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Introduction: This paper introduces a theory that ancient geological data
on Earth can be found in gravity data taken from satellites. This theory can be
proven with critical thinking and evidence based analysis of geological data on
the ground where gravity anomalies taken from satellite data can be matched to
ancient events.

What is gravity? On Earth gravity follows Newton's insights and formulas
from 1687 in his "Principia”, now known as Classical Mechanics. But he did not
solve one problem; what is gravity? He knew it needed further elucidation, and
he wrote “l have not as yet been able to deduce from phenomena the reason for
these properties of gravity, and | do not feign hypotheses”.! Centuries later
Albert Einstein wrote, "One day in 1907 "there came to me the happiest thought
of my life," namely that "the gravitational field has only a relative existence." "The
theory of relativity is intimately connected with the theory of space and time." 2
Einstein's general theory of relativity states that objects with mass cause a
curvature in space-time, which we perceive as gravity. Space-time, according to
Einstein's theories of relativity, is a four-dimensional fabric woven together by
space and time.® He came to the amazing conclusion, which has been proven

again and again, that gravity is the warping of space/ time. Einstein wrote that

gravity readings on earth will follow Classical Mechanics, but that at great
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distances, such as in space outside Earth, a relativistic analysis of gravity is
needed. "This interpretation is even more plausible according to general relativity
which eliminates the distinction between inertial and gravitational effects. It
amounts to stipulating that, apart from the arbitrariness governed by the free
choice of coordinates, the field shall be completely determined by the matter". *
Einstein's field equations are necessary for small changes to satellites, such as
used for GPS co-ordinates, to account for real time changes due to relativity.
Lens -Thirring effect calculations are also small changes in satellite readings in a
spinning geoid. But what about actual microwave gravity readings of Earth from
satellites in space? What are gravity readings from space measuring? Can
ancient mass movements of matter on earth be recorded as gravity readings
independent of time? That is the topic of the GRACE Blue/Red Theorem.
"Intuitively intrinsic gravitomagnetism may be thought of as that phenomenon
such that the spacetime geometry and curvature change due to currents of mass-

"5 |n classical mechanics the use of Euclidean

energy relative to other matter.
space instead of spacetime is used, because time is perceived as developing at
a constant rate that is free of the observer. In relativity, time cannot be separated

from three dimensional space, because time depends on velocity and the
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strength of gravitational fields, which can slow the passage of time as seen by an
outside observer from far away. "Spacetime tells matter how to move; matter
tells spacetime how to curve."® Herman Minkowski, Einstein's math teacher
explained it as " Henceforth, space by itself, and time by itself, are doomed to
fade away into mere shadows and only a kind of union of the two will preserve an
independent reality."

Abstract: The Blue-Red Grace Theorem posits that gravity data taken
from two data collecting space satellites (The GRACE project, NASA’s Gravity
Recovery and Climate Experiment) of Earth's crust, is data taken far enough
away, as predicted by Einstein, to not adhere to Classical Mechanics, but to
General Relativity, with gravity being the warping of space time. The theorem is
based on Einstein's insight into what gravity is, the warping of space-time fabric.
Einstein's field equations are used by astrophysicists to adjust small movement in
space, such as GPS data, to fit relativity, which are small adjustments, but gravity
data taken of earth from space by microwave sensing theoretically shows mass
warping space /time. The movement of mass is recorded as blue and the
accretion of mass is recorded as red in the GRACE maps of the globe produced
by NASA. The data shows ancient very large movements of mass warping
space/time that point to ancient geological events. Time is relative in the data.
The gravity data, according to the theorem, shows ancient movements of mass in

blue associated with volcanoes, bolides, plate tectonics, and also mass accretion
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in red associated with hot spots, sea floor spreading, and mountain building.
This data shows mass movement events warping space/time in the past, as
opposed to the way geophysicists use gravity data on earth to show density of
material in the present. The data points to a large ancient volcanoes over
Hudson Bay, the Indian Ocean, the Congo Basin, the Mediterranean, along with
accretion of mass in The Ring of Fire in plate boundary zones, the Mid-Atlantic

Ridge, in addition to other mass movements over time.

Body of Text Astrophysicists study Classical Mechanics and Relativity.
Geophysicists' study is based on Classical Mechanics solely, because the short
distances they use as they describe the geology of Earth.

Geophysicists and geologists have used gravity anomalies over landforms for
the past century for petroleum and mineral prospecting with great success using
the Classical Mechanics of Newtonian physics. Newton’s Three Laws of Physics
and Universal Law of Gravitation (1687) are sufficient at smaller scales to
prospect for oil and minerals by understanding mineral density. Bouguer Gravity
Anomaly Maps (1735), Gauss’s Law for Gravity (1828), and Euler Deconvolution
Methods Maps (1735) are tools used by geophysicists today, all based on
Classical Mechanics, to understand current mineral density below the surface of
the earth with great success at small scales. Gravimeters are used in on-earth
calculations, and do not match gravity data taken with microwave calculations

from space.



At larger scales, such as maps generated by satellites around the earth,
relativistic analysis and reference frames developed by Einstein’s ideas on
relativity and gravity can theoretically explain large-scale Earth geological gravity
anomalies. Einstein’s Theory of General Relativity helps to explain gravity as
related to mass and time, and that the curvature of space-time is directly related
to the energy and momentum of whatever matter and radiation are present, and
that time is relative. His new thoughts about gravity were outlined in 1915 in his
"Theory of General Relativity" Paper, which followed his 1905 "Special Relativity"
Paper. He defined gravity as the warping of space/time. "We can therefore
always regard an infinitesimally small region of the space-time continuum as
Galilean......... Space-time regions of finite extent are, in general, not Galilean, so
that a gravitational field cannot be done away with by any choice of co-ordinates
in a finite region." "The gravitational field transfers energy and momentum to the
“matter,” in that it exerts forces upon it and gives it energy;"

NASA's gravity field satellite mission GRACE theoretically portray large
gravity anomalies over landforms around the globe as measurements that are
taken at very large distances by satellite. The visual maps are published at:

http://www.csr.utexas.edu/grace/gallery/gravity/.

Einstein even wrote that Newton and Galileo’s formulas would work at

smaller scales, and weak gravitational fields, but Relativity would show at larger
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scales. "We can therefore always regard an infinitesimally small region of the
space-time continuum as Galilean." °

The GRACE map gravity anomalies, using Einstein’s definition of gravity,
point theoretically to large-scale movements of mass over time. These are not
related to the small Einstein field equation calculations or the small Lens-Thirring
effect calculations of satellites in space. Some of the event's are well defined in
time and nature of these actual large mass movement events, yet some are not
well defined, but point to past large-scale events of mass movements that may
have led to some previous extinction events. This paper will outline some of the

large gravitational anomalies that are outlined by satellites from far distances

found on the Earth’s gravity anomaly maps produced by the GRACE project.

Gravity was first outlined mathematically in 1687 by Isaac Newton based on
the works of Galileo Galilei and Johannes Kepler. Newton's opus “Philosophiae
Naturalis Principia Mathematica” used the inverse square calculation for
explaining how two bodies attract each other with a force that is directly
proportional to the product of their masses and inversely proportional to the
square of the distance between them. Newton was unsure if gravity was “ether"
or some other force. He wrote “I have not as yet been able to deduce from

phenomena the reason for these properties of gravity, and | do not feign
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hypotheses”.'® Gravity must be caused by an agent acting constantly according
to certain laws; but whether this agent be material or immaterial, | have left open
to the consideration of my readers." (Newton 2004: 102-3) letter to Bentley.
Pierre Bouger, a polymath in France in the 1700’s, further developed the
Newtonian mathematical equations for addressing gravity over varied earth
surfaces. His name is still attached to Bouguer Gravity Anomaly Maps, which are
still used by geophysicists today, defining mineral density using differences in
gravitational measures. Inthe 1700’s, the Swiss mathematician Leonhard Euler
developed planar graph theory, which led to further mathematical understanding
of gravity readings for geophysicists according to Classical Mechanics. Euler
Deconvolution Methods Maps, which are in use today by geophysicists, are
named after him. In 1828, the great German mathematician Johann Carl
Friedrich Gauss, developed what is now known as “Gauss’s Law for Gravity”,
which uses vector fields to account for curvature of the earth, and led to simpler
gravitational readings. Gravitational anomalies have been uses by geologists,
geophysicists, and prospectors since the early 1900’s with the development of
gravimeters. R. von Eotvos’s development of double-beam torsion balance, first
used over the Egbell oilfield in Slovakia in 1915, led to gravimeters being used to
explore for petroleum. Gravity data became more important to the petroleum

industry in 1922, when a positive gravity anomaly at the cap rock of Spindletop
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dome in Texas led to an oil boom. Since then gravity anomalies have been
further developed for geological prospecting. The oil and mineral industries have
led to refined instruments at a small scale (compared to global scale) that use
Newtonian physics to determine potential valuable results. Bouger Gravity
Anomoly Maps, Gauss’s Law for Gravity, and Euler Deconvolution Methods
Maps, and gravimeters are tools used by geophysicists to ascertain mineral
density below the surface of the earth with great success at small scales using

Classical Mechanics.

Einstein's Relativity, Lense-Thirring Effects, and Lorenz Transformations
are used by astrophysicists to analyze gravity and time in Space, based on
Einstein's insights on the subject of gravity. Under most conditions Newton's
Three Laws and Universal Theory of Gravitation are sufficient to study a
geophysical area by developing Bouger Gravity Anomaly Maps. At a larger scale
though, such as satellite readings of gravity anomalies on Earth, Einstein’s
theories can help explain these large-scale gravity readings.

""One day in 1907 "there came to me the happiest thought of my life,"
namely that "the gravitational field has only a relative existence."" "The theory of
relativity is intimately connected with the theory of space and time."

In 1915 Einstein’s General Theory of Relativity was published, which

proposed a new theory of gravitation in place of Newton’s insights on gravity.

1 The Genesis of General Relativity: Sources and Interpretations, Michel Janssen, Jirgen Renn, John

Norton, Tilmann Sauer, John Stachel
Springer Science & Business Media, Feb 16, 2007



Einstein came to the remarkable understanding of gravity not as a special
separate force, but the relation of mass, energy, and space-time. In Einstein's
Theory of General Relativity, gravity is a distortion of space-time. The curvature
of space-time is directly related to the energy, mass, and momentum of the
matter present. "It must be remembered that besides the energy density of the
matter there must also be given an energy density of the gravitational field, so
that there can be no talk of principles of conservation of energy and momentum
for matter alone. " "The gravitational field transfers energy and momentum to the
“matter,” in that it exerts forces upon it and gives it energy; "*?

Scientists validated Einstein’s theories using The Perihelion of Mercury,
strongly influenced by the mass of the Sun. The precession was shown to match
Einstein’s study exactly, which led to the verification of his theories in May 1919.
Current GPS systems use Newtonian physics to account for a position to be
determined from a space satellite, but without a relativistic equation added, the
GPS system becomes inoperable in less than 24 hours. Gravity measurements
taken from space satellites for geological purposes also are large enough of a
distance to require relativistic analysis. Einstein- "This conception (relativity) was

certainly justified as long as we were dealing with spaces of the order of

magnitude of those that astronomy has to do with. "
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The Lense-Thirring effect was developed with Einstein in 1918. The effect
predicted "frame dragging" of a sphere spinning in space like our Earth. In
correspondence with Einstein, two Austrian physicists, Joseph Lense and Hans
Thirring, developed the frame dragging idea of a sphere warping space/time at
certain rates. Gravity anomalies data taken from satellites in space and pointed
at Earth would have the Lense-Thirring effect of relativistic frame dragging.
Frames showing "past" warping of mass by space/time gravity anomalies can be
seen from long distances such as from satellites. Newtonian physics cannot
explain satellite data.

On March 17, 2002, NASA with others, launched twin satellites named
The Gravity Recovery and Climate Experiment (GRACE) project to record Earths
gravitational field. (http://www.csr.utexas.edu/grace/) The two satellites
(nicknamed "Tom" and "Jerry”) measure the difference in the distance between
them to make gravitational field measurements at very long distances from Earth.
The GRACE team then publishes gravity anomaly maps. These maps show how
much the Earth’s actual gravity field differs from the gravity field of a uniform,
featureless Earth surface. The anomalies highlight variations in the strength of
the gravitational force over the surface of the Earth over time. The GRACE Maps
are published as color-coded data on global maps. The maps of gravity
anomalies are expressed in units of milliGals. The GRACE project has
measurements and maps hundreds of times more accurate than predecessors.

NASA and DLR underthe NASA Earth System Science Pathfinder Program jointly



implement the GRACE mission. A future launch of two new satellites is being
implemented in cooperation with the German Aerospace Center. This data is not
taken using gravimeters as used on Earth by geophysicists, but the two Satellites
use comparative microwave data to get precise data of differences in gravity on
the surface of the earth, plotting the anomalies as graphic data.

The gravity data from the Grace project has been interpreted as maybe
glacial rebound, yet the data does not support this. Some gravity data is in areas
that have not experienced glacial movement, and there is no gravity data in some
areas of the globe that have had intense glaciation. The gravity data does
correspond to igneous plutonic material on earth's surface though. What is most
interesting to those interested in the earth’s geologic past is that the more
accurate Grace maps gravity data theoretically portray ancient signatures of large
movements of mass on earth using Einstein’s definition of gravity. Large-scale
gravity anomalies on earth can be detected over very long distances from space
by the twin satellites and gravity anomalies can describe past large movements
of mass over space/time using Einstein’s theories. Basically these large-scale
gravity anomalies show the movement of large amounts of mass as a distortion
over space/time. But in order to interpret the GRACE data Classical mechanics
techniques, such as Bouger or Euler Analysis, should not be used. Relativistic
analysis should be used because of the great distance of the gravity data as
predicted by Einstein. The gravitational data sets, which are then interpreted into

color maps, actually show mass warping space/time. Relativity and geological



history of the Earth are needed to accurately analyze the GRACE Maps.
Classical Mechanics will not explain the data from the GRACE satellites, yet the
data is a blueprint for Earth's geological history in millions of years, but not many
billions of years. The GRACE maps are a treasure trove of the history of the
planet's past mass movements over space/time.

These anomalies can be traced to sea floor spreading, earthquake mass
movements, mountain building, heavy minerals, or events like meteors or comet
impacts of all sizes. They can also portray earth-building events like hot spots,
volcanoes, and plate movement zones. The GRACE Maps are a visual display
of gravity as large mass movements distorting space/time on Earth.

In looking at the GRACE maps (http://www.csr.utexas.edu/grace/) one

immediately notices different gravity anomalies that are present in the graphic
data, blue representing lower gravity readings, and warmer tones of yellow and
red representing higher gravity readings. The blue tones show mass movement
in past space/time, and the red tones show mass buildup due to geological
events in space/time using Einstein’s definition of gravity. The Grace Maps show
a relativistic map of the movement of mass over space/time because they are at
a very large scale of satellite to earth readings.

What is also interesting is that some really ancient events are not shown
as anomalies, they go back too far in time to still have a gravity signal detected
by the GRACE satellites. The reference frames are too old for some past events

on Earth to show up as gravity anomalies. Einstein’s insights about gravity as a



distortion mass causes in space/time show that the gravity anomalies from
billions of years ago are no longer detectable by the GRACE satellites. Such
events that are not shown by the GRACE maps include the theoretical Theia
impact, which theoretically created the Moon between 4.40 and 4.45 billion years
ago and South Africa's Vredefort meteor impact which created a large crater 2.02
billion years ago. The Grace Maps do show events, as Einstein’s definition of
gravity predicts, with very old signatures whose exact time frames have yet to be
more precisely determined, but are hundreds of thousands and millions of years
old.

This paper will describe a number of prominent low gravity zones
(represented by blue) and high gravity zones (represented by red) as calculated
by the GRACE satellites, and also point out other areas of interest. There is
much more astrophysical and geophysical interpretation of the GRACE maps to
be done using relativistic physics that point to older events.

Chile, Western Coast of South America- This is an area well known to
geophysicists as a subduction zone of plates colliding. In this area of the GRACE

maps one can see a linear low blue gravity zone and a corresponding



red high gravity zone. We know this to be a convergent body of orogenic tectonic
plates that is now a subduction zone. During the Jurassic era ( 201 million years
ago to 145 million years ago) the Andes were formed and are shown on the
Grace maps as high gravity red, while the zone from where the mass movement
was coming from is shown as low gravity blue. These are events that happened
in the past, yet show up as current gravity readings from satellites. That is
because the readings are taken from far away by satellite and are showing the
relativistic definition of gravity as the movement of mass in space-time.

Using Classical Mechanics on the ground with Bouger Anomaly Maps one
can define the mineral density in the region, but the satellite readings from the
GRACE project show graphics of gravity anomalies that show movement of
uplift at the subduction zones that have happened in the past as a
distortion of mass over space/time. What is shown is a linear subduction zone
and mountain building of mass over space/time shown as gravity as Einstein
defined it, gravity as the warping of mass over space/time. A Classically trained

geophysict would try to intrepret the GRACE data using Newtonian physics to try



to understand mineral identification through mineral density, but a physicist
trained in Relativity, could read the GRACE graphics as the past relativistic frame
of mass warping space/time. Because we know the history of the Western Coast
of South America's geology, we can see the GRACE map is actually portraying a
past event of mass movement.

Indian Ocean- The biggest anomaly with the lowest gravity reading that
the GRACE satellites have portrayed is over the Indian Ocean. This was a very
large-scale event that is probably associated with the Deccan Traps in India and
Australia’s plutonic mineral region, when the Australian Continent was connected
to the Indian/Asian continent in the supercontinent Gondwanaland. During the
Cretaceous period (145-66 million years ago) the plates between India and

Australia began to separate, and there is evidence of enormous volcanism.

+ The Deccan Traps, a very large igneous province in India, formed
between 60 and 68 million years ago. The low gravity readings in the
Indian Ocean shown by dark blue area are also where two tectonic plates

meet. Itis also the area of the Reunion Hotspot and sea floor spreading.



The deep gravity readings point to an exceptional amount of mass
movement in a past era. | have named this event “ Agni”, Hindu for fire.
The geology of India and Australia, which includes vast amounts of
igneous minerals, can be related to this event. This event may have had a
very long time span. The event’s signature of enormous plutonic material
in the vast region and extremely low gravity readings points to a super-
volcano or bolide with enormous mass movement associated with
continental drift and hot spots. The current analysis of the Indian Ocean
gravity anomaly is Newtonian though. More analysis of the Deccan Traps,
and the Indian Ocean and Australian geological history can explain this
gravity anomaly. Some recent data on the area was published relating
the area to the end-Cretaceous mass extinction.™

Hudson Bay- There is a large ovoid gravity anomaly with a deep negative

reading over the area of Hudson Bay.
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There is also what appears to be an ancient caldera in the middle of Hudson Bay

shown on Canadian geology maps:

Government of Canada Digital Geology Maps

Ikkuma Caldera in Center, Blake River Mega Caldera Event to South

Scientists have postulated that this gravity zone is related to the glacial rebound,
but the past glaciers were not oval, and did not leave gravity anomalies
elsewhere on the globe. Scandinavia also has a history of glacial retreat and
rebound, but does not have an enormous round negative gravity reading like

Hudson Bay; so glacial rebound cannot be the source. Scientists have also



postulated that Hudson Bay could be related to an ancient meteor hit, but no
bolide evidence is found.
It is also interesting to note that where current Hudson Bay was at the Permian
[Triassic boundary of geologic time was right next to the Siberian Traps, which

have been recently dated at the P/T boundary event time:

The Siberian Traps are enormous volcanic lava flows in Russia without a

known origin source:
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Fig. 5. Paleotectonic map for Pangea in the Late Permian (~ 255 Ma). White and gray fields
represent paleo-landmasses and paleo-oceans, respectively. Solid lines with black triangles
mark convergent plate boundaries (simplified after http://www.scotese.com). Approximate
positions of the Siberian Traps LIP and MOSZ are shown after Fig. 1. Triangle, square,
diamond and star mark approximate location of samples from the Angara-Taseevskaya
syncline, the West Siberian Basin, and Noril’sk-Kharaelakh and Maimecha-Kotui
subprovinces, respectively, discussed below.

from: http://www.mantleplumes.org/P%5E4/P%5E4Chapters/lvanovP4AcceptedMS.pdf

| believe the evidence is for an ancient volcanic mass movement. | have
named this event “lkkuma”, Inuit for fire. | believe an ancient large super-volcanic
event happened over what is currently Hudson Bay, but happened hundreds of
thousands of years ago when the area was part of Pangaea, possibly relating to
the Siberian Traps and the P/T boundary event. Hudson Bay is surrounded by
plutonic igneous material of various ancient ages. The large gravity anomaly
over Hudson Bay, using Einstein’s definition of gravity, points to an enormous
movement of mass that distorted space/time. The fact that the gravity anomaly is
basically round or oval either points to an extraterrestrial impact or a super-

volcano. No bolide evidence is found in the



The Igneous Volcanic Pre-Cambrian Canadian Shield in Red

Ikkuma Event in Center, Blake River Mega-Caldera Event to South

region, such as shocked quartz or iridium anomalies, yet ancient volcanic
plutonic material is everywhere surrounding Hudson Bay. The massive low
gravity reading and amount of ancient volcanic material strains the imagination,
yet the evidence is there to see. Following Einstein's definition of gravity, we are
looking at a frame of space-time with a massive amount of mass movement in an
ancient setting when Earth was very active volcanically.

The Ikkuma Event probably happened pre-Atlantic Ocean formation, and
was probably an “extinction event”. Geologists have studied Hudson Bay for
signs of an impact bolide event with no apparent evidence, yet enormous
amounts of igneous material in the Canadian Shield surrounding Hudson Bay.

The date range and evidence of the lkkuma Event needs further study, but the



gravity anomaly is there to see. The Canadian Shield, which surrounds Hudson
Bay is a large area of exposed Precambrian igneous and high-grade
metamorphic rocks that forms the ancient geological core of the North American
Craton. The Ikkuma Event probably happened when the North American Craton
was part of an early continent hundreds of thousands of years ago, if not billions
of years ago, but still not so long ago that a gravity signature disappeared.

The event, like the large gravity sink over the Indian Ocean, probably
happened at a plutonic hot spot associated with movement of magma during
plate tectonic shifts and continent building. The Ikkuma event needs further
scholarly study to determine age and formation. Many glaciations have also
affected the shape of Hudson Bay. The Abitibi greenstone belt surrounding
Hudson Bay is the source of many valuable minerals which are all igneous
plutonic in origin. The Ikkuma event can also be proven to be a bolide impact
structure with igneous plutonic aftermath during the Achaean era when both large
volcanoes and impact structures were numerous on earth, but the local evidence
points to an ancient volcanic event

The Hudson Bay gravity anomaly is probably oval because it
encompasses a chain to the south of documented super volcanic events in an
arc of associated rifting of an ancient Achaean plume. Besides the lkkuma event,
which created the Hudson Bay caldera shape, south of that event is the Blake

River Megacaldera Complex, including the Misema, New Senator and Noranda



calderas. These calderas are currently thought to be 2697.5 + 1.6 Ma and

2702.1 £2.0 Ma.

Western Mid-Atlantic In the western Mid-Atlantic Ocean there is also a

large low gravity zone of blue on the GRACE maps that stretches north of

Caracas, Venezuela surrounded by an arc of low gravity surrounding the

Caribbean Sea. This area is a tectonic plate subduction zone that also has high
volcanic activity It also has the potential of being a bolide event because of the

shape of the low gravity zone.

Chicxulub Crater There is also a blue low gravity zone in the Gulf of
Mexico, which signifies mass movement over time, which can be seen in the
GRACE maps, but also yellow higher gravity zone. This probably relates to the
Chicxulub Crater, which was formed by an impact bolide more than 66 million
years ago. Evidence besides the gravity anomaly includes shocked quartz and

tektites.



The Chicxulub Crater was named after the closest town in the Yucatan,
and was found by geophysicists Tony Camargo and Glen Pentfield while working
for the Mexican oil company PEMEX in 1978. Once again, the gravity signature
is relativistic, past enormous movements of mass showing as a current gravity

frame from space data.

Congo Basin. The Democratic Republic of the Congo has a very large
circular gravity signature that also corresponds to a very large circular geological
structure that covers one third of the country from Kisangani to the east, the
Congo River to the north, and Lusambo to the South; The Congo Basin, also

known as "Cuvette Centrale".




What created this circular gravity reading in Africa, and why does it have
such a large gravity anomaly? It is a reading of a large amount of mass
movement over space-time if you follow the Einstein definition of gravity. Is it an
astrobleme? Is it a caldera? The Congo Basin is defined as an ‘inter-cratonic
depression.” A large greenstone belt rich with gold and other minerals surrounds
the Congo Basin. Greenstone belts are basically metamorphosed volcanic
material in origin, and also surround Hudson Bay. The total mineral wealth of the
Democratic Republic of the Congo (DRC) is estimated to be in the trillion of
dollars. Minerals of igneous origin found in the DRC include copper, gold,
tantalite, cassiterite, wolframite, quartz, and granite. All of these minerals are
constituents of veins and pegmatite from ancient volcanic intrusions. The current
research on the Congo Basin is outlined in several papers, none of them with a
relativistic analysis of the GRACE gravity data. The Katangan DRC Copperbelt
surrounds the Congo Basin. Copper is formed from the lava and minerals that
occur during volcanic activity. All of the evidence points to another large ancient
volcanic event. The evidence of a large, ancient volcanic event in what is
currently the Democratic Republic of the Congo include the enormous circular
gravity anomaly, and the super abundance of volcanic minerals associated with a
large circular greenstone belt. | have named this event “Moto”, Swabhili for fire.
The Moto event can also be proven to be a bolide impact structure with igneous

plutonic aftermath.



Hellenic Trench The Hellenic Trench is a deep curved trench that has
deepest readings of water in the Mediterranean. The area is an active
subduction zone of the Aegean plate and the African plate. The Grace maps
show a very low gravity zone, and the geology shows ancient volcanic activity
associated with the subduction zone. Numerous volcanic events have occured in
this area. | have names this event "Hercules". What left this massive
gravitational marker and during what time period needs further study and

clarification.

Conclusion: There are many more "blue and red" zones on the GRACE
gravity maps that need further study such as North of Madagascar, Arabian
Peninsula, Antarctica, Russia, China, and others.

What is also interesting is that all the major mining corporations in the
world operate near deep gravity anomalies such as Canada, Africa, Australia, etc.
because that is where the valuable plutonic material on earth such as gold,

copper, diamonds, and rare earth minerals valuable to technology are found.



The GRACE maps offer a treasure map of geological history to geologists
and geophysicists. Although some very early events in Earth's history are too old
to be portrayed in the frame of mass movements outlined by the maps, several
relatively past large-scale geological events are portrayed. Because
geophysicists have been trained in Classical Mechanics, there has not been a
through analysis of the GRACE Maps using the large-scale relativistic definition
of gravity by Einstein of the warping of space-time by mass. Astrophysicists,
Physicists, Geophysicists, and Geologists can collaborate together to date the
large-scale events, and to define them as impact structures, volcanoes, plate
movements, sea floor spreading, hot spots, earthquakes, or other geological
events in the past that would still leave a gravity signature. Some of these events
are probably associated with the large extinction events in Earth's history, and
need further study and dating. Classical mechanics should not be used to
interpret the GRACE Maps because of the distance that the satellites were from
the gravity data.

To see an animation of the GRACE maps see:

http://svs.gsfc.nasa.gov/vis/a000000/a003600/a003655/geoid 640x360 3

Ofps.mp4
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