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Seeing a cell and explaining an organism in terms of cells are

different achievements. A microscope can reveal compartments,

boundaries or nuclei without establishing that apparently

different tissues share a common organization. Nor does a static

image tell us how the structures in it originated.

The conceptual transformation involved two claims that had to be

connected but could also come apart: that cells are fundamental

units in plants and animals, and that new cells arise from existing

cells. The history is instructive precisely because an influential

theory could get the first relationship substantially right while

giving an incorrect account of the second.

1. An observed structure is not yet a universal unit

The familiar starting point is Hooke’s description of chambers in

cork. But the chambers in that preparation were not a transparent

view of all the activities of a living cell. Identifying a repeated

structural feature did not immediately supply a theory of living 

organization. [1]

To move beyond a local description, investigators needed compar-

isons across tissues and organisms. Plant walls made some bound-

aries conspicuous; animal tissues did not necessarily present the

same sharply separated appearance. A theory that crossed this

difference asserted an underlying relationship that was not simply

identical visual texture.
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Schleiden’s work on plants in 1838 and Schwann’s extension to

animal tissues in 1839 brought this relationship into a general

explanatory framework. The importance was the common unit of

organization, not just the addition of another object to a micro-

scopical catalog. [1]

The inference was ambitious. Similarities had to be distinguished

from superficial resemblance, and tissues with different appear-

ances had to be interpreted in relation to development and differ-

entiation. A general theory creates new questions about apparent

exceptions instead of making every specimen self-explanatory.

2. A fruitful generalization carried an incorrect
mechanism

The early framework did not contain modern cell biology already

completed. Schleiden’s account allowed cells to form through a

process compared to crystallization. This was an account of how

cellular units originated, not simply a denial that such units 

existed. [1]

That distinction matters when assessing a conceptual revolution.

If a proposed mechanism of cell formation fails, it does not follow

that the comparison between plant and animal cellular organiza-

tion must also fail. Different components of a theory can have

different evidential support.

Conversely, the success of the general comparison does not

validate every mechanism used to explain it. Treating the entire

framework as either true or false would conceal the work of

revision. The more useful question is which observations support 

which commitments.

An illustrative analogy is a map that correctly identifies several

towns while drawing an incorrect road between them. The towns
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do not vanish when the road is corrected. In cell theory, however,

the correction affected more than a connection on paper: it

changed the history that could be assigned to each living unit.

3. Continuity must be followed through time

A static preparation can show one cell or two nearby cells. It does

not by itself prove that the two arose by division of the one. 

Establishing cellular continuity requires evidence about transi-

tions: developmental sequences, the behavior of boundaries and

internal structures, and alternatives that could imitate the appear-

ance of division.

Robert Remak’s work in the 1850s provided evidence for the

derivation of cells through division. Virchow later popularized the

principle that cells arise from cells. Distinguishing the observa-

tional contribution from the famous formulation avoids assigning

the entire development to the most memorable name. [1]

The source used here is a modern textbook synthesis, not an

original observation record. It identifies the historical sequence

but does not permit us to reconstruct every preparation or settle

every priority dispute. The conceptual distinction between a unit

of structure and a unit of lineage does not depend on pretending

those documentary questions are already exhausted.

Once continuity is accepted, a newly observed cell belongs to a

reproductive history. Its appearance is not explained merely by

saying that suitable material assembled into a cellular form. One

can investigate which prior cell or cells contributed to it and how

division, growth and differentiation altered the lineage.
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4. The organism becomes analyzable without becoming
a heap

A cellular account allows tissue-level processes to be related to

activities of constituent cells. But a multicellular organism is not

adequately described by counting independent units. Position,

communication, extracellular material and developmental

relations affect what a cell does.

This is a logical limit on the reduction, not a retreat from it. A

component can be a useful unit of analysis without being suffi-

cient in isolation to explain every property of the whole. The claim

that a building is constructed from bricks does not imply that a

pile of bricks explains its architecture; equally, the analogy must

not obscure that cells are active systems whose interactions help

produce their surroundings.

The new program therefore contains two directions of explana-

tion. Processes in cells contribute to tissues, while the tissue envi-

ronment constrains cellular behavior. Recognizing the unit makes

those relationships investigable; it does not remove the need to 

study them.

The same caution applies to boundaries. A practical cellular

description must specify the organism and the process under

examination. It should not turn the typical picture of one nucleus

inside one tidy outline into an exceptionless definition covering

every biological arrangement.

5. What the theory does and does not explain

The principle of cellular continuity concerns the production of

cells within the living systems to which it is applied. It is not, by

itself, a completed explanation of the first origin of cells. Inferring
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that every observed cell has a cellular predecessor does not

provide an experimental reconstruction of life’s origin.

Nor does the theory alone explain heredity, metabolism, develop-

ment or disease in molecular detail. It supplies an organizational

framework in which more specific mechanisms can be sought. A

general unit is scientifically productive when it connects observa-

tions and generates tractable questions, not only when it offers 

a slogan.

The framework also changes what a counterexample would mean.

If an apparent new cell lacks an observed predecessor, possibilities

include a missed division, an inadequately resolved boundary, an

incomplete developmental sequence or a genuine failure of the

proposed account. Which explanation is justified depends on the

evidence; the theory should not make the observation immune 

to examination.

6. The rupture lies between image and organization

The central change was not the invention of magnification alone. It

was the connection of diverse observations to a general account of

living structure, followed by a correction of how that structure 

is propagated.

That history resists an inevitable-progress narrative. Improved

observation mattered, but interpreting observations also required

concepts that could be revised. An incorrect formation mechanism

could coexist with a powerful organizational insight. The eventual

framework emerged by separating them.

Cells became units of living organization when their explanatory

role extended beyond what happened to be visible in one prepara-

tion. They became units of lineage when their continuity through

reproduction acquired its own evidential basis. Keeping those

THE UNIVERSE AND ITS OBSERVERS

5



achievements distinct makes the transformation more intelligible

than reducing it to a list of discoverers.

Related reading

BRK Article 002, “Extinction becomes a fact of natural history,”

likewise separates an observed object from the wider historical

inference built around it.
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