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About Jividha

Jividha is a registered trust under Bombay public trust act
(Maharashtra/38/2007) and society registration act (F23934Pune) working
since2007 in the area of environment education for human well-being with ecological
sustainability, To build capacities of Indian citizens for conservation of endemic and

native biodiversity through education is broad line of work of Jividha.

Jividha does lots of activates related to “Geo Sciences”. Once in every year
Exhibition on occasion of “ International Earth Science Week” is offered by the
organization for the masses. Topics such as Restless Earth, How Man used Stones,
Mountain Ranges have been covered in last few years. The exhibition includes
series of posters, models, films and lecture series. In Pune city around 10000 visitors
visit these exhibitions along with the schools. Geological society UK has taken note of
Jiidha's earth science exhibitions as an important event of international earth science

week.

Certificate course on “Introduction to Earth Sciences” is developed for all age
group people. Itis a comprehensive course to build perspective on various aspects
of Geography, Geology and environment. The specialty of this course is within short
span participants learn various aspects like Basic concepts in Geology, Surface
Water, Oceanography, Ground Water, Climatology, Soils, Biogeography, Geological
Time Period, Weather, Formation of earth etc. This holistic approach also included

series of lectures, films and , field visits.

_—
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Preface

We would like to present, with great pleasure, the inaugural issue of a e - periodical ,
GEOSPHERE . It is being published by JIVIDHA, a Pune based NGO and is devoted to the
spectrum of Earth Science news, concepts, ideas and issues, from theoretical aspects to

application-dependent studies.

This monthly e-edition is designed to cater to all those interested in knowing the nature,
scope and applications of Earth Sciences Its mission is to become a basic learning platform for

everyone interested in this branch of Sciences

The periodical intends to consider a variety of issues in Earth sciences under major
sections such as, Geonews, Geoconcepts, Geoheritage, Geotourism, Earth marvels and applied
geosciences in a simple language. Scientifically accurate information about all Earth science
issues is generally not available easily or is present in text and reference books, research

journals or scientific reports.

A common man often finds it difficult to understand these books and scientific

publications which are full of unfamiliar jargons and compliex time scales.

The intention of GEOSPHERE is to bring this vast knowledge about our Earth to the

notice of all those interested including students and Earth lovers, in simple format.

The articles included in this edition exemplify the exciting news items in recent days,
exploration of Geological time scale, significance of our Earth on the occasion of International
Earth day, geotourism potential of Lonar meteor crater and the variation in tree lines world over

alongwith enchanting photographs of a few geosites.

We hope that this fine collection of articles will be a valuable resource for GEOSPHERE

readers and will satisfy and stimulate all those who wish to know more about our Earth.
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Compiled by : Rajiv Pandit
1. Arctic observes alarming levels of ozone depletion
(02 May 2020 India Blooms News Service)

Depletion of the ozone layer, the shield that protects life on Earth from harmful levels
of ultraviolet radiation, reached an unprecedented level over large parts of the Arctic
this spring, World Meteorological Organisation said on Saturday.The communique
attributed this enhanced ozone depletion to the continued presence of ozone-
depleting substances in the atmosphere and a very cold winter in the stratosphere

(the layer of the atmosphere between around 10 km and round 50 km altitude).
2. Tectonic plates started shifting earlier than previously thought
(April 22,2020 Harvard University)

Researchers detect some of the earliest evidence for modern-like plate
motion.Scientists examining rocks older than 3 billion years discovered that the
Earth's tectonic plates move around today much as they did between 2 and 4 billion
years ago. The findings suggest that the continents settled into place and sustained
life much earlier than previously thought, and give insights into plate tectonics on
other planets. Aresearch team led by Harvard researchers looked for clues in ancient
rocks (older than 3 billion years) from Australia and South Africa, and found that these
plates were moving at least 3.2 billion years ago on the early Earth. In a portion of the

Pilbra Craton in Western Australia, one of the oldest pieces of the Earth's crust,
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scientists found a latitudinal drift of about 2.5 centimeters a year, and dated the

motion to 3.2 billion years ago.
3. Origins of Earth's magnetic field remain a mystery
(April 8,2020, Massachusetts Institute of Technology)

The existence of a magnetic field beyond 3.5 billion years ago is still up for debate.
The existence of a magnetic field beyond 3.5 billion years ago is still up for
debate.Microscopic minerals excavated from an ancient outcrop of Jack Hills, in
Western Australia, have been the subject of intense geological study, as they seemto
bear traces of the Earth's magnetic field reaching as far back as 4.2 billion years ago.
That's almost 1 billion years earlier than when the magnetic field was previously

thought to originate, and nearly back to the time when the planet itself was formed.
4. Ocean acidification prediction now possible years in advance
(University of Colorado at Boulder)

Researchers at Colorado University Boulder have developed a method that could
enable scientists to accurately forecast ocean acidity up to five years in advance. This
would enable fisheries and communities that depend on seafood negatively affected
by ocean acidification to adapt to changing conditions in real time, improving

economic and food security in the next few decades.
"We've taken a climate model and run it like you would have a weather forecast,

essentially—and the model included ocean chemistry, which is extremely novel,"

said Riley Brady, lead author of the study, and a doctoral candidate in the Department
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of Atmospheric and Oceanic Sciences.

5. Geologists determine early Earth was a 'water world' by studying exposed

ocean crust (March 2, 2020, lowa State University)

Geologists have studied exposed, 3.2-billion-year-old ocean crust in Australia and
used that rock data to build a quantitative, inverse model of ancient seawater. The
model indicates the early Earth could have been a 'water world' with submerged
continents.The Earth of 3.2 billion years ago was a "water world" of submerged
continents, geologists say after analyzing oxygen isotope data from ancient ocean
crust that's now exposed on land in Australia.And that could have major implications

on the origin of life.

"An early Earth without emergent continents may have resembled a 'water world,’
providing an important environmental constraint on the origin and evolution of life on
Earth as well as its possible existence elsewhere," geologists Benjamin Johnson and
Boswell Wing wrote in a paper just published online by the journal Nature

Geoscience.
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GEOCONCEPT

Geological time scale
Dr. Shrikant Karlekar

One of the goals of the field of historical geology is to understand how the Earth
has changed over time. Reconstructing Earth's history requires establishing
sequence of events utilizing various methods of measuring geologic time. In the 19th
century, geologists established a detailed sequence of Earth's history using
observations of the relationships between rocks to determine their relative age.
When you determine the relative age of a rock, instead of establishing its numerical
age in years before the present, you are comparing its age to other rocks using words
such as older or younger. For example, the rocks at the bottom of a Canyon are much
older than the rocks at the top. Geology reconstructs the chronology of geological
events that took place during the formation and development of the earth' crust and

the life onit.
Relative chronology and methods of determination:

The basic historical documents by which the geologists know the history of the
earth's crust are rocks and fossil remains of various animal and plant organisms.
Hence, in the process of all geological investigations one of the main tasks consists in

determining the age of rocks entering into the composition of the earth's crust.

For this a number of methods are employed. One of them is the stratigraphic

(from the Latin 'stratum’, layer) method, based on the study of the sequence of the
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sedimentary stratification formed in sea basins or under continental conditions. For
instance, If, at the coastal or river cliff , limestone is deposited at the bottom with clay
coming on top of it, then there is every reason to believe that limestone was formed
prior to clay and, consequently, is more ancient than the latter. Thus, with the help of
the stratigraphic method geologists establish the relative age of rocks in a particular
geological section within a comparatively small area. The other methods are
lithologic, or petrographic methods, which are based on comparing rocks according

to their composition.

The stratigraphic and the lithologic methods are supplemented by the
paleontological method, consisting of the study of fossil remains of animals and
plants that belonged to the past geological periods and are buried in rocks. The
organic world in the course of geological history underwent considerable changes,
which accounts for the fact that the layers of rocks of the same age contain similar
fossil remains of the ancient organisms different from the organic remains in rocks of

adifferent age.

To classify rocks according to age the significance is attributed only to those
organisms which are characterized by a rapid evolution and their horizontal
distribution. On the basis of the stratigraphic and paleontological methods the
geologists and the paleontologists of many countries produced a unified stratigraphic
scale, in which rocks are given in a particular order according to their relative age.
This scale showed stratigraphic units of different age and their corresponding

temporal geochronological subdivisions (duration is expressed in millions of years)
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years) and the complexes of rocks corresponding to the Archean and the Proterozoic

eras are often brought together under the term Pre-Cambrian.

Further subdivision of aeons is possible, though not in all cases. This
particularly concerns the Archean era due to considerable metamorphism of rocks
corresponding to it, and it remains undivided up till now. The Proterozoic era is
subdivided into the Early and the Late era. The Phanerozoic era is subdivided into
three eras: (1) the Paleozoic era (from the Greek “paleozoik', ancient) (2) the
Mesozoic era (from the Greek "inesos', middle) and (3) the Cenozoic era (from the
Greek lainos', new). The names given to all aeons reflect the origin and the
development of organic life. The beginning of life is associated with the earliest period
of history of the development of the Earth, or with the Archean era, the original life with
the Proterozoic era, the ancient life with the Paleozoic era, the mid life with the

Mesozoic era, and the latest life with the Cenozoic era (Fig. 1.3)

The Paleozoic era falls into six periods (in ascending order) Cambrian,
Ordovician, Silurian, Devonian, Carboniferous and Permian. In the Mesozoic era
there are three periods:Triasssic, Jurassic and Cretaceous. The Cenozoic era is also
characterized by three periods: Paleogene, Neogene and Quaternary, or
Anthropogene. The names of the periods were given with reference to the localities
where the rocks (deposits) of the given system were first discovered and described (
Cambrian, Devon, Perm, and Jurassic), or peculiar features of the deposits (e. g.
Cretaceous and Carboniferous)or by the nationalities inhabiting particular territories (

Ordovician and Silurian) or according to the character of inner subdivisions (Triassic -
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three-fold.

Absolute Geochronology: The scale of relative geochronology reflects only the

sequence and the change of eras and periods, but does not provide any data about

Fig.1.2 Geochronological (Stratigraphic) Table th e | r d u ra tl O n | n ye a rs .
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f = . Late (Upper)
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Rubidium method are also
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The carbon dating is used to determine the absolute age of young
anthropogenic deposits formed within the latest 10-30 thousand years. Itis based on

the radioactive decay of the carbon isotope C14, which is absorbed from the
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GEOSCIENCE DAYS
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Earth Marvels
Compiled by Dr. Tushar Shitole

Bahariya and Farafra desert landscape (Credit: Juan Martinez)
1. Adifferent side of the Sahara

Located in Egypt's Western Desert, the Bahariya and Farafra depressions don't even
cover 1% of the Egyptian Sahara. Yet, they have some of the rarest landscapes and
geological formations
in the entire country.

This is not the place

tombs or hidden E
treasures; rather, this is —

a destination for
dinosaurs fossils and =
remnants of other

species that we have not seen for millions of years.
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2. Signs of avolcanic past

Further south from
~ Bahariya Oasis,

surrounded by hundreds
B of black powder-covered
! hills. This is the Black
fj': Desert, one of the
~ strangest desert
=
landscapes in the world.
The "English Mountain",
the highest point in the
Black Desert covered with black sandstone powder, a sign of volcanic activity that

occurred during the Jurassic Period. (Credit: Juan Martinez)

3. Limestone boulders on aflat land

The landscapes 7%

between the Bahariya |
and Farafra
depressions change [
fast. About 30km further |
west, the volcanic hills |
of the Black Desert
were no longer visible

and a monochromatic =
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flat land dominated the area. Golden limestone boulders that emerged from soil
erosion millions of years ago provide home to wild endangered species, such as

white foxes, Egyptian gazelles and rams.
4. Ahillmade out of crystals

A small rocky hillp :
columnar-shaped | 1

stalagmites made of

long, colourless
crystals made of barite
or calcite crystals.
While calcite crystals
arise from solutions
formed in sedimentary
calcareous rocks under

normal conditions.

west of the Black
- _ Desert, is by far the
- Western Desert's
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most unusual natural site. This vast area of mushroom-like shapes and sea waves
made of white limestone are marvels of nature that astonish even the most
experienced traveller.

Following an ice age that occurred 30 million years ago, a tectonic uplift
created these chalk-like outcrops, and countless sandstorms have continued to
sculpt their shape ever since.

6. An outdoor museum of contemporary art
Walking around the White Desert feels like visiting an art museum.

Each of these natural structures are completely different.

The desert was
recognised as a
Natural Protectorate by
the Egyptian
government in 2002,
and to keep the area as
-~ pristine as possible,

human development in

~ or near the desert has

been banned.

©AIll rights reserved by Jividha, Pune



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26

