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Classification of organisms results in a one dimensional ordering of taxa. The ordering
is made more complex by interpolating ranks that denote affinities of the taxa. Thus,
our modern nomenclatural system is hierarchical in nature and is able to provide a
listing of ranked taxa that each in turn denotes affinities of the included taxa. The
earliest moss classifications ordered taxa from simplest to complex, and placed taxa
together based on a few selected features. As a result, many early classifications
began with erect, unbranched mosses and ended with prostrate, highly branched
taxa. Fissidens was often conceived to be the most simple because it is an unbranched
moss with leaves on only two sides of the stem. Other early classifications arranged
mosses that have capsules without an operculum (and thus do not open to disperse
spores) first in the classification and those with dehiscent capsules last.

During the latter part of the 1800’s, authors began to look in more detail at which
characters could better indicate relationships among mosses and as a result classifi-
cations became more complex. Groups became defined not only on morphological
complexity, but on more technical characters. With the proposal of the theory of

" evolution, authors sometimes sought to derive what they termed a natural classification,
meaning one that reflected natural relationships of taxa, however, it appears that
these classifications were never based on ancestor-descendant concepts.

Although evolutionary ‘trees’ were proposed very early for some moss groups (see
for example Lewinsky-Haapasaari & Hedenss, 1998 for Orthotrichum), it is not
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until the advent of cladistic methodology that a scientific basis was given to
reconstructing phylogeny of taxa. The cladograms that are derived from these methods
present a difficult problem for classification, as lineages of mosses are not related to
one another in a linear fashion. Cladograms and phylogeny are two or even three
dimensional reconstructions of the historical evolution of a group of organisms. The
challenge of classification is to best represent in a one-dimensional, hierarchical
ordering that which best reflects multi-dimensional relationships of taxa. As a result,
classifications by their very nature are only reflections of phylogenies, and are available
for our use as the best current attempt at understanding relationships of organisms.

Although the purpose of classification of organisms is to develop ideas of how
organisms are evolutionarily related to each other, the data that are used to develop
the classifications are derived from characters. Thus the interpretation of characters
and the states in which they exist is of paramount importance. The better our
understanding of the character base that we use to study organisms, the better the
classification will be. Characters consist of several types - including morphological/
anatomical, cytological, chemical, and molecular. The former four character types
are often complicated, requiring judgment and care in character state selections;
they are relatively few in number; but they are visible (or produce visible patterns)
and most bryologists have a high comfort level in working with them. Molecular
characters are simple, they consist exclusively of a one-dimensional series of a four
alphabet code; they are relatively large in number; and they require the unseen mysteries
of molecular gels and large computer analyses of the data - thus there is to some a
hint of distrust in them. Both have value and both must be used to develop the next
generation of moss classifications. Our most pressing needs are: 1) to use more
markers for our molecular-based classifications; 2) to better refine our understanding
of complex morphological characters systems (e.g., La Farge-England 1996); and
3) to develop better methods of efficiently combining these two types of data that
considers numbers of characters versus character complexity.

Our current ideas of moss relationships, reflected in our classifications, have developed
slowly over the past 200 years. Relatively few papers have been published that
specifically deal with moss classification and even fewer that present a reasoned
approach as to why the classification is presented. Most of our classifications of
mosses have been presented in the form of ordered floras with little or no comments
on the rational of the system. These flora classifications were largely based on a
handful of pivotal papers published over the last 200 years. Here in celebrating 7.
Hedwig’s 200th birthday, I think it is appropriate to look back to the most influential
papers published in bryology that relate to moss classification. Basically I would
advocate the following as pivotal to bryology.

Johannes Hedwig: Whereas Dillenius (1741) recognized only six moss genera and
Linnaeus (1753) only eight genera; Hedwig’s 1801 publication, Species Muscorum,
presented 35 genera, 24 of which are described by Hedwig himself. Hedwig was the
first to recognize that mosses have considerable diversity. Although Hedwig clearly
followed in the Linnaeus tradition of placing trivial epithets in the margin and in
recognizing species within genera in a hierarchical manner, he did not include higher
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