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Revision of the Flora
(Protection) Order in
the Republic of Ireland
Nick Hodgetts, Neil Lockhart and Christina Campbell
report on new legislation for conservation of bryophytes
in Ireland.

F

ollowing
the
publication
of
the
bryophyte
Red List in Rare and
Threatened
Bryophytes
of Ireland (Lockhart et
al., 2012a), it is timely
to review and revise the
bryophyte list on the
Flora (Protection) Order
(FPO) in the Republic
of Ireland. The last FPO,
published as a Statutory
Instrument in 1999,
afforded legal protection
to 18 bryophyte species
(as well as to 68 vascular
plants, one lichen and
two stoneworts). Under
the Wildlife Acts of
1976 and 2000, it is
not permitted, except
under licence, to “cut,
pick, collect, uproot or
otherwise take, injure,
damage, or destroy
any specimen” of these
species; to “purchase, sell,
keep for sale, transport
for sale or exchange, offer
for sale or exchange or

be in possession of any such specimen whether
alive or dead or the flowers, roots, seeds, spores
or any part, product or derivative thereof ”; or
to “wilfully alter, damage, destroy or interfere
with the habitat or environment” of any of these
species.
Choosing candidate taxa for the revised FPO
The purpose of the FPO is to afford legal
protection to threatened plants that are
considered in need of specific legislation in order
to increase their chances of survival. It is thus a
listing over and above that of the Red List, which
is solely an expression of rarity and threat status.
Including taxa on lists of plants that are protected
by law is a matter of conservation action, and
does not necessarily reflect the status of taxa
on the Red List. Nevertheless, those that have
been assessed as Critically Endangered (CR),
Endangered (EN) or Vulnerable (VU) are clearly
in danger of disappearing and these taxa were
considered in the process of selecting candidates
for legal protection. Some taxa that were thought
to be Regionally Extinct (RE) in Ireland have
recently been rediscovered, and these too were
considered as candidates for protection. Many
of these extremely rare and threatened taxa are,
however, threatened by factors on which FPO
listing would have no bearing. Some of them are
colonists that crop up unexpectedly in ruderal or
temporary habitats before completing their life-

vFig. 1 (left): Colourful hepatic mat community, Nephin Mountains, W. Mayo. N. Lockhart
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cycle and moving elsewhere. FPO listing would
serve little purpose for these plants: their rarity
and vulnerability is a result of the overall state of
the countryside rather than factors that can be
addressed by taxon-specific legal protection.
Putting bryophytes on lists of species with
statutory legal protection must not stifle field
bryology. These days most bryologists are
responsible and conservation-aware and collect
only as much material as they need to identify a
specimen. Indeed, it is often essential to collect
material in order to effect a reliable identification.
Field bryology is, by and large, not a threat to
bryophytes, but quite the reverse: it is a vital part
of enhancing our understanding of these plants,
and therefore contributes to their conservation.
There are only a few taxa that would be severely
impacted by irresponsible collecting (e.g.
Paludella squarrosa). Habitat damage is by far the
more serious threat to most bryophytes, and this
can be taken into account when selecting taxa for
FPO listing because of the phrase stating that it
is not allowed to “wilfully alter, damage, destroy
or interfere with the habitat or environment” of
any listed taxon.
There are currently thought to be c. 838
bryophyte taxa in Ireland, inclusive of three
recent additions to the flora (Lophozia perssonii,
Dialytrichia mucronata and Entosthodon
pulchellus) recorded since the 2012 Red List
assessments. The majority of these taxa are
thought to be native to Ireland (c. 13 species
possibly alien), are common or widespread and
are not especially threatened nor of particular

rFig. 2 (above left): Black patches of Cephaloziella nicholsonii at
Allihies, W. Cork. L. to R. Declan O’Donnell, Clare Heardman,
David Holyoak, Noeleen Smyth, Neil Lockhart. C. Campbell.
rFig. 3 (above right): Leiocolea rutheana var. rutheana, a very
rare plant of fens in W. Mayo. R. Thompson. rFig. 4 (above):
Marchantia polymorpha subsp. montivagans on a boulder in a
stream below Glencar Waterfall, Leitrim. N. Lockhart.

conservation concern. A smaller and more
workable subset of ‘candidate taxa’ for the FPO
was therefore chosen by confining the selection
to:
• taxa recorded since 1970 that are listed under
European legislation, i.e. Annex II of the EU
Habitats Directive;
• taxa listed on the previous Flora (Protection)
Order, 1999;
• taxa recorded since 1970 with a status of EN,
CR or VU in Ireland (Lockhart et al., 2012a);
• taxa with a status of RE in Lockhart et al.
(2012a) but recently re-found, or recorded
new to the flora since 2012;
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rFig. 5 (left): Noeleen Smyth and Neil Lockhart searching for Petalophyllum ralfsii at Keadew Point, W. Donegal. C. Campbell.
rFig. 6 (right): Marking the locations of Petalophyllum ralfsii, which enjoys a bit of trampling, at Fanore, Clare. C. Campbell.

• taxa recorded since 1970 from the Republic
of Ireland that are considered threatened at a
European or global level, i.e. on the European/
global Red List, or Near Threatened or
Regionally Threatened in Europe.
The ‘candidate’ list comprised 187 taxa, or 22%
of the native flora (51 liverworts/hornworts and
136 mosses), and was thought to contain all taxa
that could be in need of legal protection and that
might possibly benefit from FPO listing.
Selecting the new (2015) FPO list
Only taxa considered taxonomically robust
were included on the FPO. The candidate list
was therefore reduced further by removing 6
taxa of uncertain taxonomic status (Andreaea
megistospora (Irish material often intermediate
between ‘good’ A. megistospora & A. rothii),
Didymodon umbrosus, Ditrichum zonatum,
Hygroamblystegium humile, Hymenostylium
recurvirostrum var. insigne and Pohlia elongata
var. greenii). The remaining 181 candidate taxa
were then assessed using the following 5 criteria:
Criterion 1: taxon listed on Annex II of the EU
Habitats Directive;
Criterion 2: taxon listed on the previous Flora
(Protection) Order, 1999;
Criterion 3: taxon EN or CR in Ireland (or RE
and recently re-found), ≤ 5 populations in
Republic of Ireland (1970–2012) and recently
4
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seen (1990+);
Criterion 4: taxon VU in Ireland, ≤ 10
populations in Republic of Ireland (1970–
2012), included on the European Red List
and recently seen (1990+);
Criterion 5: taxon re-evaluated (removed from
the old FPO or added to the new FPO) using
best expert judgement.
Taxa that met any or all of Criteria 1–4 were
deemed to be ‘shortlisted’ for the new FPO.
Criterion 5 was then used to re-evaluate the
candidate list, using best expert judgement,
to pick up additional taxa not automatically
selected under Criteria 1–4, or to exclude taxa
thought unsuitable for FPO listing. Sixteen taxa
(all mosses) were excluded from the shortlist
using Criterion 5 because they were considered
to have either a transient occurrence in Ireland,
or exhibited a colonist life strategy, or were
overlooked in the past and are therefore probably
under-recorded. These included 8 species that
were formerly listed on the 1999 FPO: Bryum
marratii, Leptobarbula berica, Orthotrichum
pallens, O. stramineum, Tetraplodon angustatus,
Tortula wilsonii, Weissia longifolia and W.
rostellata. Several taxa (8) were added to the new
FPO under Criterion 5, largely on the basis that
Ireland holds a special responsibility to conserve
them. Such species included several hepatic mat
and hyperoceanic rarities.

rClockwise from top left. Fig. 7:
Plagiochila carringtonii, Mweelrea, W.
Mayo. R. Thompson. Fig. 8: Radula holtii,
with a few trumpet shaped perianths, Torc,
S. Kerry. N. Lockhart. Fig. 9: Scapania
ornithopodioides, Mweelrea, W. Mayo. R.
Thompson. Fig. 10: Southbya tophacea,
Island Lake, E. Mayo. R. Thompson. Fig.
11: In the mist with Rory Hodd, showing
Norbert Schnyder and Christina Campbell
a fine population of Scapania nimbosa,
Brandon, S. Kerry. N. Lockhart.
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rFig. 12 (left): David Holyoak carefully hands a specimen of Bryum uliginosum to Noeleen Smyth for the collection at
the National Botanic Gardens, Glasnevin. N. Lockhart. rFig. 13 (right): Quadrats and relevés of Bryum uliginosum,
Soldier’s Hill, W. Donegal. C. Campbell.

The new Flora (Protection) Order, 2015
Table 1 lists the bryophyte taxa now afforded
legal protection in the Republic of Ireland under
the Flora (Protection) Order, 2015 (Statutory
Instrument No. 356 of 2015). The table also
shows the criteria used for selection, the threat
status in Ireland, and in Europe, the number of
populations recorded in the Republic of Ireland
(1970–2012) and short comments that support
the reasons for selection. Although the number
of populations is now somewhat out of date,
and does not take account of some significant
recent discoveries of additional populations
for Hygrohypnum duriusculum and Adelanthus

lindenbergianus, amongst others, it is nevertheless
retained because it ties in with the data used
for the 2012 Red List assessments. Further ongoing survey work will undoubtedly necessitate
revision of both the Red List and the FPO in
years to come. The new FPO list includes 65 taxa
(7.9% of the native bryophyte flora of Ireland),
comprising 25 liverworts (10.6% of the native
liverwort flora) and 40 mosses (6.8% of the
native moss flora). A high proportion of the CR
taxa (56%) and EN taxa (70%) are represented
in the list, as might be expected. Nomenclature
and taxonomy follows Hill et al. (2008).

sFig. 14 (left): Campylostelium saxicola, Luke’s Bridge, Sligo. R. Thompson. sFig. 15 (right): Didymodon maximus,
Benbulben, Sligo. N. Lockhart.
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Geocalyx graveolens

2

2, 3

5

Leiocolea rutheana

Lejeunea hibernica

3

3

Leiocolea gillmanii

Gymnomitrion
corallioides

Gymnomitrion
concinnatum

4

4

Cephaloziella massalongi

Cephaloziella nicholsonii

3

5

Bazzania pearsonii

Cephalozia crassifolia

3

4

Adelanthus
lindenbergianus

Barbilophozia atlantica

4

Criteria

Acrobolbus wilsonii

Liverworts

Taxon name

NT

EN

VU

CR

EN

EN

VU

VU

EN

VU

EN

VU

VU

R, Endemic

LC

LC

LC

LC

LC

R, Endemic

R

R

R

LC

VU

NT, Endemic

Threat status
Threat
status in in Europe
Ireland

17

3

2

1

4

4

7

6

4

15

1

10

7

1970–2012

Populations
in RoI

Endemic to Europe, known only from Ireland, Madeira (Rare)
and the Azores.

Very rare (3 populations), in a threatened habitat and
susceptible to collection.

Two localities (Lough Doo, W. Mayo and Rosepenna, W.
Donegal) in a threatened habitat.

Single locality (Bulbin Mountain, E. Donegal).

Rare with only 4 post-2000 records, all in W. Donegal.

Very rare, and susceptible to collecting. Not seen since 1994.

European endemic, known only from Ireland, England, Wales
and Germany. Very rare and confined to a specialist habitat.

Very rare and confined to a specialist habitat.

Known in Europe only from Ireland, Spain, Madeira and the
Azores.

In Europe, known only from Ireland and Scotland.

Very rare (single recent locality) and susceptible to collection.

Rare hepatic mat species, found elsewhere in Europe only on
Islay and Jura (Scotland).

Known only from Ireland, Scotland, the Faroe Islands, the
Azores and Madeira.

Comments

Abbreviations: RoI – Republic of Ireland; RE – Regionally Extinct; CR – Critically Endangered; EN – Endangered; VU – Vulnerable; NT – Near Threatened;
DD – Data Deficient; LC – Least Concern (IUCN, 2001). R – Rare; RT – Regionally Threatened (ECCB, 1995).

Table 1. Taxa on the new Flora (Protection) Order, 2015.
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3

3

3

3

Radula holtii

Riccia crozalsii

Scapania nimbosa

Southbya tophacea

Bartramia halleriana

3

2, 3

Bryum calophyllum

Bryum intermedium

3

Brachydontium trichodes

Mosses

5

2, 3

Plagiochila heterophylla

Scapania
ornithopodioides

3

3

1, 2

5

3

3

Criteria

Plagiochila carringtonii

Petalophyllum ralfsii

Pallavicinia lyellii

Mastigophora woodsii

Marchantia polymorpha
subsp. montivagans

Lejeunea mandonii

Taxon name

EN

EN

RE

EN

CR

VU

EN

EN

NT

EN

EN

LC

EN

NT

EN

EN

LC

R

R

LC

LC

R

LC

LC

R, Endemic

R

R, Endemic

R

VU

R

LC

R, Endemic

Threat status
Threat
status in in Europe
Ireland

2

4

3

1

2

4

>13

2

11

4

2

4

30

17

1

2

1970–2012

Populations
in RoI

Rare; both populations occur with Bryum uliginosum, and one
with B. warneum.

Rare coastal Bryum.

Very rare, but could be overlooked. Known populations should
be protected.

Single locality found in 2012 (Glendalough, Wicklow).

Sligo site is the most northerly in the world.

In Europe, found only in Ireland, the Faroe Islands, Scotland
and Norway.

Known in Europe only from Ireland, Scotland and Norway.

A southern species, at its northern limit in Ireland, with 2
populations in W. Cork.

Endemic to Europe, known only from Ireland, Madeira, the
Canary Islands, the Azores, Portugal, Spain and Scotland.

In Europe, known only from Ireland, western Britain and
France.

Subsp. carringtonii endemic to Europe, found only in Ireland,
Scotland and the Faroe Islands.

Ireland holds largest known world populations.

Rare and declining in Europe.

In Europe, known only from Ireland, the Faroe Islands and
Scotland.

Single locality (Glencar Waterfall, Leitrim).

Endemic to Europe and Macronesia.

Comments
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3

Bryum warneum

3

3

Ditrichum cornubicum

Ditrichum lineare

4

3

3

3

Ephemerum spinulosum

Fissidens rufulus

Grimmia atrata

3

3

Ephemerum cohaerens

Entosthodon
muhlenbergii

Encalypta rhaptocarpa

3

5

Didymodon maximus

Encalypta ciliata

3

Didymodon acutus

3

2

Catoscopium nigritum

Ditrichum plumbicola

3

Campylostelium saxicola

3

Bryum uliginosum

Bryum salinum

3

Bryum knowltonii
CR

EN

EN

EN

VU

RE

CR

CR

CR

EN

CR

NT

EN

NT

EN

EN

EN

EN

R

LC

LC

CR

LC

LC

LC

LC

NT, Endemic

EN, Endemic

R

LC

LC

R

R

RT

LC

LC

1

2

1

7

1

1

1

4

1

1

>14

3

13

3

4

3

1

1

Single locality (Aghla More, W. Donegal).

Specimen from Ederamone, E. Donegal, noted as partly
intermediate with F. crassipes.

Very rare, known elsewhere in Europe only from single
locations in Northern Ireland, Spain and Germany.

A rare species in Ireland, in threatened habitats and listed as
CR in Europe.

Single locality (refound after 160 years at Glanworth, E.
Cork).

Single locality (Arroo Mountain, Leitrim).

Single locality (Galtee Mountains, Limerick).

Endemic to Europe, known only from Ireland, Britain and
Germany; confined to a specialist habitat.

Single locality (Allihies, W. Cork).

Endemic to Britain and Ireland; confined to a specialist
habitat.

In Europe, known only from the Dartry Mountains, Sligo/
Leitrim.

All 3 recent records are from coastal dune sites and potentially
threatened.

Occurs in coastal fens, machair and dune slacks, all very
threatened habitats in Ireland and in Europe.

Very rare, but could be overlooked. Known populations should
be protected.

Rare coastal Bryum.

Species declining across Europe; Ireland's 3 populations are of
international importance.

Single locality (Derrymore Island, S. Kerry).

Single locality (Lough Carra, E. Mayo).

Revision of the Flora (Protection) Order in the Republic of Ireland
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3

5

3

2

3

Ptilium crista-castrensis

Scleropodium touretii

Tortella inclinata

Ulota coarctata

2, 3

Pohlia andalusica

Paludella squarrosa

2, 4

Orthotrichum sprucei

3

3

Myurella julacea

Oedipodium
griffithianum

3

Meesia uliginosa

4

3

Meesia triquetra

Molendoa warburgii

3

3

Kiaeria falcata

Leptodon smithii

5

Hypnum uncinulatum

4

Hygrohypnum
duriusculum

Hedwigia integrifolia

1, 2

Criteria

Hamatocaulis vernicosus

Taxon name

CR

EN

EN

CR

EN

CR

VU

CR

EN

VU

EN

RE

EN

CR

NT

CR

VU

LC

RT

LC

LC

LC

LC

LC

R

LC

LC

R, Endemic

LC

LC

LC

LC

RT, Endemic

LC

R

VU

Threat status
Threat
status in in Europe
Ireland

1

1

3

1

5

1

7

1

2

2

1

1

2

1

11

1

7

14

1970–2012

Populations
in RoI

A very rare epiphyte of willow and hazel, thought to be
declining in Europe.

Single locality (Keel, W. Mayo). Not seen since 1987 but
might be refound with further survey work.

A coastal grassland species, rare and possibly declining;
threatened habitat.

Not seen since 1987 (Mweelrea, W. Mayo). An attractive
species, susceptible to collection and might yet be refound.

Specialist mine-spoil species.

Single locality (W. Mayo).

Occurs in alluvial woods, a threatened habitat.

Single locality (Mweelrea, W. Mayo).

Two localities (Bulbin Mountain, E. Donegal and Gleniff,
Sligo).

Endemic to Europe, very rare in Ireland.

Single locality (Rosepenna, W. Donegal).

Thought extinct in Ireland (last seen in 1957, Bellacorick, W.
Mayo). Refound in 2012 in the Ox Mountains, Sligo.

A southern species on the edge of its range in Ireland, usually
an epiphyte, although found on the walls of Cathair Chomain
monument, Clare.

Single locality (Binnacally, W. Donegal).

Endemic to Europe; restricted to SW Ireland, central
Portugal, S. Spain, Azores, Madeira and Canary Islands.

Single locality (Mweelrea, W. Mayo).

Rare and possibly declining.

Listed on Annex II of the EU Habitats Directive.

Comments

Revision of the Flora (Protection) Order in the Republic of Ireland

rFig. 16 (left): A vulnerable habitat on lead mine-spoil for Ditrichum plumbicola at Glendassan, Wicklow. N. Lockhart.
rFig. 17 (right): PhD research by Christina Campbell on the ecology of Hamatocaulis vernicosus, here at a lowland habitat at
Lough Mask, W. Galway. C. Campbell.

Analysis and Conclusions
The purpose of listing taxa on the FPO is
different from that of including taxa on Red
Lists. There are striking differences between the
attributes of the two. A much higher proportion
of the FPO taxa are oceanic (c. 40% of FPO
taxa vs. c. 22% of Red List taxa), reflecting the
importance of taking measures to protect those
taxa for which Ireland has an international
responsibility. Over 9% of the FPO taxa are
metallophytes, compared with just over 3% on
the Red List. This small group of species is one
that is clearly circumscribed by a habitat that is
highly restricted and threatened, and therefore
very suitable for protection through the FPO.
The same applies to taxa of coastal dune systems
(c. 11% of FPO taxa vs. c. 5% of Red List taxa)
and, to a lesser extent, fens (c. 9% vs. c. 5%).
On the other hand, plants of habitats that are
not so well-defined or as easily protected by
legislation are not so suitable for the FPO, and
this is reflected in the proportions of FPO taxa
vs. Red List taxa: c. 14% vs. c. 22% of upland
saxicolous taxa; c. 3% vs. c. 11% of bare ground
taxa, etc. Another interesting difference is that a
much lower proportion of the taxa of calcareous
soil and mud wall tops are on the FPO list than
are on the Red List (c. 2% vs. c. 4%). This is
because most of the habitat has disappeared and
a high proportion of the taxa are considered

Regionally Extinct.
It is also instructive to compare the life
strategies (During, 1992) of the FPO taxa
with those of the Red List as a whole. A high
proportion of the FPO taxa are classified as
perennial stayers (c. 41% vs. c. 23% on the Red
List and c. 19% on the Irish list as a whole). This
is entirely appropriate, as perennial stayers are
much more likely to benefit from FPO listing
than shuttle species, colonists or fugitives. They
are much more vulnerable to habitat damage
and collecting because, by definition, they are
less mobile, less likely to recolonise from outside
and less likely to survive as a spore bank. They are
often specialists of highly restricted and unusual
habitats. Conversely, there is a lower proportion
of colonists on the FPO list than on the Red List
as a whole (c. 12% vs. c. 15 %).
The list of 65 bryophyte taxa (7.9% of the
native flora) included on the FPO is broadly
comparable to the equivalent proportion of
vascular plants (68 species, or 6.8% of the native
flora) currently protected in the Republic of
Ireland. The majority of the FPO bryophyte
populations (85%) are included within candidate
Special Areas of Conservation, Natural Heritage
Areas or proposed Natural Heritage Areas, but
FPO listing will lend added protection to them
and focus particular attention to their specific
conservation requirements.
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rFig. 18 (left): The only known extant locality of Meesia triquetra in Ireland, Ox Mountains, Sligo. N. Lockhart.
rFig. 19 (right): The beautiful stems of Paludella squarrosa, W. Mayo. N. Lockhart.

It will be necessary to review the FPO from
time to time. Taxa are occasionally discovered
new to the Irish flora through survey efforts,
and sometimes taxa are added or removed from
the checklist through taxonomic revisions.
Molecular data from DNA barcoding would
be desirable to assess levels of genetic variation
within and between populations of species with
taxonomic uncertainties. On-going monitoring
will be required to assess the status and health
of FPO populations. A full reassessment of the
Red List should be undertaken in 2020, in line
with IUCN guidance (IUCN, 2010; Lockhart et
al., 2012b). A further revision of the FPO should
then follow as the natural outcome.
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