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A floristic survey of Fair Isle

Fair Isle is a small isolated island located off the northern tip of Great Britain.
Recognised internationally for rare migratory birds and important seabird
colonies, the flora of Fair Isle has received far less attention. To rectify this, we
present the first comprehensive floristic study of the island. A botanical survey
was performed for each monad, and habitat information was collated following
the NCC Phase 1 habitat survey method. These data were compiled to give a
comprehensive checklist of 317 species, classified into 31 orders, 68 families
and 191 genera according to APG IV. Of the total number of species, 254 are
native to Great Britain and the remaining 63 are aliens. The list includes 10
species under threat, 7 nationally scarce and 1 nationally rare species. Our
results reveal that even though Fair Isle is 200 times smaller than the full
archipelago of Shetland, it holds a surprising one-third the number of species.
The island is also notable for its complex mosaic of habitats, which include a
range of communities that are rare or under threat elsewhere in the British Isles.
We also provide recommendations for future monitoring to record changes in

land-use and the effects of climate change.
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Introduction

Oceanic islands provide many spectacular examples of unlikely colonisation events and
adaptation to challenging conditions. An important reason why islands are so biologically
interesting is that their variation in size, shape, degree of isolation and ecology make them
excellent natural laboratories that allow researchers to study ideas, generate hypotheses,
and test and make predictions about dispersal and establishment (Berry, 2009; MacArthur
& Wilson, 1967). Remote islands are often under-surveyed due to their isolated nature;
however, the small size of many such islands makes it possible to compile full biological
inventories and gain a comprehensive understanding of their biodiversity. To fully
understand island biodiversity requires surveys of all groups of island biota, not just
charismatic birds and mammals, with floristic surveys being particularly valuable for
understanding habitat diversity. These surveys can reveal whether remote islands harbour
rare species negatively affected by development on the mainland, or if the degree of
isolation is effectively filtering alien species that compete with natives elsewhere (Berry,
2009; Stace & Crawley, 2015).

The United Kingdom of Great Britain and Northern Ireland (UK) has the best documented
flora in the world (Plantlife, 2014), in part due to its long history of botanical interest and
in part due to the restricted species number as a product of its recent glacial history. Great
Britain is surrounded by over 1,000 smaller islands and islets, with over 100 islands of
greatly varying size in the sub-Arctic Archipelago of Shetland (part of Vice-County 112).
The flora of Shetland is well-documented with 827 species distributed across 15 habitat
types. However, much of Shetland’s native flora is threatened by grazing, drainage and

habitat change (P.V. Harvey, pers. comm.; W. Scott, pers. comm.; Scott & Palmer, 1987).

Fair Isle is a small, remote island half way between Orkney (42 km away) and Shetland
(39 km away) (see Figure 1), though politically belongs to Shetland. The island is 5 km
(3 miles) long by 2.5 km (1.5 miles) wide, with an area of 768 hectares. Its oceanic climate
is greatly influenced by its small size and location, close to a major offshoot of the North
Atlantic Current (NAC), and the island is one of the windiest lowland sites in the British
Isles. Despite its remote nature and small size, Fair Isle is important for its biodiversity
as well as for attracting visitors. It is internationally recognized as a seabird breeding site
and stop-over place for migrant birds (Archer et al., 2011; Harvey & Nason, 2015). It has
rugged and attractive scenery that attracts many visitors, with large areas of the island

entirely unspoilt, while other parts are used for traditional crofting.
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Fair Isle has a long but intermittent history of botanical surveys. The first published
floristic work was produced by James Trail in 1906, who compiled a list of 136 species
made by previous observers. Pritchard (1956) contributed to our understanding of the
botany of Fair Isle in a paper listing 183 plant species. This included 48 plant species not
recorded by Trail, while 26 species recorded by Trail were not seen by him. Fitter (1959)
reanalysed previous records and made a new island species list of 64 plant species. Currie
(1960) published detailed notes on the plants of Fair Isle, reporting 12 new records and
confirming many previous observations. Palmer & Scott (1963), published an account
with 24 new records, but cast doubt on some species observed by Fitter (1959). The last
exhaustive published study of the botany of Fair Isle was by Walter Scott (1972), whose
account included some 238 taxa. This included some doubtful species in need of
verification, and a list of 15 widespread species found commonly across the rest of
Shetland but absent from Fair Isle. An island-wide habitat survey in 1991-92, recorded
218 taxa, including eight species known to be planted and one hybrid, with three species,
Spergularia marina, Drosera rotundifolia and Mertensia maritima, additional to those
listed in Scott (1972) (Riddiford, unpublished manuscript, 1992). A further study, in
2002, used the National Vegetation Classification (NVC) methodology to describe
habitats (O’Hanrahan, 2003) but this was limited to the Site of Special Scientific Interest
(SSSI) in the northern part of the isle. While relatively comprehensive in their coverage,
none of these historical botanical studies give detailed accounts of the distribution of

species across the island, nor directly relate this to the diversity of habitats.

The current study looks to update and consolidate previous work, while filling the
knowledge gap in habitat diversity. The first major aim is to assess the flora of Fair Isle
through a qualitative floristic survey. This will allow the generation of a comprehensive
checklist of the Flora of Fair Isle, updated with the classification of the Angiosperm
Phylogeny Group IV (APG IV) (Byng et al., 2016). We also consider how many species
are native, introduced, under threat, nationally rare and scarce, and compare these
observations to other islands. Secondly, we endeavour to identify the various habitats
present on the island using the Nature Conservancy Council (NCC) Phase 1 habitat
categories, and link these habitats to observations of species diversity. Overall, these
results will give key insights into the floristic diversity of an important and potentially

biologically diverse remote island.
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Methods

Field survey

The project involved a comprehensive floristic survey of the island in monads, recording
all angiosperms, gymnosperms, lycopodiophyta and pteridophyta. The survey
methodology of recording in one km grid square was the same as that used for plant
recording by the Botanical Society of Britain and Ireland (BSBI), so that these records
could contribute to the Atlas of the British and Irish Flora, which is currently in the
process of being revised. Monad boundaries followed the Ordnance Survey map for
Shetland, as shown in Figure 1. All 19 monads were included in the survey (see
Supplementary Text S1 for habitat description and histories for each of the 19 monads
surveyed). Informal botanical surveys were made from 1981 to present, then a
comprehensive island-wide survey for each monad was made in June 2016. Most
identifications followed Poland (2009), Rose (1989) for grasses, rushes and sedges
(Poaceae, Juncaceae and Cyperaceae respectively) and Streeter (2009). These data were
added to historical records deposited in the BSBI Distribution Database BSBI (2015), and
the published accounts of Currie (1960), Fitter (1959), Pritchard (1957), Scott (1972) and
Trail (1906).

Habitat survey

Habitat classification of each monad was made in 1991-1992 following the guidelines for
NCC (1990) Phase 1 habitat surveys. Fieldwork was conducted in June to August in both
years to coincide with the flowering season. Mapping was done directly in the field and
an assessment made simultaneously of the dominant and frequent contributors to the plant
community in each habitat. Where two habitats were intermingled, they were treated as
habitat mosaics, a category additional to the NCC protocol; this particularly applied to
some areas of grassland and heath, labelled grassland/heath mosaic. The only other
deviation from the protocol involved the incorporation of prominent bryophyte and lichen
communities into the habitat assessment. Each part of the island was visited at least once,
with repeat visits made to clarify any uncertainties and to confirm habitat boundaries from
original draft maps. Once the draft map was completed, the boundaries were transferred
to 1:2500 Ordnance Survey maps and the area for each habitat calculated by overlay of
squares of known size ratio to achieve an approximate figure. Additional habitat
observations were made in June 2016 to check for habitat changes since the 1991/92

survey.
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Interpretation of the data

A database of species presence/absence was made, in a file modified from the BSBI
format to enter records from a Biological Record Centre (BRC) Recording Card. These
data used the taxonomy of APG IV (Byng et al., 2016) and The Plant List (2013),
Tropicos (2016) for synonymy and IPNI (2012) for authority. We used Stace & Crawley
(2015) to infer the native/alien status, with alien taxa further divided into archaeophytes
(AR; those taxa already present in the UK prior to the year 1500) and neophytes (AN; an
alien plant that has arrived in the UK since the year 1500). We used the BSBI website to
infer national rarity and scarcity, where rare plants are those recorded in 1-15 ten km
squares and scarce plants those recorded in 16-100 ten km squares. We used Cheffings et
al. (2005) to infer the national red list status. In addition to these classifications, we
assigned each species a ‘Fair Isle status’ to highlight abundance on the island. Categories
were: Native Extant, Native Extinct, Native Recent Colonist, Natural Colonist
Established, Natural Colonist Failed/Short-lived, Casual Established, Casual Temporarily
Established, Casual Extinct, Casual Failed Short-lived, Planted Established, Planted
Temporarily Established, Planted Failed/Short Lived, Escapes, Unverified and Doubtful

(see Supplementary Table S2 for categories of Fair Isle status).

Results

Field survey

The full species checklist included a total of 317 vascular plant species recorded across
the island (Table 1). These species include representatives from five plant divisions
(pteridophyte, 11 species; lycopodiophyta, 2 species; gymnosperms, 4 Sspecies;
angiosperm-monocots, 86 species; angiosperm-eudicots, 214 species), and a total of 31
orders, 68 families and 191 genera. The families of angiosperms with the largest number
of species were Asteraceae and Poaceae, followed by Cyperaceae, Brassicaceae and

Caryophyllaceae (Table 2). These five families comprise 41% of all observed species.

Additions to the flora of Fair Isle made by Scott & Palmer (1987), either from new records
generated in the course of this survey, or from recent literature, are reported in Table 3.
Phleum bertolonii (as P. pratense subsp. bertolonii) was included in Scott & Palmer
(1987), but that record was considered likely to be an error and thus this record is a first
for Fair Isle. Chenopodium quinoa does not appear in Scott & Palmer (1987); it is best
considered a crop rather than a casual, a category not included in Scott & Palmer. Brassica

juncea, Brassica rapa oleifolia, Erysimum cheiranthoides and Helianthus annuus were
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not in Scott & Palmer (1987) but were added in Scott (2011). Aster x salignus, was
originally determined as Aster foliaceus (Scott 1972), but re-determined by NJR as Aster
x salignus in 2013. Finally, the seagrass Zostera marina, which is not known to grow on
Fair Isle, has been recorded on the strand line by Nora McMillan (McMillan, 1986) and
verified by Walter Scott, and thus is best treated as drift material, perhaps from the nearest
colonies in Orkney (Scott, 2011).

A number of species were found to be highly abundant across the island. The ten most
widespread species were found in almost all survey squares. Armeria maritima,
Cerastium fontanum, Festuca rubra and Silene uniflora were found in all the monads,
and across an extremely diverse range of habitats. Aira praecox, Carex nigra, Cochlearia
danica, Holcus lanatus, Plantago coronopus and Plantago maritima were found in 18 of
19 monads (95%). As well as being widespread, many of these species were extremely
abundant in a given monad and appeared to play a disproportionately important role in

these ecosystems.

A total of 10 species of conservation concern were recorded (Table 4). They comprised
four categorised as vulnerable: Chenopodium murale, Coeloglossum viride (Figure 2A),
Gentianella campestris (Figure 2B) and Spergula arvensis; five near threatened:
Hymenophyllum wilsonii (Figure 2C), Mertensia maritima (Figure 2D), Radiola linoides
(Figure 2E), Viola tricolor and Zostera marina, and one endangered: Euphrasia
marshallii. According to the BSBI (2016), the species listed as nationally scarce on Fair
Isle are: Euphrasia foulaensis, Euphrasia ostenfeldii, Mertensia maritima, Odontites
vernus, Ophioglossum azoricum, Polygonum boreale and Puccinellia distans subsp.

borealis. One species is listed as nationally rare, which is Euphrasia marshallii.

A total of 254 native species (80% of total island diversity) were recorded, with the
remaining species split between archaeophytes (31 species) and neophytes (32). The most
widespread alien taxa was Matricaria discoidea (present in nine monads), while nearly
two thirds (21/33) of the other aliens were restricted to one or two monads.

Habitat diversity

A total of 690 hectares out of 768 hectares were successfully surveyed for habitat type,
the 78 remaining hectares that were not are allocated fall into the Phase 1 Miscellaneous
category (Table 5), which incorporates developed areas such as active quarries, an airstrip

and roads. Twelve major habitat types, plus 29 habitat sub-divisions (Figure 3), were
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found in the 1991-1992 Phase 1 Habitat Survey. In the follow-on habitat survey of June
2016 all the habitats from the Phase 1 survey were recognized with no large-scale

changes.
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Discussion

This study aimed to provide the first comprehensive floristic analysis of the remote island
of Fair Isle. We achieved this through generating a complete checklist of the flora,
identifying and mapping species distributions and their relationships to habitats, and
evaluating species considered under threat. Here, we discuss how the island’s vascular
plant diversity has been assembled over time, and compare the diversity with other remote

islands. We also suggest fruitful routes for future biological monitoring.

Total species diversity on Fair Isle

Fair Isle has a total of 317 species, a subset of those from the total flora of Shetland (827
species, Scott & Palmer, 1987) and flora of Britain and Ireland (2951 species, Preston et
al., 2002). Considering the land area of Fair Isle, which is just 7.68 kmz2, compared to
Shetland which is 200 times the size at 1,466 km?2, we can see that this value compares
favourably. While a common assemblage of widespread species is expected on any
landmass in Britain, this value is higher than many other remote islands, pointing to Fair
Isle’s diverse range of habitats (discussed below). It is still notable, however, that 15
widespread species found commonly across Shetland have traditionally been thought to
be absent from Fair Isle (Scott, 1972). These species are: Equisetum fluviatile, Thalictrum
alpinum, Drosera rotundifolia, Anthriscus sylvestris, Erica tetralix, Menyanthes
trifoliata, Myosotis secunda, Veronica officinalis, Veronica serpyllifolia, Solidago
virgaurea, Cirsium palustre, Luzula pilosa, Juncus effusus, Eleocharis multicaulis and
Carex ovalis. However, we have now found that three of these species (Drosera
rotundifolia, Juncus effusus and Carex ovalis (= C. leporina)) are present. In addition to
a diversity of higher plants, the island is emerging as a diverse area for other species
groups, for instance 170 bryophyte species including strong populations of the nationally
rare Sanionia orthothecioides (Riddiford, Unpublished; S. Payne, pers. comm.), 294
lichen taxa and 13 lichenicolous fungi including 14 classified as nationally rare and 55 as
nationally scarce (Price, 2017) and a range of nationally scarce invertebrates including
two species new to the British Isles (Riddiford & Young, 2016; Disney & Riddiford,
2017), a post-ice age relict Heteropteran (Riddiford, 2010) and terrestrial and marine
species close to the northern or southern boundaries of their range (Riddiford &
Riddiford, 2011; Riddiford & Shaw, 2011; Riddiford, 2016).
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The Fair Isle flora includes representatives from 31 orders, 68 families and 191 genera.
Three families, Asteraceae (37 species), Poaceae (37 species) and Cyperaceae (20
species) contributed disproportionately to the total island diversity. These groups are
likely to be well represented for a number of reasons. Firstly, these groups are often the
most abundant in temperate floras and as such should be expected to be common.
Secondly, Asteraceae and Poales possess wind dispersed seeds and fruits (Simpson,
2006), allowing them to colonise the remote island. Thirdly, traditional crofting maintains
grassland across the island, thus there is plenty of suitable habitat. Finally, the prevalence
of asexual reproduction (e.g. rhizomes, bulbils, stolons) may allow these groups to
colonise despite lack of conspecific mates with which to reproduce.

While overall species diversity appears to be relatively high, our survey revealed a
scarcity of alien taxa on the island. Over 80% of the flora of Fair Isle are native species,
much higher than the 66% for Shetland (Scott & Palmer, 1987) and the 52% for the UK
(Preston et al., 2002). The paucity of alien species could be due to both potential for
dispersal, and for establishment. In terms of dispersal, the isolated nature of Fair Isle may
limit opportunities for plant species that have recently been introduced to the UK to
naturally disperse to the island. This is supported by most alien taxa on Fair Isle being of
horticultural value, rather than representing widely dispersing non-horticultural taxa (the
exceptions here being the dispersive Matricaria discoidea and Capsella bursa-pastoris).
In terms of establishment, the harsh environment on Fair Isle will prevent the persistence

of propagules poorly adapted to these novel conditions.

Conservation of species diversity

Ten species on Fair Isle are included in the Vascular Plant Red Data List for Great Britain
(Cheffings et al., 2005): four are listed as vulnerable (Chenopodium murale,
Coeloglossum viride, Gentianella campestris and Spergula arvensis), five as near
threatened (Hymenophyllum wilsonii, Mertensia maritima, Radiola linoides, Viola

tricolor and Zostera marina) and one, Euphrasia marshallii, as endangered.

Some of these taxa are relatively widespread on Fair Isle but are undergoing rapid decline
across Great Britain. Coeloglossum viride, Gentianella campestris and Spergula arvensis
(all vulnerable) have been recorded on Fair Isle since Trail (1906), indicating their
presence on the island for at least a century. Species classified as “near threatened” have

been added to the island list successively with additional recording effort (e.g.
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Hymenophyllum wilsonii, Hannah Stout in Fitter (1959); Radiola linoides, Currie (1960);
Mertensia maritima, N J Riddiford & P V Harvey in 1992). Given its scarcity on the
island, H. wilsonii is more likely to have been overlooked than to be a recent colonist and
R. linoides, which occurs across the island in very large numbers, may have been
overlooked because of its diminutive size; previous colonisation by M. maritima may

have been stymied by its vulnerability to livestock grazing.

Seven species, Euphrasia foulaensis, Euphrasia ostenfeldii, Mertensia maritima,
Odontites vernus, Ophioglossum azoricum, Polygonum boreale and Puccinellia distans
subsp. borealis are listed as nationally scarce (BSBI, 2016). In many cases, it is the
nationally scarce species, which are recorded in 16-100 hectads (10km?), which are of
great interest ecologically, as they are indicators of good quality habitat (Lockton et al.,
2005). Many of these nationally scarce species have been declining due to habitat
destruction over the last 40 years, and the stability of habitats and relatively unchanged

land-use on Fair Isle may preserve scarce species that are declining elsewhere.

One species, Euphrasia marshallii, is nationally rare, supposedly found in 15 or fewer
hectads in Great Britain (Lockton et al., 2005). This species is challenging to identify in
the field and is morphologically similar to E. ostenfeldii, a species with which it
frequently coexists. The following Euphrasia species have been published for Fair Isle
(dates refer to year of publication (i.e. Scott, 1972; Scott & Palmer, 1987; Scott, 2011)):
Euphrasia nemorosa (1987), Euphrasia confusa (1972, 1987), Euphrasia foulaensis
(1972, 1987), Euphrasia ostenfeldii (1987), Euphrasia micrantha (1972 (det. P. F. Yeo0),
1987), Euphrasia scottica (1972), Euphrasia foulaensis x marshallii (1972), Euphrasia
marshallii (1972), Euphrasia confusa x foulaensis (1972, ‘best omitted as not positively
identified’ (Scott & Palmer, 1987)), Euphrasia arctica (reported as E. borealis, 1972).
However, the taxonomic status of Euphrasia on Fair Isle, and indeed Euphrasia
taxonomy across the UK, is still uncertain. UK-wide Euphrasia surveys, in conjunction
with genetic analysis, are needed to reveal the true status of these complex tetraploid
species in the UK. Other surveying work on Fair Isle should be done for taxonomically

challenging Carex, Agrostis, Deschampsia and Atriplex, which remain uncertain.

The survey method employed was not chosen to look at changes in species abundance.
However, islanders have provided verbal accounts of changes which would be worthy of

future investigation. Though speculative, it is likely that climate change may affect
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species distributions and this is likely to be of great importance in the future. This is
particularly the case for species with small population sizes and at the edge of their

climatic range (e.g. Radiola linoides, Apium inundatum and Hymenophyllum wilsonii).

Habitat diversity on Fair Isle and its relationship with species diversity

Twelve habitats and 29 habitat sub-divisions were recorded on the island, demonstrating
considerable habitat variation for a small area. Fair Isle’s open landscape and small size
permitted full access to the area and comprehensive assessment of nearly every habitat.
Whereas some of the habitats (e.g. dry dwarf shrub heath) were extensive, Fair Isle has a
considerable number of ‘niche’ habitats which are small but significant in terms of their
communities. Comparisons between habitat surveys (1991-1992; 2016) revealed most
areas had not experienced major changes in land use or habitat type. The only exception
is arable land, where in the 1991-92 survey there were 12 arable rigs (meaning a croft
with a rig of oat, potato or turnip crops, plus a general vegetable plot). In 2016, there were
six arable rigs. The rigs were mainly alongside grass leys cut for hay or silage and have
now been incorporated into the silage fields. The others fall into the improved grassland
category. In the 1991-92 survey, NCC Phase 1 categories were followed so the 1991-92
map incorporated rigs and grass leys as Arable without differentiation.

Despite Fair Isle’s diversity of habitats, it is notable that these are only composed of low-
growing or shrubby plants. Even casual observers will notice that Fair Isle is virtually
treeless, apart from a few species introduced by the Fair Isle Bird Observatory in enclosed
sites. This reflects the intense grazing pressure the island has been subjected to, be it from
ponies and cattle (pre-20™" century), or more recently from sheep. There is historical
evidence to suggest juniper and Salix may have once been more widespread, and a single
survivor of Salix cinerea subsp. oleifolia persists on the island (at the coastal end of
Funniequoy Gully). Grazing from sheep, even in apparently inaccessible areas, has
further reduced plant height and seems to be preventing habitats reaching a potential
climax vegetation of low scrub composed of limited but rich diversity. Even if grazing
was prevented, for example by enclosures, it seems unlikely that succession would give
rise to woodland. Shetland in general is depauperate of trees, and the extreme

environment seems to select against tall woody vegetation.

Attempts to classify and describe Fair Isle plant communities using the National
Vegetation Classification (NVC) have been made by O’Hanrahan (2003) and Quinteros


https://doi.org/10.1101/164566

bioRxiv preprint doi: https://doi.org/10.1101/164566; this version posted July 18, 2017. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

(2016). Both studies showed several species occur across a wide range of communities,
resulting in significant deviations from standard NVC communities. This may in part be
caused by the effect of the extreme oceanic climatic regime on the floristic composition
of the communities, as well as the high degree of habitat mixing resulting in species

‘spilling over’ into adjacent habitats.

Internationally, the British Isles are known to have a large expanse of heather-dominated
vegetation of mostly Ericacae (e.g. Calluna vulgaris, Empetrum nigrum and Erica
cinerea). Fair Isle has large areas of such habitat with, in addition, a strong population of
the prostrate form of juniper Juniperus communis subsp. nana which is otherwise very
sparse in Shetland (O’Hanrahan, 2003). The importance of this habitat for birds is
recognised in its designation as a Special Protection Area (SPA) under the EU Birds
Directive; and in providing protection for smaller plants and non-vascular plants in its
designation as a Special Area of Conservation (SAC) for its dwarf shrub heath and
maritime habitats under the EU Habitats Directive. Research on the main types of

biological and climatic damage associated with this habitat is suggested by this paper.

Diversity on Fair Isle compared with other islands

There are a lot of factors that complicate the comparison of flora between islands,
including geology, history, isolation, distance from the mainland, climate, human impact
as well as factors affecting genetic variation and local adaptation. Even so, some general
observations can be made. The flora of Fair Isle is comparable in many respects with the
remote Scottish islands of St Kilda (Crawley, 2014) and Foula (Barkham et al., 1981;

BSBI, 2015), which we use here for comparison.

St Kilda is an isolated island 64 km (40 miles) off the west coast of Scotland, with a land
area of 854 ha. The flora of St Kilda has been studied extensively for over 20 years, with
the most recent update made in 2014. St Kilda is relatively depauperate with just 195
species (Crawley, 2014). Both islands share a considerable number of species, with 79%
of species on St Kilda found on Fair Isle. Thus, there appears to be a common pool of
widespread species shared between two of Britain’s most isolated islands, with
differences likely due to chance colonisation and establishment. Another interesting
feature of St Kilda is that all but two species (i.e. Matricaria discoidea and Epilobium
brunnescens) found on the island are native, thus it supports fewer alien species than Fair

Isle, perhaps due to less movement of people from the mainland.
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Foula is one of Great Britain’s most remote permanently inhabited islands. It is located
32 km west of Walls in Shetland, and has an area nearly twice the size of Fair Isle, at
1,265 ha. According to Barkham et al. (1981) and the BSBI (2015), Foula has an
estimated 316 plant species. Of the total number of species present on Foula, 66% are
present on Fair Isle. This again highlights the stochastic nature of colonisation associated
with remote islands: that while both islands share many species, there are a substantial

number which have not successfully colonised both islands.

Conservation recommendations for Fair Isle

An up to date flora, with an associated overview of the plant communities, is a good
launching pad for future botanical research and conservation efforts. Fair Isle has a
number of species on the Vascular Plant Red List. These species must be evaluated in
terms of their habitat requirements before decisions are made on a programme of
conservation, in order to establish whether a species-based or habitat-based action plan is
required. As a first step, a monitoring programme is imperative, linked to a management

plan that can act in response to future climate change and potential changes in land-use.

For example, it is important to understand population trends for montane, arctic-alpine
and relict species (e.g. Salix herbacea, Polygonum viviparum, Carex bigelowii, Trientalis
europaea) at a time of climate change. Sensitive arctic-alpine species are found at
unusually low elevations on Fair Isle (just 207 meters’ elevation) and could serve as an
early warning indicator of the effects of climate change. This is particularly relevant as
detectable changes in weather patterns have already been observed on the island,
including higher average temperatures and wetter winters since the 1970s (Wood and
Bunce, 2016). An advantage of monitoring Fair Isle, rather than other areas, is that its
small size and defined habitats makes it an easy study area. Its suitability is further
complemented by access to a 40+ years run of weather data available through the Fair

Isle Meteorological Station.

The Red List for the British Isles (Cheffings et al., 2005) discusses plants that are
remarkably difficult to include in threat assessments. Much of the difficulty associated
with these groups comes from species identification problems. Fair Isle is a hotspot for
two groups: Euphrasia, where eight species were identified during this survey, and
Dactylorhiza, where two species were noted. Euphrasia is a highly critical genus with

over 60 wild hybrids and active speciation (Cheffings et al. 2005), and several of the
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emergent taxa are narrowly distributed and endemic to the British Isles. Dactylorhiza is
a difficult genus owing to hybridisation between almost all the taxa and active speciation
is evidently taking place (Cheffings et al. 2005). Work with specialist taxonomists is

suggested for future surveys.

In terms of planning future habitat management, it will be important to undertake detailed
surveys of bracken (Pteridium aquilinum). This species is found in five monads of
heathland on the north side of the island, and has been present for at least 100 years (the
late James A. Stout, pers. comm.) Bracken spreads by underground rhizomes and prevents
other species growing (Proctor, 2013). It was always very limited in distribution, but
expanded in the 1980s, both in density and range. The extent to which it competes with
Calluna vulgaris is unclear and it would be important to observe future distribution

changes.

In November 2016, Fair Isle and its surrounding waters became Scotland’s first
Demonstration and Research Marine Protected Area (MPA). The scheme is being taken
forward by the Fair Isle community in partnership with other stakeholders, in particular
the fishing industry and the scientific body. The community had petitioned the Scottish
Government for an MPA over a considerable number of years, driven by observations of
marked negative changes in the maritime resource. Designation provides a platform for
widening the knowledge base which in turn guides sustainable management of that
resource. It is already apparent from several long-term Fair Isle datasets that climate is a
major player in the changes observed by the islanders. Aspects of Fair Isle flora have a
role in the overall study of climate-driven change, for instance impacts on: arctic-alpine
species such as Salix herbacea, restricted to Fair Isle highest points on the Fair Isle; the
Mertensia maritima population in the face of increasing frequency and strength of storms;
and population gain or loss for hyperoceanic species such as Ophioglossum azoricum
(and other biota amongst the bryophytes and lichens). This places Fair Isle flora in its
maritime context and the potential to provide added value to the monitoring programme
within the MPA research framework and goals.

Supplementary information
Supplementary Text S1. Habitat description and histories for each of the 19 monads

surveyed.

Supplementary Table S2. Categories for Fair Isle status.


https://doi.org/10.1101/164566

bioRxiv preprint doi: https://doi.org/10.1101/164566; this version posted July 18, 2017. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Acknowledgements

We are very grateful to Sally Eaton for advice and supervision; Jenny Farrar & Jo
Whatmough for their guidance in fieldwork and plant identification; The Fair Isle Bird
Observatory Trust and its wardens, Susannah and David Parnaby, for use of facilities at
the Bird Observatory; Lee Gregory for his help in the field and photographic material;
Steven Sylvester for grasses identification; and Jim Mcintosh for project guidance and
providing access to the BSBI Distribution Database. This study formed part of CQP’s
MSc Thesis at the Royal Botanic Garden Edinburgh (RBGE), supported by the Scottish
Government’s Rural and Environmental Science and Analytical Services Division.
Additional funds were provided by the RBGE Sibbald Trust. Research by ADT is
supported by NERC Fellowship NE/L011336/1. This paper is dedicated to the memory

of Tessa McGregor, a field biologist who encouraged this research.


https://doi.org/10.1101/164566

bioRxiv preprint doi: https://doi.org/10.1101/164566; this version posted July 18, 2017. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

References
Archer, M., Grantham, M., Howlett, P. & Stansfield, S. 2011. Bird Observatories of
Britain and Ireland. Poyser, A & C Black, London.

Barkham, J. P., Gear, S., Hawksworth, D. L. & Messenger, K. G. 1981. Foula, Shetland:
The Flora of Foula. Cumbria: Brathay Centre for Exploration and Field Studies.

BSBI. 2015. BSBI Distribution Database. Botanical Society of Britain & Ireland
[Online]. Available at: <http://bsbidb.org.uk/> [Accessed: 25" May 2016].

BSBI. 2016. Botanical Society of Britain & Ireland [Online]. Available at:
<http://bsbi.org/> [Accessed: 12" August 2016].

Byng, J. W., Chase, M. W., Christenhusz, M. J. M., Fay, M. F., Judd, W. S., Mabberley,
D. J., Sennikov, A. N., Soltis, D. E., Soltis, P. S., Stevens, P. F., Briggs, B., Brockington,
S., Chautems, A., Clark, J. C., Conran, J., Haston, E., Moller, M., Moore, M., Olmstead,
R., Perret, M., Skog, L., Smith, J., Tank, D., Vorontsova, M., Weber, A. and Angiosperm
Phylogeny, G. 2016. An update of the Angiosperm Phylogeny Group classification for
the orders and families of flowering plants: APG IV. Botanical Journal of the Linnean
Society, 181(1): 1-20.

Cheffings, C. M. & Farrell, L. (Eds), Dines, T. D., Jones, R. A., Leach, S. J., McKean, D.
R., Pearman, D. A., Preston, C. D., Rumsey, F. J., Taylor, I. 2005. The Vascular Plant
Red Data List for Great Britain. Species Status 7: 1-116. Peterborough: Joint Nature

Conservation Committee.

Crawley, M. J. 2014. The Flora of St. Kilda. Unpublished manuscript, Dept. Biology,
Imperial College London.

Currie, A. 1960. Further notes on the flora of Fair Isle. Proceedings Botanical Society of
the British Isles. Vol .4, 38-9.

Disney, R. H. L. & Riddiford, N. J. 2017. Scuttle flies (Diptera: Phoridae) from Fair Isle,
including a first record for the British Isles, and mainland Shetland. Entomologist’s
Monthly Magazine 153: 121-124.

Eunson, J. & Stout, J. 2007. The Coastal Names of Fair Isle. Pensord Press Lt.,

Pontllanfraith.


http://bsbidb.org.uk/
http://bsbidb.org.uk/
http://bsbidb.org.uk/
https://doi.org/10.1101/164566

bioRxiv preprint doi: https://doi.org/10.1101/164566; this version posted July 18, 2017. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

FIBO. 2016. Fair Isle Bird Observatory & Guesthouse [Online]. Available at:
http://www.fairislebirdobs.co.uk/ [Accessed: 20" July 2016]

Fitter, R. S. R. 1959. Addenda to the flora of Fair Isle. Proceedings Botanical Society of
the British Isles. VVol.3, 172-73.

Harvey, P. & Nason, R. 2015. Discover Shetland’s Birds. Shetland Amenity Trust,
Lerwick, Shetland.

IPNI. 2012. The International Plant Names Index [Online]. Available at:
<http://www.ipni.org> [Accessed: 22" July 2016].

Lockton, A., Whild, S. & Pearman, D. 2005. County Rare Plant Registers. Approved by

the Records and Science & Research Committees of the BSBI.

MacArthur, R. H. & Wilson, E. O. 1967. The Theory of Island Biogeography. Princeton:

University Press.
McMillan, N. 1986. Oddments from Fair Isle. Porcupine Newsletter 3 (7): 183.
National Trust for Scotland. n.d. Fair Isle Five Thousand Years [Pamphlet]. N.P.

NCC. 1990. Handbook for Phase 1 Habitat survey — a technique for environmental audit.

England Field Unit. Peterborough: Nature Conservancy Council.

O’Hanrahan, B. 2003. The Vegetation of Fair Isle SSSI: An NVC Survey. Final Report.
Ecological Research Associates.

Plantlife. 2014. Global Strategy for Plant Conservation: A review of the UK’s progress
towards 2020. Plantlife: Salisbury.

Poland, J. & Clement, E. J. 2009. The Vegetative Key to the British Flora. Southampton:

John Poland in association with the Botanical Society of the British Isles.

Preston, C. D., Pearman, D. A. & Dines, T. D., eds. 2002. New atlas of the British and

Irish flora. Oxford: Oxford University Press.

Price, S. 2017 (in press). Lichens & Lichenicolous Fungi of Fair Isle: an annotated
checklist. FIBO Rep. No. 68 (2016). Fair Isle Bird Observatory Trust, Fair Isle, Shetland.

Pritchard, M. M. 1957. Notes on the flora of Fair Isle. Proceedings Botanical Society of
the British Isles. Vol.2, 219-25.


http://www.fairislebirdobs.co.uk/
http://www.ipni.org/
https://doi.org/10.1101/164566

bioRxiv preprint doi: https://doi.org/10.1101/164566; this version posted July 18, 2017. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Quinteros, C. 2016. The Flora of Fair Isle. MSc Thesis. University of Edinburgh- Royal
Botanic Garden Edinburgh.

Riddiford, E. 2004. Exploring the Coasts & Shores of Fair Isle. The Orcadian Limited.

Riddiford, N. 1992. Fair Isle Ecological Survey, 1991-92., a commissioned report to the
National Trust for Scotland, Edinburgh. Unpublished manuscript.

Riddiford, N. J. & Riddiford, E. A. 2011. Proposal for a Marine Protected Area for the
Waters around Fair Isle. FICA, FIBOT & NTS. FIMETI Fair Isle. 128pp.

Riddiford, N. J. & Shaw, D. 2011. Scottish records of the Water Ermine Spilosoma
urticae (Esp.) (Lep.: Arctiidae). Entomologist’s Record & Journal of Variation 123: 92-
93.

Riddiford, N. J. & Young, M. R. 2016. Phyllonorcyter apparella (Herrich-Schaffer,
1855) (Lep.: Gracillariidae) new to the British Isles from Fair Isle. Entomologist’s Record
& Journal of Variation 128: 19-22.

Riddiford, N. J. 2010. A tale of two Water Bugs: Notonecta glauca L., 1758 and Corixa
iberica Jansson, 1981 (Heteroptera). Entomologist’s Record & Journal of Variation. 122:
204-206.

Riddiford, N. J. 2016. Notes on the house-fly Musca domestica Linnaeus (Diptera,
Muscidae) and two Bibionidae on Fair Isle (HZ27, vice-county 112). Dipterists Digest
23: 184,

Rose, F. 1985. Colour Identification Guide to the Grasses, Sedges, Rushes and Ferns of

the British Isles and North Western Europe. London: Penguin Group.

Scott, W. & Palmer, R. 1987. The flowering plants and ferns of the Shetland Islands.
Lerwick: The Shetland Times.

Scott, W. 1972. A Check-List of The Flora of Fair Isle. Fair Isle Bird Observatory Report.
N°24, 57-70. Edinburgh: Fair Isle Bird Observatory Trust, 21 Regent Terrace.

Scott, W. 2011. Some aspects of the botany of the Shetland Islands. Scalloway, Shetland.
Simpson, M. G. 2006. Plant Systematics. London: Elsevier Academic Press.

Stace, C. A. & Crawley, M. J. 2015. Alien Plants. London: William Collins.


https://doi.org/10.1101/164566

bioRxiv preprint doi: https://doi.org/10.1101/164566; this version posted July 18, 2017. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Streeter, D. 2009. Collins Flower Guide. First Edition. London: HarperCollins.

The Plant List. 2013. A working list of all plant species. Version 1.1 [Online]. Available
at: <http://www.theplantlist.org/> [Accessed: 221 July 2016].

Trail, J. W. H. 1906. The flora of Fair Isle. The Annals of Scottish Natural History. N°57,
167-170.

Tropicos. 2016. Missouri  Botanical Garden [Online].  Available at:

<http://www.tropicos.org> [Accessed: 221" July 2016].

Wood, C.M. & Bunce, R.G.H. 2016. Survey of the terrestrial habitats and vegetation of
Shetland, 1974-a framework for long-term ecological monitoring. Earth System Science
Data, 8(1), pp. 89-103.


http://www.theplantlist.org/
http://www.tropicos.org/
https://doi.org/10.1101/164566

bioRxiv preprint doi: https://doi.org/10.1101/164566; this version posted July 18, 2017. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

List of figures
Figure 1 Map showing of Fair Isle, and location within Shetland.

Figure 2 Threatened species present on Fair Isle as classified by the Vascular Plant Red
List (Cheffings et al., 2005): (A) Coeloglossum viride (VU), (B) Gentianella campestris
(VU), (C) Hymenophyllum wilsonii (NT), (D) Mertensia maritima (NT), (E) Radiola
linoides (NT).

Figure 3 Map of vegetation of Fair Isle according to the results of the Phase 1 Habitat

Survey.


https://doi.org/10.1101/164566

bioRxiv preprint doi: https://doi.org/10.1101/164566; this version posted July 18, 2017. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

List of tables
Table 1 Comprehensive checklist of the Flora of Fair Isle, arranged by family following
APG IV (Byng et al., 2016). Fair Isle Status is described in Supplementary Table S2.

Table 2 Breakdown of most well represented plant families on Fair Isle.

Table 3 Additions to Fair Isle flora post- Scott & Palmer (1987). Those in bold were not
reported for Shetland in Scott & Palmer (1987) and are thus cited for the first time in the
archipelago. Likely source of origin is reported in the final column.

Table 4 Species diversity by monad for Fair Isle. All monads belong to national grid
square HZ. For native status N: native, AR: archaeophytes, AN: neophyte. For Vascular
Plant Red Data List for Great Britain NT: near threatened, VU: vulnerable. For Botanical

Society of Britain & Ireland (BSBI) status NS: nationally scarce.

Table 5 Main habitat categories as per Phase 1 Habitat Survey.


https://doi.org/10.1101/164566

Table 1

Native Fair Isle Red BSBI
Family/ Species Data

Status  Status ) Status

List

ASPLENIACEAE
Asplenium marinum L. N N!
BLECHNACEAE
Blechnum spicant (L) Sm. N N!
DENNSTAEDTIACEAE
Pteridium aquilinum (L.) Kuhn N N!
DRYOPTERIDACEAE
Dryopteris dilatata (Hoffm.) A. Gray N N!
EQUISETACEAE
Equisetum arvense L. N N!
Equisetum palustre L. N N!
HYMENOPHYLLACEAE
Hymenophyllum  wilsonii Hook. N N! NT
OPHIOGLOSSACEAE
Botrychium lunaria (L.) Sw. N N!

Ophioglossum azoricum C. Presl N N! NS
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POLYPODIACEAE

Polypodium vulgare
WOODSIACEAE

Athyrium filix-femina
LYCOPODIACEAE

Huperzia selago
SELAGINELLACEAE
Selaginella selaginoides
CUPRESSACEAE

Juniperus communis subsp. nana
PINACEAE

Abies procera
Picea sitchensis
Pinus contorta
AMARYLLIDACEAE
Narcissus sp.
APONOGETONACEAE
Aponogeton distachyos
ASPARAGACEAE

Hyacinthoides X massartiana

(L) Roth

(L.) Bernh. ex Schrank & Mart.

(L.) P. Beauv. ex Mart. & Schrank

(Hook.) Syme

Mill.

(Bong.) Carriére
Douglas ex Loudon

L.f.

Geerinck

AR

AN

AN

N!

N!

N!

N!

P-TE

P-E
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Scilla verna
ASPHODELACEAE

Phormium tenax

CYPERACEAE

Carex bigelowii

Carex binervis

Carex dioica

Carex echinata

Carex flacca

Carex hostiana

Carex leporina

Carex nigra

Carex panicea

Carex pilulifera

Carex pulicaris

Carex viridula subsp. viridula
Carex viridula subsp. oedocarpa
Eleocharis palustris

Eleocharis quinqueflora

Eleogiton

fluitans

Huds.

J.R.Forst. & G.Forst.

Torr. ex Schwein.

Sm.

L.

Murray

Schreb.

DC.

L.

(L.) Reichard

L.

L.

L.

Michx.

(Andersson) B.Schmid
(L.) Roem. & Schult.
(Hartmann) O. Schwarz
(L.) Link

AN

Z2 Z2 Z2 Z2 Z2 Z2 Z2 Z2 Z Z2 Z Z2 Z Z2 Z Z

N!

P-E

N!
N!
N!
N!
N!
N!
NC-F/SL
N!
N!
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Eriophorum
Eriophorum

Schoenus

Trichophorum
IRIDACEAE

Crocosmia

Iris

JUNCACEAE

Juncus
Juncus
Juncus
Juncus
Juncus
Juncus
Juncus
Luzula
Luzula

Luzula

angustifolium

vaginatum

nigricans

cespitosum subsp. germanicum

x crocosmiiflora

pseudacorus

articulatus
bufonius

bulbosus

conglomeratus

effusus
gerardii
squarrosus
campestris
multiflora

sylvatica

JUNCAGINACEAE

Triglochin

palustris

Honck.

L.

L.

(Palla) Hegi

(Lemoine ex Anonymous) N.E. Br.

L.

rr-r rrrr

Loisel.

L.

(L) DC.
(Ehrh.) Lej.
Gaudin

Z Z2 Z2 Z

AN

Z2 Z2 Z2 Z2 Z2 Z2 Z2 Z Z2 Z

N!
N!
N!
N!

P-E
N!

N!
N!
N!
N!
P-E
N!
N!
N!
N!
N!

N!
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NARTHECIACEAE

Narthecium

ORCHIDACEAE

Coeloglossum
Dactylorhiza
Dactylorhiza
Dactylorhiza
Dactylorhiza
Dactylorhiza
Neottia
POACEAE
Agrostis
Agrostis
Agrostis

Aira
Alopecurus
Alopecurus
Anthoxanthum
Arrhenatherum

Avena

ossifragum

viride

incarnata
X latirella
x formosa

purpurella

maculata subsp. ericetorum

cordata

capillaris
stolonifera
vinealis
praecox
geniculatus
pratensis
odoratum
elatius

sativa

(L.) Huds.

(L.) Hartm.

(L.) Soo

(P.M.Hall) So6

Soo

(T. Stephenson & T.A. Stephenson) So6
(E.F.Linton) P.F.Hunt & Summerh.

(L.) Rich.

L.

L.

Schreb.

L.

L.

L.

L.

(L.) P. Beauv. ex J. Presl & C. Presl
L.

Z2 Z2 Z2 Z2 Z2 Z Z

Z2 Z2 Z2 Z2 Z2 Z2 Z2 Z

AR

N!
N!
N!
N!
N!
N!
N!

N!
N!
N!
N!
N!
N!
N!
C-TE

VU
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Avena
Briza
Bromus
Cynosurus
Dactylis
Danthonia

Deschampsia

Deschampsia

Elytrigia
Festuca
Festuca
Glyceria
Holcus
Hordeum
Hordeum
Lolium
Lolium
Molinia
Nardus

Phalaris

strigosa
maxima
hordaceus
cristatus
glomerata
decumbens
cespitosa
flexuosa
repens
rubra
vivipara
fluitans
lanatus
distichon
vulgare
multiflorum
perenne
caerulea
stricta

arundinacea

Schreb.

L.

L.

L.

L.

(L) DC.

(L.) P. Beauv.
(L.) Trin.

(L.) Desv. ex Nevski
L.

(L)) Sm.

(L) R. Br.

L.

L.

L.

Lam.

L.

(L.) Moench
L.

L.

AR
AN

N
N
N
N
N
N
N
N
N
N
N

AR
AR

Zz Z2 Z2 Z2 Z

E
C-F/SL
C-F/SL

C-E
N!
N!
N!
N!
N!
N!
N!
N!
N!

C-F/SL
P-F/SL
C-F/SL
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Phalaris canariensis
Phleum bertolonii
Phleum pratense

Poa annua

Poa humilis

Poa trivialis
Puccinellia distans subsp. borealis
Triticum aestivum
POTAMOGETONACEAE
Potamogeton polygonifolius
TYPHACEAE

Sparganium angustifolium
ZOSTERACEAE

Zostera marina
ADOXACEAE

Sambucus nigra
AMARANTHACEAE

Atriplex glabriuscula
Atriplex patula

Atriplex prostrata

L.

DC.

L.

L.

Ehrh. ex Hoffm.

L.

(Holmb.) W.E. Hughes
L.

Pourr.

Michx.

Edmondston
L.
Boucher ex DC.

AN

Z Z2 Z2 Z2 Z Z

AR

C-F/SL
C-F/SL
C-TE
N!
N!
N!
N!
C-F/SL

N!

NC-F/SL

NT

NS


https://doi.org/10.1101/164566

Chenopodium
Chenopodium
Chenopodium
APIACEAE
Aegopodium
Angelica
Apium
Bupleurum
Heracleum
Ligusticum

Peucedanum

ARALIACEAE

Hydrocotyle

ASTERACEAE

Achillea
Achillea
Anaphalis
Antennaria
Artemisia
Aster

album
murale

quinoa

podagraria
sylvestris
inundatum
subovatum
sphondylium
scoticum

ostruthium

vulgaris

millefolium
ptarmica
margaritacea
dioica
vulgaris

x salignus

Rchb. f.

Link ex Spreng.
L.

L.

(L) W.D.J.Koch

L.
L.

(L.) Benth. & Hook.f.

(L.) Gaertn.
L.
Willd. (pro sp.)

AR
AN

AN

AR
AN

C-F/SL
C-F/SL
P-F/SL

N!
N!
N!
C-F/SL
C*
N!

N!

VU
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Bellis
Centaurea
Cirsium
Cirsium
Glebionis
Glebionis
Gnaphalium
Helianthus
Hypochaeris
Leucanthemum
Matricaria
Matricaria
Scorzoneroides
Senecio
Senecio
Senecio
Sonchus
Sonchus
Sonchus

Tanacetum

perennis
nigra
arvense
vulgare
coronaria
segetum
uliginosum
annuus
radicata
vulgare
chamomilla
discoidea
autumnalis
aquaticus
smithii
vulgaris
arvensis
asper
oleraceus

vulgare

L.

L.

(L.) Scop.
(Savi) Ten.

(L.) Cass. ex Spach

(L.) Fourr.
L.

L.

L.

Lam.

L.

DC.
Moench
Hill.
DC.

L.

L.

(L.) Hill
L.

L.

Z Z2 Z2 Z

AR
AN

AN

AR
AN

AN

Zz2 Z2 Z2 Z

AN

N!
C-E
N!
N!
C-F/SL
C-F/SL
N!
C-F/SL
C-E
C-E
C-F/SL
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Taraxacum agg.

Taraxacum bracteatum
Taraxacum duplidentrifons
Taraxacum euryphyllum
Taraxacum faeroense
Taraxacum hamatulum
Taraxacum lapponicum
Taraxacum polyodon
Taraxacum praestans

Tripleurospermum maritimum

Tussilago farfara
BETULACEAE

Betula pubescens
BORAGINACEAE

Anchusa arvensis

Mertensia maritima

Myosotis arvensis

Myosotis discolor

Myosotis laxa subsp. caespitosa

Symphytum x uplandicum

F.H.Wigg.

Dahlst.

Dahlst.

(Dahlst.) M.P.Christ.

Dahlst. ex Henry H.Johnst.

Hagend., Soest & Zevenb.
KihIm. ex Hand.-Mazz.
Dahlst.

H.Lindb.

(L.) W.D.J. Koch

L.

Ehrh.

(L.) M. Bieb.

(L) Gray

(L.) Hill

Pers.

(Schultz) Hyl. ex Nordh.

Nyman
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BRASSICACEAE
Barbarea
Brassica
Brassica
Brassica
Cakile
Capsella
Cardamine
Cardamine
Cochlearia
Cochlearia
Cochlearia
Diplotaxis
Eruca
Erysimum
Raphanus
Sinapis
Sisymbrium

Thlaspi

vulgaris

juncea

nigra

rapa subsp. oleifera
maritima
bursa-pastoris
flexuosa

pratensis

danica

officinalis

officinalis subsp. scotica
tenuifolia

vesicaria subsp. sativa
cheiranthoides
raphanistrum

arvensis

officinale

arvense

CAMPANULACEAE

W.T.Aiton
(L.) Czern.
(L.) K.Koch
(DC.) Metzg.
Scop.

(L.) Medik.
With.

L.

L.

L.

(Druce) P.S.Wyse Jacks.

(L.) DC.
(Mill.) Thell.

AN

AN

AR

Zz Z2 Z2 Z2 Z

AR
AR
AR

AR
AR
AR

C*
C-F/SL
C-F/SL
C-F/SL
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N!
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U
C-TE
C-F/SL
C-F/SL
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C-F/SL
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C-F/SL
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Jasione

montana

CAPRIFOLIACEAE

Lonicera periclymenum
Succisa pratensis
CARYOPHYLLACEAE
Cerastium diffusum
Cerastium fontanum
Cerastium glomeratum
Honckenya peploides
Sagina maritima
Sagina procumbens
Sagina subulata
Silene acaulis
Silene dioica
Silene flos-cuculi
Silene latifolia
Silene uniflora
Spergula arvensis
Spergularia marina
Spergularia media

L.

Moench

Pers.
Baumg.
Thuill.

(L.) Ehrh.
G. Don

L.

d'Urv.

(L.) Jacq
(L.) Clairv.
(L.) Greuter & Burdet
Poir.

Roth

L.

(L.) Besser
(L.) C. Presl

Z Z2 Z2 Z2 Z2 Z2 Z2 Z2 Z2 Z2 Z Z Z Z Z
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N!
NC-F/SL
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Stellaria
Stellaria

CRASSULACEAE

Sedum

DROSERACEAE

Drosera

ERICACEAE

Calluna

Empetrum

Erica

alsine

media

rosea

rotundifolia

vulgaris

nigrum

cinerea

EUPHORBIACEAE

Euphorbia
Euphorbia
FABACEAE

Anthyllis
Lathyrus
Lotus

Melilotus
Trifolium

Trifolium

helioscopia

peplus

vulneraria

pratensis

corniculatus

indicus

hybridum subsp. hybridum

pratense

Grimm
(L) Vill.

(L.) Scop.

(L.) Hull
L.
L.

L.
L.
L.
(L.) All.
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AR
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N!
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Trifolium repens

Ulex europaeus
Ulex gallii

Vicia cracca
Vicia sepium
GENTIANACEAE

Gentianella campestris
GERANIACEAE

Geranium dissectum
Geranium pratense
GROSSULARIACEAE

Ribes sanguineum
HALORAGACEAE
Myriophyllum alterniflorum
HYPERICACEAE

Hypericum pulchrum
LAMIACEAE

Ballota nigra
Galeopsis bifida

Galeopsis tetrahit

(L.) Borner

Pursh

DC.

Boenn.
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Lamium
Lamium
Mentha
Mentha
Mentha
Prunella
Stachys
Thymus

confertum
purpureum
aquatica
spicata

X piperita
vulgaris

X ambigua

polytrichus

LENTIBULARIACEAE

Pinguicula
LINACEAE
Linum

Radiola

MONTIACEAE

Montia

ONAGRACEAE

Epilobium
Epilobium
Epilobium
Epilobium

vulgaris

catharticum

linoides

fontana

ciliatum
obscurum
palustre

parviflorum

A. Kern. ex Borbas

Roth

Raf.
Schreb.
L.
Schreb.

AR
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OROBANCHACEAE

Euphrasia
Euphrasia
Euphrasia
Euphrasia
Euphrasia
Euphrasia
Euphrasia
Euphrasia
Odontites
Pedicularis
Pedicularis

Rhinanthus

PAPAVERACEAE

Fumaria
Glaucium

Papaver

arctica
confusa
foulaensis
marshallii
micrantha
nemorosa
ostenfeldii
scottica
vernus
palustris
sylvatica

minor

sp.
flavum

rhoeas

PLANTAGINACEAE

Callitriche
Callitriche

hamulata

stagnalis

Lange ex Rostr.
Pugsley

F. Towns. ex Wettst.
Pugsley

Rchb.

(Pers.) Wallr.
(Pugsley) Yeo
Wettst.

(Bellardi) Dumort.
L.

L.

L.

L.
Crantz
L.

Kitz. ex W.D.J.Koch
Scop.
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Littorella uniflora
Plantago coronopus
Plantago lanceolata
Plantago major
Plantago maritima
Veronica filiformis
Veronica persica
PLUMBAGINACEAE
Armeria maritima
POLYGALACEAE

Polygala serpyllifolia
POLYGONACEAE

Fallopia convolvulus
Fallopia japonica
Persicaria amphibia
Persicaria bistorta
Persicaria lapathifolia
Persicaria maculosa
Persicaria vivipara

Polygonum arenastrum

Asch.
L.

L.

L.

L.
Sm.

Pair.

(Mill.) Willd.

Hose

(L) A.Love

(Houtt.) Ronse Decr.

(L.) Delarbre
(L.) Samp.

(L.) Delarbre
Gray

(L.) Ronse Decr.
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Polygonum aviculare
Polygonum boreale
Rumex acetosa
Rumex acetosella
Rumex crispus
Rumex longifolius
Rumex obtusifolius
PRIMULACEAE

Anagallis arvensis
Anagallis tenella
Glaux maritima
Primula vulgaris
Trientalis europaea
RANUNCULACEAE

Caltha palustris
Ficaria verna
Ranunculus acris
Ranunculus flammula
Ranunculus hederaceus
Ranunculus repens

L.

(Lange) Small
L.

L.

L.

DC.

(L) L.

Huds.

Huds.
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ROSACEAE
Alchemilla
Comarum
Filipendula
Potentilla
Potentilla
Rosa

Rosa

Rubus
Sorbus
RUBIACEAE
Galium
Galium
Galium
SALICACEAE
Salix

Salix

Salix

Salix

SAPINDACEAE

mollis
palustre
ulmaria
anserina
erecta
canina
rugosa
spectabilis

aria

aparine
palustre
saxatile

cinerea subsp. oleifolia
herbacea
repens

X smithiana

(Buser) Rothm.
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Acer
SOLANACEAE
Solanum
URTICACEAE
Urtica
VIOLACEAE
Viola

Viola

Viola

pseudoplatanus

tuberosum
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palustris
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Table 2
Ranking Family N° of genera N° of species %o of all family
1 Asteraceae 21 37 12
2 Poaceae 25 37 12
3 Cyperaceae 6 20 6
4 Brassicaceae 13 18 6
5 Caryophyllaceae 7 17 5

Total 72 129 41%
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Table 3

Species

Recorded

Comments

Aponogeton distachyos

Ballota nigra

Brassica juncea

Brassica nigra

Brassica rapa oleifolia
Briza maxima

Bromus hordaceus

Bupleurum subovatum

Cardamine flexuosa
Carex hostiana

Carex leporina

Centaurea nigra

Chenopodium murale

Chenopodium quinoa
Chrysanthemum
coronarium
Dactylorhiza
purpurella

Diplotaxis tenuifolia
Epilobium ciliatum

Epilobium obscurum

Eriophorum vaginatum

2002- 2010
2015 onwards

1999

1999

2010

2016

1998, 2007

1999

2016
1999 onwards
2002- 2007

2010 onwards

2010

2013

1996

1973 onwards

2013 onwards
1999, 2004-07,
2016

1999

1973 onwards

unauthorised introduction

casual garden weed

accidental introduction with bird seed
mix

accidental introduction with bird seed
mix

accidental introduction with bird seed
mix

casual garden weed

accidental introduction with bird seed
mix

accidental introduction with bird seed
mix

casual garden weed

Introduced in an RSPB wild flower
seed packet

accidental introduction with bird seed
mix

as experimental cover crop for birds

claimed historically
casual garden weed
casual garden weed

claimed historically

claimed historically
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Eruca vesicaria sativa

Erysimum

cheiranthoides
Euphorbia peplus
Fallopia convolvulus
Festuca rubra var.

Fumaria species
Geranium dissectum

Geranium pratense

Helianthus annuus

Hordeum distichon
Juncus effusus
Matricaria recutita
Melilotus indicus
Mertensia maritima
Papaver rhoeas

Persicaria lapathifolia

Phleum bertolonii

Polygonum bistorta
Primula vulgaris
Silene latifolia
Sisymbrium officinale

Stachys x ambigua

2010

1990

2010

2006, 2012

2013 onwards

1999
1999
2015 onwards

1999, 2007, 2010

1998, 2000

€.2002 onwards

1999

2006

1992-95, 1998
onwards

2009

1999, 2007

1998

2013 onwards
2013- 2015
2004

2001

€.2000 onwards

accidental introduction with bird seed

mix
casual garden weed

Introduced in an RSPB wild flower
seed packet

casual garden weed

Introduced in an RSPB wild flower
seed packet

casual garden weed

casual garden weed

garden escape

accidental introduction with bird seed
mix

accidental introduction with bird seed

mix

accidental introduction with bird seed
mix

casual garden weed

intentional introduction from seed
accidental introduction with bird seed
mix

accidental introduction with bird seed
mix

garden escape, f. ‘superbum’

Escaped garden variety

casual garden weed

planted
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Symphytum x ) )
i €.1990 onwards introduced as bird cover
uplandicum
_ accidental introduction with bird seed
Thlaspi arvense 1999 _
mix
. ] accidental introduction with bird seed
Triticum aestivum 1998, 2016 )
mix
Veronica filiformis 1999 casual garden weed

Zostera marina 1982 detached material on shore
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Table 4
, ~ BSBI
\° Monad  Species per Native status Red Data List status
(HZ2) monad
N AR AN NT VU NS
1 1969 78 75 2 1 1 1 6
2 2069 117 111 4 2 1 4
3 2169 47 47 3
4 1970 92 90 1 1 1 2
5 2070 165 145 12 8 1 2 1
6 2170 86 86 2
7 2270 9 9 1
8 1971 29 29 1
9 2071 156 141 5 10 1 2 2
10 2171 152 144 2 6 2 1 4
11 2271 55 54 1 1 3
12 2072 103 103 1 1 3
13 2172 108 107 1 1 3
14 2272 130 116 4 10 1 1 4
15 2073 84 84 2 1
16 2173 114 114 1 1 2
17 2273 99 99 2 3
18 2074 21 21 1
19 2274 49 48 1 1 1
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Table 5
Habitat Percentage
Heathland 31%
Coastland 28%
Grassland 19%
Miscellaneous 10%
Mire, flush & spring 4%
Arable 3%
Marsh 3%
Tall herb & fern 1%
Rock exposure (inland cliff) & waste 1%
Open water <1%
Swamp & marginal <1%
Woodland <1%

Total 100%
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Figure 1
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Figure 2
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Figure 3

- Improved grassland - Valley mire

I:I Coastal improved grassland - Basin mire

l:l Neutral unimproved grassland i ] Blanket bog

- Poor semi-improved grassland l:] Standing water

- Coastal grassland I:I Open dune degraded yellow dune

- Acid unimproved grassland - Coastal heathland

- Acid semi-improved grassland - Dry heath coastal grassland mosaic

‘:] Neutral semi-improved grassland - Dry dwarf shrub heath

: Coastal acid grassland - Wet dwarf shrub heath
Marsh/marshy grassland - Lichen/bryophyte heath

- Acid poor semi-improved grassland 2% \Wet heath/acidic grassland mosaic
Arable Dry heath/acidic grassland mosaic

= 5°I7) Bracken scattered ///// Montane heath unimproved grassland mosaic

- Bracken continuous - Montane heath/dwarf herb
\:l Acid/neutral flush
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