Global Impact Events are the cause for Plate Tectonics and the formation of Continents and Oceans ( Part 5)

This is Part 5 of my study. Pleasealsosee: Parts1lto4 &6 - These parts describe the Permian-Triassic Impact and its effects on Earth in more detail

by Harry K. Hahn / Germany - 8.lJuly 2017 - (> see Documentation here : www.permiantriassic.de —> will be active in March 2021 )

Note : Document not allowed for commercialuse ! (= my studies arealso on : archive.org)
Abstract :

The 1270 x 950 km Permian-Triassic (PT)-Impact Crater on the ocean floor of the Arctic Seawill confirm the hypothesis that Global Impact Events are the cause for plate tectonics
or more precise the cause for a combination of plate tectonics and expansion tectonics | The PT-Impact Crater in all probability was caused by a big comet or asteroid with a
diameterof 60 to 200 km, and it probably collided with our planet at a very shallow angle of less than 8° nearthe North Pole, with an estimated low impact velocity of =8 km/s.

A global fracture pattern on Earth’s crust was caused by this powerful impact and the ejecta of the impact, which mainly impacted in the form of powerful ejecta-rays and caused
secondary-crater-chains with cratersin the range of $100-300 km visible on different continents | The most Impressive are the Ejecta-Rays 1to 4 in Africa (see Part2 of study)

The sudden decompression of Earth’s mantle, caused by the PT-Impact, triggered an expansion process in the mantle, which was caused by volatiles like H,0, CO; and SO, in the
mantle material. Earth’s mantle probably consisted of a partially differentiated mixture of rock and ice ( e.g. Ice-V to -XI ) at the time of the PT-Impact, similar to the mantle of
Jupiter’'s moon Callisto. The large amounts of molten crust (rock)-material, caused by the PTI, descended in Earth’s mantle and caused the African- and Pacific-LLSVP ( & ULVZ)
and in this way the volcanism on Earth for the last =250 Ma ! The PTl also started a plate tectonics process on the expanding Earth-mantle, which is still going on today.

Inthe same way an Expansion-Tectonics-and Plate-Tectonics-process was triggered on Earth, it was initiated by animpact on other planets and moons of our Solar System as well !
There is evidence for other powerful Global Impact Events which occurred onthe planets Venus, Mars and Pluto, and onJupiter’s moon Ganymede, on Saturn’s moons Enceladus
& lapetus, and on Pluto’s moon Charon, and on our Moon ! - see description of the traces of these global impact events in this Study !

There is evidence that these global impact events, which occurred on other planets and moons of our solar system, probably al | took place within the last 300 million years !

The root cause of these powerful impact events, caused by large Impactors ( asteroids & comets) in the dlameter range 20 - 200 km, are probably large amounts of debris located
mainly close to the galactic plane of our galaxy. Tidal debris streams, probably in the range of 10 to 100 x 10° sun-masses, caused by dozens of galaxy-collisions over the lifetime
of ourgalaxy, seemto be the source of the debris (asteroids & comets ) distributed along the galacticplane. This dark debris-material may represent the invisible “Dark Matter” !
There isadistinct 62 Million year (Ma) Bio-Diversity-Cyde (or Extinction-cycle !) visible in the geological record of Earth. Thisextinction-cycle corresponds well to the 66 +/- 6 Ma period
for the vertical oscillation of our Solar System about the galactic plane of our galaxy ! Therefore there is an increased risk for powerful impact events all =33 Ma when our
solarsystemis crossing the galacticplane, which seemsto be a kind of debris disk ( similar to Saturn’s Ring ) consisting of a layer of large asteroid & comets ( “Dark Matter” !1).

Sibera ( Russia )

Contents: 1 Introduction — The PT-Impact Event and its fundamental causes and effects Page: 4 | Mid of 2012 | informed = 10 geologists and impact researchers ( e.g.
2 Debris streams (> “Dark Matter” ) = Asteroids & Comets in the galactic plane 9 | Prof. C. Koeberl, Prof. T. Kenkmann and Prof. U. Reimold ) about the
3 Oblique Impact Craters / The cause of Expansion Tectonics 10/11 | discovered 300 km diameter Cape-York Crater and other possible impact
5 The Permian-Triassic (PT) — Impact Event 12 | structureson Australia’sEast coast. In 2015& 2017 linformedthe above
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7 Global ImpactEventsonVenus & on the Moon, and on Jupiter & Neptune 26/27 | the discovered PT-Impact Crater. | evenwent to the 16th Symposium for
8 Global Impact Events onSaturn’s moons Enceladus & lapetus 28/30 | “Tectonics” TSK2016 in Bonn in March 2016 and distributed copies of
9 Global Impact Events on planet Pluto andits moon Charon 31/33 | mystudyaboutthe PT-Impact. But the only answer | got so far (KIT) was:
10 Epilogue / References 35/40 | \y discoveries aren’t explainable with the current state of geophysics
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To the real cause of Earth’s Plate Tectonic during the last 250 million years ! :

1.) Not mantle plumes are the primary cause of plate tectonics !

Global impact events, caused by powerful asteroid- or comet-impacts, are the
driver of Plate Tectonics !

- The hard evidence will be the confirmation of the Permian-Triassic (PT) Impact Crater ! . . : / MO v e
=500 G 500 —30a o =00

This is a bigmantle plume !l Butitwas caused by the impact of
a 100km asteroid and didn’t just develop out of the blue !

2.) The Geo-Scientists don’t know yet, that the Permian-Triassic boundary was Theseimages show a simulation of such animpacton the moon
caused by a |arge asteroid- or comet impact ! Weblink: “Numerical modelling of basin-scale impact crater formation”
] - http://www.lpi.usra.edu/lpi/potter/publications/RossThesis.pdf

Some Geologists & Impact Researchers already speculated that a large impact Crater (if the weblink doesn’ work:then type in shown web-addess in the browser )

may have caused the P/T-boundary. But nobody has found the crater yet !

These two large circular
gravity anomaly signatures
probably indicate the two
impact craters which are
responsible for the big oil-
& gas-fields in Saudi Arabia
and in the Persian Gulf.

Yes there is a large Impact crater which has caused the P/T-boundary !

And it is so large, that probably everyone has just overlooked it, because
of its immense size of 1270 x 950 km !!

You need to move high above the Earth to see it !
In my study | will give a detailed description of the P/T-Impact Crater !

3.) The distribution of metal ores and energy resources like crude oil or natural gas,
isn’t just a coincidence ! And many mining companies probaly know that !

The distribution of many mineral- & energy-resources (e.g. metal ores, oil- and
natural gas ) is mainly caused by impact events !

That’s why a precise knowledge of all impact structures on Earth is crucial !

L] b
And the knowledge of the P/T - Impact Event and other large Impact Events will .-,,l‘II
make a big difference in future explorations, in order to find the resources which l{_h

g =
are needed for the further peaceful & prosperous development of mankind ! ( Eigen-GLOAG free-air gravity anomaly map )


http://www.lpi.usra.edu/lpi/potter/publications/RossThesis.pdf

Geological evidence for the Permian-Triassic (PT) - Impact Crater :

A number of scientists specialized in impact research already proposed, that the Siberian Traps, the largest eruption of continental flood lavas on
Earth, may be better explained by a large Impact than by a conventional mantle plume. Unfortunately the scientists haven’t found the impact crater yet !

With my study | want to proof that “Global Impact Events* are the primary cause for Plate-Tectonics ( and Expansion-Tectonics) on Earth and on other
planets and moons of our solar system, and that such a Global Impact Event caused the formation of Continents and Oceans on Earth !
The hard evidence for the correctness of my hypothesis, will be the confirmation of the Permian-Triassic (PT) Impact Crater described in my study.

| have collected many Rock samples in order to proof my hypothesis : Images of this rock samples can be found on the following websites :
www.permiantriassic.de (or www.permiantriassic.at) = This website should be active in March 2021 ( please try it in the next months from time to time )

In the following | want to show now some extracts from a book written by the well-known impact researcher Prof. Dr. Christian Koeberl.
These extracts will provide further indication and evidence for the Permian-Triassic ( PT ) Impact Crater and its effects, which | describe in my study !

The title of the book : “Impact Markers in the Stratigraphic Record” — Authors : C. Koeberl & F. Martinez-Ruiz ( ISBN : 3-540-00630-3 )

Here the extracts from the book :

Page 29 : Siderophile element anomalies ( e.g. enhanced Ir contents ) were found at some P-Tr boundary locations ( e.g., Holser et al. 1989 ). And recent
research succeded in demonstrating the P-Tr boundary event was a much shorter event than thought. At Meishan, China, a negative excursion in the carbon
isotopic composition had a duration of less than about 160,000 years and suggested that it could be the result of the impact of an icy carbon-rich comet.

Page 29 : Kaiho et al. (2001) reported sulfur isotope and chemical data for samples from the Meishan (China) Permian-Triassic (P-Tr) boundary section. They
interpreted S-isotope data, as well as the occurrence of Fe- and Ni-rich particles, as evidence for a large-scale impact event that penetrated the Earth’s mantle
and formed a crater approximately 1000 km in diameter.

A number of scientists pointed out that the Sibirian Traps cannot be the result of a mantle plume ( e.9. Czamanske et al. 1998, Sharma 1997, Elkins-Tanton and
Hager 2000 )

Page 109 : An impact event is also supported by evidence from extraterrestrial noble gases in fullerenes found in P-Tr boundary beds in China, Japan, Hungary.

Page 109 : Because there is a similar duality of signals between likely volcanic and impact sources at the P-Tr boundary, similar to the K-T boundary, the
hypothesis of Impact Researchers should be tested, which claims that the Siberian Traps could have been caused by decompression melting at the impact site.
And that impact volcanism can uniquely explain the dual signals in the geological record.

Page 110 : An indicative model of Impact Researchers shows that it is possible for the volume of decompressed mantle beneath a large ~ 200 km sized crater
to greatly exceed the excavated volume of the impact crater itself, primarily due to reduction of lithostatic load. Under suitable conditions of geothermal gradient,

this would lead to near instantaneous melting with volumes of the order of 108 km? , similar to the characteristic volumes of LIP’s.
Page 110 : And the induced large-scale vertical and horizontal thermal gradients are expected to have a long-term effect on secondary mantle flow.
Page 111 : Decompression melting may contribute more melt than conventional shock melting.

Page 111 : We propose that the Siberian Traps, which are accessible and currently under considerable scrutiny, may be better explained by a large impact than
by a conventional mantle plume. The closure of a former ocean between Siberia and Mongolia, as well as amalgamation with north and south China blocks may
also have been occuring during Permian-Triassic times (= and may be the result of the Impact Impulse from the PT-impact event ! > comment from H.K.Hahn)

Page 97 : Decompression melting must be seriously considered whenever an impact is sufficiently large to cause the transient crater depth to excavate a
substantial fraction of the local crustal thickness, and thereby cause a sudden drop in lithostatic pressure beneath the crater.
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Introduction - The Permian Triassic Impact

There is evidence for an elliptical impact crater
with the enormous dimensions of 1270 x 950 km
in the Beaufort Sea near the north-coast of
Alaska. This impact crater seems to be
responsible for the Permian-Triassic boundary,
which has caused the most severe mass
extinction in Earth’s history, ~253 millionyears ago.
The Permian-Triassic (PT)-Impact Crater was
formed by an oblique impact. This means that
the impactor collided with our planet at a very
shallow angle of probably less than 8°.

1270 x 950 km
PT-ImpactSite
today

The impactor, an asteroid or a carbon-rich comet
with a diameter of 60 to 200 km, impacted in the
Beaufort Sea close to the north-pole and caused a
gigantic butter-fly shaped ejecta blanket with two
large ejecta wings which covered the majority of
the northern hemisphere. Within the boundaries of
this ejecta blanket many large secondary impact
craters were formed by the ejecta, with crater
diameters of up to 450 km. In Europe ( in the
mediterranean area ) at least 8, but probably up to
20 such large secondary craters were formed by
the impacting ejecta, which was thrown out of the
PT-impact crater. These impact craters and the
resulting large-scale magma (lithospheric) flow is
responsible for the tectonic development of
Europe during the last ~253 Ma. Two of these

secondary craters ( 160 & @220 km ), which
formed the Tyrrhenian Sea north of Sicily (ltaly)
and which are still noticeable on topographic- &
geological maps ( see below ), should provide the
evidence to confirm the described impact scenario

' traces of two craters are visible |
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The main impulse of the PT-impact, together with
the impulses and secondary craters, produced by
the ejecta material, caused a global fracture
pattern on Earth’s crust, which was the trigger for
the break-up of Pangea and for a global expansion
tectonic process. This expansion tectonic process
caused the dichotomy on Earth - the formation of
continents and ocean basins. And it is responsible
for the transport of big amounts of volatiles (mostly
H,O) from Earth’s mantle to Earth’s surface.

A gravity anomaly map of Africa provides evidence

for the very powerful
ejecta rays caused by
the PT-Impact Event
in Siberia. The traces
of the Ejecta Rays
R1-R4,which caused
long secondary- crater
chains, are clearly
visible in the form of
linear negative (blue)
anomalies on the Map
of Africa. Craters with
@100-300 km caused
these crater chains !

Gravity Anomaly Map of Africa
showing the PTI-Ejecta Rays R1-R4

( > Find a more detailed description of the
Ejecta Rays and crater chains caused by the
PT-Impact Event in the Parts 1 to 3 of my study )

Another obviously result of the PT-Impact was that
Earth’'s diameter increased from an estimated
diameter of 6500-7500 km ~253 million years ago
to a diameter of 12756 km today, with an average
expansion rate of ~ 20mm/year. This expansion
of Earth probably was caused by two processes :

First by the abrupt decompression of Earth’s
mantle, caused by the global fracture pattern,
which then led to the large-scale expansion of
volatiles in Earth’s upper mantle.

And secondly by enormous amounts of ejecta
material, excavated from the PT-Crater during the
impact, which then descended into Earth’s mantle
within two particular large cracks in Earth’s crust
caused by the impact of the leading edges of the
two butterfly-shaped ejecta blankets, that were
produced by the PT-Impact Event.

This large amount of molten ejecta (rock) material
which descended into Earth’s mantle, in all
probability is responsible for the African- and the
Pacific-LLSVP & ULVZ ( Large Low-Shear- and
Ultra-Low- Velocity Provinces ) in Earth’s mantle !
And my investigation points towards the strong
Ejecta-Ray 4 in Africa, and the strong ejecta ray
along the NE-coast-line of Australia, which
produced a number of @ 300km secondary impact
craters like the Cape-York Crater, as the probable
location where the majority of the PT-ejecta
material descended into Earth’s mantle.

| believe that Earth’s mantle probably consisted of
a partially differentiated mixture of rock and ice
( e.g. Ice-V to -Xl') similar to the mantle of the big
Jupiter moons Ganymed and Callisto, around 253
million years ago. However the large amounts of
molten ejecta material which descended into Earth's
Mantle probably caused a “phase change”,
density-drop and volatile-generation in the mantle



regions that were effected by the hot (molten)
ejecta material, which then led to a constant
expansion of Earth’s mantle until today.

The ocean basins, which represent new surface
area of our planet and which formed between the
old crust fragments ( the continents ), continuously
filled up with water (H,O) over the last 253 Ma.
The hot (super-heated) water was, and still is,
transported from Earth’s mantle to Earth’s surface
mainly through the fractures caused by the
PT-impact. Today these are mainly the Mid-Ocean
Ridges, were the new surface areas of our planet
( the ocean floors ) are continuously created !

In the same way as the global PT-Impact Event
has fractured Earth’s crust and caused the mantle
expansion on Earth, and in the same way the water
was transported to the surface of our planet Earth,
such global impact events and the following
mantle expansion and water outflow also occured
on other planets and moons of our solar system !

There is evidence for other powerful global impact
events which occurred on the planets Venus, Mars
and Pluto, on Jupiter's moon Ganymede, on
Saturn’s moons Enceladus & lapetus, on Pluto’s
moon Charon and on our Moon. The Moon’s Mare
are probably the result of a global impact event
less the 300 million years ago ( see : L1, L2, L3, L4)
similar as on the other planets and moons.

| now want to mention an interesting discovery on
Mercury. The image on the right
shows the @ 80 km Basho
Crater on Mercury. The low-
reflectance material (black)
which is surrounding the crater
is a form of carbon called
graphite. Scientists believe it
was excavated by the impact
from the planet's original,
ancient crust which lies deeper.

Basho Crater on Mercury

It is thought that Mercury was once covered by a
crust composed of graphite, when much of the
planet Mercury was still molten.

An alternative explanation would be that the
carbon was brought-in by the impactor itself, for
example if the impactor was a carbon-rich comet.
This would be my first guess when | look at this
image. However an origin from within Mercury
( from Mercury’s mantle ) is also possible.

I mention this discovery for the following reasons :

1.) In all probability the PT-impactor was a
carbon-rich comet with a diameter of 60 - 200 km.

2.) Lengai Volcano located in Tanzania within the
strong ejecta ray R4 is erupting Carbonatite Lava,
Carbonatites are formed essentially of carbonate.
Because the distribution of carbonate rocks in
Europe seems to be closely related to the impact
event in Europe, caused by PTl-ejecta, it must be
considered that the carbonate which formed the
carbonatite lava originates from the PT-impact.

In all probability the carbonatite was caused by
carbon-rich rock material from the Carboniferous
period which was excavated during the PT-Impact,
and then transformed in carbonatite after the carbon-
rich ejecta material impacted on Earth’s surface.

The other possibility is that the carbonatite was
caused by carbon material from the Impactor itself.

3.) The 12 km “Kola super-deep borehole” showed
that at a depth > 7 km the rock in Earth’s crust is
saturated with Hydrogen ( H, ) and H,O which
originates from deeper sources in the mantle !

Therefore we must take into consideration the
possibility that certain amounts of the hydrocarbon
deposits found close to impact structures could be
a direct result of the thermochemical processes
which are going on during & after an impact event !

( = e.g. deposits consisting of CH,, C,Hs etc. )

But back to the Permian-Triassic (PT) - Impact ! :

The direct impulse resulting from the Permian-
Triassic (PT)-impact initially caused a break-off of
the Angara Craton from the Russian Craton and it
caused a strong acceleration of the Angara Craton
towards South, were China and Australia were
located at that time. The following powerful south-
ward movement of the Angara Craton then caused
the HP- and UHP-orogens in China, through the
extreme compression which it produced in the
crust fragments caught between the North China
Craton & the Angara Craton. This dynamic process
led to the formation of the Altaid-magmatic-fronts.

In the NE & NW of Australia, off the coast, two
exceptional large craters with ~ 350-400 km
diameter can be identified, which both seem to be
secondary craters caused by ejecta from the PT-
impact event. Here especially the Cape York
impact crater located off the NE-coast of Australia
must be mentioned, because it strongly influenced
the tectonic development of the Pacific Plate
through a number of gigantic magma eruptions.

- \ - \ F ‘
- trace of gigantic -
magma eruption 0} % »

| Gravity Anomaly Maps

The stratigraphic record of the NE-coast of
Australia ( e.g. “Moreton Geology” ) indicates the
probable connection of the Cape York crater, and
its secondary impact structures, with the PT-
impact event. At least eight (8) gigantic magma
eruptions can be assigned to the Cape York
Crater, which took place within the last ~200 million


https://deref-web.de/mail/client/Yw2MseYMcac/dereferrer/?redirectUrl=https%3A%2F%2Fwww.nasa.gov%2Ffeature%2Fgoddard%2F2020%2Fmoon-more-metallic-than-thought
https://deref-web.de/mail/client/MzsSASNYLjw/dereferrer/?redirectUrl=https%3A%2F%2Fwww.space.com%2F13247-moon-map-lunar-titanium.html
https://deref-web.de/mail/client/adkMo6pyYnY/dereferrer/?redirectUrl=https%3A%2F%2Fwww.dailymail.co.uk%2Fsciencetech%2Farticle-8483763%2FMoons-crust-richer-metals-like-iron-titanium-Earths.html
https://deref-web.de/mail/client/4jCMASsGtjU/dereferrer/?redirectUrl=https%3A%2F%2Fwww.newscientist.com%2Farticle%2F2242725-the-moon-is-emitting-carbon-raising-questions-about-how-it-was-formed%2F

years. The fifth eruption of this series of magma
eruptions, which was very powerful, not only left
clear visible traces on the Pacific Plate. The
magma front of this eruption also moved a small
cratonic block ( the Colorado Plateau ) deep into
the north-american continent. This has caused the
formation of the Rocky Mountains and the Basin &
Range Province. Further, a second magma front
resulting from this eruption strongly influenced the
geology of Antarctica, and it separated Antarctica
from Australia & South-America.

This eruption No.5 may have been triggered by
extreme earthquakes, of magnitude >12 ( on the
Richter Scale ), maybe caused by the Chicxulub
Impact Event ~65 Ma ago, and could therefore be
partly responsible for the extinction of the dinosaurs

The magma eruption No.6 of the Cape York crater
left further distinct traces on the Pacific plate and it
strongly influenced the geology of Mexico and of
the Gulf of Mexico, when the magma front crossed
this area. This magma front was also responsible
for the formation of the Appalachians, which were
created by a crust-fragment that was relocated
(bended ) towards the East by the magma front.

A key map for the further analysis of these magma
eruptions is the NOAA ocean floor map, which
shows the topography of the Pacific Plate in fine
detail. This map shows all the fine traces which
will lead to the confirmation of these magma
eruptions, and it will help to understand the
dynamic geological processes caused by these
magma eruptions, e.g. the separation of New
Guinea & New Zealand from Australia, and the
separation of Japan from New Guinea, the
formation of Indonesia, French Polynesia etc.
Another key map is a global ocean-floor-age map
( e.g. from Google ). This map clearly shows the
1200-1600 km wide ocean-floor stripes ( between
60°N and 30°S latitude ) along which the magma
fronts moved mainly from west to east.

- see detailed description in Part 1 of my study !

Along the NE coast of Australia there are many
other secondary impact structures noticeable,
which all were caused by the Cape York impact.
Other possible secondary impact craters, caused
by the PT-impact event, were found in India, in
Arabia and in South-America.

Here the 450 x 380 km elliptical crater identified in
India, which formed the Bay of Bengal, seems to
be related (identical) to the large secondary crater
off the NW-coast of Australia with the estimated
dimension of 400 x 350 km, that is responsible for
the ejection of large amounts of ejecta, rich in
Platinum Group elements, in a ray-like pattern
over the Yilgarn Craton.

A large elliptical crater with the dimensions of
840 x 630 km , found in South-America, which can
be identified on topographic maps and on satellite
images, may also be related to the PT-impact
event. ( maybe caused by ejectaray R2)

Another largescale impact event in Africa, which
also must be mentioned here, are the four chains
of impact craters R1 — R4 ( with probably > 10
craters per chain ), formed by secondary-craters in
the @100 to F300 km range, caused by PTl-ejecta
rays which crossed the whole continent in slightly
different angle directions ! These impact craters
were caused by ejecta material which was
excavated in the PT-Crater during the PT-Impact.

Anaga Crater : jepome " i
@15 x 11 km

Gran Canaria

Tenerife

LR

Scientific prooffor a possible SecondaryCrater:

The first diagram below is from the following study :
‘Infrared, Raman, and cathodoluminescence
studies of impact glasses” from Arnold Gucsik,
Prof. Koeberl & others. It shows Raman-Spectra of
three types of known impact glass samples.

The Raman spectrum of the sample No. 7 which |
collected in the Anaga Range on Tenerife Island
shows very similar spectra like two of the known
impact (diaplectic) glass samples ( see diagrams ).
This provides probably the first scientific
evidence that the @15x11km impact crater which
| assume on Tenerife ( > see image ) is a fact !

This impact crater, together with a nearly identical
crater on Gran Canary (- same orientation and
similar size !) provides the first proof for elliptical
secondary craters, caused by the described global
impact event at the Permian-Triassic boundary !!
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Sl Introduction — Evidence for a fundamental cause of Global Impact Events and “Super-Continent Break-Ups”

Sgr

e @ There is strong indication that the Sagittarius Dwarf Galaxy (Sgr-DG), a companion of our own galaxy (Milky Way), is responsible for
“periods of global impact events” in our solar system, and in million other solar systems as well ! This means that around each
pericenter event of the Sgr-DG with our own Galaxy (= pericenter event = closest approach between the mass centers (or the collision)
of both galaxies), millions of planets in our galaxy were hit by large impactors (large debris) caused by the collision of the two galaxies.
During Earth’s history there were at least three ( maybe even 4 or 5) of the mentioned pericenter events.
The image sequence on the left shows the last three pericenter events in quick-motion (images 1to 7 & 1 to 4).
The images are extracted from a super-computer simulation of the dynamic behaviour of the two galaxies over
the last 2,65 Gyr's (1 Gyr=1 billion years). The key events are the three pericenter (P)-events ( collisions, or
closest approaches of the two galaxies). They took place at: P1=1,9 Gyr, P2=0,9 Gyr and P3=0 Gyr (now !)

Simulation time : imitial

Here the Webllnk Of the mOVIe R Fig. 8.10 : Distribution of U/Pb zircon ages in orogenic granitoids IN The diagrams on the |eft show that there is a distinct

e Sor i i S o o o s R ol v ook e ; : :
- which  shows the Dynamical R SRS Tl et s e | || correlation between the U/Pb Zircon age peaks in
rotarydirsction_, ( . % 1] TOP VIEW Analysis of the galaxy collisions: | \s7ob  From the book “Earth as an orogenic granitoids (& detrital zircons) on Earth and
. . . Iv i laneta tem” 4700 i i i
a r——— - Movie_Dynamic_Analysis evolving planetary systom the ages / times when the Sagittarius Dwarf _Galaxy
8 T dynamical analysis of the three ISBN : 978-0-12-385227-4 1600f| (S-DG) impacted on our own galaxy ( > pericenter
L . events P1 & P2 ). And because there is also a
Grav itation collisions (pericenters 1to 3 ) of the 500 )
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our Solar System’s orbit
around the galaxy center

t=2.65 Gyr

Sagittarius Dwarf Galaxy with our
own galaxy shows, thatgravitational
disturbances, which are caused on
our galaxy disk at each collision,
shear into trailing arms, which are
then enhanced, strengthening the

transientspiral modes of our galaxy.

300

In other words this means that
collisions of this Dwarf Galaxy with
our own galaxy cause & intensify
the spiral arms and spiral structure
of our own galaxy. As everyone can
imagine this has consequences for
all solar systems located in the
new created spiral arms caused (or
later intensified) bythese collisions !
The spiral arms created by the
collisions are actually vortices of
stars in which billions of solar-
systems rotate around the bow-
shaped center-lines of these spiral

Weblink 1 to study :
"The SagittariusImpacts'

Chris W. Purcell
W eblink : Weblink 3

correlation between the Zircon age peaks and the
break-up & formation of super-continents, it can be
concluded that each pericenter event with the
Sagittarius Dwarf Galaxy resulted in a super-continent
“break-up” & “formation” cycle (or in a shattered crust)
on Earth ! These “supercontinent cycles” must be the
result of strong variation of “debris-flow” in our own
Galaxy, caused by the collisions (pericenters) with the
S-DG, which led to times with many global impact
events on the planets of our solar system, when the
debris flow was high, or theyled to quiet periods with
low debris flow = which then allowed planets to heal
fractures in their crust caused by the global impact
events. In the last 600 Ma ( P3 ) more global impact
events occured, because there was a constant debris
flow of stellarmaterial from S-DG through our Galaxy.

Wb T o - 1, The S-DG debris stream :
e _ A7 > comparison of the real
] s and simulated debris stream

Declination (")

Our Galaxy's (Milky Way) data :
disk (galaxy) diameter: 120000 LY

=E disk height : 3000 - 16000 LY*
i EL number of stars : 100 - 300 billion
H
arms. And on each rotation around i3 orbit poriod of our solar system
the center-lines of the spiral-arms 3 around the galaxy center : 230 Ma
a8 age of our galaxy : 13.6 Ga
the solar-systems cross the center-
plane of the galaxy disk two times. sirtnulaﬁon 5 Sagittarius Dwarf Galaxy :
: . . ime : ¥ .
(up- & down oscillation through disk) S disk diameter (core) : 10000 LY
& number of stars : around 1 billion
® E PR R Wy i i H . 3 fgalaxy :  approx. 13 Ga
Figure 2 - Face.on surface density visualizations of the Milky Way at four important mements during the  time before Present: 1.9 Gyr 0.9 Gyr r 2 3 age ot gajaxy -
Light Sgr simulation. a, Initial model. b, Immediately following first pericenter, where the white cross marks the y Y 0 Gy 200 ¥ Orbital velocity: 140 — 170 km/s
Ser umpact point. ¢, Shortly after second penicentric disk crossmg. d, At the present-day (corresponding to elapsed Eigure 52 - The time evolution of bound mass and orbital sadivs m each simulated Sgr mfall 30 200 100 L] LY* = Light Year
simulation time 2.65 Gyr), overlad by a four-armed symmetnc-spiral fit to the observed arms of the Milky Way as Most mass loss near the pericentric passages. marked by shaded bands. Right Ascension (") 9
revealed by mapping neutral hydrogen™. The traditional view of the Milky Way as a secularly-evolving system has The dock halos '"""I“" models both fillow NEW density profiles with & scale leagth Figure 3 — The observed Sgr tidal debris stream aml remnant core in comparison to our Light Sgr
ol ed L 1 descr © tat o) o e 9 . o of o L8 € account for the A 1oss it wou! AVE OCCuITed between viril- simulation, in equatorial coordinates. a. Dechnation versus nght ascension b, Hehocentnie distance versus rght
mevuraged desenptions of ry demsaty-wave spurality, alibough the large peeubiar motons i gL T W i lomr e Aol d between virial ! o ’

of young stars in spiral arms support a mare transient fm‘lun-‘" (numerical evidence exists for both short-lived ascension. ¢, Radial velocity versus right ascension.  Simulated partic Ir‘_:rr colored according to [E\csl inatial
potcntial cacegy. and the orange pousts arc data from IMASS M-giant stars” and SDSS red-clump stars” (marked
by squares and crosses respectively, thick crosses denote canomscal values for the remnant core™¥). The punk
points are 2MASS M-ginms identified as likely sweam members’. The present-day location of the simulnted
tidal similar to those observed Combining this with observational constraints on the
5 km '), breadth (8 - 10 kpc)'" , and length of the observed debns stream provides some

configurations™ as well as more stable forms of spimality,_ varying with the sremgth of the tidal_induction

Ligl

ey based on the stellar

Dynamical amalysis of each impacted Milky Way model reveals the imporiance of the swing amplification
mechanism, 1n which gravitational disturbances in the stellar disk at each penceninc approach shear mto traling ki
arms that are subsequently enhanced on small scales (even m a globally stable system), strengthening transient

ematics of the observed Sgr care and debr In
1nro the halo was recent enough that the first pericenter erossing modeled here was indeed
spiral modes. the first elose passage experienced by thus satellite

mplicit in our model 1= that the mfal!
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Introduction - Evidence for a 62 +/- 3 Ma Cycle in Bio-Diversity on Earth, caused by big Impact Events

There is strong analytical evidence for a 62 +/- 3 Ma cycle in Fossil Diversity ( or Bio-
Diversity ). Sharp cuts in the bio-diversityon Earth clearly occur within approx. 20 Ma
(Myr) long extinction periods. These sharp cuts all happen within the declining
phases ofthe 62-Ma (Myr) cycle ( > see sin-wave diagram 1c).

Currently we live at the end of such an extinction period ordeclining phase of the 62-Ma
cycle whichis stillgoing on for another 3 to 5 million years !! Butitis obvious that there
wasn’ta similar sharp cut yet, in the current cycle, if compared with the past 8 cycles !

Note that in 6 of the past 8 cycles at least 70% of all marine species became extinct !!!
(diagram 3). And in all 8 cycles the minimum percentage of extinct species was 40 %.
However the current cycle doesn’t show any cut in Bio-Diversity worth mentioning !!
Have we just been very lucky ?, or is the cause of the sharp cuts in bio-diversity justa
bit late in the current cycle whichis stillgoingon ?? Note : In cycles 5 and 8 a sharp cut
occurred right at the end of each cycle ! ( corresponds to eruptions &craters in Diagr. 2)

There are indicators in diagram 2 & 3 that the sharp cuts in bio-diverstiy may be caused
by periods of large impact events. Note in Diagram 2 the 5 large eruption events
(which could have been caused by big impacts), which occurred within or very close to
cycles 1 & 5-8, and the two large impacteventsin cycle 5 & 8! - also see Diagram 3 !
It would be important to produce a more extensive and precise diagram to the age and
size of large impact events & large eruption events with information to age tolerances !

The mostplausible cause forthe 62 +/- 3 Ma period “Big impactcycles” is the periodic
crossing of the galactic plane by our Solar System. The glactic plane may be full of
debris (asteroids & comets) similarto the debris in Saturn’s Ring-plane. The 62 +/- 3 Ma
Bio-Diversity cycle is in good agreementwith the 66 +/- 6 Ma period for the vertical
oscillation of our Solar System aboutthe plane of our galaxy ! Note thatitseems that
the lastcrossing ofthe galactic plane occurred < 3 Ma ago !, whichis approx. 5to 7 Ma
after mid of the calculated extinction cycle !! > see weblinks : 1.) Weblink Study 1 >

16.5 Myr We are here ! 2.) Weblink Study 2
(49 -93 pc) l mal/v316
Solar System / Earth
— 0-3Myr
current ~ (0-20pc)
position

¥

Heavy molecular gas-, dust particle- or
asteroid accumulations (clouds) canbe

*

Cyclic Movement

1 )_http://www.nature.com/naturejou
603 0/al

2.)_http://www.nature.com/naturefou
mal/v314/mh6006/abs/314073 a0.htm

“Cycles in Fossil Diversity ”
by Robert A. Rohde and Richard A. Muller
W eblink to Study : http://muller.Ibl.gov /papers/Rohde Muller-Nature.pdf

Diagram 1e : Show s the Fourier Spectrum of the
short-term variations of the bio-diversity on Earth.

The Fourier Spectrum is dominated by a strong
spectral peak with period 62 +/- 3 Myr.

The sin wave corresponding to this cycle is show n
in Fig. 1c w here it accounts for 35% of variance.

Diagram 1e also shows a second spectral peak
w ith period 140 +/- 15 Myr.

The 62-Myr cycle is very significant.
By contrast the 140 Myr cycle can plausibly result
fromrandom processes.

Although no explanation exists, the 62-Myr cycle is
not a subtle signal. It is evident even in the raw
data (Fig. 1a), dominant in the short-lived genera
(Fig. 2) and strongly confirmed by statistical
analysis. It implies that an unknown periodic
process has been having a significantim pact on
Earth’s environment throughout the Phanerozoic.
The author considers the following physical
processes : periodic comet show ers triggered by a
companian star or a planet X or by the oscillations
of our solar sytstem up- and down the galactic
plane every 52-74 Myr or by periodic crossings of
spiral arms, or periodic mantle plume cycles &

volcanism cycles, or longterm solar cycles.

Number of genera (thousands)

3 - extinction period left ~3 -5 million years

3167060.htm

2 — extinction period approx. 20 million years

1 - fossil diversity cycle 62 +/- 3 million years

Spectral power

Note :
Fossil Diversity
undisturbed for

the last 50 Myr’s !!

weblink to diagram 1 :

Study : Cycles in fossil diversity by Robert A. Rohde and Richard A. Muller
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Large well-dated Impact Craters

Diagnostic evidence of Impact

33 Myr expected near the galactic plane !!! & Eneieiss ofiis
. i»  documented Iridium Spikes —DetsianfCarhurifarmis
% MW 1018} — Dlagram 3 : —— Carboniferous/Permian
m—Parmian/Triassic
Triassic/lurassic
Percentage —— Carly/Middle Jurassic
of —— i/ Cralacais
Extinct Aplian/Albian
Marine —— Cenamanian/l uronian
Species —Cretaceous{i)/Tertiary
ol -.I_ - T, L —— PaleoceneCocene
¥ A Fucens/Oligorsns
2?7? —— Oligocene/Miocens

Early/Mid Miocans
Miocene/Hliocene

MOTIGNS OF THE SOUAR SYSTEM IN THE GALAXY The logical reason why large impact evenis mainly correspond fo every

second crossing of the galactc plane could be the spiral-path ofour solar
" system on its way around the center of our galaxy. - for example there
could be a “heavy dust- & asteroid accumulation (debris ring)” mainly
on one side of the spiral path and less on the other side ! (see image )
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A new hypothesis to Dark Matter: Interstellar -Asteroids and -Comets caused by Galaxy-Collisons are the invisible matter !

Dark Matter is exactly whatitsdefinition says ! : Itis dark matter withalow albedo! I am talking about Asteroids and Cometswhich are nearly invisible whenthey are far away from the
sun. There isindication coming fromdifferent directions which shows us that we are totally underestimating the amount of asteroids- and comet-like objects which move through
interstellarspace! In 2017 the first Interstellar Asteroid “Oumuamua‘“was discovered. In 2019 the first Interstellar Comet 21/Borisov was discovered. These small dark objectsare very
hard to detect !, becausetheymovevery fast. Old elliptical galaxies don’t seem to have dark matter ( see: Study). All younger spiral galaxies seemto be the result of collisionsand fusions
of two or more galaxies, which have produced gigantictidal debrisstreams that were distributed along the spiralarms, and in the longterm along the galactic planes. Collision sim ulations
show that the spiral structures are caused by collisions ! ( see : Study2) Andthere isindicationthatall bipolar planetary nebulaes are the result of direct star-collisions (Study3, Study4 )

ratational velocity ; : The curve on the left shows the Measured Rotation Curve (white) and the Calculated | Star-Collision (-lmpact):
(km/s) . . . . . .
Pk Rotation Curve (red) of stars in a typical spiral galaxy. It shows the rotation velocity of the | This image sequence — O <
m stars around the galaxy center in relation to their distance to the center. Inregardstothe | hows  what  happens

Ejecta caused

visible (luminous) matter which we can see, the rotation speed of stars further away from | \when two stars collide. 7 onthe
the center should drop rapidly ( red curve ). But it doesn’t !! That’s why astro-physicists | |+ shows a section view of @ Impact side
developed the idea of dark (invisible) matter that must be distributed between the stars the collision event along

further away from the center ( in the socalled galaxy corona ) in order to explain the much | the  resulting collision
el t0 high measured rotation speed of stars here. vector ( long nebula axis) ( )

, In my opinion this “Dark Matter” can simply be explained by dark matter that consists of || It is an estimated event !

Ingredient in Dark Matter Theories | NASA »dark debris ( asteroids & comets )“ caused by galaxy collision. Spiral-Galaxies are the || But | am sure a computer

result of collisions & fusions of two or more galaxies ! Old Elliptical- (not collided) Galaxies|| simulation will show a Q
|| don’t seem to contain dark matter | - see Study: https://arxiv.org/abs/1303.6896 similar result ! | have

Old Elliptical Galaxies are not the result of many collisions like spiral galaxies ! A simulation | considered two stars with
| of collisions of our own Galaxy with the Sagittarius Dwarf Galaxy ( Sgr-DG ) shows that | slightly differerent size.

i,‘,‘ \ i | gigantic tidal debris streams move through the areas, during collisions, where dark matter | The smal!er star is
' ol o s is expected. If we consider this tidal debris mass streams to be mainly asteroid- & comet- | marked in yellow siow-out Ejecta

on the opposite side

e 50000 100000

ROTATION SPEED (KM 57
=
s

! \,\_'{h Lrs gy Rl || streams caused by billions of star-collisons then we can explain the mysterious dark matter | color. The result

P L il | ( see images below left ). A proof for this hypothesis may be bi-polar planetary nebulas | of the collision is

'Th _— E | located in the galactic plane of our galaxy which are aligned with the same ‘collision vector’ | @ bi-polar nebula
» - | The rotation curve shows the rotation velocity . Y.

fof the stas around the galay center in Bi-polar Nebulas are caused by collisions : and a fused star

| relation to their distance to the center
el gty

— as shown below !

L The Blue Ring Nebula is a cloud in Side View

space composed of debris & gas &l

s iF
oo RADIUS (KPC)

The curveshows the tolal rotation curve. It has contributions from the spherical galactic buige and the disk, but these

FENBIen 51Tk e ST v, e GG Cab D C-7a TR e T o ' o from two stars that collided and
T clion i o Sottarus Dwart Gy i o v gy cuod s | METgEd iNto one star. - see images —
streams >10"° sun-masses and gravitational disturbances, which enhanced the (see:Study) This Nebula represents
spiral modes (structure) of our galaxy. see animation - Movie_Dynamic Analysis the bi_po|ar planetary nebula type |

Sagittarius Another study to bi-polar planetary

B o Catey nebulas In our galaxy’s central
bulge showed that they have their
long axes mostly aligned along the
disk-plane of our galaxy !! This is a
first proof for my hypothesis that
bi-polar Planetary Nebulas are the
result of star-collisions !! Because

=a

Earth View

Gravitational

CHMieY | stars mainly move =parallel to the
W eblink to study which analyses the collision : http:/farxiv.orglabsit109.2018 | galactic-plane their collision-vectors
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see weblink : Aligned Nebulae (ESO)
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Introduction - Oblique ImpactCraters & Impact Structures formedby several Impactors

To understand what happens when an asteroid or comet impacts on a planetary body, here a few examples of
oblique impact craters and impact structures formed by several impactors ( > impactors which broke apart ) :

Here we don’t consider the case where the impact angle is 90° and a simple circular impact crater is formed.

The following images show what happens if an impactor ( asteroid of comet ) impacts on the surface of a planet or
moon in a shallow angle, and what impact structures are formed by impactors which break apart just before impact
The following facts of such “oblique impacts” with a shallow impact angle should be kept in mind :

1.) An elliptical impact crater is formed during impact ~ 5) There is often a blow-out rim on the rear end of

2.) Oblique impacts (2) produce a butterfly-shaped ejecta the crater visible. ( the crater has a flat end )
blanket with two mostly forward directed wings 6.) At multiple impact craters “ejecta strings” along

3.) The ejecta blanket is formed by multiple ejecta lobes the borders between the separate shock fronts

Prepared by Harry K. Hahn

4)) The smallerthe impact angle the more ejecta is thrown ~ are caused (accumulation of ejecta along lines ) ey B et eyt ety e
out W|th0ut be]ng melted > see - lmT\:qurhﬁlﬁlwﬁarelam?R nfdonrsn[laglwr.‘:m'n:rrrms::al n\anﬂ.ﬁrand n:nonq r;asfshmm marspnr:xumr:rlyrw nralu rhrareriha: .

below

ejecta pattern, "no-fiy" ejecta area up field, and "hlow-out™ rim down field. These are sometime seen in a "train® of craters, where the ESP_0142563_1435_RED

impactor had been fragmented to a stream of individual companents due to atmespheric disruption or Roche tidal disruption prior impact

1118 1aNGe of SNOCK PASSLIBS al WAICH MOSIMAlenals of Ge0logic Fersst mell o DegIn 10 VAporze,
we find that the volume of Impact meit decreases by at most 20% for mpacts from §0™ down to 43"
Beiow 427, ROWSVER, INe SMoLnt Of MAIt in NS 1arget 0eCraases rapioly Wt IMpact angie. Comparsd
to the vertical case, the reauction In volume of melt Is about 50% for impacts af 30" and more than
SU% 107 @ 157 iM3PCt 1hese 8SIMAtes do N0l INCLOS POSSDIE MBIlNG duUes [0 Shear neating, Wiich
can coninbute to the amount of melt production especially n very cbilgue mpacts.

Example Mars Impact with Butterlly Ejecta distribution blow -out rimon rear end of crater

Cradit: NASA / TBL / ASLI / masaic by Emily Lakdawalla

Owing Lo the atmospheric drag, a string of fragmented impactors would differentiate during decent, with the larger bodies tending to
travel further than smaller ones.

We call special attention to the work: of Schultz and Stickle {Lost Impacts), which explains how shallow angle of incidence (oblique)
impacts generate "impact” structures that are significantly different from the dassic, better understood, crater planforms, We proposed
the Saginaw impacts to have been at an angle of less than 5 degrees - nearly tangential. The craters generated would manifest

A 50 km wide redar image showing an 8 km diameter impact crater on Venus. The asymmetric
distribution of the bright ejecta indicates thal this craler was formed by an obligue impect, by o
Approx. i m ohject arriving from the south at a speed of maybe 70 km/s.

Shosws & remariabla doubie crates ) m ans Meth Ssuth tiencing pecta daposies. Thase tae cratans must nave fomed
11 Febesry, 207 by NASAS High Re10iution Inung SCenice Expenment (HIRISE), & Camers o Dasid e Mary Re<onnssszance Ortites

ersity of Arizona)s B £ MASA/IPL{ University of Arizona MRO/HIRISE
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Introduction - The cause of Expansion Tectonics : A global impact event combined with a mantle super-saturated with volatiles

High concentrations of volatiles in the mantle of certain planets & moons may be the driving force for their rapid expansion , after a global impact event
has caused extensive fractures in their crust. 2 The global impact event and the fractures in the crust are the trigger, which initiate the expansion of the
planet or moon through abrupt decompression of the mantle. Then the volatiles in their mantle e.g. CO2, Hz, SO, H2S etc. > but especially H20, which
may be in a super-saturated state, cause the rapid expansion of the mantle, and the formation of ice-crusts, oceans & atmospheres on their surfaces >
as seen on Earth, Mars, Ganymede, Enceladus & Pluto etc. (> see this study !)

Jupiter moon Ganymede is definitely one of the mMost ODVIOUS en duar planets. (arious sources.)
examples of global expansion tectonics. It is easy noticeable that Ganymede

the (old) brown colored areas represent fragments of a sphere
which drifted away from each other ! The fragments of these
shattered (older & smaller) sphere seem to get pulled apart from
each other by an expanding sphere (= the expanding mantle)
@ underneath. The cause of the fractures in the old (brown-colored)
crust and the trigger of the expansion tectonics was a global impact
event ! ( see chapter 6 in this study ! ) And the substance which is
driving the obvious expansion of the moon must be H,0 ! Because

1 SUHMNIS TG @1 UG aIIG el DL

Continental Crust Oceanic
Upper |Middle | Lower | Total | Crust

Si0; | 663 635 534 60.6 50.5
TiO; | 084 0.69 0.82 0.72 1.6

Callisto

-ﬂ""",",:_":;j;:;‘: ? ALO:) 154 15.0 16.9 15.9 153

"
-

504 6.02 857 6.71 104
248 3.59 724 4.66 758
0.10 0.10 0.10 0.10 018
3.59 525 9.59 6.41 113
327 339 265 3.07 268
280 230 0.61 181 0.11
0.15 0.15 0.10 0.13 02

Composition of Earth's mantle in weight percent ]

the mantle of Ganymede mostly consists of Water in the state of T Vo, 2, Homnt | Anoued | 1 compou | devour
: different Ice-types (I-VI) ! > See diagram on the righthand side ! ] % >3 ! 5 @
e Ty The expansion only slightly increases the moon’s moment of inertia Inner structure of Ganymede, Pluto & Callisto 2 2| [ 3
Ca 23 ALD, 42
Important indicators which support the Expansion Tectonics Hypothesis ( 2 see description below ) : A 22 ca0 32
1) Earth’s mantle contains 0,5 — 2 wt%H20 . But because the mass of water 4) The 12 km “Kola super-deep Borehole” showed thatatdepths >7 km the rock is — e
(H20) inthe mantle is poorly constraint, the real value could be much higher! extremelyfractured and saturated with H.O & Hydrogen from deepersources! G _
2) A comparison of Earth’s mantle with the mantle of other planetary bodies 5) The Hz0 in Earth’s mantle is super-critical & behaves like agas (Study1, http:// ) I— o
with high concentrations of H20 on their surfaces (see diagram), indicates 6) Helium-3 and Tritium detected on Mauna Loa /Hawaii indicate the production — Mh o o
that the wt% of H20 in Earth's mantle maybe considerablyunder-estimated ! of Hydrogen-3 ( Tritium ) by ternary fission in Earths core. See : https://books.google | | .l ™. s ) v, N
3) Different analyses indicate thatEarth’s radius is expanding with4 to 15 mm/y Other interesting information: Study1, Study2, Study3, Study4, Study5, Study6 = ,;-_;""'1.’ e
This means Earths diameterincreased by2000-7500 km in the last 250 Ma ! Study8, Study9 B o
Hypothesis : = Process for the expansion of the mantle which is causing Expansion Tectonics : mr
1.) First w e consider a crust of a planet or moon w hich is stable (= undamaged by big impacts) for a long time period ( > 200 Ma ). ; : . ,
Underneath this stable crust, w hich is acting like the w all of a pressure vessel, volatiles accumulate w ithin the mantle material over Expansion Tectonic Earth models ; o T e e e cocen s e e
a long time. These volatiles are produced by different processes inside the mantle. At the beginning the mantle material of the From James Maxlow & other geologists and "_:.’“L":‘:ﬂ:?“,‘::‘,".’, P otopehg mante] MUk mante
planet or moon contains these volatile components in a dissolved state. How ever pressure and temperature in the mantle increase  geo-physicists which support this Theory : w  semeies Tonw 0zzx 10" 128m 10
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over time, because more and more volatiles accumulate w ithin the mantle material, and because radioactive decay is constantly . | 2oeror t2sew w00 10+ 10010
adding heat. The solubilities of the volatiles depend on pressure, temperature and the composition of the mantle material. When Web-Links:L1,L2+L3,L4,L5,L6,L7+L8,L9,L10
solubility decreases below volatile concentration, the volatiles w ill exsolve and start to formsmall gas bubbles in the mantle material

2.) Atthis point the mantle material is super-saturated with these volatiles. And w ith further increasing pressure w ithin the mantle
material, finally the point will be reached w here the pressure in the mantle exceeds the pressure caused by the lithostatic load
(w eight) of the crust. This is the point w hen tensile stress will start to build up inside the crust material of the planet or moon, w hich
allow s the pressure within the mantle to increase evenfurther ! (> like in a pressure vessel). This build-up of stress in the crust can
go sofar, that the crustis close to fracturing through tensile stress !In this state the crustwillbe very vulnerable to impact events !!
The extremely fractured rock found at depths >7 km maybe proof of this !! ( Note that Earth’smantle containsatleast0,5-2 % H,O!)

3.) lf one or more large impactors are hitting the crust of the planet or moon in this state, the fracturing of the crust will be particularly
extensive because itw as already close to fracturing through increased tensile stress. And as soon as the crust is fractured by the
impact(s) the mantle material w ill start to expand rapidly. Because volatile solubility in the mantle material (magma) decreases through
the rapid pressure drop in the mantle, caused by the fracturing of the crust, more and more gas willexsolve ! And the mantle expands
faster and fasterbecause of growing gas-bubbles within the mantle material. Heat fromthe impact eventis contributing to this process !

4.) A self-accelerating process is initiated w hich only stops when a new equilibrium is reached betw een the decreased pressure in the
mantle and the pressure produced by the new (thinner) overlying crust, which is caused mainly by gravity and not by the constraint of e
a closed spherical shell (a pressure vessel wall) anymore. Because of the grown gas -bubbles the mantle-density dropped considerably ’ UNDIFF) &
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The Permian-TriassicImpact Event: A Cometor Asteroid collided with Earth and caused a 1270 x 950 km elliptical Crater

The asteroid or comet had a diameter in the range of = 60 to 200 km, and it caused the most severe impact event and mass extinction
known in Earth history 253 Ma ago. This event caused the Permian-Triassic boundary ;, associated with the most extensive mass extinction
of marine species and terrestrial vertebrates and plants. And it caused the largest eruption of “continental” flood lavas, the Siberian Traps.

The following images and explanations describe the impact event and its effects on our
planet Earth during the ~ 253 million years from this event. As everyone can imagine,
this powerful impact event completely reshaped our Earth’s appearance !
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To the crater formation of the @1270x950 km Permian-Triassic (PT) - Impact Crater

There is close correlation between the topography of the real P/T-impact crater and the topography of a simulated elliptical
impact crater with similar properties ( ellipticity, impact angle, impact velocity, target surface etc. ). The PT- impactor probably
had an impact velocity of around 8 km/sec. And the impact angle probably was in the range of around 5 to 7 degrees.

Therefore the PT-impact was a “low-velocity impact” of a large asteroid or comet in the diameter range of 60 to 200 km, at a very
shallow angle. During impact the lower part of the impactor was decelerated by shearing along the surface, while the fragmented
upper part of the impactor continued its motion nearly unaffected. The fragmented upper part of the impactor, together with a very
large wolume of partly molten excavated rock material was ejected in a very large butterfly-shaped ejecta blanket. This ejecta blanket
which included many large secondary impactors (= fragments of the P/T-impactor + ejecta ), produced a number of secondary crater
chains with crater diameters of 100-250 km, and a number of very large secondary craters with diameters of >300 km ( e.g. Bengal
Bay Crater, Cape York Crater, Pantanal Crater, etc.). There is strong indication that these impact crater chains are responsible for
the major fractures in Earth’s crust, which led to the break-up of Pangea. (= e.g. the crater chains R1 to R4 > see Part 2 of Study)

The real structure of the Permlan Triassic Impact crater area

1270 x 950 km
Impact Site today

- located in the
Beaufort Sea

‘l PIT-lmpact Crater
1
1
1
1
/
structure produced by |
Impactor and ejected

material on front-end

of P/T-Impact Crater Alaska

The secondary structures
at the front-end of the
crater are the result of the
projectile motion along the
target surface (friction)

Compare = impact structures on front-end of crater :
1.) Reality: Satellite image Siberia (contrast enhanced)
2. ] Simulation: front-end structure at~5-7° impact angle

Figure 2. Influence of the impact angle on crater shape.
Impact of a 5 km sized projectile at 8 km/s and low impact
angles @ (friction coefficient f=0.3: no cohesion). The
dashed white line marks the inner boundary of the crater cav-
ity just before the onset of crater modification (measured at
the preimpact surface). The cross (X) indicates the contact
point of the projectile with the target, the “+” marks the geo-
metric center of the crater. The secondary structures close to
the lefi crater rim are the result of the projectile motion along
the target surface (friction) and indicate a very oblique impact
angle. The color contours denote the elevation where green
represents the initial level of the target, blue represents topog-
ranhy below. and red above the target level.

The transition from circular to elliptical impact craters

Dirk Elbeshausen.' Kai Wiinnemann,' and Gareth 8. Collins®
2. Model Setup | > Weblink to Study : Study 1

[s] To investigate crater formation for shallow-angle im-
pacts, we have carried out a series of 3-D simulations with
the hydrocode iSALE-3D [Elbeshausen and Wiinnemann,
201 1: Elbeshausen et al., 2009), This code uses finite differ-
ence and finite volume techniques on a Cartesian staggered
mesh. It follows an Implicit Continuous-fluid Eulerian and
Arbitrary Lagrangian-Eulerian (ICE d ALE) approach, as de-
scribed in Harlow and Amsden [1971] and Hirt et al. [1974].
to solve the Navier-Stokes equations in a compressible man-
ner. Henee, the kinematic description of motion can be either
Lagrangian (where the mesh deforms according to the nodal
velocities) or Eulerian (where mesh is fixed in space) or a
mixture of both. Due to large deformations and shearing of
matter that occur in particular during oblique impacts, the
Eulerian approach is more appropriate for the given study
[e.g.. Collins et al., 2013]. The Eulerian kinematic descrip-
tion requires the reconstruction of interfaces between matter
and the free surface (or different types of materials which
was not considered in this study as target and projectile were
assumed to consist of the same material) to enable a precise
calculation of material flows. For the interface reconstruc-
tion, it is beneficial to use an adaptive approach coupled
with a volume-of-fluid technique [Benson, 2002: Hirt and
Nichols, 1981: Gueyffier et al., 1999] as described in
Elbeshausen and Wiinnemann [2011]. The code has been
successfully validated against laboratory experiments and
benchmarked against other numerical impact models [e.g.,
Davison et al., 2011; Pierazzo et al., 2008].

[6] In all simulations, we assume terrestrial gravity condi-
tions (2 =9.81 m/s®) and resolve the projectile by 16-24 cells
per projectile radius. We varied the impact angle « in a range
between 907 (vertical impact) and 5°. The primary focus of
this study was on low impact angles (o< 30°), since we
expected the transition from circular to elliptical craters in
this range. We used impact velocities of U=8 kms. 12 km/s.

The diagrams below show that the maximum shock pressure is drastically
reduced inanobliqueimpact at 15°impact angle compared to the vertical
impact case. The reduction in volume of melt is 290% for a 15° impact !
( This estimate does not include possible melting due to shear heating).
That means the PT-Impact has ejected large volumes of unmelted rock !

Peak Shock-P
(GPa)

I - See Weblink to study : Study 2
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Large-scale structures caused by the PT

Polar-Projection of PT-Impact Area — Topographic Map
—) the mot]un of the fmnt-end of the PTl-crater over time is indicated

Ocean-Floor Age Map of PT-Impact Area

| Siberian Traps
(flood lavas caused
by the PT-Impact)

Gravnty Anomaly- and Ge0|d Maps also indicate the PT- Impact

~ Note the indicated linear

structures on the maps,

; probably caused by large
~ Ejecta-rays & -blankets

. front-end of PTl-crater
( current location)

T
-4 e S 7imGal

— Impact, visible on different Maps

There is an interesting example of an elliptical Crater
on Mars with the dimensions of 10 x 7.5 km, which in
all probability was caused by a small Mars-orbiting
moonlet whose orbit tidally decayed, because it came to
close to the marsian atmosphere. It probably impacted in
a very shallow angle < 5° ( see trajectory-d at the image
below ) with a relative slow velocity of less than 5 km/s .

The impactor which caused the P/T-Impact Crater on
Earth probably also was a small moonlet, which was
caught be Earth’s gravity and was orbiting around Earth,
before its orbit tidally decayed in Earth’s atmosphere, and
it finally impacted at a shallow angle of < 7° with an
impact velocity of probably less than 8 km/s. This would
explain the elliptical Crater, the visible ejecta-ray structures
the Siberian Traps and the triggered Expansion Tectonics.

On the origin of a double, oblique impact on Mars
J.E. ChappelowP* RR. Herrick®

A double, oblique impact feature north of Olympus Mons provides a unique opportunity to investigate the
event that formed it. The sizes of the craters, their ellipticity, shapes of ejecta blankets, separation from

. each other, and positions relative to each other, all give us information about the event. Coupling this

information with an existing model of meteoritic flight through an atmosphere allows us to test several
possible scenarios for the event (object type and origin, pre-entry trajectory, atmospheric trajectory,
prevailing atmospheric density). We find it highly improbable that the impactor was simply an extra-
martian asteroid or comet. We also find that it is unlikely to have been a double-asteroid or a tidally
fractured one, but is more likely to have been a Mars-orbiting moonlet whose orbit tidally decayed, and
that denser atmospheric conditions than today's may have prevailed when it impacted.

> Study : Weblinkl, Weblink2

c

The trajectory ( d ) of the
asteroid that caused the
elliptical impact on Mars
and the trajectory of the
impactor that caused the
PT-Impact were similar !
Fig. 1. A large (7.5 x 10.0 km) elliptical crater with a smaller elliptical crater (2.0 x

3.0 km) lying 12.5 km directly uprange (to the left). ‘Butterfly’-pattern ejecta occur
around both craters. (Mosaic of THEMIS daytime IR images.) North is up.

Fig. 2. Atmospheric flight trajectories for asteroids (top) and a moonlet (bottom) in
the martian atmosphere, as discussed in the text. Both are radially exaggerated.
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Tothe evolution of the PT — ImpactEvent, and the effects of the impacton Earth’s crust

The PTs-Impact was an oblique impact. This means the impactor, a large asteroid or a comet, with ~ 60 to 200 km

TECTONIC MAP OF THE NORTHERN HEMISPHERE

Dom L. Anderson, Dave T. Sandwell, and Paul Wessel

Fig 3 : Present Situation
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diameter, impacted on our planet in a very shallow
angle. The impact angle was probably < 8°.
Therefore the impact, which took place close to the
north-pole, produced a large butterfly-shaped ejecta
blanket, originating at the impact site and spreading
over the majority of Earth’s surface area. ———

- The butterfly-shaped outline of the ejecta blanket
( marked in red ) is shown on the map in FIG. 1

LeM Ejecta wing
of PT 7,

The tectonic map on the left (FIG 3), a polar projection
shows the present situation. The two maps on the
right side show the situation directly at the time of the
PT-Impact, and at ~ 150 Ma after the PT-impact.

Because of the immense size of the impactor, the
ejecta blanket which resulted from the impact,
covered nearly Earth’s complete surface, and it
produced wvery large secondary impacts. Most of
these secondary impacts were distributed within this
butterfly-shaped ejecta pattern, and
many secondary impact craters formed
along distinct ejecta rays ( e.g. ejecta
rays R1 to R4 ), which have their
starting point at the PT-Impact Crater.

South-
America

centred on the PT-Impact Crater.

Fig 1 : A Polar-Projection centred on the
PT-Impact Site ( > center point corresponds
approx. to the North-Pole too ). The map
shows Earth’s complete surface area and
the positions of Earth’s continents as they
probably were located at the time of impact.

The area which was most effected by the

Ry

North-America

pact Site

‘| the Altaid magmatic fronts & the HP
& UHP orogens in China

From the book : "The Tectonic Evolution of Asia”,
from An Yin & Mark Harrison

PT-Impact is located within the
butterfly-shaped ejecta blanket (red)
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Figure 21.6. Paleotectonic map of Asia showing the primary orogenic-

collage components mentioned in the text. Precambrian consolidated

¥ Most secondary impacts (marked in
pink & orange) and ejecta rays are

also located within this area.

¥

Fig 2 : A Polar-Projection of the
North-Pole area down to approx. 30°
northern latitude , showing the scene
at a time between the PT-Impact and
today. All following considerations in this
study are based on a smaller Earth before the
impact and on strong Expansion Tectonics
after the impact, because all maps used for the
analysis indicate Expansion Tectonics !!

Europe

7 Secondary Impacts

Russian
Craton

Fig 2 : Polar-Projection down to 30° N
~100 Ma ago, @ Earth: ~ 10000 km

Fig 1 : Polar-Projection of Earth’s complete surface area at the time of Impact
Earth diameter : ~6500-7500 km
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The tectonic evolution after the PT — ImpactEvent Prepared by Harry K. Hahn ~ Phase 1:

butterfly-shaped
As already mentioned on the previous page, all the following considerations are based on a smaller Earth with &t ires inicate T
~@ 6500-7500 km before the impact, and on strong Expansion Tectonics after the impact. Because all maps  witin the ciecta area | e, P e
used for the analysis indicate that the PT.-Impact triggered strong Expansion tectonics on Earth which is -mooT T eV AN RN \Ez‘ H
probably still going on today. (- There is certainly much more expansion than subduction going on today !) . { Croom > : !
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An important key-map for the analysis :

On the lefthand side a composite of continental
thicknesses scaled from ‘ertical-S-wave upper-
mantle travel-time-anomalies combined with an -

age-dependent model of ocean basins is shown. B K e

Image updated on
1882016

The map shows that there was originally a complete
Eurasian Craton. However this large Eurasian Craton
was hit by the asteroid ~253 Ma ago and broke apart

through the immense shear- & bending stress which Phase 2: Update : 9:10:2016

was induced into the Craton by the Impact Impulse. ] PT-Impact
Strong Compress!on (
The physical description of the impact event : "5 ' Reesen

—

against Europe/Africa Crack

\_ opens

Note stretched The PTs-Impact event can roughly be divided into Russian e

See following Weblink: http://peterbird.name/publications/2008_torque_balances/012_total_lithosphere-Earth5N.jpg impu|se P from the |mpactor itself

Craton up Craton “.
Lithosphere in three phases which | will describe in the following : N “—R] A H
this area - Phase 1: The impact produced thr 3 / s~
° o ) ase 1: | ei ﬁ_ach produced three ]
Model of total lithosphere thickness. A composite of continental thicknesses scaled from vertical -S-wave upper- _mam Impulses W Ic . were induced 4 Pivet .""
mantle travel-time-anomaliesand an age-dependent modelin the ocean basins. into the surrounding Lithosphere. The : Point {I'D
............... et Im

. . and the two Ejecta-Impulses Pgq and
Total Lithosphere Thickness . .
Earth5N feg: continental thicknesses based on S20RTS Pe2 which all accelerated different

Strong Compression on the southern
side of the Angara Craton, causing
the Altaid magmatic fronts & the HP

10° 20° 30° 40" 50° 60° 70" 80" 90° 100°110°120°130"140°150°160°1707180° 170°160°150°140°130°120°110°100° 90° 80" 70° 60" 50° 40° 30° 20° 10° y .
- w il o T T 1 areas of Eart’s crust ( |IthOSpher6). Ejecta Impulse Pgr & UHP orogens
‘ ' ' R/ > The following formula can be applied : occlordes Aica
away from Eurasia
Ptotat = Pim + Pe1 + Pe PT-Impact
Phase 2 : The accelerated Phase 3: 4 =\

( Angara
Craton

sections of Earth’'s Crust ( €.9.  compression Point
the Angara & Russian Cratons, - strong Compression
which rotated around a common R
pivot point ) then later produced

immense compression  stress
further away, where they collided
with other thick crust areas.

Phase 3 : The further tectonics is
more complex , because of
complex interaction  between
‘ different areas of Earth’s crust.
. The begin of phase 3 is roughly

] described in the image on the
se000m  right-hand side.

A
Note the linear edge on the ™
+ North-American Craton. It is
probably a result of the
PT-Impact. Probably caused
by the rear edge of the left
ejecta wing of the PT-Impact.
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The Pacific - LLSVP, whichis responsible for the magma eruptions, and the African - LLSVP were caused by the PT-1:

There is strong indication that the Permian-Triassic Impact (PT-l) and the ejecta rays which were caused by this enormous impact are responsible for the formation of the two main LLSVPs
( Large low-shear-velocity provinces ) inside Earth’s mantle. These two large structures, which are characterized by slow (seismic) shear wave velocities and whic h consist of much hotter
material (~4000°K) than the surrounding mantle material (~2000°K), extend laterally and vertically for thousands of kilometers from the core-mantle boundary. In all probability the remains of
large secondary impactors and the powerful ejecta of the leading edges of the two ejecta-wings of the PT-I descended deep into Earth’s Mantle and caused the LLSVP’s as a result.

The diagram on the left show s the shallow
(oblique) impact of the PT-Impactor w hich
probably had a diameter of around ~60 to
200 km. It also shows a side view of the
Victoria Lake Im pact (crater) (= VLC) which
was caused by a large secondary impactor
ejected from the PTl-crater. Part of the ejecta
from the VLC w as ejected forw ard in impact
direction w here it formed another secondary
crater, the EIC. The rest (the majority) of the
VLC-ejecta was again ejected in a butterfly-

—— e e €jecta-pattern. Traces of “forw ard-ejecta”
the PTejectablanket W hich alw ays seems to be dense & ductile
Mmmm;/"””‘ { yellow) metal-bearing material, are also visible near

Impact Scenario of Victoria Lake Crater (VLC)
& Ejecta Impact Crater (EIC):

Trajectory of
== e T Impactor

4—1_7_t

side viewof the
Victoria Lake Impact:  P-T
\ Impactor

global view am———— -
of the PTI : .

e
Ty | 7 /
iron-Ore PRPF.
Deposits

the CYC- and PHC (BBC)-craters.
The majority of the ejecta from the PTl-crater
w as ejected in the form of a gigantic butterfly-
shaped ejecta blanket. Where the leading
edges of the two ejecta wings of this
butterfly-ejecta blanket impacted on Earth’s
crust (in the yellow marked areas ) extensive
fractures (new continent borders)were formed
The north-polar-projection of Earth, show non
the left shows Earth at P/'T boundary time
A large part of the ejected material and a number of
big secondary impactors impacted in these two
yellow marked areas. > see also larger map in the
chapter : “Earth at the time of the PT-Impact Event”’
" The world map on the left showsthe distribution of
Carbonatites in Africa & Eurasia. | have rearranged the
position & orientation of Africa, Europe andIndia so as
they were just afterthe PT-Impact 253 Maago
(> original map,Le Bas1987). Itis clearly visible that
the carbonatites are mainly located along the paths
where the leading edges of the ejecta wings of the
PTl impacted !! Thisis especially clear for the impact
path of the leadingedge of the right ejecta wing along
the east-coast of Africa ( > ejecta ray R4 & VLC-ray ).
Because the Carbonatites are probably derived from
: Earth’slower mantle, we can conclude that the shock-

pe ’_ “'!?;3-?.'»:;' =% wave of the PTl-impact,or PT-gjecta descentinginto the
o

Carbonatite distribution along

main-ejecta paths of the PT-l : PT-I crater

X

main-ejecta e
path of right
ejecta wing

A
¢

Movies: Movie 1, Movie 2
see :  Study about Carbonatite Lava

mantle, brought carbonatites from the lower mantle to
the surface, or the carbonatiteswere brought-in by the

Study to the African-LLSVP '\ “'g 1 impactoritself! LengaiVolcano in Tanzania still erupts
20} > Starting at 33 minutes ! -\'-\ Carbonatite-Lava today ! (- from the African LLSVP!)
. Southern East
A Alrica .M:-:-l Ethsopia Arabiy A

] . <

ve

The two images on the bottom left side show a s

section view of the African-LLSVP. The section
view A —A’runs fromthe Arabian Peninsula through
the African Rift Valley and the Victoria Lake (VLC)
area tow ards South-Africa. The section view runs
essentially along the same path w here the leading
edge of the right ejecta wing of the PTl impacted.

It is clearly visible that the main structure of the
African LLSVP is orientated along the same path as
the impacting right leading edge of the PTl-ejecta.

( > LLSVP = red, orange & yellow area in the
section view A —A’). The images are froma study
of Andy Nyblade w hich used African-Array Data.
He claims that evidences indicate that the African
LLSVP is a thermochemical w hole-mantle-structure
w ithout a separation in the 410-660 km region.

The same principles applies for the Pacific LLSVP
The two maps on the top right side show that
especially the ULVZ at the core mantle boundary
(CMB) w ithin the Pacific LLSVP is mainly orientated
along the path where the leading edge of the left
ejectaw ing of the PTl impacted. Because this ULVZ
has a distinct chemical signature there is a high
probability that the ULVZ is a direct result of ejecta
of the PTI w hich descented to the CMB in this area.

Note: it seems that the Cape Y ork Impact produced a
permanent channel in the mantle w hich connects
the Pacific-LLSVP/ULVZ w ith the surface. Through
this channelin the mantle =8 violent magma eruptions
occurred over the last ~200 Ma causing a number of
big LIP’s on the Pacific Plate (e.g. the Ontong LIP )

Warning : There is a high probability that another
such violent magma eruption wiill occur ! My study
indicates that the next magma eruption will take
place near the Fiji-islands > see image on the right
w hich show s the path of the source (outflow channel
positions = yellow dots) of the magma eruptions.

It seems the Pacific LLSVP is due for an eruption
soon ! The solid upw ard pointing column at the top-
end of the LLSVP, near the Fiji's may indicate the
coming eruption (& mass extinction !). The vertical
expansion rate of this column must be measured !l!

Note : All volcanos of the Pacific Fire Ring and all
other volcanos on Earth can be explained by the
Permian-Triassic Impact ! They are all located in the
(fractured)crust areas w hich w ere directly caused
by the ejecta of the PT-1 ! The magma (molten
mantle material) w hich causes these volcanos, in all
probability is exclusively a result of the impact of
ejecta & secondary impactors fromthe PTI !l

Therefore a revised model for Earth's mantle is
required, w hich must consider a much higher share
of volatiles, e.g.HO& CO; w ithin the mantle material
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A 3-D view of the Pacific- & African LLSVP

and the probable location of the next eruption The Pacific-ULVZ is orientated along

e path ofa main ejecta ray of the PTI

Probable logtion
of next eruption

'S

3D-Model No.1 of Pacific LLSVP > see : 3D-Animation 1
3D-Model No. 2 of Pacific LLSVP - see : 3D-Animation 2

Probable place of the
next magma eruption

PacificLlSVP 8 Afican-lLSVP |
= nocurrent vent > aventsystem for
| system in place!! . overpressure in place
This 3-D Animation shows the African-LLSVP has a large vent
system for overpressure _in place, but the Pacific-LLSVP doesn't !

T

v aaly

These two differentocean floor areas A2 & C2 which are
thousands ofkm apart represent the same structure !!
These “drift-offcopies” are an image of the first magma eruption
which took place on position A1 ! These nearly identical structures,

om two different crust layers (’.2, rrobably show the remains of a
burst shield-volcano with a' base 9-450 km'and a caldera @-~220 km.

Path o? the mama eruption source
(2 ellow dots ). A2, B1&B2, C1-C3
represent drift-off-copies & remains

of the first magma-eruption-zone A1

An altemative model for Earth’s mantle is required !! Earth's mantle in all
probability contains much more volatiles, especially H20, than cumently believed !
Similar to Ganymede, Earth’s mantle may contain a high share of high-pressure

ice, e.g. Ice Xzlce XI, probably mixed with silicate material like in Callisto’'s mantle |
and other materials. H,0 may also be stored in materials like Ringwoodite etc.
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Earth’s complete surface
area is shown :

Earth at the time of the PT-Impact Event Prepared by Hary K. Hahn

The following maps show how our planet Earth probably looked at the time of the Permian-Triassic (PT)-Impact
On these maps, the arrangement of Earth’s continents at PTl-time is based on impact structures which in all
probability were caused by the PT-Impact Event ( especially the CYC-, the BBC/PHC- and the VLC-Impact
Event & the Ejecta Rays (crater chains) R1-R4 were used as a reference ). And an Expansion Tectonics model
for Earth was used as base for these maps. The PT-Impact Event caused the shown fracture pattern, which
triggered an expansion tectonics process on Earth. 2 Earth’s @ at the time of the PT-Impact : ~6500-7500 km
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Jupiter’s moon Ganymede is a good example for Global Expansion caused by a Global Impact Event

Jupiter moon Ganymede shows Expansion Tectonics over it's whole surface area. Looking on Ganymede’s geological map then it is very obvious that the brown
colored areas represent fragments of a sphere which are slowly drifting away from each other. It is undeniable that this moon is in expansion mode and the
fragments of the older smaller spherical surface get slowly pulled away from each other through an expanding mantle underneath !

Having a closer look at the distribution pattern of the fragments, than it becomes clear that a global impact event caused by a number of large

Impactors, asteroids or comet-fragments, must have triggered the shattering of the old planet crust ( the former shell ) and it must have caused

0 il . , _ .1 the mantle expansion of the of
Bt L 8 .5 Gl % e S g £ _ moon Ganymede. This impact
24.09.2015 Sk Lobe 2 s v R, N event was caused by a number

' ; i e el it - of impactors which impacted at
~ the same time. At least three
~ powerful impacts produced a

South Polar e ~ global ejecta blanket.
Region e e

Near-infrared & UV-spectral analysis

Water ice seems © be everywhere on the
surface !!, with amass fraction of 50-90%,
significantly more thanin Ganymede as a
whole. Strong water-ice asorption bands
present. The anaysis of near-infrared and
UV-spectra has also revealed the
presence of carbon dioxide, sulfur dioxide,
cyanogen, hydrogen sulfate and various
organic compounds. And there are the
salts magnesium sulfate (MgSO,) and
sodium sulfat present on the surface.

Interesting Weblinks :

Note that the surface area was smaller ES==4 Ganymede Geology:
at this time, meaning that Ganymede =0 . Ganymede Geology
; 5 AL ‘& diameter was smaller too ! ;-) : ! - -
b T e e i @4l  Rotating GeologicalMap :

T i T T T T GEO Animation,
Manipulated Geological Map, showing roughly how the impact scene looked many million years in ation Animation 2
ol M
oy

© . A Al Ak e G  Detail 1 : Shows the main impacts

Global Geologic Map : “A shattered sphere”

which are probably responsible for the
Expansion Tectonics. The biggest is
crater Ninki with ~ & 200 km. The other
craters in the row are > & 150 km each

e, Jupiter's seven

g bé?cﬁg ('gbmls fm;]"aity The other two craters =
&3 = o T
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There is strong indication for a global impact event on Mars that probably happened less than 250 Ma ago

This global impact event produced at least four large impact craters of up to 600 km diameter which fractured the crust of
Mars and triggered global expansion tectonics. The former oceans and ocean basins of Mars are a result of this event.

The dichotomy on Mars, extreme volcanism and the ancient oceans & water erosion on Mars are a direct result of the impact event.
The water which filled the developing ocean-basins on Mars was brought to the surface in the process of global expansion tectonics
started by the impact, and through the extreme wvolcanism that followed the impact event and that was going on for milions of years
The impactors which produced the impact craters probably had a diameter in the range of 20 to 50 km each.

The impact was an oblique impact which means that the impactors arrived in a shallow impact angle probably <30° in regards to the
surface. This is indicated by the ejecta pattern of the impact. The following images g|ve a flrst explanation of the |mpact event :

Prepared by
Harry K. Hahn

24.09.2015

Topographic Map

[
This image clearly shows that the shield volcanos of the
Tharsis Montes region are the result of a global impact
event. There is fourth smaller shield volcano which lies a bit
further up. All four structures lie on one precise line !
This is strong indication for an impact event, because
impactors of a collapsed comet or asteroid always arrive on
one straight line because they share a common orbit.

T Secondary impact
_caused by ejecta
material

Mars’ crustfractured because ofa
dense ejecta ray which caused| ’__‘
some secondary impacts, and .
because ofa strong impulse which e
was caused bythe ejecta material 8

Note the accumulation of
| ejecta along the limits of

| the ejecta zone ! This fact
is important, because it
also helps to understand
the impact eventin Europe
when the ejecta of the
PT-Impact impacted there

right ejecta ngﬁ ‘

A .4"

This image shows a classical butterfly-shaped ejecta pattern on the righthand side of the
impactor chain. From the shape of the ejecta pattern the trajectory of the impactors
becomes obvious, because a butterfly-ejecta pattern is always wider in the direction in
which the impactor(s) travelled before impact > see introduction

Regarding the accumulation of the ejecta material the following must be said :

Because of the nearly simultaneous impact of the three main impactors there were
three spherical shock waves developing around the three craters. And along the nearly
plane meeting zones of the shock waves the ejecta was forced to accumulate along
straight lines. - see Examples of double & triple impact in the Introduction !
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https://en.wikipedia.org/wiki/Expanding_Earth
http://www.psi.edu/about/staff/betty/obliqmelt.html

The dichotomy on Mars - the clear difference in the topography between the northern and southern hemisphere of Mars, and the
formation of the large ocean basins Utopia Planitia & Arcadia Planitia is a direct result of this global impact event !

Because there was strong expansion tectonics going on, which was triggered by the global impact event, the area which is marked in
blue on the map (> deepest area ! ) is mainly new ( additional ) surface area of the planet !! Please compare this global impact event
on Mars with the one on the Jupiter moon Ganymede (see study !) and with the PT-Impact Event. These impact events are very similar !

The left side of the butterfly-shaped ejecta pattern ( > the left wing ) caused straight fractures in the crust of Mars, similar as it
happened on the right side, caused by the right wing of the ejecta, were the impact impulse of the ejecta and secondary craters
fractured the crust in a straight line and caused the gigantic Valles Marineris Canyon, which stretches over a distance of 2400 km !
But on the left side the crust completely broke apart and strong Expansion Tectonics quickly began to form the new ocean basins.

It is also easy visible that large amounts of water came from the Valles Marineris Region ! Which means that the water came from the
interior of the planet ! It was water which was contained in the magma, probably in a super-saturated state. And when the planetary
crust fractured it was released because of the rapid drop of pressure in the uncovered ( fractured ) mantle regions.

The maximum filing of the ocean basins probably happened when the expansion tectonics was in full swing.

Compare the biggest flood channels on Mars Kasei Valles

Part of the forward ejecta | o S & Ayres with the largest flood channels on Earth !l =

material caused by the | MARS GEOLOGY:

three ma|n|mpacts Rotating Globe Geology : see > weblink
- I i

Note the extensive River-
Systems which had their
origin in the fractured

Valles Marineris Region.

That’s where the edges,
of the left butterfly wing |
impacted on Mars’ crust.
Note the linear edges!

- o

o

Valles Marineris

- — -— ==
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The strong concentration of the ejecta mass along the wing edges of the butterfly -ejecta pattern cut the complete
crust of Mars along the edges of the ejecta blanket and formed the ocean basins Utopia Planitia & Arcadia
This ocean basins began to fill with water, coming out of Mars’ mantle, shortly after the impact and the start of expansion tectonics

The maps on the righthand side show
the full extension of the butterfly- and
forward- ejecta blankets. Because there
was expansion tectonics going on in the
last 100-200 Ma, the forward ejecta area
was probably much smaller at the time

mGal
1000

of impact. Elysium Mons was caused by TR, At S—— ""“
5 " forward ejecta | 500

the impact of the fourth Impactor from o S, omf:.iliF. “ _)
the Impactor-group (on the same orbit) ! 3 N =S A i
The topographic map on the bottom ‘ e § 3 ':‘ buer‘g‘; T
shows the dichotomy border-line on ST s B AT o ejecta pattern ' ; 0
Mars’ crust along which the crust was e v B ™% s woaong Note: four |mpactcraters
cracked & cut open by the ejecta O AR A RN . ey Y :’:1';2‘1‘: a't!; :gzatchiOb:r:
And the geological map nicely O : : '*the same orbital track of
inllustrates ~ the ~ massive  geological ' ‘ Grawty Anomaly Map | the original impactors
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changes on Mars' surface, caused by

this global impact event.
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Mars’ large shield volcanos are not the result of hotspots, they are the result of large impacts !

The large shield volcanos of the Tharsis Montes region are the result of an impact event of global scale, caused by the nearly simultaneous
impact of at least three large impactors ! They are not the product of so called hotspots. The three Tharsis Montes shield volcanos, and probably
Elysium Mons as well, where caused by the fragments of a large asteroid or comet which probably broke apart just before impact !

The two images below show how volcanic domes grow above large impact craters. This happens when the fractures under the crater, which
result from the impact, are so extensive and deep that magma from the mantle can rise.

Then the conditions are given that shield volcanos like the large shield volcanos of the Tharsis Montes region on Mars, Ascraeus Mons,
Pavonis Mons, Arsia Mons and Elysium Mons can form. Olympus Mons the largest shield volcano is probably also the direct result of an

Shield Volcano grown  Fracturing of the crater floor of a

above an impact crater  |grge impact crater, and later
‘ flooding of the crater with
magma flowing out of the cracks

’;Jl . Impact

A crater with a fractured floor and massive
outflow of magma can form a large shield
volcano which rises high above the crater

Tharsis Montes Region:

Floor Uplift

Figure 4.42. (cont.)

From : Planetary Geomorphology,
Ronald Greeley, ISBN : 978-0-521-86711-5

The shield wlcano Olympus Moons is 23 km high and 600 km  These three shield wolcanos represent three major impact craters
in diameter, and it is bordered by an escarpment up to 10 km  (impact sides ) caused by the global impact event on Mars

high, at the foot, from which a series of lobate deposits (ejecta

lobes ? ) extend for hundreds of kilometers.
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Mars moon Phobos provides further evidence for the described global impact event on Mars

Mars moon Phobos is covered with parallel grooves which can only be created by a very large impact event on Mars.

These grooves which were

formed by parallel chains of secondary impactors are very dense on Phobos leading apex but completely missing on its trailing apex. This is strong
evidence that a global impact event occured on Mars.

Note that the distance between Mars and Phobos is around 9400 km !

To give an

9380 km

A

distance of 9380 km !!

from Page 27 :

Fig. 6. The two parallel grooves la and 1b are cut by grooves 2a und 2b, respectively, indicating that the groove family

represented by 2a and 2b is younger. From image h6906_0000.0d2. Image credit: ESA/DLR/FUB,

- | TR
Fig. 14. (a) (Top right) Image h3310_0000,nd2 centred close 1o the north pole, dominated by the subparallel striations
and crater chains of family A, the most complete groove family on Phobos that covers most e northern hemisphere.
MNote that some individual grooves mun unbroken for nearly 1807 of latitude, and that the cenir pove of ﬂy-
family passes close to hoth the north pole and the leading apex. The tightly spaced grooves appe straight and
linar, but the super-resolution image (b, lower left) of the arca in the box at top right shows that they comprise
contiguous pits with raised rims (image h3310_sr2_0006). The top right-hand image is about 23 km left to right
Image credit, ESA/DLR/FUB.

impression
distance which the ejecta from Mars
travelled to produce the grooves

Phobos orbits Mars in an awerage

Secondary impact chains from primary
craters on Mars

of the

The final hypothesis, that the grooves of Phobos are
secondary impact crater chains from impacts on
Mars, is explained in more detail in Figure 17
Unlike all of the other ideas, the pattern of
grooves un Phobos almost exactly matches that pre-
dicted by theory (Fig. 12). On this hypothesis, each
groove family originates from a large impact on
Mars and is composed of radial (cffectively parallel
at the distance of Phobos) coalesced crater chains,
These would, therefore, create the parallel plane
intersections observed, each family having a differ-
ent orientation, but the motion of Phobos would
ensure that the plane passing through the leading
apex of Mars would also pass through the centre
of Phobos. This idea is also the only one that
explains why each groove family covers only one
hemisphere of Phobos, and also why the groove
families are of different ages. The “zone of avoid-
ance’ at the trailing apex of Phobos ties in exactly
with what this hypothesis predicts: this is the only
location that cjecta from Mars cannot reach
becausc Phobos’ forward motion in its orbit

| exceeds the cjectn velocity.

FIg. 17, Disgrams illustrating the formation of Phobos’ groaves by the impact of ajects from large impacts on Mars,
from Murray et al, (1994). The tap diagram shows a scetion through a luge impact event on Mars, early in crater
excavation. Highly shocked and melied marerial from both the impactor and the impacied surface i« l‘jllﬂﬂl a
velacities af several km &' in 8 cone whose apes is the crater centre. The veloity of ejoctn rapidly decays with time, so
the leading part of cach indlividual cjected jet of melt will sicadily draw away from the following end and cause it to be
stretched out into a progressively longer string of ej a1 A Band C. The lower serics of disgrams (1 - 6) shows the
situation at Phobos. (1) and (2) Show radial (cffectively parallel at the distme of Phobos) ejects snngs from the same
impact on Mary amriving a Fhobos, where Fhobos' motion in its orbil (towirds the lower right of the obeerver) causes
long chains of wcondary impact craters ta form on it surface. () Shows the situation after the stwwer of debris his
passcd ncarly orie half wf Phubos bs crossed with paralicl grooves composed of contiguOUs secondary impac craters
with raiscd rims. (4) and (3) Show the situation at a later time, when a different lange impact on Mars results in the artival
of a second shower of cjecta, causing new paralie] grooves 1o form at a different oricatation from the earlier set.

'8
(6) Shows the final situation, wilh twa families of parallel grooves crossing each other. each family coverin,
halfl of Phobos : i aiiad i e

From ,,Martian Geomorphology“, M.R.Balme, A.S.Bargery, ISBN: 978-1-86239-330-1

Fig. 7. (Top) Orthographic projections of groove positions on Phobos centred on (left) the leading apex (0" latitude, 90
longitude), (centre) the sub-Mars point and (right) the trailing apex. Note that grooves appear straight and in groups
of parallel families when viewed from the leading and trailing apex (lcft and right). Four prominent families were
named by Thomas er al. (1979); family A (the most prominent and numerous), B and D are marked. Also, note that all
grooves become parallel along the subh-Mars mendian from Page 28 -

Sub-Mars
Meridian

Anti-Mars
Mendian

Anti-Mars

Leading hemisphere Meridian

Trailing hemisphere

30

o 4 s - - Zonc of
“ avoidance

=

150° 607 3 w 330 Jr mr 24 210
Fig. 1. Skeich map of grooves on the surface of Phobos derived from HRSC Mars Express, Viking and MGS (Mars
Global Surveyor) images. A Mercator projection hetween —60° and +60° is used, and locations and orientations of
features were assembled using crater positions from an existing control network (Duxbury & Callahan 1989). (1) Marks
the centre of Stickney crater, the largest on Phobos; other numbers (2, 4, 5, 8 and 11c) refer to the approximate
centres of figures in the text. Note that grooves become parallel along the sub-Mars and anti-Mars meridians (0° and
180°), and that there is a ‘zone of avoidance' around which all grooves fade out and disappear surrounding the trailing
apex (0° latitude, 270" longitude). The leading apex (0° latitude, 90° longitude) is charactenzed by groove familics

crossing each other at all oriemations. from Page 24

i
A
Yoll A
i

i

from Page 32

12 different latitudes on Mars, chosen (o match those seen on Phobos. Note the resemblance between this model and the
map of grooves at the bottom. The model is simplified as a spherical Phobos, so does not fit the real situation as well as if
it were modelled as a triaxial ellipsoid; nevertheless, the resemblance between theory and model illustrated in (e) is
strong. (f) (Bottom right) Map of Phobos® grooves from HRSC images. 5

(e) (Lower left) Predicted secondary crater chain orientations from impacts at


https://en.wikipedia.org/wiki/Phobos_(moon)

Remnant massifs of the highland - lowland ( dichotomy ) boundary, probably are the result of a globallmpact Event

The obtained absolut ages for the most recent resurfacing periods of these massifs ( = the covering of these massifs by large amounts of volcanic material )
indicate that the global impact event may have happened in the range of 50 to 200 Ma ago. It also seems that the volcanic material ( the volcanic ash )
which periodically covered these massifs contained large amounts of volatiles ( probably mostly water), which evaporated within a certain time and caused
big landslides etc., because of “volatile-activity”

walls, mantling material accumulates at the fool-
slope and reaches backwards uphill. Remnant crosis
mirked by a central segmented ridge (Fig. 6a) often
exhibit an overlying mantling material that termi-
nates on both sides of the crest, This suggests the

covering
Tuss of volatiles ng
umping or creep at steep locations (Figs 6b, c&
T Smmofﬂ:edirplmunofumuﬂmgm'ﬂf
“m”ﬂmﬂom.umm onal

The SRR 43 e s i
% N!&me

Age consirainis

Remnant massifs of the highland-lowland L"‘I':Efl“'l‘:‘"f":g'"l'::;"'l'-:::l““':'-'-f‘:lfllw"vullt‘;
boundary are either autochthonous, that is, they rep- ™" ate debris aprons were deri

g i 4 from undetormed impact craters. The oblained
resent erosional remnants of highland material os absoluic ages provide pru fon the most recent

suggested by geological mapping work (Scolt & | [ facing period and give some insi nto the
Tanaka 1986; Tanuka er al. 20034) G SRLEE| worty pacr o1 soron Fommation ot contitmatin
Ages are in the range of 10-50 Ma, with early
traces dating back to 100 Ma and up to 200 Ma
ago (Table 4 & Fig. 12). Ol ages for #0 are old

discussions (Sharp 1973: Cam & Schaber 1977;
Squyres 1979: Lucchitta 1984; Carr 2001), or they signatures in the terrain covered by debris aprons;
form uplified crustal material as suggested for the  such older impact craters are partially I'lllc&
southern hemispheric circum-Hellas and  Argyre by debris-apron material. Segmentation and stair-

Planitise remnants, as ma; Girceley er stepped frequency curves indicate multiple resur-

TeL quesTion marks in Fig. 4). Allematively, | facing cvents, Shallow branches of frequency Fig. 2. Tapography and general seitings of the Mareolis Fossae ~Tempe Terra study area; hillshade representation
an allm hthonous origin is conceivable although less | eurves ;(;nngly suggest the continuation of denuda- :&g}lzmr-md!d digital terrain model data as I'Epﬂ'l.";l!lcd hy a lfpﬂlnmn:oi‘k;;osam derived from bundle-block adjusted
likely, that is, emplacement by impact processes, | 10 and/or resurfacing and obliteration of older image scenes (Table 1). Labelled remnants /aprons are featured landforms referred to in the main text and Fig. 5. Map in a hillshade-relief ith & - : 3
similar to alternative explanmmmzr—lﬁJ‘_mm uaed l‘m muwlmmemc studies. Elevations are based on the Mars areoid; the hatched area marks the escarpment Slope data have been derived ftwn:m % 400 m‘:l:il;ifelcmm ﬂu‘j}:.d:m of e menfs md debris aprons.
iimiEalieic. remrdtt sprsn Teaturen. o s impact craters. Individual branches indicate a clear t the southern highlands and northern lowlands. Isolines have a 500 m spacing (1 km lines are drawn profiles are marked in the overview il i Gy bt maodel 0 AVO v noise, | of
eval. 1992; Greeley et al. 2006). phase at 50 Ma ago and some modification process solid), illumination is from upper left, map projection is Mercator, North is up. Image credit: ESA /DR /FUB; see topographical profiles are (b) show details of RAC features 7 13 md 19 where

dating back to 10~ 20 Ma ago. It cannot completely prelim viii for acronym definitions. located, North is up in all images.

From ,,Martlan Geomorphology“ M.R.Balme, A.S| Bargery, ISBN: 978-1-86239-330-1

cover material of
the massif!

DEEBRIS APRON
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segments supgs e mnumm.u; qunmnu_mnn L i - i
e of Ma with ey irces mwr’uh Wll\hcna-n ‘ahww Foe all aprons, imtensiv P 5 s . Fig. 10. Lobate debris aprons at isolated remnants in western Tempe Tera. The distribution and dimensions of lobate

vebaen . oot i S e Far Uhe st soe Tobde 4, i uJ debris aprons in this more southem part are differcut from features located in more northern locations of Tempe Terra

Fig. 6. Remmnant mf«mnm lncated in the western study area (278.5°E/49,5'N). (n) Remnant massif showing a i & - (Fig. 11). () Massif a1 35.36"N with lobate debris aprons (white arrows) on the northern side. hut not on the southem
dissected remnant surface in the detached mantling layer. The relict ridge at the crest indicates the former extent of the side (detail of HRSC image h3081 0000; centre at 33.36" N and 268,65 E, nocth is up, illumination is from the west /left),
i e X, i S S kT P OO 50 XL O g 7. Cormplesreimauni-aproconstuctstwwing eveial cpisodes of reuclacing, aencicad by anod odeidescar. () S, e mnsif L0 oo Ui S B i s G5 g0 oomiti
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peassiofmiop m,:'i';’"ﬁ!';w"'?ia mw vl ok deseoed by doply e gt e el ptlitstbd ot cratas. prisiiolbiiice UneALOHE dud Jovaidly ‘.’u"g“ BUEEaTHemimana ol i from the west/left. () Deiled view of Iobate dcbis apron shown in (b); & convoluted or undulat
pmm.. eavy de s suggested by impact-crater leading and . ds Wl Kingin, Themantlingdepositisdetached fom e paern n plin view characterizes the texture of the upper (southem) parts of the apron. The position of labes (e.¢ black
and ok (CTX remnant massif (P19_008537_2285_XI 48NOSOW, feature #41, Fig. 2). North is up. Image credit: NASA/JPL/MSSS. amows) are controlled by indentations of the southern scarp (detail of CTX image P17_007852_2154; north is up,

et mantl i
namm_m __xuamsw m Fig. 21, North is up in all i m Image credit: NASA/JPL/MSSS. illumination from the SW /lower left). Image credit: ESA/DLR/FUB and NASA,/JPL/MSSS,
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Planet Venus and Earth’s Moon also show traces of Global Impact Events and Expansion Tectonics

Venus

Prepared by Harry K. Hahn, 24.09.2015

Conventional interpretations assign Venus a wolcanotectonic surface pocked only by ~1000 small impact craters.
But this is incorrect | Much of venusian plains are full of 100-600 km circular structures. And there are dozens of
circular basins reaching up to 2500 km in diameter. All these circular structures are impact structures ! And the
larger ones with > 1000 km diameter are responsible for triggering extensive expansion tectonics on Venus.

The hard evidence for this statement will be Artemis Chasma, which was caused by the oblique impact of a large

impactor > @ 20 km with an orbit inclination > 45° (> probablyan Oort Cloud- or Sgr-DG- Cometor -Asteroid ) !!

Coronae

Prepared by
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Topographic Map of Venus with coronae marked ( - black dots )
! ] N P.repa:'fg'diby HarryK H'_hhn "N ¥ I

Artemis Chasma
( Age <50 Myr )

Topographic Map centered at 90° longitude ( Magellan datas )

ArtemisChasma is not a structure (coronae)which was caused by a mantle

plume (current theory)! Artemis Chasma definitely wascaused by an impact !!
There are a number of clear visible
trendlineswhich mark the outline of the
buttlerfly ejecta-blanket of this olique
impact!! And it is clear that the impact-
and the ejecta-impulsestriggered global
Expansion Tectonicson Venus, which is
noticeable as a belt-ike global fracture
pattern (white) on the radarimage below

" Impactor

see : venus radar images Trajectory

Expansion Tectonics

N Impactor
Trajectory

Expansion 7

Tectonics

‘T
W ,e* g
o
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\¥=—Artemis Chasma

Impact Crater with Ty,

@ ~400 x 300 km Venus Atmosphere
in Artemis Chasma  Fgy®fiing Sway.

| recommend to read thearticle :“An alternative Venus”  Note the nearly linear
from Warren B. Hamiltonin the book : “Plates, Plumes  border line between
and Planetary Processes” : ISBN 978-0-8137-2430-0  coronae 2 & 3 !! Both
s L ’ e ‘f'?_‘ coronae grew nearly

~ simultanously !! These

L~ .
. are impact structures !

S

From all the Coronae structures shown on the image only a smaller structure
( Elza Crater ) is conventionally assigned an impact origin. Howev er all these
coronae structures are impact structures !! The large 200 km coronae ( Hervor
Coronae) is actually cut by 3 nested craters from almost simultaneous impacts
( by fragments of a comet or asteroid ), of which 1 cuts 2, which cuts 3!

Coronae and Pancake Domes are definitely all impact
structures ! Here coronae are probably the result of a powerfull
atmospheric shockwav e which causes a dent in the crust which
then leads to the circular fracture pattern. And Pancake domes
result from spherical shockwav es raising from under the ground

/. /12,0 12,5

shockwav e
Impactor

circular cracks

The image above

Impactor
Trajectory
describes how a %

Coronae is caused |
by the spherical &
shockwave caused
in the very dense
Venus Atmosphere
The crustis dented

and a circular crack
pattem is the result

Preparedby Harry K. Hahn

These plain features commonly regarded as v olcanoes that appear instead to
be of impact origins. (A) Chain of low Pancake Domes which show eastward-
younging cookie-cutter superpositions, not magmatic-interference patterns !,
and that are probably constructs of impacts in soft sediments by fragments of
a comet or asteroid which was disrupted by Venus’ gravity.

Prepared by Harry K Hahn

shock
wav e

Impactor

This image above
shows how the
shockwave of an
impactor which hit
the ground causes
a Pancake Dome The form of the meeting
zone between the domes

[ indicates that the domes

5 O km grew nearly simultaneously

very dense

Impactor
Trajectory

revents the ejecta

Earth’s Moon

The gravity anomaly maps of Earth’s Moon indicates at least
one global impact event which triggered Expansion Tectonics
on the Moon. This impact event caused the Mare areas on the
near-side of the Moon's "_‘f‘aliife LGM2011 surface gravity Moor's Far-Side
Moon.  Another g

big impact event
caused a circular
area of @1500 km
on Moon’s far-side
which comprises
a handfull 200 km

craters ( Leibnitz-
& Apollo-crater etc)
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The global impact event
The global impact event
on Moon’s near-side was
caused by at least 5
large impactors, probably
fragments of an asteroid,
with & 10 - 60 km each !

These impactors caused
the base craters No.1 -7
with the diameters : 600,
550, 420, 530, 320, 330
and 220 km, which then
produced most of Moons
flood-lav a filled Mare.—>

GRAIL gravity gradients
The Mare formed by the impact craters No. 1 -7 :

Mare 1 — 7 : Imbrium , Serenitatis , Crisium , Smy thii, Humorum
Nectaris , Asperitatis - the last two Mare are secondary craters !

Expansion Tectonics on the Moon :

The nearly simultanous impact of the mentioned
25 impactors caused an extensive fracture pattem
on Moon’s near-side. Similar as on Earth, volatiles
‘| in the mantle must then have been the driving
force for the following expansion of Moon’s
mantle. These volatiles must have been in a
super-saturated state at the time after the impact
when Expansion Tectonics began. Because of therr
size the impactors may have been aresult of the
P-T Impact or of the 1. or 2. Sgr-DG pericenter event

Impactor

-, Expansion Tectonic Area
Trajectory T B, —.

D
Expansion f
Tectonics

Secondar
Impactors
Trajectory
(& Craters;
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Moon’s ancient Rift Valleys ( dark blue )
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The Great Red Spot (GRS) on Jupiter and the big Dark Spots on Neptune are Impact-Sites of large Asteroid- or Comet Impacts !
A photograph from 1879 clearly shows how large the Great Red Spot of Jupiterwas 140 years ago. It had a longish shape with a length of 40000 km ! Today it is only 15000 km long.
Since 1880 the GRS constantly shrank from a longelliptical shape of 4000 km lengthto a shortellipse of 15000 km length. Itisillusory to believe that a40000km longstorm can exist
without a giganticheat source on the 18000 km deeper mantle surface. In all probability the assumed heat source responsible for the GRS was caused by an impact of a number of
impactors, asteroid -or comet-fragments, on the same latitude of Jupiter, similaras it happenedin 1994 when fragments of Comet Shoemaker-Levy-9impacted onJupiter! Butthe
Impactthat caused the GRS was probably 1000times more powerful and was causedby impactorsinthe @ 10 —30 km range. A similar impact occurred on Neptune just before 1989.

The Great Red Spot (GRS) on Jupiter must be the result of a multiple Impact Event The big Dark Spots on Neptune are Impact Sites !

Length of GRS inthe past

Historical datas show that the Great Red Spot was nearly three times as long as it is today. The Great Dark Spot that was observed by spaceprobe

1880 - 40000km 't had a>40000 km longish elliptical shape, which probably was the result of a number of | Voyager 2 in 1383 had a size of 13000 x 6600 km.
’ impacts on the same latitude, caused e.g. by a collapsed comet, similar as it happened 1994 | The scientists believed that this spot (GDS-89) was just a
2003 Feb —18,420km  when the collapsed Shoemaker-Levy 9 comet impacted on Jupiter = see images below. hole in the methane cover of Neptune. But a close look at

2005 Apr — 18,000 km Cassinis observationin 1665-1677 probably show a different spot, caused by adifferent impact. the spot shows that there were two rotating cloud systems

) . . . A side by side ! Only a physical reason like two strong heat
2010 Sep — 17,624 km All observations after 1880 when the gigantic spot was observed first, show a shrinking spot. sources on the deeper mantle surface caused by a double
2013 Jan - 16,954 km Thisis strongindication foraheatsource (impactsite)in the deeper mantle which is constantly

DY . ) . impact could cause such an
2013 Sep — 15,894 km shrinking ! A photo from 1879 shows the gigantic longish GRS shortly after the Impact event ! impossible weather system.

2013 Dec - 15,302 km 1879 - GRS : Length ~ 40000 2014 - GRS : Length = 15 000 2020 the Hubble Telescope
two transiting — B— E ’

probably were also caused
b pact Event.
transient dark spot
N

main dark spot

moons with
[ EL VR

Neptune

|
/
/
>/
- >

Drawing\\_":'/// 1880

Drawing from E. Trouvelt 1880; A photo from 1879 [EEIEIET) 1879

of Jupiter from Anne Clerk’s Book = see : Weblink

Fragments of Comet Shoemaker—Levy 9 impacted onJupiterinJuly 1994, 21 distinctimpacts of comet fragments were observed. The largest
G-Fragment@1-2 km causeda giantdark spot @ 12000 km and released an energy equivalent to 6,000,000 MT TNT ( 600 times the word's
completenucleararsenal!) - seeweblink : Shoemaker-Levy-9 andsome movies: movie 01, movie 02, movie 03, movie 04

Jupiter after impacts of Shoemaker-Levy 9 fragments "
( IR-image ) G |mpaC’[ Slte 1994

1994 Green Methane

18 July 1994

Hubble Space Telescope
Wide Field Planetary Camera 2
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Enceladus,a moon of Saturn, shows evidence of a Global Impact Event, which probably happened <200 Maago

Enceladus was hit by a large impactor, with a diameter in the range of 10 to 40 km on it’s leading hemisphere. This caused an
impact crater ( a circular impact structure ) with an outer diameter of approx. 350 km and an inner diameter of approx. 200 km.
This happend in the geological recent past, probably less than 200 Ma ago.

The current believe is that the so called Tiger Stripes in the southern pole area are caused by tidal Diameter: 503 to 513km
pull from Saturn’s gravity. But this is incorrect ! The tiger strips are the result of largescale global Orbital Period : 1.37 days ‘ ) '
H ; Semi-major axis : 237948 km
deformation on the small Saturn Moon Enceladus caused by the yet unknown global impact event. ( orbit arotnd Saturn )
This impact event not only caused a global fracture pattern. It also caused expansion tectonics on S
the moon and largescale cryo-volcanism in the southern hemisphere, which is still going on today. Orbital velocity : around 12 ks
The jets coming out of the cryo-volcanos mainly contain water out of the upper mantle of the moon Rotation Period: synchronous Enceladussorbit (marked in red)

( alw aysfaces same side to Saturn) from above Satum'snorth pole

Old surface area
w ith many craters
only within this
belt-shaped area

(seeyellow lines )

The belt with old
surface area is
1] terminating on the
borders of the,

. " Tiger Strips Area ™ |t

Chaos Region Prepared by Harry K. Hahn

Outer & inner

impact area
assumed
i Center : 5
90 -50° of Impact 180° 180°
Trailing Hemisphere Leading Hemisphere Northern Hemisphere Southern Hemisphere
Detail view of the innerim pact area
two kidney -shaped
“tectonic-plates”
caused by the
impact shockwav e - — ~
a \
/ \ Note the
| circular
| structures!
Detail view of the chaos region near the center \
of the Trailing Hemisphere. ~ /
This is w here the peak of the shockw ave, w hich ~ _ 4

travelled through the deep mantle, hit the trailing
hemisphere fromthe inside. The tw o kidney-shaped
“tectonic-plates” on the trailing hemisphere indicate
that the shockw ave travelled around a solid core
before focusing in a peak area on the trailing side
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The “Tiger Strips” on Enceladus are the result of the described Global Impact Event

| Crack areas indicate
Expansion Tectonics

90*

Researchers modeled eruptions on Saturn's moon Enceladus as uniform curtains along
prominent fractures that stretch across the icy moon's south pole. ( 2 Compare this to
the Mid-Ocean-Ridges on Earth! & comment by Harry K. Hahn )

The scientists found that brightness enhancements appear as optical illusions in places
w here the view er is looking through a "fold" in the curtain. The folds exist because the
fractures in Enceladus' surface are more w avy than perfectly straight. The researchers
think this optical illusion is responsible for most -- but not all -- of what appear to be
individual jets. Some discrete jets are still required to explain Cassini's observations.

T

The fractures

are much

Prepared by Harry K. Hahn, 24.09.2015

The Tiger Stripes on Enceladus southpole-area are the result of the
largescale impact event and the following global deformation of the
moon. The global deformation of Enceladus was caused by the
shockwave which was triggered by the impact. This shockwave
travelled through the interior of the moon and caused large scale
fracture patterns on the leading- and trailing hemisphere. However
a belt between the leading- and trailing hemisphere survived mostly
without damage, with exception of the Tiger Stripes area. But
because there is strong indication of Expansion Tectonics in this
Tiger Strips area, it can be concluded that the whole moon
expanded considerably after the impact ! And it seems that the
expansion of the moon is still going on. The wide crack areas and
the ongoing cryovolcanism are indicators for this ! The expansion of
the moon must be driven by the mantle-volatiles ejected by the jets.

Jets of water and ice shooting up from “the
Tiger Stripes” on Enceladus. The volcanoes
along the fractures are known as
cryovolcanos, meaning "volcanoes of ice".
The jets are mostly w ater, they also contain
ammonia, methane, carbon dioxide, nitrogen,
and trace amounts of hydrocarbons as well
as solid material including sodium chloride
crystals and ice particles.

The jets ( or plumes ) at Enceladus seem
similar in chemical makeup to comets
(‘according to NASA scientists ).

There is evidence for a large south polar
subsurface ocean of liquid water within
Enceladus w ith a thickness of around 10 km.

The Tiger Stripes ( Enceladus ) > From Wikipedia

w armer than The stripesare spaced approximately 35 kilometersapart. The ends of each tiger stripe
surrounding differin appearance between the anti-Saturnian and sub-Saturnian hemisphere. On the

area

anti-Saturnian hemisphere, the stripes terminate in hook-shaped bends, while the sub-
Saturnian tips bifurcate dendritically.

Virtually noimpact cratershave been found on or nearthe tiger stripes, suggesting a very
young surface age. Surface age estimatesbased on cratercountingyielded an age of 4—
100 million years assuming a lunar-like cratering flux and 0.5-1 million yearsassuming a
constant cratering flux

limagesfrom the ISS camera onboard Cassinirevealedthe 4 tiger stripesto be a series
of sub-parallel, linear depressionsflanked on each side by low ridges. On average, each
tigerstripe depression is130 kilometerslong, 2 kilometers wide, and 500 m deep. The
flanking ridges are, on average, 100 meters tall and 2—4 kilometers wide. Given their
appearance andtheir geologic setting withina heavily tectonically deformed region, the
tigerstripesare likely to be tectonic fractures. However, their correlation withinternal heat
and a large, water vapor plume suggeststhat tiger stripes might be the result of fissures
in Enceladus' lithosphere.
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Theicy surface on Saturn Moon lapetus originates from a large cryo-volcano which is the result of a Global Impact

The analysis of NASA, that lapetus had originally a complete icy surface which was covered with dark material,
lapetus had originally a rocky surface which was covered by ice from a very large cryo-volcano, resulting from a
And the equatorial ridge may be the result of the water-loss of the

It is the opposite way !
global impact. This impact formed the @ 580 km Turgis Impact Basin.
mantle region of lapetus caused by the cryo-volcanism.

4.09.20

Cryovolcano

(shield volcano)
CRER TR

TR T R L

m-'- Turgls Craterr

" The low coefficient of

" . friction ( 0.1-0.3 ) of the

lapetus ice avalanches is
probably caused by heat
coming from the impact

area (warm ice)

Equatorial Ridge

is incorrect !

. Diameter: 1470 km
- The following Orbital Period : 79,32 days
- . = = . N s . . Semi-major axis : 3 560 820 km
'3 R A . = eXplanatlon will (‘orbitaround Saturn )
- r ~ | Inclination: 15,47°
! o_ o ik s T pr_OVIde the hard ( to Saturn’s equator )
4 ey | evidences for Orbital velocity : around 3,26 ks
s e Y it . Rotation Period: 79,3 d synchronous
- a0 i Ty ""”;" thIS statement ” ( alw aysfaces same side to Saturn)
ey - s e
65 £ S v
PPN rad Py L ol % SO MR e - N - Note the appearance of
Yod TGN S e Sle R e the craters from the
Togh sond st B gy St o~ 4% selected areas in the
y ST E -L-"- -,.,‘.-.. s M ‘*‘—'\ - & i
AT o o L S A e N northern- and in the
¥ A AR S e T * == southern hemisphere !!
3 ~ - P T = & ‘
. » - N - " . .
? ¥ ik Fowr e It is easy noticable that
g i 1. -4 ‘:‘ - the dark areas in the
B o e e A8 Vi el - craters must be caused
SR TR | K ' i e M_" » by melting (sublimation)
S & ey ~F - a of the ice which covers
e - N N : 5 el ' adark rocky surface !!
? - ! . It is always the area of the craters which faces
g : _’ & | towards the sun, where there is no ice-cover !
- This can only mean, we are talking about a thin

ice cover on a rocky surface !! And this thin ice
cover ( < 100 m ? ) has sublimated away from
the sun-facing rocky surface areas of lapetus !!

The ice-cover on lapetus with high probability
came from a large cryo-volcano in the Center of
the Turgis Crater, which means that the Turgis
Crater is responsible for the ice cover on lapetus
Trend-lines in the ice formations around the
crater clearly indicate that the ice came from the
marked cryo-volcano area. And the equatorial
ridge therefore must be the result, of either the
impact shockwave, the water-loss in the mantle
& tidal forces, or the combination of them.
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On Pluto the “heart-shaped” region & Sputnik Planum were formed by a complex globalimpactevent

=<l i

& (28 mile) 45 km :
Elliptical Impact Crater g

Ejecta-
Pattern

Trajectory of Impactor ‘\"“h' “ ':

The image below shows an overview of the surface
features around the Hillary Montes where the small
elliptical crater with butterfly-ejecta pattern is visible

Tt
WERALIG N

Detail 1 | \‘-\ —

Cthulhu ‘Regio

There are different geological formations around Sputnik Planum, which indicate an impact origin. Sputnik Planum itself seems to be the result of
several big impacts which caused a large fracture and led to expansion tectonics and volatiles rising from the mantle to Pluto’s surface in this area

The mountain areas around Sputnik Planum, e.g. Hillary Montes and Norgay Montes,
are the result of a multiple Impact event. With high probability the fragments of a burst
comet or asteroid formed these mountains, when they impacted on Pluto.

The image on the lefthand side shows clear trend-lines in the Hillary Montes region
which all originate in an approx. 28 mile (45 km) wide crater, which is infilled with ice now
Hillary Montes at the border line of Sputnik Planum probably formed less than 100
million years ago as a result of this impact event. ( see also : Pluto images from NASA )
“This is one of the youngest surfaces we’ve ever seen in the solar system,” said Jeff
Moore ( from the Geology, Geophysics and Imaging Team (GGI) / NASA )

“Because Pluto cannot be heated by gravitational interactions with a larger planetary
body, some other process must be generating the mountainous landscape” said the
GGl deputy team leader John Spencer.

And he is right ! The mountains were formed by a complex multiple impact event !
The small 28 mile wide crater is only part of a much larger impact event !

From the slightly elliptical shape of this crater the trajectory of the impactor can be
determined. The trajectory of the impactor and the arrangement and position of the
butterfly-ejecta of this oblique impact crater give indication about the possible position
of further impact craters and ejecta areas which all belong to this complex impact event.

The area “Detail 17 ( marked in blue on the
left image ) seems to contain remains of
ejecta from a similar impact as the one
described above ( shown on the two
images on the lefthand side )

Remains of ejecta
material from another
now invisible Crater

However most of the ejecta of this impact is
not visible anymore, either because it is
located under the “sea level”’ of the “Sputnik
Planum Ocean” now, or because it may
have melted in the aftermath of the impact.

But it seems that there are more traces of
this “impact crater’ are visible on the other
side of the “frozen Sputnik Planum Ocean” !!

-> See next page
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A chain of impacts seems to have caused alarge fracture in Pluto’s crust, which then led to expansion tectonics

Along the linear sides in the East and West of Sputnik Planum there are structures visible which indicate the impact of several impactors. ( the two
linear sides are marked with blue boxes ). On the west side ( marked with L ) the already mentioned small elliptical impact is visible. And on the east
side ( marked with R ) structures are noticable which indicate 4 to 5 large impact craters with diameters in the range of & 70 to & 100 km.

These impact craters are all flooded and infilled with ice and only indirectly visible through circular structures in the ice ( > e.g. see Detail 3 ). It seems
that these impact craters led to expansion tectonics which formed Sputnik Planum and led to the outflow of H2O, N2 and other volatiles from the mantle.

The “snakeskin area”
mustalso be a result
of the impact event.
( caused by atmos- |

g’ | 3 pheric flow or by, ; Note the circular
- Impacts | cryo-volcanism ) - structures !!

] Ry - / I
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e
contrastenhancementused ! i

At the time of the impact the areas of detail 2
. and detail 3 (or L & R ) were one and the same
Sputnik 7 A area, before expansion tectonics set in and
Planum | e RICASE slowly moved the two sides ( yellow lines ) away
: 17 i e from each other ( see below ! ). Remains of the
crater structure are only \isible in detail 3. The
slightly later formed small elliptical impact on the
west site probably overprinted the remains of the

larger crater indicated in detail 2 & 3.

" manipulatedimage :
shows a situation
between today and
the impact event

small
elliptical
impact
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9b | The fracture belts on Charon are caused by CometImpacts, which formed craters in the diameter range ©60-110 km

A number of large impact craters, probably caused by high velocity comets, are responsible for the fracturing of Pluto Moon Charon’s crust. The cracks

which resulted from these impacts not only caused the extensive canyon systems on Charon, they also triggered global expansion tectonics on Charon.
There is a three-level dichotomy” visible on Charon which probably was caused by two global impact events, which happened at different times.

W PR )
Detail 4 = . " see Charon imagesfrom NASA
o L R Detail 2 L CERe gmm,m
: pon ‘ and list of geologlcal features on Charon Detail 1
. £ i ]
Detail 1
..1 o _,.' ’ H=
“three-level dichotomy’ P
Detail 1
PV v
&
- '
5, — - = “three-level
e . SN ree-leve
F i ’ k- % - ; —
2=, |Cla ‘& fractures  Rioloy Crater” The Impact Craters visible in Details
R =Y “a f gorustal o [C2a] etres, TPV AT 5 4 & 2 were probably caused by
. ] ¥ deformation ; / comet fragments. These impacts

.. are responsible for the fractures and

7 the crustal deformation shown in the
Details 1 & 2, which triggered global

- expansion tectonics and led to the
“first dichotomy lewel”. The dark
surface markings in the north polar
region are probably also the result
of a big (carbon-rich) comet impact. Fairy : R
See marks & description in Detail 4 |_contrast enhancement used !
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The “three-level-dichotomy” on Charon is a result of expansiontectonics, triggered by impact-induced fractures

The “first dichotomy level” noticeable on Charon was caused by at least two simultaneous impact events which occured 350 km apart from each other
Each of these two impact events not only produced two distinctive crater areas, which again were formed by several (> 10 (comet) fragments). It also

caused extensive fractures and deformations in Charon’s crust, which triggered global expansion tectonics and led to this “first dichotomy event’.

IDetaiI 1

contrast enhancement used
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fractures
caused by the

outflow from
the crater -»

The two sections of
the twin ejecta ray
(= yellow boxes),
belonging together,

| were separated by

- crustal deformation

The “second dichotomy level” noticeable on Charon was also caused by at least one
(or more) large Impact event(s) which led to another intensive episod of global
expansion tectonics, which formed the young “Vulcan Planum” area on Charon.

Crater C3, which is probably also the result of a (burst) comet impact, is responsible pg;

6
for the majority of the fractures shown in Detail 3 ! This can be read from the fracture probably caused by water-rich

pattern and the trajectory of the comet which produced the impact crater ( Alice material, which probably was
Crater ). The smooth Vulcan Planum is the result of expansion tectonics triggered by deposited by cryovolcanism.
the fractrures, which brought large amounts of H,O- & NHs-rich material to the surface. A result of expansion textonics !

shows landslides
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Epilogue :

At first a few words to some other planets and
moons which need to be analysed under
consideration of the new acquired knowledge
about global impact events.

There are many structures noticeable on other
planets and moons which seem to be traces of
global impact events, but they are not recognized
as such yet! That's why planetary scientists must
continue the work which | started with this study !!

For example on Uranus moon Miranda there is an
impact structure visible, which obviously was
caused by a powerful “gazing shot” !

A large impactor seems to have “scratched” along
Miranda’s surface and has “turned-over” a certain
area of Miranda’s crust in slow motion ( > like a
skin-lobe is cut and turned over by a sharp knife ).
This caused the triangular-shaped feature on
Miranda’s surface, which actually shows the
deeper layers of Miranda’s crust, and it also
caused the 5 km deep “Verona Rupes” fault-scarp.
Because of the forcefull stretching of Miranda’s
crust in the triangular shaped area, contraction
was caused in perpendicular direction to the
impactor trajectory right and left of the stretched
area. This caused the bow-shaped ‘rift-valleys”
(cracks) right and left of the “triangular gash” which
also show deeper layers of Miranda’s crust.

Impactor Trajectory
( = stretch direction )

- see : Miranda Geological Map

crust turned over

by the impactor .
contraction

caused by
Vstretched
Crust

Or Saturn’s moon Tethys with the dominant
feature, the 8-kilometer-deep and 440-kilometer-
wide Odysseus impact basin. This moon can help
to better understand global impact events.

For example the visible 2-3 km high (equatorial)
ridge (yellow) may be a tectonic (shock) feature
related to the impact event or it may be a deposit
formed when the ejecta blasted out of Odysseus,
and fell back onto the surface at high velocity.
Between the ridge and Odysseus, the surface is
scoured & pockmarked, and there are clear visible
secondary crater chains in this area. At bottom
right can be seen the globe-circling trench lthaca
Chasma, formed as part of Tethys stretched apart.

2-3km N
highridge

- see also: animated rotation of Tethys

Or the dwarf planet Ceres : Similar as on Earth’s
Moon, Expansion Tectonics was triggered on
Ceres by a global impact event, which was caused
by several impactors which impacted simultanously
Like on Earth’s
Moon wolatiles in
the mantle, e.g.
H,O (= in a super-
saturated state)
must have caused
the expansion
tectonics visible on
Ceres. An indication
for that maybe
Ahuna Mons which
in all probability
resulted from
cryowlcanic activity

Trajectory of the
main impactor_s S —

Expansion

Tectonics area " Prepared by Harry K. Hahn

There are still many other large-scale impact
structures on Earth which need to be properly
analysed, in order to figure out the correct tectonic
model for Earth before & after the PT-Impact Event
- e.g. the East- & West-Warburton Impact Basins.
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However this work must be carried out by
experienced planetary scientists & geologists now,
together with the analysis of all planets and moons

Because we need to know the root causes of all
global impact events which took place in our Solar
System and we need to find all impact structures !!

After reading this study about global impact events
What practical measures should be taken ??

1.) The first and most important measure must be
the continuation of the research work, regarding
global impact events and their causes & effects,
which was started with this study here !

Scientists from many different disciplines must
take on the challenge to find further evidence for
the global impact structures described in this study

2.) Rock samples from all new impact craters and
impact structures described in this study (Part 1-4)
should be collected and analyzed.


https://de.wikipedia.org/wiki/Miranda_(Mond)
https://de.wikipedia.org/wiki/Verona_Rupes
https://de.wikipedia.org/wiki/Tethys_(Mond)
https://en.wikipedia.org/wiki/Ceres_(dwarf_planet)
http://www.zmescience.com/science/geology/australia-asteroid-zone-24032015/
http://www.sci-news.com/geology/science-warburton-giant-asteroid-impact-basin-australia-02627.html
https://en.wikipedia.org/wiki/East_Warburton_Basin
https://en.wikipedia.org/wiki/Eromanga_Basin
https://en.wikipedia.org/wiki/Woodleigh_crater
http://www.geographicus.com/P/AntiqueMap/MirandaSouthern-usgs-1988
https://de.wikipedia.org/wiki/Tethys_(Mond)#/media/File:Tethys.gif
https://en.wikipedia.org/wiki/Ahuna_Mons

3.) After the confirmation of the P/T-impact crater
and related secondary impact structures a new
analysis & simulation of the tectonic processes in
Earth’s past, in the last 253 Ma, must be done !

4.) Then the cause of the expansion tectonic
process, which obviously was triggered by the
P/T-impact, must be found. And because there
are other planets & moons in our solar system
where expansion tectonic processes were
triggered by a global impact event, a teamwork of
scientists from different areas is required.

To find the driving physical / chemical process for
the mantle expansion visible on different planets
and moons, a close collaboration of planetary
scientists, geophysicists, geologists, chemists and
physicists ( especially with expertise in fission
research and high-pressure / high-temperature
material research ) Is required.

5.) A more precise and more detailed computer
analysis of the collisions ( pericenter events ) of
the Sagittarius Dwarf Galaxy with our galaxy must
be done. In all probability debris- (mass) streams
resulting from these collisions are the cause of
periods of violent global impact events in our solar
system ! That's why it is important to find out the
exact composition, extension & the effects of the
debris streams, caused by these collisions, on our
solar system !!! The starting point of this analysis
should be the study from Mr Chris Purcell

Important ! Especially the effects and the
position of the leading tidal tail of the Sgr-DG in
the past (-300Ma) & in the future must be studied !!

6.) Because the distribution of metal-ores and
energy resources, like crude oil or natural gas in
Earth’s crust, is mainly caused and defined by
large (global) impact events, knowledge of the
precise location and size of all impact craters on
Earth is crucial for future explorations of ore
deposits, and especially for the exploration and
discovery of new large oil- and gas-deposits !!

Good knowledge of all large impact structures on
Earth will make a big difference in future
explorations, in order to find these important
energy- and ore- deposits for mankind !!

Especially the correlation of big impact craters with
the formation and the development of large oil-
fields & gas-fields must be precisely analysed !! It
seems that in particular the impact-related tectonic
motion of crust fragments and magma streams,
which were created during large impact events,
are an important condition for the development of
large oil- and gas deposits !!

This correlation must be studied & analysed !

Having seen and analyzed the Permian-Triassic
Impact and the global destruction which it caused :

THE FOLLOWING WARNING MUST BE GIVEN :

We must consider different worst case scenarios
in regards to one or more impactors ( asteroids or
comets ) which are on a collision course with our
planet Earth !!!  And we must find solutions, and
build and install suitable defence technology in
space, in order to deflect the impactors of all
assumed worst case scenarios away from Earth !

Possible Worst Case Scenarios to consider !! :

1.) Accumulations of Asteroids and/or Comets with
a density like in the Asteroid Belt are approaching
from deep space and they are on a collision course
with Earth, having velocities up to 100 km/s !!

2)) Up to 10 Asteroids in the diameter range of
@ 10-40 km with velocities of 20-100 km/s are on a
collision course with Earth and all are arriving at
the same time !! Pre-Warning Time < 18 months !!!

3.) A large Asteroid with @ 200 km and a velocity of
100 km/s is approaching from deep space ( from
outside the solar system !! ) and is on a collision
course with Earth. Pre-Warning Time < 2 years !!!

As long as we don’t exactly know what astro-
physical processes have caused the global impact
events within the last 300 million years, described
in this study, we must take sufficient precautions !!
in this violent and merciless universe !!

Because if we don’t do so !!, Mankind and most
other species on Earth could go extinct within a
very short time !!, just like the Dinosaurs !!!

There are already some ideas and plans for the
realization of technology to deflect small asteroids.

But every idea or plan which | have seen so far
regarding the deflection of an asteroid or comet is
far_away from being able to cope with one of the
described worst case scenarios !

If we are very lucky we could survive Worst Case
Scenario 1.) But only if all asteroids or comets
> @ 10 — 20 km would miss our planet Earth !

Because we are not able to deflect such large
impactors yet !!! We just don’t have the required
defense capability and technology to do that !

| have made an own assessment, and | found a
few suitable defense strategies which are able to
cope with large impactors, up to @ 200 km !!

However these strategies only work if the required
technology is installed in space (in defined
locations in our solar system !) and if we are ready
(well trained !!) to use this technology. And it
would only be possible to cope with high-velocity
Asteroids or Comets ( with velocities >30-40 km/s)
if the technology is installed with maximum rocket
performance which is possible and if it would be
installed on many locations in our solar system !!!

It would probably take at least 20 years to design,
build and install such a defense system and it
would probably cost = US$ 100 billion !

However if all members of the UNO cooperate in
the effort to build such a defense system for our
planet Earth, then it shouldn’t be a problem to
finance it !!! And it also should’t be a problem to
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convince the UNO members to invest in such a
defense system for our planet Earth !!

Because this is really the only possible insurance
against a global impact event and the extinction of
mankind and the total destruction of our world !!
And we shouldn’t wait until the devil comes around
the corner! Fast and smart action is required!

How such a defense system for our planet Earth
could look like is described in my following study :
- see Weblink : “To the deflection of asteroids in
the diameter range of 5 to 200 Km”

(This study will also be available at www.vixra.org

soon. Just type-in my author-name in the search
field and press enter. Then you will find the study.)

The interested readers should also have a look at
the following Wikipedia page :
- Asteroid Impact Avoidance Strategies

The strategies and the technology described in my
above mentioned study : “To the deflection of
asteroids in the diameter range of 5 to 200 Km”
can also be used for doing Terra-Forming on Mars
and on other planets & moons

With the described asteroid deflection strategies it
would be possible to carry out controlled impacts of
asteroids in the 10-20 km diameter range on Mars
and on other planets & moons !!

The Valles Marineris is a deep 2400 km long Canyon on
Mars probably caused by a crack in the crust of Mars.
Note : Mars’ ocean water came out of the mantle here !

An action plan for Terra-Forming on Mars :

In order to create an additional “Second Earth” for
Mankind we should perform Terraforming on Mars
as quick as possible before the settlement starts !!
With a controlled impact series of probably 3 to 4
asteroids in the @ 10-20 km range a large crack in
the crust of Mars could easily be produced.

Alternatively a few 50 MT Fusion-Bombs located in
10km deep drill-holes can be used to achieve this.

In order to achieve the crack with the smallest
possible impactor diameter & energy expense, the
optimum area for the intended crack would be the
thinnest crust area of Mars. This is in the center
area of the northern lowland (- the former ocean
floor on Mars ) Here the crust is only 40 km thick!

A large crack in this area should cause large
amounts of volatiles ( e.g. H,O ) to rise up to the
surface, similar as it happened in Valles Marineris.
This would quickly produce a small ocean near the
crack and a thicker atmosphere, which would
improve the living-conditions on Mars considerably!

Such a Terra-Forming project should first be
tested on another planet or moon which is located
further away from Earth, and which is not a
primary target for human settlements. It could be
tested for example on Jupiter's moon Ganymede.

From this crack large

amounts of salt-water L i

from Mars’ mantle can fil @ 10-20 km impactors produce a
 up the old ocean basin !

crater chain which causes a crack
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A few words to the dangerous Pacific-LLSVP :

An essential new discovery in comparison to the first
edition of my study is the fact that the Pacific Plate
and the expansion tectonics process which has
formed it, is the result of = 8 gigantic magma
eruptions in the west pacific region over the last 200
Ma. These magma eruptions were caused by the
Pacific-LLSVP-(ULVZ), which in all probability is a
direct result of impacting ejecta of the PTI!
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Further new discoveries were the Victoria Lake
Impact event, the Canary Islands Impact event, the
localization of the “Bay of Lyon” Crater, the correct
position & orientation of the Indian Plate,
Madagascar and South-America at the time of the
PTl-event and some other new interdependencies.
Regarding the described magma eruptions in the
West Pacific the following Warning must be given :

With high probability another magma eruption
will take place in the west pacific region ! In all
probability it will occur in proximity to the Fiji
Islands. When it will happen is difficult to say !
Therefore the mantle area below the Fiji region must
be examined with seismic tomography in more
detail, e.g. the vertical velocity of the magma flow
under the Fiji region mustbe measured! see Part 1

Note that a new mass extinction, caused by another
gigantic magma eruption of the Pacific-LLSVP, can
begin at any time ! Within a shorttime period such a
largescale magma eruption could kill up to 60% of alll
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species on Earth ! Like the other eruptions in the
past it will cause an oceanic anoxic event ( like the
OAE-1a & OAE-2 and PETM ( Paleocene-Eocene
Thermal Maximum.), which will release vast
amounts of CO,, H,S etc. into the oceans and will kill
up to 60% of all marine species. Largescale
explosive volcanism with vast amounts of CO,
released will be aresult too ( e.g. see Ajupa Island)

It could begin in a few years, or it may not happen in
the next million years. But in all probability it will
happen sometime within the next ~5 million years !
A solid column at the top end of the Pacific LLSVP
near Fiji, which is located close to the surface, may
be an indication of the next due magma eruption !

And there seems to be a connection between these
magma eruption events in the west pacific region
and the 62 Ma bio-diversity cycle on Earth (>

Extinction-cycle with two half periods of =31 Ma )

In all probability some of these violent magma
eruptions were triggered by extreme earthquakes,
e.g. caused by impact events, like the Chicxulub-
Impact in Mexico. Like a punch which triggers an
eruption of the contents of a heated Coke-bottle, the
shock waves of an extreme earthquake may finally
trigger a magma eruption from the Pacific-LLSVP ( >
caused by a sudden pressure spike ) !

Butto make it clear : We are looking at two different
periodic cycles here !

The periodic magma eruptions of the Pacific-LLSVP
are caused by thermochemical processes which are
going oninsidethe LLSVP &ULVZ. There seem to be
longterm thermochemical processes at work with
cycle lengths of 10 - 30 Ma ( million years ).

(> the cycle length seems to decrease over time )

Please note : It may also be the case that a large
amount of superheated mantle-water streams out of
the Mid-Ocean-Range-crevices before a magma
eruption starts, causing in this way climate change
and sea-levelrise !! see weblink to : > News Article

And the final stage of this cycle, the magma
eruption, can be triggered by an outer shock event
The 62 Myr Bio-Diversity Cycle ( or 62 Ma
Extinction-cycle ! ) is caused by a precise periodic
astronomical event going on for at least 500 Ma !

In all probability it is caused by the periodic crossing
of the galactic plane by our solar system every 31
Ma. Every second crossing of the galactic plane
seems to be particularly dangerous, because it has
produced a worldwide mass extinction every time for
the last 8 (62 Ma)-cycles !

6 of this 8 crossings caused a mass extinction each
time, kiling = 70 % of all marine species on Earth !
Because our solar system moves along a spiral path
around the galactic center, at every second crossing
our solar system crosses the same ring area of the
galactic plane, which in all probability is densely
packed with debris resulting from collisions of our
Galaxy with the Sagittarius Dwarf Galaxy ( Sgr-DG).

And to point this out: Our solar-system is currently
crossing the galactic plane in this obviously
dangerous ring-area ! We know that the last world-
wide extinction took place 65 Ma ago !

Therefore the next worldwide extinction event seems
to be overdue and can happen at any time ! Maybe
we just haven’t passed the dense debris-layer yet !

By the way : This assumed debris-ring ( or debris
accumulation ) may be the cause of the Oort Cloud
( = the source area of comets ! ) around our solar
system, and the densely packed debris ring(s) in the
galactic plane (similar to Saturns ring) may offer an
alternative to explain the Dark Matter problem !!

Looking at the other global impact events which |
have discovered on the planets Venus, Mars &
Pluto, and on the moons Ganymede & Charon,
which all indicate orbit inclinations = 40° for the
original orbit of the impactors (comets or asteroids),
then it certainly must be taken into consideration that
the impactors came from outside our solar system !!
- either from the Oort Cloud, or from the assumed
debris ring (layer) in the galactic plane !

Because these global impact events probably all
occurred within the last ~250 Ma, we must expect
large impactors which are coming with high velocity
from deep space !

As long as we don’t exactly know the physical
process which has caused the global impact events
within the last 300 million years, described in this
study, we must take sufficient precautions !
Because we are not able to deflect such large
impactors yet | We just don’t have the required
defence capability and technology to do that !
Therefore an asteroid- & comet deflection
system must be built which protects our planet!
| have made an own assessment, and | found a few
suitable defence strategies which are able to cope
with large impactors, up to & 200 km !!

How such a defence system for our planet Earth
could look like is described in my following study :
See : 2> “Tothe deflection of asteroids in the
diameter range of 5 to 200 Km”

It will probably take at least 20 years to design,
build and install such a defence system and it
would probably cost = US$ 100 billion ! But it is our
responsibility to build such a system !

It is also our task & responsibility to settle on our
neighbour planet Mars as soon as possible, and to
establish an independent civilisation on Mars, which
doesn’t need support from Earth to survive !

This is the only way to make sure that our
advanced technological civilisation will survive in
the case of a global impact event on Earth, caused
by a large impactor coming from deep space, or in
the case of another gigantic magma eruption
caused by the Pacific LLSVP !

We may be able to build a defence system against
a large impact on Earth. However it's not possible
to build a defence system against a gigantic
magma eruption coming from Earth’s mantle !!
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That's why the development of nuclear drives for
spaceships must be accelerated. We need much
more payload capacity ! Instead of just being able
to lift 10 tons into orbit, we need payload capacities
of thousands of tons to really make progress in
establishing settlements on Mars and on other
planets and moons. If we shift our focus to the
development of nuclear driven spacecraft we can
achieve this within a few decades !

Please note that 10 kg enriched Uranium contain as
much energy as thousands of tons of rocket fuel !
We already have enough fuel (enriched uranium) to
build hundreds of spaceships with payload
capacities = 1000 tons ! The weapons industry
worldwide must be redirected to build such large
spaceships, and the space-technology which we
need for the colonization of Mars, instead of ever-
increasing the weapons-piles on Earth !

We must shift our focus !

At last a few words to our political leaders :

The G20 & UNO must set a new framework, so that
“resource wars” can’t happen anymore !

Therefore | suggest an action plan and a number
of global regulations with the following goals :

1.) Tosecure and explore the required resources
for mankind far in advance before they are needed

2.) To define which resources should be extracted
first and which ones should be put on hold, in order
to minimize the environmental impact of the mining
industry, in particular regarding very sensitive
natural environments.

3.) Altogether there should be a longterm
planning for a secure and environmental friendly
resource exploitation worldwide.

Speculation on commodity markets must be
restricted by setting bandwidths for trading.

Commodity prices must be forced into defined
bandwidths to provide stability for world’s economy.

A worldwide analysis of all available mineral-
and energy- resources and -reserves must be
carried out under control of the UNO and G20.

A precise projection of the resource needs for
the next 30 years must be done, and a 30 Year
plan for food-, water-, energy- and mineral
resources supply for mankind must be set up.

Because the next 30 years will be the most
challenging time in human history, with
maximum resource consumption !

- see Part 4 of my study for further information

4.) Mining industries which are critical for the
resource supply for mankind should be under
observation and protection of the UNO & UNSC.
( for example the crude oil exploration industry )

5.) More food and energy reserves ( oil & gas )
must be kept in stock during the coming very low
sun-spot-cycle minima, in which cold Winters and
shortened harvest seasons must be expected !!

see following links : link_1, link_2 , link_3 , link_4

6.) The population growth in the fastest growing
countries must be reduced as quickly as possible
with the financial help from the G20 & UNO.

And much more irrigated farmland is required !!

A Top-Down Approach is required to reduce
resource consumption ! First it must be defined
how much resources can be used over the next
30 years. Then all key-industries must get limits for
the use of resources, which they shouldn’t exceed !

We need to refocus ! We must start many
international projects where all members of the
UNO & G20 work together to achieve a better and
saver life for all people, a healthy environment and
in general a good and positive vision for mankind !

One of these positive visions must be the
realization of a constant settlement of mankind
on Mars, realized by the G8, G20 and the UNO !

Other important visions for mankind must be :

That we really must get serious now about the
Protection of the remaining Rainforests on Earth
otherwise they will be gone in 10 years and with it
millions of species ! The rich countries must pay for
achieving this goal !

The rainforests are the lungs and filters of our
atmosphere, and they reduce climate change !!!

And we must get serious about removing the
plastic waste from the rivers and oceans !

The source of plastic waste which ends up in the
world’s oceans is plastic-waste which gets dumped
in rivers and flood-areas.

This happens especially in highly populated asian
countries and in India. The ten biggest rivers in this
area transport = 70-80% of the plastic waste into
the world’s oceans !

Especially the monsoon-rain and the following
floods transport all plastic waste from the once- a-
year flooded areas into the worlds oceans !

To prevent this pollution the authorities in these
countries must define dumping-sites for waste on
higher flood-save areas, and there must be high
penalties for dumping waste elsewhere.

Cleaning up the oceans with specialized machines
won'’t work. The task is just to big !!

The root-cause must be eliminated, which is the
dumping of waste in rivers and flood-areas !!

It's high time to get serious on all this tasks !

The Author :  Harry K.Hahn -  8.7.2017

( update 18.1.2021 )
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12. I. De Pater, J.J.Lissauer : Planetary Sciences ; USA 2010, Cambridge
University Press , ISBN : 978-0-521-85371-2

13. Ronald Greeley : Planetary Geomorphology ;
University Press ; ISBN : 978-0-521-86711-5

14. M.R. Balme, A.S. Bargery, C.J. Galllagher : Martian Geomorphology ;
Geological Soc. London 2011 Special Publ. 356, ISBN: 978-1-86239-330-1

Interesting Chapters: 1.) Morphological and geographical evidence for the
origin of Phobos’ grooves from HRSC Mars Express images ; J.B. Murray,
J.C. ILIFFE 2.) Periglacial geomorphology and landscape evolution of the
Tempe Terra region, Mars ; S.van Gasselt, E.Hauber, A.-P. Rossi, A. Dumke u.a
3.) Geol. recent water flow in the NE Sulci Gordii region, Mars ; M.C.Towner...

15. C. Vita-Finzi, D. Fortes : Planetary Geology; London 2013, Dunedin Publ.

16.Kent C. Condie : Earth as an Evolving Planetary System ; 2011,
Elsevier Academic Press, ISBN : 978-0-12-385227-4

17.J.1.Lunine : Earth Evolution of a Habitable World ; 2013 , Cambridge
University Press, ISBN : 978-0-521-85001-8

Interesting Online Documents & Websites :

USA 2013, Cambridge

Note : If weblinks don’t work, then type-in or copy the shown web-address

directly in your internet browser, or search with titel & author !

Images of Rock-samples & Sample sites of some of the described impact structures
can be found on these websites : www.permiantriassic.at or www.permiantriassic.de

1.) Introduction : Impact Metamorphism , by Dr. Ludovic Ferriere
- http://www.meteorimpactonearth.com/impactmeta.html

2.) Numerical modelling of basin-scale impact crater formation; R.W.K. Potter
- http://www.Ipi.usra.edu/lpi/potter/publications/Ross Thesis.pdf, see also: Orientale impact

3.) Cycles in fossil diversity : R.A. Rohde, R.A. Muller, 2005, www.nature.com
- http:/muller.lbl.gov/papers/Rohde-Muller-Nature.pdf = see Introduction in my study

4.) The Sagittarius impact as an architect of spirality and outer rings in

the Milky Way, C.W. Purcell & others, - see also : Computer Simulation
- http:/arxiv.org/ftp/arxivipapers/1109/1109.2918.pdf - (www.youtube.com > type in titel !')
->Presentation: http://hipacc.ucsc.edu/Lecture %20Slides/GalaxyWorkshopSlides/purcell _santacruz2011.pdf

5.) Asteroid/Comet Impact Craters and Mass Extinctions , Michael Paine
- http://lusers.tpg.com.au/users/tps-seti/crater.html
6.) Brooks Range (Alaska) Orthogneiss : SHRIMP Zircon Analysis of the

complex U-Pb situation ; USA 1999, J.Toro, W.C. McClelland, T. Ireland
- http://pages.geo.wwu.edu/~jtoro/Research/shrimp/shrimp.htm - Chapter2 in my study



https://www.youtube.com/watch?v=yiSStGAw36Y
http://www.minsocam.org/msa/rim/RiMG075/RiMG075_Ch10_novideo.pdf
http://discovery.ucl.ac.uk/1348540/1/1348540_Carmody_modified_thesis.pdf
https://www.youtube.com/watch?v=qputaVyn7TE
https://www.youtube.com/watch?v=XPuNxspO_bs
https://www.researchgate.net/publication/267232515_End-Permian_mass_extinctions_A_review
http://www.geosociety.org/gsatoday/archive/18/9/pdf/i1052-5173-18-9-4.pdf
http://www.wiley.com/go/osinski/impactcratering
http://www.permiantriassic.at/
http://www.permiantriassic.de/
http://www.meteorimpactonearth.com/impactmeta.html
http://www.lpi.usra.edu/lpi/potter/publications/RossThesis.pdf
http://onlinelibrary.wiley.com/doi/10.1002/jgre.20080/pdf
http://www.nature.com/
http://muller.lbl.gov/papers/Rohde-Muller-Nature.pdf
https://www.youtube.com/watch?v=pig-uqRehNM&feature=youtu.be
http://arxiv.org/ftp/arxiv/papers/1109/1109.2918.pdf
http://www.youtube.com/
http://hipacc.ucsc.edu/Lecture%20Slides/GalaxyWorkshopSlides/purcell_santacruz2011.pdf
http://users.tpg.com.au/users/tps-seti/crater.html
http://pages.geo.wvu.edu/~jtoro/Research/shrimp/shrimp.htm

7.) A Breakup of Pangaea and plate kinematics of the central Atlantic and Atlas
regions, A.Schettino, E.Turco -> http:/gji.oxfordjournals.org/content/178/2/1078.full

8.) Stresses that drive the Plates from below, Peter Bird, Z. Liu, & W. K. Rucker
- http://peterbird.name/publications/2008 torque balances/2008_ torque_balances.htm

9.) A crustal thickness map of Africa derived from a global gravity field model ;

G.E. Tedla & others, Geophysical Journal International 2011
- http://www.africaarray.psu.edu/publications/pdfs/Tedla_et al _GJI_2011.pdf > see Ch.4

10) Fraser Range — West-Australia : current theory of the geology explained
- hitp://www.oriongold.com.au/wa-fraser-range - seelastpagein Chapter5 in mystudy

11) Triassic-Jurrassic Rifting : Continental Breakup and the Origin of the...
Chapter : Eastern North American quarz tholeiites.. , J.H. Puffer...
www.books.google.de > Search: - type in: Ti quartz tholeiite

12) To the deflection of Asteroids in the diameter range 5 to 200km; Harry K. Hahn
—>https://archive.org/details/ToTheDeflectionOfAsteroidsinTheDiameterRange Of5To200Km

13) Ghawar/ Saudi Arabia - The world’s largest oil-field, Energy Consulting Group
-> http://energy-cqg.com/OPEC/SaudiArabia/OPEC_SaudiArabia_Ghawar.html

14) Publications of Dr Andrew Glikson: - http:/archanth.anu.edu.au/staff/dr-andrew -glikson
—> Studies about large-scale impact events in Australia

15) Info to the Sagittarius Dwarf (Elliptical) Galaxy (SagDEG) :
http://www.solstation.com/x-objects/sag-deg.htm
16) A 2MASS ALL-SKY VIEW OF THE SAGITTARIUS DWARF GALAXY. V. VARIATION

OF THE METALLICITY DISTRIBUTION FUNCTION ALONG THE SAGITTARIUS STREAM
- http://authors.library.caltech.edu/16714/1/CHOapj07.pdf

17) Galaxy: VI. s-Process and Titanium Abundance Variations Along the Sagittarius Stream
- http://arxiv.org/pdf/0911.4364v1.pdf

Animations, Simulations & Movies in the Web :

1.) 3D-Impact Crater Simulation , Museum fiir Naturkunde / Berlin
- Clic on the images to run the animation !! :
- http://www.isale-code.de/redmine/projects/isale/wiki/Media
( Especiallywatch the 3. animation!! clic on the thirth image!)

2.) The Sagittarius Impact as an Architect of Spirality and Outer Rings in the Milky Way
- https://www.youtube.com/watch?v=pig-uqgRehNM&feature=youtu.be

3.) Two more animations which show the current collision situation with the Sgr-DG !
Sagittarius Dwarf Galaxy flyaround : = https://www.youtube.com/watch?v=gfujsDMIOjU
The Sagittarius Dw arf galaxy and the Milky Way - https://www.youtube.com/watch?v=SxJKTDtCG5w

4.) Ganymede - Rotating Globe Geology , NASA Jet Propulsion Laboratory
- htips://www.youtube.com/watch?v=Jkerr60mhf8

5.) Mars - Rotating Globe Geology, Topography & Gravity texture , USGS
- Geology: https :/www.youtube.com/watch?v=quZMhSohIEU
- Topography: https:/www.youtube.com/watch?v=TEmWI509My4
- Topography & Gravity Map : https://www.youtube.com/watch?v=BIPKqLwmxKO0

6.) Permian-Triassic Extinction Event : - Three informative movies aboutthe P/T-event
PT Moviel ; PT _Movie2 ; PT Movie3

7.) Global 3D-tomographic model of Earth's mantle , by David Pugmire & others
- Ajoint Tomography was used. Simulation made with ORNL Supercomputer
8.) The Ring of Fire from below (Earth's mantle) , by Scott Burdick

7.) At last : Titanic Impact Energy unleashed !! Andromeda/Milky Way Collision
- A must-seenfor Impact-Researchers !I: https://www.youtube.com/watch ?v=Prlk6dKcdoU
From Prof. Jeffrey Kenney from Yale University

- See also the following animation : https://www.youtube.com/watch?v=1keSq3Wg024

References regarding the Global Expansion Tectonics Theory :

1.) Global Expansion Tectonics - A more rational explanation -by James Maxlow
- http://tmgnow.com/repository/global/expanding_earth.html - see Introduction in my study

2.) Website of Dr. James Maxlow : http:/www.jamesmaxlow.com/

3.) The expanding Earth: a sound idea for the new millennium , Giancarlo Scalera
-> http://Iwww.earth-prints .org/bitstream/2122/1152/1/A%20SOUND %20IDEA%20....pdf

4.) Expansion Tectonics ; > http:/db.naturalphilosophy.org/topic/?topicid=1

5.) Expanding Earth vs. Plate Tectonics , Geologist 2010, Timothy Casey B.Sc.
-> http://expansion.geologist-1011.net/

6.) Microscopic structure of water atelevated pressures and temperatures
C.J.Sahle & others - http://www.pnas.org/content/110/16/6301 full.pdf

7.) Factors Influencing the Eruption of Water-Based Magmas through Europa's
Ice Crust. L. Wilson, J.W. Head; = http://www.lpi.usra.edu/meetings/lpsc97/pdf/1139.PDF

8.) Water contentin arc basaltic magma in the Northeast Japan and Izu arcs
M.Ushioda ...; 2> http://www.earth-planets-space.com/content/pdf/1880-5981-66-127.pdf

9.) Role of Water in Magma Generation and Initiation of Diapiric Uprise in the
Mantle, P.J.Wyllie, > http://authors library.caltech.edu/51417/1/jgr12274.pdf

10) Volatiles in subduction zone magmas , USA 2003, P.J.Wallace
- http://w w w.geo.mtu.edu/EHaz/ConvergentPlates Class/w allace/Wallace 2005 SOTA.pdf

11) Composition of Earth’s mantle > new research results, Li Zhang, Yue Meng
http://www.anl.gov /articles/composition-earth-s-mantle-rev isited-thanks-research-argonne-s-adv anced-photon-source
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