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A fossil tooth can establish that an animal once existed. 

Establishing that no members of its kind remain alive is a different

problem. The first conclusion rests on a surviving object; the

second concerns an absence across places that no investigator can 

inspect completely.

The conceptual change examined here is the acceptance of irre-

versible biological disappearance as something natural history

could investigate. It depended on comparisons between fossil and

living forms, but also on arguments about the completeness and

limitations of knowledge of living animals. Extinction was not

simply read off a rock.

1. Three claims that must be separated

Consider three possible conclusions from an unfamiliar fossil: it

differs from specimens in a collection; it belongs to a distinct

species; and that species no longer exists. None follows automati-

cally from the previous one. A collection can be incomplete, a

species can vary, and a distinct species can survive in an 

unexamined region.

Georges Cuvier’s Essay on the Theory of the Earth makes the connec-

tion between these problems unusually explicit. He describes

reconstructing fossil animals through comparison with living

anatomy, examining the limits of variation, and considering

whether unknown large animals might still be found. The
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argument requires both anatomical discrimination and a case

against continued survival. [1]

The source used here is the English fifth edition of 1827, with

material added by Robert Jameson. It is a later presentation of the

program, not the verbatim text of Cuvier’s initial 1796 discussion

of fossil elephants. Its authorial essay and its editorial additions

must therefore be distinguished when attributing a claim.

2. The living collection becomes evidence about the
dead

An isolated fragment becomes informative through its relations to

other parts and other animals. Teeth differ in form and arrange-

ment; jaws constrain how teeth fit and function; connected skeletal

elements narrow the range of plausible reconstructions. 

Comparison supplies constraints that an imaginative picture of the

animal does not.

Cuvier presented the correlation of anatomical parts as central to

reconstructing fossil quadrupeds. He also treated differences

between fossil and living forms as needing comparison with

differences caused by climate, domestication and variation within

a species. The claim was not merely that two bones looked unlike

one another. [1]

This strategy made collections of living animals part of the

evidence for extinct ones. More comparative material could

strengthen an identification, reveal that an apparent difference

was ordinary variation, or expose an earlier reconstruction as too

confident. The method’s strength lay in constrained comparison,

not in a magical ability to infer an entire organism infallibly from 

any fragment.
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A modern reconstruction of the logic can be stated without

endorsing every historical anatomical judgement. If a proposed

identification requires a combination of characters incompatible

with the comparative material, it loses support. If independent

parts support the same distinction, the case becomes stronger. 

Classification remains an inference that can be revised when new 

material appears.

3. Why a missing large animal seemed more informative

Cuvier did not treat all absences as equally persuasive. In his

essay, he contrasted large terrestrial quadrupeds with marine

organisms, especially forms that might inhabit waters beyond the

reach of available collecting methods. The living marine inventory

was too incomplete to give the same force to an argument from 

non-observation. [1]

For large land animals, he argued that travel, local knowledge and

earlier accounts made the continued existence of some unknown

forms less plausible. He nevertheless explicitly considered unex-

plored interiors and islands as possible refuges. The possibility

had to be addressed; anatomical difference alone did not remove 

it. [1]

This reasoning contains both an enduring methodological insight

and a historical limitation. The insight is that the evidential value

of not finding something depends on the opportunity to find it. 

The limitation is that a historical investigator can overestimate the

geographical and taxonomic completeness of available knowledge.

An invented probability example clarifies the distinction without

assigning numbers to Cuvier. If a survey would detect a surviving

population with probability 0.9, one negative survey has a

different implication from a negative survey whose detection

probability is 0.01. Repeated surveys add information only to the
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extent that their failures are not simply repetitions of the same 

blind spot.

The example does not turn extinction into a universal numerical

threshold. It identifies why coverage, detectability and depen-

dence matter. A tiny population in an inaccessible habitat presents

a different evidential problem from a conspicuous large animal

that would be expected to leave many independent traces.

4. Disappearance is not its mechanism

Once the case for extinction is accepted, its cause remains open. 

Failure to find a living counterpart does not determine whether

the species disappeared rapidly or gradually, locally or globally,

through environmental change, competition or some 

other process.

Cuvier connected fossil evidence to a history of terrestrial revolu-

tions. That connection is part of the source’s historical explanation.

But the inference that a species is absent from the living world is

logically separable from the proposed geological event that

removed it. Accepting the first need not require accepting every

element of the second. [1]

This is why it is misleading to stage the history as two homoge-

neous camps, one believing only catastrophes and another only

slow change. A claim about the reality of extinction, a claim about

the rate of a particular event, and a claim about the general

character of Earth’s history are different commitments.

The article’s central rupture concerns the first commitment: disap-

pearance could become a legitimate object of evidence-based

natural history. It does not require one account of every extinction,

nor does it recapitulate the later explanation of 

evolutionary diversification.
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5. A historical world replaces a complete present
inventory

If every fossil had to correspond to something still living

somewhere, the present inventory remained, in principle, the key

to all past life. Genuine extinction breaks that restriction. Some

past forms have no surviving representatives, and reconstructing

them requires evidence that the present alone cannot supply.

That change enlarges both the possible history and the uncer-

tainty. A fossil record can now document losses, but gaps in the

record also complicate the timing of those losses. The last fossil

found is not automatically the last individual that lived. An event

in nature and the last observation available to an investigator are 

not identical.

Extinction thus became more than a label for an unfamiliar bone.

It became a claim connecting anatomy, distribution and time, with

a burden of proof that differs from demonstrating presence. The

new question was not only “What animal was this?” but “What

evidence warrants concluding that its history has ended?”

Related reading

BRK Article 004, “Cells become units of living organization,” also

distinguishes seeing an object from establishing a general claim

about living nature.
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