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The last phase of the Darwinian revolution is arguably un-
derway. After many scientists accepted the idea of evolu-
tion in the 19% century, phylogenetics underwent its revo-
lution in the second half of the 20t century, with the rise of
phenetics, cladistics (parsimony), model-based phylogenet-
ics (using maximum likelihood and Bayesian methods), and
molecular systematics. Extension of the Darwinian revolu-
tion to the field of nomenclature occurred later still. It start-
ed slowly with some of the first basic principles proposed
by Hennig (1969), and more detailed proposals at the end
of the 1980s and early 1990s (e.g., De Queiroz, 1987). These
were subsequently formalized into a code, called the Phylo-
Code, that was first posted on the internet in 2000, but that
took effect only in 2020 (Cantino and de Queiroz, 2020).

The book The Advent of PhyloCode: The Continuing
Evolution of Biological Nomenclature, written by Michel
Laurin, the President-elect and former Secretary of the In-
ternational Society for Phylogenetic Nomenclature (ISPN
for brevity; see Cantino and de Queiroz, 2020) tells this
story, placed in a deeper historical perspective that starts
with pre-literate nomenclatural practices as evidenced by
various folk taxonomies and nomenclatures. It is structured
into seven chapters and answers the question of how we
have named plants and animals from prehistory to the pres-
ent, although it concentrates on the last three centuries.
Throughout the book, the taxa are considered individuals;
the text explains the historical transformation of nomencla-
ture, systematics and biological taxonomy, mainly with the
application of phylogenetic analytical methods that reveal
evolutionary patterns and that favored the publication of
the PhyloCode (Cantino and de Queiroz, 2020). The book
shows how the Darwinian revolution that started with the
publication of The Origin of Species in 1859 and subsequent
developments in phylogenetics logically paved the way for
the development of phylogenetic nomenclature.

In the first chapter, the author addresses in depth the
historical bases of the development of biological nomencla-
ture used in folk taxonomy, as well as scientific (western)
taxonomy that follows a hierarchical system of classifica-
tion. The development of formal rules of biological nomen-
clature was driven by the need to deal with the explosion
of knowledge about the diversity of plants and animals that
naturalists strove to describe and name. Soon, the need
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for lists of synonyms, in addition to regulation (which cul-
minated in the adoption of nomenclatural codes) became
obvious because many species were described with more
than one name by different authors. Therefore, the chal-
lenges faced by systematists prior to the 20" century were
complex. The book relates the progressive appearance of
the nomenclatural categories, with the significant contribu-
tions of Magnol (1689), who introduced for the first time
the rank of family, which was subsequently reinforced by
Adanson (1763) and Latreille (1797). In addition, Tournefort
(1694) was the first to recognize four ranks in his taxono-
mies: those of classes, sections, genera and species. Lin-
neaus (1735) recognized the categories kingdom, class, or-
der, genus and species. The idea of adopting short names,
consisting of only two words to designate species (binomial
system) in western systematics (it was often but inconsis-
tently used in folk nomenclature, as explained in chapter 1)
comes from Gaspar Bauhin (Bauhin, 1623), but he did not
apply it consistently to all the species in his work. Linnae-
us (1753) generalized the use of the binomial system in his
work Species Plantarum and emphasized the genus as the
primary category. The contributions of Leibniz, Adanson,
Augustin Pyramus de Candolle and particularly Lamarck, as
the founder of the theory of evolution, are evoked. Dar-
win (1859) was the first to illustrate an evolutionary tree;
Darwin and Wallace (1858) argued that natural selection
is the main mechanism driving the evolution of species,
which rests on the postulate of the heritability of charac-
ters that was subsequently clarified by Mendel in 1866. All
this paved the way for the development of phylogenetic
nomenclature, but only after a long delay.

The second chapter is devoted to the rank-based
codes and it explains the rules and principles used to pro-
mote the stability of nomenclature regulated by these
codes, the first being that of Strickland, published in 1843. It
inspired the five main rank-based codes, which are (year of
publication of the first version in parenthesis): (1) Interna-
tional Code of Botanical Nomenclature (De Candolle, 1867),
(2) International Code of Zoological Nomenclature (ICZN,
1905), (3) International Code of Nomenclature for Cultivat-
ed Plants (Stearn, 1953), (4) International Code of Nomen-
clature of Prokaryotes (International Committee on Bacte-
riological Nomenclature, 1958, although the initial proposal
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was introduced in 1936), and (4) International Code of Clas-
sification and Nomenclature of Viruses (Tournier and Lwoff,
1966). This chapter also summarizes the modifications
made to each code from its first edition to the present. In
addition, it exposes the mishaps of the BioCode initiative.

Chapter three focuses on progress in phylogenetics
starting in the mid-20™ century (phenetics, parsimony and
model-based inference are covered) and how these pushed
several systematists to seek ways to transform nomencla-
ture to take biological evolution into consideration. Indeed,
the rank-based codes rely on artificial absolute ranks (the
so-called Linnaean categories) that are arbitrary, which in
turn generates instability. This new perspective triggered
substantial changes that aim at delimiting taxa in an objec-
tive, stable and precise way. In addition, the chapter explains
how progress in evolutionary theory and phylogenetics
highlights the artificial nature of Linnaean categories, and
surveys various approaches that could be (or have been)
taken to make them more objective, and why ultimately
such approaches are doomed.

Chapter four shows the advances in phylogenetic
nomenclature from Hennig, through the publication of the
PhyloCode, and the few years that elapsed since then. It
details the methods that have been developed to provide
a precise and stable delimitation to each validly published
taxon, and emphasizes that the purpose of the PhyloCode
is to stabilize the content of these named taxa, rather than
renaming them. The names applied to clades are based on
phylogenetic relationships rather than on taxonomic ranks.
The book also covers nomenclatural controversies among
proponents of the PhyloCode on how to define popular
clade names, such as Tetrapoda, Mammalia or Aves. This
controversy centers mostly on the decision to adopt defini-
tions that stabilize the definition on taxonomic content that
reflects either the paleontological literature or the neonto-
logical literature. The former often links the delimitation to
an apomorphy; for example, Tetrapoda is then linked with
the origin of the limb with digits. The latter arguably reflects
crown groups (the smallest clades that include all extant
members of a given taxon; in that case, Tetrapoda (to use
the same example) delimits a smaller, more recent clade
that excludes the oldest known (Devonian and Carbonifer-
ous) limbed vertebrates.
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Chapter five compares the nomenclatures of differ-
ent sciences, starting with the similarities and differences
between stratigraphic (and more generally, geochronolog-
ical) nomenclatures with those of rank-based and phylo-
genetic nomenclature of taxa. This section discusses the
biogeographic units and the International Code of Area
Nomenclature. The nomenclature of geopolitical entities is
also covered. These nomenclatures share with rank-based
nomenclature of taxa the use of ranks, but they are more
similar with phylogenetic nomenclature in attempting to
define and delimit entities as precisely as possible.

Chapter six discusses controversies in biological no-
menclature and their implications, emphasizing the ad-
vantages of adopting a phylogenetic nomenclature. The
following questions are answered: What are the implica-
tions of horizontal gene transfer between taxa? What are
the mechanisms through which genetic and phenotypic co-
hesion operate in space and time? Which problems do we
face when delimiting species? How many concepts of spe-
cies currently coexist in the literature, and what are their
advantages and limitations? Will we be able to achieve a
universal concept of species?

The seventh and final chapter outlines the future of
biological nomenclature; it argues that phylogenetic no-
menclature is a logical successor to rank-based nomencla-
ture, given the spectacular progress in evolutionary biology
in the last two centuries. | allow myself to transcribe from
the book the following paragraph containing a prediction
written by Alphonse de Candolle in 1867 (in the English
translation provided in the book), and which shows that
great pioneers of rank-based nomenclature realized early
that one day, a great nomenclatural revolution would be
required.

"However, a time will come when the current plant
forms having all been described, herbaria offering certain
types, botanists having made, undone, sometimes rema-
de, raised or lowered, and above all modified several hun-
dred thousand groups, from classes to simple varieties of
species, the number of synonyms having become infinitely
more considerable than that of the valid taxa, science will
need some great renovation in its principles. This nomen-
clature, which we are trying to improve, will then appear
like an old scaffolding, formed of parts painfully renewed,
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one by one, and surrounded by debris made up of all the
rejected parts which will form a more or less embarrassing
clutter. The edifice of science will have been built, but it will
not be sufficiently free from all that has served to raise it.
Then, perhaps, there will arise something completely diffe-
rent from Linnaean nomenclature, something which will be
imagined to give stable names to definitive groups."
Finally, | emphasize that we always keep learning, and
as a biologist, | appreciate the great effort that the author
has made to summarize a great amount of literature into a
very readable account. In each chapter, he sets out with ab-
solute mastery and coherence all the topics in depth, with-
out leaving loose ends. The book is addictive and highly ed-
ucational, essential for botanists, zoologists, bacteriologists,
paleontologists and students of biology and related fields,
encouraging the reader to reflect, investigate and innovate.
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