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Abstract: This study reviews the Meso–Cenozoic tectonic paleo-reconstructions for the East Asian
and western North American continental margins, focusing on strike-slip tectonics. It follows previ-
ous studies by the present and other authors, which investigated the Cretaceous turn of geological
evolution (CTGE). They largely studied significant changes in the Earth’s mineralization, magma-
tism and climate. The present study focuses on significant changes related to the Earth’s rotation
velocity. This question is significant not only for fundamental science, but also for applied geology,
because CTGE is marked by abundant ore and energetic resources. The results show domination
of sinistral shearing on the NE-oriented Asian margin during the pre-early Cretaceous time that
turned to significant development of dextral movements in the mid Cretaceous–Cenozoic time. On
the NW-oriented American margin, significant development of sinistral movements in the pre-early
Cretaceous time turned to domination of dextral shearing during late Cretaceous and Cenozoic.
These tectonic changes indicate the transition of the Earth’s rotation from the accelerating towards
decelerating regime after CTGE (135–120 Ma). This change may be caused by the transition of the
Earth’ mass to, and then, away from the polar regions, the processes being related to melting and
freezing of the ice caps.

Keywords: sinistral and dextral faulting; major lateral movements; Earth’s rotation; Cretaceous turn
of geological evolution

1. Introduction

This study reviews the Meso–Cenozoic tectonic paleo-reconstructions for the East
Asian and western North American continental margins, focusing on strike-slip tectonics.
It follows our and other previous works [1–5], which investigated the Cretaceous turn
of geological evolution (CTGE). They largely studied significant changes in the Earth’s
mineralization and large igneous provinces [4,5]. A major question of the present study is
if this turn was associated with a significant change of the Earth’s rotation velocity? If yes,
it should be reflected by contemporary changes of strike-slip tectonics on the eastern (NE-
oriented) and western (NW-oriented) continental margins of North Pacific. This question is
significant not only for fundamental science, but also for applied geology, because CTGE is
marked by abundant ore and energetic resources.

Our previous studies [1,2] on the matter suggested that the galactic seasons of the
Earth indicate significant changes caused by its distance from the Sun while that star
was flying along its elliptical orbit. Under the gravitational influence of a huge mass at
the galactic center, the Solar System, including Earth, became extended when it moved
closer to the center and then contracted back towards the Sun when it became more
distant. Therefore, the galactic winters on the Earth coincided with closer to the galactic
center position of the Solar System and vice versa. Galactic winters occurred on the Earth
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during the Vendian, Carboniferous–Permian and Late Cenozoic periods. These times were
characterized by long-term decreases in global temperature and biodiversity, and by the
formation of supercontinents. In the warmer galactic seasons like the Jurassic–Cretaceous
time, the Earth would have some semblance of Venus conditions with its widespread mafic
volcanism, disseminated thicker crust, and dense ‘gas-laden’ atmosphere. One of the major
consequences of this hypothesis is that there are critical points of the Earth’s history that
were named the turns of geological evolution. The last of them occurred in early Cretaceous
(135–120 Ma), when the Earth got the closest to the Sun position and then began moving
away from it [2].

A.N. Tretyak [3] applied a similar approach to the interpretation of the geological
history of the Earth. He also summarized the previous reviews on the Phanerozoic evo-
lution of major geological processes including paleomagnetism, volcanic activity, climate
(particularly glaciations), orogenies, sea level and organic life to synchronize them with the
galactic seasonality. As a result, a galactic year was defined with a duration of 215 million
years, including a short (30 million years) winter, a long (85 million years) summer, and
spring and winter seasons of 50 million years each. The Cretaceous period was placed in
the middle of the galactic summer, corresponding to the location of the Solar System in
maximum distance from the galactic center. This is where the similarity between our mod-
els ends. According to the Tretyak’s assumption [3], the galactic seasonality is controlled
by passages of the solar system through jets of cosmic dust and ‘gas emanations’ that are
responsible for global cooling during the galactic winters that occurred in Late Cenozoic,
Triassic and Silurian–Devonian. The associated processes include intense volcanic and
seismic activities, the fast movement of lithospheric plates, an uplift of continents and an
increase in the frequency of magnetic reversals. In contrast, the summer-time on the Earth
is characterized by a calm geodynamic regime and low magmatic activity, which directly
contradicts our hypothesis [2,4,5]. In addition, A.N. Tretyak [3] suggests that the galactic
summers were accompanied by deceleration of the Earth’s rotation. The latter is caused
by a decreased influence of external gravitational, magnetic and electromagnetic fields, a
resistance to which could speed up the rotation. This suggestion is the subject of testing in
this review.

It is well known that the North Pacific has been surrounded by convergent and
transform boundaries indicating oblique interactions of tectonic plates for at least the
Meso–Cenozoic time [6,7]. The associated continental margins served as an arena for
strike-slip tectonics, with left-lateral shears dominating on the NE-trending East Asian
margin, and right-lateral (dextral) shears dominant on the NW-trending American margin.
This phenomenon is explained by the permanent equator-oriented forces related to the
Earth’s rotation that synchronously initiate the right- and left-lateral motions (dextral and
sinistral, respectively) of the continental masses [8–11]. The resulting circum-oceanic shear
zones do not intersect each other and are associated with the frontal orogenic belts and rear
extension structures.

The Earth’s rotation is generally decelerating, a state that is caused by the tidal friction
related to the gravitational pull of the Moon and, to a lesser extent, the Sun [12,13]. Another
process significantly influencing secular changes of the Earth’s rotation is the melting and
freezing of polar ice caps and the corresponding change of water volumes on continents
and in the world ocean. In addition, S. Newcomb [14], M.V. Stovas [15], N.N. Pavlov [16],
P.S. Voronov [8,9], V.P. Utkin [10,11] and many other researchers defined that the secular, rel-
atively gradual variations of the Earth’s rotation were complicated by ‘irregular variations’
resulting in multiple transformations of geodynamic regimes on continental margins.

The dynamics of Earth’s liquid core can also influence the rotation [17]. However, it is
not clear enough actually and, consequently, not discussed in this review.

As V.P. Utkin [10,11] inferred, variations of the Earth’s rotation led to differences in
development of the global strike-slip zones (Figure 1). The NW-dextral zones are suggested
to have been preferentially developed when the rotation slows down (decelerates), while
the NE-sinistral zones are preferentially developed when it speeds up (accelerates). In
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addition, the V.P. Utkin’s paleo-reconstructions suggested that the NE-sinistral displace-
ments in the Northern Hemisphere prevailed during the Mezo–Cenozoic time, while the
NW-dextral movements dominated during the Paleozoic time, indicating long-term periods
of acceleration and deceleration in the Earth’s rotation, respectively.

Minerals 2023, 13, x  3 of 18 
 

 

while the NE-sinistral zones are preferentially developed when it speeds up (accelerates). 
In addition, the V.P. Utkin’s paleo-reconstructions suggested that the NE-sinistral dis-
placements in the Northern Hemisphere prevailed during the Mezo–Cenozoic time, while 
the NW-dextral movements dominated during the Paleozoic time, indicating long-term 
periods of acceleration and deceleration in the Earth’s rotation, respectively. 

 
Figure 1. Physical model of an unevenly rotating sphere showing the system of rotation-related 
planetary fracturing with global shear zones and frontal orogenic belts (modified after [11]). 

As will be shown below, the reported tectonic transformations evidence that CTGE 
consisted not only in some of Earth’s approach to the Sun in late Jurassic and early Creta-
ceous, but also in an anomalous increase of the Earth’s rotation velocity. 

Note that, in the figures compiled from other works below, many symbols and ab-
breviations are not explained, since they are not discussed in this review, which is focused 
on strike-slip faulting traditionally indicated by the arrows pointing in opposite direc-
tions. 

2. Results 
2.1. Strike-Slip Deformations on the East Asian Margin 

The most studied tectonic zones on the East Asian margin belong to the Tancheng–
Lujiang (Tan–Lu) and Sikhote–Alin fault systems (Figure 2; [18–21]). 

Figure 1. Physical model of an unevenly rotating sphere showing the system of rotation-related
planetary fracturing with global shear zones and frontal orogenic belts (modified after [11]).

As will be shown below, the reported tectonic transformations evidence that CTGE con-
sisted not only in some of Earth’s approach to the Sun in late Jurassic and early Cretaceous,
but also in an anomalous increase of the Earth’s rotation velocity.

Note that, in the figures compiled from other works below, many symbols and abbre-
viations are not explained, since they are not discussed in this review, which is focused on
strike-slip faulting traditionally indicated by the arrows pointing in opposite directions.

2. Results
2.1. Strike-Slip Deformations on the East Asian Margin

The most studied tectonic zones on the East Asian margin belong to the Tancheng–
Lujiang (Tan–Lu) and Sikhote–Alin fault systems (Figure 2; [18–21]).
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Figure 2. The Tan–Lu and Central Sikhote–Alin sinistral fault systems after [21]. Dashed line indicates
suggested and overlapped strike-slip faults.

Most of these faults are sinistral, with the along-fault displacements up to several
hundred kilometers and the late Jurassic to early Cretaceous timing that were defined
using the paleomagnetic measurements and isotopic geochronology of associated igneous
rocks [20–22]. The large-scale sinistral deformations of that time are clearly manifested by
the giant S-fold structures, one of which was identified at the northeastern termination of
the Tan–Lu system (Figure 3; [23,24]).
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sinistral to NW dextral transformation in East Asia. 

Figure 3. Giant S-fold structure on geological scheme of the Sikhote–Alin Fold Belt (A) and tectonic
reconstruction at the end of Early Cretaceous (B) after [23,24].

In contrast, some dextral NW-trending faults were developed in East Asia during
the mid-Cretaceous–Cenozoic time. They were associated with pull-apart basins along
both sides of the Tan–Lu system [25]. To the north, dextral movements of Aptian–Albian
age formed the so-called Kolyma Loop and South Anyui Suture that together may be
considered as a giant Z-fold structure (Figure 4; [26]). Thus, Aptian (113–125 Ma), the time
immediately following CTGE (135–120 Ma), may be considered as a proximal date of NE
sinistral to NW dextral transformation in East Asia.
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Figure 4. South Anyui Suture and Kolyma Loop on the geological (A) and tectonic (B) schemes of
NE Asia after [26].

Later, the centers of dextral movements shifted southeastward, appearing as the
Paleocene–early Eocene shears in the Bohai Basin [27] and the Eocene–Miocene pull-apart
basins, including the Yellow Sea [22,28], the Sea of Japan, the Sea of Okhotsk, and the South
China Sea [29,30]. These movements are commonly attributed to the Indian–Eurasian
collision, which may be due to the late Cretaceous–Paleogene right-lateral displacement
along the Ninetyeast transform fault [31]. Another popular explanation is that the Cenozoic
dextral movements were related to the NNW-directed subduction of the Pacific to the
Eurasian plates [32,33]. At the same time, NE-oriented left-lateral faulting associated with
the Paleogene magmatic activity also took place in East Asia, particularly in the eastern
Sikhote–Alin Foldbelt, Far Eastern Russia [34]. However, this faulting was minor, related
to the major pre-Cenozoic sinistral shearing of regional scale [18,21].

Thus, the strike-slip motions along East Asia were generally reoriented during mid-
late Cretaceous, the time following CTGE. This supports our hypothesis, though contradicts
Utkin’s suggestion [11] that the NE-sinistral displacements in the North hemisphere pre-
vailed during the Mezo-Cenozoic time.

2.2. Strike-Slip Deformations on the Western North American Margin

Western North America is an arena of NW-trending dextral faulting that has domi-
nated since at least the late Cretaceous [35]. This statement is illustrated by Figure 5 [36].

This domination, however, is questionable for the earlier Mesozoic time. Many Jurassic
and early Cretaceous paleotectonic studies reconstruct prevailing NW-dextral faulting,
while others argue the significant development of sinistral shears. For example, the middle
Jurassic to mid-Cretaceous reconstruction by J. Nelson and M. Colpron [35] shows well-
developed dextral faults associated with large magmatic bodies and ore deposits of the
middle Jurassic to mid-Cretaceous age in the northwestern America (Figure 6).



Minerals 2023, 13, 516 7 of 17Minerals 2023, 13, x  7 of 18 
 

 

 
Figure 5. Schematic tectonic map of western North America illustrating the relationship between 
major Cordilleran tectonic units and metamorphic core complexes formed from late Mesozoic to 
late Cenozoic time ([36] and references therein). 

This domination, however, is questionable for the earlier Mesozoic time. Many Juras-
sic and early Cretaceous paleotectonic studies reconstruct prevailing NW-dextral faulting, 
while others argue the significant development of sinistral shears. For example, the mid-
dle Jurassic to mid-Cretaceous reconstruction by J. Nelson and M. Colpron [35] shows 
well-developed dextral faults associated with large magmatic bodies and ore deposits of 
the middle Jurassic to mid-Cretaceous age in the northwestern America (Figure 6). 

Figure 5. Schematic tectonic map of western North America illustrating the relationship between
major Cordilleran tectonic units and metamorphic core complexes formed from late Mesozoic to late
Cenozoic time ([36] and references therein).



Minerals 2023, 13, 516 8 of 17Minerals 2023, 13, x  8 of 18 
 

 

 
Figure 6. Middle Jurassic to mid-Cretaceous tectonics, magmatism and associated deposits in the 
Canadian and Alaskan Cordillera after [35]. Inset shows relationship of the Early Cretaceous trans-
current faults and inferred zone of extension and magmatism in northern British Columbia and 
southern Yukon after [37]. AK, Alaska; YT, Yukon Territory; NWT, North–West Territory; BC, British 
Columbia; NRMT, the Northern Rocky Mountain Trench; BB, Bowser basin. 

In this scheme, the major dextral displacements along the Northern Rocky Mountain 
Trench (Figure 6) and related faults are inferred to transfer into northwest-directed exten-
sion in southeast Yukon and compression along Tombstone thrust in western Yukon, 
when 430 km of displacement is restored along the Eocene Tintina fault (long dashes). At 
the same time, this reconstruction includes the minor sinistral shearing. For example, the 
fault shown in gray in the upper left corner of Figure 7 is not only left-lateral, but also 
orthogonal to the major right-lateral shears, suggesting its relation to the acceleration of 
the Earth’s rotation. 

The paleotectonic studies arguing the Jurassic and early Cretaceous sinistral shearing 
followed by the late Cretaceous–Cenozoic dextral shearing in western North America are 
also numerous [38–44]. They can help us to define the time of sinistral-to-dextral strike-
slip transformation in western North America. 

J.W.H. Monger et al. [38] reported the late Jurassic–early Cretaceous fore- and back-
arc rock complexes shifted along the faults, indicating the Early to mid-Cretaceous sinis-
tral transcurrent regime in the Canadian Coast Belt. Later, P.A. Umhoefer [39] and J.L. 
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Figure 6. Middle Jurassic to mid-Cretaceous tectonics, magmatism and associated deposits in
the Canadian and Alaskan Cordillera after [35]. Inset shows relationship of the Early Cretaceous
transcurrent faults and inferred zone of extension and magmatism in northern British Columbia and
southern Yukon after [37]. AK, Alaska; YT, Yukon Territory; NWT, North–West Territory; BC, British
Columbia; NRMT, the Northern Rocky Mountain Trench; BB, Bowser basin.

In this scheme, the major dextral displacements along the Northern Rocky Mountain
Trench (Figure 6) and related faults are inferred to transfer into northwest-directed extension
in southeast Yukon and compression along Tombstone thrust in western Yukon, when 430
km of displacement is restored along the Eocene Tintina fault (long dashes). At the same
time, this reconstruction includes the minor sinistral shearing. For example, the fault shown
in gray in the upper left corner of Figure 7 is not only left-lateral, but also orthogonal to the
major right-lateral shears, suggesting its relation to the acceleration of the Earth’s rotation.

The paleotectonic studies arguing the Jurassic and early Cretaceous sinistral shearing
followed by the late Cretaceous–Cenozoic dextral shearing in western North America are
also numerous [38–44]. They can help us to define the time of sinistral-to-dextral strike-slip
transformation in western North America.

J.W.H. Monger et al. [38] reported the late Jurassic–early Cretaceous fore- and back-arc
rock complexes shifted along the faults, indicating the Early to mid-Cretaceous sinistral
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transcurrent regime in the Canadian Coast Belt. Later, P.A. Umhoefer [39] and J.L. Nelson
with coauthors [40] reconstructed sinistral oblique convergence during the late Jurassic
and earliest Cretaceous and suggested a major change in the tectonics of the Cordillera
at 125–120 Ma. Sauer et al. [41] and Beranek et al. [42] strongly supported these recon-
structions with the U-Pb and Hf isotopic data for zircons extracted from the Jurassic–late
Cretaceous arc-magmatic and associated sedimentary rocks (Figure 7).

Minerals 2023, 13, x  9 of 18 
 

 

Jurassic and earliest Cretaceous and suggested a major change in the tectonics of the Cor-
dillera at 125–120 Ma. Sauer et al. [41] and Beranek et al. [42] strongly supported these 
reconstructions with the U-Pb and Hf isotopic data for zircons extracted from the Jurassic–
late Cretaceous arc-magmatic and associated sedimentary rocks (Figure 7). 

 
Figure 7. Late Jurassic–Early Cretaceous paleogeographic reconstruction for NW North America 
modified by Beranek et al. [42] from base map of Nelson et al. [40]. Red triangles represent the in-
ferred axis of Late Jurassic–Early Cretaceous arc magmatism. Note that the major sinistral fault 
shown in this scheme is NE-oriented (Brooks Range), suggesting its relation to acceleration of the 
Earth’s rotation. See Figure 6 for comparison. 

Figure 7. Late Jurassic–Early Cretaceous paleogeographic reconstruction for NW North America
modified by Beranek et al. [42] from base map of Nelson et al. [40]. Red triangles represent the
inferred axis of Late Jurassic–Early Cretaceous arc magmatism. Note that the major sinistral fault
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The highly cited work by T.H. Anderson [43] summarized the tectonics of a continent-
scale, sinistral transcurrent fault system that had been named the Mexico–Alaska megashear
(Figure 8).
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mid–late Jurassic pull-apart basins (yellow) and mélange (blue) simplified after [43].

The mid–late Jurassic age (169–148 Ma) of the Mexico–Alaska megashear is defined by
the dates of sediment deposition in associated pull-apart basins and sedimentary mélange,
as well as by dates of the preceding Siskiyou and the following Nevadan Orogenies. The
structure is about 8000 km long, consisting of numerous faults of regional and local scale.
It is generally NW-oriented transtensional, including the NE-trending transpressional
segments in Alaska and the Blue Mountains, Oregon (Figure 6) and, smaller segments,
in other areas [43]. The highly complex character of the megashear is evidence for its
significant deformation by the later dextral motions, so that a primary orientation of the
faults may not be confidently defined. Therefore, it may be inferred, that most of the local
sinistral faults forming the megashear were initially NE trending, related to the accelerating
Earth’s rotation. Some of them have probably remained the primary NE orientation, but
become transpressional, as reported in Alaska and Blue Mountains [43].

Wyld et al. [44] reconstructed the mid-Cretaceous (100 Ma) paleogeography of the
United States and Canadian Cordillera, based on (a) restoring displacements within the
major late Cretaceous to Cenozoic contractional and extensional belts, and (b) restoring
displacements along the major Late Cretaceous to Cenozoic dextral strike-slip faults of the
northern Cordillera. According to these reconstructions, the total mid-Cretaceous dextral
displacements ranged from ~450 to 900 km.

Thus, the sinistral-to-dextral strike-slip transformation in the western North America
took place from 125 to 100 Ma, the time immediately following CTGE (135–120 Ma) and is
correlated with the similar event in East Asia (see Section 2.1 beforehand).
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2.3. The CTGE-Related Paleotectonic Reconstructions for NE Asia and NW America

This section of our review is based on numerous geological materials compiled and
summarised as the Phanerosoic tectonic paleoreconstructions by the international group of
authors from U.S. Geological Survey, Exxon Exploration Co., Geological Survey of Canada,
Michigan State University, Russian Academy of Sciences, University of Alaska, University
of Texas, and Yakutian Academy of Sciences [6]. Figures 9–11 reproduce three of these
reconstructions showing the tectonic evolution of North Pacific continental margins at
120–100 Ma, 100–84 Ma, and 84–52 Ma, respectively.
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Figure 9. Aptian through Albian (120 to 100 Ma, at and after CTGE) stage of tectonic model by [6]. 
Larger black arrows indicate plate motions, while smaller black arrows indicate tectonic move-
ments along strike slip faults. Other symbols are used to distinguish between different terranes 
that is insignificant for this study. 

Figure 9. Aptian through Albian (120 to 100 Ma, at and after CTGE) stage of tectonic model by [6].
Larger black arrows indicate plate motions, while smaller black arrows indicate tectonic movements
along strike slip faults. Other symbols are used to distinguish between different terranes that is
insignificant for this study.

In these reconstructions, the sinistral-to-dextral transition is proposed to have occurred
in the late Cretaceous time (84 Ma), that is 40–50 Ma after STGE. This is later than in the
reconstruction by Wyld et al. [44], but also fits into the STGE hypothesis suggesting some
delay between the cosmic event and its tectonic consequence on the Earth.

Other reconstructions by W. Nockleberg with coauthors, which are not reproduced
in this work, traced the domination of sinistral displacements from early Cretaceous
back to late Triassic (230–208 Ma) and the domination of dextral displacements from late
Cretaceous forth to Quaternary (Figures 10–20 in [6]). This indicates a secular character of
the considered strike-slip tectonics.
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that is insignificant for this study.
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arrows indicate plate motions, while smaller black arrows indicate tectonic movements along strike
slip faults. Other symbols are used to distinguish between different terranes that is insignificant for
this study.
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3. Discussion

All the tectonic paleo-reconstructions reviewed in the Results section beforehand
support our suggestion that GTSE consisted not only in the significant transformation of
various processes on and inside the Earth and the formation of giant ore and energetic
resources [2,4,5], but also in a secular change of the Earth’s rotation velocity. This change
was reflected on both North Pacific continental margins by primary development of NE-
sinistral shearing during the Mesozoic before CTGE and NW-dextral shearing after CTGE,
including some lag between the cosmic and tectonic events. This may be considered as a
direct contradiction to the Tretyak’s assumption [3] that the galactic summer is accompanied
by deceleration of the Earth’s rotation and a correction of Utkin’s suggestion [10] that the
NE-sinistral displacements globally prevailed during the Mezo–Cenozoic time, while the
NW-dextral movements dominated during Paleozoic. However, Utkin’s general inference
that the NE-sinistral shearing indicates acceleration of the Earth’s rotation, while the NW-
dextral shearing corresponds to its deceleration seems reasonable. Below, we will discuss
possible causes of this inference with respect to the results of this review.

It should also be noted that the most popular explanation of the regional changes
in strike-slip tectonics is that they are caused by changes in plate motions. Particularly,
the Cenozoic dextral movements in East Asia are linked to the NNW-directed subduction
of the Pacific to the Eurasian plates and the Indian–Eurasian collision [32,33]. There is
no objection for this. However, the question is the following: what directs these plate
movements? Could it partly be the decelerating Earth’s rotation? Yes, just because the
rotation is primary relative to plate tectonics, although the former may secondarily depend
on the latter [45].

3.1. The Earth’s Rotation and Distance from the Sun

Table 1 and Figure 12 demonstrate that the Earth occupies a very specific position in
the solar system. Currently, it belongs to the group of planets, which are relatively distant
from the Sun and rotating relatively fast, with the rotation period close to or shorter than
the Earth’s day. However, the Earth takes place near the boundary between the group
with the distant and quickly rotating planets including Mars, Jupiter, Saturn and Neptune
and another group including Venus and Mercury, which are orbiting closer to the Sun and
rotate more slowly. In addition, Venus rotates in the opposite direction relative to all other
planets of the Solar System.

Table 1. Distance from the Sun (in average) and rotation period of major planets in the solar system [46,47].

Planet Distance from the Sun, mln. km Rotation Period, Earth’s Day

Mercury 57.9 58.67
Venus 108.2 243 1

Earth 149.6 1
Mars 227.9 1.03
Jupiter 778.6 0.41
Saturn 1433.5 0.44
Uranus 2872.5 0.72
Neptune 4495.1 0.67

1 Retrograde rotation.

Following a general trend of the planets’ rotation shown by the linking line in Figure 12,
it may be inferred that the shorter distance from the Sun could cause the slower rotation of
the Earth. On the other hand, the CTGE hypothesis suggests that the Earth was closer to
the Sun during the Cretaceous than recently and during late Paleozoic [2]. Then, the Earth’s
rotation should decelerate before CTGE and accelerate after it. This totally contradicts the
results of this review and corresponds to the widely accepted conception that rotation of
Earth and other planets is primarily related to the causes from the initial stages of the solar
system formation [12,13].
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3.2. The Earth’s Rotation, Climate Change and Related Processes

As defined for the time after the last glaciation [12,13], melting of the continental
ice sheets controls speed of the Earth’s rotation. The increase of global temperature and
associated melting of the ice caps lead to a decrease of the significant load on the Earth’s
crust, accompanied by the straightening and an uplift of the crust in the circumpolar regions.
This geodynamic relaxation moves masses closer to the Earth’s axis, which, according to the
law of conservation of angular momentum, causes the Earth to rotate faster. The decrease
of global temperature should have the opposite effect.

This corresponds well with the CTGE transformation of global climate and strike-slip
tectonics on the North Pacific continental margins. The early–mid Cretaceous warming
turned to cooling in the late Cretaceous and Cenozoic, a view that has been reported by
several isotopic studies [2] (and references therein). This study has reviewed the tectonic
paleo-reconstructions involved indicating the contemporary sinistral-to dextral transition
of shearing that is suggested to be related to the change of accelerating to decelerating
regimes of the Earth’s rotation.

The correlation of the rotational, tectonic and climatic changes at CTGE can be addi-
tionally linked to the anomalously high magmatic activity and sea level [2,5]. This linkage
was defined for the recent world by [45,48–51]. Other detailed studies have explored
the particular nature, precise causes and debate related to Cretaceous anomalous mag-
matic [52,53], geothermal [54], slab super flux [55], oceanic spreading floor closure [56],
high sea-stand [57] events, in geological processes spanning peak CTGE time.

The rotational effects of tidal friction, polar motions and other processes, which are
considered in the literature [12,13,17], seem too low relative to the climatic change, so that
we could not detect them in this study.

It may be noted finally that one of the most interesting questions raised by this review
is the following: what was the relationship between the NE- and NW-trending strike-slip
faults caused by CTGE? We suppose that it was very complex, including the rotation of
tectonic blocks and the opening of local fractures filled with small magmatic intrusions and
related ores [2,4].
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4. Conclusions

The given review of Meso–Cenozoic strike-slip dislocations in the North Pacific realm
may be summarized as follows:

1. Domination of sinistral shearing on the NE-oriented East Asian margin during the
early Cretaceous, Jurassic and possibly Triassic times turned to significant develop-
ment of dextral movements in the following mid–late Cretaceous and Cenozoic time.

2. Domination of dextral shearing on the NW-oriented Northwest American margin dur-
ing late Cretaceous and Cenozoic followed significant development of sinistral move-
ments in the preceding early–mid Cretaceous, Jurassic and possibly Triassic times.

3. In summary, these tectonic transformations indicate the change of the Earth’ rotation
from the accelerating to decelerating regime after CTGE (135–120 Ma).

4. The change of the Earth’ rotation may be caused by the transition of the Earth’ mass
to, and consequently from, the polar regions, the processes related to melting and
freezing of the ice caps corresponding to the increase and following decrease of
global temperature.
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