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Productive Ants Run Ahead
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Ant-omologists, or more precisely myrmecologists, used to

justify their work by the fact that ants are among the

ecologically most successful, hyperdiverse taxa making up

to 20% of the total animal biomass in a tropical rain forest;

arguably a problematic assertion, since Fittkau and

Klinge’s original experiment in 1973 has not been replicated

(Fittkau & Klinge, 1973), nor do we know anything about

the species-specific composition of this seminal sample.

Although no-one seriously has challenged these original

findings, only in recent years has significant new research

promised fresh insight and understanding. This is shown

easily by the description of more and more new species.

Since 31 December 1993, the cut-off date of Bolton’s cata-

logue (Bolton, 1995), 2262 new species of ants have brought

the total known species to over 11 798 by November 2004

(http://antbase.org and Hymenoptera Name Server).

Two main factors contribute to this. The accumulation of

huge inventories, especially of leaf litter insect communities

in tropical humid forests, acquired by applying specific

sampling techniques such as Fisher’s Mini-Winklers

(Fisher, 1999) produce an unprecedented wealth of new,

previously undescribed, ant species which have been over-

looked with traditional collecting strategies. At the same

time, there has been a surge of more than 100 new ant

taxonomists in the field, combined with a tremendous

spike of revisions by the older generation, led by Barry

Bolton, Edward O. Wilson and Cesare Baroni Urbani.

Bolton, Baroni Urbani and De Andrade’s publications

are typical of the old school of hard copy publication, with

The Japanese Ants representing the avant-garde, being a

snapshot of what was available on the Web-based Japanese

Ant Image Database in 2003.

Baroni Urbani and de Andrade’s monograph of the trop-

ical ant genus Proceratium is in itself a meticulously

researched publication with highly detailed and informative

descriptions, phylogenetic analysis, identification keys, and

material examined of the seventy-eight described species.

This can be seen as setting a counterpoint to Wilson’s

short-cut more ‘trust-me’ style, which he hoped to set as

standard for future monographs through his recent Pheidole

revision (Wilson, 2003; see Agosti, 2004). The Proceratium

volume follows the model of an earlier monumental treat-

ment of the Cephalotines, and a series of other publications

by De Andrade.

A particularly interesting part of this monograph is the

chapter on the use of the Internet to provide access to

systematics data. The research dates from 2002, and already

by early 2004, http://www.google.com alone provides 846

links to pages and 160 to images: substantially more hits

than the 283 retrieved for Proceratium using a diverse range

of Web search engines.

However, this research is incomplete in that they failed to

include the Hymenoptera Name Server, Species2000 or the

Integrated Taxonomic Information System, where the

entire ant systematics was already available online in 2002.

These systems include all valid and synonymized Procera-

tium species. Since 2002 even access to the original descrip-

tion in the form of PDF documents is available (e.g. http://

antbase.org or Hymenoptera Name Server) and new taxa

are entered whenever they appear in print (see the New

Taxon Notification System on http://antbase.org). These

systems differ from Baroni Urbani and Andrade’s approach

to systematics information on the Internet, as all the

information provided is ‘published’ and thus validated, in

contrast to the system of individually maintained Web

pages that they criticise.

Actually, by including the online bookseller http://

www.amazon.com as one of their search engines, they

point out just one of the powerful new tools becoming

available over the Internet: full text search. Searching for

Proceratium shows that nine references in Ward et al.’s

(1996) bibliography of the ant literature have Proceratium

in the title, the word itself being highlighted and the entire

reference given. This is the next logical step to be taken in

advancing systematics research in combating the ‘taxo-

nomic impediment’, which myrmecologist Bob Taylor

described in 1976 and again in 1983 (Taylor, 1976, 1983),

now an acknowledged issue in the follow-up of the Conven-

tion of Biological Diversity.

Applications of print and online media are not mutually

exclusive, and indeed may be complementary. This is shown

by the lavishly illustrated book of the Japanese ants pro-

duced by the Japanese Ant Image Database Group (http://

ant.edb.miyakyo-u.ac.jp/E/index.html). The book is very

appealing, and includes all the basic systematics informa-

tion, descriptions and differential characters of the 273
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existing species. This research group centred around

Hirotami Imai, who in 1995 was a pioneer in making use

of the Internet to distribute taxonomic and biological

information, and their site has been consistently improved.

Their combination of a well illustrated key to ant genera

with colour images of species and maps of their distribution

make this a very useful tool for the study of Japanese ants.

This group has mastered colour imagery for ants, a field

which is still very much evolving, particularly with the

advent of the increasingly used Automontage system (see

for example http://www.antweb.org).

The virtue of online systematics databases could not be

demonstrated better than by the synopsis of Formicidae and

the New General Catalogue of the Ants of the World by

Barry Bolton. Its publisher, the American Entomological

Institute and Harvard, thus far appear not to have made

taxonomic publications accessible online. Since Bolton’s

New General Catalogue published in 1995, the number of

previously known species has been increased by over 20%,

and the number of subfamilies raised from sixteen extant to

now twenty-one, the ponerine subfamily has been broken

apart, and numerous new combinations have been created

through new definitions of genera such as Leptothorax. By

utilization of Web-based tools such as the Hymenoptera

Name Server, all those changes are now immediately imple-

mented, thereby guaranteeing the use of valid names.

The densely written, extremely informative handbook-

like synopsis of ant systematics – more appropriately called

Barry Bolton’s Golden Notebook – with its sweeping revi-

sions in the higher classification of ants, and numerous

appendices, such as a meticulous list of palp-formulae,

raises yet another question. Should it be acceptable that,

in an age of increasingly rigorous requirements for pub-

lished phylogenetic studies, Bolton (and his editor) rely on

his taxonomic ‘gut feeling’ alone, and fail to provide a

proper phylogenetic analysis, particularly when proposing

such sweeping changes in taxonomy? This question is

important, and should not be disregarded, since acceptance

of Bolton’s approach leads back to the ‘dark ages’ of expert

opinions, which have been justifiably replaced by explicit

analysis in the 1980s. Baroni Urbani and De Andrade,

among many others, fear that an Internet-based publication

system might circumvent – and thus undermine – our well

established peer review system, permitting anyone to pub-

lish whatever they like.

In Bolton’s own word, systematics is ‘a stepwise process’.

Fortunately a large vanguard of young and enthusiastic ant

taxonomists will test the hypotheses of his new system.

Bolton himself though has made this possible. After he

retired in 2004, he left behind the most impeccably organ-

ized legacy, both in printed form, and through his careful

curatorial work in the collection at the Natural History

Museum in London. Almost single-handedly he has ensured

that the next generation approaches their analysis at a

previously never seen depth of understanding of ant

systematics, hypothesis of phylogenetic relationships and

definitions of gaps in our knowledge.

No doubt, ants are more than just ecologically important.

They provide material for discussion anywhere, from

diplomatic gatherings around the world to heated scientific

discussion on copyright (Dalton, 2003), since almost every-

body, from Salvador Dali to John Doe, has something to

report. Luckily, myrmecology is strongly robust these days.

Bolton, Baroni Urbani and Wilson’s outstanding legacy

encourages this vigour, showing that ants can be used as

the perfect example to demonstrate the value of systematics

information in science and beyond, although, oddly

enough� it may not be their intention� their significant

contributions play a crucial role in shaping our information

future.
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