PERSPECTIVES

Toward a phylogenetic system of
biological nomenclature

Kevin de Queiroz and
Jacques Gauthier

Despite the widely held belief that
modern biclogical taxonomy
is evolutionary, some of the most
fundamental concepts and principles
in the current system of biological
nomenclature are based on a non-
evolutionary convention that pre-dates
widespread acceptance of an evolutionary
world view by more than a century. The
development of a phylogenetic system of
nomenclature requires reformulating
these concepts and principles so that
they are no longer based on the Linnean
categories but on the tenet of
common descent.
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iological nomenclature is the basic
language by which scientists com-
municate about the diversity of living
things. This language consists of the
names given to countless extinct and
extant species and the nested series of
higher taxa to which they belong. In bio-
logical nomenclature, as in any language,
communication is most effective if the
meanings of its terms, in this case taxon
names, are explicit, universal and stable!=2,
That is, the assoclation between a name
and a taxon should be clear, all biologists
should use the same name for the same
taxon, and a name should not designate
different taxa, nor a taxon be designated
by different names, at different times. In
an attempt to achieve these goals, biol-
ogists have developed elaborate sets of
concepts and principles (rules) governing
the use of taxon names. These concepts
and principles form a nomenclatural
system, which is spelled out in books
called the codes of nomenclature™* and
which makes up an important part of
the taxonomic system, the entire unified
body of principles and rules governing
taxonomic practice.
Ever since the revolution in biology
precipitated by Darwin's seminal work®,
taxonomists have increasingly come to
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accept the proposition that taxonomy is
to be based on the tenet of evolution.
Species have come to be equated with
population lineages’, and higher taxa
have come to be equated with clades®.
Given that population lineages and
clades are the entities biologists name
as taxa, then taxon names have implicit,
if not explicit, phylogenetic meanings.
Consequently, biological nomenclature
requires rules that promote explicit,
universal and stable names of particular
species and clades.

Unfortunately, the current nomencla-
tural system fails to accomplish these
goals. Under an evolutionary interpret-
ation of higher taxa and their names, the
non-evolutionary basis of the current
system causes nomenclatural ambiguity,
parochialism and instability. Here, we
identify the most fundamental principle
of nomenclature, and we illustrate how
this principle can be reformulated with
an evolutionary basis in order to promote
nomenclatural explicitness, universality
and stability. Our use of various terms
relevant to this discussion is summarized
in Box 1.

The current system

The current nomenclatural system is
clearly non-evolutionary. After all, this
system Is based on conventions dewvel-
oped by Linnaeus® more than 100 years
before the widespread acceptance of the
tenet of common descent. Although the
first international codes of nomencla-
ture came into existence after the publi-
cation of On the Origin of Species™!*-12
and currently include elements that
were not present in Linnaeus’ work, the
codes are Linnean rather than evolution-
ary in that their most fundamental con-
cepts and principles are based on the
Linnean taxonomic categories. More-
over, these concepts and principles
make reference neither to common
descent nor to any other evolutionary
phenomenon. But most importantly,
under evolutionary interpretations of
higher taxa and their names, the current
system fails to accomplish its own stated
purpose.

The failure of the current system is
evident in cases involving the taxonomic
practices of unification and division,
commonly referred to as ‘lumping’ and
‘splitting’, which are intimately tied to the
Linnean categories (Box 1), In situations
involving either lumping or splitting,

© 1994, Elsevier Sclence Ltd (]65-5347/54/807.00

taxon names change their evolutionary
meanings, while evolutionary taxa either
change or lose their names (Box 2). In
the case of lumping, names change their
designations from less-inclusive to more-
inclusive taxa. In the case of splitting,
the situation is reversed; names change
their designations from more-inclusive
to lessdnclusive taxa. These changes in
the meanings of taxon names are mani-
fested in the synonymizing of names
that previously referred to different taxa
(in the case of lumping) and in assigning
previously synonymous names to differ-
ent taxa (in the case of splitting).

The problems caused by lumping and
splitting transcend particular taxonomic
philosophies. Traditionally, decisions to
lump and split supraspecific taxa have
been based on judgements as to the
degree of difference necessary for assign-
ment to a particular Linnean category'!4,
Lately, however, such decisions have
often been prompted by the desire to
bring taxonomy into line with cladistic
views®!%-17 on what constitutes a valid
taxon - that is, to eliminate paraphyletic
taxa (Box 3). But regardless of the reason
for lumping or splitting. the result is the
same: names change their associations

Box 1. Terminology

A nomenclatural system governs the
names of taxa. A taxen i3 a named
group of organisms, whether an abstract
class or a concrete speches (population
lineage} or clade (group of species
sharing an exclusive common ancesiry).
Thie names of taxa are taxon names. To
unite or lump is to combine two or mong
taxa assigned to the same Linnean cat-
egory inte @ single taxon at that categ-
orical level (e.g. if several families are
lumpad, thieir included species aré now
considered to make wp a single family).
To divide or spiit is to partition a single
taxon assigned 10 a particular Linnean
category inte multiple taxa at that cat-
egorical level (eg. if & single family is
split, its included Species are nNow con-
sidered to constitute several families).
A paraphyletic taxon consists of a com-
mon ancestor and some, but not all, of
its gescendants; a monophyletic taxon
(named clade) consists of & comman
ancestor and all of its descendants.
Definltions are statements specifying
the meanings of taxon names, whiereas
diagnoses specify how taxa or their com.
ponent parts are recognized. The content
of a taxon is the set of its component
organisms or species. Synonyms are
names thal are spelled differently but
designate the same taxon. Homonyms
are names thal are spefled the same but
designate different taxa. The prnciple
of priority states that the oldest of sew
eral synomyms is the valid name of a
taxon, A type is a specimen or suborndi-
nate taxon to which the name of a tason
is permanently attachad,
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Box 2. Nemenclalural changes cansed by lumping and splitting

Lumping the lhree familias Lejaeadidae, Apamidss arnd Chambsisonicae resulls in the
names of free different t@s (left) bocoming remes of 8 segle nclusss TAson (Nght),
Arhough only one of these names would be considernd the vaiid name of the Pcluste
sa3:on, al thres names nonethaless Dacome smoryms. Maearmiibes, e three 130E o nelly
designated by these names muss efher go winoul rames or be assigned niw ones
ie.g. "Leclepidings”, "Agaminas’, "Chamaseorinae’). Conversaly, splittng the single Family
ESUNS N e Ssynonymous names of 8 sngle imchesive taeon (npnld becomicg the pom-
yrerymout pames of three different tnea [left). Mearande, e inclusive tacon previcushy
desipnated by one of thess Names must eiher go nemelsss or b2 assigned a new name
(g Traradconcidon’l. Fumnermons. i e nee kessindushe texa hag been namead
previously (eg. as subfamiies), they woukd Rave lo change ther names {eg. from
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from one clade or ancestor to another,
and clades either change or lose their
names,

In short. the current nomenclatural
swslem's basis in the Linnean taxonomic
categories praomoles nefther axplicitness,
universality nor stability with regard
ta the phylogenetic meanings of taxon
names. Whenever opinions differ regard-

ing the categoriczl assignments of taxa,
authors wse e same names for differ-
ent taxa and diffzrent names {or the same
taxa'™ Varation among authors in the
associations between taxa and taxon
naimes fmplies that the meanings of thase
names are not universal, and hence the
names are eguivacal. Needless to say,
this situation generates considerzble
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Box 3. Elimination of paraphyletic faxa

Under the curmant System, paraphsictic T are ediminated &t Dy lumping oF Oy splthng,
Dol of witich resull in nomendetursl chanpas. (a) Shows relglionships impied by an earler
Earemy, whie [B) revised hwpetnesis of relationsnios basec on new d3ea or mesnoas of
analysis, and according o which Agamicae is parsphyietc, Lindes the curren] system., the
carapfyktic family A2amdse Can DE elimingled gither by lumping it with 25 denvatme family
into & single monophyatic Rmily (2), or by S20MRE T ivle Sl Mocodiyelic amiies (dl,
In the former case. ‘Chamaeinonidas’ changes its designation fom a lets-inclusie clade 1o
2 more-inclusive one, and the c2ce previously designaled Dy Chal Qmams must eilher be
amsgned & new name (2.8 "‘Cnamasieoninze’) or go rameless. o the latter case, “Agamidas’
changes (k= designation from a2 morednciushve pasphyielc tBaen o a lessinchsive mono-
ohwiebe t=won, @nd e Ten nEwly namsd clades may nawve to changs their namas (B, if
hey wefe eewiously named 285 e susfamites “Leiolepidnae” and “Agaminae’)
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ambiguity. Furthermore., even when a
proposed change in categorical assign-
ment ks generally accepted, the meanings
of taxon names are unstable. That is,
although the associations hetween taxa
and names may be universal at 2 given
time, these designations change from
onz tfime to another. This not anly hin-
ders commuication, thus undermining
the very purpose of nomenclature, it also
cantradicis the avowed goals= of the
caies.

The phylogenetic system
Uefinitions of ayon names

How is biology to achieve a system
of nomenclature that promates explicit,
universal and stable meanings of taxon
names with repard to what they signify
about common ancesiry?! The answer
is related to what is perhaps the most
fundamental principle of romenclature,
namely. the manner in which taxon
names are deficed. Although the codes
say very little about definitions explicithy,
emphasizing instead the concepts of
synonymy and homonymy and the prin-
ciple of pricrity, all of these concepts and
principles rest ulfimately on definitions.
Pricrity is 2 criterbon wsed 10 establish
the valld name from among several syn-
onyms (names that are spelled differently
but designate the same taxon) or homa-
oyms {pames that are spelled the same
but designate different taxa)' 5. But the
designations of taxon names are estal-
lished b definitbons. Thus, definitians are
the foumdation of bialogical nomenclature

Traditlonally. biologists and philos-
ophers have thought that taxon names
are defined by speciiying the properties
that are necessary and sufficient for
taxon membership™®. and they have
generally assumed that those properiies
take the form of organismal traits®l22
But when we consiier just what 1l is
about a name that remains constant in
the face of taxonomic changes or differ-
ences in opinion under the current
nomenciatoral system, we see that the
implicit definitions of faxon pames are
based not on organismal tradts but rather
on pomenclatural types and Linnean
categories. “Agamidae’, for example, is
effectively defined as the taxon contain-
ing the (type) genus Agoma thal is
assigned to the family category. Thereis
rothiing intrinstcally evolotiopary about
such a definition, for it makes no refer-
ence to any avolutionarny phenomenon.

In contrast with traditional  dedl-
nitions, phylogenetic definitions of taxon
namess-2 (Box 4) are stated in terms
neither of orgarismal trails nor of types
and Linnean categories. Instead, they are
stated in f2rms of common descent and
the phylogenetic entities deriving their
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existence from that process. For example,
the name ‘Agamidae’ might be defined
as the clade stemming irom the most-
recent common ancestor of Agame and
Lerodepis. Such a definition s tharoughly
evalutionzry in that the concept of com-
men ancestry is fundamental to the
meaning of the name.

The reason that the current nomencla-
tural svstem fails under an evolutionary
view of taxa relates directly to the non-
evolutionary manner in which it defines
taxon names. By delining taxon names
an the basis of Linnean categories, (he
current system effectively treatzs Linnaan
calegarical assignments as il they are
mare fundamenizl to the meanings of
taxen names than are the associations
of those same pames with manophyletic
taxa®, Corseqguently, that which remains
universal and stzble is the association
of each taxon pame with a particular
Linnean category rather than with a par-
ticular olade.

Phylogenetic definitions sofve this prob-
lem by making the associations betwean
taxon names and monophyletlc taxa the
most fundamental aspect of the mean-
ings of those names. In so doing, phyle-
genetic definitions provide the basis for
ceveloplng a nemenclatural svstem with
explicit, universal and stable evolution-
ary meanings of taxon names (Box 5). To
the extent that definitions are claarly
lormulated, the assoviations of taxon
names with particolar clades will be un-
ambiguous. Smilarly, 1o the extent that
all biologists adapt the same definilion
far each name, both now and in the
Tuturz, the evolutionary meanings of xon
names will be universal and stable. Of
course, simply adopting a phylogenetic
apprazch to definitions doss not gearen-
{ee clear formulation or widespread ac-
ceptance of particular definitions. Never-
theless, explicitness. universzlity and
stability can be promoted by adoptling
secondary rules and recommendations
designed to promote clear formulation
and widespread acceptance. A phvlo-
genetic perspective on other nomencla-
tural concepts and principles serves to
illustrate this point.

Sumomwny

Becawse definitions are central to bio-
legical nomenclature, basing definitions
an common ancestry has implications
for other nomenclatural concepts and
principles that, together with phylogen-
etic definftions, form the core of the
phyvlogenetic systemn of nomenclature,
Although the fundamental concepts and
principles of phylogenetic nomenclamre
have counterparts or apalegs in the
current taxonomic system, they differ
significantly rom their nonevolutionary
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Box 4. Three classes of phylogenetic definitions

i3] A node-based definitlon (s Uzed o dafing the rame of a clade Stemmirg om the mast
racent common ancestar of two specified ompanisms, SpeNes of CECes (eR Aves = The
clade stemming from the most recenl commen arcestor of Stullve camelns srd Passer
domesticus), (B A stem-besed definitlon = usec 10 cefine e rame of & clade of all
Speces shanng a mofe recent commen anceslor wilh ore specifed ogansm, species or
clade Ul wilh another (&2, Lépidosaummorpha = Lepidosauria and all species thanng a
MOrE FECENl DOy ioe EncEsTor wih Lepidosaunia than wilh Srchasaurial. (o) An apomonpéy-
based definftion = usad to define the name of a clade stemmirg from the first ancestor o
evalve 8 fpecilied chamcter (eg Tetmpodomorona = [he dade stemming fram the first
veriehrane o evahe penlacachy imbs). See Refs 21-23,

counterparts as a result of the fundamen-
12l difference concerning dafinitions.

Oeee of the most Enportant nomencla-
tural concepis is that of symonymy.
Becavse definitions of taxon names [n
the current system are based on tvpes
and Linnean categories, synonymy ds-
pends on the categorical assignments of
the taxa containing the types upon
which the names in question are based
(Box 2). For example, il one of the clades
containing bolk Agama and Lejolepis is
assigned to the family category, then the
namss ‘Agamidas’ and “Leiclepididas’ are
considered svnonvms. But i the clades
assigned to the family category are less
inclusive, such that the type genera
Agama and Lefofepis belong to different
family level taxa, then the names
‘Agamidas’ and Lefolepidldae’ are not
considered synooyms. The Linnean basis
af definitions is the ultimate cause of
changes in, or diszgreement about, syn-
anymy resulting from taxonomic [umping
and splitiing.

Amblguity and instability of this kind
are zalved by phylogenelic definitions,
wiich carry with them an evolutionary
criterion of synonymy. In the phylegen-
ctic system, svnooymy has nothing to
do with the Linnean categories. Names
are synonymous [ they designate the
same clade® . Thes, in contrast with
the situation under the current system,
‘Chamacleonidae’ would not be con-
sidered a synonym of “Agamidas’ in the
context of any of the relationships illes-
trated in Boxes 2, 3 and 5, becauss the
definitions of the two names (Box 3) indi-
cate that they designate different clades.
Morepver, disagrezments about phyle-
senetic svnonymy reflect disagreements
about objective phylogenetic relation-
ships™, while those about Linnean svn-
onymy refllect disagreements regarding
subjective Linnean categorical assign-
Ments.

ﬁfﬂﬁ:l'}'

A phylogenetic criterion of synonymy
also bears on priority, the principle most
commanly used to choose a single valid
pame from amaong several synonyms.
According to the principle of priority,
the vzlid name of a taxon is the oldest
name applled o it, Recent proposals for
nomenclatural reform within the Linnean
system have sought 1o restrict the appli-
cation of the principle of priority™=. In
contrast, the relevance of phylagenetic
definitions to priority concerns not the
use of priority in establishing the valid
names of taxa but rather the concept of
priorty iself. Because the phylagenetic
andl Linnezn systems derive thelr defi-
nitions from different first principles, the
two systems are again in sharp contrast
[n the Linnean system, priority is estab-
lished by first use of a name In assock
ation with & particular Linnean categony;
in the phylogenstic system, priority is
established By first use of a name to
designate a particular clade! 2, Thus, in
contrast with the situation under the
current system. ‘Chamaeleonidas’ would
not have priority over ‘Agamidas’ in the
context of any of the relationships illus-
trated in Boxes 2, 3 and 5, because the
two names are not synonymous, that is,
they dasignate different clades,

Frowledge of micionships and feodom of
FEXOIOIRIC opinian

Despite strixing differences between
the phylogenetic and Linnean systems of
nomenclature, the phvlogenetic svstam
accords with a basic principle of the
current cades in preserving freedom of
taxonomibc thought and actlon™:, In other
words, leonomizts still mest determine
the contents and diagnostic characters
of taxa. Consequently, adopting a phyle-
genetic system of nomenclature requires
neither agreement about, nor a detailed
knowledge of, phylogenetic relationships,
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Box 5. Nomenclatural stability under phylogenetic definitions

Under a phylegenetic system of nomenciahora, mames retan their assocdiations with par-
ticular tlades or ancestors despte changss in ideas about reatonships. {e) Relationships
impliad by a0 earfer Taxonomy sccording to which the folowing cefinlions are formuatsd:
Agamidae = the clade stemming frorn 1k mast recers common ancasiar of e Spenes
represented by cpen croles: Chamasliecnidae = 102 clade stemming from the most recent
commen awestor of the speciss reprasemed oy filled crdles. (b} Aevised fypothesis of
relationsaipe based on rew data or methods of anahsis, Under piwlogenetc cefinitions,
‘Chamaeieonidag’ fetans s essodalion with he ciade SIEMMIng from the most recent
common ancestor of the species mpresenzed by flled oroles, ard “Agamidess’ Etans its
associgtion mith the clade stemming from the mast recent commen ancesior of the speces
represented oy open oroles, aithough e chamasleonid spadies are fiw 320 Thauzht 1©
heee desoemched froen this Encestor. The mannar in which the definfions are stated ersunes
that 59 names Ccesipnsle perapiylelic tasz. and neither Spitling nor moong ccours, but
nerarchical ratatianships may b2 sherad (eg. Chamaskeanidss |5 mow JUOgED 1o D2 nesled

taxa™ respectively. The next logical step
in this process is to reformulate the coa-
cepts and principles of biological nomen-
clature so that they top are based on the
tenet of evoluotion.
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which admittedly are lacking for many
higher taxa. For example, under the dedi-
nition of Mammalia™ as the clade stem-
ming from the most recent common
ancestor of monotremes and therizns™,
taxonomists are free bo accept™ or re-
ject®® the conclusion that monotremes
and therians share a more recent com-
mon ancestor with one another than
either does with varioos fossil faxa (eg.
Fuehnasitherium). And even if the relation-
ships of these lossils remain unresolved,
this does not affect the definition of
‘Mammalia,” which desianates the clads
stemming from a particular common
anceslor regardless of our knowledge
concerning its pracise contents, Thus,
taxonomisis are fres o differ in their
opinions ahout relationships, included
species and diagnostic characters in
accordance with their interpretations of
the available evidence, and they are fnee
to change their views about relationships,
contents and dizgnos=s in light of new
data and improved analytical methods®.

Conclusion

A plylogenetic perspective on taxo-
nomic definitions reveals funcamental
incompatibilities hetween the current
nomenclatural svstem and an evolutien-
ary view of higher taxa. Specifically, the
acts of lumping and splitting - which
generate the problems discussed above
and are basic to laxonomic revision
the current system - are nonsensical
in a phvlogenetic context. As singular
phyiogenetic entities (clades), taxa are
not things that taxonomists can unite ar

30

divide, but only things that they can dis-
caver and name. Furthermore, because
2 phylogenetic approach o nomencla-
ture would presenve the spellings of tazon
names in the face of changing ideas
about relationships, the Linnean rank-
associzted endings would be renderad
meaningless. For example, Chamasleon-
idae might turn out 1o be nested within
Agamidae (Box 5). Thus, phylogenetic
definitions of taxon names nat only form
the basis of a nomenclatural system that
is compatible with an evolutionary view
of higher taxz. thev also highlight the
impassibility of developing such a sys-
tem based on the Linnean categaries.
Taxonomy is fundamental to biclogy.
It provides a reference swstem that per-
mits communication and access to the
literature, as well as a context for com-
parative biclogy. In order to carry out
these functions effectivelv. taxonomy
must be governed by 2 unified body of
concepls and principles desipned to
accomplish its practical goals within an
appropriate theoretical context. The
Linnaen categories have served 2s the
foundatica of the taxonomic system for
morz than 200 years, But if evolution is
truly the unifying theory of bialegy, then
the Linnean calegories no longer pro-
vide an appropriate theoretical context.
Madern biology requires a taxonomic
swslem based on evolutionary concepts
and principles. The New Systematics|455
and Phylogenetic Svstematics™'=Y in-
itiated the development of such a system
by granting the tenet of evolution 2 cen-
mral role in concepts of species and higher

an earlier version of the pager.

References

-

.

i =

I3

I6

18
L

Jeitrey, C. (130 Aioviogioal Momemoimiomr,
Edwzrd Arncid

Rice, WL (1358} m Presoecs M Sestemonics
(Hawksworth, DL b, pp 332-333, Clarendon
Press

ltematonal Associaton of Micrebicdogizel
Socicties [1357) heemeniona’ Coge of
Nomenchatare of Buctenz, Anericen 3oz for
Micrnbinkgy

Ireermasional Commissian on Zoclogical
Nomenclatue (1385} hemationn! Coge o
Zoodagina Nomenantare, Internationa Tress for
Zeclogical Nomenzlalure

Intermartional Botarical Corgress {T98E)
invermational Code of Botanical Somasciaies,
Koedtr Scwestic Books

Dlarwin, C. (1553 Oy the Civigin of Soenis by
AMeemas of NVatzral Selection. John Naurmay
Oiara B (10903 St Bl 42, 20245
Hesniez, W [15366] Splogenehc Sraemancs,
Unieersiy of Hincds fress

Lincaews. L. (1758} St Natsroe Fer Bepna
Tz Novrrpe. Secamaum Closses, Odnzs, Geten,
Species, Cym Chameteniner, Difarentis
Srmompmis, Do, Launents Salvi

MeNedll L and Creuter, W. (1585) In Siofoginad
temenchatare Tidor: 4 Bevaear of the Sresent
Sowte and Crrend SSsaes of Ricdogion!
Mamenclatire of Aviteals, Fioag, Becreria. and
Vimses (Ride. ‘WL atef Younes, T, e8], pp
315, IR Fress

Ride, 'W.DL {1983) In Sindogesal Mmenaaine
Tosdery: A Beview o the Presen? St and' (et
Imes af Bnbogyea Nomenciatane of Ayimal,
Pland, Bartena and Virnses (Fade, WL and
Younes. T. eds) pp. 25-35, L Press
Micedson, DUE (E591) Amn Mo Sot Ge<! TR.23-55
Smpsen, GG (19500 Ainoples of Anima!
Tavoaomy, Columiia University Press

Masr, E (15458) Prisoiples of Sstemathe Soolegy,
Melraw-Hill

Wiley, 00 {1331) Phyngenctcs: The Thean and
Frocsive of Prangeresc Svantics, John Wilsy &
Sons

Az, P. (1587 The Phslogarets Svsborr The
Simemanizoten of ryomizas oo e Bast of Their
Firogenesh, lobn Wiley & Sone

Eldredige, N and Cracrafl. 1 {1930) Findogenatic
Baverms and $he Eralntomany Frocess. Codumiblz
Universty Press

Girifiths, GCIL (15906) Swn Zoad 35, 195=173
Bock, ALC. zond Hudl, DU [1566) St Foad 13,
Fi-111

Ruse, ME (1573} The Fidosophy of Snkey,
Futckinson Universicy Library

TREE pal. 9, no. § farvary 1994



BOOK REVIEWS

21 de (Jueiroz, K azd Cauthier. 1 [1950) St Zool
38 307-322

2T deClueiroz. K (1092) Bl Fhiles. 7, 293

23 de(ueirng, K. and Gaithize, 1 (1952]

Ecal Spsr 20, 205230

Amateur naturalists in
long-term studies

Monitoring Butterilies for
Ecology and Conservation
by E. Pollaed and T4 Yares

Chapman & Hall, 1493,
£33.00 hbk (xiil + 274 pages)
[SEN O 412 40220 2

F‘ur mnre than & century, butlerily collectors
in Britain have known that populations of
busterfiies fuctuate in numbsers from vear ta
wear, and that relativelv longderm increases
and decresses in abundance have aceurred
in several species. They have known, Leo,
{hat prod butterily vears are correlated with
fine zummerz and that habitat destruction is
1he mast mportant threat to the survival of
mary papulations. Nooe of this information
iz quantitative; rather, it iz hased on the cal-
lective experience af enthusiasts, many of
{hem exper] naturaliets with a remarkable
percepiion of the natural history and ecal-
ogy of 1he 38 species of butterfies found in
Britai

In the early 1970z it was decided that the
ups and downs in numbsers and changes in
states of butterflies in Britsin should be pul
on & mare quaniitaiive basis, 4 system of
transect counts was devised In which all
spectes and individoals were scored as the
pheerver made & standard walk, Each vear
mare and more observers (many of them
amateur naturalis?s] were enlizted, which
sventunlly resulted in an accumulatinn of
good records for aboot 9 sites throughout
Britain. The present beok is an account of
{his monitoring project and an analveie of
10e reseifs.

Mast of the trends known to past and
present collectors and observers are con-
firmed. Thus, manv species of fritillary
butterllizs have decreased in peodraphical
range and abundance, while other species
sixch as the speckled wood (Pararge acgena)
znd white admiral (Ladogs canilla) have
incressed. Yeardovear luctuations in num-
pors are indeed weatheraelated, One specias,
17ie hedge brown (Hvromia ffones), has in
recent years extended i light season —one
of the few wnexpected results from the
maonitaring scheme

The authars distinguish between ‘mairiy
species [relatively mabile botter(ies jound
almast sverywhers i the countrvside), and
‘island” species (butterilies restricted to
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wrandz, fens, bogs, hezths and unimproves
grassland and whose pooulations are deemed
to be relatively sedentary]. It is the island
apecies that are at greatest risk from hahitat
destruction, espectally 28 many populaticns
are relatively small, with Lttle prospect of
natursl reestzblishmens froon outside should
they hecome extincl. Howsver, all the
species of butterflies found in Britain are
much more abundant and widespread else
where in Eurape. and so threats to British
populations are of essentially local interest
thers are na wuly endangered epocies. But
zgme are ecologically interesting as they
are much more restricted in habitat choice
and larval foodplast in Britain than on
the Centinent; for sxample, the swallowtail
[Popilio mecean] ocowrs anly in the Nordoelk
Broads and has ooe species af larval food
piant. while on the Continent it acours inmost
g areas and has many larval food plants.
The butterily monitoring scheme has
provided moch information about zbun-
dance and distribyton, bat perhaps undes-
standably has provided few clues about the
factors regulating numbers, The lanae of
miest species of butterfly feed an comman
and widespread plants and the sugeestion
in thiz bonk that population Fuciuations
iy b Timited (ar least in part) by the avail-
abilitv of larval food resources is not easy to
comprabend, exceps that such evidercs as
there is suggests that egzlaving females and
feeding larvae are highly selective i the
plants shey use, refecting most possibilities
far reasans not fully understood,
Curfovsly. anzlysis of flectuations in
the numbers of moths caught at light traos
throughout Britain suppests grast mohility
ol populations. in marked contrast ta the
finelings ior the island bubterfbes. Ac the
mrhars acknowlsdps, it is nat ke whether
Brutteries and moths differ o their pooelation
ecalogy, or whether Lhey are similar, but are
heing interpreted differently, zn intriguing
possibilite which reguires further explorazlon,
There is a chapter on climatle warming
ang its possible effzcts on butterfly mum-
bers and distribetion, If climatic warming
oreers, Britain will prabably be colonized
by zome mzinland European speries and
unddoubtediy thers will be changes in status
af those already established. Assuming o
tinuatian of the monitoring schems, and i
indeed there is chimatic warming. buttertly
watchers in Britaln may be among the first
o dezect it
Tie book is well pul logether and de-
talled to an extent that it is rather repetitive.
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I have zome sympathy with this: aitsr 2l
thers are so few species and some are sa
local ar elusive that they are rarely encon-
teraf on the transect walks: hence it has
neen Necessary o concentrate on a rels
tively amall number of species and make the
miost of them | consider the entire project
as an excellent example of Ivw budget bat
high-guality field work in which amateur and
professional naturalists have sucossstully
cambined forres - & rare evenl thess davs.

Denis F. Owen

School of Biologica a~d Molecular Scerces,
D=ford Srooees Unhersity., Hegdingon, Qroed,
UK OX3 32
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GLIM for Ecologists
by ML Crowiey
Blackwell Scientific Peblications, 1953,
220 50 hibk {including soffware)
{ix + 379 pages)
[SBM 0832 0131565

W!: first metin 1977; [ was a callow gradu-
ate student apd GLIM (Generalized
Linear Interactive Madzlling) waz 2 newish
linear mocdelling package (noted for s daring
inferactivensess and lucidity compared with
the contemporary version of its larger relz-
tive, Genstat). Since then. we've both aged.
thaowgh GLIM still has a fanatical following.
particulary among the British school of
applisd statisticlans and Wologists, In this
excellent baok, Michaz] Crawiey acourately
captures the 2lmost religious fervour with
witich GLIM Is viewed by s adberents.
In tree bunyonesque fashion, readers are
abjurad from the start from thinking that
the Way Ahead will be easy - seekers alter
statistical truth first have to surmount the
package’s prodigious unfriendliness” befare
reaching the broad uplands of its slegance
and gererality.

GLIM 55 slegant amd gerers] but, like ather
sophieticated statistical packages has=d on
programning languages (and unlike some
‘camned’ point-and-shoot products], i# doss
take some learming. The book provides a
lecld introduction to Lthe packege, which
is firmly rocted in ecological lore amd
examples, Assuming very little statistical
or computing experience, i1 begins by
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