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Abstract Estimates of the numbers of species that have become extinct during historic

times may need to be reconsidered in view of issues that may not factor highly in academic

consciousness. For example, there are (a) species that may have gone extinct since their

collection, yet were never described, (b) species now extinct of which there are extant durable

remains but that have not yet been collected or described, and (c) organisms that may have

been dependent on species that are now extinct. The case of overlooked species that have

become extinct in historic times is exemplified by the paper of Richling and Bouchet in this

issue of Biodiversity and Conservation. This paper also emphasizes the need for detailed

taxonomic study as a foundation for biodiversity conservation. However, as a matter of

policy, the journal does not currently include articles with descriptions of novel taxa, but an

exception is made here because of the importance of the phenomenon of extinction before

description and to stress the role of taxonomy in biodiversity conservation, both being issues

not always widely appreciated by conservation biologists and biodiversity scientists. Based

on preserved shells, Richling and Bouchet report a radiation of helicinid land snails (nine new

species and one previously described), from a group of Pacific islands, with eight of the nine

new species and the single previously described species appearing to be extinct.
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Introduction

The importance of biological reference collections of all kinds in understanding and

documenting extant organisms is well-recognized. Such collections include those of

botanical gardens, herbaria, microbial culture collections, museums, and research institutes

(Heywood 1995; Rushton et al. 2001). Their importance ranges from the safeguarding of

name-bearing types to ensure the accurate application of scientific names, to the use of

collection data for biogeographical and historical studies and the preservation of voucher

material necessary to verify particular records. Specimens of species that have not been

named and described abound in museums, and Costello et al. (2013) suggested that there

could be as many as 0.5 million unnamed species already in collections. In the case of

flowering plants, Bebber et al. (2010) estimated that around half of the 70,000 species still

to be described had already been collected and were stored in herbaria while, for the fungi,

Hawksworth and Rossman (1997) suggested that there could be more than 20,000 unde-

scribed species present in collections. The same situation undoubtedly applies to animal

groups and protists, as well as microbes maintained in collections of living cultures. The

proportion of such undescribed extinct species in collections is unknown, but cases have

been demonstrated. Richling and Bouchet (2013), in this issue, cite some examples drawn

from different groups of organisms.

In addition to species already in collections, historically extinct, but undescribed,

species can be discovered from durable remains such as the hard parts of animals and

plants. This is commonplace in palaeontology, but rarely considered for historical

extinctions except in the notable case of bird remains on Pacific Islands (Pimm et al. 2006).

The case involving snail shells (Richling and Bouchet 2013), shows just how important this

can be in some other groups of less well-studied organisms.

Implications of extinction before description

The occurrence of species that have become extinct prior to description or collection has

profound implications for estimates of rates of species extinction. While some of the

already-collected but undescribed species, and ones described from newly discovered

remains, will still be present living in the wild, others will not.

When attempts are made to obtain figures of recorded extinctions so that global esti-

mates of species loss can be made, the issues of undescribed species already in collections

and those represented by undiscovered durable remains are generally ignored. It would

seem, therefore, that estimates of extinction rates in historical times, which are based on

extinctions of known species (e.g. Dirzo and Raven 2003), will necessarily be

underestimates.

Biodiversity and Conservation is not a taxonomic journal, and the current policy is not

to accept submissions that include new species descriptions. However, following discus-

sion between the Publishers and ourselves (as Editor-in-Chief and Corresponding Editor,

respectively), an exception is made here for the paper of Richling and Bouchet (2013). This

unusual step has been taken as that paper serves to emphasise, to all conservation biologists

and biodiversity scientists, that recorded historical species extinctions will always under-

estimate the true situation in diverse groups of organisms. It also implicitly emphasizes the

key role of and need for detailed taxonomic study (Sluys 2013), especially of lesser known

groups (Ponder and Lunney 1999), as the foundation for comprehensive biodiversity

conservation. If there are indeed sufficient numbers of taxonomists worldwide to cope with
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the task of describing all eukaryote species on Earth as Costello et al. (2013) argue, it is

evident that efforts need to be re-directed towards the least known groups, notably fungi,

invertebrates and protists.

Based on both newly collected and historic museum material, Richling and Bouchet

(2013) discovered a radiation of hitherto undescribed species of endemic helicinid land snails,

in the Gambier Islands of French Polynesia, that had become extinct probably in the latter part

of the nineteenth century. These were represented in the top soil by empty shells. This single

study increases the global number of recorded mollusc extinctions by almost 2 %. A similar

paper was recently published on a radiation of extinct but undescribed endodontid land snails

from Rurutu, also in French Polynesia, but in the taxonomic literature and so unlikely to be

noticed by the biodiversity conservation community (Sartori et al. 2013).

As pointed out by Stork (2010), with reference to birds in Pacific Islands in general, it is

difficult to argue that this phenomenon, extinction before description, can be extrapolated

directly to continental land masses. However, evolutionary radiation in island systems

often leads to the presence of numerous narrowly endemic species. These narrow island

endemics are particularly susceptible to extinction through the impacts of invasive species

and as a result of other anthropogenic changes. Snails are especially vulnerable and oce-

anic island snails, particularly in the Pacific, constitute by far the largest group of extinct

land snails (Régnier et al. 2009).

It must also be borne in mind that species do not exist in isolation. In the case of plants,

Raven (1976) estimated that the extinction of a single plant species is ‘‘on the average,

accompanied by a 10–30 fold loss amongst other organisms’’. An independent analysis of

the numbers of bacteria, insects, fungi, nematodes and viruses known only as associates of

particular well-studied flowering plant species suggested 20, and a working figure of 15

was commended (Hawksworth 1998). How this figure relates to organisms other than

flowering plants, including both vertebrate and invertebrate animals, is currently unknown.

In some cases, however, dependent organisms will have been described in the absence of

any information that they were dependents.

Conclusion

Estimates of historical species extinction rates are likely to be underestimates if they do not

endeavour to allow for: (1) species represented only in collections and not yet formally

described; (2) species preserved as durable remains but not hitherto collected and

described; and (3) dependent organisms associated with those undescribed species that may

or may not have previously been recognized. Taxonomic study is thus the key to devel-

oping accurate estimates of extinction rates, especially of many of the lesser known groups

that constitute the vast majority of biodiversity, as well as being crucial as the underpin-

ning of efforts to conserve the remaining extant species in such groups.
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