nigrum (crowberry), Luzula syivatica (greater woodmsh), Blypodium vulgare (polypody) and 

Hymenophyllum wilsonii (Wilson's filmy fem)) and others with a more Woodys' flora (e-g. Papulus tremula 

(aspen), Sorbus (rowan), Salix sp.(willow), Rosa sp. (wild roses), Lonicefa sp. (honeysuclile) and 

Dryopteris aemula (hay-scented buckler-fern)) (Berry 1 98S:S). 

Over two thirds (561 km) of Orkney's coastline is in the fom of low rocky shores (Mather et al 1975: 10). 

These include rock platforms and zones of periodic accretion as well as areas of loose cobbles and 

boulders mixed with outcrops of solid rock (Beny 188555). Here. a sparse flora of Tnpleurospermum 

rnaritimum (sea mayweed), Atriplex sp. (orache), Rumex crispus (curted dock) and occasionally Leymus 

arenanus (lyme-grass), with Potentilla anseflna (silvetweed) is found along the upper shore (Berry 

198555, 57). On the reefs and higher parts of the rock platform relatively pemanent, strongly salt- 

tolerant vegetation may develop. The areas subject to accretion are charaderised by annuals or other 

plants capable of rapid colonisation.' (Berry 1985:57). 
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Atnplex sp. (orache) and Tnpeurospennum marilimwn (sea mayweed) characterise the strandline of 

shingle beaches, especially where there is a matrix of sand and decayed seaweed (Berry 198558). 

Additional flowering plants may indude S i h e  maritima (sea campion), Sonchus arvensis (field milk- 

t hist le), Galium apanne (gooseg rass) , Ugusficum swtEcum (Scots lovage) and. more ra rel y, Mertensia 

maritima (oyster plant) (Beny 198558). Storm beaches composed of sandstone boulders and cobbles 

and stabilised shingle of spits and bars may have. in addition to those species already mentioned. 

Festuca rubra (red fescue) . Antrenathemm elatius (false oat-grass) . Urf!'ca dioica (common or st inging 

nettle), Myosotis arvensis (forget-me-not), Anneria maritha (thrift or sea pink), Scutellana galeflculata 

(skullcap) and many lichens (Berry 198558). The backshore vegetation of these predorninantly stony 

coasts is detemined, in part, by the adjacent land use. It is usually dominated by coarse grasses such as 

Anhenatherum elatius (false oat-grass) and Elymusrepens (couch grass) , toget her wit h Heracleum 

sphondylium (hog weed) , Rumex aispus (CU rled dock), Lathyrus prafensis (meadow vetchling) , Pdentfla 

anserina (silverweed) and Galium aparine (goosegrass or deavers) but it may occasionafiy merge into 

other semi-natural vegetation, as in geos (Berry 1985:58). 

6.2.3 Soft Coast (Dunes, Dune Slacks and Machair (Links) and saltmarsh) 

Soft coast (dunes, machair (links in Orkney) and saltmarsh) occurs on al1 of the larger islands. 

Cornminuted shell is the main component of sand and as a result the calcium content is very high (Beny 

1985:58-9). The relatively undisturbed dunes and machair have a varied flora. Grazing by both rabbits 

and cattle have been detrimental to the machair as they tend to break the fine sward leading to wind- 

blow, infestation by weeds and the deterioration of Ammophila arenaria (marram grass) (Berry 1985:59). 

Dunes are usually present as a single ridge (Berry 1985:59). On fore-dune areas pure stands of Leymus 

arenanus (1 yme grass) can be found as is a prirnary coloniser. Ammophila arenana (marram grass) 

dominates large areas of grey and yellow dunes (Berry 1985:60). On unstabilized dunes Sonchus 

arvensis (field mil k-thistle), Carex arenan'a (sand sedge), Sene- jacobaea (ragwort) , Senecio h ybrids 

(ragwort), tigusticum scoticum (Scots lovage), Heracleum sphondylium (hogweed), EIymus farctus (sand 

couch-grass), Avenula pubescens (downy oat-grass) and Antrenathemm elatius (false oat grass) may 

also be found (Berry l985:6O). Grey dune vegetation varies greatly but charaderistic species indude: 

Festuca rubra (red fescue), Ammophila arenana (marram grass), Lotus comiculatus (birdsfoot trefoil). 

Tnfo1iu.m repens (white clover) and 7Balictrum minus (lesser meadow rue) (Berry 1 985:6O). Viola 

riviniana (common violet) and Rhytiadelphus triquetrus dominate some dunes while others have 

acrocarpous mosses such as Tortula ruraliformis (Berry l98S:6O). 

There are large areas of dune Pasture and machair, especially in the North lsles (Berry 198559) and they 

are more extensive than tme dunes (Berry 198560). Festuca rubra (red fescue), Carex arenafia (sand 

sedge) and C. flacca (glaucous sedge) generally are the dominant species with sornetimes a continuous 

bryophyte layer. Other associated species are Ranunculus bulbosus (bulbous buttercup), Ranunculus 

acris (m eadow buttercup) , Gentianella amarella su bsp. druceana (felwort) , Galium verum (lady's 



bedstraw), Lotus corniculatus (birdsfoot trefoil), Tnfollim repens (white clover). Viola incolor subsp. 

curtisii (heart ease pansy), Achillea millefolium (milfoil), Poa sub-caerulea (spreading meadow-grass), 

Luzula campestris (field woodrush), tinum cathafticum (purging flax), Thymus praecox subsp. arcticus 

(wild thyme) and Pamassia palustn's (grass-of-pamassus) (wtiich generally foms huge clumps in the 

North Isles) (Berry 1985:60,62). Eupnrasia mnfusca (eyebright) can be locally dominant (Berry 

1 985:6O). Carex ni- (common sedge) and Potentilla ansenira (silverweed) indicate a gradua1 transition 

to wetter conditions. Charaderistic species of wetter conditions include: Ranunculus tlammula (iesser 

spearwort), Leontadon aufumnalis (autumnal hawkbit), Equisetum afvense (common horsetail). 

Selaginella selaginoi&s (lesser clubmoss), Bellis perennis (daisy), Epilobium pawiflorum (small-flowered 

h airy willowherb) , Sagina nodosa (knotted pearfwort) , Sagina procumbens (procum bent pearlwort) and 

Carex maritima (curved sedge) (this may be abundant in dryer conditions as well) (Berry 1985:62). 

Coeloglossum vinde (frog orchid), Dactylod~ria incamata (eariy marsh orchids) and colonies of 

Ophioglossum vulgaturn (adder's tongue fem) are found in some dune sladcs (Berry 1 985:62). 

Also in the North lsles are the majority of the sandy beaches wtiich compose approximately ten per cent 

of the total length of the coast (Berry 1985:59). The drift line cornmunity of these beaches is usually one 
dominated by Atn'plex sp. (orache) often with Cakile maritirna (sea rocket) and sometimes Honkenya 

peploides (sea sandwort) (Berry 1985:60). Other, more pemanent plants, Mertensia maMima (oyster 

plant), Leymus arenanus (lyme-grass) and Sondrus amensis (field milk-thistle) may also be found (Berry 

1985:60). If familand lies directly behind the beach there is often a narrow zone with the charaderistics 

of machair, induding in it Festuca r u h  (red fescue), Galium vemm (lady's bedstraw), Centaures niga 

(ha rd head s) , Rhinanthus minor (yellow-rattle), Odontites vema (red bartsia) and Euphrasis sp. (Beny 

1 985:6O). If the beach is backed by dunes Carex =nana (sand sedge) and Elymus farctus (sand couch- 

grass) usually occur (Beny 1985:ôO). 

Small saltmarshes, present on most coasts except where there are long stretches of cliff. are found at the 

head of sheltered bays and the mouths of bums (Beny 198563). Larger saltmarshes are found behind 

bars or 'ayres' (Berry 198563). The seaward margin of stabilised saltmarsh covered by a characteristic 

northem saltmarsh tuff is dominated by a zone of Pucclilellia marifima (common saltmarsh grass) (Berry 

1985:63). Often there is a transition toward the landward edge through (saltmarsh rush), Annena 

maritima (th rift or sea pink), Plantago mantirna (sea plantain), Glaux mantirna (sea milkwort) and Festuca 

rubra (red fescue) (Berry 1985:63). Drainage channels may be lined with Tnglochin manfima (sea amw- 

grass) (Berry 198563). The Pu~~:inellia zone is generally absent in areas of more extensive saitmarsh 

which usually occur in the shelter of 'ayres' (Berry 1985:63). Other species found in saltmarshes in 

Orkney include Blysmus rufus (narrow blysmus), Leontodon autumnalis (autumnal hawkbit). Eleochahs 

uniglumis (O ne-glumed spi ke-rush) , Carex extensa (long- bracted sedge) and C. serotina (Berry 1 985:63). 

Where the substrate contains shingle the vegetation includes the usual saltmarsh species but is 

ch ara cte rised by the presence of Spergulanà media or S. marina (sea-spu rre y), Cochlearia ofkinalis 

(corn mon scurvy-grass), Euphrasia foulaensis, and Agrostis stolonifera (creeping bent grass) (Berry 
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1985:63). Aster tnpolium (sea aster) is known from a few sites. On a srnall sahnarsh in Westray where it 

graded into freshwater swamp Sciipus marifmus (sea club-rush), now thought to be exünct, used to be 

present (Beny 1985:6344). 

Vegetation similar to that of the higher zones of saharsh is found along the wast on rock platforms and 

exposed reefs or low cliffs (Berry 198564). Rock piatfoms frequently have YaMes' of saltmarsh 

vegetation one or two metres in width and up to 30 cm high which are dominated by Puccinellia maritirna 

(CO m mo n sa ltm a rs h grass) wit h Tdglochin maMima, Juncus gerardii (sa ltm a rs h rush) or Blysmus mfus 

( B e ~ y  198564). PuccineIIia capillan's or Plantago sp. (plantain) are often found in joints and fissures 

within sandstone flagstones (Berry 1985:M). 

6.2.4 Lowland Heath Types (Heath, Grass Heath, and Maritime Heath) 

The heaths and grass-heaths of the lowland (physically) zone have a vegetation wtaich is similar in 

composition to upland habitats. Some fragments, calleci 'brecks' locally, persist primarily in agricultural 

a reas. 

lnland lowland grass heaths may consist of a mi>dure of grasses, sedges, ericaceous shnibs and herbs 

(Berry l985:64). Occasionally they may be dominated by s h ~ b s  (Calluna vulgans (ling), Erica cinerea 

(beli heather) and Empebum nigum (cfowbeny), with or without Vaccthium mynrïlus (blaeberry) and Salix 

repens (creeping willow)) and like the montane heaths, may have abundant bryophytes or lichens or both 

(Berry 1985:65). Grassy heath also usually include Festuca rubra (red fescue), Festuca tenuifolia (fine- 

leaved shee p's-fescue) , Agrostis capl7Ians (cornmon bent grass), Nardus stn'cfa (mat-g rass) , Holcus 

lanatus (Yorkshire fog), Molinia caenrlea (purple moor-gras), Poa sub-caenrlea (spreading meadow- 

grass), Anthoxanthum odoratum (sweet vernalgras), Carex tlaoca (glaucous sedge), Plantego marifima 

(sea plantain) , Potentilla erecta (tonnentil), Lotus comiculatus (birdsfoot trefoil), Trifolium repens (white 

clover), Hypericum pukhmm (slender St. John's-won) and Hypochoeris radicata (cat's ear) (Beny 

198565). They may also contain Lycopodium ciavatum (Stag'shom clubmoss), Botrychium lunana 

(moonwort), Gymnadenia conopsea (fragrant orchid). Pseudorchis albida (small white orchid), Rhinanthus 

minor (yellow-rattle), and various species of Euphfasia. Acid heath tends to have more ericaceous 

shnibs and bryophytes including Succisa pratensis (devil's-bit scabious), Blechnum spicant (hard fem) 

and Deschampsia flexuosa (wavy hair-gras), wit h Festuca vivipera (viviparous fescue) displaang the 

other fescues (Berry 198565). Potentilla erecta (tormentil), Carex nigra (common sedge), C. panicea 

(carn ation-g rass) , C. binervis (green-ri bbed sedge) , Juncus squamsus (heat h rush), Luzula muninora 

(h eat h wood rus h) , Dactylod~;za maculata sp. encetorum (cock's foot) and Viola rivrniana (common violet) 

are species commonly associated with the shnibs on steep slopes (Berry 198565). 

Maritime heath, unique to northem Scotland, is the most important lowland heath. 11 is confined to areas 

of thin soi1 overiying Old Red Sandstone (Berry 198565). The development of this heath is likely due to 

an interaction between exposure, soir type and location combined with a moderate degree of grazing 
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(Berry 1985:66). The soi1 pH varies between 5.1 and 6.4 but most often falls between 5.4 and 5-7 (Berry 

198566). Maritime heath often indudes ablation features and flushes. and may grade into lichen heath 

or into PlantagolAnnena sward at the cliff edge. It indudes both diff-top and heathland plants and tends 

to occur as a mosaic of species rather than a hornogenous sward. 

This type of heath has several variants and up to 56 vaswlar plants, 40 species of moss, 16 liverworts 

and 16 lichens have been identified in Orkney (Beny 1985:65-66). Species identifia in maritime heath 

incl ude shru bs (Plantago maritirna (sea plantain), Scilla vema (spring squill), Carex nacca (glaucous 

sedg e) and C. panicea (carnation-grass) , Empetrum n w r n  (crowberry), Calluna, Salix repens (cree ping 

willow) (more so in Orkney than elsewhere), Enca tetralix (cross-leaved heath) (more in Caithness and 

Sutherland than in Orkney), and sametimes Erica cinema (bel1 heather)); grasses (Festuca rubra (red 

fescue) , Festuca tenuifolia (fine-leaved sheep's-fescue) and Festuca vivipera (viviparous fescue) in 

Orkney (Festuca ovha (sheep's-fescue) in mainland Scotland), Agostis cap7Ians (common bent gras), 

Deschampsia cespifosa (tufted ha i r-g rass)) ; and herbs Antennaria dioica (cat's foot) , Bellis perennis 

(da isy) , Euphrasia sp., Hypencum pukhrum (slender St John's wort) , Leontodon aufurnnalis (aut umnal 

hawkbit) , Lotus camiculatus (birdsfoot trefoil), Pamassia palustris (gras-of-pamassus) , Ri bwort 

(Plantago lanceolata) (in addition to Plantago maritma (sea plantain)), Pofentilla erecta (tonnentil), 

Primula scotica, PNneIla vulgans (selfheal) , Scilla vema (spring squill), Succlsa pratensis (devil's- bit 

scabious), Thymus praecox subsp. arcticus (wild thyme), and Viola Mniana (common violet)) (Berry 

198566). The most frequently found mosses include Acrocladium cuspidaturn, &yum sp.. Dicranum 

scopanum, Drepanocladus uncinatus, Euhynchium pelogum, Fissr'dens adianfhoides, Hylocomium 

splendens, Hypnum cwessifonne, Isothecium myoswoiGes, Mnium homum. Pseudosdempodium purum 

and Rhytididadelphus squanvsus (Berry 1 Q85:66). The most frequent of the 1 6 liverworts recorded are 

Calypogeia fissa, Cephaloria bicuspidata, FrullanM tamansci, Lejeunea sp., Lophocolea bidentata, 

Nardia scalans, PlagEochila asplenioides and Riccardia muMfida. The cornmon lichens are Cladonia 

arbuscula, C. furcata, C. rangifomis and Peitigera candina (Berry 1 985:66). 

6.3 Natural Woodland and Tree-Less Woodland 

There is very Iittle 'natural' woodland in Orkney. Apart from Salix (willow) carr the little woodland that 

there is occurs mainly as remnants on the sea diffs facing Scapa Flow and in the ravines of some of the 

Hoy bums. Berriedale, a sheltered, south-east-facing gully, is the best example of 'natural' woodland in 

Orkney (Berry 1985:71). The small wocd in Bemedale, the most northerly 'natural' woodland in Britain, 

contains Birch (Betula), Rowan (Sorbus), Willow. Aspen and Corylus avellana (haze!) (Berry 1985:71). It 

has an underlayer of Rosa sp. and Honeysuckle, and a ground fiora of fems. Luzula sylvatica (greater 

woodnish), Vaccinium mflillus (b!aebeny), Brachypodium sylvaticum (false-brome) and tall herbs (Berry 

1985:71). This, with perhaps more Corylus avellana (hazel) and the presence of such species as Prunus 

padus (bird cheny), is the vegetation that is likely have been present until at least the amval of Neolithic 

peoples (Berry l98S:ïl). 



It is often said that trees m'Il not grow on Orkney but a study by Chapman and Crawford (1981) of the 

woodland at Berriedale has shown that growth, regeneration and spread of the woodland out of the 

sheltered area is possible in the absence of human-induced pressures (e-g. grazing) (Bunting 1994:772). 

The Betula pubescens subsp. odorata (birch) in Bemedale, of wtiich there are about one hundred mainly 

multiple-sternmed specimens, have been show to make nomial growlh and regulafiy produce viable 

seed (Berry 198571). However, it seems unable to regenerate except under very favourable conditions. 

(Berry lWS:7l). 

Sorbus aucuparia (rowan) is quite widespread with large specimens occumng on the cliffs of Hoy which 

face Scapa Flow and in the ravines and gullies in the hills (Berry 1985:71). In Red Glen of the Ward Hill, 

Hoy, a solitary specimen has a tnink 30 cm in diameter (Berry 1985:71). That is an exception and most 

of the specimens are smaller and gnarled and found growing in the crevices of many rock outcrops (Beny 

1985:71-72). Seedlings may be found almost anywhere (Beny 1985:72). 

Corylus avellena (hazel) appears to be represented by two individuals. Populus arGmula (aspen) is the 

only native tree species which occurs in Orkney outside of Bemedale (Berry 1985:72). It is represented 

by two stands at Bemedale but is fairiy frequent suub on cliffs and foms well grown trees in a few other 

localities (Berry 198572). No seed has ever been recorded although catkins appear on plants grown in 

Rackwick from Benledale stock, they are al1 male (Berry 1985:72). 

Salix (willow) scmb occurs in many places across Orkney but are most common on Hoy. (Beny 198572). 

Salix auda (eared willow) is usually found on peaty soils (Berry 1985:72). Salix phy/iMolia (tea-leaved 

willow), Salix cinerea subsp. oleifolia (rusty sallow) and many hybrids, including Salix repens (creeping 

willow), are also common (Berry 1985:72). Salix myrsinites (whonle-leaved willow), Orkney's rarest 'tree', 

is represented by one dump, al1 female. perched precariously on rock outcrops in the Glen of Greer 

(Berry 1 98572). Some carrs composed of Salix cinerea su bsp. oleifolia (rusty sallow), which can fomi 

very large bushes, are miniature woods (Berry l985:72). 

Similar to Bemedale, in ternis of species composition, are the 'tree-less woodland' in the 'dales' (valleys 

of bums draining mooriand hills) which are most frequent in west Mainland (Berry 1985:72). It is probable 

that these dale and gully habitats have attained their present conditions only since the reduction of hill 

grazing which followed from the introduction of wild white clover (Berry 198572). These dales contain 

fems, tall herbs and a Lutula sylvatica - Vaccinium myrfillus vegetation. sometirnes with rushes and 

Schoenus nigrïcans (bog-rush) (Berry 198572). The montane tait herb and fem communities of the 

gullies of the Hoy hills are closely allied to the dale vegetation (Berry 198572). These, however, are 

noted for their abundance of Saussurea alpina (alpine saussurea) and their polystichum 1onch;'tis (holly 

fem) colonies (Berry 1985:72). Other local and specialised fern communities occur in some of the more 

open Hoy gullies and in almost al1 the Mainland dales and in Rousay (Berry 1985:72). All of these stands 

have Dryopteris dilatata (broad buckler-fem) , Blechnum spicant (ha rd fern) , Vaccinium myrtillus 
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(blae beny) , Calluna v u w s  (ling) . Empefrian nigrum (crowberry) , Luzula sytvatica (greater wood rush), 

Deschampsia flexuosa (wavy haïr-grass) and Potentilla ereda (tonnentil); with the Norlhem Buckler-fem 

(Dryopteris expansa) k i n g  virtually confined to it (Beny 198572). 

6.4 Wetland and Open Water Habitats 

Some of the deeper artificially straightened bums may have a river flora of Sparganium erectum, 

Myriophyllum altemiflmm, Potamogeton filifomis, Potamogeton natans, Callitriche hamulata and 

Ranunculus species (Berry 1 98W3). 

Complete vegetational studies of pond weeds have not been made. However, along with 2 Ruppa 

species and Zannichellia palustris 15 species or hybrids of Potamogeton have k e n  recorded in Orkney 

(Berry 1 98S:73). Potamogeton natans, P. garnineus, P. pedoliatus, P. filformis and P. pectinatus are 

wmmon (Berry 1985:73). P. cnspus is fairiy frequent and the small species P. fnésiï, P. pusillus and P. 

berchtoldi are not unwmmon, but tend to favour ma i l  pools rather than the larger lochs (Berry 1 985:73). 

P. polygonifolius is most often a bog species and P. lucens and P. X are confined ta the hiH locks 

(Berry 198573). Drainage in the past has led to the loss of P. obtusïfolius and P. guaelongus has 

become very scarce, possible extind in recent year (Berry 1985:73). 

Spi ked Water Milfoil (My~hphyllum spicatum) , Autumnal Starwort (Callitriche hermaphmditica) and 

S horeweed (Litorella uniflofa) are other common submerged species the last species k i n g  also 

emqent.  The distribution of the Maddeiworts (Uricularia sp.) is l e s  well known (Berry 198573)- 

Frequent emergent species are Mare's-tail (Hi's vulgaris), Arnphibious Bistort (Polygonum 

amphibium) , Water Horsetail (Equisetum ?iuwati/e) and Ranunculus (Batrachium) species (Berry 

198573). The moss, Fontinalis antipyretica, is often conspicuous on stony substrates, especially Mere 

there is water movement (Berry l98W3). Common Spike-rush (Eleochans palustns) is the most 

common marginal species of open freshwater (Berry 198573). Some good Reed (Phragmites australis) 

beds occur but Bulnish (Schoenoplectus lacustns)), due to partial draining of some of the lochs, is 
bewming scarce (Beny 1985:73). Bogbean (Menyanthes triloliata) is a very common emergent species 

and has probably contributed to changes from open water to marsh or fen (Beny 1985:73!. 

The majority of the large, shallow lochs, at the present time, have a stony shore which is quite bare of 

veg e tation exce pt for Ranunculus flammula, Myosotis sp., Pdentilla ansenna (silve rweed) , Caltha 

palustris, Euphrasia sp. and bryophytes. Large clumps of Festuca arundinacea grow on such a shore at 

the head of the Loch of Hantay (Berry 1985:74).. 

The 'Ouse' and 'Ayre* systems in Orkney are srnall, impounded lochs, separated from the sea by a ridge, 

originally of shingle but often well overgrown (Berry 1 Q85:74). Although many of these areas are less 

brackish than would be expeded species tolerant of brackish conditions are usually found in them (e.g. 
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Homed Pond weed (Zannichellja paluslns), and Water Crowfoot (Ranunculus baudoitio) (Berry 1 985:74). 

They are among the richest and most diverse of al1 the smaller open water habitats as their surroundings 

Vary from machair, through saltmarsh, fen, familand and peat bog (Berry 198574). Glaucous Bulmsh 

(Schoenoplectus tabemaemontanr) is only found in such areas and it is sometimes heavily grazed M e n  

the water level is low (Berry 198574). 

There are a number of areas in Orkney which were once shallow eutrophic lochs with a history of open 

water going back to the end of the last Ice Age, and which have had more recent history of either 

encroachment by peat and subsequent peat cutting, or unsuccessful attempts at drainage, or both (Berry 

1985: 74). Their status as either fen or open water is unclear. Two very well known areas Iike this are 

the Loons in Birsay (which had its ancient open-water status modified by peat formation) and the Loch of 

Banks in Twatt (which had its ancient open-water status modified by a sefles of drainage attempts) (Berry 

1985:74). Both areas have reed (Phragmites) beds which at the Loch of Banks indudes Salix sp. (Berry 

l985:74). Patches of flood-tolerant vegetation including Juncus arfr'culates, Marsh Cinquefoil (htentilla 

palustris), Mars h Ma ng old (Clash palusln's), Meadowsweet (Filipendula ulman'a) , €leocharis paluStnsv 

Equisetum sp. and Carex restafi are often found (Berry l985:74). Typical ornbrogenous bog species 

(Calluna vulgaris, Erica fehalix, Succisa pratensis and mosses such as Pîèworium schreberi and 

Hylocomnium splendens) develop where the calcareous ground water is irnpeded or where clumpS or 

banks of vegetation rise above it (Berry 1985:74). Other species such as T i i n  palusin's and 7: 

mafitirna, Iris pseudaconrs and AcroCIadium giganteurn, and Polybichum commune are found together 

as unlikely companions (Berry 1985:75). 

Rich fens have developed away from open water, although the presence of mari beneath sedge peat and 

silty detritus indicates that open water was once present (Berry 1985:75). These areas have a similar 

vegetation as the two partially-open water areas just discussed but they also have an abundance and 

va nety of Carex sp. (including (C. diandra and C. pankulata) , Knotted Pearhivort (Sagina nodosa), 

Lychnis nos-cuculi, Pamassia palustris (grasof-parnassus) and orchids of the Dactylort~iza genus. and 

bryophytes such as Cfenidium molluscum, Cratoneumn filicinum and Tmocolea tomentella) (Berry 

1985:75). 

Schoenus nigeans (bog-rush), which appears almost everywhere is Orkney, is a good indicalor of 

calcareous drainage but the flushes it dominates may also be influenced by the proximity of the sea 

(Berry 1985:75). It can f o m  in the vicinity of saltmarsh, on sea banks and in fens influenced by water 

from dune and machair, although not in actual dune slacks (Berry 1985:75). It is a frequent part of fens 

and may allow a mosaic of vegetation to develop with the edges of the Schoenus-based humrnocks 

support ing Parnassia palustris (grass-of-pamassus), Butterwort (Pinguicula vulgans) and Sagina nodosa, 

the i r bases ca rpeted wit h Campylium stellatum, Crateneuron commutatum, Bryum pallens, wit h Riccardia 

latifrons and vaflous leafy liverworts. A sparse growth including Eleochans quinquitkwa, Carex demissa, 

C. panicea (ca mat ion-grass) , C. dioica, Juncus articulatus. Equisetum palustre and Cratoneur on 
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commutatum may occur in open flushes (Berry 198575). Other species often associated with Schoenus 

in cl ude Thaliclrum alpinum. Viola hiniana (CO mmon violet), Carex pulicaris. Festuca rubra (red fescue). 

Molinia caerulea (purple moor-grass) and a number of bryophytes (Berry 1 985: 75). 

A fen or marsh comrnunity dominated by Ifls psedacoms and Reed Canary-grass (Phalan's amndinacea), 

sometimes to the exclusion of al1 other species except Poa aivalis and A p s t i s  stolonifera, will develop 

in non-calcareous soils within the lowland area (Berry 1985:75). It may also include Filipendula ulmaria, 

Deschampsia cespitosa (t ufîed ha ir-g rass), Veronica anagallis-aquatica or V. beccabunga, and grade in t O 

swa m p commun iiy of Juncus conglomeratus, Potenfilla palustris, Mentha aquatica, Canha palustris, 

Equisetum sp.. Ciniurn palustre and Senecio aquaticus (Berry 1 985: 75). 

6.5 Upland and Montane Habitats 

In Orkney the vegetation of the upland areas indudes a range of open comrnunities frorn sub-ardic 

fellfield through heath comrnunities to dosed grass-heath communities (Berry 1985:77). 

On Hoy, Rousay and Westray and in a minor way on West Mainland there are large areas of fellfield and 

erosion (ablation) surfaces (Berry 1985:76, 77). True fellfield communities exist on the level parts of Hoy 

tops. Wrth the exception of Salix hedacea and the occasional tufts of Deschampsia flexuosa (wavy hair- 

grass) there are very few other vascular plants that can persist on this stone pavement. The rock 

outcrops are less conspicuous, compared with the Scottish Highlands, but the sharply terraced hills of 

Rousay and Westray have a number of 'hammars' (Berry 198576). They generally tend to be dry with 

tougher ferns including Asplenium trichamanes and A. adiaiitum-nisum and they tend to have species 

similar to those of the adjacent moorîand although they do have a few obviousfy alpine plants (Berry 

198576). An exception to this is one very wet rock outcrop in Westray that does have distinct alpine 

characteristics (Berry 1985:76). 

The areas of ablation terracing that are well drained are usually bare of vegetation on the outer stnp of 

each terrace (Berry 1985:79). The inner stnp tends to have a dwarf shrub heath of Calluna, 

Rhacomitn'um or lichen (Berry 1985:79). The vegetation does Vary and may induded Enca cinerea (bel1 

h eat her) , Solidago virgaurea, Thymus praecox su bsp. arcticus (wild th yrne) , Cat's-foot (Antemada 

dioica) , Plantago maritima (sea plantain), Carex pilulifera and C. flacca (glaucous sedge) (Berry 1 985:79). 

In Westray, Silene acaulis (moss campion) occuts on wet terracing in Westray but in Hoy it is usually 

found on rock outcrops with stnps of species-rich heath between (Berry 198579-80). In West Mainland, 

Eday and in other locations where ablation foms a less regular pattern islands of heath standing in stony 
flushes often completely bare of vegetation or with scattered specimens of Plantago maritirna (sea 

plantain) and P. coronopus (Buck's-hom Plantain) (Berry l985:8O). 

On gullies and ledges species consistent with a Tall Herb Assemblage are found. Six constants have 

been identified : Oeschampsia cespitosa (t ufted ha if-grass). Luzula sylvatica (greater woodrush) , Angelica 

sylvestris, Geum rivale. Sedum rosea and Hylocomium splendens (Berry 198577). Some species are 



found that do not nomially appear in the Tall Herb Assemblage and these include Plantago mariiima (sea 

plantain), Asplenium bichamanes, Lesser Twayblade (Listera cordata), Northern Bedstraw (Galium 

stemen), Hymenophyilum wilsonii and Rimula vulgan's (Berry 198577). Many of the species found are 

calcicoles and the bryophytes often indicate calcareous conditions (Berry 198577). On the more Open 

ledges, screes and steep silty slopes the vegetation is very similar to the typical Dwarf He* Assemblage 

(having 62 out of 101 species) but because Orkney is missing key species (Alchemilla alpina and 

Sibbaldia procumbens) it can not be assigneâ to this type (Berry 1985:77). 

Over large areas of thin peat or mineral soils a more or l e s  unbroken cover of dwarf shnib heath occun 

(Beny 1985:80). A vegetation consisting mainly of Calluna, with or without Rhacomifn'um or other 

mosses may develop on the poorer soils (Berry 198580). Empetrum n i g m  (crowberry) is almost afways 

present, and on more exposed sfopes it may dorninate over Calluna (Berry 198580). EnCa cinerea (bel1 

heather) and Potenfilla erecla (tomentil) rnay be present and Juncus squmsus (heath rush) or Nardus 

stricta (mat-grass) may be locally abundant (Berry 198580)- Sedges, in particular Carex binervis (green- 

ri bbed sedge), C. pani'cea (carnation-grass), C. pilulifera, C. ni- and C. bi~ebwii .  are often present 

(Berry 1985:80). If more sheltered areas are present Luzula sytvatica (greater woodrush) will occur 

(Berry 1985:80). On the drier, east-facing slopes of the Hoy hills south of the Knap of Trowieglen and on 

some of the strips of heath separating scree shoots and gullies on Ward Hill mca  cinerea (bel1 heather) is 

co-dominant with Calluna. This heath may becorne very deep and locally indudes Vaccinium myrtilus 

(b1aeberry)and Salix aurita (eared willow) (Beny 1985:80). 

Prostrate Juniper scrub is widely distributeci, occumng even in the predominantly low-level heaths of 

kadlands in Rousay and North Ronaldsay (Beny 1985:81). It is cornmonly found with Calluna ~ ~ l g a r i ~ ,  

Empetrum nigrum (crowbe rry) , Lkscharnpsia ikxuosa (wavy hai r-g ras) , Trichophorum cespitosum, 

Hypnum eupressifonne, Rhacomitrium and mosses or lichens (Berry 1985:81). On partially ablated 

s hou lders of the hig her hills in Hoy it is found with Arctostaphylos uva-ursi (Bearbeny) and Arctoslaphylos 

alpinus (Alpine Bearberry) (Berry 1985:81). As well. on the lower slopes it appears, sparingly, in thicker 

Calluna and Molinia (Berry 1985:81). 

Arctostaphylos alpinus (Alpine Bearberry) occurs at much lower elevations in Orkney than it does the 

Scottish Highlands (Berry 1985:81). It is a part of the dwarf shrub heath on flat or gently sloping summits 

on the hills of Hoy and it also occurs as a crevice plant in pavement (Berry 1985:81). lt is commonly part 

of a more open summit heat h with Calluna vulgaris. Empetrum nigrum (crowberry) , Carex binervis (green- 

ribbed sedge), C. pilulifera, Rhacomitnum and lichens (Berry 1985:81). 

Montane grass heaths are poorly developed in Orkney. Ablation surfaces and screes form the upper 

altitudinal limit of the dwarf shrub heath (Berry 1985:81). The most dominant species include Luzula 

sylvatica (g reater woodnis h) , Molinia, Nardus, Eriophorum and Trichophorum cespitosum (Beny 1 985:8 1 - 
82). Other species include Festuca, Agrastis (bent grass) and Deschampsia. Molinia is most often 

associated with oligotrophic mires though it is found sparingly in well-drained but damp bryophyte heath 

of the sheltered hillslopes (Berry 198582). Nardus and T-ichophorum cespitosum are most frequently 
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associated wit h lichen heaths (Berry 1 98582). Juncus squanosus (heath nish) is lo~ally a bundant in 

montane or submontane situations. The top of Fitty Hill in Westray has also Enca cinerea (bel1 heather), 

Calluna. fmpehum nigrum (crowberry) , Potentilla erecfa (tonnent il), Luzula sylvatica (g reat er wood rus h) , 

t multihfa (heat h woodrush) , Agostk sp. (bent gras). Rhacornîtnum lanuginosum, Hypnum 

cupressifonne and Cladonia sp. (Berry 1 Q85:82). 

Areas of thin peat or mineral soils within the montane zone which are ffequently flushed have a 

vegetation which varies accoding to the base content of the water (Berry 1985:82). They may be 

dominated by Carex nigra (common sedge) and C. echinata (star sedge) with a large number of herbs 

and bryophytes or by Carex panicea (carnation-gras) wit h herbs and bryophytes including Campylium 

stellatum (Berry 1 985:82). 

BIanket peat in Orkney was fomeily more widespread than it is presently. It still covers much of the West 

Mainland hills, the East Maintand ridge, much of Rousay and Eday and on Rothiesholm on Stronsay 

(Berry 1985:82-83). It is, however, scarce or absent on the other North lsles (Berry 1985:83). S0me peat 

occurs on some of the South Isles. induding the smaii Scapa Flow islands (Beny 198583)- On the 

steeper sides of hills it tends to be thinner but in several places thick peat extends over large areas of 

low-lying land where it may cover the far older fen peats. Basin fornations are relatively few. There are 

indications that fen peat is buried under some agricultural land and it can also be seen in inter-tidal zones. 

In areas of Glims Moss the mean depth of peat is about 3m (Berry 1985:83)- 

BIanket bog is most extensive in Hoy. The upiand blanket bog vegetation is similar to the Calluneto- 

EnopAcwetum vegetation of the Scotüsh Highland but is distinguished from it by the abundance of Nardus 

stricts (mat-g ras )  , Juncus squanosus (heath rush), Carex b i n e ~ s  (green4 bbed sedge). C. ni-, 

Tnchophorum cespitosum and Rhacomitrium lanugr'nosum. It shows considerable affinity with the Manket 

bog vegetation of Shetland. Some areas of Manket bog have a lichen-dominated vegetation in which 

Cladonia impexa is he dominant species. In other areas it has a dwarf-shmb vegetation in which Call~na 

vulgans (ling), Empetrum nimm (mwberry) and several rnosses are dominant. 

Large areas of the Manket b c ~  in Hoy show little evidence of buming and has a vegetation in which dwaff 

shmbs and lichens are particularly weH devetoped. The lichens often cover a bryophyte layer which 

in cl ud e Plagiotheciurn undulatum, Hylocomium splendens, Rhytidiadelphus loreus, Sphagnum rubellum 

and S. papillosum. On the flatter parts of the Hoy Hills the Manket bog has well-developed pool systems. 

In these areas Sphagnum papillosum and S. rubellum are common, often with dense stands of 

Narthecium ossifragum and Eiiophorum angustifolium. In more exposed areas, where the blan ket bog 

thins and grades into areas of ablation surface. islands of peat stand above the surrounding mineral 

det rit u S. Calluna vulgatis (li ng). Erica cinerea (bel heat her) , Empetnrm nigrum (crowberry) and Carex 

binervis (green-ribbed sedge) occur on the peat and the mineral ground is colonised by Juncus 

squanosus (heath rush) and Nardus stricta (mat-grass) (Berry 1985:83). 



Appendix 7.1 Correspondence Analysis Output for Column A 

SPSS (version I O )  Syntax used in CA of Column A 

CORRESPONDENCE 
TABLE = context(1 24) BY species(1 47) 
/DIMENSIONS = 23 
IMEASURE = CHISQ 
ISTANDARDIZE = RCMEAN 
MORMALIZAT1ON = SYMMETRICAL 
IPRINT = TABLE RPOINTS CPOINTS 
/PLOT = NDIM(1,2) BIPlOT(20) RPOINTS(20) CPOINTS(20) . 

WElGHT 
BY count . 



Summary 
Singular Value 

Dimension 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Total 
a 

lnertia Chi Square Sig. Proporlion of lnertia Confidence Singular Value 
Accounted for Cumulative Standard Deviation 

1058 degrees of freedom 







CONTEXT 
A001 
A002 
A003 
A004 
A005 
A006 
A007 
A008 
A009 

A01011 1 
A012 
A01 3 
A014 
A015 

A016117 
A018 
A019 
A020 
A02 1 
A022 
A023 
A024 
A025 
A02a 

Actlvs Total 
a 

lnerîla Contribution 
O( Point to Inertie of Olmenslon 

1 2 3 4  
0015 0002 0.022 O O 
O024 O 023 0.013 0,001 0.042 
004 O 13 0.051 0.045 0014 

0056 O245 0054 0.068 O016 
O O66 0.242 0.191 0.004 0.014 
0.018 0002 0.101 0.003 0014 
0.022 0.001 O 0.045 0.041 
0.047 0.003 0.002 0.501 0.08 
0.018 0.001 0.013 O O21 0.043 
0.003 O 0.007 0.001 O 
0.027 0.062 0.009 O 0.098 
0.038 O O U  0.12 0.048 O 
0.031 0.004 O O 0.01 
0.048 0.056 0.196 0.151 0.008 
0.03 0.033 0.001 0.009 0.008 

0.001 0.001 O O 0.002 
0.038 0.013 0.126 0.005 0.070 
0.001 O 0.001 O O 
0023 0.033 0.03 0.003 0.012 
0.02 0025 0.013 0.002 0.007 

0039 0.07 0.041 0.005 0.274 
0.019 0.007 0.002 0.004 0.019 
0.031 O 0.003 0.079 0.244 
0.01 0001 0.001 0.005 0.005 

0.668 1 1 1 1 
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Correspondence Table 
SPECIES 

CONTEXT 1  2 3 4  5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
A001 0 0 0 0 3 0 1 4 2 0 0 0 0 0 1 0 0 0 3 0 0 0 0 0 0 0  
A002 1 0 0 1 5 1 3 3 5 1 9 1 4 0 0 0 0 0 0 0 0 0 3 0 1 0 0 0 2 0  
A003 0 1 0 7 1 5 0 3 3 3 4 0 0 0 0 0 2 1 0 1 3 5 0 0 0 0 2 0  
A004 0 0 0 1 7 2 8 2  5 4 6 2 0  1 2 2 0 0 6 2 5  1 1 0  1 1 6  1  O 0 0 0  
A005 O O 1 6 1 3 4  5 6 7 2 2 4  3 O O 1  O 6 4 1 2  1 1  0 5 8  O O O 1  O 
A006 0 1 0 1 1 5 1 0 4 2 0 0 0 1 0 1 0 2 1 0 0 1 4 0 0 0 1 0  
A007 0 0 0 5 1 0 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
A008 O 1 1 4 8 2 7 6  7 1 1 1 3 7 8 1  5 1 8  O O 4 8  4  7 1 2  1 5 4  O O 3 4  2  
A009 1 2 0 1 0 1 7 2 2 3 1 1 7  1  0 0 0 0 3  1  O 1  0 0 1 6 0 0 0 3 0  

A01011 1  0 0 0 0 1 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
A01 2 0 1 0 7 4 1 4 8 1 3 2 0 0 0 0 0 2 0 0 0 0 0 1 0 0 0 0 0 0  
A01 3 0 1 0 7 8 2 2 4 3 1 6 0 0 0 0 0 1 1 0 1 0 0 6 3 0 0 O 0 0  
A01 4  0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
A01 5 O 0  1 1 5 3 8 4 7 8 1 2 4 8 1  1 4 6 3 0  1 1  0 0 0 2  1 0 0 3 1  

A01 6H 7 1 2 0 6 3 1 5 4 5 2 4 2 2 5 0 2 O 2 0 0 1 1 1 3 8 0 0 0 3 0  
A01 8 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
A01 8  O O 0 2 2 5 4  4  2 7 0 4 1  1 O 4 O O 2 2 1 1  3 0 2 2  O O O 2 6 
A020 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
A021 0 0 2 8 1 8 2 3 6 8 1 9 4 2 2 1 1  1 3 2 1 2 1 1 6 1 0 0 0 4  
A022. 0 0 0 3 1 0 0 1 3 2 1 1 2 0 2 1 1 1 0 2 1 0 0 4 2 0 1 0 1  
A023 O 0  1 8 2 0 0 8 1 0 8 4 4 0 1 1 5  1 3 3 0 2 1  2 0 2 0 0 0 0 0 0  
A024 0 0 0 7 5 0 0 3 3 4 2 0 0 0 0 1 0 1 1 0 0 8 0 0 0 2 0  
A025 1  O 1 3 2 2 3 8 4 3 4 1 0 2  1  O 0 0 6  1 1  1 2 0 1 7  O 0 4 0 3  
A026 0 0 0 2 4 0 0 5 4 0 0 0 0 0 0 0 0 1 1 0 3 0 0 0 1 0  

Active Margin 4 9 20326409 47 68848425 32 13 34 11 11 89 18 38 16 33 9 4 5 2  5 O 8  24 17 



Correspondence Table 

CONTEXT 
A00 1 
A002 
A003 
A004 
A005 
A006 
A007 
A008 
A009 

A010/11 
A01 2 
A01 3 
A01 4 
A01 5 

A01611 7 
A01 8 
A01 9 
A020 
A021 
A022 
A023 
A024 
A025 
A026 

Active Margin 

44 45 46 47 Active Margin 
O 0 0 0  22 
0 0 8 0  1 32 
1 1 1 2 1  1 58 
0 6 3 6  O 33R 
4 2 2  7 1 542 
0 1 0 0  62 
O 0 0 0  13 
1 8 6 2  726 
2 O 10 2 184 
O 0 1 0  8 
0 0 2 0  134 
0 1 3 0  188 
O 0 0 0  2 
0 0 2 0  385 
1 0 3 6  252 
O 0 0 0  1 
8 0 1 8  4 374 
0 0 0 0  3 
1 0 4 2  237 
O 0 0 0  1 02 
1 1 3 3  307 
0 0 2 0  106 
0 0 7 3  232 
1 0 1 0  27 

20 40 125 24 4535 



Appendix 7.2 Correspondence Analysis Output for Site Cornparison 

SPSS (version 1 0)  Syntax used in CA of various sites: 

CORRESPONDENCE 
TABLE = site(1 1 0) BY category(1 1 0) 
/DIMENSIONS = 9 

MEASURE = CHlSQ 
ISTANDARDIZE = RCMEAN 
MORMALIZATION = SYMMtTRICAL 
PRINT = TABLE RPOINTS CPOINTS 
/PLOT = NDIM(l.2) B tPLOT(20) fWOINTS(20) CPOINTç(20) . 

WEIGHT 
BY count . 





- - = r ) C Y m C Y t - m < D  O - < ? - O >  

~ , $ a s n r n s g P B '  OH5Ps8,-811 S p  o d O 0 0 6 P ô d d  ~ ~ " d 0 o 6 O c i 8 P o P  
5 - 

~ ~ r r r O O ~ r  B E  m w - - b , m o  g g L o % l  0 0 0  0 0 0  2 ~ . ~ ~ 6 3 8 = 4 = 6 8 8  6 5  o o o o o o o o o o  



Ovcrvicw Row Poinls(a) 

CATEGORY 
Cl Ceroal Graln 
C2 Ceral ChafllStraw 
C3 Ofhcr Economic Taxa 
C4 Arable Weed Taxa 
C5 Grassland Taxa 
C6 Heathland Taxa 
C7 Rudeml Tara 
C8 Wet Ground Tana 
C9 Unclassitied tA# 
Cl0 Exotk 

Active Total 
r 

Cl CoroaIGnln 
C2 Curl ChaWlStrm 
C3 Other Economlc T i r a  
C4 Amble W d T w a  
CS Gnssland Tana 
C6 Heathland Taxa 
C7 Rudoral Taxa 
C8 Wet Ground Taxa 
CB UnclasMd îAw 
C l 0  Erotlc 

Cl Cereal Graln 
C2 Ceral ChafflSlraw 
C3 Other Economlc Taxa 
C4 Arable Weed Taxa 
CS Grassland Taxa 
C6 Heathland Taxa 
C7 Ruderal Tara 
C8 Wet Ground Taxa 
C9 Unclasrified Uxa 
Cl0 Exotlc 

Mnss Scora in Dimonsion 
1 2 3 4 5 6 7 8 9  

Iii8rtla Contriknkn 
01 Point to IWk of Mmmriori 
1 2 3 4  

0.043 0.144 0.052 0.079 0.024 
0,086 0.052 0.677 0.043 0.082 
0.01 0.031 0.01 0.007 0.001 
0.176 0.710 0.044 0.0ûS 0.002 
0.015 0.000 0.015 0.048 0.042 
0,018 0.028 0.02 0.007 0.001 
0.031 0.002 0.089 0.489 0.004 
0.037 0.002 0.052 0.069 O.Mg 
0,022 0.016 0.041 0.252 0.014 

0 0 0 0 0  
0.42 1 1 1 1 

Total 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



Correspondence Table 

CATEGORY 
C l  Cereal Grain 
C2 Ceral ChafflStraw 
C3 Other Economic Taxa 
C4 Arable Weed Taxa 
CS Grassland Taxa 
C6 Heathland Taxa 
C7 Ruderal Taxa 
C8 Wet Ground Taxa 
C9 Unclassified tAxa 
C l 0  Exotic 

Active Margin 

SITE 
1 2 3 4 5 6 7 8 9 10 Active Margin 

11 14 87 1382 31 31 4532 18418 2987 2593 487 970 35701 
O 1 108 O O 4282 25 76 12 115 461 9 
1 O 91 77 43 39 9 19 2 93 374 
8 32 1846 394 349 1Q98 223 595 85 2257 7787 
0 0 1 2  2 O 1 92 18 1 58 1 82 
1 3 10 46 144 75 22 3 O 191 495 
1 O 42 593 28 759 42 262 4 58 1789 
O 29 10 21 38 18 7 9 O 18 150 
1 4 66 503 138 733 18 96 38 307 1984 
0 0  1 O O O O 0 0  O 1 

1126 156 3568 4767 5272 26323 3425 3671 629 4125 53082 



Appendix 8.1 Sites Discussed in the Text 

8.1.1 Sites on the Northem lsles 

Tuquoy, Westray 

Tuquoy is located on the South shore of the Ness of Tuquoy on Westray and represents settlement 

during the Viking Age. Norse Period and the Medieval Period. The site extends inland up to 50 rn and 

along the coast up to 150 m west of the churchyard wall (Owen 1993:324). Area J, a waterlogged Viking 

Age pit, and Area F, middens and structures of the Norse Period were the focus of excavations. 

Crosskirk, a Norse PeriodIMedieval church, was also excavated. 

General information regarding this site is available in a number of publications . Botanical data have 

been generously made available by Dr. Olywn Owen. Cabnised plant remains from Area F were 

recovered using 1 mm mesh. Area J had 4 1 kg bulk sampies sieved using 0.25 or 0.5 mm mesh to 

recover the waterlogged seeds and fibres in addition to hand collection. The seeds recovered from Area 

J are not comparaMe with the carbonised plant remains. The pit material is thought to represent byre 

waste aIong with household and offcuts from wood timbers (Owen 1993:332). 

St. Boniface, Papa Westray 

St. Boniface is located on the noRh west side of Papa Westray, one of the most northem islands in the 

archipelago. This rnulü-period site has evidence of an lron Age settlement (Munkerhoose), a 

Viking/Norse period fann mound (Binnas Kirk) and a medieval pansh church and graveyard (St. 

Boniface). In addition, the Neolithic site Knap of Howar is located only 2 km south of St. Boniface. The 

island is fertile and the soils are dominated by freely or imperfectly drained podzols. There is plenty of 

good Pasture land as well as areas suitabie for arable cultivation. Like Sanday there is a lack of peat on 

the island (Lowe l998:l). 

A site report has been published but contains oniy discussion of the botanical material and no data tables. 

Similar to Quoygrew the fam moundlmidden was exposed by manne erosion. It was intensively sampIed 

with four 0.5 X 0.5 m columns stretched along the exposed face. Standard bulk samples (20 1) were 

taken for recovery of artefacts, charcoal, and plant remains. One hundred and eighty four sarnples 

(ranging from 2- 70 1) representing 144 soi1 cantexts were processed using a water separation machine- 

The light fraction was colleded with mesh sizes of 1mm and 0.3 mm. and the heavy residue (retent) in a 1 

mm mesh. All fractions were allowed to dry slowly before being soned. The greater than 1 mm Iight flots 

were sorted completely, by eye or using a low power light microscope. About 50 percent of each retent 

was sorted and none of the 0.3 mm flots were sorted. 
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Pool, Sanday 

Sanday, a relatively small island, is unlike the others in that about 1/3 of Ïts surface deposits are wind 

blown, calcareous sand and in that the island is vefy low lying (belaw the 5 m contour barely above sea 

level (Bond 1994: 104). Like many, if not rnost, of the Orcadian sites Pool was noticed because it is 

eroding into the sea. (Bond 1994:122). 

Pool, a multi-pend settlement site, is located on the southem end of the island. Phase 7 represents the 

PidishNiking interface and Phase 8 the Norse Peflod. From Phase 7, the PidishNiking interface, 23 

samples representing 662 litres of soi1 were processed and from this over 8700 individuals were identified 

(Bond 1994:336). From phase 8, the Norse Period, 42 samples representing 881 litres were processed 

and over 15000 individuals were recovered. 

Flotation was done using a Cambridge-type froth flotation machine (Bond 1994:68). The Pool samples 

were generally between 20-25 litres in volume. Prior to flotation they were dried, measured and passed 

through a 1 cm sieve. At this point al1 material normally colleded on site (bone, shell, pottery, flint and 

metal, large pieces of charcoal) and the large stone were removed from the sample (Bond 1994A68). 

The lots' were not dried on site; they were instead decanted into jars containing industrial methylated 

spirits (IMS) for transport to the laboratory. The IMS prevented mould and provided some buffering 

against the vibration of longdistance transportation (Bond 1994:173). 

The site report remains unpublished but data regarding the site is available in a number of publications. 

Dr. Julie Bond has generously made avai!abie the botanical data in the f o m  of ubiquity scores from her 

Ph.0. thesis. The first evidence of Linum usitatissimum is in the PidishNiking interface (phase 7.1). 

From the Norse phase the only cereals present are Hordeum vulgare subsp. vulgare and cultivated 

Avena. The Hordeum is predominantly the hulled fom atthough a few naked barley grains were 

recovered (Bond l994:19O). No Avena fatua (wild oats) were identified atthough it is noted that some of 

the grains may well have been A. fatua as they were not recovered with the diagnostic floret bases or 

lemma (Bond 1994:191). 

8.1.2 Sites on Mainland 

Birsay Bay Sites 

The Birsay Bay sites are located on the north-west coast of Mainland. Many are located on the Brough of 

Birsay which is separated from Mainland at high tide while others are located on Mainland. Excavations 

at the Brough of Birsay's Norse elite or ecclesiastical cornplex have occurred over a 60 year peflod 

(Barrett 1995532). Systematic excavation however, is much more recent only these are mentioned here. 

Brough of Birsay Sites VII-IX, Phase 3 

These sites are (were) located along the eroding cliff-side of the Brough of Birsay and consist of Viking 

Age and Norse Period domestic, farm and industrial adivities. Flotation samples were colleded from al1 
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major bumt contexts at the discretion of the site director. Paraffin flotation was used due to the wet 

conditions of the site and a 0.3 mm sieve was used to capture the light fraction (Donaldson 1986:216-17, 

Barrett 1995533) 

Beachview Bumside Area 2 and Beachview Studio Site 

Beachview Burnside Area 2 lies on the south bank of the Boardhouse bum near the shores of Birsay Bay 

and consist of two midden deposits dating to the Norse Penod (LNI). The Beachview Studio S ie  is 

located about 100 m south of Beachview Bumside Area 2 and consist of a Norse Period dwelling. a 

probable corn drying kiln and associated midden deposits. Botanical matenal at both sites was recovered 

by submerging the residue (0.895 mm mesh) from the wet sieving in water and decanting the floating 

material ont0 0.3 mm mesh. At the Studio Site the number of cereal grains in large samples was 

estirnated rather than quantifieci (Barretî 19955354) 

Earl's BufOrphir 

Earl's Bu is located on the south coast of Mainland at Orphir about 200 m inland from Scapa Flow. The 

site dates to the Viking Age and Norse Period (Barrett 1995:93). General information regarding Earf's Bu 

is available in a number of publications, The botanical data has k e n  made available by kind pemiission 

of Mrs. Jacqui Huntley. Roughly 19000 litres of sediment were floated using a modified Sirâf tank and 0.5 

mm mesh for the light fradion and 1 mm mesh for the heavy fraction. The botanical assemblages have 

been analysed by Mrs. Jacqui Huntley, Universly of Durham (Barrett 199594) 

8.1.3 Sites on Caithness 

Caithness is made up of predominantly Old Red Sandstone. Blanket Peat covers approximately two- 

thirds of Caithness (and may once have been more extensive) and it is found in the immediate vicinity of 

sandy bays such as Freswick (Batey 8 Moms 1995:8). 

Freswick Links 

Freswick Links is a Viking Age and Norse Period settlement site located at the head of Freswick Bay on 

the east coast of Caithness. It is an area of shifüng sand dunes rising 8 to 10 m above sea level (Batey & 

Morris l995:l). The soils in the surrounding area are relatively fertile noncalcareous gleys (Barrett 

199599) 

Two of the areas of the site that date to the Norse Penod have been selected for discussion here: 

Freswick Links Middle Cliff Areas (MCA) and Freswick Links Northem Cliff Areas (NCA). Collection of 

botanical material was accomplished using a rnodified Siraf tank with a 0.5 mm mesh . More than 14000 

litres of sediment was sieved - 6550 litres from NCA, 7837 1 from MCA. 

Robert's Haven 

Robert's Haven is located near John O' Groats, Caithness in a srnall north-west facing bay. Similar to 

Quoygrew there is a Norse Penod midden domiriated by fishbone. The site is located in an area of 



reasonably fertile noncalcareous gleys which is surrounded by a fandscape of blanket peat (Barrett 

1 995:96). 

Area A, about 28 metres of midden. was sampled in a similar fashion as the Quoygrew midden. 

Palaeoethnobotanical sarnpies were collected using a modified Sirâf tank AMS dates of cereal from the 

midden indicate that the midden originated in the late ltm or early 13" centuries (Barrett 199597). One 

hundred and eighteen samples representing 2842.5 litres were processed. The light fraction was 

colleded on 0.5 mm mesh and the heavy fraction on 1 mm rnesh. The botanical assemblage was 

analysed by Jacqui Huntley and Susan White (Banett 1995:98-99). Again the botanical data has k e n  

made available through Dr. Banett's Ph.D. thesis and the permission of Mrs. Jacqui Huntley 
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