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Every extensional fault in ocean side of trench.
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Island Arcs move to ocean-ward? Correct direction of the Pacific Ocean movement?
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Oceanographic
Department Japan
Coast Guard delivers
detail topographic
maps. Normal faults
penetrate in oceanic
crust in trench.
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HP of Geological Survey of Japan
Variety of stress in Japan
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Continental crust is
actively moving.
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Re: Final call (EGU 2020): TS14.2 Multi-disciplinary & multi-scale approaches to investigating tectonic and geodynamic events in Earth history .,

The circumferential stress forces driving tectonic movements
as a function of the planetary mass imbalance

Author. Robert Maurer MSe. CEng. FlnstMC
31A The Avenve, Cowley, Usbridge, Middlesex. UBS 3AD United Kingdom

ABSTRACT

The ‘wobbing’ Earth with fs associated Milankovitch cycles closely mimics the movements of an unbalanced rotating body with it developed circumfesential strsses n the outer im
Using this approach in which these circumferential stresses can be estimated using well body dynamics. are now given for (a) the northwards
movetent and break-up of Pangea in Permian (b) both the eastwards and westwards unidirectional plate movement from the essentially central African Plate (c) the creation of the
transform faults (d) 2 rational explanation regarding the planets having same anti-clockwise rotation of the sun and (¢) most surprisiagly of all the creation of the N- axis of

planet otation, its tilt and precession cycles by the gravitational pull of all the planets. As Kepler's laws demonstrated the Sun’s direct control over the orbital and rotational velocities of
the planets, the derived mathematical model relating the circumferential force (F) acting on the crust to (E) the radivs of eccentricity i.c. F = MR*Ew/4 is fully validated. This approach
also allows for each step of the continuous cycle of Lithosphere regeneration to be subject to calculation

In describing tectonic, orogenic and metamorphic activities as a fanction of circumferential stress new terms “Differential Circumferential Stress Forces ‘(DCSF) ‘Pushed Continental
Crust’ (PCC), “Radius of Eccentricity’, ‘Gravitational Crank Coupling; (GCC) & ‘Cycle of continuous lithosphere regeneration” (CCLR) have been introduced into the vocabulary

Ref1

Extract from Caltech Earthbyte Project 2011

This investigation considers a number of dimensions influenced by dynamic changes in rotation, angular influence through the use of mathematical modelling
ofthe Earth's rotation using an Euler-Liouville formula as described by Akulenko et al. in 2007the vasiations in the Lo periodicity of acceleration by the application of a Morlet wavelet
transform proposed by in Duhau 2006, a geographic informafion system with raster data visualization capabilitics and plate tectonic reconstruction software that was developed by an
internatiozal team from the Earthbyte Project the Division of Geological and Planciary Scicnces at Caltech, and the Genter for Geodynamics at the Norwegian Geological Survey:and a_
modified form of the equation for the center of mass of an obsculating sphere as used by Maurer 2001. )
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Presentation to the Petroleum Exploration Society of GB
By R. Maurer MSc CEng FInstMC FGS 18 May 2021

AN ENGINEER’S APPROACH TO THE
FORCES RESPONSIBLE FOR
TECTONIC, OROGENIC &
SUBDUCTION PROCESSES

We will also discuss the mechanics
relating to the recycling and rebirth of
the surface we occupy on our lovely
BLUE PLANET

To understand something, you must be able to measure it
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Nazca Plate South American Plate

Magma
Ocean floor spreading at ridge
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Subduction of Nazca plate by “Slab Pull’
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No consensus on Thermal Current movement
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Our Beautiful self-recycling Planet has an inclined axis of rotation some ‘Wobbles’
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Milankovitch (1941)
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Let us examine where this wobble takes us and how it influences Tectonic Movements and how it
relates to Planetary Motions from Maurer (2020) L.
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Our Planet really does wobble — Question is WHY : Milankovitch Cycles and Chandler Wobble

fm L HhEDEE BE
Eccentricity Obliquity/Tilt Precession

22.1°-245°

100,000 years / 4] ,00(5 years 23,00(5 years
Chandler Wobble 435 Days Variable | from Maurer (2020)
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Earth is a freely rotating body around its centre of mass and one in which there are
Zero ‘out of balance’ forces present in the outer rim
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The Earth as an unbalanced rotating body where
the centre of mass is offset from the principal axis of rotation

Maurer(2020) |3 33k A B AEIERA TH % & L 5 B ICHEEE

Maurer(2020) directly challenges the concept of Planet Earth being ‘Freely Rotating
Body’ and in so doing introduces a new concept and associated terminology that
allows the forces driving Tectonic and Orogenic Activity to be a calculated
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Shaft Unbalance Response
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Let us look at the forces that surround an unbalanced rotating body
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Rotation around an offset axis creates a Torque Force

. Rotor forces and moments
' \ at 0° phase lag
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Mass Axls unbalance | ‘O = Orbit (precession) center

EEHIIMERET S C = rotor mass center

B = rotor geometric center

e = eccentricity size
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from Maurer (2020) 2

Unbalanced rotor mimics Earth’s wobbles

GELESTIAL
o __ POLE

Perpendicut
o orbit

or
Omsquity

from Maurer (2020)
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This slide MIMIC the Milankovitch Cycles which include the change for the 100,000 year cycle

of a change from an elliptical orbit to a circular orbit. -

REEHOLELHTIATLS Z LHER

The effect of an offset COM in tilting a rotating body
Similarity of unbalanced rotation Earth &Toy Top
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The surfaces forces on a rotating vibrating body are significant and will lead to rupture and destruction
What goes first bearing failure and everything grinds to a halt like a motor car or bearings are strong
Failure due to unbalance.
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The difference in height
to a centre line between
Africa and the Pacific
Basin is 8km
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‘Heavier side’
Tension/splitting
at Rift Valley
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For Isostatic balance, the COM will
be on the shorter but heavier side
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from Maurer (2020)
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R = radius of Earth = 6400km (HhERIE)
p crust = density of crust (Si, Andesite, Basalt) = 2.6 kgm3 (HFRZFE)
p core = density of (Fe, Oxides, S, Ni) =11.1kgm3? HIEDZTE)

X-sectional area of columns = 1km? (777 Y A KEED S iEke L %8 Y KFEFEIC
ETI3ARZRE L ZOMEE%Z 1km2& T 3)
E= distance (km) from the core centre to the balance point (fﬂ’.ii.ka) EFIE\ & E'l:\ & G)EEEE)
Thus, the weight of the 1km? Pacific Column to the balance point
=(6400-8) x1x 2.6+ Ex1x11.1=16619.2 +11.1xE
Thus the weight of the 1km?2 African Column to the balance point
=(6400) x 1 x 2.6 = 16640 HhER DI & B

Solving for E. at the balance point we get a)-a-na)ska—bjj—

E = (16640-16619.2) / 11.1 = 1.87 km from Maurer (2020)
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For purposes of calculating the stress forces at the Earth’s surface, the Centre of Mass is initially placed
1 Kilometre off-centre from the meridian on the heavier African plate side.
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iﬂ’a% ‘: 75\75\ 6 H,ﬁﬁ:\jj Total circumferential force acting on the crust:eqz = (M.R.wZ.ET[/4)
Z Z TH 2 Hi7R D BT EB 43 An element of crust = 1000m thick x 1m x 1m
iﬂ’.ﬂa)ilzi’:]@}ﬁwnh an average density = 2.8 x10kgm3
i&?ﬁ0)$—1ﬁglzﬁa)§§Then for Imetre x 1 metre wide strip the Mass per unit area of crust

(M) = 1000 x 1 x1 x 2.8x103 = 2.8x10° kg
i‘l{_’,ﬂ?a)ﬂﬁﬁAs radius of Earth (R) = 6400 km
7738 T D [E]ERE EE The rotational velocity of the Earth at the equator (W) = 7.27x1075 rads.sec™
[E]EREH & &0 & D EERERadius of eccentricity at the Core (E) =1 km.
Heq2IfXA T B & on substituting into eq.2 we have F-Total Vertical Force
F=2.8 x 105 x 6.4 x 10°x (7.27x10°)? x 103 x it /4 = 7.44 x107 N.
iﬁiﬁr‘ﬁ@ Hlﬁﬁﬁﬁ a)gﬁ 3 ‘isince the magnitude of the circumferential stress is Force/Area
this becomes 7.44x107 / 1 x103: and hence the

H’E.l,;.f\jjcircumferential tensile stress from Maurer ( 2020)
=7.44x102 Nmm2, 0.74 Bar =10.8 |bs.in? %

Angular velocity =w

Rim in tension due to +§r.
(Rift Valley on African Plate Area)

from Maurer (2020)
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Vector diagram has the COM
off centre by 8R which is
made 1km for calculations

in Tension
Rim is thus under compression due to —§r 7 A 2
(Pacific Basin Area) oogle i A

Sliding crust will move to

lighter side of the Earth
irrespective of hand of rotation
Sliding
crust

mass

Core & Mantle

@iﬁiﬂ—) —+ qRadius of

W\ centre of mass Eccentricity i
W\ offset from axis ,D A
W\ of rotation /

Rotational velocity
Rotational velocity

_ Area of increased
N
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Movements of Sliding crusts/masses on outer
surface to lighter side
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Pacific Ocean has a higher sea level than
does the Atlantic and Indian Oceans

from Maurer (2020)
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A simple demonstration showing the upwards
and outwards movement of bolts in the slots as

a function of the rotational velocity (RPM) .
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This is used to explain both the northwards
driving force that split up Pangea as a function
of the centripetal forces as well as the creation
of the equatorial bulge

Google images

from Maurer (2020)

Click to
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Break up of Pangea|
Jurassic 200 Ma

Circumferential Forces
separated Pangea into
separate plates

l Direction of
tensile force

Tensile stretching zones
stops after ridge opens

Atlantic Ocean 145Ma
2V hVICETRRAIEL.
%@ﬁﬁ%moﬁﬂggégzgtﬁﬂﬁ#
seafloor through cracked mantle
T 2

' Direction of
tensile force

Transform Faulting
after ridge opens

Atlantic Crust extends
by seafloor stretching
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Transform Faulting Z 7 d- - A %E —c‘gﬁg é *L 6
Separated plates

re-align to different Maurer (2021)Presentation to the Petroleum Exploration
stress levels Society of GB

l Direction of
tensile force

Continents in Motion over Earth’s Surface
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Maurer’s illustration of the complex pattern of the directional convection currents
attributed to moving continental plates
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from Maurer (2020)
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Asthenosphere-AS

AS = Asthenosphere
OL = Oceanic Lithosphere

CP = Continental Plate

Acp = X-sect. area of CP

MCP = Mass of Continental Plate
Vep = Velocity of Continental Plate

Should Fby be renamed as
Isostatic equilibrium ?.
Frv = Friction + viscosity force

Fsp = Slab Pull force - _
Feir = Circumferential Stress WRuZEma | Lo AcP = Constant force

Fcir *Acp = Circumferential force o

Fby = Bouyancy force i ioh i
o e oinol e adtor Maurer (2021)Presentation to the Petroleum Exploration Society of GB
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Tectonic Plate Movements are thus independent of Subduction as the Slab-Pull Force =0 3B 7 L — b #%5kd: 71
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Structural geology of trench could be interpreted by Maurer’s hypothesis.

Structure of trench

\ Normal faults

Oceanic crust

KREMR & BRI ZNZNLHISEHHILL TVEDTIR?
KEEMZ T EBOE LHEIEKEDSARALNICK > THL ABHICHEEENEZOTIE?
Stress fields of the continental and oceanic crusts might not be connected.

Thrust faults at the base of the continental crust could be formed by circumferential force.
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@ Crust is thicker than before

O) tensionaltnorm?]l faults
/ are forme

® denser mantle push up
lighter crust
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Fig. 1.3 Collision between India and Asia as visualized by Argand. Source Modified from Argand (1924, p. 349)
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| Offset COM created by
& | the pull of the Sun ?
Lime: CaO

; ‘ XYY -’.@
Merwinite: Ca;Mg(SiO,),

St Larnite: Ca,SiO,
CONJECTURE - Start of Tectonic Movements | Portlandite: Ca(OH)

Slag on Molten Iron
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Maurer (2021)Presentation to the Petroleum Exploration Society of GB
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PLANET rotation is driven by the Sun via the gravitational pull on their Centre's of Mass .
Planets are not Freely Rotating Bodies from Maurer (2020)

Center of Mass
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Are the gravitational pulls from the Planets creating equal and opposite forces on the Sun causing the
Sun ‘wobble’. Does the COM move around ?
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SEDHEAEFRALG DI, H S EHEhA 180E from Maurer (2020)
BE L1007 REZTNZThOFRHES Planet Length of Day
HEEREDFEICKE L’CL\%(D’CM ?  Mercury/k 2 58.6 H
Venus 243 Earth days
Earth 23 hours, 56 min
Mars 24 hours, 37 min

Jupiter 9 hours, 55 min
Saturn 10 hours, 33 min

Uranus 17 hours, 14 min
Neptune 15 hours, 57 min

Pluto 6.4 Earth days

Uranus / NASA information
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Innovation is the application of an observation
HRICEBICALGRFEL-DT

By R. Maurer
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