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rbstract

Thr nazards to the balance of the ecology of our planet due to
radioactive fallout, non-degradable detergents, snog, increased carbon
dioxide in atmosphere, tetraethyl lead contamination of the earth, and
others are discussed by Dr. Barry Commoner in the book, Science and
Survival(N.Y.: Viking, 19%66). »ns each specific hazard to the ecclegical
halance becomes known, pecple start looking for sclutions to the specific
problem, and then the next problem becomes significant.

The purpose of this workshop is to explore whether we can develop
a more general perspective of the processes, both technological and
sociclegical, that contribute to these unbalances. 2s a start we shall
examine curves of world power production and curves of world population
growth to see 1f there are potential analogies with positive or neo.st
feedback processes of cybernetics that might give us better insights
into the prcoblem. Then we shall examine at cone level finer detail 1in
regard to social evolution, and alsc biological evolution, to review
how the ecological balance was restored through the demise of previous
civilizations which started to run out of control.

Next we shall examine some concepts from cybernetics and informaticn
thecory that wight help us measure the degree of unbalance of our general
system. Then we will examine how we can test such hypotheses which cut
across many different disciplines of science. This may lead to ideas on
how to provide the additional feedback loops in our sociological system
that are needed to keep our ecological system 1n balance.

C) Copyright 1969 Frederick B. wWood

P.0O. Box 5095
San Jose, California 95150
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List of Spociiic Fetlony Contyvibubting to b olooical Unbalance

1. Non-degradable detergents(problem now reasonably solved by
developmernt of bilo-degradable dete.genis)

2. Phosphates and nitrates in water supply(specific problems
Cch:

reqgquire bosic agricultural rescarc

)

3. Carbon dioxide in atmosphere may couse temporainre risc in
fime that could melt the polar icoe-caps.

4, Siog due to internal combustion e gines.
5. yadioactive fallout
6. Pesticidoes.
7. runinilation from nouclenr wail,
The above cpoecific problems awe discussed alt length by:

Dr. Barry Commoncr in Science ond Survival, N.Y.: Viking(1€466).

There is another approach to listing problews and criscs of our
civilivation, namsly a two-dimensional chart in which the x-axis is {he
time left until tre problem becomes critical, and the y-axis is the
crisis intensity. Work along this line has boon done by Dr. John Platt
at the Mental eal th Rescaveh Institute, University of Michioin.

One ¢ould inguire of MHIRT, 37 such enalyses have boen cublishied yot.
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Vorld Powes Production

. . These curves are oxtend:d from League of Nations, and World
b Power ConfOchPo Peports. Yor curves for the United States
| in terms of inskalled horscpowoer. gee IT FUTURISE, Teb 2969,
{. | ‘ - ‘ p. 23.
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Historical Trend of Hunher of Scientific Discoveries and
Technological Inventions Peor Century,

5

To assist us in determining under what conditions the study of
CYRERMWTICS hecomags essconltial for the understanding and resolution
of social problems, I have plotted the nuirer of scientific dis-
coveries and tochoological inventions Ly contury fromw 5000 BCE to
1969 AD, For Grecoe and home and Vestern Chijsitian ClVllladLlON, T
have used tebles from P. I, Sm"o"inc For Arebia, T have used a count
of the nunber Gf prominont seolenticts par helfi-conbury from Sovoliin'e
interpretation of data fwow .Sc.;,i. ten.  For the tiwe before Greate, I woo
not able to find data, so as a fiist epproxinatiocn, I have cxutropolated
the {rend backwurds in time Lo the level 6f ono invention poeyr contury.
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7 Modeling which

Anologies bolween Cybernctic Mecdbeok Syotoas and the Curves
of Population Growlh, World Power Iroduction, and
Scilientific Discoverios,

How valid are comparisions of these curves of characteristics of
social systems with clectro-nechanical feedback systoms?

Did the fall of Grecce and also of Rome scrve a purpose in maintaining
the ecological balance?

Is our civilizaticn the fivst najor civilization to have the capabhility
to prevent our downiall?

Can we find some philosophical concepits theat cvt across physics,
chemistry, bioleogy, and scociology that couvld give us a better
perspective of the Ltechnical and social procecases?

,

To be more %‘pcr"ifi(_:, arce there prefevred cholces of coordinate systons

for represonting the pm“odjc* table of physics and chemistry: the
evolution of biclogical spocies; and the evolution of social syotomea~—-
-——which would give us ]ml_i,c,c insighits into the host of preoblemns disiurbing
the ecological balance on our planct?

For example, if the pericdic table of thoe elowmonis, some chart of
bl(}lOJ-. cEl evo]ution, and charts of social evolution covld all be
pul inteo the same forimal, we might have rore confidence thal there
are similar rules of development in these three different levels of
natural phoenomena. '

A sociologist, Dr. Stuert C. Dodd, has developed o nethod of #picous

through a probebilistic procoss goenerates a sorvies of
constants reloted o eight lovels of the commos: colyropy, oravity,

encryy, matter, lite, man, society, and sci-nco. So far 115 rigid
method of testing hr. Dodd's hypothoses has beon develoned that moot
the standards of normal scientific resecarch. If we knsw hov many
other plancts in the universe support living boings, we would ho
able to check the validity of the right heni linec of his moss—-trisndle
in his Report EpiDboc 126, (%) ' _

¥ g, C. Df'mrl, ”H v Dplcosm I(ﬂz:

ing studics the Coomos ro the I'T}ﬁo.iﬁ

Sot of pod Bioments 1 7.“‘! in Gn o "hpioc H124, Sh: 673

Proj. Epicos Univ., of W con, Soatile, Wachington 98105, ]_Jr:f:. 196'/.,
(BParlier vevrsions of thic malterisl weroe presontod by 8. C. Dodd ac the

,-:-«:_:

H

i
annual meetings of the Scocicty for Genorxel Systems Reseaveh in Des, 100604
and Dec, 1965,

In this workshop, we are not prepared to test Dr. Dodd's unverificd
hypot?*c-ri . Tho usefulness of L]le Epicosia 1;10-:1(-_-15; here
inspiration to heln our gscovcen for leco cowprohensive mnde

help us in our study of ccological wnbalance, (o toat
e necd (1) a boltier underat ,(;mﬂ,,lng o the noture porad,
revolutions, and {(2) a beltter undoerstanding of the pvnj
in physics, informotion thoory, conpultexy sciconce, suc.,..c:l (;g, . and
phil Jsopuy.}
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What choices Jdo we have in any nging the elements of physics
and chenmistry in a periodic talde?

({rom SEPR No. 179-n,
The pericdic table of the elements has beon ordonized into
forms: rectangular, civcular, spiral, triangular, open
spiral on the sucrface of a cone, and matrix,

Javy, i

Chanuing the fowm of the poriodic table doesn't contribute anything
new in chenistry.  Some forns of the peoriodic table are more
convenient for looking el certain probleons.

The standard fovin{fron Cheomistyy, Vol. 39, No. 11, p. 22, Nov. 1006}
is shown below:
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S. I. Tomkoi
Chapman Hail
taeble, Other
bhave boen dicol
Janet, Chem
Theodor Hen

€. G. NMazurs,
Table,"

broncsed @ spiral farm of p!oiilnn iheoperiodic
and VL11CL1onu ol ibﬁ spiral periodic talls
d v : (couriesy of 17
stry, vol. 'j’) no. (, 10, July 19006,
"y;'"Cnﬂmlf t.f“v p. 14, june 1954,

Chemistry, "ine Ups a Yawns of ine Periodic
) A9, 7, pp, 6-12, Juiy 1966, '

in A New Porijodic Tabie of the Elemente, London:
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The estimated time scale of £ to 30 minutes at the bottom of
the spiral periodic table is ¢ first approximation to the time
of cruation of the different elements based on Lomaitre's theory
of the expanding universe. A short summary of the evolution of
the universe 1is reproduce below from Georg Gamow's chapter in
Milton K. Munitz, editor, Theories of the Universe, Glencoe: The
Free Press and the Falcon's Wing Press(1957), p. 399, (From
Scientific American, March 1954, pp. 55-63.)

AGE G3 MINUTES | 530 MINUTES 250 MILLIOM YEASS | 1 BILON YEARS | & BULIGH TEARS |

QRGANTZATION

|
|
|

Evolution of the Universe is svmbolized at five stages. During the first five minutes
of its expansion photons (scaey fines) outweighed soiitary parucles of mater such as
protons (&lack circles), ncuwons (larger white circles) and clectrons (smaller wite
creles). Between five and 30 minutes patter had gained the upper hand and the
fi ndamental particles had begun to caalesce inta mere complex nuclel such as those of
deuterium (praton and newtron’ and heium (Lo protons and fwo newtrons). Alwer 250
ratllion years the primordial gas Bzzan to break up mio huge protesalaxes, Alwr a ilion
years the matter i the profogalaviss had condensed into stars and planews, The present
cpoch is characterized here by tiie presence of life on at least one planct

Reprinted with permission. Copyright () 1954
by Scientific American. Tne. A1l riahte vacarvad

Is there a preferred system of coordinates in which to plot
the characteristics of biological evolution?

On January 5, 1968, Bryan P. Berdson gave a paper at the

Bay RZea Systems Group of the Society for General Systems
Research in San Jose on "Eguipotentiality In A General

System."” He developed a frame of reference for examining
biological systems in which there is an evelutionary development
from equipotential to mosaic to equipotential on a higher lavel.
The various life forms were classified within this frame, where
periodicity of function analogous to the periodic chart of
chemical elements is demonstrated. Societies of man, as
biological phenomena, occupy logical postions relative to

other l1ife forms, and characteristics of these socleties become
predictable.

Unfortunately Mr. Bergson's full theory has never been published,
However a report summarizing his theory has recently become
available. (*)

*Bryan P. Bergscon, '"The Theory of Socio-Metabolic Transition.”
Pamphlet, September 21, 1%6%, 4pp., 3. P. Bergscn, 15000 Jeanette
Lane, San Jose, Calif. 95127.
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Comparing the resultant curve for biological evolution using
Bergson's definition of coordinates, we note a similarity with
the form of the special arrangement of the periodic table of
the chemical elements on page 8. For this similarity of form
to be of significance, we must find ways to test the validity
of Bergson's theory of the socio-metabolic transition.

Since these concepts have nct been communicated widely enough
to get sufficient criticism to determine their usefulness, the
first test we can develop is to compare curves of empirical data
from sociclegical studies with the latest cycle in the spiral

of biclogical-social evoiution.

2 sample curve 1is reprinted bhelow from Pitirim A. Sorckin,
Society, Culture and Persconalitv: Their Structure and Dynamics.
N.Y. Harper &RBros(1947).

T T N S S U T SN T -3
Growil andd Looriine ol L Seooems ol Lo, T e oue Tonasod o)

. i
(O?- j‘l ‘ B
1w o ‘ i
D Y F
cr' — - Lo ! i o - - Jr——Y
E&0 402 200 0 Lol 405 50 25 el leld [N’ 153 .
EC. AD.

P R TR N
FYRROES & SN DL RIS

Pigure 16, Movement of Dot

Philoseplides, 580 5.2, w0 1900 AT

Reprinted with permission. Copyright () 1247
by Harper & Row, Publishers, Inc.

An important question *o examine 1s whether curves like the
above might be projections on a two-dimensional plane from
a three-dimensional spiral curve of social evolution.

If we are going to try to use the analcogy cf the form of
evolutionary development that is similar in physics-chemistry

and bioleoay-sociology, we must also find some more detailed
structure to relate or compare similar rhenomena in the diffarent
fields of science. To start on this process, curves of information
output versus information input rate (bits/second) are plotted

for some typical physical, biological, and sociological systems

on the next page.
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The significance of this chart is that there is a direct
equivalence between information and entropy only at the
gquantum level(level 1 in the chart). At the nigher levels

there are

"entropy-like"

mathematical form to "entropy-like" properties at another

level.

of the other "n-1" properties.

properties which may have ldentical

It appears that use of the negentropy or "entropy-like"
property at level "n" is valid only when one has some knowledge

Since this paper was prepared for the purpose of introducing
some ideas for the workshop, it is terminated at this point
as an incomplete paper. The blank section below symholizes
the work vet to be accomplished through the discussions of

this workshop:

—
|
|
!
I
|
i
I
|
|
|
|
i
|
|
)
|
|
|
|
|
|
|
|

10/18/69

10/30/69
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Distributed to participants of Workshop at
Society for Social Responsibility in Science
Conference, Yale University, dNew Haven, Conn.

Minor corrections made in text of notes.
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