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Gralactic Cynamics + Ther Geologica! Conseopopees

This paper has three objectives; to summarize the
data and hypotheses presented by Johann Stelner in his article
“The Sequence of Geologic Events and the Dynamics of the Milky
Way Galaxy"l, my main source article; to probe more deeply
the basis of a hypothesis of a non-constant gravitational
v"aonstant”: and to glve some of my own thoughts and questlons
gbout the consequences and validity of the use of the hypothesls
to explain geological findings.

In his article, Steiner demonstrates rather remarkable
correlations between numerous geologlcal events and the posistion
of the solar syetem along its galaectie orbit for approximately
the last one and one-guarter cosmic years, { a cosmiec year being
the period of rotation of the sun around the galactic center,
approximately 230 million years) The sun's path approximates
a Kepler elipse with a retrograde rotation of the major axils
around the galactic center. The sun ig now rapidly approaching
its perigalacticum of 0.995 of the present galactocentric dist-
ance of about 27,000 light years. The apogalacticum is 1,145
times the present distance, Due to the retrogression of the axis
of=themajer—etipse, the approaching perigalacticum is our second
during this cosmlc year. 3telner conslders four points along the
curve of galactocentric distance versus time (Figure 7a) as
beilng significant; the two perigaslactica, the apogalacticum,
and the two "critical slopes” - where the rate of change of
gaelactocentric distance is maximum.

I have inctuded two of Steliner’'s rigures showlng

the relationships of various geological events and our galactic
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posistion, It is apparent that there is an interrelationship.

Steiner uses two glactic variables to exprlaln these
relationships, an empirically derived galactic gravitational
function, and a weak but significani galactlc magnetlc field.
Some of his data, clusterings of cosmic ray exposure ages of
meteorites around the present and last two perigalactica, he
leaves unexplained. The majority of the geological correlatgghﬁ
are explained in terms of one or the other of two effects of a
variable G; contraction and expansion of the earth, and 1lncrease
and decrease of the solar constant, Steiner, applying the Mach
principlef developes an empirical function of G ( the Newtonlan
gravitational "eonstant") versus galactocentrice distance. He
bases it on the known function of galacto-orbltal velocity versus
galactocentric distance of stars. The G function is plotted in
Figure 2, Thls scheme 1s complicated by what Steiner calls the
Dirac-Jordan effect; the decrease of the absolute values of the
curve with time as a result of the czxpansion of the universe.
(see Figure 2} The effect of this linear variable on G in the
vicinity of the sun is sketched against time in Figure 7. This
effect, which.causes a regression of the critical slopes to slight-
ly earlier times is used to help explain data whlch do not exact-

1y correspond with the simple model,
a direct
G hasAeffect on the solar constant. An increased G

*that changes of the total distribution of mass surrounding two
bodies changes the interractins btween the bodles
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decreases the dilameter of the earth's solar somedanmt, lncreasing

the solar constant as the square of the decrease in the radius,
3 This effect is comparatively minor. The energy output of a star

is proportional to G, according to the equation.
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( K 1s the Einstelnlan equivalent to )
Jordan2 states that the solar constant 1s proprtional to a little
KIO

less than » The fit between the data for paleoclimate and the

expectationsf;f 2hanze of solar constant is striking, as can be
seen in Figure 7.

The other major postulated effect of change in G is
cyclic contraction and expansion of the earth as an inverse

funcetion of G, Stelner gives two estimations of the magnitude

of the dependence of terrestrial radius on G.

i SR

1. Dicke at al, ( on basls of elastic model): S%:ﬂﬁ oK
St - 8K
2, Jordan (on baszisof phase change model) : K - R~ K

He uses this relationship to explain major stratégraphic and
orogenic perlod tendenclies as well as periods of maximal sedément-
ation and paleolatitude change rates. He relates maximal geosyn-
clinal subsii‘ince rates with maximal expansicn rates. He also
relates the maxima of ccal and oill production to gquick burial due
to fast subsistance, The explosive evolution of certain plant and
animal genera and classes he relates to changes 1ln climate and

avallabllity of terrestrial versus marine ecological niches due
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to marine regression and trasnsgression. Many of these relatlon-
ships are shown in figure 3,

The other correlate of the earth's galactic "season”
that Stelner suggests may have a geological effect 1s the weak
galactic magnetle field, This fileld runs parallel to the spiral
arms of the galaxy and 1s considered to have opposite direction
on eilther side of the galactic plane:TAssuming a simple model in
which "the rotational axis of the earth maintains its mean orlent-
ation with respect to the galactic standard of rest",(Steiner,p.122)
and assuming that the earth has any sort of precessional or other
movement around this mean axls; then the chances of a particular
orientation of the rotational axis to the galactic magnetic field
would be a function of the orilentation of the mean axis of the
maghetic fileld, This mean orlentation, under this model, is a
matter of galactic "season".'%igure 9 may show this relationship
more clearly. If it is furthér assumed that the galactic field 1is
strong enoughf to influence the direction of the earthgs magnetic
field, this model predicts obtained trends in magnetic field
direction over the last 400 to 600 million years. This model helps
;éupport the self-exciting dynamo hypothesis by supplying a weak
; initiating field and an explanation for specific directionality
cf the magnetism,

The concept of & variable G apparently has developed
along several lines other than Steiner'’s empirical evaluation of

intragalactic phenomena, There seem to be two major points of

departure for these branches. The first is the Mach principle



5

of dependence of inter-particular forces being dependent upon
Xlthe total distribution of mass 1n the universe. chke3 and Stelner
base their work on this principle, The other“braﬁch began with
Dirac'sa obgservation which he considered i:;;i;giple that " Any
of two of the very large dimensionless constant numbers of cosmology
and atomic theory are connected by a simple mathematical relation-
ship in which the coefficients are of the order of unity”. ( i.e.,
‘ k i <10 where a = kB y j=1or j =2 Gilbertiﬂand Jordan™
advance Dirac's thesls and reconcile it wilth general relativity
theory. Dirac, feellng a necessity to maintaln thec constancy of
the Einsteinian K, postulated a change in the units of distance
and time with time.l'L Dirac says simply that matter at a glven
point in space has a natural veloclty which changes with time.
Gilbert's scheme proposes different metrics for the deseription
of electromagnetic and gravitationsl phenomena. Through this
device he incorporated the Dirac hypothesis into relativelty
theory. He found it necessary to postulate an age of approximately
b x 107 years for the universe in order for his method to worke
Qut neither this age nor Dirac's earlier estimate ( 7 x 108years)
causes any contradictions wilth other data o fivbe-fastSs—me
because; according to these hypotheses, the rate of radiocactive

v/decay would be varlable and decreasing with time ( a problem

i 4 Steiner considers as confounding attempts to extend correlation
w

I i CEEer
‘iw”%vﬁﬁﬁof geologle events with galactic §¥é¢yaearlier than the last
SN

:“ cosmic year,) Jordan considers, in terms of his own relativistic

interpretation of Dirac's principle, the consequence of an
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expanding universe and linearly decreasing ¥ on earth processes,
He goes so far as totha.t the earth has expanded from a
time when there was a continuous sialic covering of the globe,

Dickef elaborating Mach's principle and bringing it
Into a2 relativistic framework, concludes that G ls as extremely
small as it 1z only because the universe is as massive as 1t is,
He also states thaqﬁthere is only a limited time 1q:the evolution
of the universe during which the earth and PRX§191%§S could exist,
{because of the éarying of constants} Therefore, he concludes that
the coincidences on which Dirac based his theory are not as
gtatistleally significant as they at first appear. He feels that
most of the large, dimensionless constants are themselves variable
with time and not at rates which would maintain a given relation-
ship between them. Diraé;rejects this idea on admittedly more
‘aesthetic than scientific grounds, and says that to resclve the
argument between the schools 1t woﬁld be necessary to measure the
value of g%fi which is approximately 5 x 1639 to an accuracy of
1 in 1010, and repeat the measurement in a few years to detect
change,
My first question with respect to these data 1s about
Stelner's finding of a decrease Iin G towards the galactic center.
All the other theories refeé“"&.g (including the Dirac-Jordan
effect which he uses as a fudge factor in data fitting) aed postuiate
a direct relationship between average density of matter and G, All
propose a decrease in G due to an expanding universe. How can he

explain the finding of a decreased G towards the center of the
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galaxy, where it is known that the average density is,far greater
than toward the rim? Another thing I questilon 1s hig:%:%Zrmination
of the G function, Although I don't understand exactly what he
is doing, he seems to be plotting the G necessary to account for
the discrepancy between the observed velocities of atars at given
galactocentric distances and the velocities predicted for them
by an inverse square law, However, the inverse sguare law does
not apply to the attraction between a body and the center of a
constant density array of bodies of which it 1is a part. Rather,
the force increases linearly with distance from the center., In
a body like the Milky Way, where the majoritﬁéf the mass 1s in

a central core, but where some mass 1s spread to great distances,
one would expect a centripital force very similar to the obtalned
function of G. By the same- reasoning that he used, the gravitat-
jonal constant in the center of planets, stars, or any massive
bodies, should be near 2zero. Although I think it must be admitted
that_Steiner has found some very strong relationships between
geological events and the sun's galactic pos%ﬂtlon. I would like
a clearer demonstration of the reality of the gravitational
function., The geological evidencqfor it almost seems stronger than
the galattie,

My first impression of the maximal and minimal value
of a G hypothesized by Steiner was that their differences could
not be sufficient to cause the effects attributed to it, However,
looking at the problem more closely, it becomes evident that it
is enough. The difference between 6.67 and 7.0 is a 1little less
than .0x5 of the total G, This increase is sufficient when 1t 1is

taken to the tenth power to increase the solar constant by almost



60%. At Jordan's optimistidrate of change of earth radius

with K ( equation 2), the change in earth radius would be
approximately .05 x 4000 mileg = 20 miles, cnough to submerge
the entire continents several times over, Even at Dicke's more
conservative rate ( equation 1), the continents would sink about
two miles,

Jordan proposes that the earth has expanded from a state
having a continental-type crust. Assuming that the continents,
including shelves, cover approximately one third of the earth's
surface, the earth would have had to have an original radius of
+57 1ts present value or~2300 miles. By equation 2 this would
require a G approximatley 1,75 times the present, or about 12,3.
By equation 1, we would need ten times this figure{ Even the lower
value might be enough to turn Jupiter into a star,

In the midst of this confusion, I throw my hypothesis,

G was higher in the past, high enough for some major phase changes

and contractions., As G lowered with time, the earth suddenly hit

- @ critlical value for a major phase change, and the moon poppe%éut
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GUOTOGY AND THE MILIKY WAY
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At inverse square taw withi oo varying wavi-
cral “constaat” (G According to Onorad-
aikov, approxinately  80%%  of the central
gatactie force N(R) s given by
RO & A, (Ogorodnikoy, 1965, equa-
Nf) = —5~ . ! _—
S tion 3-53, pp. 82-85; {n
Trumpler & Weaver, 1%33)
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centrie distance R, since K(R) is also given

by

{Ogorodnikoy, 17031,
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TH cquation 348, . §2)

Pouation (2) and Bok & Bok's somewhat out-
ol-Gate eupirical data (Lable 1) permit the
calcainiion of G as a function of R (Fig. 2).

Under the assumiptions made, and owing to
anmerols necessary  approximiations and un-
certainties™, only the gencral shape of this
funciion mav be considered vaiwd, at best. The
chsolie vaiue of ¢ must be treated  with
caution.  Ia Fipure 2, G tends toward zero
neur the cenire of the palaxy, rises to a miaxi-
mun of approximaely 7-0.16—% c.gs. units
near its edge, and presumably tends toward
zero al an infinite distance.  This function
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eravitational Tunction calculuied on the basis of 1957 patactic duta,

cmife? which, at the prosent time, bas the
cof the Sun.  These caleulations asswine that

the Newtonian “eonstant” of gravialion is a function of tme and spuce, or a

scalar fickd variable.

Blve = Divet-Jordan

etfect”

*The palactic orbits are caleulated on the assumption of a constant G, bat are utilised in a model

emploving a variable G,

if so, how does it change the variable & maodel and the comparison with geological phenomena.,

1t needs to be assessed whether these caleulations have te be revised and,
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fci: Acis: During the past 350 muy. at least
two poeriods of continental glaciation have been
recorded:  the Pleistocene, staiting about 1
puy. ago: and  the  Carboniferous-Permian
cladtacon  centering around 280 m.y. ago.

Opdyke (1962 stues that the evidence for
Gie latter s unimpeachable in the Southern
Hemisphere,

In compuaring I m.y. and 230 my. with
the galuctic time-seale (Fig. 7 A, D) it is
cvident that these ice :w*s cornmond closely
1o the per

rigalactical
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iple vertchrate collecting lecalites simplified after
ere simce Gregory (1935) has shown that
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1 of known vertebrate collecting localities,
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irilobites,  ammonoids,  archaeozastropods,

cids ;mi canndonts ).
e u')Cu on families after Newell (19633,
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“hur_\. Rate of sedimentation is thought

aal 1o rate of subsidence.  The superimposed minor
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mum depth of water into the Jurassic.

Near th

apozilacticum maximum depth of
¢ model. The Dirae-Jordan Effect

7. Alaximal sadiment thickness {world maxima) afier Holmes (1960).

¥, Workd’s petreletra deposits after Gubkin published by Belousov {1962).

L. World's coal reserves aller Siepinoy published by Delousov (1962).

M. Tetimates of the radins of the Farth on the basis of palacomagnetic data after
Van Hiiwen (1 &()3) Note break of trend at the perigalacticum equivalent to the

Permian-Carboniferous boundary.
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figure 7
(wa.‘[’e_rl {yer Stemner, 19%7)
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