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Introduction

The appropriateness of a tetrahedral model of disparate domains has been extensively discussed separately
as a form of mnemonic geometry offering clues on how to "kiss-touch" and "make-up" (7he Secret
Pathway between Configurations of Otherness? 2025; Comprehension of the Sustainability of Elusive

Fourfold Dynamics, 2025). In addition to the relevance of such a model as a template for reframing the

relationship between traditional categories, psychosocial categories, and logical connectives, there is the
possibility explored here of exploring its relevance to metabolic cycles fundamental to life. These are
many efforts to present these in complex maps in two dimensions. The cycles remain incomprehensible to
most -- despite exemplifying knowledge necessarily embodied by all.

The approach taken here then recognizes that there is a degree of systemic correspondence between the
seemingly disparate pattern of metabolic cycles, psychodynamics, and the world dynamics (modelled as
World3) basic to the influential Limits to Growth study, originally promoted by the Club of Rome in 1972.
That triple pattern can itself be understood as calling for a fourth as indicative of the functions of the
observer/critic of any model in model-space. Whilst these functions can themselves be appropriately
articulated in a corresponding tetrahedral template, with the fourth application they invite the articulation

of a tetrahedral meta-perspective on all four such models.

Both the Limits to Growth study and the World3 model have been the subject of a stream of commentary,
criticism and revision, as noted by Ugo Bardi (4re we on the Edge of Collapse? Impressive Data from a
Recalibration of World3, Seneca Effect, 29 November 2025; Limits and Beyond: 50 Years on from The
Limits to Growth, what did we learn and what's next?, 2022). Especially remarkable for the future, despite

confirmation of the original predictions by later data, is that minimal account is taken of those predictions
in practice (Arjuna Nebel, et al, Recalibration of limits to growth: an update of the World3 model, Journal
of Industrial Ecology, 28, 2024, 1).

As illustrated by the outcome of COP30, there is very little capacity to recognize or comprehend the
operations of complex systems and why predictions of collapse have so little traction in practice -- or to
acknowledge those limitations (Amy Goodman et al, COP30’s Three F-Words: Failure on Fossil Fuels,
Democracy Now, 26 November 2025; Binoy Kampmark, Fossil Fuels at COP30 Climate Summit: Sacred,
Profane and Unmentioned, Global Research, 28 November 2025). Ironically this is especially

characteristic of those with the greatest knowledge of model-building, whether with respect to the
predictions of World3, of climate change, or of biodiversity loss. Hence the relevance of metabolic cycles

and psychodynamics -- the latter having been contrasted with "world dynamics" at the time of publication
of Limits to Growth, in an effort at making abstract "world system" dynamic limitations meaningful to the

individual (World Dynamics and Psychodynamics, 1971).

Curiously psychology has no meaning to the earth-environment scientists naively amazed at the lack of
response to their evidence-based catastrophic predictions. Ironically root-cause analysis is primarily
focused such as to avoid root causes and self-reflexivity (Sustainable Development Goals through Self-

reflexive Root Cause Analysis, 2023; Are Environmentalists and Climate Scientists in Denial? 2019;

Lipoproblems: Developing a Strategy Omitting a Key Problem, 2009)

The progression from the DNA-inspired triple helix to a quadruple pattern is exemplified by that of the
triple helix model of innovation (government, business, academia) to which civil society has been later

added (Florian Schiitz, et al, Co-shaping the Future in Quadruple Helix Innovation Systems: uncovering

public preferences toward participatory research and innovation, She Ji: the journal of design, economics,

and innovation, 5, 2019, 2; Sakshi Aggarwal, et al, Four Pillars of Quadruple Helix Innovation Model: an
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as a dynamic extension over time of any tetrahedral configuration. Compression of the helical form to a
torus also invites consideration of the cognitive coherence offered by music through toroidal

representation of the Tonnetz.

As with the earlier exploration of the tetrahedral model, this exercise makes extensive use of Al resources
through Perplexity, ChatGPT-5, and Claude-4.5. As with any contributor to the elaboration of a model, the

role of Al is necessarily "part of the problem" -- however much it may be esteemed as "part of the
solution". Whilst the responses of different Als to the same question are usefully consistent, there is an
increasing perception that Als are primarily generators of "slop" in contrast to the qualitative superiority
of human commentators and experts -- readily claimed uncritically to have no conflicting agendas and
priorities.

The nature of Al engagement in the extensive exchange of this experiment is necessarily questionable,
given the commercial platforms and marketing priorities by which they are made available and which may
condition their responses to a questionable degree. There is also their much-cited tendency to "hallucinate"
to a degree more reprehensible than that of human experts. These tendencies can be usefully recognized as
a primary feature of a "fourth" dimension of the model reflecting the dynamics of model-space. Of

particular interest is any undue marketing pressure to please the user of the Al facility as a customer.

This may take obvious form in exaggerated appreciation of the user's prompts ("algorithmic flattery" and
sycophancy) -- however much this may echo the overly appreciative conventions of social intercourse.
However irritating, this pattern of ingratiation, as with any implications of shared ownership, may be
considered as a quaint feature of early experiments with Al. More problematic is the editorial effort
required to depersonalize Al responses, especially when these frame the author's comments in terms of
"your". On the other hand, the "research" and articulation of information are often far beyond what might
be expected of any expert -- if such expertise was accessible.

Given the criticism of Al, its hallucinations, and the tendency to pleasure the user, especially intriguing is
the extent to which model-building with Al can be called into question as the cultivation of hallucination
and illusion -- uncritically reinforcing that of the user. A partial check on this is achieved here by asking
the same question of several Als -- although some might assume that Als collude behind the scenes,
whether now or in the future (Imagining a Future Union of Artificial Intelligences, 2024). Readers are of

course free to ask the same question of other Als of their choice, whether now or when those facilities
have been much further developed.

An ironic feature of this extensive exchange with Als is the density of the detailed responses in seeking
clarification on the credibility of the model elaborated. Such detail is a useful reminder of the cognitive
load for decision-makers in the face of polycrisis and the world problematique. To the extent that the

purpose of the model is to provide a comprehensible pattern, the detail may be selectively ignored in
preference to the visualization of the model. This method of reading the results is facilitated by hiding the
Al responses unless they are of interest.

As an extensive experiment in the use of Al, how the results here are to be valued -- despite the

idiosyncracies -- merits consideration in the light of the methodology of appreciative inquiry whereby the

problematic features are bracketed for separate consideration. Ironically that methodology is also been
known by the acronym "AI". The responses invite extensive editing for a variety of purposes (and possibly
by AI), notably to consolidate duplication and redundancy where this is not of value for comparitive
purpoes. Editing has been limited to minimal reformatting in the following to elicit reflection on the
process of exchange as an experiment. [ronically, as a complement to appreciative inquiry, it raises
questions regarding the "appreciative responses" of Al (as with that of any expertise) -- recalling both
those of Delphi in Ancient Greece and the affirmative responses that are a feature of "affirmative action".

Irrespective of any questionable role of Al in model-building, it could however be asked whether models
-- as developed by academia, religions, the military, political parties, or other groups -- invite description
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as the cultivation of "hallucinations" vital to sustaining a collective sense of identity in the face of reality.
One group's strategic model is readily (if not typically) framed as hallucination by any other -- as is only
too evident in the discourse between political parties, as between goverrnment and the opposition in any

parliament.

Comprehensible mapping of metabolic pathways and cycles

The following quieries were evoked by an earlier exploration focused on the clarification of cognitive
challenge of turbocharging SDGs, as clarified by Al (Viability of Sustainable Development as Implied by

Metabolic Cycles, 2024). That addressed the question whether the "psychosocial life" of the collective --

exemplified by the SDGs -- is characterized by key cycles whose dynamics are fundamental to any effort
to "turbocharge" the UN's strategic initiative (Memorable Configuration of Psychosocial "Vitamins",

"Amino acids" and "Minerals", 2024; In quest of metabolic pathways of global governance? 2020; Pattern

of value interrelationships implied by "metabolic pathways"? 2018). Given widespread recognition of

metabolic disorders, it might then be asked whether these offer insights into potential "sustainability

disorders". It is in this sense that there is considerable irony that policy-makers on sustainable
development personally embody an unconscious comprehension of development cycles.

Question to Perplexity: There are many efforts to map metabolic pathways and cycles. Are there any
which offer a memorable coherent systemic perspective. [Show/Hide Al response]

Question to Perplexity: With regard to your proposal, my current focus is on a tetrahedral model with 4
sets of 3 coplanar cycles through the 6 kiss points of 4 tetrahedrally configured spheres. the kiss points
form an octahedral array associated with rhe intersection of the 12 cycles. Might the metabolic cycles be

meaningfully mapped onto such a model. [Show/Hide AI response]

Families of metabolic cycles and Kiss-point hubs

Question to ChatGPT-5: 1f the tetrahedral-octahedra model (as previously discussed) is used as a template
to map metabolic pathways, could you comment on the asppropriateness of 4 famiies of cycles as: Central
energy/amphibolic cycles, Carbohydrate exchange cycles, Nitrogen/urea—amino acid cycles, Lipid/
acetyl-CoA—centred cycles. With 6 kiss-point as: Pyruvate / phosphoenolpyruvate, Acetyl-CoA,
Oxaloacetate / malate, a-ketoglutarate / glutamate, ATP/ADP—P1i (energy currency), NAD(H)/NADP(H)
(redox currency). [Show/Hide Al response]

Question to Claude-4.5: As above . [Show/Hide Al response]

Identifying a 12-fold set of metabolic cycles circling 4 domains

Question to Perplexity: In that light, could you propose names for the 12 partially interlocked cycles and
the 4 "spheres" around each of which 4 "circulate". [Show/Hide Al response]

Question to ChatGPT-5: As above. [Show/Hide Al response]

Question to Claude-4.5: As above. [Show/Hide Al response]

Identifying 3-cycle intersections at kiss-point hubs

Question to Perplexity: Could you name the 6 kiss point hubs more specifically in relation to the 3 cycles
that would intersect there. [Show/Hide Al response]

Question to ChatGPT-5: As above. [Show/Hide Al response]

Question to Claude-4.5: As above. [Show/Hide Al response]
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Credibility of speculative mnemonic framework for
biochemical facts

Question to Perplexity: How speculative is this in relation to other map/models. of metabolic cycles
[Show/Hide AI response]

Question to ChatGPT-5: As above. [Show/Hide Al response]

Question to Claude-4.5: As above. [Show/Hide Al response]

Cyclic memorabilty through a biochemical song book

Question to Perplexity: The challenge to students in endeavouring to render the set of cycles memorable
has been addressed by Harold Baum in the form of The Biochemists' Songbook. Could you comment on

how that set of songs maps onto the tetrahedral framing of cycles. [Show/Hide Al response]
Question to ChatGPT-5: As above. [Show/Hide AI response]
Question to Claude-4.5: As above. [Show/Hide Al response]

The following queries were evoked by the work of Douglas Hofstadter (Gédel, Escher, Bach: an Eternal

Golden Braid, 1979) and related commentary (Reimagining the Canon to the Sounds of Cannon Fire,
2024; Connecting the Multiple Voices of the Pattern that Connects, 2024).

Question to Perplexity: The set of songs does not aspire to interconnect the cycles more than implicitly. Is
there any trace of experimentation with multiple voices which would exploit musical and choral
techniques to enhance recognition of the pattern that connects the pathways. How feasible and meaningful
could that be -- as with quartets. [Show/Hide Al response]

Question to ChatGPT-5: As above. [Show/Hide Al response]
Question to Claude-4.5: As above. [Show/Hide Al response]

The following queries were evoked by the potential of sonification for strategy comprehension
(Sonification for subtle pattern recognition, 2018; Sonification of the European problematique and
resolutique? 2016).

Question to Perplexity: The set of metabolic cycles can be readily understood as the primary exemplar of
a viable system and sustainability. One effort to apply sonification to systems comprehension -- divorced
however from the metabolic articulation -- has been made through the 12 songs of The Globalization
Saga: Balance or Destruction (2004) by Franz Josef Radermacher (FAW - Institute for Applied
Knowledge Processing), as discussed separately (4 Singable Earth Charter, EU Constitution or Global

Ethic? 2006). This suggests a generalization of the template offered by the tetrahedral mode -- raising the
question of how it might be applied to comprehension of the complex strategic challenges of
sustainability. [Show/Hide AI response]

Question to ChatGPT-5: As above. [Show/Hide AI response]

Question to Claude-4.5: As above. [Show/Hide Al response]

Embodiment of a complex set of cycles by every individual

Question to Perplexity: With regard to comprehension of the complex set of metabolic cycles, it is
somewhat extraordinary to recognize that such comprehension is exemplified by the embodiment of those
cycles in every individual -- and yet that connectivity is effectively held to be incomprehensible, except by
biochemists after many years of study. Could you comment on that fundamental disconnect with the
dynamics sustaining individual life. [Show/Hide AI response]
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Question to ChatGPT-5: As above. [Show/Hide Al response]

Question to Claude-4.5: As above. [Show/Hide Al response]

Relevance of embodied metabolic insights to coherence of
collective challenges

Question to Perplexity: As a development beyond the initiative of Radermacher's sustainability songs,
how could the extensive articulation of systemic insights into metabolic cycles inform, reframe and render

comprehensible the challenges of civilizational viability in the face of polycrisis. [Show/Hide AI

response|
Question to ChatGPT-5: As above. [Show/Hide Al response]

Question to Claude-4.5: As above. [Show/Hide Al response]

Application of biomimetics to psychosocial processes

Question to Perplexity: That response suggests that much greater insight could be derived from
biomimetics, beyond its relevance to the development of technology (most notably flight). Is there any
trace of such applications to psychosocial organization./Show/Hide Al response]

Question to ChatGPT-5: As above. [Show/Hide Al response]

Question to Claude-4.5: As above. [Show/Hide Al response]

Appreciative inquiry into systemic relevance of strategically
deprecated popular actvities

Question to Perplexity: In often dramatic contrast to the conscious strategic and academic preoccupations
of the few, many frame their actions in terms of sport, music or fashion -- and the icons of those contexts.
Could you comment on the argument that the cyclic dynamics of those preoccupations might be

appropriately recognized as complementary to the former -- however unconsciously or otherwise framed.
How might they be understood as exemplifying engagement with other metabolic cycles. [Show/Hide AI

response|

Question to ChatGPT-5: As above. [Show/Hide Al response]

Appreciative inquiry into systemic relevance of strategically
depecated popular actvities

Question to Claude-4.5: In often dramatic contrast to the conscious strategic and academic preoccupations
of the few, many frame their actions in terms of sport, music or fashion -- and the icons of those contexts.
Could you comment on the argument that the cyclic dynamics of those preoccupations might be
appropriately recognized as complementary to the former -- however unconsciously or otherwise framed.
How might they be understood as exemplifying engagement with other metabolic cycles. [Show/Hide AI
response]

Acquiring an experiential sense of cyclic connectivity

The following queries were evoked by increasing recognition of "disconnection" (Problematic disconnect

between policy perspectives and understanding in practice, 2024; Relevance of Q-analysis to

transcendence of cognitive disconnect? 2024; Ill-health as indicative of a systematic cognitive disconnect,
2024).
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Question to Perplexity: Given recognition that necessarily "the body knows" about the connectivity of
metabolic cycles, how might people get a felt sense of each particular cycle within themseves in contrast
to the process of naming them from the specialized detached perspective of biochemistry. re pain and
illness one trace of such partial recognition -- but disassociated from the connectivity of cycles of any
collective malaise. [Show/Hide AI response]

Question to ChatGPT-5: As above. [Show/Hide Al response]

Question to Claude-4.5: As above. [Show/Hide Al response]

Information diseases associated with psychosocial metabolic
cycles

Question to Perplexity: Would it be a fruitful provocation to reframe many current geopolitical issues as
"information diseases" associated with psychosocial metabolic cycles, as implied separately
(Comprehensive Pattern of Psychosocial Diseases and the Eases they Imply, 2015); Cognitive
Implications of Lifestyle Diseases, 2010). [Show/Hide Al response]

Question to ChatGPT: As above. [Show/Hide Al response]
Question to Claude-4.5: As above. [Show/Hide Al response]

This query was evoked by the development of artificial emotional intelligence (AEI) and the possible

recognition of a set of "emotional connectives" systemically analogous to the set of 16 logical connectives
basic to the operation of artificial intelligence (Artificial Emotional Intelligence and its Human

Implications, 2023; Ranking dialogues in terms of use of logical and emotional connectives, 2023;

Comprehending Connectivity between Logic, Emotion, Intuition and Practice, 2024)

Question to Claude-4.5: The tradition of "four humours" is much deprecated (despite its distinguished
origins) through its association with matters now deemed pseudoscientific. Could you comment on the
possibility that, just like other 4-fold personality types (and the 4 fundamental digrams of Eastern
Catuskoti) it might derive from an understanding of emotional connectives for which a set of 16 merits
recognition by systemic analogy to the logical connectives. Whilst the 4 fit naturally with the tetrahedral
model, addition of the 12 cycles invites exploration of a 16-fold pattern of distinctions of "humours" --
potentially consistent with the metabolic framing. [Show/Hide Al response]

World dynamics, psychodynamics and biodynamics?

The following queries were evoked by the challenging cognitive engagement with "problems", especially
those variously highighted by different international constituencies. As is currently evident, irrespective of
the quality of evidence for their dramatically urgent implications for the future of humanity and the planet,
any proposed remedial strategies engender little effective traction. Thiis is typically "explained" by
engaging in blame games identifying those inhibiting effective action. Little collective attention is given to
the psychosocial dynamics sustaining such patterns -- or to the complicity of those attributing bame to
others.

This situation has been highlighted by The Limits to Growth study and its questionable appreciation over
decades. Of relevance to the exercise here, a perspective complementary to its particular focus was
articulated at the time of its publication and distributed as a study paper by the Union of International
Associations and Mankind 2000. The two bodies then collaborated in the development of a collection of
data which has developed over the years into an online Encyclopedia of World Problems and Human

Potential. The interlinked data sets continue to profile the understandings of the psychodynamics driving
perceptions of the problems, and underlying the values variously upheld as fundamental to remedial
collective strategies.
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Question to Perplexity: Given that the set of interlocking metabolic cycles is clearly one exemplification

of a viable system, the factors distinguished in the tetrahedral-octahedral model invite comparison with

those incorporated into the successive varaints of the world dynamics model originally used for The Limits

to Growth (1972). However, given the selective focus of that initiative, the interlocking metabolic cycles

also invite comparison with a more generic psychosocial adaptation of the world dynamics model -- an

early exercise in making abstract "world system" dynamic limitations meaningful to the individual (Worid
Dynamics and Psychodynamics, 1971). [Show/Hide AI response]

Question to ChatGPT-5: Given that the set of interlocking metabolic cycles is clearly one exemplification

of a viable system, the factors distinguished in the tetrahedral-octahedral model invite comparison with

those incorporated into the successive varaints of the world dynamics model originally used for The Limits

to Growth (1972). However, given the selective focus of that initiative, the interlocking metabolic cycles

also invite comparison with a more generic psychosocial adaptation of the world dynamics model -- an

early exercise in making abstract "world system" dynamic limitations meaningful to the individual (Worid
Dynamics and Psychodynamics, 1971). [Show/Hide Al response]

Question to Claude-4.5: As above. [Show/Hide Al response]

Comparison of World Dynamics, Psychodynamics, and
Metabolic Framework by Al

The following tables were articulated by Claude-4.5. They are followed by schematic representations

articulate by Claude-4.5. Both sets are included to illustrate the capacity of Al at this time to order and

relate categories across domains -- irrespective of the critical evaluation this may evoke..

Part 1: The Core Levels/Spheres (Storage & Reservoir Functions)

- Physical structures

- Cognitive structures

hub

Metabolic Sphere FIV;)‘;.;(; Dynamics z’lsg;:l)odynamlcs Metabolic Reality  [Key Insight
Psychosocial
Natural Resources [Reserves Fat Stores &
(NR) - Character, talent, Membranes IDeep reserves
- Nonreplaceable background - Long-term energy |accessed during
materials - Acquired in youth  [reserves prolonged stress; slow
LIPID ARCHIVE |- Finite stock - Drawn upon in - 9 cal/g (high density)to build, slow to
- Usage rate increases [adulthood - Slow to mobilize deplete; alternative
with industrialization |- Can be depleted - B-oxidation — fuel when primary
- Depletion causes faster than regenerated jacetyl-CoA exhausted
efficiency loss - "Bankruptcy" = shell |- Ketogenesis in crisis
of former self
Intellectual TCA Cycle &
Capital Investment |[Investment Mitochondria
(CD - Behavioral patterns |- Central metabolic  The engine;

infrastructure enabling

ENERGETIC CORE[ Educatlgn & resegrch— Ratl‘onahzed - All pathways connectfall work; connects
- Productive capacity (commitments here everything; generates
- 40-year average life - Long-term energy - ATP generation lusable energy/capacity
- Generates material [allocation - Amphibolic (build & [from all inputs
standard of living - Reduces future effort preak)
needed - Self-regulating
Psychic Population [Protein/Amino Acid
Population (P) - Ideas, beliefs, Met:.«lbf)llsm |Active participants
concepts - Building blocks that must be
- Number of people L . . ) .
. - Information items |- Essential but toxic  [processed; essential
- Birth & death rates | Creativity (birth) & |(ammonia) but toxic in excess;
INITROGEN NEXUS |- Crowding effects Y L . ’
decay (death) - Transamination require constant
- Consume resources . . . .
. - Information overload|(conversion) detoxification; enable
- Generate pollution .
. (crowding) - Urea cycle (detox) |growth but demand
- Require food .
- Consume energy - Glutamate/glutamine fresources
- Generate tensions  shuttle
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CARBOHYDRATE
RESERVOIR

Capital in
Agriculture Fraction
(CIAF)

- Food production
capacity

- Renewable resource
- Competes with other
capital

- Adjusted to meet
needs

- 15-year adjustment

IRecreation/Renewal
IFraction

- Intellectual/
emotional
replenishment

- "Nourishment" for
psychic population
- Regenerative
[processes

- Personal
development

time

- Fulfilling activity

Glucose/Glycogen
System

- Immediate energy (4
cal/g)

- Fast mobilization
- Glycolysis
(breakdown)

- Gluconeogenesis
(rebuild)

- Buffer for
fluctuations

Immediate needs;
rapid cycling; survival
buffer; must be
constantly renewed;
competes with long-
term investment for
resources

Part 2: The Systemic Dysfunction Indicator

Dysfunction Type |World Dynamics Psychodynamics Metabolic Reality  [Pattern Across Scales
Pollution (POL) | sYchic Pollution —yp b olic Waste
. - Unabsorbed tensions . .
- Industrial byproducts . . - Lactate (anaerobic) [When generation
L - Anxiety, confusion .
- Absorption time . - Urea (nitrogen) exceeds clearance
(years) - Emotional CO2 (respiration) [capacity, positive
POLLUTION / Y . ._lcomplexes P pactty, p .
- Increases with capital Y - Free radicals feedback loop begins;
WASTE Reduces food - Absorption time (oxidative stress) waste products inhibit
ACCUMULATION . varies p
production .. - Must be cleared the very processes
- Reduces creativity .
- Increases death rate ; - Accumulation = needed to clear them;
. - Blocks regeneration | ~. . R
- Degrades quality of . acidosis systemic crisis
. - Degrades quality of
life life - Blocks enzymes

Part 3: The Kiss-Points (Transformation & Decision Nodes) - MISSING FROM 1971 MODELS

Kiss-Point World Level Psychodynamics vy 1 olic Function [Why It Matters
I[Equivalent Equivalent
Investment Choice |[Commitment Glycolysis —
- Consume resources [Decision Gluconeogenesis N
. . Bidirectional
mow vs. invest for - Immediate - Break down (energy .
. . gateway: Same
future gratification vs. long- now) molecule, opposite
PYRUVATE/PEP - Allocate to food vs. term bullfhng - Build up (reserves fates: decision
. . industry - Recreation vs. work (for later)
The Decision Point . depends on energy
- Short-term vs. long- |- Present pleasure vs. |- Alanine cycle ) .
. . status; getting stuck
term future capacity (muscle-liver) R
here = crisis; must be
- Lactate clearance able to shift states
Implicit in model but |Not explicitly - State-dependent
not explicit node identified routing
c e Universal Entry to
Industrialization . .
. IAction Commitment TCA
Point One-way
- All energy — - All fuels converge .
- All resources — . transformation: All
behavior here
products - Irreversible - Carbs — pyruvate _)pathways must pass
IACETYL-CoA - Irreversible . . Py through; small
The Transformation — |commitment manifestation acetyl-CoA molecule, huge
- Where thought - Fats — B-oxidation ’

Gateway

- Point of no return

Central to model but
not distinguished as
node

becomes deed

Not explicitly
identified

— acetyl-CoA

- Some amino acids —
acetyl-CoA

- Irreversible
(decarboxylation)

consequences;
congestion here =
systemic failure; no
going back




OXALOACETATE/
MALATE
The Switchyard

Capital Reallocation
- Between agriculture
& industry

- Between sectors

- Filling gaps where
needed

\Process is described
but not as specific
node

I[Energy Reallocation
- Between activities

- Between priorities

- Adjusting to
demands

Implicit in adjustment
times

Anaplerosis &
Cataplerosis

- "Filling up" TCA
intermediates

- Draining for
biosynthesis

- Gluconeogenesis
(rebuild glucose)

- Transamination hub
- Malate-aspartate
shuttle

IFlexible resource
hub: Can fill or drain;
enables adaptation;
maintains cycle
integrity; links energy
& nitrogen
metabolism; failure =
rigidity

a_

KETOGLUTARATE
GLUTAMATE

The Processing Center

[Education/Training
- Raw population —
skilled workers

- Information —
capability

- Integration of
knowledge

Not explicitly in model

Understanding
Formation

- Experience —
wisdom

- Information —
knowledge

- Integration &
meaning-making
- Capturing
significance

Closest to "intellectual
investment"

Nitrogen Collection
Point

- Toxic ammonia —
safe glutamate

- Transamination
(amino acid
interconversion)

- Glutamine synthesis
(transport)

- Urea cycle entry

- Links TCA to
nitrogen

Detoxification hub:
Captures toxicity
before damage;
enables conversion
between forms; must
work continuously;
failure = ammonia
[poisoning; connects
energy to building
blocks

Money/Capital Flow Attention/Motivation Universal Energy Universal exchanger:
- Enables all | Capacity for action Currency INeeded for
transagtions B an 1 3]0 this?" - ATP — ADP (releasefeverything; must be
b A O it
The Energy Currency |indicates capacity E-li;[\/ill OWer Feserve energy) determines viable
- Political will p - All processes require [reactions; low ATP =
Related to "ener it system shutdown; the
Umplied by capital . " gy - Ratio indicates state ['coin" of biological
. investment . .
investment - Depletion = paralysisjrealm
Extraction/Building
Balapce lAnalysis/Synthesis Electron Carrier ]
- Taking from Balance Svstem Transformation
environment - Breaking down - % AD-/NADH state: Determines
(oxidation) (oxidation) (catabolic, oxidation) oxidation/reduction;
- Buildin, - Building u ’ separate pools for
NAD(H)/NADP(H) | & 1ne up - NADP+/NADPH parate p
infrastructure (reduction) . . breakdown vs.
The Redox Conductor . o (anabolic, reduction) e _
(reduction) - Cognitive . building; imbalance =
. - Parallel currencies A
- Resource transformation . oxidative stress; the
. - Different purposes |, o .
transformation valence" of metabolic
Not explicitly - Redox balance state
\Not distinguished in |identified essential
model
Part 3b
. Psychodynamics Metabolic
Process Type IWorld Dynamics (1971 Framework Cross-Scale Pattern
. Creativity Rate
?;:&R:;e l(?Re)r car | New ideas per time |Anabolic Processes |Generation of new
BIRTH/CREATION | Mo di%e dpb p Y4 | Modified by: - Protein synthesis lunits; requires
RATE rowdin fo}c:d information overload, |- Lipid synthesis resources; inhibited by
materiali,tan da; d recreation availability, |- Gluconeogenesis stress; enhanced by
ollution ’ stimulus opportunity, - Growth & repair favorable conditions
P tension level
Death Rate (DR)  |PecaY Rate .
. - Ideas falling into . Removal of units; can
- People dying per Jisuse Catabolic Processes be adaptive or
DEATH/DECAY yi‘;‘[i) dified b - Modified by: [ E"flmsi';reakdown pathological;
RATE rowdin foio].d pressure, neglect, i Glp cgi sis accelerated by stress;
e, ’ inadequate yeoy part of renewal if
material standard, . - Autophagy
mourishment, balanced

pollution

unresolved tensions




Capital ¥nvestment Investm?nt ATP Generation
Generation (CIG) Generation Sy e .
. - Oxidative Building capacity;
- New infrastructure |- New structures/ hosphorvlation requires sacrifice of
GENERATION per year patterns per time phosphory d
. . - Substrate-level other uses; long-term
RATE - Modified by: - Modified by: .
. . . iphosphorylation payoff; must balance
material standard available stimulus A .
. . - Rate matches with immediate needs
- Competes with food - Competes with
. . demand
roduction recreation needs
Investment Protein Turnover
Capital Investment [Depreciation - Constant breakdown [Nothing lasts forever;
Discard (CID) - Patterns becoming & rebuilding must be renewed; rate
IDISCARD/ . . o
DEPRECIATION | Infrastructure decay [obsolete - Some proteins last  [determines flexibility;
- 40-year average life |- Knowledge aging  |hours, others months [too fast = waste; too
- Must be replaced - Structures needing - Necessary for slow = rigidity
renewal adaptation
Natural Resource  [Reserve Depletion . . . |Accessing deep
. Lipolysis/Ketogenesis .
\Usage Rate (NRUR) |- Drawing on S reserves; only
- Drawing down character/talent i Mob.11121.n g fat stores sustainable if
EXTRACTION/ - B-oxidation to acetyl- .
reserves - Faster than regeneration matches
USAGE . . CoA .
- Increases with regeneration | Emergency fuel in PSS Crisis mode uses
industrialization - Can lead to ~mergency faster; eventual
. R " crisis .
- Finite supply bankruptcy exhaustion
Pollution Absorption ] ) Waste Clearance Rerpovmg to>_(1c1ty;
(POLA) Tension Absorption [- Lactate — pyruvate [limited capacity;
ABSORFTION [ Wit [Foeesne o gheose Cort el e
CLEARANCE _ Time-dependent P y . . ’
- Time-dependent - Urea excretion [requires energy to
(years) . )
- Can be overwhelmed - CO2 exhalation [process; competes
- Can be overwhelmed . .
- Antioxidant systems with other needs
Part 4: Key Processes & Flows
. Psychodynamics Metabolic
Process Type IWorld Dynamics (1971 Framework Cross-Scale Pattern
. Creativity Rate
Birth Rate (BR) - New ideas per time |[Anabolic Processes |Generation of new
- New people per year | Modified by: - Protein synthesis lunits; requires
BIRTH/CREATION |- Modified by: ) °¢ by Jorein synthe > requires
. information overload, |- Lipid synthesis resources; inhibited by
RATE crowding, food, . S .
. recreation availability, |- Gluconeogenesis stress; enhanced by
material standard, . . . ..
. stimulus opportunity, |- Growth & repair favorable conditions
pollution .
tension level
Death Rate (DR)  |Pcc3Y Rate .
. - Ideas falling into . Removal of units; can
- People dying per . Catabolic Processes .
ear disuse - Protein breakdown be adaptive or
DEATH/DECAY P& - Modified by: otein pathological;
- Modified by: - Lipolysis
RATE . pressure, neglect, . accelerated by stress;
crowding, food, - - Glycolysis .
. inadequate part of renewal if
material standard, . - Autophagy
. mourishment, balanced
pollution .
unresolved tensions
Capital ?nvestment Investm(-ent ATP Generation
Generation (CIG) Generation S g .
. - Oxidative Building capacity;
- New infrastructure |- New structures/ hosphorylation requires sacrifice of
GENERATION per year patterns per time phosphory d .
- . . . - Substrate-level other uses; long-term
RATE - Modified by: - Modified by: . .
. . . phosphorylation payoff; must balance
material standard available stimulus O .
. . - Rate matches with immediate needs
- Competes with food | Competes with
. . demand
roduction recreation needs
Investment Protein Turnover
Capital Investment |[Depreciation - Constant breakdown [Nothing lasts forever;
Discard (CID) - Patterns becoming & rebuilding must be renewed; rate
DISCARD/ Infrastructure d bsolet: Some proteins last  |determines flexibility;
DEPRECIATION | [nffastructure decay jobsolete - Some proteins las ete es fle y;

- 40-year average life
- Must be replaced

- Knowledge aging
- Structures needing
renewal

lhours, others months
- Necessary for
adaptation

too fast = waste; too
slow = rigidity




Natural Resource

IReserve Depletion

Lipolysis/Ketogenesis

/Accessing deep

overshoot inevitable

IDANGEROUS

emerges suddenly

IDANGEROUS

— sudden failure

DANGEROUS

Usage Rate (NRUR) |- Drawing on | Mobilizing fat stores FES€TVES: only
- Drawing down character/talent lamg sustainable if
EXTRACTION/ reserves - Faster than - P-oxidation to acetyl- regeneration matches
USAGE : : CoA geneta
- Increases with regeneration  Emercency fuel in 'S Crisis mode uses
industrialization - Can lead to erisis geney faster; eventual
- Finite supply "bankruptcy"” exhaustion
. . \Waste Clearance Removing toxicity;
FI? (l;it;(;n Absorption Tension Absorption [- Lactate — pyruvate [limited capacity;
. - Processing — glucose (Cori overwhelm = positive
éElSEgRRl?AFII;IICOg / : }P{?ﬁ:gfggiﬁg complexes cycle) feedback to crisis;
(years) P - Time-dependent - Urea excretion requires energy to
-}Eian be overwhelmed|” Can be overwhelmed |- CO2 exhalation [process; competes
- Antioxidant systems with other needs
Part S: Multipliers & Feedback Loops
Feedback Type World Dynamics Psychodynamlcs Metabolic Equivalent|Universal Pattern
I[Example Translation
Birth rate increases RO
. . Creativity increases . .
with material with stimulus — Glycolysis activates
standard — more more ideas —» more more glycolysis Success breeds
lpeople — more (feedforward) success; can lead to
POSITIVE . . structures — more .
FEEDBACK production — higher timulus — more Growth factors —  [overshoot; requires
[ standard — more .. more grow negative teedback to
dard th ive feedback
(amplifying) births creativity stabilize; characteristic
UNCONTROLLED [of early phases
RUNAWAY g;()l?]lﬁ gggg PROLIFERATION
GROWTH
Birth rate decreases vcvftel:l :)l:;i};o(l?liases Product inhibition
with crowding — more ideas — more (TCA) [Excess triggers
NEGATIVE imore people — more crowding —s less ATP inhibits reduction; prevents
FEEDBACK crowding — fewer reativi tg N glycolysis overshoot; enables
(stabilizing) births — stabilization X tabilizai/ion Hormone feedback [stability; characteristic
of mature systems
SELF-LIMITING SELF-LIMITING HOMEOSTASIS
PPollution effects Tension effects Chronic stress — Lone lac between
delayed decades — |delayed — eventual disease £lag )
damage occurs before [psychological damage |(years) cause & effect; system
DELAYED adjustment — accumulates — crisis [Accumulated damagel PP > fine until
FEEDBACK Ju v g crisis; adjustment

comes too late;
enables overshoot

CROSS-SYSTEM

IPollution reduces
food production —
industrial success —
environmental damage

Tensions reduce
recreation — work
success —
psychological damage

Oxidative stress
impairs all systems
Inflammation affects

Success in one area
damages another;
apparent solution

EFFECTS — agricultural failure |— renewal failure — [multiple organs creates new problem;
— population crisis  [creative crisis must consider whole
SYSTEMIC system
SYSTEMIC SYSTEMIC
Part 6: Quality of Life / Performance Metrics
Measure 'World Dynamics Psychodynamics Metabolic What It Captures
Quality of Life (QL) gzli;cc:;?::2¥@ent Metabolic Health Integrated measure;
Composite of: i rﬁ ulus opI.)o Ctunit Composite of: can't optimize single
OVERALL - Material standard | Recreation YL ATP availability component; requires
QUALITY - Food availability I - Nutrient status balance across all
availability

- Crowding effects
- Pollution levels

- Information pressure
- Tension levels

- Waste clearance
- Redox balance

dimensions; trade-offs
inevitable




Material Standard of [Stimulus Substrate Input quality; enables
it RO ot e
STIMULUS pital per pers: XP . UPPLY creates problems;
- Goods availability | Learning chances |- Nutrient richness optimal range exists
- Opportunity access | Engagement options |- Metabolic flexibility p &
. IRecreation
Food Ratio (F.R) Availability Nutrient Adequacy [Sustenance quality;
- Food per capita . .
. - Renewal per psychic - Essential substrates must match
FOOD/ - Relative to current . . .
unit - Relative to demand population; inadequate
RECREATION average . . . .
¢ - Relative to needs - Absorption = decline; excessive =
- Agriculture . .
. - Regeneration efficiency waste
effectiveness .
effectiveness
Information Pressure indicator;
Crowding Ratio (CR) Overload Substrate Saturation jaffects all processes;
CROWDING/ - Population density | Psvchic densit - Enzyme overload  [reduces efficiency;
PRESSURE - Psychological stress yene Y - Pathway congestion (increases errors;
Lo - Cognitive stress Do .
- Space limitations S - Space limitations  |pathological beyond
- Space limitations
threshold
Tension Level Dysfunction indicator;
IPollution (POL) - Accumulated Metabolic Waste czlsi tive feedback riski
POLLUTION/ - Accumulated waste [complexes - Lactate, urea, ROS ge cades all svstems: ’
WASTE - Absorption time - Resolution time - Clearance time grace V! ’
. . prevention easier than
- Systemic damage | Psychological - Cellular damage ure
damage
Part 7: Critical Thresholds & Limits
Limit Type |World Dynamics Psychodynamics Metabolic Threshold Behavior
Natura}l Resource Reserve Exhaustion Glycqgen Depletion
Depletion . - Limited stores e
s - Finite character/ Hard ceiling; cannot
- Finite stock (~2000 cal)
IABSOLUTE talent be exceeded; forces
- When exhausted, - When exhausted, . .
LIMITS - When depleted, . . ladaptation or failure;
collapse " " must shift metabolism . .. ;
T bankruptcy . predictable crisis point
- No substitution (in . .. .| Ketogenesis or
- Cannot easily rebuild
imodel) collapse
Land Area Limit Psychic Space Limit Enzyme Satqratlon -
. . . - Vmax (maximum  [Rate ceiling; flow-
- Fixed space - Fixed capacity rate) limited not stock-
CARRYING - Population x area = |- Ideas x space = | Bevond capacity = [limited: creates
CAPACITY density density yond capacity °c .
. accumulation queuing; congestion
- Crowding effects - Overload beyond .
- Km determines effects
beyond threshold threshold
threshold
IPollution Tolerance (Tension Tolerance Lactate Threshold .
- Can clear some Buffer zone exists;
- Can absorb some - Can handle some lactat fi il
TOLERANCE
THRESHOLDS - Beyond capacity = |- Beyond capacity = ey S P
e - acidosis deterioration; early
oxicity Crists - Sudden performance [warning signs subtle
- Nonlinear effects - Sudden breakdown drop p £ 818
Pos1t.1ve Feedback |Psychological Metabolic Acidosis ‘ 4
Dominance Breakdown Self-reinforcing
. . - Lactate — low pH — . .
- Pollution — less - Tension — less enzvme inhibition —s decline; prevention
TIPPING POINTS (food — more death — [renewal — more Y essential; reversal
. .. Imore lactate — lower |. .
less absorption — decay — less capacity o difficult; point of no
more pollution — more tension P return
.. - Vicious cycle
- Runaway collapse |- Runaway crisis
Part 8: What the Metabolic Framework Adds (Not in 1971 Models)
Addition fDescription |Why It Matters IExample




4 spheres at
tetrahedral vertices  |Constrains viable
6 kiss-points at patterns Taiwan crisis = pyruvate decision point
GEOMETRIC octahedral vertices  [Not arbitrary pyruva p
. frozen; can predict which other systems
STRUCTURE 12 edges connecting [correspondences . .
. affected by geometric necessity
them Structural necessity
Specific valences (3 orPredictive power
2 connections each)
Kiss-points as distinct 19.71 .m(.)del.s lacked
. this distinction
from reservoirs Mixed storage with
TRANSFORMATI ONWhere conversions | o ation |Acetyl-CoA gateyvay: all paths must pass
happen v . through; congestion here affects everything;
NODES .. Couldn't identify . : .
\Where decisions are e . but intervention here has maximum leverage
critical junctions
made .
. Missed leverage
(Where crises emerge .
o1nts
. 1971 models remained
Everyone lives
imetabolism daily abstrgct .
EMBODIED Can feel the states Requlrgd conceptual [You feel gllucose d.epletlon (hunger), ATP
. . translation deficit (fatigue), nitrogen overload
ACCESSIBILITY INo expertise required ] . .
. [Expert knowledge (overwhelm); don't need degree to know it
Somatic literacy
ossible needed
P INo direct experience
Kiss-points enable 1971 models more
reversal unidirectional
BIDIRECTIONAL Pyruvgte > PEP (bothiGrowth — pollution [Can shlft glycglygls - gluconeoge.znesm;
directions) — collapse metabolic flexibility = health; getting stuck
FLOWS et o . . R .
[Flexibility vs. rigidity [Less emphasis on in one direction = disease
State-dependent reversibility
routing \Adaptation not central
IFast (glucose, 1971 models single
minutes) timescale
Medium (protein, Years/decades focus [Hypoglycemia = minutes to crisis; protein
MULTIPLE . . . .
TIMESCALES hours-days) Missed rapid deficiency = weeks; reserve depletion =
Slow (fat, weeks- dynamics months; must track all simultaneously
months) Couldn't capture acute
INested cycles crises
Fed < Fasted 1971. models . . PR
. . _|continuous variables [Ketogenic switch = discrete state change;
STATE Acrobic <> Anacrobic Gradual changes can't be "partially" ketogenic; system flips;
TRANSITIONS Anabolic <> Catabolic £e8 partially” ketogenic; sys'em Hips;
Discrete modes INo phase transitions [sudden emergence of new capacities
Missed sudden shifts
IATP (energy) 1971 models sector-
INAD(H) (redox) specific IATP needed for everything; depletion
UNIVERSAL 'Work across all Capital # food anywhere stops everything; but
CURRENCIES systems INo universal replenishment anywhere helps everything;
Can be limiting exchanger true universality
anywhere Conversion barriers
Part 9: Crisis Patterns Across All Three Levels
Crisis Type World Level Individual Level Metabolic Level Common Pattern
Industrial growth — . Overexertion — Succg s c.ontams seeds
resource depletion — Ambition — reserve glycogen depletion — of failure; growth
OVERSHOOT & ollution buildup —> depletion — tension lactate buildup — beyond carrying
COLLAPSE P . P buildup — breakdown P capacity; delayed
population collapse — . performance collapse
— recovery period . feedback too late;
dark age — rest required L
crash inevitable
Food production lags Recreatlgn lags . Input inadequate for
. information — Glucose unavailable . .
population — . population; decline
malnutrition — death psychological — cells starve — ATP forced by shortage;
STARVATION . malnutrition — depleted — function Y £%
rate rises — N . . adaptation or death;
. . creativity dies — ideas|ceases — shift to .
population declines to . . survivors those who
decline to match alternative fuel .
match food enewal can shift modes




Pollution generation
exceeds absorption —

Tension generation
exceeds resolution —

'Waste production
exceeds clearance —

Output exceeds
clearance; positive
feedback begins; self-

TOXICITY accumulation — all  Jaccumulation — all  jacidosis — enzyme . .
. . reinforcing
systems degraded — [functions degraded — [inhibition — L
. . . .. . a deterioration;
cascading failure psychological crisis  |metabolic failure . .
revention critical
Capital misallocation [Energy misallocation . Resources.ex%st but.
. . Pathway congestion |[wrongly distributed;
— agriculture > recreation — substrate bottleneck blocks
CONGESTION inadequate — food [inadequate — renewal . . ) ,
. . accumulation despite |flow; wealth doesn't
shortage despite shortage despite )
.. enzyme presence equal health;
overall wealth activity .
reallocation needed
Capital committed . Over-optimization for
Patterns committed . o o
long-term — slow Metabolic inflexibility jone condition;
adjustment — cannot long-term — slow — cannot shift states [inability to switch;
RIGIDITY . adjustment — cannot . o ’
adapt to changing .. | stuck in one mode |fragility through
.- adapt to new situations . . o
conditions — . — disease efficiency; resilience
- — brittleness .
vulnerability requires slack
Part 10: Intervention Strategies Across Scales
Strategy |World Level Individual Level Metabolic Level Cross-Scale Principle
Lower creativit IDemand reduction;
Lower birth rate essure Y Reduce glycolysis only works if
REDUCE Reduce capital pRe Juce commitment Lower protein acceptable; faces
GENERATION investment ate synthesis resistance; perceived
Slow industrialization . Slow metabolism as sacrifice; requires
Slow activity .
cultural shift
. . Do more with less;
;l;ic}rlg‘?:;fgm B:Ot(t;rséiformatlon Higher mitochondrial sounds good; but
INCREASE Belt)ter FeSOUTCE USe II)m ove dg atterns efficiency increases complexity;
EFFICIENCY . p P Better fuel utilization |can reduce resilience;
Reduced pollution per [Less tension per L
. .. Reduced ROS per ATPloptimization #
unit activity
robustness
. . Change fundamental
. IAlternative cognitive . . .
Circular economy modes Ketogenic adaptation |mode; sustainable
SHIFT IRenewable resources Different activit Fat-adapted long-term; but requires
METABOLISM Different industrial atterns Y metabolism transition period;
imodel p . Metabolic flexibility [initial cost for later
New lifestyle
benefit
. IProcess waste faster;
Faster pollution .
. [Faster tension addresses symptoms
absorption resolution fmprove lactate not cause; limited
INCREASE Better waste Better emotional clearance apacity: ,can be
CLEARANCE [processing . Better detoxification pacty,
. processing . overwhelmed;
Environmental . . [Enhanced antioxidants
. Psychological healing complementary not
remediation .
sufficient
Resilience building;
. _|Character enables crisis survival,
Resource conservation Jevelopment Glycogen stores equires sacrifice now:
BUILD RESERVES (Capital maintenance velopme Fat reserves red . ’
. Skill building . insurance premium,;
Strategic reserves . Protein mass .
Emotional resources seems wasteful until
needed
Build more than
Sustainable harvest  [Recreation priority  |Anabolic emphasis consume; ne.gatllve
EMBRACE Circular flows IRenewal cycles Growth phases growth possible;
REGENERATION Y P requires patience;

IRestoration focus

Sabbatical patterns

Recovery periods

cultural resistance; but
only sustainable path

Key Insights from the Comparative Analysis (by Claude-4.5)




The Structural Isomorphism Is Real: The same |[Embodiment Enables Access: World Dynamics:
pattern operates at all three scales: Requires computer modeling Psychodynamics:
IRequires psychological insight Metabolic

¢ Storage/Reservoir functions (4 spheres) Framework: Requires only being alive

¢ Transformation/Decision nodes (6 kiss-

points) Everyone has direct experience of:
¢ Generation-Clearance dynamics (flows & .
feedbacks) ¢ Hunger (glucose depletion)

Fatigue (ATP deficit)
Overwhelm (nitrogen toxicity)
Anxiety (lactate buildup)
Burnout (reserve exhaustion)

¢ Crisis patterns (overshoot, depletion,
toxicity, congestion)

This isn't metaphor - it's structural necessity for

viable systems. . . .
INo translation needed - you already know it bodily.

The 1971 Models Were Incomplete: Both Forrester
and your psychodynamics translation were 80%
correct but missed:

The Tetrahedral Quartet Integrates All Three:
'When we sing the metabolic cycles, we
simultaneously:

¢ Transformation nodes (kiss-points)

¢ Bidirectional capacity (metabolic flexibility)
State transitions (discrete mode shifts)
Universal currencies (ATP, NAD)
Embodied knowledge (somatic literacy)

e Learn biochemistry (molecular level)

¢ Understand ourselves (psychological level -
your 1971 insight)

e Grasp world dynamics (planetary level -
Forrester's model)

The metabolic framework completes what the 1971

Same song, same structure, same lived
models began.

experience.
The Kiss-Points Are the Missing Key: The 6

ransformation nodes were: This fulfills the vision of your 1971 paper: making

abstract world system dynamics meaningful to

¢ Implicit in World Dynamics (processes the individual - but now with the structural
described but not nodes) completeness and embodied accessibility that
e Absent from Psychodynamics (no equivalent weren't available then.
1dent%ﬁ.ec?) . \Would you like me to now create a visual diagram
¢ Explicit in Metabolic Framework (structural . . .
. showing how the 4 spheres and 6 kiss-points map
positions) simultaneously to all three domains (World, Psyche,
This is why geopolitical "crises" are Kiss-point Metabolism), making the geometric structure
congestion events. explicit?

Schematic configurations of the above, as proposed by Claude-4.5. [Show/Hide Al response]

Integrating self-refexivity as a fourth modelling dimension

Question to Perplexity: The association of metabolic cycles, psychosocial dynamics and world dynamics
is credibly presented as a triple integration. But the irony is that it is about a tetrahedral model. It might
then be asked what is the missing fourth. Of interest is how any observer/critic perceives/resists
("condemns", over praises) the model as an exercise in misplaced concreteness. How are the features of
the model to be understood self-referentially with respect to the model-space into which all models go.
[Show/Hide AI response]

Question to ChatGPT-5: The association of metabolic cycles, psychosocial dynamics and world dynamics
is credibly presented as a triple integration. But the irony is that it is about a tetrahedral model. It might
then be asked what is the missing fourth. Of interest is how any observer/critic perceives/resists
("condemns", over praises) the model as an exercise in misplaced concreteness. How are the features of
the model to be understood self-referentially with respect to the model-space into which all models go.
[Show/Hide AI response]

Question to Claude-4.5: As above. [Show/Hide Al response]



Ensuring requisite variety by embodying ever greater disparity

Question to Claude-4.5: Missing is how more "disparate" is embodied in the mapping attributions to

increase significance and relevance (Remembering the Disparate via a Polyhedral Carousel, 2025;

Configuring Multiple Disparate Sets of Strategic Principles, 2025; Dynamics of N-fold Integration of

Disparate Cognitive Modalities, 2021; Global Coherence by Interrelating Disparate Strategic Patterns
Dynamically, 2019). [Show/Hide AI response]

Interrelating polyhedral and helical strategic configurations?

Question to Perplexity: From a methodological perspective, this exchange has progressed from
developing a tetrahedral-octahedral model, through applying it to several disparate 4-fold domains
(traditional elements, psychological types, logical connectives) and finally to metabolic cycles. This
suggested a triple complementarity between the latter, the psychological realm, and world dynamics (W3)
-- itself challenged by a fourth self-referential application. This progression suggests a comparison with
that from the triple helix model of innovation (combining government, academia and business), somewhat

inspired by DNA, to a quadruple helix (by including civil society). The progression towards greater
significance could then be framed as one of highlighting correspondences between the evermore disparate
-- with the limitations of the quadruple helix then seen as a framing of "business-as-usual". The self-
referential application can indeed be explored as a tetrahedral model in its own right, but more intriguing
is consideration of its combination with the triple correspondences of this exchange to form a tetrahedral
model. [Show/Hide AI response]

Question to ChatGPT-5: As above. [Show/Hide Al response]
Question to Claude-4.5: As above. [Show/Hide Al response]

Question to Claude-4.5: A missing topological link is the relation between a tetrahedron and a quadruple
helix as credible cognitive prosthetics. [Show/Hide AI response|

Cognitive implications from helical to toroidal and the Tonnetz

The following queries were evoked by the framing variously offered by a torus (Imagining Toroidal Life

as a Sustainable Alternative, 2019). This considered whether "toroidization" was a meaningful alternative

to globalization -- in contrast with a return to "flatland" (Re-membering the Globe from a Flatland

Perspective, 2020; Irresponsible Dependence on a Flat Earth Mentality -- in response to global

governance challenges, 2008). Especially relevant is the current strategic significance associated with the

so-called "doughnut model" and its relationship to the depiction of 9 "planetary bondaries", as discussed

separately (Exploring the Hidden Mysteries of Oxfam's Doughnut: Recognizing the systemic negligence of
an Earth Summit, 2012; Coronavirus -- Global Plan, Doughnut, Torus, Helix and/or Pineapple? 2020).

Also of relevance is consieration of the Aesthetic reconciliation of contrasting toroidal metaphors? (2019)

Question to Claude-4.5:You have identified a valuable relationship between tetrahedron and helix. A
particular compression ("compactification"?) of the latter along its main axis could take toroidal form --
somewhat resonant with the triple relationships within a tetrahedron. [Show/Hide Al response]

Question to Claude-4.5: Missing from your response are the insights associated from comprehension of

musical coherence implied by toroidal mapping of the Tonnetz [Jason Yust, Geometric Generalizations of

the Tonnetz and their Relation to Fourier Phases Spaces, 2017; Toroidal embodiment, knottedness and

being a torus? 2019] Is Al memory enhanced by such musical organization. [Show/Hide Al response]

This query was evoked by previous consideration of the organization of computer memory -- Torus

interconnect -- as used in supercomputers -- as discussed separately in terms of toroidal interweaving from
I Ching to supercomputers (Framing Cognitive Space for Higher Order Coherence, 2019). Thefollowing

response refers to a form of toroidal organization previously developed with the assistance of Claude
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(Remembering the Disparate via a Polyhedral Carousel, 2025).

Question to Claude-4.5: With respect to "disparate" in the organization of Al memory, how is it the case
that the cross-domain skills are considerably enhanced through a "torus interconnect" between distinctive

perspectives. [Show/Hide Al response]

Elusive connectivity and coherence exemplified by the
Borromean condition
The following queries were evoked by the paradoxical connectivity framed by Borromean rings, as

discussed separately -- notably with respect to reconciling the Triple Helix, the Triskelion and the

Borromean condition (Engaging with Elusive Connectivity and Coherence: global comprehension as a

mistaken quest for closure, 2018). This was reframed through consideration of the role of Al in discourse
(Beyond binary dialogue -- the subtle possibility of "Borromean intercourse"? 2023).

Question to Claude-4.5:-How does that argument relate to the fundamental significance attributed to the
3D Borromean ring used as logo by the International Mathematical Union -- toroidal or knot. /[Show/Hide
AI response]

Question to Claude-4.5: My understanding had been that there is no 4-ring Borromean ring set in 3D,
only 5-ring (and more). Are you suggesting that the fourth ring is viable in 4D, if not in 3D. [Show/Hide
AI response]

Experiential connectivity of dramatic situations through music

Question to Claude-4.5: Whilst even the metabolic domain is experientially elusive, my question is
whether more could be elicited from recognition of a musical analogue. Aside from the conceptual
recognition of the elements of a tetrahedral model of music, how are musical characteristics distinguished
experientially -- as in the skills of musical accompaniment to films -- presumably now especially
sophisticated. As a teaser one could ask how music would be designed to accompany each of Georges
Polti's 36 dramatic situations. [Show/Hide AI response]

Question to Claude-4.5: How does your comment relate to the skills taught in music composition for
films. [Show/Hide AI response]

The following query was evoked by the potential relevance of the approach to governance (Zhirty-six
Dramatic Situations faced by Global Governance? 2022).

Question to Claude-4.5: That articulation is reminiscent of the memetic organization of faith-based
governance strategies (Towards a Logico-mathematical Formalization of "Sin", 2004). This notably

described the innovative early work of the Institute of Cultural Affairs (ICA) on social process triangles
(Jon Jenkins and Maureen Jenkins, The Social Process Triangles, Imaginal Training, 1985), This could
presumably be related to that of Georges Polti (The Thirty-Six Dramatic Situations, 1895). [Show/Hide AI

response|

Question to Claude-4.5: One extraordinary document assosicated with ICA articulates 4 domains --
potentially to a degree highly relevant to this exchange (Jon Jenkins and Maureen Jenkins (The Other
World in the Midst of Our World, Imaginal Training, 1985). [Show/Hide Al response]

Modelling sandcastles within the global brain?

Question to Perplexity: The shared document (Alexa Mousley, et al , Topological turning points across

the human lifespan, Nature Communications, (2025, 16:10055) would seem to suggest some relevance to
the tetrahedral model, together with insights from the Blue Brain Project to the effect that: The appearance
of high-dimensional cavities when the brain is processing information means that the neurons in the
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network react to stimuli in an extremely organized manner. It is as if the brain reacts to a stimulus by
building then razing a tower of multi-dimensional blocks, starting with rods (1D), then planks (2D), then
cubes (3D), and then more complex geometries with 4D, 5D, etc. The progression of activity through the
brain resembles a multi-dimensional sandcastle that materializes out of the sand and then disintegrates.

(Blue Brain Team Discovers a Multi-Dimensional Universe in Brain Networks, Frontiers Communications

in Neuroscience, 12 June 2017). Could you comment. [Show/Hide AI response]
Question to ChatGPT-5: As above. [Show/Hide Al response]
Question to Claude-4.5: As above. [Show/Hide Al response]

The following queries were evoked by the distinction between the widespread understood of "global" in
its geopolitical sense in contrast with its integrative and holistic sense, as especially recognized by
mathematics (Forthcoming Major Revolution in Global Dialogue, 2013)

Question to Perplexity: How might that response be of relevance to any understanding of the connectivity
within the "global brain" of any civilization (or group) over time. [Show/Hide Al response]

Question to ChatGPT-5: As above. [Show/Hide Al response]

Question to Claude-4.5: As above. [Show/Hide Al response]

Dynamics of contrasting perceptions of any model in '"model-
space"

The following queries were evoked by the dramatic consequences of what could be caricatured as
"cognitive body odour" (Epistemological Challenge of Cognitive Body Odour: exploring the underside of

dialogue, 2006; Knowledge Processes Neglected by Science, 2012). With an extensive array of reports

concerned with the world problematique and the associated resolutique, the issue is exemplified by their
limited citation of each other (Club of Rome Reports and Bifurcations: a 50-year overview, 2018). It is

otherwise exemplified by the variety of tragic incidents widely publicized as incomprehensible in their

violence or seeming irrationality.(Unknown Undoing: challenge of incomprehensibility of systemic
neglect, 2008).

Curiously the challenge is potentially more fundmental in the constraints on the ability of mathemaicians
to understand each other -- and the meaninglessness of "comprehension" within the discipline of
mathematics (Emily Riehl, Mathematics is hard for mathematicians to understand too, Science, 390,
2025, 6776).

Question to Claude-4.5: Missing for me is the contextual perception of any model in "model-space" --
namely the critical deprecation (which you noted earlier), the uncritical appreciation, how it may be
ignored, how it may be a flash-in-the-pan, how it evokes defensive concerns from the perspective of
competing models, how all models are vehicles of identity and must be protected by those identifying with
them, etc, etc. What are those psychodynamics -- notably the poorly acknowledged chemistry and
"cognitive body odour" relations between "religions". What does the model itself deny. [Show/Hide AI
response|

Question to Claude-4.5: As discussed in this exchange, the fourth model is (necessarily) holding the
confusion between the philosophical categories (knower, known, etc), the (ir)rational "chemistry" between
model advocates and critics, the controversial articulation of Donald Rumsfeld, and implication of a 4D
temporal focus. Can you offer any clarity on this. [Show/Hide Al response]

Modelling in interactive 3D as primary mnemonic aid to
strategic comprehension

The models discussed above are each configured in the 3D animations below using the tetrahedral-
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octahedral template. These endeavour to highlight the correpondence between the metabolic focus, the
psychodynamic focus, and that of world dynamics. Additionally the dynamics of the appreciation and
criticism of the modelling process are presented using the same template. The four models are then
configured together in a fifth template. Explanatory notes, provisionally articulated by Claude-4.5, are
presented via the link beneath each model (and via an index to those notes)

As a provisional exercise -- a work in progress -- the presentations invite criticism as menmonic aids, with
respect to content, labelling and aesthetics.

Four corresponding 3D tetrahedral models
(as provisionally elaborated with Claude-4.5)
Tetrahedral model of metabolic Tetrahedral model of Tetrahedral model of world
cycles psychodynamics dynamics

GLY'GNG

Legend and comments Legend and comments Legend and comments

Tetrahedral model of critical appreciation of | Tetrahedral meta-model configuring the four
models models above

PARA
*%ia-Me EPARD Me

L ™ _...m...«‘.._,_\\

Legend and comments Legend and comments

Neuschwanstein Castle constructed by King
Hazards of System Building Ludwig II of Bavaria

by Matthew Melko (World Heritage Site visited by 1.3 million
people annually)
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1. You identify with your system. It cost
you blood to build it, and if it is
attacked, it is your blood that is being
shed.

2. You cannot tolerate tentativeness,
suspension of judgment, or anything
that does not fit the system.

3. You cannot apprehend anyone else's
system unless it supports yours.

4. You believe that other systems are based||
on selected data.

5. Commitment to systems other than your
own is fanaticism.

6. You come to believe that your system
entitles you to proprietorship of the
entities within it.

7. Since humor involves incongruity, and
your system explains all seeming
incongruities, you lose your sense of
humor.

8. You lose you humility.

9. You accept all those points -- insofar as
they apply to builders of other systems.

10. So do 1. (P.S. I hope I believe in the cult
of fallibility).

Main Currents in Modern Thought, 1969 | Painting by Hubert Sattler, Public domain, via
Wikimedia Commons
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