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The above ECOLOGICAL DIAGRAM OF CUPREMT COMDITIONS (Fig. 1) was derived
from an expansion of a diagram developed by Dr. Charles Francois of
Buenos Alres, Argentina, to explain the work of Jobn Hamaker. ( John D.
Eameker and Conald A. Weaver, The Survival of Clvilization.
Burlingame, Ca. (19°2) 212 pp.) Hamaker's theory is that the rising
amount of atmospheric carbon dioxide has caused extreme weather changes
and Is accelerating the coming of the next =slacial! period on ocur

planet. Descriptions of elements in the complex multiple feedback
cybernetic system that progress te glaciation are exnlained in thke
following text. ( "verall planetary cooling which started about 1840

can be seen In cd=ta in the following papers: FM.l. Rudyko, "The effect
of solar radiatic- variations on the climate of tte Earth," Tellus, XXI
(1eu5), 5, pp. f11=€19, Fie. 1: Data extended by Borzenkova, et al,

"Izrenenie temperatury vozduha sevrnoso nolushariva za period
1801-1727c " Meteorologlya | Gidrologiva, Mo, 7, 27-3% (197€); Data
extended by Vinnikov, et al, "Mew interpretations of MNorttern

Hemisphere Annual Temperature Anomalies, 1af1-1772," Soviet Meteorolony
and Kydrolosgy, & (31GPN), 1«11,

The ECOLOGICAL DIAGRAY OF CUPREMT CORDITIONS ilTlustrates what is
hapnening in the biosnhere of planet Earthk. The SOLAR ACE TIACPRAM
(Fig. 2.) following these notes 1{llustrates what <can Lte done by
humankind to cooperate with "YGaia" (Farth as 1living organism) to
reastore an ecolorical balance to delay or prevent Earth's return to
glacial conditions.

*xxx+xM0OTE: These diagrams are not in compatible form for direct
transliation into computer simulation programs,

The principal factors affecting the ecolozical balance of Earth's
hiosphere are shown as numbered circles and rectangles lahelled with
abbreviated des~riptions. (See following text for explanation.) At
this stage of analysis, no attempt is made to put numerical values on
the conrecting arrows. Fig. 1 attempts to include all major feedhack
mechanisms. (hLz-urally we will anpreciate the reader's mentioning any
feedhack mectarisms which may have been omitted,) An arrow with a
plus{+) sign indicates the source factor for that arrow Increases the
factor beins peinted to. Similarly a minus sign{(-) indicates tte
source factor decreases the destination factor. [Double pointed arrows
indicate bidirectional feedback.

To make optimum decisions with inconrl=t- dcta, we need to understand
the testing of btynotkeses In secience as descrited by Dr, U, ¥, M,
Panofsky in thke hook, Classical Flectricity and "agnetism*, Reading,

Mass: Addison-"esley (Znd ed., 1G{2),

e used publications of the Society for Ceneral Systems Research and
the American Society for Cybernetics to see how scientists look at

complex systems. (General Systems (Yearbook})*, Vol. | (185C) - Vol. XXV
(12fr) and later Issues. Procedings of the Annual Meeting of the
Society for Genereal Systems Research*, lrregular and incomplete

coverage, different publisters in different years, listed only as took




in some years.

See the paper by Melvin Calvin, "The Path of Carhon in Photosynthesis,”
Science, Vol. 135 (March 16, 196?), pp. °79-8P9, for his exnlanation
of photosynthesis and for examples of complex systems In nature.

Wie have studied "The Carbon Dioxide Research Plan, A Summary, Apri)
1923," 34 pages, prepared by Frederick A, Xooranoff, Carbon Dioxide
Fesearch Division, 0Office of Bacsic FEnergv Sciences, Department of
Enersy, Washington, D.C. 2nE4%, This research plan is a sound basic
approach to study of the problems, but its time schedule is inadequate,
and 1ts conslderation of feedback mechanisms insufficient. The rise in
atmospreric carbon dioxide could easily reach a level beyond which
humankind could effect a chanfe by the time the U, S, Cepartment of
Energy completes its research. (As an indication of the importance of
rising C0/? levels, consider that Max Singer of Potomzc, Inc.,
Arlington, VA, described the phenomenon as "eenuinelyvy civilization
threatening." He spoke at the Global Tomorrow Coalition Conference,
Washington, D.C,, June ,1827.)

As wve studied weather and climate svstems, we realized that much of the
published work on atmospheric carhbon dioxide tas teen oversimplified,
and that important factors and feedhack loons have been overlooked. A
discussion of the npossibility that a number of positive feedback
relationskips are not reflected In most published forecasts of the
effect of rising atmosnbteric C0/2 can be found in 0., V. Markley and
Tromas J. Hurley 111, "A Prief Technology Assessment of the Carbten
Dioxide Effect i," Technological Forecastinz and Social Change 23,
1pr=202(1023),

Civen the extrerme deterioration of weather and necessityv for long term
foo! onroduction, we need a crash profram to quickly analyse these
nrohlems and institute corrective action speedily, such as the procram
conducted by the MN,1.T Padiation Labtoratory between 12490 and 1945, to
develop the RADPAT systems neceded to outmaneuver the Mazis.

EXFANDED DESCRIPTIOMS NF CIRCLE DIACRAM CATEGOPIES:

(1) ACCELEPATION O0F GLACIAL PERIOT OMSET marks the beginning of a
an,o0nn  year build-up of glaciers. Varlous researchers bhave concluded
that the 1initial stages of +gslaciation happen quickly, in perhaps as
little as 20 vyears. Follen studies of lakebed deposits show this
(Cenevieve Yoillard, "Crand Pile Peat Boes: A Continuous Pollen Pecord
for the Last 1LC,N0% Years," fluaat., Res, 9, 1-21 (1878); "Abrupt end of
the 1last intereglacial s.s. in north-east France," HtNature, 0t, 1%,
1975.).

{2} SKYROCYETINC ATMOSPREPIC CAPROH DIOXICE is the result of fossil
fuel burning, ageravated by deforestation, slash and burn agriculture,
diminished fixing of carbon hy trees and plants on demineralized soils,
decline of carbon in soils (diminisked soll organisms, humus and plant
material), warming oceans, and volcanic activity.

(3) PLUMMETINC FOPEST AND  PLANT LIFE VITALITY is occurrig due to a
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combination of soil demineralization and acidification with
accompanying iInfestations of lnsects and disease. There is alse a
decline 1In area covered by forests and vegetation because of lumber
cutting, primitive and mechanized slasht and burn agriculture, toosoil
eroslion, desertification, conventional «cron cultlvation, fires,
shortened growinz seasons, drousht, and "unseasonzble" weather extremes
(experienced durine early stages of glacial periad).

(4) FRESHUATER L IFE-SUPPORT CAPACITY is reduced or destroved by
ecosystem demineralization plus acld precinitation, and the lon~ term
use of tbtiocides. Tens of thousands of dead and dyinz lzkes 1n torth
America and Rurope are now documented.

(5) ACID PAIY, caused by increasing fossil fuel bturning, forest fires,
and volcanism, fallines on already frazile acidified soils, is hastening
tke dyin~ of vast areas of forest worldwide. Lowerine nt of acid soils
further =strips them of many essential rinerals iIncluding calcium and
rarnesfum, As pH AdArons furtker, aluminum is mobitized, Toxic aluminum
compounds  damage root hairs and the cells of the root endodermis,
interfering with water and nutrient uptake., Trees deprived of nutrients
and water, their root systems crippled, tend to quickly die. (John R,
Luoma, 'Cead Forests and Acid Rananas," Audubon, Vol. #5, VPMo. ©
(September, 1923} pp. 3P-41.) Acid rain also removes minerals and
chanres the mineral balance in agricultural soil. (See also Ulrich,
"sMarch  Winds: They Bring with Them Acid Pain, Which | Can Monitor but
llould Pather Change,' Science 3, March 1923, Ulrich states that pFH of
L.2 is the critical alurminum-unleashing level.)

() SLASH & PBRURN ACRICULTUPE both hand methods and meckanized tyoe
used 1In tropical regions suct as the Amazon River 8asin and In Central
America, bhave a compound effect which both reduces the forests and
directly increases the atrmospheric CN/2,

(7) TIMBEP CUTTING witkout adequate reforestation contributes to the
impoveristment of soil, decliine of scil orranisms, and erosion, which
result in lowered vitality of subsequent nplant growth.

{(£) LNSS NF SNt NPCAMISMS (hence soll fertility) is caused by a numhker
of factors; primarlly soil demineralization, nlus acid rain, toosoil
erosion and present worldwide "soil mining" aecriculture and forestry
nractices employing chemlcal fertilizers, biccides, and crop nutrient
export svstems neglecting recycling ("the law of return”)}.

(nY SelL CEMIMERALTZATION PRCCESS becomes more pronounced near the end
of Inter-glacial noperiods whichk tave averaced a comparatively brief
10,000 vears durinz  our present 3 million year-old Cuaternary Feriod,

We are presently in the transition nphase bhetwveen interclacial and
glacial conditions., This transitinn nhase may last only a few decades.
Reduced ntant vitality removes 1less (0n/2 from the atmosphere.

Demineralization also leaves plants more suscentible to insect attack
and destruction by fire, c¢limatic extremes, and disease. Curing the
9n,Nn0  year glacial period, immense placiers grind up Earth's rock
crust and move the gravel and rock dust out over the continents.
Glacial rmeltwaters create rivers whick carry sravel, sand, silt and
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dust which remineralize much of the land masses., Wind blown dust
remineralizes broader and mere distant areas. This glacial period of
land renineralization supplles the soil with minerals which 1last
approximately 1n,00C years,

(17) INSECTS and PISEASE attack plants more readily when their soil has
insufficient minerals. lInsects and disease are more likely to become
prevalent after lonz term use of biocides which reduce the productivity
of conventional aericulture. Diseased and insect infested forests are
more likely to burn, because of an increase in the number of dead and
dying trees.

(1Y) BINCIPES: tonsg term use of pesticldes and herbicides reduce soll
orecanisms 1In number and diversity and dlisrupt the natural balance of
soil minerals, making plants more susceptihle to disease and insect
attack, and generally reducing vitality of soiis and plants (by
depriving plants of their food: microorganisms.).

(12) SCiL  “OISTUYPE rmust be within certaln 1lirmits for optinmum crop
cultivation, Too 1little or teo much can severely disrupt the srowth
cycle, and result in viind and water erosion of tonscoil.
Crought-stressed plants hecome highkly susceptikle to fire.

(12) CHEMICAL FERTILYZERS are known to increase vields in conventional
cron cultivation to a short-term peak, after which ever increasing
annlications Ering diminishing returns alensz with extensive soil
decradation. Mineral depletion and wholesale erosion, combined with
build-up of toxicity and depletion of soil orzanismforsanic matter,
inevitably 1tleads to dangerous or disastrous decline Tn cron quality and
quantity. Without complete replenisktment of soil nutrients, fertility
turns to sterilitv.,

(1LY TopsSntL EPNSINY contributes to soil demineralizaton {(2s well as
soil orrantism/orzanic matter depletion) thus reducine soil fertility
and plant vitalitv. _

()Y FIPE occurs more freaguently as a result of rapid climatic
deterioration and drought. (The decreasint vitality of soils and
plants makes whole svstems more susceptible to fire,)

{1€) COMVEMNTIOMAL CROP CULTIVATIOM contributes to the lncrease of C0/2
in the atmeosphere: LUse of NPY fertilizer disables the natural plant
feeding processes by "mining” soil reserves and starvirne soil
microorganisms,

{17)- (19) numbers reserved for additional feedhack mechanisms,

(20)  FOSSIL  FUHEL  eBUPYIMC has a cormpound effect: first, it increases
atmospheric €077, and second, Tts sulphtur and nitrogen compounds worsen
acid rain and soil conditions which accelerate the death of forests,
ellmtnatine primary natural absorbers of atmospheric C0O/2.

(21) ATMOSPHEPIC HEATING in the tropics and mid latitudes occurs as
carbon dioxide, a gas transparent to the visibhle light from the sun,
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but w@ich blocks infra-red radiation, reduces the amount of infra-red
radiation that the Earth re-radiates back to space. CN/2 and other
rases suchk as methane and chlorofluorocarbons accentuate the zreenhouse
effect and are increasing via fossil fuel burning, biomass destruction

(including termites and organism oxidation), wvolcanism, and human
pollution,

(22) IMCREASED EVAPOPATICN OF TROPICAL VWATEP is caused by elevated
atmosrteric heat. Increasing water vapor produces more clouds which
are carried toward polar resions in the natural exchanse with cold
polar air masses.

(23) CLOUDS TC POLES PRNACESS s accentuated by the differential
greenhouse effect. Seasonal wind patterns are speeded up because of
the Increasing temperature differential between tropical air and nolar
air. Thus more clouds are carrled from the tropics to the nolar
regiors.

(24) FUILDUP OF PNHLAR  ICE & HoYy o is thus accelerated by the
increasinply heavy cloud cover coming from the tropics. As the clouds
near the pnoles, thev coonl and drop more snov whick increases the area
of snew cover and thickness of rplaciers. The increased cloud and snow
cover increases the albedo which Increases the amount of solar eneray
that is relected back into space, thus reducins snow rmelt and coolins
these recions and beyond. This npreocess pgradually causes a vast
expansion of glaciers so that a large part of the Earth Is under ice
for approximately 0,000 years,

(25 ALBEDO s increased as clouds move to the poles and reflect more
solar enersy back to snace, by the lareer area of snow and ice cover on
tte ground, and by soil degradation, desertification, devegetation, and
deforestation. Increased albedo contributes to Farth's overall cooling
and return to glacial eco-climatic conditions,

{(26) CIFFEFEMTIAL CREEMHOUSE EFFECT occurs as carbon dioxide blocks the
re-radiation of iInfra-red wave lencths, causing more heating in
trepics., Colder, high-pressure polar air plunres toward the equator
while hot, cloud-containing, low-pressure tropical air rises and roves
polevard,

(27) CPCLINC OF PCLAR AIR occurs as increased cloud cover in upper
latitudes increases albedo and reflects more solar enerqgy away from
Farth, accentuating temperature diffferential,

(2°) EBAPID CLIMATIC DETERICRATINY occurs, especially at thte be~innins
of a "normal" «=«lacial operiod and befeore thke slacial expansion is
markedly ohservable, Fainfall petterns are ckansed in amount and
distribution, Storms and winds become increasingly viclent because of
the increased temnerature differential  bhetween warm and cold air
masses., {(Threre hras heen a larce increase in the nurber of tornadoes
reported in the Viorld Almanac:

172°: 13N tornadoes 155 : B0 tornadoes
103n, 170 1605 : one
1945 121 1274 CHG )




(29 CECREASING DI1SSOLVER OCEAN CN/2: Cold oceans hold more CN/2 than
do warm oceans. |t should be noted that oceans chanee temperature more
slowly than land masses. Calcium carbonates are found in oceen denths,
Further work (s needed to evaluate the net effect of ocean warmine
(Low-latitude ocean C0/2 "boil-0ff") wversus cooling (higk-latitude
ocean CN/2 sink canaclity).

(x0) MARIME OPRAMISMS: Atmospheric Cn/2 is utilized by phytonlankton
and concentrated into calcium carbonate by the rest of the marine food

chain. Zooplankton, especially Foraminifera, c¢reate calcareous
exoskeletons and oozes. lVlhen minerals are abundant as at river mouths,
along ocean upwellings and in the vicinity of sea-floor velcanoces,
marine organism populations flourish, Depending on pressure and
terperature of ocean water a phrenomenon occurs called the calcium
compensation depth, Below the CCN calcium carheonate dissolves and

becomes carhonic aclid and bicarbonates. The ocean holds more carboen
tran do land masses,

{z1) FISiNG NCEAM TEMPERATURE occurs at temperate and ecuatorial
regions because of C0/2 induced greentouse warming. (see Hamaker, ch.
£)

(32) "MEL MINO'" is a cyclical phenomenon of unusually warm Pacific Ccean
water in parts of the ocean, npossibly bheated by continental heaters on
thea ocean floor. (See # 3% helow.) E1 Mino may also result Frorm extrere
atmospheric heatineg, but the large termperature increase indicates
additional factors may be working.

(32 &% (3%) EHERCY FROM SAPTH'S CORE and COMTHIMEMTAL FEATEPS: Carth's
second source of enersy in addition to that from the sun is enerey from
the nlanet's interior. The lavers of tte Farth from core to crust are
2s follous:

. Solid inner core

. Molten ocuter core

. Semi-sclid mantile

. "oho (gunk)

. Crust

Cravity separation concentrates molten radioactive materials, sometimes
resulting In accumulation of a critical mass, a source of atonic
fission energy. Fissionable masses occur In tha Moho (Ysunk") laver
and are called continental heaters. Their extrere hest 2enerates
enouch energy to rmelt and pushk up magma which builds continents,
raising mountalins and plateaus above sea level, The heaters connect
through openings with the molten outer core. (See Chapter f of The
Survival of Civilization for explanation of how the tectonic system
works.)

L ]

A IS s W B )

(34) TECTONIC PRESSURES: (Earth's rotation) The welrht of the glaciers
and varying thickness of the «c¢rust exert variehle pressure op the
tectonic plates of farth's crust, Cifferentials between weisght above
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and extreme heat below the «crust allow the crust to float
hydraulically on the viscous Moho ("gunk"), (Hamaker, Chapter f.)
Ccean floors eare formed by heaters below micd-ocean ridees, Pressure
from btelow forces ocean floor movement away from the ridge crack,

feeding floor toward a continent where 1t 1is forced belov the
cont!ngnta] mass. Mineral release occurs along ocean heater cracks
enhancing phytoplankton growth, (Short term emisslion of poisonous

gases may ki1l phytoplankton, temporarilvy disrunting the food chain and
causing fisk to move elsewhere,)

(35) CONTIMEMTAL HEATEPS (ACTINN): See (33).

(3€) EARTHOUAKES occur more frequently as tectonic »ressures are
increased by welcht of [ncreased olaciation.

(37)  VOLCANIC ACTIVITY increases during time of global coolinz.

Volcanoes emit acidic mases and larce amounts of C0/2. These adding
tn forest and soil destruction and excacerbate clilmate detericraton.
The wvolcanic ash suspended in the air can block solar enengy causing
less melting of the snow In the npelar resions, and further

high=-latitude <coolins. VYolcanic activity at middle and ecuatorial
latitudes distributes minerals over land ( and se2) acain.

(3P=32) numhers reserved for future additions.

(L0) SEA LEVEL fluctuates accordine to kuildun of =lacial ice., (lce
accumulation decreases se2a level, but increased weirsht of ice forces
oncean floors to rise, increaseing sea level,)

(L5)Y ASTRONOMICAL CYCLES: Some of the sub cycles of astronomical cvcles
1ine up with the 1lesser variations in the amount of ice in the polar
fce caps. A timineg correlation of glacial build=up with the
Milankovitch cycles of wvarliation in the Farth's orbit is insufficient
evidence that @elacial periods are primarily trienered hy astronomical
cycles. Some sclentists believe that the correlation between the
glaciation cycles and Milankovitch cycles of changes in the Earth's
orbit indicates that the orbit changes cause the glaciation. John
Hama!er has made calculations of the Aynarics of Farth's orbit under
chanring moments of inertia due to changins amounts of ice at the
poles. Possibly glacial cycles could be the cause of the orbit chanrce,
{Evidence exists that approximately 45" million vears ago a sudden
magnetic pole relocation occurred. There are warm water calcium fossils
directly on top of glacial deposits in Africa.)
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ECOLOCICAL DIACPAM OF THE SOLAR AGE

(sn) WOPD  PLANTATIONS need to he established to grow trees both to
remove C0/2 from the atmosphere and to serve as our major energzy
source, Burning of fossil fuels adds €£n/2 to the atmoshere. Growine
many more trees than are needed in a program of systematic replantine
will result in a net decline of atomosoteric CN/2.,

(51) ALCOHOL  FEPMENTATIONM by ", .. sm2ll local! alecchol and methane
power plants ..." will minimize "the very heavy cost and enercv
requirements for transportation of enerzy supplles...." (Famaker, The
Curvival of Civilization, p. 104),

(2) RUPNING PIOMAZS such &as plantation erown trees shtould be
substituted for burning of fossil fuels, For general enersy production,
plantation tree output can be converted to alcohol! for continuous “lame
systems like steam enrines. !ell-engineered power plants could be
desisned to burn wood directly, The reascon solar enerev "hardvare"
systerts are not being advocated in the near future 1s thkat in tre
startineg phase the production of solar energy svystems would add more
tn/2 to the atmosphere and would nnt remove it, as trees would. All
forms of ecologically beneficlial energy conversion, including boiling
filuid solar and photovoltalc solar, mav he encouraged after C0/2 levels
are restored to Interglacial levels. Tree-plantation solar enersy Is

the only form which can simultaneously provide enerzy, replace
fossilized-carbon fuels, and create a net withdrawal of carbon from the
atmosphere - as the carbon fixed in roots, small branches, and leaves

goes into the soil.

(53) RECYCLIFG OF ASHES AND OFGANIC MATTER alonz wlith periodic
remineralizaton will help the wood plantations gzrow fast, inprove
topsoil condition, and create a hkigh level of nutrient cycling,

(54) PEPLAMNTINEG trees on deforested areas that are also remineralized
vill rezcnerate whole ecosystems,and will create ripple effects
reversing trends towvard desertification.

{St) ALTErMMATIVE  EMEPCY  PPOLUCTIONM ysine such devices as photovoltaic
cells, wind turbines, etc. may he encourased in areas where ic is not
feasibtle to srow biomass.

(56) POLYCULTUPAL FAPHINC of diversified and rotating crons, includineg
perennial and tree/orchard crops supplemented by remineralizatien and
recycling of ashes and organic matter can help maintain tke topsoil in
rood condition.

(7)) INCREASING  VITALITY AND  EXTENT 0F FOREST AMD PLANT LIFE DUPIMC
EXTEMNDED IMTEPGLACIAL PERICD is promocted and - maintained by
remineralization, replanting of plantations and forests and stable
weather conditions from reduction of the C0O/2 in tte atmospherec.

{5°) DECPREASING ATMOSPHEPIC CO/2 will ke accomnlished by growing more
trees f{on wood plantations, in orchards, etc., as well as in natural

g



forests), than are burned or fermented for enerzy.

(59) IMPPOVED RHEALTH AMND  GREATER NUMRER  AMD  DIVEPRSITY nF A!\'”'.,':.[;'
OPCANISHS will be the result of 1iIncreasing quality and quantity o®
nlant life.

(EN) INCPEASING DPISSOLVED DPCEAN C0/2 will occur as atmospkeric (0/?
declines and oceans cool.

(€1 GLORBAL REMINERALIZATION FROCPRAM: The orimary thing that humans
can do to resenerate the soil and Earth-tiosphere and to decrease
atmospheric €N/2 1is to remineralize spil., Crindine a variety of mixed
rocks (and glacial deposits are usually adequately mixed) to a fine
flour to add to soils will result in nmuch improved plant srowth
whkerever moisture apnd sunliesht are adequate. (Experience of Arthur
Carter Savage in his gardens in Micholasville, fentucky, showed that
atundant soil minerals gave vegetables and trees hisk resistance to
cold.) (Hamaker, chapter 5, many references.)

(£2) IVPROVED TOPSPIL CNNDITION will pnourish microorsanisms, thte first
1ink 1In the protoplasm/food chaln., (Hamaker, pn. 24-27.) Accomplished
throurh remineralization corhined with ecolorical cultural practices,
solls can be improved to enable plants to withstand "unseasonable®
conditions.
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