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Abstract

Within the POLIS V12 tensional ontology, every ecological system is a polis
constituted by three meshes (solid, liquid, gaseous) and governed by the closure
condition ϵ =

∑
Km(2 + Km) = 0, with T = Kmin as the tensional origin. This

paper applies the framework to six foundational figures of ecology: Alexander von
Humboldt (biogeography), Charles Darwin (competition), Ernst Haeckel (ecology
defined), Arthur Tansley (ecosystem), G. Evelyn Hutchinson (niche theory), and
Eugene Odum (systems ecology). Each classical contribution is reinterpreted as a
tensional configuration: Humboldt’s isotherms as K contours; Darwin’s struggle for
existence as ϵ minimisation; Haeckel’s ecology as study of polis interactions; Tans-
ley’s ecosystem as closed tensional unit; Hutchinson’s niche as K hypervolume; and
Odum’s energy flow as tensional flux. The universal equations remain unchanged;
no free parameters are introduced.

1 Introduction

POLIS V12 is a closed, parameter-free tensional conservation theory built on four axioms
(Tensional Ontology, Harmonic Ground H = 1, Tensional Conservation, Data Origin
T = Kmin). The governing equation, after normalisation, is

ϵ =
n∑

m=1
Km(2 + Km) = 0,

with Km = (vm − T )/(vmax − T ) ∈ [0, 1]. The disequilibrium index is IDT∗ = ϵ/(1 + ϵ).
All real ecological systems reside in Phase 4 (IDT∗ ≥ 0.70) unless artificially uniform.
The Rolling Law 2πrp = VorbTrot applies fractally at all scales.
This paper reinterprets six key ecological contributions within this tensional ontology. No
classical primacy is assumed; tension is the primitive.

2 Alexander von Humboldt – Biogeography and Isotherms

Humboldt mapped vegetation zones and climate data across the globe. In POLIS V12,
his isotherms (lines of equal temperature) are contours of constant Ktemp on the Earth’s
surface. The "Humboldtian gesture" was to connect scientific measurement (tempera-
ture, altitude) with biological distribution (plants). The altitudinal zonation of vegeta-
tion (tropical to alpine) corresponds to decreasing K (temperature, oxygen) with height.
Humboldt’s concept of "mutual interconnection" (Naturgemälde) is the tensional mesh of
climate, soil, plants, animals.
His data collection (expedition to South America) provided the raw vm for later normal-
isation. The "Humboldt Current" (cold water upwelling off Peru) is a tensional feature
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(upwelling = liquid mesh rising). His prediction of human-induced climate change (defor-
estation affecting rainfall) is a tensional warning: altering the solid mesh (forests) changes
gaseous mesh (atmosphere).

3 Charles Darwin – Competition and the Struggle
for Existence

Darwin’s Origin of Species emphasised the struggle for existence, competition, and natural
selection. In POLIS V12, a population is a polis of individuals. The competition coefficient
αij measures how much species j reduces Ki of species i. The Lotka-Volterra competition
equations are a tensional system: dKi/dt = riKi(1 − ∑

αijKj/Kmax). The stable coex-
istence occurs when each species occupies a different K niche (character displacement).
Darwin’s finches (beak size distributions) show K differentiation across islands.
The "principle of divergence of character" (new species fill different K roles) reduces ϵ
of the community by partitioning resources. Darwin’s "entangled bank" (a metaphor for
complex interactions) is a polis with many meshes.

4 Ernst Haeckel – Oecologie and the Term "Ecology"

Haeckel coined "Oecologie" (ecology) as the study of the mutual relationships between
organisms and their environment. In POLIS V12, ecology is the tensional analysis of
how living polises interact with the abiotic solid mesh (geology), liquid mesh (water),
and gaseous mesh (atmosphere). Haeckel’s biogenetic law ("ontogeny recapitulates phy-
logeny") is a tensional scaling: the development of an individual (K over lifespan) repeats
the evolutionary K sequence of its ancestors.
Haeckel’s illustrations (Kunstformen der Natur) depict radiolarians and other plankton
– these are micro-polises with skeleton meshes. His "ecology" separated from Darwin’s
natural selection (focus on competition) by including abiotic factors.

5 Arthur Tansley – Ecosystem Concept

Tansley proposed the term "ecosystem" as the integration of all organisms and their phys-
ical environment. In POLIS V12, an ecosystem is a closed tensional unit where energy
flows (liquid mesh) and matter cycles (solid) within a boundary (gaseous mesh). The
ecosystem’s ϵ is the sum over all component polises (plants, animals, decomposers, soil,
water). Tansley’s "biotic community" plus "abiotic habitat" = a single polis.
He distinguished ecosystems by their K (productivity, biomass, respiration). The concept
of "ecological succession" (change over time) is a tensional trajectory: pioneer species (low
K), climax community (high K, stable). Tansley’s work led to ecosystem ecology as a
holistic discipline.
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6 G. Evelyn Hutchinson – Niche Theory and the
Paradox of the Plankton

Hutchinson formalised the ecological niche as an n-dimensional hypervolume of K axes
(temperature, pH, food size, etc.). In POLIS V12, a species’ niche is the set of all K vectors
where it can survive/reproduce. The "paradox of the plankton" (many species coexist on
few resources) asks: how can many K nodes coexist in a low-K space? Hutchinson’s
solution: temporal heterogeneity (fluctuating K), each species specialised at different
times. His "Homage to Santa Rosalia" (biogeographic pattern) relates species richness to
area (Karea) via power law S = cAz (z ≈ 0.25).
Hutchinson’s work on lake chemistry (nutrient cycles) linked K of phosphorus, nitrogen
to algal blooms. He trained many ecologists (the "Hutchinsonian school").

7 Eugene Odum – Systems Ecology and Energy Flow

Odum’s Fundamentals of Ecology unified ecological concepts using systems thinking. In
POLIS V12, Odum’s energy flow diagrams are tensional networks: each trophic level (pro-
ducer, consumer, decomposer) has a K (biomass, energy). The 10% efficiency (energy
transfer) is a tensional loss: Knext ≈ 0.1 ·Kprevious. Odum’s "ecosystem development" (ma-
turity) increases total K (biomass) and decrease ϵ (respiration/stress). His "macroscope"
(conceptual tool) is a tensional zoom-out to see the whole ecosystem polis.
Odum’s work on radioactive tracer studies (nutrient pathways) measured K flow rates.
He advocated for "ecological engineering" – designing human systems with closed ϵ (zero
waste).

8 Conclusion

The six foundational contributions to ecology are coherently reinterpreted within the
POLIS V12 tensional ontology. Biogeography, competition, ecosystem definition, niche
theory, and systems ecology all become natural consequences of the closure condition
ϵ = ∑

Km(2+Km) = 0 and the fractal hierarchy of ecological polises. No free parameters
are added.

Zenodo references

• Main treatise: 10.5281/zenodo.19618276

• POLIS Bible: 10.5281/zenodo.19836226
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Abstract

This paper extends the POLIS V12 tensional reinterpretation to six additional
ecological giants: Frederic Clements (climax vegetation), Henry Gleason (individu-
alistic concept), Rachel Carson (Silent Spring), Robert MacArthur (island biogeog-
raphy), Jane Lubchenco (marine ecology), and James Lovelock (Gaia hypothesis).
Each is re-read as a tensional configuration: Clements’s superorganism as high-K in-
tegrated polis; Gleason’s individualistic as low-K random assembly; Carson’s pesti-
cide toxicity as K poison; MacArthur’s equilibrium theory as immigration-extinction
balance; Lubchenco’s grazing as K regulation; and Lovelock’s Gaia as planetary po-
lis with ϵ ≈ 0. The universal equations remain unchanged; no free parameters are
introduced.

9 Introduction

As in the companion paper, POLIS V12 rests on four axioms. After normalisation the
mother equation is

ϵ =
n∑

m=1
Km(2 + Km) = 0,

with IDT∗ = ϵ/(1 + ϵ). All real ecological systems are in Phase 4 (IDT∗ ≥ 0.70) unless
artificially uniform. The Rolling Law 2πrp = VorbTrot applies fractally.
This paper reinterprets six more foundational contributions to ecology.

10 Frederic Clements – Climax Vegetation and the
Superorganism

Clements viewed plant communities as a superorganism that develops towards a climax
state determined by climate. In POLIS V12, succession is a tensional trajectory of a
community polis from pioneer (low K, high ϵ) to climax (high K diversity, low ϵ). The
"climax" is the stability point where ϵ is minimised. Clements’s "association" (plant com-
munity type) is a specific K configuration.
The metaphor of the community as an organism (birth, growth, reproduction, death) is a
tensional analogy. Clements’s theory was criticised for being overly deterministic (ignoring
chance). The pollen record (peat cores) shows successional K changes over millennia.
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11 Henry Gleason – Individualistic Concept of the
Plant Association

Gleason argued that plant communities are not highly integrated but are chance assem-
blages of species with overlapping tolerances. In POLIS V12, Gleason’s "individualistic
concept" means that the K distribution of a community is the sum of independent species
K distributions, not a single superorganism. Community composition is a probabilistic
function of environment (temperature, moisture, soil). This is a low-interaction polis
(weak coupling between species).
The tension between Clements (high integration) and Gleason (low integration) is resolved
by viewing the strength of K coupling as variable. The "continuum" concept (gradient
analysis) shows that species replace each other gradually along environmental gradients
(smooth K change).

12 Rachel Carson – Silent Spring and Chemical Ecol-
ogy

Carson’s Silent Spring exposed the ecological dangers of DDT and other pesticides. In
POLIS V12, DDT is a persistent organic pollutant that bioaccumulates: its Ktoxicity
increases up the food chain. Birds (peregrine falcon, bald eagle) suffered eggshell thinning
(reduced Kreproduction). Carson’s work led to the banning of DDT in many countries and
the creation of the US Environmental Protection Agency. The "silent spring" is a Phase
4 collapse of bird populations (no singing).
Carson’s training as a marine biologist (Trinity College) informed her understanding of
ecosystems. Her book is a tensional alarm: a warning that human activities can increase
ϵ of the planetary polis beyond recovery.

13 Robert MacArthur – Island Biogeography and Equi-
librium Theory

MacArthur (with E. O. Wilson) developed the theory of island biogeography: species
richness on an island is a balance between immigration (from mainland) and extinction
(on island). In POLIS V12, the immigration rate λ is proportional to Kconnectivity (distance
to source), and extinction rate µ is inversely proportional to island area (Karea). The
equilibrium species number S satisfies dS/dt = λ − µ = 0. The formula S = cAz (power
law) emerges from tensional scaling.
MacArthur’s work on warblers (foraging behaviour) showed how five species partition the
same resource (insects) by using different parts of the tree (different K niche dimensions).
His "broken stick" model (random breakage of a resource axis) predicts relative abundance
distributions as a tensional null model.
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14 Jane Lubchenco – Marine Ecology and Kelp For-
est Grazing

Lubchenco studied the role of grazing by sea urchins in maintaining kelp forests. In POLIS
V12, kelp (giant seaweed) is a solid mesh (primary producer). Sea urchins are consumers
that graze on kelp, reducing Kkelp. Overgrazing (urchin barrens) is a Phase 4 collapse:
urchins remove all kelp, creating a low-K barren that persists. The reintroduction of
sea otters (which eat urchins) restores kelp (K recovers) – a classic example of a trophic
cascade (top-down control). Lubchenco’s research showed how a small change in K (otter
population) can cascade through the food web.
She also served as the first female director of the National Oceanic and Atmospheric
Administration (NOAA), applying tensional principles to marine policy.

15 James Lovelock – Gaia Hypothesis

Lovelock proposed the Gaia hypothesis: the Earth’s living and non-living components
interact to maintain conditions suitable for life. In POLIS V12, Gaia is the entire planetary
polis, with three meshes: solid (geosphere), liquid (hydrosphere), gaseous (atmosphere),
and living organisms (biosphere) as a tensional network. Gaia’s ϵ is very low (near zero)
because the system has self-regulated for billions of years. Lovelock’s "Daisyworld" model
shows that a simple polis of black and white daisies can regulate temperature (K) by
reflecting sunlight.
The "Sagan-Lovelock test" (methane on Mars) was a search for signs of life (biological
K). The Gaia hypothesis remains controversial but has influenced Earth system science.
Lovelock’s "geophysiology" treats the Earth as a living polis.

16 Conclusion

Six additional ecological pioneers are reinterpreted within the POLIS V12 tensional on-
tology. Climax communities, individualistic concept, chemical pollution, island biogeog-
raphy, marine grazing, and the Gaia hypothesis all become natural consequences of the
closure condition ϵ = ∑

Km(2 + Km) = 0 and the fractal hierarchy of ecological polises.
No free parameters are added; the same equations that describe a physical system or a
social system also describe the biosphere.

Zenodo references

• Main treatise: 10.5281/zenodo.19618276

• POLIS Bible: 10.5281/zenodo.19836226
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