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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.

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.

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. This holistic approach also included series

of lectures, films and , field visits.
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Compiled by : Rajiv Pandit

1) Ocean uptake of carbon dioxide could drop as carbon emissions are cut.
Shrinkage due to COVID-19 may provide case in point
(June 3, 2020, Earth Institute at Columbia University)

Volcanic eruptions and human-caused changes to the atmosphere strongly influence
the rate at which the ocean absorbs carbon dioxide, says a new study. The ocean is
so sensitive to changes such as declining greenhouse gas emissions that it
immediately responds by taking up less carbon dioxide.The authors say we may
soon see this play out due to the COVID-19 pandemic lessening global fuel
consumption; they predict the ocean could take up less carbon dioxide in 2020 thanin

2019.

2) Discovery of ancient super-eruptions indicates the Yellowstone hotspot
may be waning
(June 3, 2020, Geological Society of America)

In a study published in Geology, researchers have announced the discovery of two
newly identified super-eruptions associated with the Yellowstone hotspot track,
including what they believe was the volcanic province's largest and most cataclysmic

event.

The team used a combination of techniques, including bulk chemistry, magnetic data,
and radio-isotopic dates, to correlate volcanic deposits scattered across tens of

thousands of Sq. Km.
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3) Earth's Inner Core is Rotating, Study Says
(May 13,2020 by News Staff/ Source)

The inner core of the Earth is rotating at about 0.05-0.1 degrees per year, according to
an analysis of seismic data from repeating earthquakes published in the journal Earth
and Planetary Science Letters. Geoscientists do not fully understand how the Earth's
magnetic field generator works, but they suspect it's closely linked to dynamic

processes near the inner core-outer core boundary area.

4) Carbon dating -the archaeological workhouse, is getting major reboot.
(Nature, 19 MAY 2020)

Radiocarbon dating , a key tool used for determining the age of prehistoric samples,
is about to get a major update. The result could have implications for the estimated
ages of many finds are younger than previously thought. The work combines
thousands of data points from tree rings, lake and ocean sediments, corals and

stalagmites.

5) New 3d mapping technique improves landslide hazard prediction
(3 June 2020, California Institute of Technology)

Slow-moving landslides, places where the land creeps sluggishly downhill over long
periods of time, are relatively stable. When they become unstable, which can happen
for a variety of reasons - including heavy rain, snowmelt, earthquakes and volcanic
activity, landslides can quickly turn catastrophic, especially in populated areas.
Landslides cause loss of life and billions of dollars in damage each year. The ability to

predictthem accurately can reduce both.
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GEOCONCEPT

Seafloor Spreading and Plate Tectonics

Dr.Pramod T. Hanhamgond
Associate Professor & Head, Dept. of Geology
GSS College, Belagavi 590 006

Seafloor spreading is a geologic process in which tectonic plates (large slabs
of Earth's lithosphere) split apart from each other, where mid-ocean ridges and new

oceanic crust is formed through volcanic activity and then gradually moves away from

CONVERGENT SFOAM FVERGENT CONVERGENT CONTMENTAL RIFT ZONE
PLATEBOUNDARY  PLATEBOUNDARY PLATEBOUNDARY  PLATE BOUNDARY (YOUNG PLATE BOUNDARY)

the ridge. Ocean floor spreading was first suggested by Harry Hess and Robert Dietz
inthe 1960's.

Seafloor spreading is the result of divergent currents formed in the mantle,
which is the slow, churning motion carrying heat from the lower mantle and core to the

lithosphere. As tectonic plates slowly move away from each other, heat from the

©AIll rights reserved by Jividha, Pune




G EUSPH EH E A Geoscience activity by JIVIDHA, Pune

A Free online periodical Issue 2 - Vol - 1/ June 2020

gL

e

JIVIDHA

mantle's convection currents makes the crust more plastic and less dense in turn
making the lithosophere thin making way to formation of seafloor. During this
process, the less-dense material rises, often forming a mountain or elevated area of

the seafloor, forming the Mid Oceanic Ridges (MOR).
Plate tectonics

Until the 1700s, the shaping of earth was believed "catastrophism," and geology (the
study of the Earth) was based on the belief that all earthly changes were sudden and
caused by a series of catastrophes. However, by the mid-19th century, catastrophism
gave way to "uniformitarianism," a new way of thinking centered around the
"Uniformitarian Principle" proposed in 1785 by James Hutton, a Scottish geologist.
During 1912 the idea of moving continents was seriously considered as a full-blown
scientific theory- called Continental Drift, introduced by a German meteorologist
named Alfred Wegener. According to the continental drift theory, the super continent
Pangaea began to break up about 225-200 million years ago, eventually fragmenting
into the continents as we know them today. However, his theory could not answer the
most fundamental question- What kind of forces could be strong enough to move
such large masses of solid rock over such great distances? Then scientists came up
with the theory of plate tectonics (meaning "plate structure") in the 1960's. Harry Hess

in 1962, explained the plate movements.

This theory explains the movement of the Earth's plates and also explains the cause
of earthquakes, volcanoes, oceanic trenches, mountain range formation, and many
other geologic phenomenon.

_— >
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The earths plates consist of an outer layer, the lithosphere, which is cool enough to
behave as a more or less rigid shell. Occasionally the hot asthenosphere of the Earth

finds aweak place in the lithosphere to rise buoyantly as a plume, or hotspot.

The current continental and oceanic plates include: the Eurasian plate, Australian-
Indian plate, Philippine plate, Pacific plate, Juan de Fuca plate, Nazca plate, Cocos
plate, North American plates, Caribbean plate, South American plate, African plate,

Arabian plate, and the Antarctic plate. These plates consist of smaller sub-plates.

ek v PLATEBOUNDARY  PLATE BOUNDARY  PLATE BOUNDARY

UNDERSTANDING THE PLATE MOVEMENTS

Most movement occurs along narrow zones between plates where the results of

plate-tectonic forces are most evident.

_——-s _aprma a0 ——
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There are three main plate tectonic environments: extensional, transform, and
compressional. Plate boundaries in different localities are subject to different inter-
plate stresses, producing

earthquakes.

Divergent boundaries : where

new crust is generated as the

plates pull away from each

Compressional other. Divergent boundaries

occur along spreading centers

[I% T where plates are moving apart
't:il and new crust is created by
magma pushing up from the
mantle.
Convergent boundaries:

Transform

where crust is destroyed as one

plate dives under another. Here
plates are moving toward each other, and sometimes one plate sinks (is subducted)
under another. The location where sinking of a plate occurs is called a subduction
zone. The type of convergence -- called by some a very slow "collision" -- that takes
place between plates depends on the kind of lithosphere involved. Convergence can
occur between an oceanic and a largely continental plate, or between two largely

oceanic plates, or between two largely continental plates.
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As with oceanic-continental convergence, when two oceanic plates converge, one is

usually subducted under the other, and in the process atrench is formed.

The Himalayan mountain range dramatically demonstrates one of the most visible
and spectacular consequences of subduction event of plate tectonics. It is said that

the Indian plate is moving 1cm per year.

Transform boundaries: where crust is neither produced nor destroyed as the plates
slide horizontally past each other. The zone between two plates sliding horizontally
past one another is called a transform-fault boundary. Most transform faults are found
on the ocean floor. They commonly offset the active spreading ridges, producing zig-
zag plate margins, and are generally defined by shallow earthquakes. However, a

few occuronland, for example the San Andreas fault zone in California.
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GEOSCIENCE DAYS

World Environment Day
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GEO TOURISM

Geotourism sites along Anjanvel Guhagar Narvan coast, Maharashtra
Dr. Tushar Shitole

Geotourism refers to tourism that sustains or enhances the geographical
character of the place being visited, including its environment, culture, aesthetics,
heritage and well-being of its residents. Geotourists are conscious of the

environmentand inclined to seek culture and unique experiences when they travel.

Geotourism incorporates the concept of sustainable tourist spots, which
should remain unspoiled for future generations while allowing for ways to protect a
place’s character. Geotourism also takes a principle from its ecotourism cousin that
tourism revenue should promote conservation and extend it to culture and history as
well. The site selection depends upon the geomorphology of the place and its uses for

the conservation education and Geotourism.

This write up is an attempt to identify the geosites along Anjanvel Guhagar
Narvan coast for creating database useful for the preservation and a better
knowledge of geomorphological and geological heritage as well as for regional

planning.

This coast extends from Vashishthi river to the north to Jaigad creek in the
south in Ratnagiri District of Maharashtra. Guhagar is located at 17.47°N latitude
and 73.2°E longitude.

The coast exhibits a variety of erosional and depositional landforms like shore
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platforms, sea cliffs, caves, geos, beaches, spit bars, sand bars, sand dunes etc. The
variation observed are mainly in terms of size, shape, their location, and processes of

weathering, development and modification over time.

The landforms are shaped by waves and tides alongwith many physical and
chemical as well as biological processes. Evidences of sea level change are also
observed at a few places in the region. The changing sea level has generated a

complexity in the form of features found on the shore.

Some of the salient geosites along this coast include Anjanvel —Gopalgad,
Guhagar Beach and its rocky coastal sector, Hedvi, Velneshwar, Palshet Jaigad

rocky shore and tidal inlets and ceeks.

The headland at Anjanvel is characterised by various erosional landforms like
cliffs, wave cut platforms, sea caves, geo and rocky beaches which can attract the
tourist. Gopalgad is an ancient fort located near Anjanvel. Today only the ruins of this
fort can be seen. Guhagar beach is one of the cleanest and less polluted beaches in
Maharashtra. The 5.6 km beach is safe and itis one of the favourite tourist attractions.
The coastal dynamics of the beach shows seasonal variations in scenic beauty. In
fair-weather various features like embryo dunes, fore dune and back dune are clearly
seen.In monsoon rough sea conditions change the beach sediments and is scored by

waves and stormy deposits like lateritic pebbles, shingles and gravels.

Hedvi is a small village located 27km south of Guhagar along Guhagar-Narvan

road. A significant coastal landform ‘Geo’ 7 m deep, 12 m long and about 70 cm
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wide,found here is produced in the black basalt rock in last 3000 to 4000 years. Itis

located at 17.37 0 N/ 73.210 E. During the high tide, the sea water gushes in and

splashes up forcefully. Abandoned Sea cave formed by sea waves with honey comb

structures on the roof and walls of cave, is found in the close proximity which is
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can be seen. Significant geological formations, basalt flows, red boles and different
forms of weathering imparts
uniqueness to this part of the

coast.

Different types of rich
mangrove forests can be seen
along the banks of tidal inlets,
creeks and on tidal mud flats in

the region.

Shore Platform and CIiff at Velneshwar

|dentification of these Geosites
on this coast along with their
Geomorphologic and
geological heritage enhances
the tourism potential of the
coast and can surely increase
the number of visitors to
Anjanvel Guhagar Narvan

coast of Maharashtra.

Mangrove Swamps
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EARTH MARVELS
Compiled by Dr. Tushar Shitole

Pink Beaches

The beach gets its unique colour from microscopic organisms called Foraminifera.
They produce a red pigment of the coral reefs. That's why locals call it the Red Beach.
When the small pieces of the coral combine with white sand, it creates the soft pink

tint, which is visible on the shore. (Photo from Places &people, and Traveler)

Pink Beach, Komodo, Indonesia
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Elafonisi Beach, Crete, Greece
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