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Abstract: The authors believe that the main reason for the formation of the Siberian LIPs may be the nonlinear "Collisions
Aggregation Effect" caused by a meteorite impact in the Falkland Plateau crater or Wilkes Land crater, and the correspondence of
the Falkland Plateau crater may be better. As a result, the authors have reached the following conclusions and understandings: 1.
The late Permian: the siberian LIPs are in the Siberian plate at 60°N, 80°E; the Falkland Plateau crater is located in the
southwestern corner of the Gondwana, about at 70°S, 30°E, at the southernmost point of the South American plates, close to the
southern orogenic belt of the South America and the stress state of the Falkland Plateau crater may be under pressure; the Wilkes
Land crater may be located at 60°S, 110°E, at the eastern Antarctic continent, close to the Australian plate, is not located in the
orogenic belt and the stress state of the Wilkes Land crater should not be pressure-type, but is in a wide range of ice covered area;
2. Figure 6 and 7 show the location relationship between the Siberian LIPs and Falkland Plateau crater or Wilkes Land crater does
not have a antipodal characteristic, nor have a linear "Collisions Aggregation Effect" profile, but have a nonlinear "Collisions
Aggregation Effect” distribution, the Falkland Plateau crater correspondence may be better; 3. Whether or not the Falkland
Plateau crater or Wilkes Land crater was finally confirmed as a true meteorite crater, their relationships with the Siberian LIPs
should have a nonlinear distribution of "Collisions Aggregation Effect” when the time they formed close to the Siberian LIPs,
and is the main reason for the formation of the Siberian LIPs. The velocity vector direction of the meteorite impact may have a
smaller angle of impact, and significantly eastward (relative to the Earth's center); 4. About the celestial body which its impact
can form LIPs or cause the formation of LIPs, it should have: the impact time should be earlier than LIPs or almost
simultaneously; a certain size; the "impact point" and the LIPs distribution area have the "Collisions Aggregation Effect”
distribution characteristics; 5. Figure 2 shows a possible formation model about LIPs of a celestial body collision: due to the
violent impact of a celestial body, created a tectonic weakness in the crust, even up to the crust-mantle boundary, a fault zone
pointing to the Earth's center, and a radial spherical fracture group at the "impact point" or "collisions aggregation point"; the
magma originating from the mantle intrude along the weak zone under pressure, a large number of magma invaded and gathered
in the radial spherical fracture group, causing the overlying strata rising slowly, forming a dome and a similar head-tail structure
of the mantle plume that the head dilated, tail slender deep into the mantle on the longitudinal.
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discovered and recognized by human beings. The oldest
crater can be traced to more than two billion years [2], young
only ten years [3]. In recent years, many scholars associate
the meteorite impact events, LIPs, extinction of organisms,

1. Introduction

1.1. Research Background

In the history of the Earth, there have been many meteorite
impact events [1]. With the progress of the Earth science and
the development of science and technology, the craters from
these meteorites and the timing and location are gradually

and the Plate division in the hope of discovering laws and
interpreting some geological events [4-10]. The author has
discussed the causes of the Emeishan LIPs in China and the
possible paleogeographic location of the "impact point" [4-6].
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In addition, some research work has been done on the
relationship between the Deccan LIPs and the Chicxulub
Crater, and enriched the content of "Collisions Aggregation
Effect", proposed the linear "Collisions Aggregation Effect"
and the nonlinear "Collisions Aggregation Effect" [7]. As the
world-famous large igneous province-Siberian LIPs, many
scholars have conducted research on it [9-15]. Von Foster [9]
argues that the Siberian LIPs were caused by a volcanic
activity from a meteorite impact that occurred on the antipodes
in the Antarctic at the end of the Permian, but there is still
some doubt about the existence of the meteorite impact in the
Antarctic [16]. Michael et al. [17-18] reported that a crater
with a diameter of over 250 km was found under the Falkland
(Malvinas) near the waters of the South Atlantic near
Argentina, and there was a large amount of evidence data
based on geophysics, and is consistent with the formation of
the Siberian LIPs at about 250 Ma [13]. It should be
emphasized that neither the Wilkes Land crater nor Falkland
Plateau crater is located on the antipodes of the Siberian LIPs
at about 250 Ma. Based on the current research findings and
the Late Permian global paleogeographic data, according to the
"Collisions Aggregation Effect", the author put forwards that
the main reason for the formation of the Siberian LIPs may be
the nonlinear "Collisions Aggregation Effect" caused by the
meteorite impact of the Falkland Plateau crater or Wilkes Land
crater.

1.2. Siberian LIPs (SLIP)

The Siberian LIPs (SLIP) spans the Siberian Craton and

West Siberia Basins (Figure. 1) [11], with an area of about 3.9
x 106 km”. It is a continental overflow basaltic composed of
basalts, picritic basalts, concomitant hypabyssal intrusive body.
The Estimate of its original volume is: many authors estimate 1
x 106 km’-2 x 106 km® and Courtillot [12] considers the
original volume to be as large as 4 x 106 km’ but currently it is
only 4 x 105 km’. The overflow basalts of the Siberian
continent erupted at the P/Tr boundary about 251 Ma [13].
Isotopic dating data reveal that lava and intrusive rocks in the
Noril'sk area of northern Siberian Cratons (Figure. 1) generally
invaded in a very short period of time (less than 1Ma), the
overall duration of the LIPs is not yet known at all, perhaps as
short as 600,000 years [14] and may be much longer than this.
A large number of isotopic dating data show that the magmatic
activity time of this large igneous province occurred around
250 Ma, so it is very likely that the eruption in the entire large
igneous province occurs simultaneously [20-21]. Much of the
large igneous province is now buried beneath the West
Siberian Basin and the Khatanga Geosyncline. The largest lava
thickness observed in the Norilsk region is about 3500 m [22],
and the thickness of lava beneath the Katanga Geosyncline
may be greater, and drilling reveals that there is also thousands
of meters thick concealed basalt beneath the deep-graben
structures in the West Siberia Basin [23]. Currently available
isotope dating data reveal that the volcanism of the Siberia
LIPs began at 254 Ma and ended at 248 Ma. Therefore, the
duration of the volcanism to 6 Ma [15]. The main eruption of
the overflow basalt in the Siberian continent occurred at about
250 Ma with a duration of less than 1Ma [24].
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The Figure shows the basalts outcrop on the Siberian Craton and Taimyr Peninsula and the basalts suboutcrop beneath the West Siberian Basin.

Figure 1. Distribution of the Siberian LIPs (Modified) [10, 13, 20, 25].
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The oldest crustal basement of the Daldyn block of the
Archean in the Siberian Craton is about 3.0 Ga [26-27]. The
West Siberia basin contains very thick Permian-Triassic
volcanics, Triassic continental rocks and Jurassic to Cenozoic
continental and marine sedimentary rocks [11]. These volcanic
rocks and sedimentary rocks accumulate on a complex base of
Proterozoic to Paleozoic sedimentary and crystalline rocks. The
basement had been rifted to produce a nearly north-south rift, the
rift event has been active for at least the Triassic and may extend
to the Jurassic, but the origin is not yet known [25]. Drilling
revealed that the majority of volcanic rocks are distributed in the
rift graben but some of the volcanic rocks are also produced in
the rift wing and thus indicate that at least some of the volcanic
activity precedes the rifting event or coincides with the rifting
event [13]. Permian-Triassic igneous rocks are mainly composed
of basalt, gabbro and a small amount of rhyolite which located
beneath the Mesozoic sedimentary rocks. Reichow [19-20]
showed that at least some basalts in the West Siberian Basin are
the same in age and similar in composition to the continental
overflow basalts exposed on the Siberian Craton. Courtillot [24]
argues that the West Siberia Basin may have been created by the
same event that led to the emplacement of the continental
overflow basalts. Although the basin is very deep and huge, but
not reach the stage that the mainland was fully cracked and the
oceanic crust formed.
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2. A Magmatic Activity Model Based on
the Impact of a Celestial Body

The author put forward that the violent celestial body
impact can cause "Collisions Aggregation Effect" and form a
large igneous province at the "collisions aggregation point"
[4-6]. In Figure 2, the author presents a possible formation
model about magmatic activity, volcanic eruption, and LIPs
due to the impact. However, not every impact and the
"Collisions Aggregation Effect" caused by a celestial body
impact can create magmatic activities, volcanic eruptions or
LIPs, it may be determined by factors such as the size of the
celestial body, the velocity, the direction of the impact
velocity vector, and the geographical location of the impact
point [7]. Based on previous work, the author consider that
the stress state of the plate where the "impact point" or the
"collisions aggregation point" located can also affect
magmatic activity or the formation of LIPs (Figure 3).

2.1. A Possible Model

In Figure 2, the author presents a possible formation model
about magmatic activity, volcanic eruption, LIPs and mantle
plume due to a impact.
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Figure 2. A possible model of a impace.

a. Due to the violent impact of a celestial body, created a tectonic weakness in the crust, even up to the crust-mantle boundary, a fault zone pointing to the
Earth's center, and a radial spherical fracture group (Figure 3) at the "impact point" or "collisions aggregation point" [4-7]; b. Because of the tectonic weakness
of the crust - mantle boundary, even the fault zone, the magma derived from the mantle intrudes along the structural weak zone under the influence of pressure
and may enlarge the invaded channel further; c. A large number of magma invaded and gathered in the radial spherical fracture group, formed a similar
head-tail structure of the mantle plume that the head dilated, tail slender deep into the mantle on the longitudinal; d. The magmatic upwelling caused the
overlying strata to rise slowly and form a dome. When the excess magma accumulates in the "magma chamber" and exceeds the "threshold" of the overlying
rock pressure, volcanic eruptions and magmatic flooding will occur in the fracture system pointing to the Earth's center, and eventually form LIPs; e. After the
magma erupted or spilled, the pressure in the magma chamber was reduced and volcanic eruptions or magmatic flooding entered the interim period. When the
magma from the mantle once again filled the magma chamber, caused the pressure to rise, the volcanic eruptions or magmatic flooding began again. In this
cycle, the surface distributed a large area of overflow magmatic rocks; f. The volcanism, magmatism cease, and the magma period ends because of the magma
from the mantle is no longer injected into the magma chamber when the the physical or chemical environment of the magma changes in the mantle or the
magma intrusion channel is closed.

Figure 3. Artificial explosion photo (Taken by author).

Figure a, b for the scene photos of a blasting pit form a manual quarry, the shotpoint use borehole explosive filling and detonator detonating. Both a and b show
a significant radial distribution of joints taking the explosion point as the center. In the three-dimensional direction, you can clearly see the spherical
distribution. In combination with field observations, it is clear that these joints are not formed by geological processes, but rather are formed due to the
instantaneously release of chemical energy. The length of the hammer is 33cm in the Figure.

2.2. The Influence of Tectonic Stress About Magmatic down, are detrimental to volcanism or magmatic flooding,

Activity

When the "impact point" or "collisions aggregation point"
is located in a plate of different stress type, it will affect the
formation of volcanic activity or magmatic overflow. In
Figure 4, when the "impact point" or "collisions aggregation
point" is in a compressive stress plate, the structural
weakness or fracture caused by the impact or "Collisions
Aggregation Effect” will "heal" and disappear at a certain
speed, the channel that the magma invades or migrates shut

and will not form LIPs. It is still too late for the magma to
accumulate enough pressure, that the channel is closed;
While the tensile stress will have no effect on the volcanism
or magmatic flooding and may even contribute to its
development.

3. Results

According to the global paleogeographic maps and data
about the Late Permian, the SLIP (point A in Figure 5) is
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located at 60°N, 80°E in the Siberian Plateau at the Late
Permian (Figure 5) [28-29]; the Falkland Plateau crater
(Point D in Figure 5) is located at 70°S, 30°E of the
southwestern corner of the Gondwanaland in the
southernmost point of the South America [18], [28], [30],
and the Wilkes Land crater (point E in Figure 5) It may be
at 60°S, 110°E [9, 28]. Figure 5 shows the Falkland Plateau
crater is in the junction of the Antarctic and South American
plates, near the southern orogen of South America [28], and
the state may be pressure-type; The Wilkes Land crater is in
the eastern Antarctica, close to the Australian plate, not in
the orogenic belt, the stress state should not be the pressure
type, but is a wide range of ice cover [28]. Figure 6 and 7
show the relationship of the location between the Siberian
LIPs and Falkland Plateau crater or Wilkes Land crater does
not have a antipodal characteristic, nor have a linear
"Collisions Aggregation Effect" profile, but have a nonlinear
"Collisions Aggregation Effect" distribution [7], the
Falkland Plateau crater correspondence may be better.
While whether or not the Falkland Plateau crater or Wilkes
Land crater was finally confirmed as a true meteorite crater,
their relationships with the Siberian LIPs should have a
nonlinear distribution of "Collisions Aggregation Effect"
when the time they formed close to the Siberian LIPs, and is
the main reason for the formation of the Siberian LIPs. The
velocity vector direction of the meteorite impact may have a
smaller angle of impact, and significantly eastward (relative

to the Earth's center).

fault
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Figure 4. A fracture evolution model for compressively-stressed plate.

a. A meteorite impact on the plate causes a fault zone at the "impact point" or
"collisions aggregation point"; b. When the "impact point" or "collisions
aggregation point" is located in the compressive-stress plate, the fracture
system caused by the impact will gradually "heal", may be more obvious in
the deep of the fracture system; c-d. When the deep of the fault system
completely "heal", the channel that magma invades or migrates is closed.
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Figure 5. Tectonic Framework of Pangea at about 260Ma [6], [28], [31-36].

1-Junggar; 2-Tarim Block; 3-Qaidam Terrane; 4-Kunlun Terrane; 5-Amuria Block; 6-North China Block; 7-Yangtze (YZ) Block; 8-Kalimantan Plate;
9-Indo-Plate; 10-Malaysia Block; 11-Iranian Plate; 12-Turkey Plates; A-Siberian Mantle Plume (SLIP); B-Tarim Mantle Plume; C-Emeishan Mantle Plume

(ELIP); D- Falkland Plateau crater; E-Wilkes Land crater.
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Figure 6. The paleogeographic location of the SLIP, Falkland Plateau crater, Wilkes Land crater.
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Figure 7. The Relative position relationship of the SLIP, Falkland Plateau crater, Wilkes Land crater.

In the Figure 6, 7, the relationship of the location between
the Siberian LIPs and Falkland Plateau crater or Wilkes Land
crater does not have a antipodal characteristic, nor have a
linear "Collisions Aggregation Effect" profile, but have a
nonlinear "Collisions Aggregation Effect" distribution [7],
the Falkland Plateau crater correspondence may be better.
After the comprehensive analysis, consider that the velocity
vector direction of the meteorite impact may have a smaller
angle of impact, and significantly eastward (relative to the
Earth's center).

4. Discussion

Based on the above findings, the author believes the
following points are worth discussing:
(i). Based on the "Collisions Aggregation Effect", if the

"collisions aggregation point" can form LIPs, the "impact
point" should also have volcanism, magma overflow or LIPs
formation. Taking into account the energy loss form the
"impact point" to "collisions aggregation point", the impact
will be more obvious and serious influence on the crust,
mantle. However, this does not mean that this
correspondence relationship will surely appear, it will depend
on the geographical locations of the "impact point" and the
"collisions aggregation point", the stress characteristics of the
plate which the "impact point" and the "collisions
aggregation point" located, the size of the meteorite, the
impact velocity, the direction of the impact velocity vector
and others [7]. In general, if the "impact point" can form
LIPs and the '"collisions aggregation point" does not
necessarily form LIPs; conversely, if there are LIPs at the
"collisions aggregation point", the "impact point" should
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form LIPs, which is the diminishing impact energy decides.
Based on the above, at the Late Permian, the SLIP is about in
the Siberian Plateau at 60°N, 80°E, the Falkland Plateau
crater is located in the southwestern corner of the Gondwana,
about 70°S, 30°E at the southern tip of the South America,
while the Wilkes Land crater may be at 60°S, 110°E. The
location relationship between the Siberian LIPs and the
Falkland Plateau crater or Wilkes Land crater does not have a
antipodal characteristic, nor have a linear "Collisions
Aggregation Effect" profile, but have a nonlinear "Collisions
Aggregation Effect" distribution [7], the Falkland Plateau
crater correspondence may be better. According to the results,
the SLIP as the LIPs of "collisions aggregation point", the
"impact point" should have a high probability to develop
LIPs. However, no reports of LIPs developed in the Late
Permian have been reported in either the Falkland Plateau
crater or Wilkes Land crater. The above results show that the
Falkland Plateau crater is in the combination zone of the
Antarctic and South American plate at the Late Permian,
close to the southern orogenic belt of the South America, and
the stress state of the crater may be pressure type. This may
be one of the reasons why there is no final development of
LIPs at the Falkland Plateau crater based on the analysis in
Figure 5; The Wilkes Land crater is located in the eastern
Antarctica, close to the Australian plate, not in the orogenic
belt, and the stress state should not be pressure type, but is in
a wide range of ice cover area. When a meteorite falls on an
ice cover area with thickness of kilometers (perhaps thicker),
its energy is consumed and may cause a wide range of ice to
melt, even sea levels rise. However, many reports indicate
that the sea level was significantly decreased in the Late
Permian [8]. Is the Falkland Plateau crater more likely to be
the location of the impace which led to the SLIP?

(i1). With the high-tech detection technology, there may be
more and more craters will be found. However, the celestial
bodies that form LIPs or cause formation of LIPs should have
either: the impact time should be earlier or same as the LIPs;
the size should be of a certain size; the "impact point" and the
LIPs should have the "Collisions Aggregation Effect"
distribution profile;

(iii). It has been reported that about 200 Ma
geochronological results were obtained in the mid-Atlantic
igneous rocks (CAMP) [37-38], whose main eruption time
was significantly later than the meteorite impact event that
caused the formation of the SLIP, and whether it is possible
that the meteorite impact event that caused the formation of
the SLIP is the reason for the formation of the mid-Atlantic
igneous rocks (CAMP)? Is the meteorite impact event that
caused the formation of the SLIP related to the breakup of the
supercontinent Gondwana?

(iv). With regard to the latest developments in research on
the Falkland Plateau crater and Wilkes Land crater, the author
will continue to monitor and continue discuss.

5. Conclusion

Based on the research results of the full text, the author

gets the following conclusions and understandings:

(i). The late Permian: the siberian LIPs are in the Siberian
plate at 60° N, 80 °E; the Falkland Plateau crater is located in
the southwestern corner of the Gondwana, about at 70° S, 30°
E, at the southernmost point of the South American plates,
close to the southern orogenic belt of the South America and
the stress state of the Falkland Plateau crater may be under
pressure; the Wilkes Land crater may be located at 60° S, 110°
E, at the eastern Antarctic continent, close to the Australian
plate, is not located in the orogenic belt and the stress state of
the Wilkes Land crater should not be pressure-type, but is in
a wide range of ice covered area;

(i1). Figure 6 and 7 show the relationship of the location
between the Siberian LIPs and Falkland Plateau crater or
Wilkes Land crater does not have a antipodal characteristic,
nor have a linear "Collisions Aggregation Effect" profile, but
have a nonlinear "Collisions Aggregation Effect" distribution,
the Falkland Plateau crater correspondence may be better;

(ii1). Whether or not the Falkland Plateau crater or Wilkes
Land crater was finally confirmed as a true meteorite crater,
their relationships with the Siberian LIPs should have a
nonlinear distribution of "Collisions Aggregation Effect"
when the time they formed close to the Siberian LIPs, and is
the main reason for the formation of the Siberian LIPs. The
velocity vector direction of the meteorite impact may have a
smaller angle of impact, and significantly eastward (relative
to the Earth's center);

(iv). About the celestial body which its impact can form
LIPs or cause the formation of LIPs, it should have: the
impact time should be earlier than LIPs or almost
simultaneously; a certain size; the "impact point" and the
LIPs distribution area has a "Collisions Aggregation Effect”
distribution characteristics;

(v). Figure 2 shows a possible formation model about LIPs
of a celestial body collision: due to the violent impact of a
celestial body, created a tectonic weakness in the crust, even
up to the crust-mantle boundary, a fault zone pointing to the
Earth's center, and a radial spherical fracture group at the
"impact point" or "collisions aggregation point"; the magma
originating from the mantle intrude along the weak zone
under pressure, a large number of magma invaded and
gathered in the radial spherical fracture group, causing the
overlying strata rising slowly, forming a dome and a similar
head-tail structure of the mantle plume that the head dilated,
tail slender deep into the mantle on the longitudinal. When
excessive magma is accumulated in the "magma chamber"
and exceeds the "threshold" of the overlying rock pressure,
volcanic eruptions and magmatic flooding occur on the
fracture system pointing to the Earth's center and eventually
form LIPs. After that, the magma chamber pressure was
reduced and the volcanic eruption or magmatic flooding
entered the interim period. When the magma from the mantle
once again filled the magma chamber, caused the pressure to
rise in the magma chamber, the volcanic eruption or
magmatic flooding began again. In this cycle, large-area
overflow magmatic rocks were distributed on the ground.
The volcanism, magmatism cease, and the magma period
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ends because of the magma from the mantle is no longer
injected into the magma chamber when the the physical or
chemical environment of the magma changes in the mantle or
the magma intrusion channel is closed;

(vi). Figure 3 shows that when the "impact point" or
"collisions aggregation point" is in the compressional plate,
the weak zones or faults caused by the impact or "Collisions
Aggregation Effect" will" heal "and disappear at a certain
speed, and the magma is still too late to accumulate enough
pressure to invade the magma that the passage to be
transported has been closed, while tension stress has no effect
on volcanism or magmatism and may even contribute to it;

(vii). The author will continue to pay attention to the latest
research progress on the Falkland Plateau crater and Wilkes
Land crater, and will continue to discuss.
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