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Abstract: Materials all over the world are doing opening-closing movement. The thermal (heat energy) derived
upward movement of material can be defined as opening, while the potential gravity of derived downward sinking
movement be defined as closing. Opening-closing movement obtains the synchronized unity between vertical and
horizontal opening-closing and the properties of interdependence, mutual opposition and transformation. So that,
under the control and regulate of rotating movement it transforms all Earth material, tectonics and energy etc. from
the state of disorder to be ordered, and finally built up the dynamically stable equilibrium system of opening-closing-
rotating tectonics. Therefore, the unceasingly cyclic evolution of formation, destruction and renovation of the dy-
namically stable equilibrium system is the only basis and effective method for the research on the working of the
Earth’s interior. For that, we have delineated 8 vertically opening-closing tectonic cycles and the Earth crust spher-
ical opening-closing tectonic cycle. And preliminary established the 4-dimensional working system of the Earth. The
establishment of the dynamically stable equilibrium system is fulfilled in accordance with the 4 long term standing
natural laws, such as, the gravity or mass balancing criteria, the minimum internal energy principle in crystallization,
geometric preferred orientation growth principle and principle of horizontal material homogeneity. Among them
gravity balancing is the leading law. Nearly at about 4.0 Ga mantle lithosphere was formed as a lid covering the hot
Earth and preliminarily built up the stable opening-closing-rotating tectonic system which made the Earth entering
the evolution stage of dynamically stable equilibrium system. After that, each important geological event (lose bal-
ance) is not thing but poking a hole or tearing a fissure to destruct the balance of the Earth. The rotating movement
and opening-closing movement will soon restore it to a new balance and thus formed an opening-closing cycle. Till
now Earth has passed 5 megacycles. Plate tectonics studied the regularity of how did the lithospheric mantle be
poked and how did it be restored only for the youngest 4 cycles and then summing up as a theory. Therefore, it is
restricted both in time and space and is unworthy to be titled as “global tectonics”. Earth is a living body, the working
system in which including inner structure and its function is rather perfect, including: opening-closing movement,
rotating movement and the lose balance movement to compose the movement system; Geo-fluids functioning as
“blood”, Earth nucleus is the “ heart” for storing and supplying "blood” and the mantle plumes connecting “bloods”
comprised the “blood” system. Taking gravity balance as a criteria, the Earth’s dynamic equilibrium system is com-
posed of: 4 gravity balance surfaces, 4 opening-closing transforming zones and the 2 mass balance lines on the
surface of the sphere. Because the transformation of opening and closing has the function of spontaneous forming
and self-adjusting, therefore, the interdependence, mutual opposition and transformation of opening and closing
are the major dynamic mechanism and major motivation for the working system of the Earth’s interior. The essence
of the change is the transformation of thermal energy to potential energy. The driving mechanism of the transfor-
mation is the destruction of opening-closing equilibrium by lose balance movement. The internal cause is the su-
percritical explosion induced by high temperature and pressure fluid and the external cause is mainly impact pro-

cess.

Keywords: global tectonics, opening-closing tectonics, plate tectonics, working of Earth’s interior, heat energy,
potential energy
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Mpouecchbl BO BHyTpeHHeM 06beme 3eMnu JaloT oTBeT
Ha gecATy Npobnemy, NpeanoXeHHyH XypHanom «Hayka»*

© BamxaHb AH2, YxaHbAaH 0P
abKTaNCKNUIA re0NOMMYECKNIA YHUBEPCUTET, I. YXaHb, Kutaii

Pe3rome: MaTepnan 3eMnu HaxoauTCs B HENPEPLIBHOM NYNbCUPYIOLLEM ABUXEHUN «OTKPbITUS-3aKpbITUs». Ten-
noBas SHeprus, ABNALLAACA NPOU3BOAHON BOCXOSALLENO NOTOKA MaTepuana, MoxeT ObITb onpeaeneHa kak aBu-
XEHWe OTKPLITUA, B TO Ke BpeMsl rpaBuTaLMOHHas, NOTEHLMANbHO HUCXOAALAA SHEPTUS U COOTBETCTBYIOLLEE eil
ABWxeHve byaeT onpefenaTbCs Kak 3akpbiTe. B TekToHnYecknx npoLeccax ABUXEHUE OTKPbITUS-3aKpbITUS Nony-
4aeT CMHXPOHM3MPOBAHHOE €AMHCTBO MO BEpTUKaNW U ropusoHTanu, obycnoBneHHy B3anMo3aBUCMMOCTb, B3a-
MMHO€ MPOTMBOCTOSIHME U TPaHCGOpMaLMIo 3Heprm 1 ABuxeHns. OHO KOHTPONMPYET W perynupyeT BpalleHve
3emnu, obecneunBaeT TpaHCHOPMaLMIO 3eMHOTO MaTepuana, TEKTOHUYECKE U 3HepreTMyeckne npoueccsl W,
HaKoHeL, co3gaeT AMHAMMUYECKN YCTONYMBYIO M COanaHCMPOBAaHHYIO CMCTEMY, KOTOPYIO MOXHO OMpeaenuTb Kak
«OTKpbITUE-3aKpbITUe-BpaLLeHney. CneacTBmem paboTbl 3TOW CUCTEMbl SBMSETCA HenpepbiBHAs LMKIMYeckas
3BOMOLMSA (HOPMMPOBAHUS, Pa3pyLLEHNs 1 OBHOBNEHUS TEKTOHUYECKUX CTPYKTYP 3emnu. YcToiumnsas, aguHaMmuye-
Cku cbanaHcMpoBaHHas cucTemMa SBNSETCH €AMHCTBEHHOW OCHOBOM 3(P(EKTMBHOIO MeToda UCCNeaoBaHus rny-
BWHHBIX NpoLueccoB BHYTPK 3emnu. Ha ee ocHoBe BbIno onpeaeneHo BOCEMb BEPTUKAIIbHLIX TEKTOHUYECKUX LvK-
NOB OTKPBITUSA-3aKPbITUS, OAWH LIMKM OTKPBITUSA-3aKPbITUS NS 3eMHOMN KOPbI, KOTOPbIA HOCUT COOTBETCTBEHHO Cdhe-
pUYECKMN XapaKTep, U NpeaBapuTeribHO yCTaHoBIEHa YeTbipexMmepHas paboyas cuctema 3emnu. Uexoas m3 cy-
LLLeCTBOBAHMS CTabumnbHOM coanaHCMpPOBaHHON CUCTEMbI, MOXHO CAeNaThb 3aKIOYeHNe O TOM, YTO TEKTOHUYECKWe
MPOLECChl NOAYMHAIOTCS YETbIPEM JONTOBPEMEHHbLIM €CTECTBEHHBLIM 3aKOHaM, TakUM Kak 3aKOH rpaButaumm, obec-
neyvBatoLwmMin HanaHc Macc, NPUHLMN MUHUMAIbHON BHYTPEHHEN SHEeprun Npu KpUcTannmsaumm BeLecTsa, npuH-
LN pocTa B reoMeTPUYECKM NPEANOYTUTENBHOW OPUEHTALIMW U NPUHLIMM OJHOPOLHOMO rOPU3OHTAsILHOO pacnpe-
Aenexus matepuana. /13 Hux rpaBUTaLMOHHbIN BanaHc ABnseTcs Bedywmm 3akoHoM. 3a 40 miH neT Beina cdop-
MUpOBaHa MaHTUNHas nuTocdepa kak 0bonoyka, NoKpbIBatoLLas ropsyyto 3emnto. B npouecce ee ctaHoBneHns n
Hbina copMmnpoBaHa yCToNuYMBas TEKTOHUYECKAsS CUCTEMA OTKPbLITUS-3aKpbITUS-BpaLLeHus. [ocne aToro Kaxagoe
BaXKHOE reonornyeckoe cobbiTve MOXHO paccMaTpuBaTh Kak HapyleHue paBHoBecus u Bpelub ans nocnegyto-
Wwero pa3pyleHus banaHca 3emnu. OgHako BpaliaTenbHOe U BepTUKanbHOe MynbCupytoLwme ABMKEHNS OTKPbI-
TWS-3aKPbITUS BCKOPE BHOBb BOCCTaHaBNMBAIOT B6anaHc, 3aBepLuaroLLunin 04epegHON TeKToHMYeckuin uukn. K HacTo-
fwemy BpeMeHn 3emns npowuna natb Takux MerauuknoB. TEKTOHMKA NAUT NpW 3TOM M3yyana u TeopeTuvecku
060cHOBbIBaNa TOMbKO OTAENbHbIN NPOLIECC HAPYLLEHUS paBHOBECUS U €r0 BOCCTAHOBNEHUS, CriefoBaTenNbHO, OHa
BPS M MOXET MMEHOBATbCS Kak «rnobanbHas TEKTOHWKa». 3emrs MOXeT paccMaTpuBaTbCs Kak KMBOe Teno,
paboyas cuctema KOTOpOro — 3TO ee BHYTPEHHSAS CTPYKTYpa C AOCTaTOYHO COBEPLUEHHON (DYHKLMEN, BKITIOYAIOLLEN
OBWKEHWS OTKPbLITUS, 3aKPbITUSA, BPaLLEHUS U NoTepto paBHoBecus. PYHKLMIO PoMAHOMo pexuma 3emMnm MoXHO
ynopobuTb «KpoBU», a AAPO 3eMn — «cepauy» AnNS XpaHeHWs W nocneaylolwen nepeaayn «kpoBu» Yepes MaH-
TUAHbIE MOTOKW. ECNW NPUHATL rpaBUTaLMOHHBIN BanaHe B KaYECTBE KpUTEPUS 3eMHOr0 AMHAMUYECKOrO paBHOBe-
CUsi, TO BCIO cUCTEMy 3eMnu MOXKHO pasgennTb Ha: YeTblpe NOBEPXHOCTH rpaBUTaLMOHHOrO 6anaHca, YeTbipe 30HbI
TpaHcopmaLmmn OTKPbITUS-3aKPbITUS U ABE NUHelHbe cdepuyeckme noBepxHocT 6anaHca macc. Beneacrsue
TOro, YTO Mynbcauust OTKPbITUA-3aKPbITUS 0becneynBaeT CaMoPerynsaLmio U CamoopraHn3aLumnio CUCTEMbI, NPOTKH-
BOCTOSIHME M TpaHChOopMaLMs BeLlecTBa, Bbl3BaHHbIE 3TVM MPOLECCOM, MOFYT paccMaTpuBaTbCs Kak OCHOBHOM
MEXaHW3M rnyBuHHON AnHaMKKKM 3eMHbIX Heap. CyTb M3MEHeHUI 3aknoyaeTcs B npeobpasoBaHum TENNOBON 3HEP-
MM B NOTEHUManbHy0. [BUXYLIWA MexaHu3M TpaHchopMaLmMn UMEET ABOSKYIO NPUUMHY, 0BYCNOBMEHHYIO BHYT-
PEHHEN 3Hepr1en CBEPXKPUTMYECKOTO B3pbIBA, BbI3BAHHOTO BbLICOKOW TeMnepaTypol W AaBrieHueM rmy6uHHbIX
HEeAp, W BHELLHEN, CBA3AHHON C MHOXECTBOM UMMaKTHBIX NPOLIECCOB.

Knroudeenble cnoea: rnobanbHas TEKTOHUKA, nynbCalMOHHaA TEKTOHMKA OTKPbITUA-3aKPbITUA, TEKTOHUKA NITNT, Me-
XaHU3M FJ'Iy6I/IHHOIZ ANHaMUKK, TennioBada 3Heprud, noTeHUumanbHaa sHeprua

BnazodapHocmu: B npouecce HanucaHWsi CTaTbW aBTOPbl HEOZHOKPATHO AMCKYTMpOBanu ¢ npodeccopamm
In WyHkewnaH, 3eH YxyokcnoH, KOy BeHxy u ¢ MHXeHepoM BbICOKOrO paHra npodecCcopCKOro YpOBHS LOKTOPOM
Yxoy AH. 370 6610 0YeHb nonesHo. Mbl Bcex Gnarogapum.

Ungpopmayusi o cmamee: [Jata noctynneHus 9 ceHtabpsa 2019 r.; gata npuHaTus k nevatn 31 oktabps 2019 r;
[aTa oHnanH-pasmelyeHns 30 nekabps 2019r.

Ana yumupoeaHus: AH BaixaHb, FO YxaHbaaH. Mpouecckl Bo BHYTPEHHEM 06beme 3eMnu fakoT OTBET Ha Je-
CATYt0 Npobremy, NpeanoxXeHHyto xypHarnomMm «Haykay». Hayku o 3emne u Hedpornonb3oeaHue. 2019. T. 42. Ne 4.
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Introduction

In the year 2005, the famous journal
“Science” had proposed the 125 frontier sci-
entific problems remained to be solved by
mankind, among them, the 10" is how does
the Earth’s interior work? And in the author-
ization explain of the project itis emphasized
that the research on plate tectonics should
be deepened and its complicated dynamic
mechanism should be find out according to
plate tectonics model [1]. Plate tectonics is
really a great innovation, but it shows some-
how limitation both in time-space and form-
ing mechanism. Therefore in extracting the
essence of plate tectonics it is better to jump
out of the plate tectonics and study this prob-
lem in a higher level. Opening and closing
proposed by J. Tuzo Wilson in 1968 is the
essence of plate tectonics [2]. In 1982 Ma
Xingyuan taking the opening and closing as
the guiding idea in the compilation of “Geo-
tectonic map of China and adjacent regions
with illustration” [3] and further advanced the
opening-closing tectonics [4-6]. We hold
that opening and closing movement cooper-
ates with rotating movement forming dy-
namically stable equilibrium of opening-clos-
ing-rotating tectonic system and the destruc-
tion of equilibrium system and rapidly be re-
stored is an effective and basic way of re-
searching on the working of the Earth’s inte-
rior.

The definition of opening-closing
movement and its two characteristics

All materials in the Earth (the larger
one as the Earth, the tiny one as molecule,
atom, proton and particle) are doing open-
ing-closing movement. For Earth material
(geological body) horizontally divergent
movement is referred as opening, the con-
vergent movement is referred as closing;
vertically centrifugal movement is referred
as opening, centripetal movement is re-
ferred as closing. To sum up, opening-clos-
ing tectonics can be expressed as that the
expansion of the Earth is opening, the con-
traction of the Earth is closing. From the
view point of driving mechanism, we take
heat (thermal energy) as the subject driving
force let material floating up to define
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opening, taking gravity (potential energy) as
the subject driving force to let material sink
down defined as closing. Therefore opening
closing is a highly comprehensive concept
with broad connotation and denotation.
Thus opening closing becomes the link con-
necting all geological movements (such as
the formation of sedimentation, magmatism,
mineral deposits etc., and their deformation,
displacement, metamorphism, various geo-
chemical movement, geophysical move-
ment, the formation of living things and evo-
lution on the Earth). There are 2 character-
istics for opening and closing. 1. The hori-
zontal and vertical opening and closing are
of synchronous unity, that is, vertical open-
ing, horizontal must also be opening; strong
vertical opening must accompanied by
strong horizontal opening and vise versa. As
a result of opening closing movement inte-
grates the horizontal movement with vertical
movement, the deep-seated structure inte-
grates with shallow structures to form an
unity. 2. Opening and closing are character-
istic of interdependence, mutual opposition,
and mutual transformation. Transforming
from mainly opening to mainly closing is a
very complicated process, in which inter-
change of materials is frequent, tectonic
movement is intensive, Therefore to find out
the temporal-spatial niche of the transfor-
mation zone is of great theoretical and prac-
tical significance.
Rotating movement and opening
closing rotating tectonic system

Rotating movement operates in the
Earth from beginning to the end and playing
an important role. The opening closing
movement in the early Earth is disordered
without preferred orientation and fixed tec-
tonic style. Rotating movement managed all
materials in the Earth and all tectonics are
brought into the rotating movement. Open-
ing closing movement cooperates each
other with rotating movement. It follows the
principle of gravity isostacy. Earth materials
are uniformly distributed according to gravity
and adjust the gravity isostacy plane to a
level that the mass on top of and below the
plane are equal. The principle of minimal
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inner energy in crystallization, the principle
of geometric preferred orientation (vertical to
geo-center) growth as the criteria of trans-
versal material homogenization. The 4 natu-
ral laws make the material and movement of
the Earth transferred from disordered state
to a state of ordered stable and sustained
motion. We call it dynamically stable equilib-
rium of opening closing rotating tectonic sys-
tem. Judging from this, opening closing is
the major movement form of all materials
(geologic body) in the Earth. It is the intrinsic
character of all materials in the Earth. It ful-
fils all time and space of the Earth; the rotat-
ing movement plays the role of management
and adjustment which is the prerequisite for
the formation and sustained stable motion of
the Earth.
The general framework
of the working system of Earth interior

During the sustained stable working of
Earth it can be destroyed by geological
events of different order which is known as
destruction movement (lose balance). Once
the equilibrium be destroyed rotating move-
ment will soon be regulated with opening
closing to reach a new equilibrium. For in-
stance, soon after the equilibrium destructed
by impact meteorite the mantle material
would surge up immediately until reached
the new equilibrium. Thus, it makes the
working of Earth’s interior show the charac-
teristics of uninterrupted development com-
bining with development in stages. There-
fore, in constructing the working system of
the Earth’s interior, time is a factor must be
considered. Judging from this, the evolution
of Earth can be divided into 4 stages,
namely, nuclear Earth, proto-Earth, nuclear
mantle Earth and modern Earth together
with 8 opening closing cycles, namely, the
cycle of Earth nucleus accreting the cosmo-
zoan ejected by outburst of supernova, the
cycle of lower mantle rapid accumulating im-
pact material, the cycle of upper mantle
rapid accumulating impact material, the cy-
cle of Archaeozoic, the cycle of early Prote-
rozoic, the cycle of Middle Proterozoic, the
cycle of late Proterozoic and the cycle
of Phanerozoic. Thereby, the general

Earth sciences and subsoil use / ISSN 2686-9993 (print), 2686-7931 (online)

framework of 4 dimensional working system
of the Earth’s interior is formed (Fig. 1).

It is clear from Fig. 1 that Earth is a life
entity, itis the only planet in the universe that
plenty of living things are found. It is be-
cause of the Earth has a fine and complete
set layering texture which is comprised of
not only core, mantle, crust but also hydro-
sphere, biosphere and atmosphere(includ-
ing the ozone layer). Earth living things are
in synchronous growth with Earth’s spheres.
The cyclic movement of opening-closing
transformation under the management and
adjustment of rotating movement plays a de-
cisive role in the formation of the Earth’s
sphere.

The internal structure
of Earth’s working system

Earth can be analogized as a life en-
tity, the internal structure and function of its
working system are rather complete, includ-
ing the motion system composed of opening
closing movement rotating movement and
lose balance movement. The geo-fluid play-
ing the role of “blood”, and the Earth core
playing the role of “heart” storing and manu-
facturing the “blood”, they composed the
“blood” system. Taking gravity isostacy as
criteria, the Earth’s equilibrium system is
composed of the 4 gravity isostatic planes,
the 4 opening closing transformation zones
and the 2 mass balance lines nearing the
equator and the meridian respectively on the
Earth’s surface.

Among the working system of the
Earth’s interior geo-fluid is the most active
factor which is equivalent to the “blood” of
the Earth and is existed in all spheres of the
Earth. It plays a leading role in the lose bal-
ance movement. Especially, the explosion
of supercritical fluid is the direct origin for the
happening of numerous great geologic
events (lose balance). Earth core is the
heart of the Earth which not only stores large
amount of heat energy (hot fluid) but also is
the basis for production of new thermal en-
ergy. The surplus potential energy in the
Earth (including the exogenic strain energy
to the Earth) can be transferred into the
Earth’s core and transformed to be thermal
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Fig. 1. The sketch of the general framework for the working system of the Earth’s interior
Puc. 1. leHepanbHas cxema pabomaroujeli 2/1y6UHHOU cucmeMbl 3eMHbIX HEOP

energy. In addition, there are considerable core, their decay produces large amount of
amount of radioactive elements in the outer thermal energy. Core-mantle boundary is a
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density discontinuous boundary. Under high
pressure and temperature conditions the
material in outer core would have mass
transfer with the overlying rocks originating
various geophysical and geochemical reac-
tions forming large high density, high tem-
perature, high pressure, ultra-low velocity
zone. The density, temperature, pressure of
the ultra-low velocity zone material are
larger than that of the surrounding and
would have led to expansion inducing the
explosion of the supercritical fluids and surg-
ing up in the form of diapir, expanding hori-
zontally along some weak layers and finally
forming the dendritic plume. It connects all
the surrounding sporadically distributed flu-
ids and makes up the “blood system” of the
Earth. Gravity balance settled the material
foundation for the sustained stable working
system of the Earth (Fig. 2). Gravity balance
plane is the “anchor”. It plays a leading role
during the formation of the opening closing
rotating tectonic system and restore the de-
stroyed tectonic system to reach a stable
state. Great geological event (lose balance)
is the arch-criminal who destroyed the bal-
anced system. However, it is also the hero

N
,' 7}300\«
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Outer core
e =5100KM
| Core o Inner core
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for sending new energy into the system to
keep sustained working of the Earth. The in-
duced great geological events have their ex-
ternal and internal causes. The external
causes mainly are impact effects; the most
common internal cause is the super critical
fluid explosion induced by high temperature
and pressure. In the stage of proto-Earth the
Earth has basically been finalized, therefore,
the gravity balance plane of the proto-
Earth —the core-mantle boundary is keeping
to be the important transformation zone of
opening closing tectonics, and it is the im-
portant source of great geological events
(lose balance movement).

The analysis of the movement

process of Earth’s interior

Plume, governing the blood system, is
the principal style of upward movement
mainly by thermal energy. With extremely
high temperature and pressure, carrying
part of solid material up to the crust level it
induced the supercritical explosion produc-
ing huge horizontal tension and causing
ocean floor spreading and passive continen-
tal drift. Because of the interrupted continu-
ously happened explosion the distance

Present Earth

" "PC Gravity Equilibrium Surface
NC Earth

NC Openning-closing Transfer Zone

NC Gravity Equilibrium Surface

Notes:

C:Crust; CR: Core;
M:Mantle; UM: Upper Mantle
PC: Primitive Crust;

NC: Nuclear Crust

Fig. 2. The schematic diagram of the inner structure of the Earth’s working system (illustration see text)
Puc. 2. bnok-duazpamma, deMoHcmpupyowas pabomarouwyro cucmemy 211y6UHHbIX 3eMHbIX HeOP
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of the expansion can be very large. In addi-
tion, continent can also actively drifts along
the Moho. Sometimes, the continental crust
can be separated or fallen into the ocean. All
of these show the characteristics of tension
indicating opening is the dominant. In con-
trary, compression happened at the conver-
gence between continent and ocean. Along
with the strengthening of compression the
advantage of closing is being larger and
larger and becomes predominant. Accord-
ing to the viewpoint of plate tectonics the
subduction zone is formed by horizontal
pushing and vertical pulling due to gravity. In
fact, except very few subduction there is not
deep subduction zone, and the so called
mantle convection is also not found., and
this is the fatal weakness for the plate tec-
tonics. If we consider from the view point of
energy, probably can find out a new way in
solving the problem. In the introduction of
the book “Gravitation and tectonic move-
ment” edited by Ma Xinyuan, he proposed
4 kinds of force are important in Earth’s inte-
rior i.e. attractive force, thermal force, rotat-
ing force and solid elasticity force. Among
them the attractive force and solid elasticity
force are eternal. In the description of the re-
lationship between them, thermal force and
gravity are the most important. He points out
that in the evolution of whole globe, potential
energy let all materials in the Earth concen-
trate to its center. The Earth itself is the
product of cohesive force. The thermal en-
ergy drives the material move upwards by
diffusion. Thermal force mainly reflects the
energy of the particle movement. Not related
to the mass. However the temperature is its
exterior syndrome. Therefore, the nature of
thermal force is the motive force of a parti-
cle. Viewing from the relation between at-
tractive force and thermal force, the attrac-
tive force can transform to be thermal force
and electro-magnetic force (the heat radia-
tion), but the reversal transformation has not
been found.

Recently, the inertia force of rotation
and thermal force are commonly used to il-
lustrate tectonic movement, however, grav-
ity are rather few in use. This situation is
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insufficient in correct understanding of the
formation and development of the Earth. Itis
because of people take gravity as a kind of
conservation force, i.e, a kind of force in
equilibrium state [7]. In fact, under the equi-
librium state, once certain amount of local
anomaly occurred, it is likely to trigger the
happening of tectonic movement. Therefore,
we hold that as in concurrence with the
above mentioned ocean floor spreading, the
convergence between ocean and continent
is the concentrating zone of compressive
stress. The potential energy storing in the
object is known as strain energy or defor-
mation energy. Among them, the strain en-
ergy in the form of strain is always the dy-
namic origin of earthquake. This kind of
earthquake are shallow with layer-like distri-
bution, While the strain energy in the form of
stress will superimpose onto the potential
energy in the original material forming a
more larger potential energy than the before
one and is different from that of the sur-
roundings. So that it has an intensive down-
ward (low potential energy) movement
trend. Once the condition is satisfied it
moved downwards, during the movement it
always induced the explosion of high tem-
perature high pressure supercritical fluids
causing earthquake. This kind of earthquake
are deep with zonal distribution. If the strain
energy is large enough, This anomalous po-
tential energy can drive down straight into
the core-mantle boundary and under high
temperature and high pressure conditions. It
would be melted transforming to thermal en-
ergy. At present, on many of the regional
and global seismic sequence analysis
maps, in the mantle beneath the conver-
gence between ocean and continent the ex-
istence of columnar anomalous high speed
bodies are found in different depth with var-
ious scale [8]. In some of the comprenensive
geological profile and block diagram [9] the
above mentioned high speed bodies are
found. Some of the geologists take it as fa-
vorite evidence for the deep subduction of
oceanic crust or even continental crust [10].
It is evident that the smaller density material
of continental crust is unable to subduct
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beneath the mantle with higher density.
However, if analyzing from the viewpoint of
energy under certain conditions this kind of
anomalous potential energy can be moved
downwards and is one of the basic forms of
“closing”. Connecting with the previously
mentioned the analysis of hot mantle sam-
ple, just right to construct a circle from ther-
mal energy transformed to strain energy,
which imposed on the original potential en-
ergy forming anomalous potential energy
and than from anomalous potential energy
to thermal energy i.e. performed an “opening
closing” cycle. Therefore, some geologically
large scale opening closing cycle, in fact is
the result of mutual transformation between
thermal and potential energy (Fig. 2). Be-
sides the mentioned first order opening clos-
ing cycle, we take the north China craton as
an example to analyze the uplift of astheno-
sphere and the detachment of lithosphere
forming the 2" order opening closing tec-
tonic cycle and the 2" order tectonics, pro-
moting the formation of 3 order opening
closing tectonics, such as, intracontinental
orogenic belt and continental rift etc. [4].
The above mentioned is just a gener-
alized summary on the working system of
the Earth’s interior. For further study can be
the comprehensive study of geological, ge-
ophysical, geochemical and geobiological
researches according to the 4 large Earth
stages or 8 opening closing cycles. The 4
Earth stages and 8 opening closing cycles
are continuously developed with various pe-
culiarities and effects. Generally speaking,
the first 3 cycles are the formation of dy-
namic equilibrium system, and the later 5
are the evolution of the dynamic equilibrium
system. During the nuclear Earth cycle and
proto Earth cycle in the early stage the Earth
was in melting state when it adjusts accord-
ing to the gravity balance criteria a global
movement of material happened and evenly
distributed according to the gravity. The for-
mer becomes the core of the Earth, and the
later makes the Earth basically solidified and
finalized. Because proto-Earth was solidified
and the surrounding temperature was low
the upper mantle cycle of core-mantle Earth
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can only have partial exchange of material
through the hot fluids to reach gravity bal-
ance. But upper mantle cycle is an important
supplement in the Earth evolution. The for-
mation of mantle lithosphere makes the in-
ternal function of Earth to be further im-
proved. It was formed like a lid covering the
hot Earth beginning a stably developed era.
The present Earth crust is only 1% in thick-
ness of the Earth. Its quality is only 0.1 % of
the Earth. However it lasts 4 billion years
and surpassed 5 opening closing tectonic
cycles. Through conscientious working it
made the Earth more and more scientifically
adaptable. The hydrosphere and biosphere
appeared and the appearance of new at-
mosphere containing CO? which made the
Earth entering a more high rank develop-
ment stage. In the deep and shallow parts of
the Earth material exchange is underway the
D” layer, the transition layer and the mantle
lithosphere are the three thermal boundary
layers.

The Earth crust is closely linked with
the evolution of mankind and natural world
and is clearly influenced by various external
agencies. Especially the horizontal move-
ment is widespread and intensive, the pre-
sent gravity balance plane of the Earth can
not adjust the Earth crust to an equilibrium
state. Although we have constructedthe
Earth crust gravity balance plane, but the
thickness of the crust is too small so it is in
vain. Therefore on the basis of the 8 opening
closing tectonic cycles it is necessary to set
up a crustal (spherical) opening closing tec-
tonic system which comprehends the struc-
tural features induced by deep structures
showing on the Earth crust and structural
features on the crust caused by various en-
dogenic and exogenic processes. The
cases are very complicated. But still are the
formation of various leveled opening-closing
tectonics be adjusted by the coordination of
rotating movement with opening closing
movements taking the tie line connecting the
Equator and Arctic-Antarctic as a mass bal-
ance line. The preferred orientations are lon-
gitude and latitude, secondly, northeast-
southwest or southeast-northwest in
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direction. By means of adjustment to reach
the limit let the Earth crust be well balanced.
On the characteristics of crustal movement
JS Lee had early advanced an incisive sum-
mary, he established the longitudinal struc-
tural system, latitudinal structural system,
northwest  structural system, the
Cathaysian, Neocathaysian structural sys-
tems and the epsilon typed structural system
etc. [11]. When we analyzed the linear struc-
tures shown on the Wind and Cloud map of
Eurasian continent we also delineated the
super giant longitudinal circum-Pacific linear
tectonic belt and the super giant latitudinal
paleo-Tethyan linear tectonic belt. All of
these are global tectonics [12]. Ma Zongjin
named them girdle tectonics [13]. Within
Eurasian continent had also delineated the
giant Ural-Oman longitudinal linear tectonic
system and the giant Irkutsk-Hengduan
mountains longitudinal linear tectonic sys-
tem. And taking the two tectonic belt as
boundary the geological bodies as Euro-
pean tectonic domain, West Asian tectonic
domain and East Asian tectonic domain are
delineated [12]. Recently the tectonic do-
main has been renamed as tectonic group
and had further discussed the tectonic fea-
tures in various levels among them [14].
From the analyzes of global tectonics there
is one more the youngest super latitudinal
tectonic belt trending 300 along the south
latitude. It is possibly the ocean-continent
boundary trending along the southern bor-
der of South America, South Africa and Aus-
tralian continents. Li Dewei in his paper
(2016) had also advanced his scientific con-
jecture that in southern hemisphere the
east-west trending giant mid-ocean ridge
represents the modern Tethyan ocean, it
connects with the Atlantic Ocean, Indian
Ocean and the east branch of Pacific Ocean
and constitutes the embryo of super ocean
in the south hemisphere [15]. This is highly
attracted by us.

Thus, the Earth is generally of spheri-
cally layered, block body, mantle plume tex-
ture, i.e., vertically it delineates layers, hori-
zontally the layer is inhomogeneous and di-
vided into blocks. Among them the crust

TeKTOHUKa MeCTOPOXAEHUN, PYAHbLIX Y3N0B, PaioHOB

| 2019;:42(4):437-447

level block is divided into oceanic and conti-
nental. Mantle plume is the supporting col-
umn linking the layers and blocks, linking the
shallow with depth. They are the material
record of the working of Earth’s interior since
4.6 billion years ago. According to some re-
searchers the Earth is still in its mature
stage, the path of the working of Earth’s in-
terior is still very long time to go!

A discussion on the dynamic

mechanism of the working
of Earth’s interior

The working of Earth shows the rule of
uninterrupted development combined with
development in stages. It may be the com-
mon truth for all planets. Therefore the dis-
cussion on its dynamic mechanism is of
great theoretical significance. We consid-
ered that under the control of Earth,s rotat-
ing movement the opening and closing are
interdependence, mutual opposite, mutual
transforming which is the motive power for
the working of the Earth’s interior.; because
the transformation of opening and closing is
spontaneous (for there is a saying : things
turn into their opposites when they reach the
extreme) and having the function of auto-
matically adjusting. In addition, the energy
input by external force is also operated
through the mechanism of opening closing
transform. Therefore under the control of
Earth’s rotating movement the interdepend-
ence, mutual opposite and mutual transform
of opening and closing is the basic dynamic
mechanism and major motivation for the
working system of the Earth’s interior, and is
the guarantee for the sustained stable work-
ing of the Earth. Of course, the external fac-
tors should not be neglected. For example,
rotating in galaxy the sun has certain effects,
such as, the change of gravitation force (G).
At the point of galaxy center the G value is
6.67x108 cgs, while afar from the planets it
turns out to be 7.0x10°® cgs, the variation
amplitude is about 5%. G value can affect
the change of radius of the Earth, corre-
spondently, the Earth’s surface area can
have a change up to 10 % in amplitude.
Hence it will induce the Earth to enter a new
epoch of gravity-thermal force equilibrium
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and causing the periodic expansion and
contraction [7]. In addition, impact process is
the major source of Earth’s material in the
formation of equilibrium stable opening-
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closing-rotating system; in dynamically sta-
ble opening-closing-rotating tectonic evolu-
tion stage it is the major cause for the hap-
pening of great geological events.
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