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Summary. Paper gives a brief overview of the sedimentary cover of the Earth and summarizes
volumes of sediments and mass contained in the Earth Sedimentary layer (so called stratisphere).
Using publically available data author also shows unique nature of the South Caspian Basin and
demonstrates number of other rapidly subsiding basins that have an attenuated crust and thick sed-
imentary cover. The subsidence in basins results from crustal stretching, sedimentary and tectonic
loading, and changes in the thickness or density of adjacent lithosphere and allows for sediments to
be deposited. Sedimentary, crustal and lithospheric thickness correlation is discussed in this paper.
Most of the world’s basin volume and thicknesses vary according to the 80/20 (Pareto distribution)
rule power law, where about 80% of the sediment volume has accumulated in the largest 20% of
basins by volume. Lognormal correlation between basin size and thickness is observed for passive
margins and extensional basins. Passive margins are about 4 km thick on average, foreland basins
are about 3 km and cratonic sags are 2 km on average. South Caspian, however together with a
number of other basins, is anomalous because of combination of flexural effect reducing its area
and rapid Pliocene sedimentation rates. For example, more than 1.8 million cubic kilometres of net
rock volume (or a solid sediment mass of 4.42*1079 tons) have accumulated in the South Caspian
basin since its inception; of which 595 thousand km? was in Pliocene (33%) and 221 thousand km?
in Quaternary. Volume and sedimentation rates in Pliocene in SCB exceed equivalent sedimenta-
tion rates in Bengal fan — largest sedimentary sink in the world.

© 2020 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

Knowledge about temporal and geographic dis-
tribution of sedimentary rocks on Earth comes from
combinations made by Alexander Borisovich Ronov
and Viktor Yefimovich Khain at the Vernadski Insti-
tute of Geochemistry of the academy of sciences of
the USSR in Moscow. The compilation started in
1947 and included data on areas, volumes and mass-
es of all continents except Antarctica and also from
ocean basins. Thickness of the sedimentary basins of
the world have been counted many times since that
time most famously by Ronov (1993), Southam and
Hay (1981), Kunin (1987), Berry and Wilkinson
(1994). Most of the development has been summa-
rized by Hay (1984), who gives very extensive re-
view of distribution of mass-age of sediments on the
continental blocks and additional data sediment that
lies on the ocean floor based on Kunin (1987). Esti-
mates from this study are within the range of esti-
mates from previous studies.
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Most of the world’s sediment cover is in the sed-
imentary basins on the continents or continental mar-
gins with smaller portion of sediments on the oceanic
crust. Sedimentary basins are regions of Earth of
long-term subsidence creating accommodation space
for infilling by sediments. The subsidence in the ba-
sins can result from crustal stretching, sedimentary
and tectonic loading, and changes in the thickness or
density of adjacent lithosphere. Grouping and analyz-
ing sedimentary basins together one can find correla-
tions amongst key geometric and volumetric parame-
ters. The second objective of the study is to find
anomalies or outliers such as South Caspian Basin in
the distributions.This basin is unique in that it has
much larger average thickness than others (13 km)
and stands apart in any distributions.

Data sources and method

The data inputs for this study were derived from
a number of open sources, including digitized sedi-
ment thickness maps from ICONS atlas project from
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Earthbyte website (https://www.earthbyte.org/Re-
sources/ICONS/index.html), supplemented by more
global sediment thickness map of the World compi-
lation by Gabi Laske in UCSD: https://igppweb.
ucsd.edu/~gabi/sediment.html. Sedimentary basin
shapes were taken from CGG Robertson and ICONS
basin shapes, where available. For the crustal and
lithospheric thickness map | used updated global
crustal model called LITHO1.0 https://igppweb.
ucsd.edu/~gabi/litho1.0.html from Institute of Geo-
physics and Planetary Physics in UCSD. In addition
some of sedimentary or crustal thicknesses were tak-
en from more localized maps, such as ones for SCB
from Abdullayev et al. (2015). The surface areas
were measured directly from maps and no account
was taken of the previous changes in basin shape,
thus underestimating the original size of older ba-
sins. Mean thickness was estimated from the distri-
bution of thickness values within geographical
boundaries of the basin. Then the volume of the sed-
iments in cubic meters was appraised by multiplying
area by mean thickness. I calculated total volumes of
sediments: net rock volumes calculations have been
done for South Caspian only.

Fig.1 shows sediment thickness map of the
world from which global sedimentary thicknesses
and volumes were estimated. Study tabulates these
for almost 900 sedimentary basins of the world lo-
cated on continents on continental margins. Sedi-

ments deposited on oceanic crust were excluded
from calculations as well as basins of Antarctica for
which data is limited. Higher quality estimates come
from there where regional sedimentary thickness
maps were available in ICON atlas: Africa, Arabian
Peninsula, Arctic, Austria, Caspian Region, China,
Central Europe, North America, South America, Si-
beria and South East Asia. The largest sedimentary
sinks shown on the Fig.1 are only in few areas of the
globe.These sinks include South Caspian, Pre-
Caspian, Mediterranean, Bengal Fan in Eurasia and
Gulf of Mexico in America.
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Fig. 1. World's sedimentary thickness map taken from this com-
pilation by Gabi Laske in UCSD:
https://igppweb.ucsd.edu/~gabi/sediment.html

Results: global view of crustal, sediment and lithosphere thickness
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Fig. 2. Crustal thickness of consolidated crust (with sediment thickness excluded) in meters from the
global crustal model LITHO1.0 https://igppweb.ucsd.edu/~gabi/litho1.0.html
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Using the data from LITHO1.0 models | made a
map of crustal thickness (Fig. 2) and studied the re-
lationships between different crustal parameters
globally. Continental crustal thicknesses range be-
tween 30 to 70 km (Fig. 2) but with “average” thick-
ness of around 35 km (Khain, 1982), which can be
seen in Fig. 3A. The crust is divided into two layers:
upper crust “granitic” and lower crust ‘basaltic”
with the so-called upper crust granitic layer having
thickness of around 20-25 km and density of 2700
kg/m® (Allen and Allen, 2013). The lower crust has
mostly basaltic composition. Oceanic crust thickness
is more uniform and is around 10 km (Fig. 3A and
B). Crustal thickness distribution on Fig. 3A is bi-
modal where oceanic crust sits at one end with high
frequency of occurrence (majority of the world’s
surface area are oceans) and continental crust has a
range between 30 to 50 km. Thickest sedimentary
sinks (>10 km) are mostly associated with continen-
tal crust, except South Caspian Basin which is locat-
ed over attenuated oceanic-type crust. Fig. 3B shows

relationship between sedimentary thickness and
crustal thickness as bounded by bell-shape of a
Gaussian fit (Fig. 3B). Large sediment sinks like
Pre-Caspian, Gulf of Mexico sit on the upper end of
this curve fit. South Caspian Basin sits apart with
much reduced crustal thickness and is the only large
basin in LITHO1.0 model not fitting the curve.

Earth's lithosphere includes the crust and the
uppermost mantle, which constitute the hard and
rigid outer layer of the Earth (Allen and Allen,
2013). Oceanic lithosphere is typically about 50-
140 km thick (but beneath the mid-ocean ridges is
no thicker than the crust), while continental litho-
sphere has a range in thickness from about 40 to
240 km with an average of 150 km or so. Linear
relationship exists between lithospheric thickness
and crustal thickness for both oceanic and conti-
nental lithosphere as shown in Fig.3C. Sedimentary
basins with a thick cover are developed on conti-
nental lithosphere that ranges between 100 and 220
km in thickness.
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Fig. 3. Sedimentary thickness and crustal thickness distributions: A) crustal thickness distribution B) sedi-
ment thickness/crustal thickness ratio and C) lithospheric thickness vs. crustal thickness
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The ratio of sedimentary layer to non-sedimentary
(consolidated) crustal thickness is mostly below 1.0
and exceeds 1.0 only in few basins, where sediments
are very thick (Fig. 4). These basins are South Caspian,
Pre-Caspian, Bengal Fan, Guyana-Amazon Fan, West
Black Sea, East Mediterranean, Gulf of Mexico, Cana-
dian Beaufort Basins, Laptev Sea, Santos Basin and
few others. Fig. 4 shows the concentration of these ba-
sins, most of these basins are in the margins of the con-
tinents, except of the Pre-Caspian (interior continental
sag). South Caspian and Black Sea are unique among
them — in being basins with attenuated oceanic crust
trapped between colliding continents. Again these ba-
sins typically have a relatively thin lithosphere of less
than 100 kilometers thick.

Results: volumes, thickness and area trends
for sedimentary basins

Most of up to 900 sedimentary basins are locat-
ed on passive, active or rifted margins of the conti-
nents and interior of the continents such as cratonic
sags, aulacogens or failed rifts. Most of the sedi-
ments are located in Eurasia (almost 50%), followed
by sediments in North America, Africa, South
America and Australia (Fig. 5). Most of sediment
accumulated during Phanerozoic was in mudstones
and equally distributed in Paleozoic, Mesozoic and
Cretaceous. Passive continental margins contain
more than 40% of sediment volumes. VVolumes esti-
mates in this study are biased toward Cenozoic ba-
sins and less active margins, because older basins
get consumed and have more modified surface areas.

Ronov (1993) compared four estimates of the
total global mass of sedimentary rocks obtained by

different authors. His estimate (113E+21 kg or
11.8+18 m? of which 7.6E+17 m? are on the conti-
nents) coincided within 5% to that of Southam and
Hay (1981) who estimated 111.5E+21 kg and of
Khain et al. (1982) who estimated 110.4E+21 kg).
Estimates (97.0 x 1021 kg) in Kunin (1987), based
on extrapolation of geophysical data on Eurasia to
other continents differed from other estimates. My
estimates using ICONS dataset are within 70% of
the Ronov’s estimates: 5.32E+17m® on the conti-
nents, excluding Antarctica. The discrepancies are
probably in underestimation of some of the basin
volumes outside detailed areas.

Out of this number Cenozoic rocks contain
1.79E+17 m® (34% of total), Cenozoic Eurasia is
7.73E+16 m®, and Cenozoic Northern Eurasia (Cen-
tral, Eastern Europe, Caspian Region and Far East)
is around 3.03E+16 m? (8% of total).

There is a power law relationship between vol-
umes and area of basins; their correlations are well
defined by a logarithmic function and can be shown
on Fig. 6.

(1) Area (X) and Volume (X):

Loguo(y)= 4.11+(0.65*Log1o (X)) R2=0.75
(2) Mean Thickness (Y) and Volume (X):

Y=0.28+((43.54-0.28)/1.00-1(0-327(18:55-Log10() ))

This relationship holds very true for the specific
case of passive margin basins which occupy 40% of
sediments. This can be true because they have very
linear dependency between sediment wedge and ar-
ea.The basins have relatively gradual transition be-
tween edges and the center of the basins and they are
not generally bounded by steep faults creating rapid
sediment thickness transitions.
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Fig. 4. Ratio of sedimentary thickness to non-sedimentary crustal thickness. Regions of low ratio denote little sedimentation. Red
circles show the mega-basins that occupy most of the world where sediments are so thick that the ratio is larger than 1.
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cles show strike-slip basins which deviate from the trend. Red is SCB and Pre-Caspian. Size of circles in Fig. 6A shows mean

thickness and on Fig. 6B — present day area

All of the nearly 1000 basins are plotted in Fig.
6 which graphically shows distribution of basins by
area, mean thickness and volume. Cumulatively it
can be shown that the volume of sediments is spread
out unevenly with 200 largest basins containing 80%
of all the sediments in the world. It is also important
to note that Bengal Fan is the most voluminous basin
in the world (shown by the largest circle on Fig. 6B)
and contains 5.4% of sediment volume calculated
dominating all others. How thicknesses vary by ba-
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sin type can also be seen in Fig. 7, with thickest av-
erage and maximum thicknesses in the group |
called “isolates” that includes large Eurasian basins
surrounded by active orogenic belts and/or continen-
tal margins underlain by attenuated or simply ocean-
ic type such South Caspian, Pre-Caspian both Black
Sea basins. World’s more than 140 passive margins
by contrast are on average 3.2 km thick, intracraton-
ic basins — 1.8 km thick, and deepwater arc-related
basins are 1.5 km thick.
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South Caspian Basin anomaly

Fig. 6 shows that two types of basins do not fit
the derived trend: 1) some pull-apart basins in active
areas and 2) “isolates” with trapped oceanic crust
with South Caspian, most anomalous of all in terms
of sedimentation rates and resulting thickness. SCB
deviates significantly from other basins in a correla-
tion of mean thickness to sediment volume (Fig. 6
and 7). It shows that with an average thickness of 13
km and a maximum of 26 km SCB dominates all
other sedimentary basins and does not fit passive
margin trend from Equation (2). While there are
some other, mostly pull-apart basins such as Ridge
Basin in California (Allen and Allen, 2013) which
have extremely thick average sediment thickness,
they are small and sediment volume in them is in-
significant. SCB in contrast is the 50" sedimentary
basin in the world. Pre-Caspian basin is also anoma-
lously thick but most of the thickness is in Paleozoic
and sedimentation rates are much lower.

More than 2.3E+15 m® of sediments or 1.8E+15
m? of net rock volume (or a solid sediment mass of
4.42*10"9 tons with porosity excluded) have accu-
mulated in the SCB since its inception; of which 595
thousand km?® was in Pliocene (33%) and 221 thou-
sand km?® in Quaternary (Abdullayev et al., 2015).
The Pliocene age Productive Series represents sig-
nificant increase in sedimentary volume after a base
level fall in Early Pliocene. This increase occurred
during a relatively short period of time between 3.6-
4 Myr and 2.72Myr (Abdullayev et al., 2018). It is

interesting to observe that volume and sedimentation
rates in Pliocene in SCB exceed equivalent sedimen-
tation rates in Bengal Fan.

A way to explain anomalous sedimentary thick-
ness of the South Caspian Basin is shown in Fig. 8. |
see three key reasons for the anomaly. Firstly, the
sediment volume in SCB is anomalous because oce-
anic-type crust that underlies would allow for excess
subsidence when loaded by sediments.

Secondly, there are extremely high sedimenta-
tion rates creating this sediment loading. This hap-
pens during Pliocene Productive Series (PS) — a
unique time when after a base-level fall and an isola-
tion of the basin, more than 5 kilometers of sedi-
ments were deposited during 1 million years as a
result of integration of large part of Eurasian river
drainage into the SCB (Abdullayev et al., 2018). If
the extreme sedimentation rates of PS were to be
substituted by much smaller pre-Pliocene ones (at
300 m/Mya) then mean thickness would be reduced
from 13.4 to 9 km much smaller but still high com-
pared to the passive-margin trend (Fig. 8).

Thirdly, the present basin area is too small for
its thickness. The basin in the past must have been
aerially larger and was diminished as a result of sig-
nificant shortening starting from Oligocene. If one
assumes that SCB retained its volume inside the cal-
culated shapes then in order to match the average
trend line (pre-shortening) the area would have to be
2.5 times larger and mean thickness would have to
be reduced to 3.7 km.
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Step |Models Mean H, km|Area, km2|Volume, m3 Explanation
Present day surface area and
1|volume 13.4 172,000 2.3048E+15
Removing anomalous
Pliocene thick and
SCB without anomalous subsituting with average
Pliocene sedimentation sedimentation rate of
2|rates 9| 172,000 1.548E+15 Oligocene
SCB without Pliocene thick
Increased basin areain the and increased in areal size to
3] past 3.68] 420,000] 1.54476E+15 |match Passive Margin trend
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Fig. 8. Mean thickness vs. volume trend and three steps to explain anomalous behavior of the South Caspian Basin

Conclusion

The study estimated the volume within more
than 900 sedimentary basins of the world on the con-
tinents and continental margins, excluding Antarcti-
ca with a total figure of 5.32E+17m3.The study
found that basins follow well behaved trends associ-
ated with the power law regression based on passive
margins which in total make 40% of all sedimentary
volumes. Average thickness of a basin is around 3
km, typical of passive margins and forelands. Out-
side that trend there are some outliers, mostly pull
apart basins or basins with unusually thick sedimen-
tary pile surrounded by active orogens. Chief among
anomalous basins is South Caspian Basin with its
anomalous sedimentary thickness and Pliocene age
extremely high depositional rates.

LITERATURE

Abdullayev N.R., Kadirov F., Guliyev I.S. Subsidence history
and basin-fill evolution in the South Caspian Basin from
geophysical mapping, flexural backstripping, forward litho-
spheric modelling and gravity modelling. Geological Socie-
ty, London, Special Publication, V. 427, 2015, pp. 175-196,
https://doi.org/10.1144/SP427.5

Abdullayev N.R., Weber J., Aliyeva E. et al. Detrital zircon and
apatite constraints on depositional ages, sedimentation rates
and provenance: Pliocene Productive Series, South Caspian
Basin, Azerbaijan. Basin Res., V. 30, No. 5, 2018, pp.1-28.

Allen Ph.A., Allen J.R. Basin Analysis. Hoboken, NJ: Wiley-
Blackwell, XII, 2013, 619 p.

34

Increase in sediment volume and sedimentation
rates in South Caspian of this period are related to
integration of the Eurasian river drainage into this
small basin. This was coeval to increase in sedimenta-
tion rates recorded last 2 to 4Myr around a globe in a
variety of settings, implying increasing erosional rates
related to a change from a period of climatic stability
to a more variable period of frequent and abrupt
changes in climate. Reasons for such increase are hot-
ly debated with two points of view — global uplift or
climatic changes, after the onset of Northern Hemi-
sphere glaciation. South Caspian Basin captured
about 9% of sediment volume of Northern Eurasia.
Understanding the history of basin fill of this volume,
the provenance of sediment and key causes behind
sediment input into the basin will shed light in global
climate patterns in Northern Hemisphere.
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AHAJIN3 MOIIHOCTEM, OFBEMOB U I'EQOT PA@H‘IECKOFI PACITPOCTPAHEHHOCTH
OCAJOYHOTI'O YEXJIA BACCEMHOB MHUPA

Abaysuiaes H.P.
Hncemumym negpmu u easa HAH Azepbatiosicana
AZ1000, baky, yn.®@.Amuposa, 9: Nazim_Abdullayev@hotmail.com

Pe3rome. B cratbe naetcst kpaTkuit 0630p 1Mo 0cal0YHOMY YeXiTy 3eMIIH 1 00001IaI0TCsl 00BEMBI M MAacChl OCAKOB, HAXOASIINX-
csl B Heapax cTpatucdeps! (0caXOoYHOrO CIIOs Hamiel miaHeTs). Mcrmons3ys oOmenocTynHble JaHHbIE U3 PAa3INYHBIX HCTOYHHUKOB,
aBTOP TIOKAa3bIBaeT, HACKOJIBbKO yHUKaeH HOxHo-Kacrmiickuii 6acceitr (FOKB), n mpuBoauT npruMepsl HECKOIBKUX APYTHX OBICTPO
MOTPYKArOIIMXCsl 0ACCEfHOB ¢ YTOHEHHOW KOPOIl M MOLIHBIM OCaIOYHBIM ciioeM. IlorpyxeHne OacceifHa BBI3BAHO pacIIMPEHUEM
KOPBI, TEKTOHIMIECKOH M 0CaJ0YHON HAarpy3KOMH, a Taxke N3MEHEHHEM MOIIHOCTH U IUIOTHOCTH JIMTOC(EpEI, YTO CO3AET YCIOBHS
JUTSL HAKOIUICHHUSI 0CaIKOB. B cTaThe moka3aHo, 4T0 00beMBI OCAaIKOB B 0CAJ0YHOM UeXJIe MEHSIOTCS cortacHO mpasmry Ilapeto (Tak
HaszbiBaemoe npasuio 80/20), mockonbky 80% MPOIEHTOB BCEro 00beMa 0CaJKOB COAEPKATCS B CaMbIX 0oJbIIMX Mo o0bemy 20%
OacceitHoB mupa. Jlorapupmuueckasi 3aBUCHMOCTb MEX]y pa3MepoM OacceifHa M ero o0beMOM OCOOEHHO YeTKO HalbirogaeTcs B
OacceifHax MacCHBHBIX OKpauMH M OacceliHax pacTspkeHUs (pudTax U BepTUKAIBHOTO NOTPYKeHUs ). bacceliHbI MacCUBHBIX OKpauH B
1esoM GoJiee pacripocTpaHeHsl o MUpy, obnaznas 10 40% Bceit MOIIHOCTH OcafaKoB Mupa. [lacCHBHBIE OKpauHBI XapaKTEePH3YIOTCS B
CpeIHeM MOUIHOCTBIO 4 kM, OacceliHbl GopraHaa — 3 KM, a MEKKPaTOHOBBIE BIaJHHEI — MeHee 2 kM. HOxHo-Kacnmiickuit 6acceitn
BMECTE C JPYTUMH OBICTPONOTPY KAIOIIMMICS M OTPAaHUYSHHBIMH MO TUIOMIAAN OacceifHaMu MHpa SIBISIETCS ONPEIEIeHHO aHOMAlb-
HBIM H3-3a COUeTaHMs (UICKCYPHOTO 3¢ (eKTa, yMEHBIIUBIIETO €T0 TEPPUTOPHIO, B OBICTPOTO 0CAJKOHAKOIIIEHHS B IUIHOIEHE. Tak,
Oonee deM 1.8 MWIUIMOHOB KyOOMETpOB OCaaKOB (WM Macca ocankoB BecoM 4.42*1079 toHH) ObuTo HakomieHO B FOHO-
KacrnmiickoMm GacceifHe co BpeMeH ero 3aposkieHusi, U3 HuX 595 Teics4 KyOOMeTpoB OTIOXMINCE B rumoneHe (33%), a 221 Teicsiya
KyOOMETpPOB OCaZKOB — B UeTBepTHYHOE BpeMsi. OOBbEM M CKOPOCTH OCAIKOHAKOIJICHHsS B IUIHOLICHE Jake MPEBBIIIAIOT TAaKOBbIE B
BeHranbckoM 3anmBe — caMoM 00bEMHOM 0CaJ04HOM OacceiiHe Mupa, B KOTOPOM HaxoauTcs Oosee 5% BceX 0CaaKoB MHUpa.

Knrouesvie cnosa: ocadounvie 6accetinnl, FOxcnviii Kacnuii, 06vemubl 0caokos, cmpamucpepa

DUNYA HOVZOLORININ COKUNTU ORTUYUNUN QALINLIQLARI,
HOCMLORI VO COGRAFI YAYILMASININ TOHLILI

Abdullayev N.R.
AMEA Neft Vo Gaz Institutu
AZ1000, Baki sah., F.Omirov kii¢.,9: Nazim_Abdullayev@hotmail.com

Xiilasa. Mogalodo Yerin ¢okiintii ortiiyliniin qisa icmalini, eloco do ¢okiintiilorin hocmi vo onlarin Yerin ¢okiintii layinda
(Stratisfera) kiitlasinin hesablamasini taqdim edilir. Miallif darc olunmus malumatlar: toplayaraq Canubi Xozor hévzasinin uni-
kalligini, elocoa da naziklosmis qabiga va galin ¢okiintii ortiiyiine malik olan bir sira digor hovzalori tohlil edir. Hovzolords ¢ok-
mo prosesi gabigin dartilmasi, ¢okiintii vo tektonik yiiklonma, litosferin galinligt vo ya sixhgmin dayisilmosi amalo golon ¢okiin-
tilorin toplanmasina imkan yaradir. Magalods ¢okiintii, gabiq va litosfer nisbati miizakiro edilir. Diinyanin oksor hdvzalorinds
hacm va galinlig 80/20 ganuna ssason (Pareto paylasmasi) ayrilir; belsliklo, ¢okiintilorin 80%-i hocmo gors 20% togkil edon hov-
zolordo yerlogir. Hovzonin 6lgiisii vo galinligi arasindaki logarifmik nisbot daha yaxsi passiv kenarlar vo uzadilmis hévzalords
miisahido edilir. Passiv konarlar (passive margins) an hocmli olaraq (imumi hacmin 40%-ni toskil edir) galinlig: orta hesabla 4
km toskil edir, forland hovzalori 3 km yaxin vo kratonik depressiyalar iso orta hesabla 2 km togkil edir. Canubi Xozar, bir sira di-
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gar hovzalarle birgs orazisinin azaldan fleksural effektlorin kombinasiyas: va yiiksok Pliosen ¢okiintii siirati il slagedar anomal-
1ig niimais etdirir. Conubi Xozor hovzesinin yaranmasindan baslayaraq, hovzads 1.8 milyon kub kilometr hacminds xalis (netto)
cokiintiilor toplanmisdir (vo ya 4.42*10"9 ton olan bork ¢okiintii kiitlosi). Onlardan hacmi 595 000 km3¢okiintiilor Pliosena
(33%), 221 000 km?3 isa Pleystosen dovriine tesadiif edir. Pliosendo Canubi Xozor hévzasinds ¢okiintiilorin hacmi vo cokiintu top-
lanma siiratlori hotta Diinyanin an genis ¢okiintiilii Bengal fendaki ¢okiintii siiratlorini asmisdir.

Acar sozlar: cokiintii hovzalori, Conubi Xozor Hovzasi, ¢okiintii hagmi, stratisfera
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