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The difference between pollen types and plant taxa:
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Abstract: This paper discusses the character of pollen types. We argue that pollen types and plant taxa are
completely different entities (morphological and taxonomical respectively) and therefore should be treated
and displayed differently. Common problems in conventional pollen type nomenclature are illustrated with
examples from present day European palynological practice. We plead for clarity in pollen type nomencla-
ture and for the scientific freedom to use “‘unconventional’ methods to avoid confusion.

[Der Unterschied zwischen Pollentypen und Pflanzentaxa: Ein Plidoyer fiir Deutlichkeit und wissen-
schaftliche Freiheit]

Zusammenfassung: Dieser Artikel diskutiert den Charakter von Pollentypen. Wir argumentieren, dass Pol-
lentypen und Pflanzentaxa komplett unterschiedliche Entitéten (morphologische bzw. taxonomische) sind,
und deswegen unterschiedlich behandelt und dargestellt werden sollten. Allgemeine Probleme der konventi-
onellen Nomenklatur von Pollentypen werden anhand von Beispielen aus der europdischen palynologischen
Praxis illustriert. Wir pliadieren fiir Deutlichkeit in der Nomenklatur von Pollentypen und fiir die wissen-

schaftliche Freiheit, ,unkonventionelle’ Methoden zu benutzen, um Verwirrung zu vermeiden.

1 Introduction

Recently, a debate arose between the first au-
thor of this paper and the previous editor of
Eiszeitalter und Gegenwart on the display of
pollen type names. In a submitted article (DE
KvLERK 2004a) pollen type names were display-
ed in SMALL CAPITALS in order to distinguish
them clearly from names of plant taxa, as we
had proposed earlier in a major international
palynological journal (JoosTEN & DE KLERK
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2002). The referees of the manuscript provided
many valuable comments, but formulated no
criticism on this display of pollen type names,
indicating that they — although not necessarily
agreeing with it — at least permitted it. Only in
the stage of printing, the display was prohibi-
ted by the editorial board because it “violated
the common practice of the journal”. We were
invited, however, to present our viewpoints in
a paper.

Also other journals have recently refused the
use of smaLL capiTaLs for pollen type names
against the wishes of the authors (e.g. KAFFKE
& Kaiser 2002, LoreNz & ScHuLT 2004, Joos-
TEN & DE KiLERK 20074, b) because this would
be a “violation of internationally established
and applied rules”, because “the usual conven-
tions were preferred”, or without giving any
reasons at all.

For outsiders, the issue might appear a debate
on merely typography. To our opinion, howe-
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ver, there are such distinct differences between
pollen types and plant taxa, that they should not
be treated as equivalents: the display of pollen
type names is a scientific, not a typographic
theme.

The present paper summarises our viewpoints
and conclusions, pleas for scientific freedom,
and invites the scientific audience to participate
in the discussion. For pollen morphological
reference, we use the main central/western
European pollen identification keys of F£Gri
& IverseN (1989), Moore et al. (1991), BEuc
(2004), and the Northwest European Pollen
Flora (Punt 1976, PUNT & CLARKE 1980, 1981,
1984, Punt et al. 1988, 1995, 2003, Punt &
Brackmore 1991). Although F&Gri & IVERSEN
(1989) systematically abbreviate the suffix
‘type’ with t., we write this in full in order to
prevent confusion. We use the term ‘pollen’ to
represent both pollen and spores of vascular
plants and bryophythes (cf. ‘sporomorphs’ sen-
su ERpT™MAN 1947). We use SMALL CAPITALS for
pollen type names, to make our point clear.

2 Plant taxa and pollen types

Plant taxa are botanical objects. Their features
have been described in great detail in taxono-
mic studies according to scientific methods that
have developed over centuries since the work
of Linnaeus (cf. StarLEu & Cowan 1976). Of
all described plant taxa, type specimens exist
in plant herbaria that can always be studied in
order to check the original descriptions and fea-
tures (cf. HOLMGREN et al. 1990). The features
are also described elaborately in flora works
that allow taxonomical identification of plants.
Whereas plant taxonomy is the science of clas-
sifying plants, the naming of plants (i.e. plant
nomenclature) is a different (although closely
related) discipline with its own rules and con-
ventions (cf. GREUTER et al. 2000).

Pollen grains are produced by plants and, thus,
are also botanical objects. Since all plants
produce their own genetically distinct pollen,
in theory all pollen grains can (with modern
genetic techniques) be attributed to a specific
plant species, and even — except for clones - to
individual plants. In common palaeopalynolo-
gical praxis that focuses on the properties of the

pollen wall that are maintained in fossil condi-
tions, this is not possible because many plant
taxa produce pollen grains whose pollen walls
morphologically resemble each other to such
extent that a differentiation can not be made
with standard light-microscopy. One would
expect that taxonomically related plants would
produce morphologically similar pollen grains.
Indeed this is largely the case with some fami-
lies like the Poaceae, the Rubiaceae, and the
Chenopodiaceae and Amaranthaceae (cf. Fz-
GRI & IVERSEN 1989, MoorE et al. 1991, BEuG
2004), but it is certainly no general phenome-
non. The family Polygonaceae, for example,
comprises species with highly diverse pollen
(cf. Punt et al. 1988). Other families produce
predominantly uniform pollen types but inclu-
de some species with completely deviant types,
whereas also the opposite occurs that pollen
grains with much morphological resemblance
are produced by taxonomically totally unrela-
ted species (for examples see JoosTEN & DE
Kvrerk 2002: 32). It is, thus, principally im-
possible to identify taxonomical relationships
between large sets of plant species solely on the
base of pollen morphology.

Pollen morphologists describe morphological
features of pollen grains to classify pollen.
There are basically two approaches to morpho-
logical pollen classification (cf. Birks & BIRKS
1980). “Intrinsic” classification departs from
the morphological properties of pollen grains
independent of their taxonomical relationships,
and therefore merely classifies a collection
of morphological objects (cf. “formtaxa”).
Such an approach is applied by e.g. IVERSEN
& TroeLs-SMITH (1950, 1980) and VAN DER
HamMEN (1956) and proved valuable for pre-
Quaternary palynology where a relation to
the producing taxa is absent or only assumed.
“Extrinsic” classification departs from actual,
correctly identified, plant taxa from which the
pollen morphological properties are described.
The latter results in “taxomorphological”
pollen types for which there is no doubt from
which plant species the pollen originates. This
approach is used in most identification keys
for Quaternary pollen: these are not based on
fossil pollen but on palynomorphic studies of
present-day plant material. Contrary to the de-
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scriptions of plant taxa, there are normally no
pollen morphological “type” examples of the
described taxomorphological pollen types.
Quaternary palaeopalynologists, who study
fossil pollen, do not classify but identify pollen.
They identify an observed fossil pollen grain as
belonging to a specific morphological category
that is subsequently attributed to a specific ta-
xomorphological pollen type known from the
pollen morphological literature. In this way the
observed pollen types are directly translated
into known plant taxa. The advantage of this
practice is that all ecological information about
the plant taxa that were studied pollen mor-
phologically to classify the taxomorphological
types can directly be applied to the observed
fossil pollen.

There are, however, many possible defective
links between fossil pollen types and actual-
ly existing plant taxa (JoosTEN & DE KLERK
2002):

1: There is no strict connection between pollen
morphological types and plant taxa (as illustra-
ted above).

2: Pollen morphological literature is incomple-
te and does not provide the full palynomorpho-
logical diversity of the native flora of a study
area: plant taxa might exist that produce pollen
grains similar to that of other plant taxa without
it being known. This not only applies to regions
in the world where pollen morphological inven-
tory is still in its infancy (cf. HOOGHIEMSTRA &
Van GEeeL 1998), but even applies to Northwes-
tern Europe. The Northwest European Pollen
Flora, the worlds most detailed pollenmorpho-
logical study, still covers only around 55 out of
130 families, and ca. 600 species out of 2500
species present in the study area (JOOSTEN &
DE Kierk 2002). BEu (2004) studied pollen
of 2500 plant species, but distinguishes cons-
picuously less morphological types per family
than the Northwest European Pollen Flora.

3: The fossil pollen may originate from another
collection of species than has been used for ta-
xomorphological classification in e.g. a pollen
flora. Such “exotic” pollen is attributable to
long-distance transport (by air, flowing water,
driftwood, animals, or humans), erosional re-
deposition, and contamination (cf. e.g. IVERSEN
1936, Scamont 1955, VUOrRELA 1972, VAN DER

Woubk 1983, VAN DER KNaaP 1987, HIELMROOS
1991, JoosTEN & VAN DEN BriNk 1992, HiELM-
rROOS & FranzeN 1994, D KLErk et al. 1997,
LAURSEN et al. 1997, for further references see
JoosteN & DE KrLErk 2002: 32-33). There is
no problem when the exotic pollen is unambi-
guously recognized as such, e.g. pollen attribu-
table to thermophillous plant taxa in Lateglacial
sections (cf. IVERSEN 1936). Pollen of an extinct
taxon, however, might be ecasily ascribed to a
too small set of taxa if redeposition remains
unnoticed, e.g. pollen of Restionaceac (a fa-
mily that became extinct in Europe) as that of
the pollen morphologically similar Poaceae (cf.
CHANDA & ERDTMAN 1965). Another example
of erroneous linkage of palynomorphological
objects and plant taxa is when non-pollen
palynomorphs are mistaken for pollen grains,
e.g. the confusion between JuniPERUS pollen
and certain algal and bryophyte spores (MOORE
1980), the confusion between pollen of Lemna
and similar-looking moss spores (cf. Boros &
JAraI-Komropt 1975), or the identification of
Spirogyra-like spores as MAGNOLIA pollen (VAN
GEEL & GRENFELL 1996).

4: Corrosion, degradation, and mechanical
damage of pollen grains might proceed to such
degree, that unambiguous identification is im-
possible and that confusion with other pollen
morphological entities might occur (for examp-
les see JoosTEN & DE KLErRK 2002: 34).

There are, therefore, significant differences
between the concepts of ‘plant taxa’ and ‘pa-
lynomorphological types’. It is impossible to
ascribe fossil pollen beyond any doubt to a
recent and native plant taxon that produces the
same pollen type. Assignment of fossil pollen
to a taxon is, therefore, not a matter of identifi-
cation, but of interpretation, and it is a serious
scientific error to treat pollen types and plant
taxa as identical and their names as synonyms,
as is unfortunately not infrequently done in pa-
lynological papers.

3 Conventions in pollen type nomenclature

There are clear rules that regulate plant taxono-
mical nomenclature (cf. GREUTER et al. 2000).
For pollen type nomenclature such rules do
not exist. BERGLUND & RALSKA-JASIEWICZOWA



The difference between pollen types and plant taxa

165

(1986: 457) propose that “The taxonomic no-
menclature in pollen diagrams should follow
international standards, e.g. in Europe the Flora
Europaea nomenclature is to be recommen-
ded”. This assumes that pollen types and plant
taxa can be treated as being identical, which we
think is wrong (argued above).

A proposal for pollen type nomenclature was
formulated as ‘Suggestions for students of
plant microfossils’ at a conference in Bromma
(Sweden) in 1950 by some of the leading paly-
nologists of that time: K. F&Gr1, R. PoTonIg, O.
SELLING, G. ErRDTMAN, and J.M. Schopr. These
‘suggestions’ were only informally distributed:
publication in an international journal only hap-
pened many years later (STAFLEU 1967: 26, Joos-
TEN & DE KLErk 2002: 36). Birks (1973: 225-
226) and Birks & Birks (1980: 24; cf. BERGLUND
& RALSKA-JAsIEWICZOWA 1986: 457-460, Joos-
TEN & DE KLErk 2002: 37) present some ‘con-
ventions’ how these suggestions should be used
in practice. These include a.o. that pollen types
should be named after plant taxa that are known
to produce these pollen types. Pollen types that
are known to be produced by only one species
should be named after this species; if a complete
family produces pollen grains that cannot be
morphologically distinguished, the type should
be named after the family. If a pollen morpholo-
gical category is known to be produced by two
taxa, it should be named after these two taxa. If
three or more plant taxonomical entities - but
not all entities within the same taxonomical rank
- are known to produce the same morphological
pollen type, the suffix ‘type’ should be added
after the taxonomical name.

There are several basic problems connected
with these conventions (cf. JoosTEN & DE
KrErk 2002), e.g.

1: they do not provide a naming procedure
for pollen types from which it is unknown by
which taxa they are produced and for pollen
types that are identified with a reference collec-
tion of limited extent,

2: identical pollen types obtain different names
in different regions when they are named after
the most likely producing plant taxon,

3: the name of a type has to change when an
additional taxon is discovered to produce the
same pollen type,

4: pollen type names should also immediately
change when plant taxonomical and/or nomen-
clatural viewpoints change, and

5: using bare taxon names for pollen type na-
mes violates a basic rule in terminology, i.e.
that different objects should not be expressed
with the same term.

Next to these theoretical objections, there is
the practical problem that the ‘suggestions’ and
‘conventions’ are not consistently followed in
pollen morphological handbooks, even when
these claim to do so (F&GR1 & IVERSEN 1989,
Moork et al. 1991, BeuG 2004). For example,
Fzcri & IVERSEN (1989) and Moork et al.
(1991) describe a GALIUM TYPE that is known
to be produced by all genera of the Rubiaceae
family, and thus should have been properly
named RUBIACEAE (cf. BEUG 2004). A name for
a pollen morphological entity that completely
deviates from a plant taxonomical name is
the WIiLD GrAss GrouP of MoORE et al. (1991,
following ANDERSEN 1979). The requirement
that a pollen type should be named after two
taxonomical entities when it is known to be
produced by two such entities is violated by
FzGr1 & IVERSEN (1989) who have a CHENOPO-
DIACEAE of which it is mentioned that it is also
produced by Amaranthaceae taxa, and thus
would have been more properly named CHE-
NOPODIACEAE AND AMARANTHACEAE (cf. MOORE
et al. 1991). Furthermore F&Gri & IVERSEN
(1989) forget to mention that not all members
of the family Chenopodiaceae produce their
CHENOPODIACEAE pollen type (as the name
would suggest), but they do present a separate
PoLycNEMUM/PARONYCHIA TYPE that is produced
by some Chenopodiaceae species (cf. BEUG
2004 who presents the type CHENOPODIACEAE
p.P., AMARANTHUS that excludes pollen produ-
ced by the genus Polycnemum).

The Northwest European Pollen Flora uses a
totally different nomenclatural system in that
all pollen morphological categories in the main
key are named “type”. This concept of “type”,
thus, completely differs from the “type” concept
of the ‘conventions’. In the subkeys, i.c. at a
lower hierarchical level, “groups” are distin-
guished that consist of morphologically less
distinct categories within a type known to be
produced by several plant taxa, whereas no suf-
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fix is added when such a subsidiary category is
known to be produced by only one (northwest
European) taxon. In the UMBELLIFERAE key of
Punt & Clarke (1984), for example, the OENAN-
THE FISTULOSA TYPE consists of the OENANTHE
AQUATICA GROUP, the OENANTHE PEUCEDANIFO-
LIA GROUP, the OENANTHE CROCATA GROUP, and
OENANTHE FISTULOSA, Whereas CICUTA VIROSA
TYPE pollen is only known to be produced by
Cicuta virosa.

Another concept of ,,group™ is used in the key
of FEGRI & IVERSEN (1989), which has e.g. the
Vaccinium Group including several types produ-
ced by Ericaceae taxa. F£GRI & IVERSEN (1989)
are, however, not consistent in using the suffix
“group” for a collection of types. Their CAREX
TYPE, for example, includes the DULICHIUM TYPE
and the EriopHORUM TYPE and thus uses an iden-
tical addition “type” for hierarchically different
and nested morphological levels. BEuc (2004)
uses the “group” in two different ways, firstly
as a collection of morphologically related ty-
pes, e.g. the AcoNITuM-GRUPPE encompassing
an AQUILEGIA-TYP, an AconiTumM-Typ, and a
ConsoLipa-Typ, and secondly as a residual col-
lection of morphologically completely different
types that do not key out in the main key, e.g.
the SorBUS-GRUPPE, “‘summarising 13 genera of
Rosaceae with distinct variable characteristics,
and Lycium” (Bruc 2004: 278; original text in
German).

These examples and considerations clearly
demonstrate that a common widely applicable
pollen morphological nomenclature does not
exist. Conventions in pollen type nomenclature
are not systematically applied in various pollen
morphological studies, leading to different no-
menclatural practices in different pollen identi-
fication keys. There are, thus, ample possibili-
ties for unclarity and confusion for Quaternary
palynologists.

4 Nomenclatural problems in the
palynological practice

In daily practice, Quaternary palynologists
identify fossil pollen with several pollen iden-
tification keys and (hopefully) a collection of
pollen reference slides. Since the keys use
different pollen morphological names (see

above), nomenclatural confusion is the logical
outcome when several keys are indiscriminate-
ly combined. In our previous article (JOOSTEN &
DE KLERK 2002) we review the confusions and
misunderstandings that arise.

1: When bare taxon names are used for pollen
types, identical names are used for two diffe-
rent objects (i.e. plant taxa and pollen types).
This is especially a nuisance, when a full reci-
procal coverage is failing, as, for example, with
ASTERACEAE TUBULIFLORAE pollen that is not
produced by all Asteraceae tubuliflorac taxa.

2: Two different pollen types might have the
same name in one identification key, e.g. the
PLUMBAGINACEAE pollen type of FEGrI & IVER-
SEN (1989) and of BEuG (2004) that is produced
by the pollen morphologically dimorphic Ar-
meria and Limonium.

3: The counterpart is that the same pollen type
has two different names in the same pollen key,
e.g. LIMONTUM VULGARE TYPE A and LimoNtum
HUMILE TYPE of MOORE et al. (1991).

4: Different pollen types may have identical
names in different keys. This is the case with
the SILENE VULGARIS TYPE of MOORE et al. (1991)
that is morphologically differently described
and is ascribed to other producing taxa than the
SILENE VULGARIS TYPE of PUNT et al. (1995). In
practice, morphological descriptions of pollen
types change when pollen keys are revised,
which leads to new morphological types alt-
hough the names remain the same (cf. Moore &
WEBB 1978, MooRE et al. 1991, F&Gr1 & IVER-
SEN 1950, 1964, 1975, 1989, F&Gr1 1993, BEuG
1961, 2004). An example from the various keys
of F&GRI & IVERSEN is presented in our previous
study (JoosteN & DE KLErK 2002: 35).

5: Morphologically different types may have
similar names in different keys. The pollen
type CHENOPODIACEAE of F&GRI & IVERSEN
(1989) (in their definition also including pollen
of Amaranthaceae) is described as ‘usually’
containing more than 50 pores and, thus, is a
different morphological object than the pollen
type CHENOPODIACEAE AND AMARANTHACEAE of
Moore et al (1991) that is described as having
‘usually’ more than 40 pores, or the CHENO-
PODIACEAE P.P., AMARANTHUS of BEUG (2004)
that is defined as having in general more than
40-50 pores, but at least (25)35 pores. Similar
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problems occur when taxonomical pollen types
are not described in their full morphological
diversity, €.g. SELAGINELLA SELAGINOIDES Spores
that are described both as single grains and as
tetrads by Moore et al. (1991; thus using the
same name for two different morphological
types), whereas the SELAGINELLA SELAGINOIDES
TYPE of PUNT & Brackmore (1991) and SELa-
GINELLA of FZEGrI & IVERSEN (1989) are only
described as single grains.

6: One key may adopt a pollen type from ano-
ther key but give it a different name. Examples
for this are the TYPHA ANGUSTIFOLIA TYPE and
the CannaBis TYPE of MooRE et al. (1991) who
renamed the SPARGANIUM EMERSUM TYPE and
Humurus Lupurus 1ypeE of Punt (1976) and
Punt & CLARKE (1984) respectively. Additi-
onal mistakes arise when such adoptions are
incomplete, e.g. the TyPHA LATIFOLIA TYPE that
Punt (1976) described as a quadratical plain
and (less frequently) as a linear arrangement of
four grains. Though Moore et al. (1991) refer
to the key of PunT (1976) they do not mention
the linear possibility, thus giving their TyrHA
LATIFOLIA TYPE a slightly different pollen mor-
phological content. Another example is the key
of Moore et al. (1991) claiming to have derived
their RUMEX ACETOSELLA TYPE and OXYRIA TYPE
from PunT et al. (1988), whereas the latter only
use (at a subkey level) RUMEX ACETOSELLA and
OXYRIA.

7: Identical or similar pollen types might be
described with different properties in diffe-
rent keys and publications. The differentiation
between pollen of tree birches and shrub bir-
ches, for example, can be made by means of
morphological features (e.g. TERASMAE 1951,
PraGLowskl 1962, Punt et al. 2003) and by
means of (to some extent mutually incompatib-
le) size-statistical methods (e.g. ENEROTH 1951,
Birks 1968, USINGER 1975, ANDERSEN 1980, cf.
MAKELA 1996).

8: A problem we did not consider in our ori-
ginal publication (JoosTEN & De KrLErk 2002)
is that some palynological studies use such
unclear nomenclature that it is impossible to
understand what palynomorphological entity
is meant. An example occurs in the revised Fu-
KAREK pollen diagrams in the publication that
started the debate (DE KLERK 2004a): FUKAREK

originally presents a pollen type “PLANT.”. We
do not know whether he abbreviated PLANTAGO,
PLANTAGO LANCEOLATA, Or PLANTAGINACEAE,
i.e. there are three different morphological
possibilities with different plant taxonomical
interpretations.

These examples show that in palynological
literature it is impossible to clearly interpret
pollen data as long as it is unclear which conc-
rete pollen morphological description has been
used to identify a pollen type.

5 A plea for clarity

Our major conclusions (cf. JoosTEN & DE
KLErk 2002) are that the differences between
the concepts of a pollen type and that of a plant
taxon require them to be treated differently,
that a cohering pollen type nomenclature does
not exist, and that therefore palynological
publications are susceptible to confusion and
misinterpretation.

Our main plea, therefore, is for clarity. Since a
cohering and widely accepted pollen morpho-
logical nomenclature is non-existent, following
a specific nomenclature cannot be demanded.
We feel that in nomenclature the actual name is
of minor importance as long as it is clear what
it stands for, or as we put it in our original pu-
blication (JoosTEN & DE KLERK 2002: 38-39): ‘1
do not care what you call it, as long as I know
what you mean’.

In order to provide the necessary clarity on
pollen type nomenclature in palynological
publications, we provided several suggestions
(JoosTeN & DE KrErk 2002). These include:

1: Names of pollen types should indicate that
they deal with pollen morphological categories,
not with plant taxonomical entities. This can be
done by putting pollen type names in SMALL
caPITALS and refrain from using italics.

2: Pollen type nomenclature should refer to
characteristics of pollen grains, and not to
names of plant taxa. Names of pollen types
should, therefore, not change when plant taxo-
nomic and/or plant nomenclatural viewpoints
change.

3: Inspite of numerous nomenclatural problems
with the pollen morphological literature (see
above), it seems unwise to replace the exis-
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ting pollen type names with other (artificial)
names, since this will only lead to more confu-
sion. We ourselves made that mistake when we
proposed to use the suffix ‘type’ for all pollen
morphological entities regardless their names
in pollen morphological literature (DE KLERK
et al. 1997), thus introducing a new concept of
the suffix ‘type’. That proposal was rightfully
criticised by BEuG (2004).

4: To avoid confusion, reference should always
be given to all identified pollen types indivi-
dually when several pollen keys are used in
combination. This can be easily done by provi-
ding an abbreviation for pollen types in pollen
diagrams, e.g. (f) for pollen types described by
FxGr1 & TVERSEN (1989), (m) for MooRE et al
(1991), (p) for the Northwest European Pollen
Flora, and (b) for BEuG (2004). Types that are
not identified after pollen morphological refe-
rence literature should be individually listed
and described.

Our further suggestions plead for a careful use
of terms like “undiff(erentiated)” and “cf.”, a
careful descriptions of unknown and indetermi-
nable pollen grains, and an avoidance of terms
like “indet(erminable)”, “varia”, and “sp.”.

6 A plea for scientific freedom

We do not want to impose our proposals on the
international scientific community as a new
set of rules for pollen type nomenclature. We
consider our proposals merely as a practical al-
ternative to avoid a widespread (predominantly
still unrecognised) methodical confusion. Only
the future will tell whether our proposals will
develop into an internationally widespread no-
menclatural practice, or whether they will sink
back into oblivion. We feel that we formulated
sound scientific grounds to abandon traditional
conventions and to distinguish clearly between
‘pollen types’ and ‘plant taxa’.

Science should always be open for critical re-
appraisal and scientific debate. Our proposal is
not a violation of clearly defined pollen nomen-
clatural rules, but merely a practical modifica-
tion of not unambiguously defined and applied
conventions. Our alternative is indeed in that
respect ‘unconventional’, but not a violation of
scientific principles.

Our alternative is accepted by several sci-
entific journals, including the Greifswalder
Geographische Arbeiten (D KLErK et al. 2001,
THEUERKAUF 2003), Internationale Archdologie
(DE KLERK 2004b), Suo (KAFFKE et al. 2002), Ar-
chiv fiir Naturschutz und Landschaftsforschung
(DE KLERK 2005, 2006), Mires and Peat (GAaupIG
et al. 2006), Zeitschrift fiir Geologische Wissen-
schaften (DE KLErk & HELBIG 2006), Quaternary
Science Reviews (DE KLErK et al. 2007) and the
Review of Palacobotany and Palynology (DE
KiErk 2002, BARTHELMES et al. 2006).

Our original article (JoosteN & DE KLERK
2002) ranked 2 in the list of most downloaded
articles from Internet of the Review of Palae-
obotany and Palynology in the year after its
publication, and remained at high places for
several years. We assume, therefore, that it is
widely distributed within the international pa-
lynological community. Until now, no serious
scientific critique has reached us (with the ex-
ception that our proposals are unusual, i.e. “un-
conventional’, which hardly can be considered
to be a scientific argument). A statement we did
not make was severely criticised by HEsSE et al.
(2003), but since they also systematically miss-
pelled the name of one of us we doubt that they
have actually seen our article.

The differentiation between pollen types and
plant taxa is to our opinion necessary for an
unambiguous development of palynological
science. We, therefore, hope that scientific
journals will accept and allow the use of our
‘unconventional’ ideas and methods. We invite
all scientists to participate in the debate on the
character of pollen types.
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