Dean Sousanis Origin of the Moon Theory, 1969 Paper

What follows is the original 1969 paper by Dean Sousanis detailing his theory on the origin of the
moon, the ocean, and other moons in the solar system. We’ve also included retyped copies of the
text-only pages at the end of this document.

It was supposed to be just a one-page report on any aspect of physical oceanography for my
NSF Oregon State graduate class. Instead, during that summer of the moon landing,
surrounded by dozens of books, I had an unforgettable 24 hours as a cascade of unstoppable
thoughts resulted in a theory of the moon’s origin, the ocean’s origin, and the origin of most
of the solar system moons. My professor seemed amazed and asked me to clean it up for
publication. I never did... life got in the way.

Opver the years, to this day, many predictions of this theory have been realized. On
presenting this theory to my classes and others, folks would get excited over it: “why don’t
you publish it?”” It was instructive to point out: “see how a theory can sounds so good, yet
could be all wrong?” Anyway, we never did find anything wrong with it.

This theory (Spray-Ring Theory) not only attempts to explain the origin of the moon and
many of its characteristics, but also tries to explain the origins of the oceans and continents
and their bimodal elevation distribution, interconnectedness and sizes, and goes on to
explain the origin of most solar system moons.

Anyway, here is the original (rough as it is) 1969 paper. It still seems relevant and maybe
something more will emerge from it. — Dean Sousanis, December 2019

Dean Sousanis is a multi-award-winning teacher, including AAPT’s Physics Teacher of the Year,
and he is in the Michigan Tennis Coaches’ Hall of Fame. Sousanis’s teaching career spans nearly 50
years, and over that time he’s trained dozens of teachers and mentored numerous students who
went on to obtain physics doctorates and become college and high school physics teachers. His
passion to excite students about learning is unmatched. Reach him at dsousanis(@gmail.com.

Nick Sousanis is his son and an Eisner Award-Winning cartoonist and professor of comics studies
at San Francisco State University. He’s the author of Unflattening, originally his doctoral dissertation
drawn entirely in comics form. To make sure you reach Dean— please contact Nick and he’ll
forward on. nick@spinweaveandcut.com. Or contact him through his

site www.spinweaveandcut.com.

If you have thoughts about this, we’d love to hear from you! Thanks —D&N



ENRLY ORIGIN OF THE OCEAN BASINS=THE ORIGIN OF THE MOONs /I THEORY= THE
SPRAY ORIGIN OF MODONS flugust 11, 1969

Constantine Spusanis

I. THe (cean Basins pf the Earth

O)
The comparison of ocean besins to lunar seas by Dietz led me to spéculate
on the early origin of the ocean basins, My initial thinking and subsequent
resdings and analysis led to a tie-in to the moon's origin.

Here are some of the facts and ideas which Dietz included that were of
subsequent interest to this analysis;

(1) unlike the mare, the universality, or interconnsctedness, of our ocean
basin is its major basic feature,

(2) while the maria are on different levels, the ocean flonr throughout
the various oceans has a common level,

(3) There is a bimpdal distribution of the land levels of the earth, The
continental level averages 500 meters, the ncean floor 4,120 meters, This
is not the cass on the moon.

(4) Evidence of cosmic bombardment Comparable to the moon's is missing on
the earth, Many possible explanations can be offered to sccount for this,
Included is one which the spray theory will réequires the moon's pocked
surface rasulted from the sweeping up of bodies not in splar orbit but earth
orbit, including a ring such as Saturn's,

(5) The moon shows np crustal spreading, no surface structurs like the
earth's trench system, ridge system, cordilleras of foldsd mountains, of
large transform faults,

(6) The ocean floor is a realm of more active tectonism than the continents,
(7) 3% billion years ago the earth started to differentiate, unlike the moon which
is thought to be homogenous. The core-ferming event pccurred when the iron

~'sank as the heat generated by radioactive elements not being able to escape lsd
to its present component layers.core, mantle, crust,

{(8) Dietz feels a critical question is whether the granitic crust ever formed
an unbroken, completely encircling layer arpund the earth, He answers negatively
2s he feels that convection cells within the mantle led to one of two initial
"rafts" of crust, "Continents are pertuberances above the true surface of the
earth, instead of pcean basins being depressions within the earth®s puter shell,
His latter pnint I fesl is & moot one, depending strictly on definitions,
Concerning his first peint, as I will later show, the earth may we&l have
been covered with an early crust, but 3% billion years ago the spray event
occurred that led to(presently hypothesized by some geolpgists)super-continents
Laurasia (North Americe and Eurasia) in the Northern hemisphere and Gondwana
in the Sputhern hemisphsre, If the total areas of sach of these two super-
continents are summed up, the two have practically identical areas of 100
million square kilpmetsrs each, Dietz feels this equivalency is understandable
if both continents were born from the mantle in opposite hemispheres, This
is too tautnlogical to explain much, In the spray hypothesis it is a necessary
result that there be initially to super-continents formed and that they be
€qual in area,

The early origin of the ncean basins is left an ppen gquestion as Dietz concentrates
on the geelogical dynamics of the last 200 million years, It is the purpose of

this paper to ultimately relate a theory of the origin of the moon to the prigin
of the ocean basin on the earth,
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11, The Present Thenries of Moon Qrigin

There are three general thepries rslating to the genssis of thae moons

(a) Capture

(b) Fermation alongside ths earth

(c) Fission of the earth
In part I1I of this paper my hypothesis

(d) Spray-Ring,
which is somewhat related to the fissipn theory,will be developed., First, it
will be appropriate to discuss some of the difficulties in each of the three
prominent theories which hopefully the spray theory does npt encounter.

l. That the moon is a captured bndy is admitted even by e main propenent,

Or, Urey, tp be very pessibly highly unlikely cvanggj Ruskel is convinced,

as I am, that the regular character (close radii, approximately circular orbits,
closely eguatorial inclinations,) of not only the orbit of ths moon but mpst
other orbits of satellites of the solar system's planets, is just teeo in-
compatible with the capture thenry, leaving only the ppssibility that the few
"ifregular" satellites which sre usually remote and of megligible mass are the
only captured moons(S)D'Kaefa points out the celestial mechanical diffidulties
of captures (1) Only very close encounter would have allowed.capture; (2) its
orbit would have then had te bacome mnre and more eccsntridﬁ)uny suggested

the capture theory in that the densityof the moon (3.4) resembled the density

of the lightest chondritic meteorites (3,8,) But this still is a significant
difference, which then requires postulation of further lighter materials present
such as water or graphite, At any rate, tha chemical compositien of the meon
should be guite different from that of the sarth if Dr, Urey is right.

(B.) If the earth and mpon formad the same way alongside sash other, they should
have formed from the same materials and resulted in similiar densities-npt at all
ths case, So far data keeps reaffirming that the earth's cpre is iron, not
pressuriged mantls material, The present earthsmoon mass ratio of 8131 can not

be predicted from a mathematical model of a condensing swarm of particles,

Ruskol does try to account for the discrepancy by postuleting that the moon

only began to form when the earth had completed .3-.5 of its mass accumulation,
But he totally ignores the density problem,

(C.) fccording te the third theory, fission of the moon from the earth would allow
the proper densities if it took place after the core was formed, The difficulty

of this theory, which the spray theory can hopefully reconcile, is that the pre-
sent angular momentum of the earth-moon syetem fails to account for the needed
angular momentum allowing fission by a facter of,st the extreme,of four. Thers

is some speculation of mechanisms between the sarth-mpon system and ather planets
which have perhaps soaked up some of this angular mpmentum,

ALl three theories can not account for 8 crisis which must have pccurred to the
moon 2 billion years ago as indicated when the rate of change of thse moon's
distance is extrapnlated back in time, Further, the sarth's geplpngical recerd
shows no trace of such a cataclismic crisis, MacDonald postulates the formation
of the moon by the mutual capture of satellites in orbit arpund the earth, The
genesis of these satellites encounters the same difficulties as the genesis of
the moon theories, but it is an intrinsic part of the spray thepry, The spray
theory will have to further conform with Opik's thesis that bombardment could
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not have come early in the moon's history because at that time when it was
close to the earth the tidal bulge would have had such an extent that the future
settle shape of today would have foudd the moon with elliptically shaped craters,

O'keefe feels that most thoughts on moon origin can be summed up into ten threads:
(1) it is captured, dead, different from the sarth; (2) it is closely related to

the garth, The recent lunar landing seems to indicate the latter possibility tobe
more likely with the finding of what appears to be igneous rock at this @arly stage,
and adds credence tn the following spray-ring hypnthesis,

I11I, The Spray-Ring Theory

Somehow the earth fprmed, (Possibly it occurred in a mass swarm, but the origin

of the pdanets is not to be my concern at this time, as it is not essentialto

the following arguments,) At first the earth was characterized by a homogenous
comppsition as the distribution of the material in the swarm was most likely

random and accumulated randomly, But as heat built up,(radip-active decay of

thorium, potassium, uranium, collisipns, adiabatic effects, greater heat ab-

sorption from the sun due to atmosphars build-up, heat of fusien during spclidifications,
differantiation suddenly nccurred on the melten earth, possibly 3% billion years

ego as Dietz suggests, /it that ppint the iron sinking was the main event,

(A.) In order to conserve the sarth's angular momsntum, ths perhaps already
fast spinning sarth began to suddenly spin faster as the iron sank to its center,

(B.) This fast spin coupled with the high thermal speeds of the puter surface
materials led to a spraying off of the sarth into sub-orbit, orbit, and

@scape, of the material on the molecular level, (Figure 1.) This orbiting spray
is possibly due to the edditipnal thermal mptinn even when the earth's

. angular mpmentum is lower than that required for a fission pf a largs mass,

(C.) As this spray of light material woulg be girdling the earth around the

reégion of the equator,(even as high as 45 N, and S, the centrifugal acceleratipns
would only be reduced to 71% of that at the equator,assuming bulge can be nagldcted, )
(Figure 2,) the returning elliptical particles could be cplliding with the

exiting particles and on the average their resulting paths might be parallel te
the earth's surface,(Figure 3,) A cicular orbiting cleud, or ring, of material
could in such a manner form a certain distance away from the earth aleng its
equatprial plane, This distanced would be a function of the hot atmosphere's
extent which was very likely greater than that of teday, Depending on the size

of the ring particles and the density of the outwardly thinning atmosphere, a
critical point @ould begin tp exist as we move away from the earth whers

the erbiting ring could begin to survive, perhaps the 5-10 earth radii suggested
from the backward extrapolatisn of the mpors motipns, with the heavier particles
surviving first closest to the earth, though this is not an essential ppint of
this theory. (Figure 4,)

(D.) This spraysd out ring becomes the basis for the accumulation and buildup ef
the moon, peérhaps 2 billion years agn es MacDonald suggests, Many cpalescing
processes are possibles Perhaps accumulations started first from crystallizations,
and then, inter-crystalline accretions; perhaps nccasiocnal meteprites became
centers nf accumulatipn, (Figqures 5-6,)

it any rate, accumulation probably procseded slowly and no crisis nsed have bsen
recorded onthe earth, The precess could have stayed relatively conl, alsp, Perhaps
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as this material accreted and fell tngsther into bigger and bigger piecss, the
heavier pieces came together smoner and began to effectively sweep up the lighter
pieces further out, Perhaps this accounts for the almost complete heavy bombard-
ment on the backside nf the moon, It could certainly account for the hits

seeming to look as if they had been made by vertically falléng objects.

Only if theyhad been lunar prbiting objscts tpuld théy have done this to

such an extent, filsp, thare are spme intriguing linear arrangsments of craters
that the ring hypothesis can explain, If the marlier heavy accumulatipns are
still facing us today they may be the explanation of the mascons,

(E.) On the earth we have after the spray has died down,due perhaps to cosling,

a large belt arpund the @arth where considerable mass is missing, Twp crustal

"caps" remain at the poless the genleogists' hypothetical early super-continénts(Fig.7)
of Laurasia and Gondwana, If befnre the spray the sarly crust was roughly uniformly
distributed around the earth, after the spray practically axactly equal areass

would be left at the podes in direct agresment with the area calculations of the
genlogists, /lsp after the spray, significant flpws of the crusts could have ac-
curred equatorward, Perhaps, the momsntum of these flpws carried them far past

the equator as perhaps in the well defined plume of fAfrice which may have run into

@ pérhaps slower moving plume of North America, Perhaps the flpw passages were

along depressions that resulted fram differential heating processes that pccurred during
the spray period, Also the distended upper mentle could have elastic-like transport
back to the poles from where it waes distorted, These two processes may account

for the present land-form arrangements, and though cpnsiderably diminished

and deflected with time, may still be influsncing pressnt drift and other

dynamic tendencies,(Figure B,) It is interesting that the lpwer mantle is not

thought to be undergoing as markdd evolutinn as the uppser,

At any rate, the universality of the pcean basin, its common level, the sarth's
bimpdal land distribution, no &vidence of cosmic bombardment, are sll accounted
for by the spray-ring theory,

(F,) fn interesting calculation to make is how much woSld we have to peel the
sarth to get enough mass to form the mpon? /| strip about SO miles desep around

the eguater covering about B80% of the earth's area will suffice, /fter 3% billipn
years of adjusting, the present 5 mile average rangs of the bimodal distribution

is most plausible with the extreme rangs of crust and pcean basin being about 15
miles presently, find it is probably most likely that dynamical changes tp preserve
the spherical gec-potential of the earth were taking place most rapidly during

the perind of the spray, so that 50 miles is an extreme number,

(G.) The spray-ring hypothesis to be any good should account for the fprmation
of other moons in the solar system., This it does sp dramatically that part IV
has bsen devoted to this subject,
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IV, Generalization of the Spray-Ring Hypothesis tp Explein the DOrigin of the
Mopns of the Planets of the Splar System

Using the data from Chart I if we correlate the number of moons top the mass

of sach planet, we get at the most only a very gross correlatipn to the mass;
certainly little predictivive value is' faund here,(Figure 9) Now, according

to the spray-ring thenry formation of any moon would be a function of

the outward-throwing forces in relation to the in-ward hnlding forces,

More specifically, out-wardly we have the centrifugal acceleration, LO*R If

weé correlate just the angular acceleration to the number nf moons of each
planet, we get an astpunding fit,(Figure 10.) If we next correlate the numbser
of moons to the ratin of the nut-ward centrifugal acceleration to the

inward gravity of the planet,““” we again get an excellent fit,(Figuresll and
12,) Finally, the Spray Probabilf;y (55) will most specifically be a

function of the ratio of the putward centrifugal acceleration to ths velpcity
needed to prbit the particular planet,Ngr. Setting the Spray Probability of
the earth arbitrarily to equal one, the formulation of Sp becomes;

Se* Wk 4 |
Vg R

Figure 13 correlates the number of moons to the spray factor, While the

fit is emcellent, beyond expectations, if we consider possible error and

limit our theory to only being able to account for 85% of the explanation

for the moons, (as indicated by the 15% brackets on the graph) the fit becomés
éven better, Further, if we make some logicel, .arbitrery though intuitively
accurate chang@s to the final graph, we get a nearly perfect fits

(1) Mmars, though with two monns, has actually very little total lunar mass,

This drops Mars down inte appropriate fit, Of courss, it may be appropriate

to correlate the spray factor of all the planets to their total lunar masses,
but this data is not aveilable yet,

(2) Earth at the time of moon formation had a much greater spin, but in time
the excessive tidal drag of the moon has slowed, unlike Mars, This correction
would shift earth to the right on the graph as shown, again achieving near perfect
fit,

(3) Finally only Jupiter remains perhaps a little off though it does fit if

ynu consider a 15% varistion e8s ressonable for the spray facter, /it any rats,
Berhaps mass dpes indesd have a groas effsct on thé function of the Number of
moons which would then certainly bring Jupiter intp line, Or even, perhaps

the exceptipnally small densjty of Saturn &s the factor which allowed it

to hava%o’ ARoehs” wlth YXP M certainly spray is sasisr in a less dense planet,

Saturn's ring is certainly intriguing as it may be the only remaining sprayering,
One would expsct that the last spray ring of a planet would be the clpsest erbiting
body pf that planet, Such is the case, It is aldo interesting that the latest moon
to be discovered on Saturn is very small, travelling along the ring-is this &ha
beginning of the accumulation process of the ring?

One final speculation, What process pccurred in time to spew put nne ring after
another on the less dense planets? Perhaps early tremendpus solar flare-ups, of
which today our record is the moons eround these large, thin planets., How

the mpons vary in age and composition will be an interesting questipn for future
planetary axploration to undertake to answer,
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In Conclusion, this remarkably simple theory seems to account excetélently
for three major phenomenaj

(1) land forms of the earth

(2) land forms of the moon

(3) the prigin of most moans

Is this one of these extranrdinary ceincidences of a theory being able to explain
numerpus phenomena but yet have a fatal flaw? Or is this simple process

the fundamental process behind these phenpmena?, s its explanations are
specific, specific research questions and data will be easily generated and

relatﬂd tB ito j
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EARLY ORIGIN OF THE OCEAN BASINS — THE ORIGIN OF THE MOON: A THEORY -
THE SPRAY ORIGIN OF MOONS  August 11, 1969

Constantine Sousanis

1. The Ocean Basins of the Earth

The comparison of ocean basins to lunar seas by Dietz (1) led me to speculate on the early origin
of the ocean basins. My initial thinking and subsequent readings and analysis led to a tie-in to the
moon’s origin.

Here are some of the facts and ideas which Dietz included that were of subsequent interest to this
analysis:

(1) Unlike the maria, the universality, or interconnectedness, of our ocean basin is its major
basic feature.

(2) While the maria are on different levels, the ocean floor throughout the various oceans has
a common level.

(3) There is a bimodal distribution of the land levels of the earth. The continental level
averages 500 meters, the ocean floor 4,120 meters. This is not the case on the moon.

(4) Evidence of cosmic bombardment comparable to the moon’s is missing on the earth.
Many possible explanations can be offered to account for this. Included is one which the
spray theory will require: the moon’s pocked surface resulted from the sweeping up of
bodies not in solar orbit but earth orbit, including a ring such as Saturn’s.

(5) The moon shows no crustal spreading, no surface structure like the earth’s trench system,
ridge system, cordilleras of folded mountains, of large transform faults.

(6) The ocean floor is a realm of more active tectonism than the continents.

(7) 3 Y4 billion years ago the earth started to differentiate, unlike the moon which is thought
to be homogenous. The core-forming event occurred when the iron sank as the heat
generated by radioactive elements not being able to escape led to its present component
layers — core, mantle, crust.

(8) Dietz feels a critical question is whether the granitic crust ever formed an unbroken,
completely encircling layer around the earth. He answers negatively as he feels that
convection cells within the mantle led to one of two initial “rafts” of crust. “Continents
are pertuberances above the true surface of the earth, instead of ocean basins being
depressions within the earth’s outer shell. His latter point I feel is a moot one, depending
strictly on definitions. Concerning his first point, as I will later show, the earth may well
have been covered with an early crust, but 3 ' billion years ago the spray event occurred
that led to (presently hypothesized by some geologists) super-continents Laurasia (North
America and Eurasia) in the Northern Hemisphere and Gondwana in the Southern
Hemisphere. If the total areas of each of these two super-continents are summed up, the
two have practically identical areas of 100 million square kilometers each. Dietz feels this
equivalency is understandable if both continents were born from the mantle in opposite
hemispheres. This is too tautological to explain much. In the spray hypothesis it is a
necessary result that there be initially two super-continents formed and that they be equal
in area.

The early origin of the ocean basins is left an open question as Dietz concentrates on the
geological dynamics of the last 200 million years. It is the purpose of this paper to ultimately
relate a theory of the moon to the origin of the ocean basin on the earth.



II. The Present Theories of Moon Origin

There are three general theories relating to the genesis of the moon:

(a) Capture

(b) Formation alongside the earth

(c) Fission of the earth
In part III of this paper my hypothesis

(d) Spray-Ring,
which is somewhat related to the fission theory, will be developed. First, it will be appropriate to
discuss some of the difficulties in each of the three prominent theories which hopefully the spray
theory does not encounter.

A. That the moon is a captured body is admitted even by a main proponent, Dr. Urey, to be
very possibly a highly unlikely event. (7) Ruskol is convinced, as I am, that the regular
character (close radii, approximately circular orbits, closely equatorial inclinations,) of
not only the orbit of the moon but most other orbits of satellites of the solar system’s
planets, is just too incompatible with the capture theory, leaving only the possibility that
the few “irregular” satellites which are usually remote and of negligible mass are the only
captured moons (5). O’Keefe points out the celestial mechanical difficulties of capture:
(1) Only very close encounter would have allowed capture; (2) its orbit would have then
had to become more and more eccentric (4). Urey suggested the capture theory in that the
density of the moon (3.4) resembled the density of the lightest chondritic meteorites (3.8).
But this still is a significant difference, which then requires postulation of further lighter
materials present such as water or graphite. At any rate, the chemical composition of the
moon should be quite different from that of the earth if Dr. Urey is right.

B. If the earth and moon formed the same way alongside each other, they should have
formed from the same materials and resulted in similar densities — not at all the case. So
far data keeps reaffirming that the earth’s core is iron, not pressurized mantle material.
The present earth to moon mass ratio of 81:1 can not be predicted from a mathematical
model of a condensing swarm of particles. Ruskol does try to account for the discrepancy
by postulating that the moon only began to form when the earth had completed .3-.5 of its
mass accumulation. But he totally ignores the density problem.

C. According to the third theory, fission of the moon from the earth would allow the proper
densities if it took place after the core was formed. The difficulty of this theory, which
the spray theory can hopefully reconcile, is that the present angular momentum of the
earth-moon system fails to account for the needed angular momentum allowing fission by
a factor, at the extreme, of four. There is some speculation of mechanisms between the
earth-moon system and other planets which have perhaps soaked up some of this angular
momentum.

All three theories can not account for a crisis which must have occurred to the moon 2 billion
years ago as indicated when the rate of change of the moon’s distance is extrapolated back in
time. Further, the earth’s geological record shows no such trace of such a cataclysmic crisis.
MacDonald postulates the formation of the moon by the mutual capture of satellites in orbit
around the earth. The genesis of these satellites encounters the same difficulties as the genesis of
the moon theories, but it is an intrinsic part of the spray theory. The spray theory will have to
further conform with Opik’s thesis that bombardment could not have come early in the moon’s
history because at that time when it was close to the earth the tidal bulge would have had such an
extent that the future settled shape of today would have found the moon with elliptically-shaped
craters.



O’Keefe feels that most thoughts on the moon origin can be summed up into two threads:

(1) it is captured, dead, different from the earth; (2) it is closely related to the earth. The
recent lunar landing seems to indicate the latter possibility to be more likely with the
finding of what appears to be igneous rock at this early stage, and adds credence to the
following spray-ring hypothesis.

III. The Spray-Ring Theory

Somehow the earth formed. (Possibly it occurred in a mass swarm, but the origin of the planets is
not to be my concern at this time as it is not essential to the following arguments.) At first the
earth was characterized by a homogenous composition as the distribution of the material in the
swarm was most likely random and accumulated randomly. But as heat built up, (radio-active
decay of thorium, potassium, uranium, collisions, adiabatic effects, greater heat absorption from
the sun due to atmosphere build-up, heat of fusion during solidifications), differentiation
suddenly occurred on the molten earth, possibly 3 ' billion years ago as Dietz suggests. At that
point the iron sinking was the main event.

A. In order to conserve the earth’s angular momentum, the perhaps already fast spinning
earth began to suddenly spin faster as the iron sank to its center.

B. This fast spin coupled with the high thermal speeds of the outer surface materials led to a
spraying off of the earth into sub-orbit, orbit, and escape, of the material on the molecular
level. (Figure 1) This orbiting spray is possible due to the additional thermal motion even
when the earth’s angular momentum is lower than that required for a fission of a large
mass.

C. As this spray of light material would be girdling the earth around the region of the equator
(even as high as 45° degrees North and South the centrifugal accelerations would only be
reduced to 71% of that at the equator, assuming bulge can be neglected), (Figure 2), the
returning elliptical particles could be colliding with the exiting particles and, on the average,
their resulting paths might be parallel to the earth’s surface. (Figure 3) A circular orbiting
cloud, or ring, of material could in such a manner form a certain distance away from the earth
along its equatorial plane. This distance would be a function of the hot atmosphere’s extent
which was very likely greater than that of today. Depending on the size of the ring particles
and the density of the outwardly thinning atmosphere, a critical point would begin to exist as
we move away from the earth where the orbiting ring could begin to survive, perhaps the 5 —
10 earth radii suggested from the backward extrapolation of the moon’s motions, with the
heavier particles surviving first closest to the earth, though this is not an essential point of
this theory. (Figure 4)

D. This sprayed out ring becomes the basis for the accumulation and buildup of the moon,
perhaps 2 billion years ago as MacDonald suggests. Many coalescing processes are
possible: perhaps accumulations started first from crystallizations, and then, inter-
crystalline accretions; perhaps occasional meteorites became centers of accumulation.
(Figures 5 and 6)

At any rate, accumulation probably proceeded slowly and no crisis need have been recorded
on the earth. The process could have stayed relatively cool also. Perhaps as this material
accreted and fell together into bigger and bigger pieces, the heavier pieces came together
sooner and began to effectively sweep up the lighter pieces further out. Perhaps this accounts
for the almost complete heavy bombardment on the backside of the moon. It could certainly
account for the hits seeming to look as if they had been made by vertically falling objects.



Only if they had been lunar orbiting objects could they have done this to such an extent.
Also, there are some intriguing linear arrangements of craters that the ring hypothesis can
explain. If the earlier heavy accumulations are still facing us today they may be the
explanation of the mascons.

E. On the earth we have after the spray has died down, due perhaps to cooling, a large belt
around the earth where considerable mass is missing. Two crustal “caps” remain at the
poles: the geologists’ hypothetical early super-continents of Laurasia and Gondwana.
(Figure 7) If before the spray the early crust was roughly uniformly distributed around
the earth, after the spray practically exactly equal areas would be left at the poles in direct
agreement with the area calculations of the geologists. Also after the spray, significant
flows of the crusts could have occurred equator-ward. Perhaps the momentum of these
flows carried them far past the equator as perhaps in the well defined plume of Africa
which may have run into a perhaps slower moving plume of North America. Perhaps the
flow passages are along depressions that resulted from differential heating processes that
occurred during the spray period. Also the distended upper mantle could have elastic-like
transport back to the poles from where it was distorted. These two processes may account
for the present land-form arrangements, and though considerably diminished and
deflected with time, may still be influencing present drift and other dynamic tendencies.
(Figure 8) It is interesting that the lower mantle is not thought to be undergoing as
marked evolution as the upper.

At any rate, the universality of the ocean basin, its common level, the earth’s bimodal
land distribution, no evidence of cosmic bombardment, are all accounted for by the
spray-ring theory.

F. An interesting calculation to make is how much would we have to peel the earth to get
enough mass to form the moon? A strip about 50 miles deep around the equator covering
about 80% of the earth’s area will suffice. After 3 /% billion years of adjusting, the present
5 mile average range of the bimodal distribution is most plausible with the extreme range
of crust and ocean basin being about 15 miles presently. And it is probably most likely
that dynamical changes to preserve the spherical geo-potential of the earth were taking
place most rapidly during the period of the spray, so that 50 miles is an extreme number.

G. The spray-ring hypothesis to be any good should account for the formation of other
moons in the solar system. This it does so dramatically that part IV has been devoted to
this subject.

IV. Generalization of the Spray-Ring Hypothesis to Explain the Origin of the Moons of the
Planets of the Solar System

Using the data from Chart I, if we correlate the number of moons to the mass of each planet, we
get at the most only a very gross correlation to the mass; certainly little predictive value is found
here. (Figure 9) Now, according to the spray-ring theory, formation of any moon would be a
function of the outward-throwing forces in relation to the in-ward holding forces. More
specifically, outwardly we have the centrifugal acceleration, ®°R. If we correlate just the angular
acceleration to the number of moons of each planet, we get an astounding fit. (Figure 10) If we
next correlate the number of moons to the ratio of the outward centrifugal acceleration to the
inward gravity of the planet, »’R/g, we again get an excellent fit. (Figures 11 and 12) Finally,
the Spray Probability (S,) will most specifically be a function of the ratio of the outward



centrifugal acceleration to the velocity needed to orbit the particular planet Vgr. Setting the Spray
Probability of the earth arbitrarily to equal one, the formulation of S, becomes: S,= o’RAgr + 1

S_ = Wk + |
\'3,&

Figure 13 correlates the number of moons to the spray factor. While the fit is excellent, beyond
expectations, if we consider possible error and limit our theory to only being able to account for
85% of the explanation for the moons (as indicated by the 15% brackets on the graph), the fit
becomes even better. Further, if we make some logical, arbitrary though intuitively accurate
changes to the final graph, we get a nearly perfect fit:

(1) Mars, though with two moons, has actually very little total lunar mass. This drops Mars
down into appropriate fit. Of course, it may be appropriate to correlate the spray factor of
all the planets to their total lunar masses, but this data is not available yet.

(2) Earth at the time of moon formation ha a much greater spin, but in time the excessive
tidal rag of the moon has slowed, unlike Mars. This correction would shift earth to the
right on the graph as shown, again achieving near perfect fit.

(3) Finally only Jupiter remains perhaps a little off though it does fit if you consider a 15%
variation as reasonable for the spray factor. At any rate, perhaps mass does indeed have a
gross effect on the function of the number of moons which would then certainly bring
Jupiter into line. Or even, perhaps the exceptionally small density of Saturn is the factor
which allowed it to have almost as many moons as Jupiter — certainly spray is easier in a
less dense planet.

Saturn’s ring is certainly intriguing as it may be the only remaining spray-ring. One would
expect that the last spray ring of a planet would be the closest orbiting body of the planet.
Such is the case. It is also interesting that the latest moon to be discovered on Saturn is very
small, travelling along the ring — is this the beginning of the accumulation process of the
ring?

One final speculation: What process occurred in time to spew out one ring after another on
the less dense planets? Perhaps early tremendous solar flare-ups, of which today our record is
the moons around these large, thin planets. How the moons vary in age and composition will
be an interesting question for future planetary exploration to undertake to answer.

In Conclusion, this remarkably simple theory seems to account excellently for three major
phenomena:

(1) land forms of the earth

(2) land forms of the moon

(3) the origin of most moons

Is this one of these extraordinary coincidences of a theory being able to explain numerous
phenomena but yet have a fatal flaw? Or is this simple process the fundamental process
behind these phenomena? As its explanations are specific, specific research questions and
data will be easily generated and related to it.
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