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WHAT IS 
NATURALNESS?





ONTOLOGICAL V. COGNITIVE CONCEPTIONS OF 
NATURALNESS
Ontological naturalness: for some entity, process, or classification to be natural is a 
property of the way the world is structured or partitioned – a world structure that 
excludes the influence of human scientific activity or the influence of their epistemic 
aims. 
­ “in so far as natural classification is grounded on real kinds, its groups are certainly not conventional; it 

is perfectly true that they do not depend upon an arbitrary choice of the naturalist” (Mill 1843: 720).

Cognitive naturalness: the naturalness of some entity, process, or classification is 
determined by the mode of investigation or aims of the investigator. On the cognitive 
account of naturalness, the property of naturalness, the existence of natural kinds, and 
the identification of natural partitionings are framed by the aims and purposes to 
which their naturalness is attributed. To be natural is to correspond to the way the 
investigator takes the world to be structured according to their presumptions and 
partitionings of it. 



1A.HOW DO WE DISTINGUISH BETWEEN 
ONTOLOGICAL DIMENSIONS OF 
NATURALNESS AND COGNITIVE 

DIMENSIONS OF NATURALNESS?

Instead of asking the 
question: 1. “what is 
naturalness?”



HOW MIGHT WE UNCOVER CONCEPTUAL 
COMMITMENTS? 



OPERATIONALIZING THROUGH COHERENT 
ACTIVITIES 
“all concepts… should be treated as being synonymous with the corresponding set of 
operations [that are used in its detection]” (Bridgman 1927:5)

“Operational coherence consists in aim-oriented coordination. A coherent activity is 
one that is well designed for the achievement of its aim, even though it cannot be 
expected to be successful in each and every instance…it consists in doing what makes 
sense to do in specific situations of purposive action” (Chang 2022: 40).



KINDING ACTIVITIES & ONTOLOGIZING 
PRACTICES
“the naturalness of natural kinds is revealed in how they are used, discovered, or 
made. This shifts metaphysical inquiry of natural kinds from the contents of the world to 
the activities of partitioning, conceptualizing, comparing, and categorizing—that is to 
ontologizing practices” (Kendig 2016:3).

“Paying attention to who is using natural kinds [means not just] studying putative 
natural kinds but also studying the activities and people who use them and value them” 
(Kendig 2020).

“in order to understand natural kinds, we need to do more than consider the existence 
claims of natural kinds, what is or is not the source of their naturalness, and their 
membership conditions. We also need to attend to how those activities contribute to the 
resulting categories” (Kendig 2023).



1B: WHAT ROLE DOES THE CONCEPT OF 
NATURALNESS PLAY IN THE 

DEVELOPMENT OF ACTUAL SCIENTIFIC 
KNOWLEDGE AND UNDERSTANDING?

Instead of asking the 
question: 1. “what is 
naturalness?”



“is both integrated internally and isolated from its 
surround[ings] … [components that] may be spatially 
distributed [such as] a hormone-mediated control system or 
a local population of crickets chirping in synchrony” 
(McShea and Venit 2001: 262).

WHAT IS A 
NATURAL PART 

OF SOMETHING?



NATURALNESS: 
3 INCOMPATIBLE 

CONCEPTUALIZATIONS 
IN PLANT 

MORPHOLOGY

1) Johann Wolfgang von Goethe’s LEAF-
ROOT-STEM archetype model

2) Agnes Arber’s developmental model of 
the leaf as a partial-shoot 

3) Rolf Sattler’s processual model



GOETHE’S 1790 
LEAF-ROOT-STEM 
MODEL OF 
BOTANICAL 
MORPHOLOGY

Goethe describes his 
metaphysical finding that 
“everything is [a] leaf” 
(Goethe 1787).

LEAF was used as a concept 
through which plant 
morphology could be 
explained: “the process by 
which one and the same organ 
presents itself to our eyes 
under protean forms, has been 
called the Metamorphosis of 
Plants” (Goethe 1790). 

The Plant Archetype by P.J.F. Turpin. In 
the 1837 edition of Goethe’s Works on 
Natural History (Image courtesy of 
Houghton Library, Harvard University).





AGNES ARBER’S CRITIQUE OF GOETHE’S 
LEAF-ROOT-STEM ARCHETYPE MODEL
 “the archetype concept is essentially mental—an 
intellectual instrument wherewith the mind brings order into 
the variegated manifold of phenomena” (Arber 1950: 
68). 

“the notion that leaf and stem are ultimate and discrete 
units of the plant body, is indeed of great antiquity; it was 
fostered, no doubt, by the observation of autumnal leaf-
fall, which was taken, not unnaturally, to indicate an 
essential discontinuity between the leaf and the axis which 
bore it” (Arber 1950:70). 



ARBER’S DEVELOPMENTAL 
MODEL

“the plant in endeavoring to preserve in 
its own being, repeats that being time 
after time, each daughter shoot or root 
becoming, in its turn, a parent shoot or 
root” (Arber 1950:78).

“the leaf is a partial-shoot, with an 
inherent urge towards becoming a whole-
shoot…just as the naked stem is a part of 
the shoot in which leaf development is in 
abeyance” (Arber 1950: 78-79). 



PERSISTENCE OF GOETHE’S LEAF-ROOT-STEM 
ARCHETYPE

“Roots, stems and leaves are the only vegetative organs of vascular plants. All other 
plant structures are modifications of one or another of these” (Greulach 1973: 488).

“the shoot bears leaves as lateral appendages and the root bears no leaves, just 
endogenously initiated lateral root branches” (Kaplan and Hagemann 1991: 695).

“the shoot bears leaves as lateral appendages and the root bears no leaves, just 
endogenously initiated lateral root branches” (Kaplan and Hagemann 1991: 695).   

“organs in plants are defined principally by their topographic-positional 
relationships”, (Kaplan 2022: 265). 



ROLF SATTLER’S CRITIQUE OF GOETHE’S 
LEAF-ROOT-STEM ARCHETYPE MODEL

 “although it is possible that a less general 
proposition, such as the statement that all trees 
have leaves, might be formed inductively, the 
invention of a generalization with the scope of 
[Goethe’s] classical model required intuition and 
imagination” (Sattler 1986: 103). 

  “the phrase ‘the true nature of an organ’ and 
other essentialist expressions are still used by the 
majority of modern plant morphologists” (Sattler 
1974: 369).



ROLF SATTLER’S PROCESSUAL 
MODEL
“the shoot may consist of the following parts: shoot, caulome, 
phyllome, root, emergence, and structures intermediate 
between any of the preceding…and are no longer mutually 
exclusive; they may merge into each other…and all changes 
in position are accepted as such” (Sattler 1974: 367).

 “developmental and positional constraints deviate 
considerably from the rules used in classical 
morphology…and may be better understood within the 
conceptual framework of Arberian morphology” (Rutishauser 
and Isler 2001: 1194).  



NATURALNESS IN 
THE MAKING

Scientific research 
relies on plant 

morphology models 
to partition whole 
plant bodies into 
their natural parts

The accuracy of 
research conclusions 

employing these 
partitionings 

depends on the 
imputed naturalness 

of their parts 
conceptualizations

What is considered 
a natural part is 
determined by 
what model one 
employs which in 
turn grounds the 

partitioning 
practices one uses

How phenomena 
are felt, 

understood, and 
interpreted by 
investigators as 

natural varies with 
the model they use. 



NATURALIZING NATURALNESS?
What does describing naturalness as a property that can be naturalized tell us about scientific 
knowledge-making activities like partitioning or kinding? 

1) Naturalizing naturalness describes a process by which a concept of naturalness becomes 
associated with or treated as, natural (NB: this may lead to epistemic failure as well as success)

2) Naturalness is something that is not so much made through the model the investigator adopts but 
is made and remade in its repeated use and revision within plant morphology. This repeated use 
and revision is informed by the purpose for which the investigator is seeking to partition parts as 
natural. 

3) If what we are interested in is the nature of naturalness, understanding of it would seem to 
necessitate that we attend to the activities involved in the making and remaking of naturalness in 
the field in which it is used. 

4) Naturalness can perhaps best be described as a contextually-bound classificatory concept that is 
made and remade in its operationalized use within a model, theory, set of practices, or discipline. 
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ROLF SATTLER’S CONTINUUM MODEL

“Each of the four concepts [SHOOT, CAULOME, PHYLLOME, and TRICHOME] functions 
as an injunction so that any individual structure that occupies the space between the 
four points can be a partial member of two, three, or four [of them]. For example, 
structures occurring on the leaves of Begonia hispida var. cucullifera may belong 
100% to 0% to the leaf class and 0% to 100% to the trichome class. In other words: 
some are leaves, others are hairs (trichomes), and still others are intermediate 
between leaves and hairs (trichomes)” (Sattler 1986: 123). 

While Sattler suggests his view is just a loosened-up version of the classical model--
one that allows for both non-mutual exclusive relationships between organ categories 
and variable organ positions--he claims that this looser model should be adopted as 
these changes have important epistemic and metaphysical consequences for our 
understanding of the nature of plant morphological (Sattler 1974: 378). 


