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Biography: Charles Fowler, PhD (U Washington—computer modelling of a small lake), was raised on a Nebraska farm & intended
to be a Presbyterian Minister. Disillusioned by the apparent detachment from reality, he turned to Biology, Chemistry, & Math.
His graduate work taught him that reality is infinitely more than artificial models can capture. Chuck served as Program Leader
at Seattle’s National Marine Mammal Lab, taught at 5 universities, & was on the North Pacific Fur Seal Commission & the
International Whaling Commission. In his teaching & research (150+ publications), & in formulating “Fowler’s Rule,” Chuck came
to realize that large mammals can be role models for sustainability as a species.

Description: Systemic Thinking is an under-used paradigm. Considering whole systems is essential to anchor our activities in
reality. Conventional thinking—considering systems in isolation and out of context—is too simplistic, preserving the status quo &
its pathological consequences: extinctions, climate change, environmental devastation, pollution, mental illness, pandemics, etc.
Systemic thinking has roots in many philosophies & traditions. Learning from other species exemplifies the systemic approach—
it aligns our thinking with reality. The rights of all beings to be free of pathological human influence is at the core of both the
holism of systemic thinking & the conclusion that Homo sapiens should strive to be a normal species of mammal.
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The Main Conclusion:

The conscious purpose of being
normal changes everything.

Fowler, CW. 2021. The convergence of science and religion. Zygon, 56:1008-1026. http://dx.doi.org/10.1111/zygo.12758



In this presentation, | emphasize two
main points.



ﬂ The bad newg 1¢ you've got, advanced-
¢tage humang. The good newe 1¢

| they've Jugt about, run their cource

and you chould Le on the mend goon.

First Main Point:

We humans, as a
species, are a pathogen,
or malignancy, in the
reality of which we are a
part. Many of the ways
we participate in reality
are pathological.
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| am not alone in making this point:

Steven J. Bartlett: The Ecological Pathology of Man.
Thomas Berry: “...pathological plundering...”
Warren Hern “The human species is... ecocidal...”

Thomas Berry: “...the supreme pathology of all history.

. Bartlett, S.J., 2006, Mentalities/Mentalités: An Interdisciplinary Journal, Vol. 20, No. 2, pp. 1-18
. Thomas Berry, 2009, The Christian Future and the Fate of the Earth, p93.
. Hern, W.M. Has the human species become a cancer on the planet?: A theoretical view of

population growth as a sign of pathology. Curr World Lead 36(6):1,089-124. p1109.

. Thomas Berry. 1988. The Dream of the Earth, p 204.
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The kad newe 1¢ you've got, advanced-

ctage humang. Th iS ‘ Second Main Point:
they've Jugt about, run Their ourge

and you chould be on the mend'goon.

The healing that must
take place requires that
the laws of nature be
allowed to do their
work. Diseases are part
e IS NN of the biosphere’s

[ sl “immune system”. Can

o accept their work as
Cgooa nev>




This webinar is based on four primary
cornerstones




Cornerstone #1 - A definition of reality:

That from which nothing is excluded!



Cornerstone #2 - A general principle:

All things are interconnected!



Cornerstone #3 — Another general principle:

What is good for the part can be
detrimental to the whole and
vice versa.




o= o

Issues of systemic abnormality are best addressed
by emulating (if not simply employing) natural
normative forces.



| principle

e & e

flect's everythmg else.



These four postulates constitute systemic
thinking. However...

Bill Rees: “...we don’t think systemically.”*
Philip Garnett: “Our thinking is not systemic.”?

Albert Einstein: “A new type of thinking is
essential if mankind is to survive . ..”’

1. IRAS webinar, August 13, 2024
2. 2018, Science of the Total Environment 626:684-688.
3. New York Times Magazine, May 25, 1946.



THE

M
GO S c “\?/ The fractal nature of

reality means that we
can learn from our
mistakes as a species.

JOSEPH W. MEEKER
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"When we open to the paih'of'our world, we
discover our interconnectedness with the web of
life. This is the gift of dark and dangerous times:

to find again our mutual belonging."

- Joanna Macy



“Misery arises from
simplified and narrow
vision; felicity lies in
participation in systemic
complexity.”

JOSEPH W. MEEKER
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Example:
Body Temperature as used in medicine
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Example:
Body Temperature as used in

medicine

Human body
temperature
shows a pattern;
there are limits
to variation.
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A body
temperature of
101.3° F would
be considered a

fever — abnormal
or outside the
normal range of
natural
variation..



What is the normal noon-time body
temperature of an 85 year-old male human
who weighs 185 |bs.?



Human Body Temperature - Related to Age and Sex
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https://pubmed.ncbi.nlm.nih.gov/11005363/
https://doi.org/10.1093/gerona/glr001

Portion of Cases
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Source: http://jse.amstat.org/v4n2/datasets.shoemaker.html



How do naturally observed patterns
achieve holism?



“... every being in the universe is universe-referent for its origin and
destiny and its proper role in the great community of existence.”

Thomas Berry




“The wonderful thing about the universe is that it constitutes an
absolute unity in which each component is universe-referent and
all the components are inter-referent among themselves.”

Thomas Berry




In other words:

Every pattern, every part of reality, is the result of everything
that contributed to it’s being what it is and does.

Probability distribution
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Everything in the universe has a story that
excludes nothing!




The Signature of All Things

- Elizabeth Gilbert



Albert Einstein:

“God does not care
about our
mathematical
difficulties. He
Integrates
empirically.”

Infeld, L. 2006. Quest: An autobiography. American
Mathematical Society, Providence, RI. 361p.

(Photo courtesy of NASA/GSFC/NOAA/USGS)
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Fritjof Capra and David Steindl-Rast:

“The one reality to which we ultimately
belong ... can be called God.”

Capra, Fritjof and David Steindle-Rast with Thomas Matus, Belonging to the Universe (New York:.Harper and
Row, 1991), 16.
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“... empirical observation of the world is our most
valuable resource in establishing a viable mode of

being for the human species...”
-~ Thomas Berry



“... in talking about living things or self-corrective
circuits, we should follow the example of the entities

about which we are talking.”
— Gregory Bateson
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“Come forth into the light of things, let naturé‘
be your teacher.”

Sl
;E-‘Ea*’?;lf,;' ;.
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First example:
Harvesting Biomass in
the Marine Environment

If we were to participate in reality as a normal species
of mammal of our body size, how much biomass would
we harvest from the marine environment each year?



Total Marine Biomass Consumed
by 15 Species (1,000 metric tons
per year)

V.

M Finless porpoise (5.61)
M Harbour porpoise (43.50)
m White beaked dophin (57.66)
m White sided dolphin (143.21)
™ Hourglass dolphin (324.63)
“ Risso's dolphin (553.30)
® Northern right whale dolphin (570.01)
W Fraser's dolphin (982.40)
Dall's porpoise (1,572.61)
® Bottlenose dolphin (2,103.62)
Spinner dolphin (2,424.07)
Pacific white-sided dolphin (2,464.15)
Striped dolphin (3,854.18)
Spotted dolphin (4,017.30)
Common dolphin (6,610.59)



Total Marine Biomass Consumed
by 16 Species - Including Humans
(1,000 metric tons per year)

® Finless porpoise (5.61)
m Harbour porpoise (43.50)
w White beaked dophin (57.66)
® White sided dolphin (143.21)
™ Hourglass dolphin (324.63)
= Risso's dolphin (553.30)
® Northern right whale dolphin (570.01)
W Fraser's dolphin (982.40)
Dall's porpoise (1,572.61)
® Bottlenose dolphin (2,103.62)
* Spinner dolphin (2,424.07)
Pacific white-sided dolphin (2,464.15)
Striped dolphin (3,854.18)
Spotted dolphin (4,017.30)

Common dolphin (6,610.59)
B Humans (105,302.00)
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M Finless porpoise (5.61)
m Harbour porpoise (43.50)
» White beaked dophin (57.66)
® White sided dolphin (143.21)
® Hourglass dolphin (324.63)
Risso's dolphin (553.30)
® Northern right whale dolphin (570.01)
W Fraser's dolphin (982.40)
Dall's porpoise (1,572.61)
® Bottlenose dolphin (2,103.62)
Spinner dolphin (2,424.07)
Pacific white-sided dolphin (2,464.15)
Striped dolphin (3,854.18)
Spotted dolphin (4,017.30)

Common dolphin (6,610.59)
B Humans (105,302.00)
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Diversity as Function of Consumption by Humans
in the Marine Environment
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Total Marine Biomass Consumed

B

A. Nonhuman Species
B. Including Humans

C. Humans at Maximum
Diversity

D. Humans at Average
Among Nonhumans



Biomass consumption by humans in the marine environment was:
185 times greater than the geometric mean among the other species
61 times greater than theanthmetm mean among the other species
35 times greater than what would have maximized biodiversity =



M Finless porpoise (5.61)
® Harbour porpoise (43.50)
White beaked dophin (57.66)
m White sided dolphin (143.21)
™ Hourglass dolphin (324.63)
Risso's dolphin (553.30)
® Northern right whale dolphin (570.01)
® Fraser's dolphin (982.40)
Dall's porpoise (1,572.61)
® Bottlenose dolphin (2,103.62)
Spinner dolphin (2,424.07)
Pacific white-sided dolphin (2,464.15)
Striped dolphin (3,854.18)
Spotted dolphin (4,017.30)
Common dolphin (6,610.59)
B Humans (105,302.00)

These 16 species can be
sampled 8 at a time to get
12,870 distinct combinations
half of which include
humans.
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The harvest by humans was 64 times larger than what would
make the two groups of groups have the same average.






The Full Marine
Environment

The Marine Part of
the Biosphere
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An Ecosystem

The Eastern Bering
Sea
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A group of species

The finfish of the
Eastern Bering Sea
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Eastern Bering Sea

A B ; .
e A single species
Pollock in the
C D



Biomass consumption is not the only
metric that applies to species!

If we were to participate in reality as a
normal species of mammal of our body size,
how much CO, would we produce each
year?






log(CO, production, |/d)
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Global CO, Production
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CO, production
by humans is
about 3,000,000
times greater
than the average
among the
nonhuman
speci_es!
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Water consumption is another metric that
applies to species!

If we were to participate in reality as a normal
species of mammal of our body size, how
much water would we consume each year?



Water consumption: log(L/d)
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Per capita water consumption

1 2 3 4 5 6
Body mass: log(g)



Global Water Consumption
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Nonhuman Species

Global water
consumption by
humans is over

82,000 times
more than the
average for the

nonhuman
species!
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Global Oxygen Consumption

.

Nonhuman
Species

Humans
consume almost
2,900 times as
much O, as is
consumed by the
average among
nonhumans.



Global Energy Consumption
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Nonhuman Species

Humans
consume about
154,000 times as
much energy as

the average
nonhuman
species of
mammal of
human body size!



Portion of Cases
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Total Global Population

\

Nonhuman Species

The current
human
population is
over 21,000
times larger than
the average for
the other
species!
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The current human
population is about
3,600 times larger
than what would
maximize biodiversity!



Total Global Biomass

<><>.

Nonhuman Species

The current
human biomass
is about 2,180
times larger than
the average for
the other
species!



Total Mass in Different Scales

Number of Species
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Consonance is
essential in using
nhormative
information (it is
imperative that
we avoid logical
typing errors).



Normative information also applies to
domestic species!

How large would the population of
domestic cattle be if it were normal for
species of mammals of its body size?



Global Population Size
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Noncattle Species

Cattle, world-
wide, have a
population
—~13,000 times as
much as the
average for the
non-cattle
species!



Global Population Size

o<>

Nonswine
Species

Swine, world-
wide, have a
population
+~3,300 times as
much as the
average for the
non-swine
species!



Note that, as with body temperature, we
are not seeking professional opinion! We
are observing normative information.
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Expert opinions compared to normative data.

Expert opinions from: Cohen (1995) How many people can the earth support? Norton, New York, NY.
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Don’t ask an expert; Ask now the beasts and they
shall teach thee.



involving population.

There is also population density, or individuals
per unlt area.
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Humans in the
Countries of the
World

The average density of
humans is over 1,600-
fold larger than that for
the nonhuman species.



Population Density
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The density of humans in the United States is over 600-fold
larger than the mean density of other species.



Population Density
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With 3,140 counties in the US, there are over 2.4 x 10943
distinct combinations of 1,570.



Domestic species are not confined
to mammals; other species (like
birds) are included.



Global Population vs Body Size
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Data for birds from Birdlife International (http://www.birdlife.org/) 2012



http://www.birdlife.org/

The field of macroecology has yet to fully
embrace the concept that it is revealing
normative patterns.

A good example is the equivalence rule —
a pattern of patterns.
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Agriculture, fisheries and energy
production are not the only fields of
human endeavor that have become

pathological in nature.

Another example is the field of medicine.



Natural Mortality Rate (m) vs Body Size (Mammals)
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m for mammals: McCoy & Gillooly 2008 doi: 10.1111/j.1461-0248.2008.01190.x
m for humans from: http://databank.worldbank.org/data/reports.aspx?source=2&series=SP.DYN.CDRT.IN&country=



Frequency of epidemics and human
population size over time.
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https://en.m.wikipedia.org/wiki/List of epidemics and
https://ourworldindata.org/world-population-growth



https://en.m.wikipedia.org/wiki/List_of_epidemics

As a species, systemic thinking both avoids
and accounts for exceptionalism. Our
species is subject to all the laws of nature
as are all species.

Exceptionalism is a part of reality that is accounted
for by every empirically observed pattern.



Another dimension of being a species is
Geographic Range Size.

In mimicking other species, we have the option of
occupying a certain portion of the Earth — and leaving
the other portion unoccupied.
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Portion of Ecosystem To Be Set Aside In
Protected Status
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Rodden, M., and C. W. Fowler. 2018. Deep Fishing: Dream or Disaster? Marine Fisheries Review 80:1-17.



Can we, as a species, achieve normalcy on
our own?

In mimicking other species, we can depend on the
self-organizing, autopoietic, self-perpetuating,
homeostatic forces of nature to be of holistic help.



One of ‘Earth’s Desires’ is: “...to be endured
in the severity of her discipline...”

Thomas Berry

https://thomasberry.org/earths-desire/



“That which does not kill us makes us stronger.”

- F. Nietzsche



" ...ultimately the human community has to accept
the governance of the planet.,."

- Thomas Berry

https://thomasberry.org/the-collected-thoughts-of-thomas-berry/ (Part 8)



As a species, can we come to see good
news in the self-organizing forces of nature
and their role in restoring humans to
hormalcy?

My email address:
cwfernhaven@comcast.net



“...we must be clear concerning the order of
magnitude of the changes that are needed.”

- Thomas Berry




Revisiting Holism:

1. Normative information accounts for
everything.
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Systemic thinking is fuIIy reflexive.



Mind and Nature: A Necessary Unity

- Gregory Bateson




Wholeness and

the Implicate
Order

- D. Bohm
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The subjects of all
disciplines are
taken into
account.

This includes all
disciplines yet to
emerge.




The unknown and
the unknowable are
taken into account.




e o

You have undoubtedly heard of Deep
Ecology.

Systemic thinking involves the infinite extension of
such depth to all disciplines:

Deep Ecology
Deep Philosophy
Deep Theology
Deep Cybernetics
Deep Physics

6.
i
8.
9.

Deep Evolution
Deep Biomimicry
Deep Astronomy
Deep Astrology

10. Deep Thermodynamics



11.
12.
13.
14.
15.

This infinite extension goes on forever:

Deep Cosmology
Deep Mathematics
Deep Chemistry
Deep Botany

Deep Geology

16. Deep Field Theory
17. Deep Psychology
18. Deep Entropy

19. Deep Epistemology

Q0O



Systemic thinking involves Deep Mathematics; the
universe has a fractal quality.



This fractal quality means that DEI can be extended
from our perspective involving individuals to our
perspective involving other species.

Diversity - maximized by being a normal species.
Equity - all species are emergent from reality.
Inclusion — all species are parts of reality.



This fractal quality also means that democracy can
be extended to all things.



Revisiting Holism:
1. Normative information accounts for
everything.

2. Being normal means that all consequences
are normal.
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3. The systemic paradigm can be universal.



Revisiting Holism:
1. Normative information accounts for
everything.

2. Being normal means that all consequences
are normal.

3. The systemic paradigm can be universal.

4. Applies to all dimensions of being.

(caveat)



The Main Conclusion:

The conscious purpose of being
normal changes everything.

Fowler, CW. 2021. The convergence of science and religion. Zygon, 56:1008-1026. http://dx.doi.org/10.1111/zygo.12758
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In Wildness Is the Preservation of the World

- Henry D. Thoreau
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