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Abstract

The Strawberry Tree (Arbutus unedo L.) is often referred to as one of Ireland’s
‘Lusitanian’ species to describe its disjunct distribution, since it is absent from Britain
and is mainly found around the Mediterranean Sea and on the Iberian Peninsula. In
Ireland, it is regarded as native in the south-west and in Co. Sligo. However, a
recent genetic study suggests that it could have been introduced to Ireland directly
from northern Spain. This possibility was previously dismissed, since palynological
and archaeological evidence showed it to be present in south-west Ireland 4,000
years ago. Here, we examine how an introduction might have occurred prior to this
date, by first reviewing what is known of its distribution, ecology and history in
Ireland along with archaeological information. Then, combining an updated
distribution of A. unedo where it is regarded as native in Ireland with historical
accounts, palynological and archaeological records and other information from the
literature, we present two online maps, designed to be an ongoing accessible
resource. The information has enabled us to propose a means by which A. unedo
might have arrived in Ireland with miners who came to work the first known copper
mine in north-west Europe, in the Chalcolithic phase of the Late Neolithic, which was
at Ross Island on Lough Leane in Co. Kerry. The species’ distribution today suggests
that it then spread with subsequent Bronze Age copper mining activity in south-west
Ireland, though this is unlikely to account for its arrival in Co. Sligo. Previous
suggestions that A. unedo was once much more widely distributed in Ireland and
subsequently contracted due to preferential cutting for smelting, are shown to be
unfounded.

Key words: Bronze Age; Chalcolithic; copper mining; disjunct distribution; genetics;
Lusitanian species.

Introduction

The Strawberry Tree (Arbutus unedo L.) occupies a special place in Irish traditional
and botanical lore as it is an attractive, rare and unusual small tree, which has been
noted by many botanists since Parkinson (1640) mentioned it as in the ‘West part of
Ireland’. It is today considered native in counties Kerry (v.c.H1 & H2; Fig. 1), West
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Cork (v.c.H3) and Sligo (v.c.H28), although it is often claimed that it was once more
widespread (Tansley, 1949; Proctor, 2002).

Arbutus unedo is one of a group of Irish ‘Lusitanian’ species with distinctly
disjunct distributions: they occur only in the western regions of Ireland, not at all in
Britain and for most, their nearest, or principal, localities are on the Iberian
Peninsula (Praeger, 1934; Webb, 1983). For over 150 years there has been debate
as to how these species came to be in Ireland; in particular how they could have re-
invaded Ireland naturally after the last ice age (e.g. Forbes, 1846; Scully, 1916;
Praeger, 1932b; Webb, 1983). But these species have little in common, with very
different distributions and habitat preferences. Some are montane, others heathland
species and A. unedo is principally a Mediterranean tree. A. unedo thus seems
particularly unlikely to have survived an ice age either in Ireland, or in a since-
submerged refuge nearby, as proposed for other ‘Lusitanian’ species such as
Daboecia cantabrica (Beatty & Provan, 2013). Indeed, Godwin (1975) singled it out
as ‘impossible’ to have survived what would have been at best a periglacial climate
in Ireland and surrounding regions, also noting no earlier inter-glacial fossil record.

Although the native status of A. unedo in Ireland has occasionally been
questioned, palynological and archaeological finds have since established that the
species was present in Ireland ¢.4,000 years ago (Vokes, 1966; Mitchell and Watts,
1970; Van Rijn, 2004). This led to the firm conclusion that the species must
therefore be native (Mitchell, 1993; Mitchell and Cooney, 2004), which has not so far
been questioned.

However, recently, Santiso et a/. (2016) investigated the genetics of A. unedo
populations across its entire range and concluded /inter alia that the population
sampled from Ireland must be a relatively recent introduction because of the
absence of any private haplotypes unique to Ireland and, as it was genetically similar
to populations in Iberia and not France, that the most likely origin for the Irish
population was Iberia, something already suggested by Kelleher (2013) following a
preliminary genetic investigation.

So, if this is the case, how might that introduction have occurred, and could it
have been aided by humans? In this paper we consider this possibility by initially
reviewing what is known to date about A. unedo in Ireland. We then describe and
map its updated distribution, along with historical, placename, archaeological and
palynological records. Its potential arrival and subsequent spread in Ireland are
discussed in the light of these results.

Review of Arbutus unedo in, and in relation to, Ireland

Distribution

Arbutus unedois in effect a Mediterranean species (Webb, 1972; Tison & de
Foucault, 2014), sometimes called Hiberno-Mediterranean (Praeger, 1932b; Sealy &
Webb, 1950). Its native distribution is very disjunct with the inclusion of Ireland (Fig.
2). It has become naturalised in other parts of Ireland and in Britain (Hackney,
1998; Green, 2007; Proctor, 2002) and, north of the Loire estuary in France, it is
now mostly regarded as naturalised (des Abbayes et a/., 1971; Tison & de Foucault,
2014; Fig. 2).
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Figure 1. Arbutus unedo growing in a typical habitat in Co Kerry; on the top of a
cliff overhanging water, in this case Upper Lake, Killarney. Image: Rory Hodd

Its absence inland in the Balkans, Turkey and North Africa suggests it avoids
more arid climates, whereas northwards and eastwards it seems intolerant of colder
continental climates (Blanco et a/, 1997); in Iberia it is notably widespread in the
(sub)oceanic (Atlantic) regions (Torres et al., 2002; Fig. 2).
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Figure 2. Distribution of Arbutus unedo in Europe and N. Africa. From Caudullo et
al. (2017).
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Within Ireland it also has a disjunct distribution; in south-west Ireland it occurs
primarily around the Lakes of Killarney, Co Kerry, and sporadically on the nearby
Beara and Mizen Peninsulas in West Cork, and then much further north, as a small
population around Lough Gill in Co. Sligo (Praeger, 1932a; Preston et al., 2002; Fig.
3). Praeger (1934) searched for it in vain on lakes with similar habitat between Sligo
and Kerry. Because of documented declines in occurrence especially over recent
decades, it is listed as ‘Near Threatened’ in the Irish Red List for vascular plants
(Wyse Jackson et al., 2016).
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Figure 3. Distribution of Arbutus unedo in vice counties where it is considered
native in Ireland, mapped at hectad (10km?) level (BSBI Distribution Database;
accessed 24.3.2021).

Debate on the origins of Arbutus unedo in Ireland

Perhaps because of its exotic appearance, A. unedo has occasionally been
considered a ‘doubtful native’ (see Power, 1845). However, botanists mostly assume
it to be native and have focused on the mechanisms whereby it and other ‘Hiberno-
Lusitanian’ species might have come to Ireland. Forbes (1846) had an elaborate
scenario of ‘great geological operations’ that linked northern Spain to Ireland in the
Miocene, implying that these species survived the glacial periods /n situ. Later, Scully
(1916) and Praeger (1934) still held the view that A. unedo was among those that
survived glaciation. However, it is now accepted that the ice advanced over Ireland
(Mitchell & Ryan, 1998; Clark et al., 2012), perhaps even well south of Ireland
(Praeg et al., 2015), to an extent that the climate would have been periglacial at
best, precluding the survival of cold-sensitive species in particular.

An alternative theory is that A. unedo followed a similar pattern to most other
plant species that migrated (back) to Ireland from a refugium further south (e.g.
Birks, 1989; Hewitt, 1999; Mitchell, 2006). Sealy (1949) suggested that A. unedo
migrated northwards via western France to southern England and Ireland, with
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subsequent extinction in the intervening regions. Webb (1983) had no explanation
other than the suitably vague ‘long range dispersal’. Since it is thought that A. unedo
is limited by a minimum mean January temperature of 4.5°C both latitudinally and
altitudinally (Sealy & Webb, 1950), it is unlikely to have been amongst the pioneer
woody species recolonising post-glacial Ireland, but could have arrived 7,000 or at
least 6,000 years ago. However, the new phylogenetic evidence means an
alternative scenario must be considered.

Phylogeography

The recent study of A. unedo (Santiso et al., 2016) provides information on its
genetic composition and variability across Europe. Sequencing four chloroplast
fragments isolated from A. unedo leaves sampled from 23 populations across its
entire distribution, the authors identified two key lineages, one centred on SW Iberia
and the other on the Mediterranean coasts of France and Italy, with other
populations exhibiting variants derived from these. The authors suggest that these
represent populations that survived in two geographically-disjunct refugia during the
last glaciation, one in south Iberia/Morocco, the other in the region of Sardinia (Fig.
4).
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Figure 4. Map of population frequencies of cp DNA lineages across the
distribution range of Arbutus unedo (shaded). The two main haplotypes are H2
and H4. From Santiso et a/. (2016).

Significantly, the Irish A. unedo population sampled (around Killarney) showed
no unique genetic haplotypes and seemed closest genetically to the populations
sampled from northern Iberia, specifically to that sampled near San Sebastian and is
thus of Iberian lineage; it was also shown to be genetically quite different from the
population sampled near Bordeaux in France, which clearly connects to the
Italy/southern France lineage, separated by the Pyrenees (Santiso et a/., 2016; Fig.
4). Those authors conclude that the Irish population sampled must both be a recent

389



introduction and one which could not have come via the population sampled in
south-west France.

Ecology

In southern Europe, A. unedo is a species of shrubby sclerophyllous open-canopied
communities on rocky terrain called maguis on acid and garrigue on limestone rocks
(Bonfils, 1990; Veuillen, 2016). Both habitats are prone to drought, and frequent fire
leads in France to a shrubby, somewhat ‘degraded’ community of Quercus ilex, A.
unedo and Cistus spp. (Bonfils, 1990; Hétier, 1994). A key A. unedo adaptation is its
ability to re-sprout from a lignotuber at its base, so that most individuals become
multi-stemmed after disturbance (Sealy, 1949; Mesléard & Lepart, 1989).

In Ireland, A. unedo is found mostly on lake shores, islands and peninsulas, or
woodland margins on exposed crags or cliffs (Praeger, 1932a; Praeger, 1934; Webb,
1948; Tansley, 1949; Sealy & Webb, 1950). It occurs predominantly on shallow well-
drained soils on both sandstone and limestone (Scully, 1916; Sealy, 1949; Sealy &
Webb,1950). Its intolerance of waterlogging (Sealy, 1949) explains its absence from
the widespread wet blanket bogs of south-west Ireland.

As a pioneer woody species in Ireland, it invades suitable habitat, persisting
amidst heathland or scrub, but excluded when this becomes woodland (Tansley,
1949; Kelly, 1981). Associated heathland species include heather Calluna vulgaris
and western gorse Ulex gallii; in woodland, sessile oak Quercus petraea, holly Ilex
aquifolium and rowan Sorbus aucuparia are common and on limestone, yew 7axus
baccata is a frequent companion with rock whitebeam Sorbus rupicola (Praeger,
1932a; Sealy, 1949; Sealy & Webb, 1950; Kelly, 1981; Cotton & Sheehy Skeffington,
2021).

Arbutus unedo is extremely light requiring (Sealy, 1949; Sealy & Webb, 1950)
and Webb (1948) noted that in woodland it was 'tall, thin and struggling with a
meagre crown of foliage projecting well above the canopy’, concluding that such
individuals were ‘probably doomed’ and that the trees must have become
established before the woodland re-developed (Fig. 5). Around Lough Gill in Sligo,
most A. unedo trees are now struggling under taller, denser trees, particularly yew
and beech and exposed rock faces act as refuges from shade and grazing (Cotton &
Sheehy Skeffington, 2021).

Attempting to explain why it was so often confined to lake margins in Ireland,
Praeger (1932a) ascertained that no seed, fruit, or fruit attached to branches, could
float. A. unedo fruit is eaten by a wide variety of birds (Sealy & Webb,1950), which
are probably the primary means of dispersal to new rocky habitat (Blanco et a/,
1997).

The moderately maritime distribution of A. unedo reaches its extreme in the
hyperoceanic west of Ireland, where it is at the northern edge of its ecological
range. It survives most winters, but stems can be killed by exceptional frosts, then
regrowing from the base. It is thought not to survive in a climate at or below a
mean January temperature of 38°F (3.3°C) (Sealy, 1949). The maximum altitude for
an A. unedo record in Ireland was 500 ft (152 m) on the southern slopes of
Macgillycuddy’s Reeks, Co. Kerry (Scully, 1916), though Sealy is said to have traced
it to 750 ft (228 m) in rocky gullies on Cromaglan Mountain nearby (Webb, 1948).
However, recently O’'Malley (2001) reported it at ¢.230 m on a cliff in the Gap of
Dunloe in the Reeks. In Sligo, it is only found at sea level, beside Lough Gill
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(Praeger, 1932a), and never on apparently suitable adjacent mountain crags,
probably due to the colder climate that far north (Cotton & Sheehy Skeffington,

2021).

g

Figure 5. Arbutus unedo growing as a single stemmed tree amongst others on

Ronayne’s Island, Upper Lake, Killarney. This form of the tree is a temporary

phenomenon, lasting until the trees are overtopped by larger species. Image:
Rory Hodd

Growth ring counts of several trunks in Kerry, where one of girth 57 cm was
142 years old, showed A. unedo to be slow growing, and the largest trunk found
was estimated to be at least 500-600 years old (Webb, 1948). However, Webb
reckoned that as the trunks continually regenerate from the base, A. unedo could, in
fact, be ‘almost immortal’. Praeger (1932a) also described the largest trees around
Lough Gill in Sligo as having ‘sprouted again and again ... indicating a very great

14

age’.

Historical accounts

Arbutus unedo is listed as one of the ‘lower divisions of the wood’ in the early 8t
century Irish Brehon laws (Kelly, 1976), the cutting down of which would incur a fine
of a 2-year-old calf (Kelly, 1999). But the first actual record of the species is in the
1584 survey of Rory O’'Donoghue’s property, which noted A. unedo growing on the
islands of Lough Leane near Killarney (M’Enery, 1906). Parkinson (1640) says it ‘hath
been of late days found in the West part of Ireland” where the trees were growing
‘of their own accord’. Ray (1696) refers to ‘Kerry (where the Arbutus grows)’” and
Threlkeld (1726) mentions Glengarriff, Co. Cork as well as the ‘Borders of Loghlen’
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(Lough Leane). Bishop Dive Downes, in his account of a tour of West Cork in 1699-
1700, makes much of A. unedo at Hungry Hill on the south of the Beara Peninsula
where, ‘in a small wood at the bottom of the hill’ he saw ‘a hundred of arbutus trees
and near Crookhaven at the tip of the Mizen Peninsula, ‘some’ were growing ‘out of
the clefts of the rocks’ (Brady, 1863; Anon., 2003). The first mention for Co. Sligo,
by Wakefield (1812), is much later.

4

Placenames

One reason why A. unedo is thought to be native in Ireland is its occurrence in
placenames said to derive from its Irish name caithne, many of which are outside its
current range. Joyce (1875) lists several, suggesting that places like Quin in Co.
Clare got their name from cuinche, as a form of caithne. Scully (1916) quotes this,
adding the name of an island in Clew Bay, Co. Mayo (Quinsheen) and proposes that
A. unedo must have once been much more widespread in Ireland. This is still
repeated today, and Hall (2011) adds names such as Feaghquin in Co. Clare and
Cappoquin in Co. Waterford. However modern Irish linguists do not support most of
these proposals (see Irish placename data base www.logainm.ie). Kelly (1999) also
dismisses the possibility that cuinche is a form of caithne, but he does suggest that
Derrynacaheny Wood in Co. Clare (Westropp, 1908) is derived from the Irish Doire
na Caithne, oakwood of the Arbutus.

Appendix 1 lists all published proposals for Irish placenames that refer to A.
unedo, along with assessments of their veracity by Irish experts. Only three outside
the present distribution for A. unedo are accepted by Kelly (1976, 1999) and/or
Logainm.ie as likely to have been derived from caithne: Smerwick Harbour (Ard na
Caithne) in the Dingle Peninsula, Co. Kerry; Ardcanny (Ard Caithne) on the Shannon
estuary in Co. Limerick and Derrynacaheny Wood in Co. Clare. An indication that A.
unedo must never have been that widespread in Ireland, is that three versions of
the 8™ century Irish tree list substitute honeysuckle Lonicera periclymenum for A.
unedo (Kelly, 1999).

Accounts of changes in A. unedo abundance

In some places A. unedo seems to have been much more abundant a few centuries
ago. Only a handful of scattered trees remain on Hungry Hill, Co. Cork (Scannell &
O’Donnell, 1994; Garvey & Flynn, 1995; Clare Heardman, pers. comm.), where
Bishop Downes found 100 trees ‘in a small wood” in 1700 (Anon., 2003).
Significantly, the wood is no longer present.

Scully (1916) makes frequent reference to scattered often senescent trees
around Kerry, noting A. unedo to be much rarer than when Smith (1756) stated that
‘it covered at least a fourth part of the ascent of the mountains’ around Lough Leane
where ‘upwards of 40 Islands in this lake are covered with an intermixture of these
trees’. Scully also notes the remarks of Molyneux (1697) on the A. unedo size,
reaching 4 2 feet (1.4 m) in circumference and ‘9 or 10 yards’ (8-9 m) high and his
statement that A. unedo was ‘in such plenty that they now cut them down as the
chief Fewel to melt and refine the Ore of the silver and lead mine ... near the Castle
of Rosse’. This account suggests that A. unedo was targeted for smelting, as its
charcoal was valued (Nelson & Walsh, 1993; Wyse Jackson, 2014). That the cutting
was responsible for its local decline became added to the belief, based on
placenames, that A. unedo was once more widespread, not just more abundant.
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Even Tansley (1949) says that ‘formerly the Irish distribution was much more
extensive, but its widespread use as firewood has severely restricted its occurrence’.
This is repeated in the Atlas of the British and Irish Flora (Proctor, 2002).

In Sligo it has declined, at least in the last century. Since Praeger’s survey
(1932a), only about half remain of the c.60 trees he recorded (Cotton and Sheehy
Skeffington, 2021).

Myths

One tenuous but intriguing reference to A. unedo, as ubhla caithne, occurs in the
tale of the pursuit of Diarmaid and Grainne. As part of the Fiannaiocht or Fenian
cycle of legends, the story recounts how Oisin and the Fianna arrive at Glenflesk
(the River Flesk flows into Lough Leane) and, encountering the Tuatha Dé Danann
already ensconced around the lake, the Fianna abandon plans for a game of ‘goal’
and ‘decided to go back’. The next description of the people they met is surprisingly
detailed: “Agus as é lon tugadar leo as Tir threabhar-ghlain Tharrngaire .i. cno
corcra agus ubhla caithne agus caora cumhra”. “And the provisions they brought
with them from fair-cultivated Tir Thairngire were crimson nuts and arbutus berries
and sweet berries ...” (Ni Shéaghdha, 1967).

This edition of the story is based on several 17th-18t™ century manuscripts, in
turn based on older 10t century accounts (Ni Shéaghdha, 1967), so the script is
only evidence of knowledge dating back at best to early Christian times. However,
the legends are well-documented and overlap with other tales of mythical peoples
and lands.

It is intriguing that A. unedo is specifically mentioned, since it may not have
been widely known in Ireland in medieval times (Kelly, 1976, 1999). The produce is
also said to have been brought by newcomers from a foreign land. An alternative
translation to 7ir threabhar-ghlain is ‘land of industrious agriculture’, which could be
an interpretation of southern climates where tillage and fruit-growing would have
been more common than in Ireland. Roman writers refer to Ireland, in contrast, as
being rich in a grassy sward, such that grazing cattle quickly reach satiety
(O'Donovan, 1860). The fact that A. unedo is specifically mentioned associated with
people who had settled around Lough Leane may just be a mythologising of the
attractive tree associated with that lake, but it might not. Nelson and Walsh (1993)
dismiss any veracity to this legend, but it resonates intriguingly with the evidence
described below.

Palynological and Archaeological Evidence for A. unedo in Ireland
The oldest pollen record for A. unedo (one grain from that depth) is from a core in a
bog above Upper Lough Leane, Killarney (Vokes, 1966) later estimated by
comparison with other local peat cores to date to ‘perhaps as early as’ 4,000 years
ago (Mitchell & Watts, 1970; FIG Mitchell, pers. comm.). This has been corroborated
by the discovery of A. unedo charcoal associated with the mining on Ross Island,
Lough Leane, dating to ¢.4,200 years ago (Van Rijn, 2004).

Even when a pollen core is taken very close to A. unedo, its pollen can be
missed, as it is produced in low quantity and is large, so does not travel far (Vokes,
1966; Mitchell, 1993). Yet A. unedo pollen was found to have an almost continuous
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small presence from ¢.2280 + 70 BP! about 1 km from Vokes' site, in a small basin
at Derrycunihy Wood above Upper Lough Leane, while at Camillan Wood, on the
Muckross Peninsula on L. Leane, it was rare, found only in the pollen zone dated
between 3720 £+ 80 BP and 1095 = 50 BP (Mitchell, 1988). A. unedo is frequent at
both sites today.

On the Beara Peninsula, about 30 km south of Lough Leane, A. unedo was
found to be almost continuously present since at least ¢.2000 BP in a mor humus
profile from an island on Lough Inchiquin (Fig. 6; Mitchell, 1993). It is present from
the start of the profile, when charcoal indicates extensive burning. Mitchell attributes
the continuous presence of A. unedo to the ideal marginal rocky habitat of the small
island. It would also be relatively free from grazing.
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Figure 6. Percentage pollen diagram for selected taxa from an island on Lough
Inchiquin, Co. Kerry. From Mitchell (1993) with approximate dates for pine
horizons from a core taken c.1 km away (Little et a/, 1996; F1IG Mitchell pers.
comm.). Reproduced with permission of the Irish Biogeographical Society.

At Camillan Wood and on nearby Rough Island, 19-25 cm mor humus
monoliths chronicle woodland recovery after more recent fire events about 500
years ago, followed by the highest percentage of A. unedo pollen (9.6%) recorded
for any site at Killarney (Mitchell, 1990).

The only place outside these sites where A. unedo pollen has been recorded is
in Co. Sligo, where a small amount was determined (confirmed by FIG Mitchell) in
two cores taken from Slish Lake, beside Lough Gill a kilometre east of the nearest

1 BP = number of years before 1950. We use BP for all radiocarbon dates not calibrated for radiocarbon
fluctuation. All dates calibrated in the source reference are expressed as BC or AD. We only calibrate a date
ourselves if a calibration graph is provided in a publication for that specific site, which we then cite.
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site for A. unedo today; the oldest estimated at ¢.1900 BP from an adjacent
radiocarbon date (Dodson & Bradshaw, 1987). This A. unedo pollen, found at the
base of each core, showed a peak corresponding with an increase in charcoal levels,
a decrease in tree species and the expansion of heathland species (Dodson &
Bradshaw, 1987).

As part of an extensive multidisciplinary archaeological study of the Bronze Age
copper mining site at Ross Island, Lough Leane, Co. Kerry (O'Brien, 2004), Van Rijn
(2004) examined various charcoal remains. Mesolithic charcoal assemblages dating
to before the start of mining comprising oak (>80%), alder and ash, suggest that
the site was then largely covered by mature oak woodland. A. unedo remnants were
only found in Early Bronze Age charcoal assemblages associated with the mining and
smelting activity, and not until 2200 — 1800 BC (calibrated using Lanting, 2004),
some 200 years after the mining activity started, when A. unedo comprised ¢.3% of
charcoal found (Van Rijn, 2004). The decrease in oak and increase in A. unedo and
other light-loving species in this charcoal was interpreted as indicating a change
locally from oak woodland to open scrub. One exact date for A. unedo is given, by
association with a radiocarbon dated bone, of 3730 £50 BP which calibrates to 2150
+50 BC (using Lanting, 2004). The A. unedo charcoal was only associated with ‘silt’
and ‘work camp spoil’, which derive from a range of activities, so no conclusions
could be drawn regarding its specific uses (Van Rijn, 2004).

Early Copper Mining in Ireland

Extensive archaeological work on Ross Island established that copper mining began
there ¢.2400 BC, in the Chalcolithic age, prior to the Bronze Age, when copper was
used, not bronze, and that it continued to ¢.1900 BC (O'Brien, 2004). This is the
earliest copper mining known in north-west Europe eventually providing copper for
Britain and Ireland during the Chalcolithic and Early Bronze Ages (O’Brien, 2004;
Timberlake, 2014). The Welsh monk Nennius, writing around 1,200 years ago,
probably had this location in mind when he listed the mineral wealth of Lough Leane
as one of the wonders of the world (O'Brien, 2004).

Archaeologists generally believe that copper mining and smelting technology is
a marker for radical change and was brought to northern Europe with the Beaker
culture (O'Brien, 2015). This may have been part of a cultural and linguistic
movement along the Atlantic fringe, originating from southern Iberia (Cunliffe &
Koch, 2010). First broached by Quinn (1984, 2018), focus is now on the
development of a proto-Celtic culture on the Atlantic margin of Europe, which then
moved east, rather than coming from the east, as previously proposed (Cunliffe,
2010). The nearest copper mining and smelting known to have occurred before that
at Ross Island, is in northern Iberia (O'Brien, 2015).

In the Early to Middle Bronze Age, as the available copper at Ross Island
dwindled, copper mining started at other sites to the south and west of Lough
Leane, using the same fire setting and stone hammer techniques as at Ross Island.
However, these mines were in much lower grade seams with less available copper,
so each was worked only for decades rather than 500 years as at Ross Island and
probably by local communities for their own use (O'Brien, 2012). The largest known
congregation of these mines is at Mount Gabriel on the Mizen Peninsula Co. Cork,
worked from 1800 BC to 1400 BC (O’Brien, 2015), but older ones have been found
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on the Mizen Peninsula and others occur on the adjacent peninsulas. All that have
been dated are from the Early to Middle Bronze Age (O'Brien, 2015).

Present study: Map compilation and field work

To define the current distribution of A. unedo in Ireland we used the Botanical
Society of Britain and Ireland (BSBI) Distribution Database
(https://database.bsbi.org/) and worked with the BSBI Vice-county Recorders
(VCRs) for the four vice-counties where A. unedo is regarded as native, who gave us
an understanding of the principal sites and helped us survey other sites, sometimes
finding new records. We also undertook a thorough literature search for any reliable
record of A. unedo in Ireland prior to 1950.

South-west Ireland
All post-1950 BSBI database records for A. unedo that were specific at least to
monad level (1km?) were plotted online using a Google custom ‘my map’. Grid
references no more precise than monad level, were plotted at the most likely point
within that monad, as guided by the VCR. Details of the recorder, comments on
quantity, habitat and whether planted, are in a pop-up box specific to each record.
A second layer includes all pre-1950 records from BSBI and the literature. Those
with sufficient information were mapped at approximately the right place, but older
records citing just a general locality were placed in the centre of that named area.
The information box gives details including the source.

A third layer gives placenames derived from the Irish for A. unedo (see
Appendix 1), or English names (outside urban situations) that include either Arbutus
or Strawberry Tree. The information box includes the source for the interpretation.
The fourth layer has Palaeobotanical A. unedo records with precise locations of
pollen cores and archaeological macrofossil remains with estimated dates and source
in the information box.

The Google custom map also includes the position of known Bronze Age copper
mines, which in Ireland only occur in this region, mostly based on records from the
Archaeological Survey of Ireland online Historic Environment Viewer
(https://maps.archaeology.ie/HistoricEnvironment/). Details of each mine are
provided in its information box. We have added a few further published ancient
copper mining records, giving the source for each. A separate layer of records was
created for modern copper mines and other possible copper workings using the
Mindat online database (https://www.mindat.org/).

The resulting map is available on-line and will continue to be updated as a
resource by both ourselves and VCRs, who can be sent new records. Each layer can
be switched on/off and different backgrounds chosen, including a satellite view. It
can be viewed here:
https://www.google.com/maps/d/u/0/edit?mid=17Zb216s6p3xsYsgZEZjDHxV0591Z0e
ZMR&usp=sharing

Sligo

All the sites located around Lough Gill by Praeger (1932a) and Cotton & Sheehy
Skeffington (2021) were plotted on another Google custom map, including
information on number of individuals and habitat. Mention of A. unedo in earlier
literature was not specific enough to enable mapping. The sites for pollen cores in
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which A. unedo pollen was recorded (Dodson & Bradshaw, 1987) are also marked,
as is the only possible ancient mine. The link is here:
https://www.google.com/maps/d/u/0/edit?mid=1IS8xCId6dhGbJJulqdB5]JcWZtPpoIP
m5&lI=54.23661523517244%2C-8.446818049999996&z=12

Present study: Results

Arbutus unedo records in SW Ireland

Fig. 7 shows a screenshot of the online map. Seven distinct clusters of A. unedo
records are evident, detailed in Table 1. The clusters are numbered by the amount
of A. unedo trees they include, from several thousand in Cluster 1: Lough Leane and
surrounds, to just five for Cluster 7: Ardgroom. Each cluster includes old records,
often very old, and/or placenames in Irish, or pollen records, indicating A. unedo is
not an introduction of recent centuries. None of the clusters includes estates that
could have planted A. unedo in the past, except Cluster 1, where the records
predate estate planting.

= (
Sl

ARBUTUS RECORDS
IN SOUTH WEST
IRELAND @ Post 1950

%) Pre 1950
. Placename @ongbbyiEs

Figure 7. Screenshot of online map showing all records for Arbutus unedo in
south-west Ireland with clusters outlined. Table 1 has information on clusters. ‘P’
Parknasilla, ‘K’ Islands in Kenmare Bay.
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All current A. unedo records not clearly part of these clusters have a possible
means of recent introduction. The only ones not for a single tree are for Garinish
Island, and nearby Parknasilla on the Iveragh Peninsula, Co. Kerry (indicated by ‘P’
in Fig. 7). Both were once part of the Derryquin Estate and Scully (1916) suggests
that A. unedo may have been planted there. The estate was established in 1732 by
Rev. Dr Nathaniel Bland, Vicar of Killarney (Stoakley, 1986), then living near Lough
Leane with its A. unedo trees. He or his son, who inherited the estate and the
Killarney benefice, may well have planted A. unedo within Derryquin. The records for
isolated individuals are from beside a road, near an obvious source (a garden
centre) or situated to suggest planting, such as beside a bench on a coastal path. In
addition, there is an old record by Smith (1756) for several islands ‘towards the head
of Kenmare River’, where Scully (1916) reports A. unedo as ‘not seen ... recently and
probably long since destroyed for smelting purposes’. The most likely site for this is
indicated by ‘K’ on Fig. 7. However, Smith was not a botanist, so the record could be

a mistake.

Table 1. Clusters of Arbutus unedo records in south-west Ireland (Fig. 7). See

details in online map

Cluster | Site name & | Details of A. unedo Date of first

no. (Vice record
County)

1 Lough Leane | Common on islands and around shores of 2150 £50 BC
and Lough Leane, Muckross Lake and the Upper | Charcoal
surrounds Lake; between and above these, rising up | (Van Rijn,
(H1, H2) lower mountainsides as occasional 2004)

individuals on crags or cliffs. On bluffs at
Lough Guitane ¢4 km to E. Placenames
with caithne. Several pollen records.

2 Glengarriff | Over 200 trees, most within Glengarriff 1726 AD
(H3) Woods, on crags and cliffs; further E on (Threlkeld,

mountain cliffs. One placename with 1726)
caithne. No pollen cores.

3 Hungry A few trees, widely spread, including on 1700 AD
Hill/Adrigole | Glanmore Lake, on northern side of Healy (Downes in
(H3 & H2) Pass (Henry, 1908). Oldest record: Hungry | Anon., 2003)

Hill.

4 Lough Scattered trees on S shore, on islets and at | 1890 AD
Currane remote SE end of lake; mountain slopes (Scully, 1916)
(H2) and gullies above. Three placenames with

caithne.

Population at Derrynane, on S side of
mountain ridge includes dead trunk 1.57 m
girth (= ¢.300 yrs) by low sea cliffs, 1 km W
of Derrynane House, may be part of this
cluster. Scully (1916) thought Derrynane
trees possibly planted, but no A. unedo in
garden. Trees E of Caherdaniel; 1976 J.
O’Shea pers. comm. & this survey.
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5 Cloonee Trees on crags mostly on islets in Cloonee ¢.2000 BP
Loughs & L Loughs Middle & Upper and Lough Pollen
Inchiquin Inchiquin. (Mitchell,
(H2) 1993).

6 Crookhaven | At Crookhaven; two multiple crown clusters | 1699 AD
(H3) on high inaccessible cliff ledges; each Downes in

possibly just one old tree. Single tree at Brady (1863)
Ballyrisode 7 km to E.

7 Ardgroom Three records; one recent for old group of | 1883 AD

(H3) trees on remote lowland cliff 1 km from 2 ‘near Ardgroom’
cores taken at Barrees (Overland & (T. Allin in
O’Connell, 2008), which found no A. unedo | Moore & More;
pollen. 1898)

Bronze Age Mining and A. unedo in south-west Ireland

There is a correlation between the seven clusters of A. unedo and the distribution of
Bronze Age copper mines. Each has an ancient mine site within the same valley (see
online map), except Cluster 5, which has a nearby quarry with an exposed copper
seam (online map), indicating the area does have available copper. However, the
converse is not so clear; many sites with Bronze Age copper mines have no A. unedo
records, particularly around Mount Gabriel.

Only Cluster 1: Lough Leane has a Bronze Age copper mine well within the
distribution of A. unedo, at Ross Island (O'Brien, 2004). With the other clusters, the
nearby mining site is on a mountainside above the valley containing most of the A.
unedo records, e.g. Cluster 3: Hungry Hill/Adrigole has two Bronze Age copper
mines nearby (Fig. 8).

There is no correlation between A. unedo records and the distribution of wedge
tombs, which it is suggested may have been built and used by the same peoples
who brought copper smelting and Beaker pottery to Ireland (O'Brien, 2012).

Sligo — A. unedo distribution

In Co. Sligo, all known A. unedo records occur on the western half of Lough Gill, on
rocky headlands or woodland edges (Cotton & Sheehy Skeffington, 2021). The
distribution has contracted since Praeger’s (1932a) survey, which in turn does not
encompass the pollen records (Fig. 9).

Ecology
Field work and information from local recorders provided updates on the current
status and ecology of A. unedo in Ireland.

In Kerry and West Cork, most trees seen were healthy and growing robustly.
Nearly all were on cliffs or crags, many beside or just above a lake, where A. unedo
limbs leaned straight out towards the light, away from taller trees above. In the
woods around the Killarney Lakes and at Glengarriff, some A. unedo trees were on
crags surrounded and overtopped by larger tree species and often, unusually, single-
stemmed and apparently struggling, with leaves only at the very top. Where there
was grazing, A. unedo was confined to inaccessible sites. If goats or sheep could still
reach these, A. unedo had been preferentially grazed over other trees, with leaves,
shoots, and bark missing from the available side of the tree.
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Figure 8. Google map screenshot of Cluster 3: Hungry Hill/Adrigole with records
for Arbutus unedo and two Bronze Age copper mines. The pre-1950 records are
not exact locations.
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Figure 9. Google map screenshot of Arbutus unedo records in Co. Sligo, with sites
from Praeger (1932a) marked, as well as individual trees (Cotton & Sheehy
Skeffington, 2021), palynological records, Hazelwood House and the only known
possible ancient mine (see Discussion).
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Many apparently very old individuals had several trunks, some dead, emerging
vertically from a wide lignotuber or a now-collapsed decaying trunk. It was often
difficult to tell whether these were several individuals growing near each other or
simply one which had sprouted several separate trunks. Most trees had new shoots
appearing at their base (Fig. 10).

Figure 10. Young shoots of Arbutus unedo emerging from a lignotuber; the moss
and litter layer has been cleared. Wolf Island, Lough Gill Co Sligo.

The ability of A. unedo to rapidly invade suitable new habitat was notable on
Garinish Island, Co. Kerry. Over 100 comparatively young and even-aged individuals,
with just one or a few small trunks and narrow bases had been struggling amidst
Rhododendron, now recently cut back. These were invariably growing on one of the
many rock outcrops or crags. It appeared that at some point in the comparatively
recent past, A. unedo had invaded the eastern half of the island, but then
Rhododendron had overwhelmed it, to cover most of the 35 ha. island. Two large A.
unedo trees, overhanging the eastern seashore, one adjacent to the more recent
jetty, may have been the original source for the others. Previously part of the
Parknasilla estate, the island was sold to Lord Dunraven in 1855, who built a holiday
home there (Stoakley, 1986), at which time grazing on the island ceased (S. Galvin
pers. comm.).

An extensive search failed to find A. unedo on a north-facing cliff in the Gap of
Dunloe, at ¢.230 m, the highest altitude for a specific record in Ireland (O'Malley,
2001). One explanation for its possible disappearance there is the exceptionally cold
winter of 2009/10 in the west of Ireland. An altitude of 240 m in Co. Kerry would be
at the January 4.5° C minimum temperature which Sealy (1949) calculated was its
limit (applying the standard lapse rate of 0.98°C/m).
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In Co. Sligo, at its climatic limit, where there are currently just 32 A. unedo
trees around Lough Gill, its long-term survival seems precarious (Fig. 11). As well as
shading threats, seedling establishment is extremely limited (Cotton & Sheehy
Skeffington, 2021). Exceptions may be three craggy islands along the south shore,
and a sheltered cliff on the north shore, where individuals have remained constant
since Praeger’s survey (1932a). The only young tree found was on one of those
craggy islands.

Figure 11. The last remaining Arbutus unedo leaning over the lakeshore, Church
Island, Lough Gill, Co Sligo. The other four individuals seen there by Praeger
(1932a) have died, overtopped by planted Fagus sylvatica and invading Taxus
baccata.

Irish placenames

We visited the three places in Ireland outside the current A. unedo distribution that
have names most likely to derive from the Irish caithne (Kelly, 1999;
https://www.logainm.ie; see Appendix 1).

1. Derrynacaheny (Doire na caithne) ‘Oak wood of the Arbutus’. Co. Clare.
A small woodland remnant within what was once the Great Wood of Aughty which in
Tudor times covered the south and south-west flanks of the Slieve Aughty
mountains. Westropp (1908) lists it among some fifty such ‘Derry’ (Oak wood)
names crowded along these flanks. The name appears on the first 6-inch Ordnance
Survey map for Ireland of ¢.1829-1842 (https://map.geohive.ie).

The wood, along with several others nearby, is on a valley side and spring line

associated with exposed shales, presumably left as woodland because of the
unsuitably wet terrain. It is 500 m wide, on a steep south-facing slope with two
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large spring/seepages, surrounded by wet blanket bog and below, a very wet valley-
bottom field. Scattered with moss-covered boulders, the wood comprises semi-
mature oaks, most with evidence of coppicing or pollarding. Other trees include ash,
birch, holly and hazel.

It seems extremely unlikely to have ever contained A. unedo. There is no
suitable habitat today; the canopy is dense, the woodland edge grazed, and the
terrain very wet, with no cliffs or crag refugia. We could see no other habitat within
the valley where A. unedo might have occurred, not least as, until comparatively
recently, it was part of a large ancient wood.

2. Ardcanny (Ard Caithne) ‘Arbutus headland or hill’, Co. Limerick.
This comprises a townland and ruined church beside the Shannon Estuary for which
historical references date to the ¢.1200 Black Book of Limerick which refers to it as
Arcatny or Ardcathni and the 1306 ‘papal taxation” which lists it as Ardcathny
(https://www.logainm.ie/en/1499?s=ardcanny). The form of the name, without the
article na, dates to before the 9t century (P. O Cearbhall, pers. comm.). A series of
low drumlins are adjacent to an exposed rocky foreshore that forms a peninsula of
harder sandstone, where the River Maigue enters the Shannon. When most journeys
were made by boat, this site could have been significant. Ard means ‘height’ or *hill’,
but Aird meaning ‘headland” might refer to the rocky peninsula (P. O Cearbhall, pers.
comm.). There are no potential refuge sites for A. unedo, though it could grow on
the well-drained drumlin soils.

3. Smerwick Harbour (Ard na Caithne) ‘Hill of the Arbutus’, Co. Kerry.
This is a large cove forming a natural harbour on the north of the Dingle peninsula.
Smerwick is a Viking name meaning ‘butter port’. The Irish name was first recorded
(as Ardnecanny) in 1584 in the Desmond Survey
(https://www.logainm.ie/en/22598?s=Ard+na+Caithne). A. unedo would not grow
on the wet boggy soils, but there are many suitable cliff ledges around the cove,
particularly on the two headlands.

Great Orme, Caernarvonshire, N Wales (v.c.49)

We visited the Great Orme, a limestone headland ¢.200 m high with steep slopes
and cliffs, on the north Wales coast, because A. unedo is recorded as invasive there
(Proctor, 2002). The shallow stony soils support a rich limestone flora, managed for
conservation as open commonage with sheep. A. unedo was previously confined to
a patch of woodland on the southern slope, adjacent to the Haulfre Gardens, where
it was not considered native, or recorded until 1994 (BSBI Distribution Database).
When grazing near the wood ceased, A. unedo invaded along with other shrub
species, threatening the protected grassland flora (Fig. 12). Country Park staff now
control these with cutting and herbicides.

Within the woodland, A. unedo is tall, often struggling for light. Two larger
trees on two small south-facing cliff ledges, were multi-stemmed, with wide bases
and dead wood and very unlikely to have been planted. One, recently cut back, was
regrowing. No others like this were found in the wood or garden. They are 1 km
from a large Bronze Age copper mine (Dutton et al., 2014). Their position on a cliff
ledge, avoiding overshadowing and grazing is similar to where ancient trees survive
in Ireland. The south-facing aspect could help survival from frost, at a latitude
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halfway between that of Co. Kerry and Co. Sligo. We saw no other suitable cliffs on
the southern face of the Great Orme or nearer the mine site.

Figure 12. Arbutus unedo invading grassland following the removal of grazing on
the Great Orme, N Wales.

Discussion
The genetic results for the A. unedo population sampled at Killarney (Santiso et al.,

2016) indicate that the species came from the Iberian Peninsula and did not arrive in
Ireland by overland migration after the last glaciation. Such a migration would have
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produced unique genetic haplotypes and would most likely have been via western
France, where, however, the sampled population was genetically different. As only
one population from Ireland was sampled, the results must be viewed with caution,
yet combined with the other information about A. unedo in Ireland, they are very
compelling.

There is no apparent ecological reason why A. unedo, if native, should not
occur more widely at least in south-west Ireland, as there are widespread suitable
habitats and refuges there, and between the Kerry/West Cork and Sligo populations.
This limited and anomalous distribution reflects that of other Hiberno-Lusitanian
species, now considered to be introduced (Foss & Doyle, 1990; Sheehy Skeffington
and Van Doorslaer, 2015; Lupton & Sheehy Skeffington, 2020).

A. unedo is favoured by disturbance, including human activity, as are many
pioneer species. Its pollen curves show short spikes or more prolonged increases in
response to woodland disturbance attributed to human activity (Mitchell, 1990;
1993). After such disturbance, its pollen amounts eventually return to a level similar
to that found today, where it is mostly confined to refuges away from shading or
grazing.

However, given the right situation, such as on the Great Orme, without grazing
or shading on well-drained soils in a relatively mild climate, it can invade rapidly.
This ability, combined with its ability to regenerate trunks so readily, means A.
unedo would have been strongly favoured by repeated cutting back of woodland. At
the Ross Island mine such regular cutting of the surrounding woodland occurred for
some 500 years from ¢.2400 BC (O’Brien, 2004).

The oldest fossil records for A. unedo in Ireland are from the Killarney area;
from Lough Leane, where A. unedo charcoal was found in the upper horizon 2200 —
1900 BC, of two horizons associated with mining at Ross Island (O’Brien, 2004) and
from above the Upper Lake (Vokes, 1966), where one pollen grain was roughly
dated within this range at ¢.4,000 years ago (Mitchell & Watts, 1970).

These records do not exclude the possibility that A. unedo was already present
in south-west Ireland and invaded the disturbed woodland from a local refuge.
However, since archaeologists believe it likely that the Ross Island copper mining
and smelting was undertaken by a new community, or at least by technicians with
this expertise who came from elsewhere (O'Brien, 2004), this would provide a
possible means for the introduction of A. unedo at that time. If this occurred
towards the start of the mining at Ross Island (¢.2400 BC), A. unedo would have
had enough time to spread within the disturbed woodland from introduced
individuals to become established sufficiently to appear in pollen and charcoal
records some 200 years later.

The nearest copper mining and smelting known in Europe at the time the Ross
Island mining began was in northern Iberia (O'Brien, 2015). Widespread and
intensive copper mining occurred in the central Cantabrian mountains of Asturias
and Leon, including three large mines, chiefly active between 2600 and 2300 BC
(Blas Cortina, 2010; O'Brien, 2015). There is also a prehistoric copper mine active
from 2500 BC in the foothills of the Atlantic Pyrenees (Beyrie & Kammenthaler,
2008). Significantly, the Ross Island stone hammers are closest in form to those of
the Cantabrian mines (O'Brien, 2015). A. unedo occurs sporadically along the
northern coast of the Iberian Peninsula, often penetrating south into the mountains
(http://www.anthos.es, Blanco et al,, 1997). The A. unedo population sampled by
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Santiso et al. (2016), which showed no apparent genetic difference to that from
Killarney, was sampled near San Sebastian in northern Iberia (Fig. 4), which lies
between these two ancient copper mining areas.

Potential uses of A. unedo in the past

A. unedo has been found as charcoal in Chalcolithic and Bronze Age sites in Portugal
where it is known for its calorific value and as good kindling (Queiroz, 2009; 2010)
and is thought to have been selectively used for this as early as the Neolithic in
Provence, France (Delhon et al.,, 2017). Though A. unedo is slow growing, producing
good charcoal, there is no evidence for its use in the mining and smelting process at
Ross Island, rather its occurrence was in charcoal found away from these activities
(Van Rijn, 2004). In fact, the importing of a species by the miners specifically to
provide charcoal for smelting seems unlikely, as it would be a long time before it
could produce the quantity needed.

If A. unedo was introduced by the first miners, it could have been brought as a
food source, or even because the tree or fruit were important to their mining culture
and/or tradition. Perhaps significantly, A. unedo naturally produces alcohol in mature
berries, even on the tree, and is commonly used in Mediterranean countries as a
source of alcohol. Today it is distilled for brandy, but the initial process is very simple
and could have been practiced by early communities; ripe berries, picked directly
from the tree, are placed in a pot with a little water, mashed, and left for several
months. As with traditional wine production, no sugar or yeast source are used
(Cavaco et al., 2007).

The introduction of A. unedo by a people new to Ireland that uses its berries,
and who settled on the shores of Lough Leane, having come from somewhere more
sophisticated, is described remarkably precisely in the tale of Diarmaid and Grainne,
where the Tuatha Dé Danann brought with them ‘crimson nuts, arbutus berries and
sweet berries’. It is even possible to suggest that the crimson nuts might have been
sweet chestnut Castanea sativa which is an important food source where A. unedo is
native, including the Cantabrian mountains of northern Iberia (Blanco et a/, 1997;
Conedera et al., 2016). It grows well in South-west Ireland on well-drained soils, but
there is no fossil record for it and unlike A. unedo, it is not invasive there, so is
unlikely to have survived an early introduction.

Spread of A. unedo from Lough Leane

The only pollen evidence to date for the presence of A. unedo on the Beara
Peninsula dates back to ¢.2000 BP, in the short core at Lough Inchiquin (Mitchell,
1993; Fig. 6). This dates after the Middle Bronze Age spread south and west of
copper mining and smelting into the Beara Peninsula and beyond (O'Brien, 2012;
2015). Any records for A. unedo trees in south-west Ireland are confined to the area
within which Bronze Age copper mining is known to have occurred and all but the
cluster that includes L. Inchiquin have a proposed Bronze Age copper mine nearby,
usually on a mountainside.

However, this apparently strong correlation is not simple, as, conversely, many of
the dated Bronze Age copper mines in West Cork have no associated A. unedo, even
in the pollen cores from near Mount Gabriel (Mighall et al., 2000). As A. unedo is
very rare in pollen diagrams, only found in cores where it occurs immediately nearby
(Mitchell, 1993), it might still have been in the vicinity. But its virtual absence today
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from much of the Mizen Peninsula, where so many Bronze Age copper mines have
been found, is not so easily explained.

However, A. unedo could once have been more widespread on the Mizen
Peninsula but has not survived because the terrain is different to that of the Beara
and Iveragh peninsulas, with less suitable cliff or crag refuges, or lakes with craggy
islands. Bishop Dive Downes reported in 1700 that Mount Gabriel had ‘no trees, no
shelter’ (Brady, 1863), as is the case today. Only on the rocky far west of the Mizen
Peninsula do a few A. unedo survive: on cliffs at Crookhaven and Ballyrisode, the
former recorded as early as 1699 (Brady, 1863).

Alternatively, A. unedo may have never reached as far as Mount Gabriel, since
the Mizen Peninsula is further from Lough Leane. The Crookhaven and Ballyrisode
mines, further west, began earlier (2009 BC and 1853 BC respectively) than those at
Mount Gabriel (1700 BC) (O'Brien, 2015). The mines at Crookhaven, beside a deep
inlet at the south-westernmost point of Ireland, could have been worked by a
community coming from the sea, who might have later exploited the inland Mount
Gabriel mines.

Coppicing as a means of A. unedo spread

Bronze Age copper production consumed timber both for fire-setting in the mining
process and as charcoal for the smelting, the quantities for which have been
calculated to be *huge’ (O'Brien, 2012). However, pollen diagrams for cores
examined near several Bronze Age mining sites fail to show the expected
‘disturbance’ of woodland for the relevant dates (Mighall & Chambers, 1993; Mighall
et al., 2000), leading Mighall et a/. (2000) to conclude that the woodland was
managed as coppice. Coppicing on a rotation to supply continuous firewood would
maintain woodland and its pollen production but would also strongly select for a
pioneer tree species that regrows very easily from its base, such as A. unedo.

With so much ideal habitat for A. unedo to invade and flourish in during the
working period of each mine, it is possible that the distribution of A. unedo we see
today reflects the extent of the areas which were coppiced for copper mining. Its
spread from Lough Leane could have simply been accidental, carried to each new
site by people for food or by birds.

If A. unedo did spread with the copper mining activity, carried accidently or
deliberately, it is unlikely to occur close to where the mining communities lived,
which would have been open agricultural land where crags and cliffs would be rare.
Instead, A. unedo would occur near where woodland was coppiced for fuel. This
appears to be the case with each cluster of records, as e.g. at Hungry Hill/Adrigole
(Fig. 8), where the copper mine is on the mountainside, but any settlement would
have been in the Adrigole valley surrounded by farmed land; the valley sides might
have been left as woodland from which the firewood was cut. Thus, the current A.
unedo distribution there encircles the valley, with post-1950 records occurring on
mountain and sea cliffs as well as around a lake (pre-1950 records are not so site-
specific).

The separation of the woodland and agricultural lands might account for some
gaps in A. unedo distribution, such as in the low-lying area between Loughs Leane
and Guitane (Fig. 7), which is good agricultural land. A pollen core taken at
Sheheree Bog nearby, showed woodland clearance and sustained human activity
over the period of mining at Ross Island, suggesting this was where the mining
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community lived (Mitchell & Cooney, 2004), but unlike cores sampled by Lough
Leane (e.g. Mitchell, 1988), it had no A. unedo pollen.

Recent changes and coppicing

The widely repeated belief that A. unedo has declined in extent in south-west
Ireland due to preferential cutting for firewood or charcoal in the 16t to 18t
centuries (e.g. Scully, 1916) is not supported by the pollen evidence. On the
contrary, the proportion of A. unedo pollen in the Lough Inchiquin core (Fig. 6)
markedly increased over this period. Indeed, every core in south-west Ireland with
A. unedo pollen has its maximum peak from ¢.1750 -1800 A.D. (Mitchell, 1993). This
disparity is probably because the woodland was coppiced for the smelting and to the
untrained eye, woodland managed on a short coppicing cycle to produce
‘roundwood’ (Hodgkinson, 2009) would not look like woodland, but would, in fact,
favour A. unedo.

However, with the eventual abandoning of the coppicing, the trees would then
grow into canopy forest such as around Lough Leane, to the detriment of A. unedo
(Mitchell, 1990). This would also be true for the clearing and replanting of woodland
that also occurred during this period (Radcliff, 1814) which would allow a more
temporary invasion of A. unedo and then exclude it. The ending of this expansion
cycle explains why many of the remaining A. unedo in Co. Kerry appeared
‘senescent’ by the end of the 19t century (Scully, 1916).

Grazing pressure also increased considerably in recent centuries, as domestic
stock and sika deer were added to the native red deer (Kelly, 1981), so that today
most of south-west Ireland, except around Killarney, is an open landscape
containing few pockets of woodland and trees only occur where they are
inaccessible to grazers.

Thus, A. unedo remains today where it is free from both shade and grazing,
often on crags or cliffs. Such sites have provided long term refuges from which it
could potentially reinvade in the right conditions. This cycle of A. unedo expansion
and contraction is clearly illustrated in the Lough Inchiquin pollen diagram (Fig. 6).
A. unedo increases markedly twice, firstly over a short period in the Bronze Age in
response to a major disturbance marked by an increase in charcoal and decrease in
tree pollen, and secondly during the last three hundred years, during the period of
coppicing and replanting in Co. Kerry. The second increase in A. unedo pollen is
much more prolonged but still eventually decreases to the same base line.

Spread by Estates

Arbutus unedo has long been a popular ornamental tree and is known to have been
sent as gifts to English statesmen as early as the 1580s from ‘one part of Munster’
(Watts, 1984). Estates in Ireland must also have planted A. unedo as ornamental
trees from where it might have spread, which may explain its presence at Parknasilla
and nearby Garinish Island in Co. Kerry, as part of the Derryquin Estate founded by
the Blands, Vicars of Killarney.
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Figure 13. Arbutus unedo surviving on an inaccessible cliff ledge on grazed
commonage on the side of Adrigole Mountain, Co Cork. Image: Clare Heardman

Sligo population

Such an introduction by an estate could also account for the population around
Lough Gill, Co Sligo. Hazelwood House was built near the lake in 1727-1731 and is
known to have many planted exotic species including Arbutus andrachne (no longer
present today) (Wynne, 1860). A. unedo is also mentioned but it is unclear whether
it had been planted or was already present on the nearby lake.

The estimated ages of the oldest trees on Lough Gill (Cotton & Sheehy
Skeffington, 2021) would allow for an introduction soon after Hazelwood House was
built, and the central position of the house relative to the small A. unedo population
around the lake makes this explanation attractive. However, the discovery of small
quantities of A. unedo pollen dated to ¢.1,900 years ago in cores from just outside
its present distribution on Lough Gill (Dodson & Bradshaw, 1987) is at odds with this
and would suggest that it has had a long-term more widespread presence there. If
so, this could have contracted during some of the exceptionally cold spells, many of
which are recorded between ¢.600 and 1900 AD (Hickey, 2011). A. unedo is at the
predicted limit of its distribution in Sligo, so that it would be particularly sensitive to
a worsening climate and could have been killed everywhere except by the lake shore
(Cotton & Sheehy Skeffington, 2021).

The possibility that A. unedo once occurred beyond its present distribution,
beside small lakes to the west of Lough Gill (Dodson & Bradshaw, 1987) which have
suitable crag refuges, might suggest that its original introduction was via Ballysadare
Bay. The only mine suggested as possibly ancient in Co. Sligo (Timoney, 2002)
occurs by the shore there (Fig. 9). However, this is a lead and silver mine and there
is no evidence for Bronze Age lead and silver mining in Ireland, nor any other later
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mining connection with A. unedo. Full details of all possibly relevant features are
given on the online map for A. unedo in Co. Sligo.

Placenames

There are only two accepted Irish placenames referring to A. unedo outside its
present range where we consider A. unedo could feasibly have once occurred.
Significantly, both are on the coast: one on the Dingle Peninsula, one on the
Shannon estuary. If A. unedo was there at some point, it could have been brought
by sea, as could the Sligo population, either from the populations in Kerry and W
Cork or as separate introductions from elsewhere.

Great Orme

The occurrence of an A. unedo population on the Great Orme in north Wales,
notably with two old multi-trunked trees on cliff ledges within a kilometre of a
Bronze Age copper mine, appears significant, as this mine eventually succeeded
Ross Island as the principal copper source in Britain and Ireland (Timberlake, 2014;
O’Brien, 2015). However, A. unedo was not recorded there until 1994 (BSBI
Distribution Database) while the Great Orme has long been known as an interesting
botanical site, so one might expect that A. unedo would have been noted. But early
botanists rarely recorded plants regarded as escapees, so the possibility that this is
an ancient population cannot be entirely dismissed.

It is also possible that the A. unedo populations on the coasts of Brittany are
related in some way to the one at Lough Leane. Botanical descriptions (des Abbayes
et al, 1971) suggest these also appear to be relict populations holding on in refuge
sites. Brittany is believed by archaeologists to be important in the spread of early
Bronze Age culture but did not have copper mining (O'Brien, 2015).

Further work

Ultimately, it is archaeological research which will place our results in the context of
what is known about Bronze Age activities. This paper simply suggests a route for
how copper smelting may have come to Ireland at Ross Island, the first known place
in north-western Europe where such activity occurred. The results also indicate that
this technology may have stayed with a specific community somehow associated
with A. unedo when copper mining and smelting spread elsewhere in south-west
Ireland, and possibly even to Wales.

Further genetic investigation is needed to confirm our hypothesis that would
include other populations in south-west Ireland, Co. Sligo and North Wales, as well
as populations in western France and northern Iberia. Such an investigation could
also reveal how closely related the Irish, Great Orme, and Brittany populations are to
those near the ancient mines in northern Iberia. However, this needs to be
complemented by palynological studies at some locations, particularly at the Great
Orme, since it is known that plants from Ireland were exported to the UK for
horticulture from as early as 1586 (Watts, 1984).

Should such a genetic study give further support to the theory that A. unedo
was introduced to Ireland directly from northern Iberia, then it would be one more
of Ireland’s Lusitanian species thought to have been introduced by humans after the
last ice age from the Iberian peninsula, such as the Kerry slug, Geomalacus
maculosus (Reich et al.,2015), Irish heath, Erica erigena (Foss and Doyle, 1988,
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1990), and Mackay’s heath, Erica mackayana (Sheehy Skeffington and Van
Doorslaer, 2015).

The heathers were probably introduced within the last five hundred years, and
it is not possible to date the introduction of the Kerry slug, but the A. unedo
evidence suggests human introduction over 4,000 years ago. There are several other
Lusitanian plant species, clearly unable to have survived the last glaciation in
Ireland, which have their nearest main population in northern Iberia, but which are
today too widespread to have been introduced in the historical past, such as
Pinguicula grandiflora, Large-flowered Butterwort, and Daboecia cantabrica, St
Dabeoc'’s Heath. Their disjunct Irish distributions are also often anomalous. If A.
unedo can be carried directly to Ireland from the Iberian Peninsula, ¢.4,400 years
ago, then direct sea journeys could also be the way these species were introduced
long enough ago to have spread throughout their current range.

Conclusion

Arbutus unedo is probably not a native species to Ireland but is an ancient
archaeophyte introduced more than 4,000 years ago to beside Lough Leane Co.
Kerry from northern Iberia by miners that came there to extract the copper. When
and how it subsequently spread to the other stations regarded as native in Ireland is
not fully clear. It appears that the spread in south-west Ireland is related to the
subsequent movement of copper mining, but not in Co. Sligo. The oft repeated
notion that A. unedo was once more widely distributed in Ireland and declined due
to preferential cutting for firewood is not tenable, but there are two places on the
west coast of Ireland where Irish place names indicate it could have occurred at one
time.

Wider genetic studies, alongside palynological work recording when A. unedo
pollen first appears in the fossil record, are needed. Such studies, as well as the
identification of any further potentially relict populations of A. unedo elsewhere in
Britain and Ireland, have the potential to provide valuable evidence for the past
movement of peoples in the Chalcolithic and Early Bronze Ages.
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Appendix 1: Irish place names proposed in publications as indicating the presence
of Arbutus unedo, along with any alternative derivations proposed by Irish experts.

Name Locality Source Proposed Alternative Grid Ref Oldest written Nearest
derivation derivation record trees
or map today
Ardcanny Ardcanny, | Logainm.ie* | Ard caithne hill Aird caithne: R444566 (c. 1200) Black 95km
Adare, of arbutus headland of the Book of Limerick,
Co. (pre 9C Irish) arbutus (P O (1306) ‘Papal
Limerick Cearbhall pers. Taxation’,
comm.) Ardcathny
Ard na Caithne Smerwick, | Kelly, F. Ard na caithne height of the Q357079 (1584) Desmond 65km
Dingle, (1999) height of the arbutus Survey
Co. Kerry arbutus (Logainm.ie)
Cahnicaun Killarney, Kelly F. Caithneachan R928832 (1829-42) 6" 1st <1km
Co. Kerry (1996) little arbutusy series O.S. maps
place
Canagullen Glanmore Hall, M. Caithne gualann | Ceann na gCuileann: | V765543 (1829-42) 6" 1st <1km
Lake, (2011) mountain head(land) series maps
Co. Kerry. shoulder of the of the holly
arbutus (Logainm.ie)
Cappoquin Cappoquin | Joyce, P.W. Quin = Cuinche: | Kelly, F. (1999) X104994 (1829-42) 6" 1st 125km
Co. (1912) land of the dismisses proposed series maps
Waterford arbutus etymology of
cuinche as 'not
possible'
Coomerkane Hungry Hall, M. Cumar caithne Com Earcén: hollow | V895563 (1829-42) 6" 1st 2km
Lake Hill, (2011) valley of the of Earcan series maps
Adrigole, arbutus (Logainm.ie)
Co. Cork
Coomerkane Glengarriff | Hall, M. Cumar caithne Com Earcén: hollow | V768493 (1829-42) 6" 1st <1km
Stream Co. Cork (2011) valley of the of Earcan series maps
arbutus (Logainm.ie)
Derrynacaheny Derrymore | Westropp, Doire na R423848 (1829-42) 6" 1st 130km
Wood Crusheen, | T.J. caithne: series maps
Co. Clare (1909) oak-wood of the
arbutus
Isknagahiny Cloghvoola | Logainm.ie Eisc na V575655 (1829-42) 6" 1st 2km
Lough Waterville, gCaithne: series maps
Co. Kerry hollow with cliffs
of the arbutus
Log ba na Tooreens, Logainm.ie Log ban na V575665 (1968) 4km
gCaithne Waterville, gcaithne ? white Logainm.ie;
Co Kerry hollow of the
arbutus
Owenacahina Glengarriff | Joyce, P.W. Abhainn na V885573 (1829-42) 6" 1st <1lkm
Stream Co. Cork (1912) Caithne series maps
stream of the
arbutus
Quinn Quinn, Joyce, P.W. Cuinche Kelly, F. (1999) R418745 (1829-42) 6" 1st 140km
Co. Clare (1912) land of the dismisses proposed series maps
arbutus etymology of
cuinche as 'not
possible'

* www.logainm.ie : Placenames Database of Ireland
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