Chapter IV: The Cell and the Organism

Comprebensive Analytical Summary

1. Chapter Position in Overall Argument

Chapter IV occupies a pivotal structural position in Smuts's argument, serving as the second
major case study in his ascending hierarchy of natural wholes. Having established in Chapter 111
that the atom constitutes the first fundamental structure of the universe—characterised by
internal organisation, structural order, and a surrounding 'field'—Smuts now demonstrates that
the cell represents the second and even more remarkable permanent structure to have survived
cosmic evolution. This parallel treatment is deliberate and methodologically essential: by showing
that both atoms and cells exhibit similar underlying principles of wholeness (internal
organisation, dynamic equilibrium, field effects, and emergent properties exceeding their parts),
Smuts builds his inductive case for Holism as a universal principle operative across all levels of
existence.

The chapter performs four essential functions in the book's architecture. First, it establishes the
cell as the origin point and fundamental unit of life, thereby grounding all subsequent discussion
of biological phenomena in a concrete structural foundation. Second, it demonstrates the
qualitative leap from inorganic to organic organisation, showing how the cell introduces
genuinely novel properties—metabolism, reproduction, self-healing, purposive regulation—that
cannot be reduced to or predicted from physical and chemical principles alone. Third, it prepares
the conceptual ground for Chapter V's formal introduction of Holism by repeatedly drawing
attention to an unidentified 'inner factor' that produces the remarkable co-ordination and unity
observable in cellular and organismic activity. Fourth, it explicitly distinguishes organic regulation
from Mind, thereby preventing premature identification of vitality with mentality while
preserving Mind as a later evolutionary emergence to be treated in subsequent chapters.

Smuts positions the cell as evidence that evolution proceeds not randomly but through the
progressive elaboration of structural wholes. The atom and the cell are, he insists, the 'two
permanent survivals' that enable us to 'scrutinise for clues as to the basic character of the
universe' (p. 57). Other structures may have arisen 'before and after the origin of atoms and cells,
as well as in between,' but these 'have passed away' (p. 57), leaving only these two peaks of
achievement from which to read evolutionary tendency. This methodological commitment to
treating stable structures as windows onto cosmic process will become central to Smuts's
argument for Holism as a vera causa—a true operative factor in nature rather than a mere
descriptive category.

2. Key Concepts Introduced or Developed

2.1 The Cell as Second Fundamental Structure

Smuts establishes the cell as the biological counterpart to the atom: "The atom and the cell are
the two fundamental structures in the universe that we at present know of—the atom being the
unit of the world of matter, the cell the unit of the world of life' (p. 59). This parallel is not
merely classificatory but ontological. Just as the atom revealed that 'external properties' emerge
from 'internal energies and their structural grouping,' so the cell demonstrates that life's
phenomena arise from the organisation and co-ordination of protoplasmic constituents. The cell



is 'a little complex world of its own' with its own 'field' (p. 59)—language directly echoing the
atomic description in Chapter I11.

2.2 Protoplasm and Cellular Constitution

Smuts provides a detailed account of cellular structure as understood in 1920s biology. The cell
consists of 'chemically very complex substances called in the aggregate protoplasm, which is the
physico-chemical basis of all forms of life' (p. 63). Key structural elements include the nucleus
('which contains certain chromatin bodies of a rich protein charactet), the cytoplasm
('sutrounding the nucleus and reticular in structure'), the cell membrane ('semi-permeable,
admitting of the osmosis through it of certain substances and not of others'), and various
inclusions (‘cell-saps and solutions and even minute particles of crystals'). The whole constitutes
'a colloidal system' (p. 63) characterised by constant circulation and movement 'much more than
the usual promiscuous Brownian movement in inorganic colloidal mixtures' (p. 63).

Terminological note: Smuts's use of 'protoplasm' reflects the cell theory of his era, which
treated protoplasm as a quasi-unified living substance. Modern cell biology has dissolved this
concept into the more differentiated understanding of cytoplasm, organelles, and molecular
constituents. However, Smuts's philosophical point—that the cell's constituents form an
organised, dynamic whole irreducible to their chemical composition—remains pertinent to
contemporary debates about biological organisation.

2.3 Metabolism as Defining Characteristic of Life

Metabolism emerges as the central concept distinguishing living from non-living matter: 'it may
therefore be said that metabolism is the process which above everything distinguishes living
from non-living mattet' (p. 65). Smuts emphasises that metabolism involves genuine
transformation rather than mere accretion: "The material taken in is entirely altered and
recombined into the substance of which the protoplasm is composed' (p. 65). This contrasts
sharply with crystal growth, where 'material, already present in dissolved form, may be deposited
in solid form' without fundamental alteration (p. 65).

The metabolic process involves three phases: uptake and transformation of external materials,
assimilation into the living substance of the cell, and secretion of products for building other
parts of the organism or supplying energy. Crucially, 'while apparently a series of chemical and
physical processes,' metabolism 'implies a co-ordinated system which is unlike anything seen in
the purely physical or chemical domain' (p. 65). The physical and chemical details are 'merely the
mechanisms or instrumentalities used by a deeper organic process, which means and does much
more than the physical or chemical details which we can identify' (pp. 65-60).

2.4 Enzymes and Colloid Catalysis

Smuts discusses enzymes as 'very complex substances of the nature of ferments' that operate 'in
the protoplasm' to enable the distinctive transformations of organic life (p. 66). These catalytic
agents exist 'in colloidal form in the cells' and have 'at their surfaces or in their fields the power
of transforming other substances in the presence of the energy of sunlight or electricity' (pp. 66-
67). The enzyme concept allows Smuts to acknowledge that 'detailed reactions in organisms are
undoubtedly physical and chemical' while maintaining that 'in living organisms there is, however,
over and above these particular reactions a specific synthesis of them all which constitutes the
real essence of life' (p. 68).

2.5 Organic Regulation versus Physical Equilibrium



A critical distinction emerges between the equilibrium characteristic of atoms and compounds
and the regulation characteristic of organisms: "The system of organic regulation and co-
ordination among an indefinitely large number of parts which makes all the parts function
together for certain purposes is a great advance on the system of physical equilibrium in atoms
and compounds' (p. 58). Physical equilibrium is essentially static—a balance of forces that
maintains configuration. Organic regulation is dynamic—an active process that maintains
function, responds to perturbation, and directs activity toward the maintenance and development
of the whole.

This distinction is central to Smuts's anti-reductionist argument. If organic regulation were
merely another instance of physical equilibrium, reduction of biology to physics might succeed.
But the purposive, self-maintaining, creative character of organic regulation suggests an
ontologically novel mode of organisation that emerges with life but is not derivable from pre-
vital physics.

2.6 Organic Regulation versus Mind

While insisting on the irreducibility of organic regulation to physical process, Smuts equally
insists on distinguishing it from Mind: organic regulation 'is yet quite distinct from the control
which, at a later stage of Evolution, Mind comes to exercise in animals and humans. Mind as we
know it should therefore not be ascribed to the cell or the lower organisms; but organic
regulation seems on that lower level to be even more effective than Mind is at a later stage' (p.
58).

This position navigates between mechanism and panpsychism. Against mechanism, Smuts
maintains that cells exhibit purposive, self-maintaining activity irreducible to physics. Against
panpsychism, he denies that this activity constitutes mentality: 'If psychism is the key, we should
have to ascribe to the cell so large a measure of mentality as to reduce the whole supposition of
psychism to absurdity' (p. 76). The cell is 'on the way to Mind, but Mind in any proper sense of
the term is at this stage still far off' (p. 75). This careful parsing preserves the emergentist
structure of Smuts's system, where genuine novelty appears at successive evolutionary
thresholds.

2.7 The 'Inner Factor'

The chapter culminates in the identification—though not yet the naming—of an 'inner factor in
Evolution which requires identification and description' (p. 59). This factor is responsible for the
'central regulation and co-ordination of all parts' observable in cells and organisms, whereby 'the
parts appear to play a common part and to carry out some common purpose or to act for the
common well-being. They seem to respond to some central pressure. There seems to be a central
regulator’ (p. 59).

Smuts summarises: 'We have seen a factor in matter making for structure; we now see a factor in
organism making for central regulation and co-ordination of all parts. We are evidently in the
presence of some inner factor in Evolution which requires identification and description. That
will be attempted in the next chapter' (p. 59). This announcement explicitly prepares for Chapter
V's formal introduction of Holism as the sought-for principle.

2.8 Cellular Cooperation and the Whole

The chapter develops an extensive account of cooperation among cells within multicellular
organisms. Metabolism demonstrates that 'the activities of the cell are not self-centred or self-
regarding. The cell functions for other cells and for the plant as a whole' (p. 76). The secretions



of one cell 'are intended to build up other cells or to serve the plant as a whole' (p. 76). The
whole organism is 'one vast co-operative system, in which the individual cells in their continuous
functions and labours make their contribution to the common cause, and work so that other
cells or the plant itself or the species to which it belongs may live' (pp. 76-77).

This cooperation is not accidental but regulated: 'there is some co-ordinating factor which
influences the cells and their organs in some specific direction, and thus co-ordinates and unifies
their functions and produces the co-operation we observe' (p. 77). The organism exhibits "the
impress of the whole which forms the organism ... cleatly stamped on all the details' (p. 78).

2.9 Self-Restoration and Regeneration

Regeneration provides dramatic evidence for the priority of the whole: 'many plants and animals
have the power of restitution in case of damage or mutilation. The newt forms a new leg in the
place of the severed limb. The plant supplies the place of the severed branch with anothet' (pp.
78-79). Most remarkably, 'if the crystalline lens is removed from the eye of a Triton, the iris will
regenerate a new lens, although the lens and the iris in this case have been evolved from quite
different parts' (p. 79).

Such phenomena show 'how effective is the power of the organism as a whole, and how strong
is the tendency towards the whole even in the individual cells' (p. 79). Regeneration is not routine
inherited behaviour but 'abnormal power to do this in the very unusual case, so far removed
from all idea of routine' (p. 79), demonstrating the organism's capacity for creative response to
novel situations in service of maintaining its integrity as a whole.

2.10 Reproduction and Self-Transcendence

Reproduction receives extensive treatment as evidence that the organism 'is part of a larger
situation of life towards the fulfilment of which its most fundamental functions are directed' (p.
80). In reproduction, 'the cell or the organism clearly appears to go beyond itself, its functions
become transcendent' (p. 80). The reproductive process demonstrates 'the essential selflessness,
the disregard of self, and the transcendence of self' that 'harnesses the individual to the needs of
the race, exhausts its reserves of strength, and often costs it its life' (p. 80).

This self-transcendence instantiates 'the principle of sacrifice, of the subordination of the part to
the whole, of the individual to the race or type' (p. 81). Smuts sees in reproduction the
organism's participation in a whole greater than itself—the species, the type, the ongoing process
of life—thereby anticipating the hierarchical structure of wholes developed in later chapters.



3. Dialectical Context: Views Critiqued and Thinkers Engaged

3.1 Mechanistic Biology

The chapter's primary critical target is the mechanistic reduction of biological phenomena to
physics and chemistry. Smuts acknowledges that 'the detailed reactions in organisms are
undoubtedly physical and chemical' (p. 68), but he insists that 'in living organisms there is,
however, over and above these particular reactions a specific synthesis of them all which
constitutes the real essence of life. And the synthesis has an influence over the detailed processes'
(p. 68). The laboratory synthesis of organic compounds—Smuts mentions Baly's work on photo-
synthesis—may reproduce some chemical products but captures only 'a distant resemblance to
what takes place in the organic process' (p. 67).

The mechanist treats organic processes as nothing more than the sum of their physical and
chemical details. Smuts's anti-mechanist position is more subtle: he accepts the physical and
chemical mechanisms as real but regards them as 'merely the mechanisms or instrumentalities
used by a deeper organic process' (p. 65). The whole influences and directs the parts; explaining
the parts does not explain the whole.

3.2 Vitalism and Panpsychism

Smuts is equally critical of vitalist and panpsychist responses to mechanism. The temptation to
ascribe the cell's 'surprising activities to an inner mentality or organic psychism' is explicitly
rejected: 'even the most highly evolved human intelligence finds it difficult to understand all that
goes on in the cell. If psychism is the key, we should have to ascribe to the cell so large a
measure of mentality as to reduce the whole supposition of psychism to absurdity' (p. 706).

Those 'who ascribe Mind or even potential Mind to the cell open the door to the most serious
confusions' (p. 75). Smuts seeks a third way: acknowledging organic purposiveness without
identifying it with mentality, recognising emergent novelty without positing mysterious vital
forces. The 'inner factor' that produces organic regulation is natural, immanent in evolution, and
available to scientific investigation—not a supernatural addendum to physical process.

3.3 Darwinian Natural Selection

Smuts raises the question of whether organic cooperation results from external selection or
internal coordination: 'Are the cells and the organs which they form in the same plant or animal
free and independent, so that the co-operation which we observe in their functioning is a mere
accidental result of their individual uncontrolled reactions and behaviour? Or is there some co-
ordinating factor which influences the cells and their organs in some specific direction?' (p. 77).

The analogy to Darwinian selection among organisms is explicit: 'It will be seen that the issue
here raised as between the cells inside the organism is analogous to that which Darwinism has
raised as between separate organisms in their struggle for existence' (p. 77). Smuts defers the full
answer to Chapter VIII but indicates his preference for an 'internal principle of co-ordination' (p.
77) over purely external selection. Natural selection may winnow forms, but the creative
production of organised wholes requires an inner factor.

3.4 Historical Figures in Cell Theory

Smuts provides a brief history of cytology, mentioning Robert Hooke's seventeenth-century
observation of 'cells," Grew and Malpighi's studies of plant tissues, Treviranus's work on tube-



cells, Robert Brown's 1831 discovery of the nucleus, Schleiden's 1838 elucidation of the cell's
role in plant structure, Schwann's extension to animal structure, von Mohl's mid-century
clarification of protoplasm and the formula 'omnis cellula e cellula,’ and the twentieth-century
rediscovery of Mendelism by De Vries and the rise of genetics (pp. 60-61). This historical sketch
positions Smuts's philosophical analysis as building upon and interpreting the empirical findings
of cell biology.



4. Main Arguments: Premises, Reasoning, and Conclusions

4.1 The Argument from Parallel Structures

Premise 1: The atom is the first fundamental structure of the universe, characterised by internal
organisation, structural order, and a surrounding field.

Premise 2: The cell is the second fundamental structure of the universe, exhibiting 'far greater
complexity of structure and function' but analogous internal organisation, dynamic equilibrium,
and field-like properties.

Premise 3: Both structures are 'permanent survivals' of cosmic evolution, indicating that they
embody something essential about how nature organises itself.

Conclusion: There is 'a universal pervading feature of Nature' (p. 83), 'a synthetic ordering
feature or process' (p. 83) that manifests in both atomic and cellular organisation, awaiting
isolation, identification and exact formulation' (p. 83).

4.2 The Argument from Metabolic Transformation

Premise 1: Crystals grow by accretion of pre-existing material 'without any change being made
in its constitution' (p. 65).

Premise 2: Living cells grow through metabolism, which 'entirely alters and recombines' intake
material into 'the substance of which the protoplasm is composed' (p. 65).

Premise 3: Metabolic transformation requires 'a co-ordinated system which is unlike anything
seen in the purely physical or chemical domain' (p. 65).

Conclusion: 'Metabolism is the process which above everything distinguishes living from non-
living matter' (p. 65), and this distinction involves a qualitatively different mode of organisation,
not merely quantitative complexity.

4.3 The Argument from Regeneration

Premise 1: Many organisms can regenerate lost parts—newts regenerate limbs, plants replace
branches, the iris regenerates a removed lens.

Premise 2: Regeneration requires cells to "perform the functions (quite new to them) of the
damaged parts or to restore them in whole or in part' (p. 79).

Premise 3: This abnormal restorative capacity cannot be explained by inherited routine, since it
responds to novel damage situations.

Conclusion: There is 'effective power of the organism as a whole' (p. 79) and 'strong tendency
towards the whole even in the individual cells' (p. 79), demonstrating that the whole exercises
influence over the behaviour of parts.

4.4 The Argument from Reproductive Self-Transcendence

Premise 1: In reproduction, 'the cell or the organism cleatly appears to go beyond itself, its
functions become transcendent' (p. 80).



Premise 2: Reproduction involves 'the essential selflessness, the disregard of self' that 'harnesses
the individual to the needs of the race' (p. 80).

Premise 3: This self-transcendence is universal across organic nature and 'stamped on the very
heart of Nature' (p. 81).

Conclusion: The individual organism is 'part of a larger situation of life' (p. 80) and participates
in a whole (species, type) greater than itself, demonstrating hierarchical organisation of wholes.

4.5 The Argument Against Cellular Psychism

Premise 1: The cell's activities ate so complex that 'even the most highly evolved human
intelligence finds it difficult to understand all that goes on in the cell' (p. 76).

Premise 2: If psychism explained cellular activity, 'we should have to asctibe to the cell so large
a measure of mentality' that the supposition becomes absurd (p. 706).

Premise 3: Mind, as evidenced in animal behaviour, represents 'a much later development in the
process of organic Evolution' (p. 76).

Conclusion: "The cell has not yet mind' (p. 76); organic regulation is a distinct mode of
organisation that is neither reducible to physics nor identifiable with mentality—it is 'on the way
to Mind' but requires independent conceptualisation.



5. Evidence and Examples Used

5.1 Cellular Phenomena

Smuts draws on the full range of 1920s cytological knowledge. He describes the human brain as
containing 'about 9000 million cells' (p. 61), cell diversity across tissues ('the cells of the nerves
and the bones and the muscles ... differ markedly from each othet' [p. 61]), protoplasmic
streaming ('a constant circulation and agitation of the cell fluid, which gives it the appearance of
a stream' [p. 03]), and enzyme-mediated processes including the transformation of carbon
dioxide to starch via 'formaldehyde, dextrose, maltose' (p. 60).

5.2 Regeneration Examples

Three regeneration examples are prominent: the newt forming 'a new leg in the place of the
severed imb' (p. 79), plants replacing 'the severed branch with anothet' (p. 79), and most
strikingly, the Triton's iris regenerating 'a new lens, although the lens and the iris in this case have
been evolved from quite different parts' (p. 79). The Triton example is particularly powerful
because it demonstrates regeneration across embryologically distinct tissues—evidence that the
whole organism directs restoration regardless of developmental origin.

5.3 Reproductive Phenomena

Smuts discusses cell division ('the cell when it proceeds to divide into two assumes the
appearance of an electrical and polar system' [p. 69]), chromosome behaviour (its nuclear
material arranges itself in parallel bodies or chromosomes like an electrical or electro-magnetic
field' [p. 69]), reduction division and the maintenance of chromosome number across
generations, the alternation of haploid and diploid generations, and the similarity of reproductive
mechanisms across plants and animals despite their ancient divergence (pp. 68-72).

5.4 Laboratory Experiments

Smuts cites 'Professor Baly and others' who imitated 'photo-synthesis in the laboratory,’
producing formaldehyde from carbon dioxide and water under mercury vapour light (p. 67).
Baly's further synthesis of 'formaldehyde and sugar from carbon dioxide and moisture by the
action of sunlight on the surface of certain coloured inorganic compounds, such as nickel
carbonate' (p. 67) is acknowledged as 'interesting and valuable' but judged to have 'only a distant
resemblance to what takes place in the organic process' (p. 67).

5.5 Plant Examples

The unicellular Pleurococcus (green slime on tree bark) illustrates the transition from unicellular
to multicellular organisation: 'daughter cells adhere to the parent cell until several divisions have
taken place and only then separate into individual cells' (p. 74). The fern's prothallus (‘a flat
thallus-like plant not unlike an alga' [p. 73]) suggests evolutionary connection between algae and
higher plants.

5.6 Biochemical Details

Smuts mentions glutathione as an example of 'very complex substances ... whose external
surfaces absorb free Oxygen and whose interior undergoes the opposite change of setting free
this Oxygen and building up higher organic structures' (p. 70), illustrating the intimate
connection between cellular chemistry and organismic function.






6. Key Quotations

On the Cell as Fundamental Structure

"The aton and the cell are the two fundamental structures in the universe that we at present
know of—the atom being the unit of the world of matter, the cell the unit of the world of life. In
the last chapter we considered the structure of the atom and showed how the external properties
of the atom were the expression and resultant of its internal energies and their structural
grouping inside the atom. We saw the atom as a little complex world of its own, underlying the
outward properties as well as the feld of that little world. We now pass on to consider the vastly
more complicated little world of the cell and its field." (p. 59)

This passage establishes the atom-cell parallel that structures the entire chapter. The language of
'field' directly carries over from the atomic discussion, preparing for the holistic interpretation.

On the Cell's Unique Character

"To use a metaphor, the cell is the point where matter or energy roused itself from its slumbers
and became active from within, with activities and functions which reveal its inner character and
nature, so to say. It is a new structure in which energy develops or acquires a new form of
activity, becomes functional, becomes in some inexplicable way endowed with special characters of
selectiveness and reproduction, of self-help and self-control, which constitute a unique departure
in the universe." (pp. 62-63)

This striking passage uses the metaphor of 'awakening' to characterise the emergence of life. The
cell represents matter becoming 'active from within'—a crucial conceptual move that
distinguishes organic from inorganic activity.

On Metabolism as Distinguishing Mark of Life

"It may therefore be said that metabolism is the process which above everything distinguishes
living from non-living matter. The cell is not a static or stationary organismy it is for ever being
built up by new material which it transforms into its substances, and it is for ever being broken
down through the new cell substances which it secretes and gives off in order to build up the
various parts of the complete plant or to supply the energy necessary for its functioning.' (p. 65)

This passage identifies metabolism as the defining characteristic of life, emphasising the dynamic,
transformative character of organic activity in contrast to the passive accretion of crystals.

On the Inner Factor

"In such phenomena there seems to be something more in actual operation than merely the parts;
the parts appear to play a common part and to carry out some common purpose or to act for the
common well-being. They seem to respond to some central pressure. There seems to be a central
regulator. We have seen a factor in matter making for structure; we now see a_factor in organism
making for central regulation and co-ordination of all parts. We are evidently in the presence of
some inner factor in Evolution which requires identification and description. That will be
attempted in the next chapter.” (p. 59)

This climactic passage announces the chapter's central discovery and points forward to Chapter
V's introduction of Holism. The 'inner factor' is characterised functionally—it makes for
regulation and coordination—before receiving its name.

On Cellular Cooperation as Mutual Service



"An organism is fundamentally a society in which innumerable members co-operate in mutual
help in a spirit of the most effective disinterested service and loyalty to each other. Co-operation
and nutnal help are written large on the face of Nature. Nay, more, if cell structure and
function can teach us anything, they are imprinted deep on the world of life, they are the very
meaning and sounl of Nature." (p. 82)

This passage extends the biological observations into quasi-ethical language. The cell teaches that
cooperation, not competition, is the fundamental principle of life. This anticipates the explicit
social and ethical dimensions developed in the book's later chapters.



7. Tier 1 Concept Development

The following tracks how Chapter IV develops the five core concepts that will eventually
constitute Smuts's mature holistic framework:

7.1 Holism as Fundamental Principle

The term 'Holism' does not yet appear in Chapter IV, but the concept is present throughout as
an unnamed explanatory principle. The chapter repeatedly identifies 'something more in actual
operation than merely the parts' (p. 59), 'a deeper organic process' underlying physical and
chemical details (p. 65), 'a co-ordinated system which is unlike anything seen in the purely
physical or chemical domain' (p. 65), and 'a specific synthesis ... which constitutes the real
essence of life' (p. 68). The climactic announcement of 'some inner factor in Evolution which
requires identification and description' (p. 59) prepates readers for Chapter V's naming of this
factor as Holism.

7.2 The Whole as Ontologically Primary

Chapter IV advances the ontological priority of wholes through multiple arguments.
Regeneration shows that 'the broken whole in organic nature restores itself or is restored by the
undamaged parts' (p. 79), demonstrating the whole's causal efficacy over parts. Metabolism
shows that the cell 'functions for other cells and for the plant as a whole' (p. 76), indicating that
part-behaviour is unintelligible except in relation to wholes. The organism exhibits 'the impress
of the whole ... clearly stamped on all the details' (p. 78). Most importantly, Smuts argues that
cells in organisms 'are different, they are differentiated in definite respects, and the totality of
differentiations fit into a plan or scheme, the fulfilment of which constitutes the complete
organism' (p. 78).

This contrasts explicitly with molecular composition: "The case is utterly unlike that of molecules
in a piece of mere matter, which are alike, which are repetitions of each other, and which can be
added or subtracted or otherwise expressed arithmetically' (p. 78). Organic wholes are not
aggregates but genuine unities with non-additive properties.

7.3 Fields as Extensions of Wholes

Field concepts appear prominently. The cell is described as a 'vastly more complicated little
world' with its field' (p. 59), directly paralleling the atomic field of Chapter III. Enzymes are said
to have "at their surfaces or in their fields the power of transforming other substances' (p. 67).

Cell division exhibits 'an electrical and polar system' with 'lines of force' proceeding through the
dividing cell (p. 69).

Particularly significant is Smuts's speculation about the electrical origins of life: "Were they not in
the beginning both electrical systems with their nuclei, their fields and their cataclysmic
behaviour?' (p. 69). This rhetorical question suggests that field structure may be fundamental to
both matter and life, providing a common principle across the inorganic-organic transition.

7.4 Creative Evolution and Synthesis

Creative synthesis is central to the chapter's treatment of metabolism and reproduction.
Metabolism involves 'complete transformation' (p. 65) and 'mysterious assimilation' (p. 65) of
materials—not mere rearrangement but genuine creation of new organic substance. The cell



performs 'real creative change' in which 'parts are continually being destroyed and replaced by
new protoplasm which is continually being formed' (pp. 64-65).

Reproduction extends creativity beyond the individual: 'in reproduction the cell or the organism
cleatly appears to go beyond itself, its functions become transcendent' (p. 80). The chapter
culminates in the claim that 'when there was achieved the marvellous and mysterious stable
constellation of electrical units in the atom, a miracle was wrought which saved the world of
matter from utter chaos and chance. But a far greater miracle was wrought when from the
atomic and the molecular order there was evolved a still deeper and subtler order in the inner co-
operative harmony of the cell' (p. 82). This language of 'miracles' emphasises the creative, not
merely combinatory, character of evolutionary emergence.

7.5 Mind as Emergent Phenomenon

Chapter IV carefully positions Mind as a later evolutionary emergence distinct from organic
regulation. Mind is explicitly not to be attributed to cells: 'Mind as we know it should therefore
not be ascribed to the cell or the lower organisms' (p. 58). The cell is 'on the way to Mind, but
Mind in any proper sense of the term is at this stage still far off' (p. 75).

Yet Smuts also indicates that Mind emerges from organic processes. Animal mobility in search
of food 'has led to unique developments in the direction of sensitiveness and consciousness,
which in the case of man have come to overshadow all that has gone before' (p. 75). Chapter IX
is announced as the treatment of Mind (p. 70), but this chapter establishes that Mind is prepared
by, though not identical with, organic regulation.

The relationship between organic regulation and Mind presents a provocative suggestion:
'organic regulation seems on that lower level to be even more effective than Mind is at a later
stage' (p. 58). This counterintuitive claim—that pre-mental regulation exceeds mental control in
effectiveness—invites further development in later chapters.



Conclusion: Chapter I'V's Contribution to the Holistic Argument

Chapter IV accomplishes several essential tasks in Smuts's overall project. It establishes the cell
as empirical evidence for the synthetic, organising tendency that produced atomic structure and
now produces biological organisation. It demonstrates that this tendency generates qualitatively
novel properties at the organic level—metabolism, reproduction, regeneration, cellular
cooperation—that cannot be reduced to physical and chemical mechanisms even while
employing them. It distinguishes organic regulation from both physical equilibrium (too weak)
and mental control (too strong), carving out conceptual space for a distinctive mode of biological
organisation. And it explicitly announces the 'inner factor' that Chapter V will name 'Holism.'

The chapter's rhetorical strategy is noteworthy. Smuts proceeds inductively, piling up evidence
from cytology, embryology, and physiology before drawing his conclusions. He acknowledges
the legitimacy of physical and chemical explanation while insisting on its insufficiency. He treats
opposing positions (mechanism, vitalism, panpsychism) with respect while marking their
inadequacies. The result is a careful, empirically grounded preparation for the speculative
synthesis to come.

From the perspective of Holism Rising, Chapter IV is crucial because it demonstrates Smuts's
commitment to building his philosophical position on scientific foundations. The cell is not
merely an illustration of pre-formed holistic principles; it is evidential ground from which holistic
principles are to be inductively derived. This empirical rootedness distinguishes Smuts's holism
from purely speculative alternatives and anticipates its continued relevance as biology discovers
ever more remarkable examples of cellular organisation, coordination, and creativity.



