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The concepts of potential
natural vegetation (PNV)
and other abstractions (trying
to pick up fish with wet hands)
ABSTRACT
This note follows from an earlier Commentary published in Journal of Biogeography (Carrión & Fernández, 2009, 36,
2202–2203), which provided palaeoecological data, and two replies in the form of

Correspondence (Loidi et al., 2010, 37,
2209–2211; Farris et al., 2010, 37, 2211–
2213). The latter papers attempt to
invalidate the palaeoecological database
as a source of comparison with the maps
of potential vegetation. Here, some of the
different interpretations of the term Ôpotential natural vegetationÕ (PNV), as used
by the floristic phytosociological school,
are discussed. It is suggested that there is a
conceptual impasse that will not have a
solution until a terminological consensus
is reached. This terminology will open
new methodological avenues that will
facilitate the entry of new information
derived from historical biogeography,
palaeoecology, ecology, phylogeography,
and niche and community modelling. One
of the main sources of conflict arises from
the link made between habitats and floristically-determined associations, a confusion that has crucial repercussions in
biological conservation, including in
respect of the EU Habitats Directive.
Keywords Climax concept, conservation,
historical biogeography, palaeoecology,
phytosociology, potential natural vegetation.

This paper is a response to two papers
authored by sixteen phytosociologists from
Spain and Italy. The first, Loidi et al. (2010),
presents what could be seen as the phytosociological schoolÕs consensus position as
already published, for example, by Loidi
(1998) in reaction to Blanco et al. (1997). The
latter, among others (e.g. Spribille & Ceska,
2001), claim that potential natural vegetation
(PNV) has the following weaknesses: (1) the
subjective character of sampling, (2) the
inefficient description of human-disturbed
areas, (3) the lack of regard to the role of
structure in the definition of communities,
(4) the confused system of nomenclature and
the instability of the classification, (5)
impoverished, outdated methodology, (6)
lack of experimental field studies, and (7) a
strong tendency to use ad hoc taxonomy to
name phytosociological taxa.
Loidi et al. (2010) argue that by seeking a
comparison with pristine vegetation, Carrión & Fernández (2009) are using an inexact
interpretation of the concept of potential
natural vegetation (PNV), even though this
comparison is common in applied forestry
(Higgins et al., 2004). In practice, it is difficult to determine which interpretation of
PNV should be adopted given that there are
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a number of available concepts, as shown by
the following excerpts: (1) the PNV concept
Ôhas been formulated more in terms of a
hypothesis than a prediction; it has never
been intended to be a prophecy of what
vegetation would be certain to establish in
the absence or removal of human impactÕ
(Loidi et al., 2010); (2) PNV represents Ôthe
plant community that ‘‘would become
established if all successional sequences were
completed without interference by man under the present climatic and edaphic conditions (including those created by man)’’Õ
(Farris et al., 2010); or (3) PNV is defined as
Ôsteady plant community which should be
present in an area, as a consequence of the
progressive succession, if there were not
human influences. In practise, potential
vegetation is considered synonymous to climax and to primitive vegetation (not altered
yet by humans)Õ (Rivas-Martı́nez et al.,
2002a). So, which interpretation should we
select, if any, and on what grounds?
Loidi et al. (2010) and Farris et al. (2010)
defend their methodology by attempting to
discredit the results presented by Carrión &
Fernández (2009) as only reviving an
obsolete debate. This is hardly a robust
approach to tackling a long-standing problem. The powerful quantitative tool provided by palynology can no longer be
ignored on grounds of inconvenience. Loidi
et al. (2010) argue that insurmountable
difficulties exist with the use of pollen
analysis, even though there are important
experimental-taphonomical models that
already deal with their objections (e.g.
Jackson et al., 1995). For instance, by using
high precision dating techniques, palynology is able to develop scenarios with a welldefined temporal component. This contrasts
with the definition of a succession as Ôif
human pressure were to be removed now, it
would take a long time for a potential natural forest to growÕ (Loidi et al., 2010). This
clearly raises problems. How much time is a
long time? How long does it take to reach
one of these Ôsteady plant communitiesÕ?
How long is a Ôlong period of successionÕ
sensu Farris et al. (2010)? Are we talking
years, decades, centuries, millennia or millions of years? The adoption of the term
Ôvegetation series or sigmetumÕ and the use
of the expression Ôecologically homogeneous
unitsÕ, do not provide an answer to these
questions, and they denote an insistence in
detecting indicator species only. In doing so
it is forgotten that phytosociological associations are simply human constructs (the
realm of qualitative biogeography) and not
habitats (the realm of quantitative ecology).
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The question must remain, where do
ÔnaturalÕ and Ôsemi-naturalÕ fit in the phytosociological paradigm? How are they distinguished empirically and how are
anthropogenic, artificial or non-natural
variables identified? Here, I propose that
ÔnaturalÕ means free from the effects of
human interference⁄influence and if this is
accepted, the naturalness of a vegetation
type could only be assessed through a long
temporal perspective.
I contend that it is groundless to maintain that ÔQuercus and Fagus forests have
been used as PNV types, as they are among
the most competitive trees of the modern
native dendrofloraÕ (Loidi et al., 2010). How
do they firstly define and then observe
competition, and under what biotic and
abiotic circumstances? The greater competitive power of other species, including pines
could be argued with conviction (Blanco
et al., 1997). Research on succession has
shown that present differences in the
structure and composition of vegetation
communities are often the result of past
exploitation and such exploitation may be
spatially irregular (Pardo et al., 2004). If we
do wish to generalize, then perhaps the only
factor that is obvious is that Fagus and
Quercus are very demanding of soil depth,
but the problem arises that most deep soils
in the Mediterranean region today have
been degraded or are under agriculture or
have been urbanized. Furthermore, it is well
documented that the holm oak (Quercus
ilex ⁄rotundifolia) is the most widespread
species in some Mediterranean ecosystems
because it is best adapted to human activity
such as the use of wood for firewood and
charcoal, the ability to regenerate after
cropping, and the provision of acorns for
animal food (Valbuena-Carabaña et al.,
2009). In this case the question must be
asked, why do Loidi et al. (2010) suggest
that the majority of modern pine woods are
ÔsecondaryÕ forests? And, if this is the case,
why do they not present any background
information to support their contention? In
contrast, the palaeobotanical data from the
Iberian Peninsula indicates that pines were
widespread during the Late Pleistocene and
Holocene and can be resilient within a
succession (Carrión et al., 2010).
Differing perspectives exist within the
phytosociological school but have been ignored. For example, Pérez Latorre et al.
(2004) proposed that PNV ought to be assigned to the biotope, not the vegetation
(species) and that PNV ought to incorporate
palaeobiogeographical data. They used such
data to explain the present-day occurrence

of formations dominated by Buxus balearica
and Maytenus senegalensis in a region where
the PNV had been allocated to Quercus
ilex ⁄rotundifolia. This suggestion of conceptual adaptation has not even been mentioned in any of the subsequent revisions of
the classification system of Iberian vegetation and it is absent in the glossary provided
by Rivas-Martı́nez (2005).
The PNV concept can only become a tenable hypothesis if a general consensus is
reached with respect to its meaning and a
protocol is agreed in order that it can be tested. My contention is that PNV cannot provide information about changes or trends in
vegetation, whether in the past or the future,
simply because it is not in its nature. Decorating the PNV concept and its application
with methodological novelties in mapping,
stressing eventual coincidences with predictive distribution models based on current
climate (Loidi et al., 2010), or speculatively
searching for parallelisms with the chaotic
behaviour of Ôstrange attractorsÕ (Farris et al.,
2010) will not validate the concept.
Niche and community modelling are
more promising methods by which to address issues of future vegetation explicitly.
Niche modelling for individual species has
developed over the last ten years, and can
provide a basis for successful correlation
with palaeodistribution data (Rodrı́guezSánchez et al., 2010). Modelling large multispecies datasets at community level can
also be used as an alternative to the phytosociological ÔseriesÕ in detecting shared patterns of plant speciesÕ responses to
environmental change (Ferrier & Guisan,
2006). In order to successfully manage the
selection of conservation areas we require
that both niche and community modelling
should recognize that models for long-term
vegetation dynamics cannot be fully deterministic, but should take into account
environmental stochasticity, including biotic interactions (Gilman et al., 2010), and
that we might need to improve and generalize empirical testing. So the need for
temporal series of data is again inescapable.
At this point, it is worth stressing that the
static habitat types of the EU Habitats
Directive, whilst being a laudable initiative,
do not adequately take into account the
degree of alteration suffered by our ecosystems or the historical causes of such modifications. They give rise to bizarre situations
in which: some shrublands are protected to
the detriment of original forests; cultural
formations of Fagaceae are protected instead
of original pine woods; dehesas (anthropogenic) are taken as remnants of original
Journal of Biogeography 37, 2209–2215
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forest; and where the interspecific is taken
uncritically in preference to the intraspecific
diversity of broadly distributed taxa (Valbuena-Carabaña et al., 2009).
Phylogeographical data cannot be
neglected. In the Iberian Peninsula, such
data coincide with palaeoecological information to show that tree range dynamics are
constrained by both deterministic and stochastic processes (e.g. historical contingencies
and
metacommunity
assembly
dynamics) acting on different spatial and
temporal scales (Rodrı́guez-Sánchez et al.,
2009, 2010), and producing histories that
conflict with the phytosociological interpretation for a number of species, such as
Pinus pinaster, Pinus pinea, Castanea sativa,
Laurus nobilis and Olea europaea. An outstanding case is provided by Gil et al.
(2004), who have shown that the English
elm (Ulmus procera), a variety of the field
elm (Ulmus minor), is derived from a single
clone that the Romans transported from
Italy to the Iberian Peninsula, and from
there to Britain, for the purpose of supporting and training vines. The English elm
was introduced in the calcareous enclaves of
the Iberian Peninsula, which are natural
areas of its congeners, and in other areas of
the siliceous Iberia where it would not
constitute a natural element of the riparian
vegetation. It must be noted, however, that
the phytosociological schemes developed for
the siliceous areas consider Ulmus minor to
be an essential species of the riparian
potential forest, and three syntaxonomical
associations have been established for the
species (Rivas-Martı́nez et al., 2002b).
It is true that Carrión & Fernández (2009)
may have been at fault in linking the phytosociological school to the PNV concept.
Nevertheless, it is also important to highlight the fact that the overuse of jargon and
complicated terminology is a major problem that confronts the phytosociological
approach to vegetation science, and which
has confounded non-phytosociologists.
Seemingly technical words and terms (e.g.
sigmetum, geosigmetum, microgeosigmetum, expleogeosigmetum, fractogeosigmetum, climaci-fractogeosigmetum) have
created a smokescreen behind which there
lies an impenetrable tangled world.
Paraphrasing Sir Arthur Conan Doyle, Ôit
is a capital mistake to theorize before one
has data. Insensibly one begins to twist facts
to suit theories, instead of theories to suit
factsÕ. Faced with the avalanche of new
information, perhaps the phytosociologists,
like the ecologists before them, will have to
learn to live without a general theory.
Journal of Biogeography 37, 2209–2215
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