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ABSTRACT
The Global Strategy for Plant Conservation (GSPC) sets out a series of activities
with targets intended to halt the decline in plant biodiversity by 2010. This
article examines the current state of knowledge concerning the conservation
status of ferns in relation to Target 2 of the GSPC. The change in criteria used
by the World Conservation Union (IUCN) for assessing conservation status has
led to data generated prior to 1997 being marginalised. The latest information,
using the revised criteria and published in 2003, refers to a smaller number of
pteridophyte species, with only ten species being common to both the 1997 and
2003 assessments. There is an urgent need to capture the knowledge that
pteridologists and other specialists undoubtedly have, relating to the
conservation status of ferns and fern allies, and to incorporate this into Red Data
Lists to provide firmer foundations for the GSPC. 

INTRODUCTION
The biodiversity crisis affecting our world is undoubtedly a real problem (Pimm et al.,
1995; Heywood & Watson, 1995; Gomez-Pompa, 2004) and, like global warming with
which it is intimately connected (Thomas et al., 2004), it poses great challenges to the
future of humanity (Wilson, 2002). The biodiversity crisis might, however, be much
more amenable to solution than global climate change if appropriate practical
conservation policies are implemented at the local level around the world. The Global
Strategy for Plant Conservation (GSPC) adopted in 2002 under the Convention on
Biological Diversity sets out measurable targets as milestones towards halting the loss
of plant biodiversity by 2010 (Anon, 2003). At present, however, the rate of progress on
global conservation programmes is severely constrained by the lack of investment in
biodiversity science (see for example, Blackmore, 2002; House of Lords, 2002;
Wheeler et al., 2004). 

The global status and conservation of pteridophytes has been the focus of a recent
conference, the proceedings of which provide an excellent overview (Dyer et al. (eds),
2002) and there are many published case studies for particular taxa. The purpose of this
contribution is to review the current state of knowledge about pteridophytes in relation
to selected targets of the GSPC. The point we wish to emphasise is that whilst the extant
pteridophytes are less species rich than angiosperms and might therefore seem an easier
group to conserve, much of the basic information needed to do this effectively is
lacking. In particular we highlight the paucity of information concerning the
conservation status of pteridophytes. 
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CONSERVATION STATUS OF PTERIDOPHYTES

The first three targets of the GSPC are all concerned with understanding and
documenting plant diversity and concern the underpinning knowledge needed for
conservation efforts to be demonstrably effective. Whilst most plant taxonomists are
aware of the extent to which the initial exploration and documentation of biodiversity
is incomplete, it continues to surprise many people, including policy makers, that many
new species are discovered each year and how incomplete the documentation of life on
earth is. Perhaps the most widely authoritative estimate, derived from the global
biodiversity assessment (Heywood & Watson, 1995), is that 1.7 million species have so
far been described out of an estimated total of 13 million. However, current estimates
are approximate at best and the question of how many flowering plant species there are,
for example, has seen much recent discussion. For pteridophytes, Roos (1996)
estimated that between 10,500 and 11,300 species have been described from a total of
between 12,000 and 15,000. In other words somewhere between 6% to as many as 30%
of pteridophytes species have not yet been discovered. This has an important bearing on
Target 1 of the GSPC: the preparation of “a widely accessible list of all plants, as a step
towards a complete world flora.” The importance of the target derives from the widely
acknowledge fact that one cannot be certain of conserving species without even
knowing that they exist, although one important aspect of protected areas, especially in
biodiversity hotspots is that, hopefully, they will harbour a good proportion of the
unknown taxa. The technical rationale accompanying Target 1 makes it clear that a
working list rather than a definitive list of species is the objective for 2010. Any such
list can, by definition, only be a list of the known species and thus for pteridophytes our
current state of knowledge would permit a list that contains somewhere between 70%
and 94% of the estimated world total. It is encouraging to note that good progress has
already been made towards the achievement of Target 1. The international plant names
index (www.ipni.org) provides a highly accessible database of names and associated
bibliographic information and now incorporates the data from the published volumes of
Index Filicum (Johns, 1996) on the names of ferns and fern-allies. Web-based resources
are not only the most accessible means of delivering such information but, in many
ways, also the most appropriate, given that they can be updated much more readily than
printed literature. The world of ferns website
(http://homepages.caverock.net.nz/~bj/fern/) is another highly accessible source of
information on names and synonymy in pteridophytes. 

A much less favourable situation applies to Target 2: “a preliminary assessment of
the conservation status of all known plant species, at national, regional and international
levels”. As the technical rationale for Target 2 makes clear, the conservation status has
so far been assessed for over 60,000 plant species, of which 34,000 are classified as
globally threatened with extinction (Anon, 2003) and, given the vast amount of working
still to be done, the intention is to undertake a preliminary assessment for the “data-
deficient” species by 2010. The scale of this challenge emphasises just how little
information we have to hand on the conservation status of plants in general. The
situation for pteridophytes will be explored in more detail.

Information derived from the IUCN website (www.iucnredlist.org) in June 2004
indicated that there are 13,025 known species of pteridophytes. Of these, conservation
status has only been determined for 180 of these species and as a result 111 species were
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considered to be threatened in 2003. Although, on this information, only 1% of the total
number of species of ferns and fern allies are known to be threatened, with two species
being extinct, 62% of those that have actually been evaluated are considered to be
threatened. More complete information on the status of 186 species of pteridophytes in
2003 from the IUCN web site is summarised in Table 1. Clearly we are in a state of
relative ignorance about the true scale of the threats to pteridophytes species. If 62% of
all pteridophytes were threatened, this would constitute some 8,075 species. There is,
of course, no sound scientific basis for making such a projection. 

It is interesting to compare this most recent summary of knowledge with earlier
information available on the web. The web site of the World Conservation Monitoring
Centre (www.unep-wcmc.org) presents information from the earlier assessment
contained in Walter & Gillett (1997). According to this source, a more comprehensive
survey of the conservation status of pteridophytes had already been previously
undertaken (Table 2). In 1997, using the IUCN’s earlier system for evaluating threats,
768 species of pteridophytes had been assessed (compared to just 111 under the criteria
in use in 2003), of which nine were extinct in the wild and a further 13 were suspected
of being extinct. The 1997 Red Data List (Walter & Gillett, 1997) did not list species
that were of indeterminate status or were not threatened. 

Although good reasons were advanced for changing the criteria and categories for
threatened plants between the 1997 and the 2003 assessments, the fact remains that
hard-earned information recorded prior to 1997 was marginalised as a result. We
estimate that preparation of the 1997 Red List required the equivalent of about 250
person years of work. Furthermore, very little re-assessment of previously studied
species, to bring the pre-1997 data into the new system, has been undertaken. Only ten
species out of the 768 species assessed as threatened in 1997 have been reassessed in
the 2003 list (Table 3). In general it is easy to see, from the list of those species that
occur in both the 1997 and the 2003 list, that reassessment is either not taking place is
or is restricted to assessments of particular groups of endemic species, such as the
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EX EW CR EN VU NT LC DD Total

LYCOPSIDA 0 0 1 2 8 1 1 0 13

SELAGINELLOSIDA 0 0 0 0 1 1 0 0 2

ISOETOPSIDA 0 0 0 0 1 0 0 0 1

POLPYPODIOPSIDA 2 0 26 22 50 12 7 45 164

Totals 2 0 27 24 60 14 14 45 186

Table 1. Data on pteridophytes from the 2003 Red Data List. EX = extinct, EW =
extinct in the wild, CR – critically endangered, EN = endangered, VU = vulnerable, NT
= near threatened, LC = least concern, DD = data deficient. Species listed as NT, LC
or DD are not considered to be threatened and therefore the total number of threatened
pteridophytes detailed in Table 1 is 111, comprising those listed as CR, EN, or VU.
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pteridophytes of Ascension Island. 
As a consequence of the extremely low rate of re-assessment and because of the

change in criteria it is almost impossible to extract evidence of trends in the
conservation status of pteridophytes, or other plants. We consider that this poses one of
the greatest challenges to the GSPC. Although we strongly support efforts to move
ahead with data gathering under the new system we are concerned that this is not
happening rapidly enough. The reasons for this are difficult to determine but we suspect
that for many species, especially for endemics, more information is known, informally
by specialists on particular taxa or localities, than has been recorded. We therefore urge
pteridologists, and other botanists, to enter such information as they do have into the
IUCN system. 

The importance of a better state of knowledge on the conservation status of ferns
impacts on other targets within the GSPC. For example, Target 8 aims to have 60% of
the world’s threatened species conserved in situ and 10% of them to be included in
species recovery programmes. On the basis of the Red List data 2003, this would
require only 66 threatened species of fern to be conserved in situ, with 6 being the
subject of recovery programmes. That has probably already been achieved but this is
hardly a satisfying observation in that it reflects ignorance rather than progress.

CONCLUSIONS
Current syntheses of the documented taxonomic diversity of pteridophytes provide a
sound basis for the achievement of a preliminary checklist of the world’s ferns and fern
allies in the context of Target 1 of the GSPC. This is not to deny the need for significant
further revisionary work to define taxonomic concepts, particularly fro large and
complex genera. Syntheses of information on the conservation status of known
pteridophytes are, in contrast, woefully inadequate. This results in part from changes of
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Table 2. Summary of the status of pteridophytes recorded in the 1997 Red List (Walter
& Gillett, 1997). Abbreviations: Ex = extinct, Ex/E = possibly extinct, E = endangered,
R = rare, V = vulnerable, I = indeterminate. Total threatened species is the number of
species assessed as Ex/E, E, V, R or I (in other words, it excludes extinct species). %
threatened is the total threatened species as a percentage of the number of known
species.

Ex Ex/E E V R I Total
Threatened

Species

Number
of

known
species

%
Threatened

LYCOPODIOPSIDA 1 0 3 6 11 3 23 519 4.4

SELAGINELLOPSIDA 1 0 3 5 9 6 23 713 3.2

ISOETOPSIDA 2 0 11 4 22 2 39 79 49.7

POLYPODIOPSIDA 5 13 85 97 356 133 683 9053 7.5

Totals 9 13 102 112 398 144 768 10,364 7.4
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criteria used for evaluating conservation status but even more fundamentally from the
low proportion of known species for which assessments of status have been recorded.
There is now an urgent need to harness the expertise of people who know about
pteridophytes and their status and to complete the recording of conservation status if we
are to understand the conservation needs of ferns and fern allies properly. This case
study focuses on pteridophytes but it is likely that a similar situation applies to plants
in general. We end by urging pteridologists and others to familiarise themselves with
the procedures for assessing conservation status 
(see: www.iucn.org/themes/ssc/redlists/RLcats2001booklet.html).
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1997 Red
List

2003 Red
List

Change in
Status

Distribution

Anogramma ascensionis Ex/E Ex Unchanged Ascension

Asplenium ascensionis R NT Improved Ascension

Ctenitis squamigera E CR Unchanged Hawaii

Cyathea bipinnata R VU Worse Ecuador

Cyathea heliophila R EN Worse Ecuador

Dryopteris ascensionis Ex/E Ex Unchanged Ascension

Elaphoglossum pellucidum R CR Worse Hawaii

Marattia purpurascens R NT Improved Ascension

Pteris adscensionis E CR Unchanged Ascension

Xiphopteris ascensionense R NT Improved Ascension

Table 3. Summary information on the ten species of pteridophytes that feature in both
the 1997 and the 2003 Red Lists with an assessment of whether their status in the wild
appears to have improved or worsened and their geographical distribution.
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