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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.

©AIll rights reserved by Jividha, Pune



f G EUSPH ER E A Geoscience activity by JIVIDHA, Pune
N A Free online periodical Issue 6 - Vol - 1/ October 2020

=

JIVIDHA

GEOSCIENCES

"3(-!\91]_2-_)\["
gestaereit fmfea waeat afor Fafiens smut o Hene AT STEATHTd STRICT ST, STHITTE,

TATSRUTITE I HUMETT (Earth Sciences / Geosciences) T8 aisat ferfarer smrartam aatfor
AT Heheu-ToT § AT T TRUTTHERREHTUT ST HAT AT AT
Tt ST NS T JUITT BT T,

"HIMDAIIRBI (Geodesy)"
1. sftenia sTcient
raTTeH! 2 qeal= TR, ST HATIOT eI ST STVATET I TS, T&TT0T I, STTHTRT
GG SATIOT S IuTeiare Hesuml it A1Hos HATHAT saed Bld STeeicd & I AT e e vd
HEATT AT S 377,

gealiad! TORUTT-3T e i SUUTIAE , STeRTedT STaTae SATIT TR Je Erdeiedn
g TefHiae qedte AHeh fo 31197 STUCATEHR 33 AT 372, © fort @ieies AT STTaeTe Hifed

SO Jeal G 376 qU T 3ok ShToal ST T&Td 4 3Ted.

TR 81 T S I Al Ieh STHT S ST IG5, FEBUR T I AT Wit A
feraITE SITSTetT STt SATOT Jeeftar=at @ | Toft qeefiar Teiet 3118 ST ShedHT shefl qt Setrel St
STeATehd STHT AT AT FSIATES (Geoid ) 318 Feded ST, [STSTISHT Hel TTHEAT AT ST hell
ST,

©AIll rights reserved by Jividha, Pune



G EUSPH EH E A Geoscience activity by JIVIDHA, Pune
N A Free online periodical Issue 6 - Vol - 1/ October 2020

=

JIVIDHA

deflection of the wvertical
rock surface

geoid
ellipsoid
or spheroid

Sefige=n ﬁwwm IHAT FATIATEAAT (Oblate spheroid ) @;ﬁr S RIS
ajeTehd =T (Ellipse ) T STETET (Minor Axis ) fRTaTe ST TR TR Eal A1 &1 STET= 3Tl

T BT Teh MO I8 3718 aX [MeT1ge (Geoid ) &
s =T ET=IT SATHN HATE. B Ale] ATHR ThHHE TR
AT 3T T A Toh 1 fSehmft fSreT1ge &1 iordia
TBT=AT WA TR, TTHES TeafTalT HHehT HTHR FHBUATEIS AT

Equator T Ueh UETehaI0T hTH STHS ail 3T SUTRTHT & TS0

ITTeY Bid. 3TTST ATETET 40 HZeh IqTsY 3T |

©AIll rights reserved by Jividha, Pune



G EUSPH EB E A Geoscience activity by JIVIDHA, Pune

N A Free online periodical Issue 6 - Vol - 1/ October 2020
7

e

JIVIDHA

qeaflariet ST T Jei=aT ST HISHTITETS! Jeal Teht ST 9asi STaws 3. fFefredt

ST AT ST T ST et S8t dll qeai=an STTehRIeT daldd st T8 Tehal T 98 STSeT
IS A&, FEUA Jeel=aT SHTeNTesaT YRR LT STeTes f3T15e STated SITTd. W o HTS[SIISeT
TR ILdT everest speroid ATYLAT ST,

AT STATSHT AT Yeali=aT SATRRIsRIaE, Joaf Joehld &1, WSshidet TTeid Yeiehed, &S I8
, qug foardt (Plate Tectonics ), ‘aﬁﬁ'q YHUT, 3731 WWH@W STV hedT STl AT IETAT
SUUE TAATS TS Teh WIS TIHTUT AT HTe. el qeall et shetedT (Hefua  wismmrd s 32t
e BIeaT o AT ITETHeS FHt &I 3TTed. G, e SATTOT Sifaeh TReTdier 3Te HeheaT el TehaT
TS qUTETATA I3 AT ST |

"qoelt & UehT elS eIk i shLd " AT Hed-aT ST Tl GY AT HTE. 8 &€ 0 0 =T SIAUTE
forferam firesd 3 uetef SfHerdt sheuHT Hauem Higet). T 2 ¢ 3R T T IT I AT 3Tk GIne

Q1T ST , WeAaI T , 3T - SFET07 eFarehid 89 (Geomagnetic poles ) STSUTT-AT STET=AT
faet qesltel g arehia &t f38e (Di-polar)
IR Thdetd HTe. Jeali= el ¢a
e foryare @ WiTicreh g Ao Hfersh

o

forSeraret ATUET A7Tes HTed . Ssehla T F e

ST SITSUIT-AT shied (-eh ST sl 3TH

(Magnetic axis ) 3 Fe<ei STTd. Jeefi=l arehid

©All rights reserved by Jividha, Pune



f G EUSPH EH E A Geoscience activity by JIVIDHA, Pune

N A Free online periodical Issue 6 - Vol - 1/ October 2020

=

JIVIDHA

el Sershia & Yel =T hic! STTST=ATIET GU fAT1es Bid. SHTeNTesAT YRITH Y HITESTd d THaR
STEerd et ST, AT FrRRToTH e ok fereteror simerish e STt o1 91 giiefl, ot Feurst, geeii=ar ge foid=
VTR ShTeBT Fed Saetd Teiet T, S[Feiehid &1 STV Tl Lai=a Srae 314 fqwd i Wit

IS 3o FIT AT ST ¢ 3 RN I SFSIATTH ITel S {RHI=IT T8 et 1T |Tel hie] i
TR AT Tehet 3718

Qa1 QeI Sefehi ST - EfA0T HATH Tl AT e AT FeFhl He ST o ATqefl geefi=a
TTHRT & ¥ A& AU Hca Tl SIS STt STeTet ST Tohel TG,

(Outer core) T V-1 forgl FaTETeT= SIEIAT . © Ferehl &t sITel Merd et ot & & e am ammd
TS T 3T, el &= ST & Tt qeai=a e T e Gue il HTe. JT A=
S eser STl AT forela SaTet=! ek G BIATq. STt faferer S[erehr et 3t grerancti= 7T
foreretre! JsTTd il STHaTd.

©AIll rights reserved by Jividha, Pune



G EUSPH ER E A Geoscience activity by JIVIDHA, Pune

A Free online periodical Issue 6 - Vol - 1/ October 2020

gt

=

JIVIDHA

GEOCONCEPT

THEORY OF ISOSTASY

Dr. Shrikant Karlekar
Former Head, Dept. Of Geography, S.P. College, Pune
And
Former Dean, Faculty of Earth Seiences, TMV, Pune

Isostasy is the state of gravitational equilibrium between Earth's crust and
mantle such that the crust "floats" at an elevation that depends on its thickness and
density. This concept is used to explain why different topographic heights exist on
Earth's surface and is called theory of Isostasy. The term 'isostasy' was coined in

1889 by the American geologist Clarence Dutton.

Itis generally accepted that Earth is a dynamic system that responds to loads in
many different ways. |sostasy provides an important 'view' of the processes that are
experiencing vertical movement. Certain areas (such as the Himalayas) are not in

isostatic equilibrium, which has forced researchers to identify other reasons to

explain theirtopographic heights such as the idea ‘Mountains have roots’.
Visshie msmntain chadn

‘Mountains have roots’

©AIll rights reserved by Jividha, Pune



G EUSPH ER E A Geoscience activity by JIVIDHA, Pune
N A Free online periodical Issue 6 - Vol - 1/ October 2020

=

JIVIDHA

In simple words , isostasy is the principle of buoyancy wherein an object
immersed in a fluid is buoyed with a force equal to the weight of the displaced
fluid. On a geological scale, isostasy can be seen where Earth's strong crust or
lithosphere exerts stress on the weaker mantle or asthenosphere, which, over
geological time, flows laterally such that the load is accommodated by height

adjustments.

T s Two principal models, one by
Airy and other by Pratt are

normally considered to explain
the theory of isostasy. Airy and
Pratt isostasy are basically the

statements of buoyancy.

(a) The Himalayas are the world's highest mountain range. The crust beneath According tO A"..y the inner

them is almost twice the normal thickness.

part of the mountains cannot be

hollow; rather the excess weight

Water
surface

e of the mountains is compensated

floats highest and

sinks deepest. g (balanced) by lighter mate-rials

(¢) Because of isostasy, blocks of wood floating in water sink to a depth such  Delow. According to him the crust

that the mass of the water displaced is the same as the mass of the block.

of relatively lighter material is
floating in the substratum of denser material. In other words, ‘sial’ is floating in
‘sima’. In other words, the Himalayas are floating in the denser magma with their

maximum portion sunk in the magma in the same way as a boat floats in water

©AIll rights reserved by Jividha, Pune
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with its maximum part sunk in the water. This concept in fact involves the principle

to flotation.

If we assume the average density of the crust and the substratum to be 2.7

and 2.9 to 3.3 respectively, for every one part of the crust to remain above the

substra—~tum, nine parts of the crust must be in the substratum.. According to Airy

the Himalayas are exerting their real attraction force because there exists a long

root of lighter material in the substratum which compensates the material above.

Based on above observation Airy postulated that ‘if the land column above the

substratum is larger, its greater part would be submerged in the substratum and if

the land column is lower, its smaller part would be submerged in the substratum.’

Deflection

Himalayas 3

Density = 2.9 gm/cm?®

Crustal g st o S

mdo.}, less =

nse

than Mantle
mantle Density = 3.3 gm/cm®

Airy model of crustal root
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According to Airy the density of different columns of the land (e.g. mountains,
plateaux, plains etc.) remains the same. The density does not change with depth,
that is, there is always a uniform density with varying thickness. This means that
the continents are made of rocks having uniform density but their thickness or

length varies from place to place.

According to Pratt there is a level of compensation above which there is
variation in the density of different columns of land but there is no change in
density below this level. Density does not change within one column but it

changes from one column to other columns above the level of compensation.

| Pratt’s theory

— —_——— ‘

Thus, the central theme of the concept of Pratt on isostasy may be
expressed as ‘uniform depth with varying density’. According to Pratt equal
surface area must under-lie equal mass along the line of compensation. Pratt’s
concept may be ex-pressed as ‘bigger the land column lesser the density and

smaller the column, greater the density.’

Thus, Pratt’s concept of isostasy was related to the ‘law of compensation’
and not to ‘the law of floatation.” According to Pratt different relief features are

standing only because of the fact that their respective mass is equal along the line

©AIll rights reserved by Jividha, Pune
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of compensation because of their varying densities.
Effect of isostasy on erosion and deposition:

When large amounts of sediment are deposited on a particular region, the
immense weight of the new sediment may cause the crust below to sink. Similarly,
when large amounts of material are eroded away from a region, the land may rise
to compensate. Therefore, as a mountain range is eroded, the (reduced) range
rebounds upwards (to a certain extent) to be eroded further. Some of the rock
strata now visible at the ground surface may have spent much of their history at
great depths below the surface buried under other strata, to be eventually
exposed as those other strata eroded away and the lower layers rebounded

upwards.

Airy Hypothesis

Pratt Hypothesis

8.3
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GEOHERITAGE

(The rocks, minerals, landforms, soils, rivers, lakes, oceans, etc. of the landscape
together constitute the geo-wealth of a region. As this geo-wealth is inherited from

the past, from thousands and millions of years, it is described as Geoheritage. )

Gangapur: A Geoarchaeological Heritage

Dr.Sushama G. Deo Dr. Jayendra Joglekar
Former Professor and Head, Post Doctorate Fellow
Dept. of AIHC and Archaeology Deccan College Post graduate and

Research institute

A study of geomorphic features is significant aspect of prehistoric research.
Applications of geosciences in Archaeology are classified as Geoarchaeological
studies. The prehistoric past was divided into three major successive periods namely
the Stone Age, Bronze Age and an Iron Age. The Stone Age was further divided into
Palaeolithic or Old Stone Age, Mesolithic and Neolithic or New Stone Age. The Lower
Palaeolithic is represented by the Oldowan and Acheulian tradition. The term
Palaeolithic is used for the earliest period of human prehistory that begins with the
first archaeological evidence of stone tool. In India, the Lower Palaeolithic culture
begins with the Acheulian tradition that has a wide time range starting from about 1.5
million years ago continuing up to about one lakh years. The Acheulian tool kit
comprises of handaxes, cleavers, large cutting tools, cores, flakes. A stone artefact
is any piece of stone which has been modified or manipulated by humans, Here we
present one such prime site that has preserved significant evidence for

Palaeolandscape and Lower Palaeolithic culture. The site at Gangapur is situated 8

©AIll rights reserved by Jividha, Pune
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km north-west of Nasik city (district headquarters) on the right bank of the Godavari
River, in its upper reaches. It is one of the most important sites, as this was the first
locality in entire Deccan Volcanic Province from where Acheulian artefacts made
from basalt were reported by Prof. H. D. Sankalia. This landmark discovery led to
further reports of more such sites in the Deccan trap region. The site has yielded
Acheulian artefacts embedded within the gravel horizon and within the channel bed.
A small scale excavation was carried out at the site by Prof. R.V. Joshi and his team in
1960s vyielding fresh to slightly rolled Acheulian artefacts. These artefacts had
grayish-green or reddish patina and at times shatter after removal from the gravel.

Patina is a surface layer coat that

develops on an object (in this case stone
artefacts) because of its exposure to
either atmospheric, aquatic or soil

environment. In lithogical context, it has

been loosely described as visually , ot

Waterbodies

l.‘-tv

. 350

/.' » % _:5;
500

550

Gangapur A e

"\ : Gdngapur I)dm

@ e Goda,,a”

Slk

obvious surface laminae covering rocks,
differing in colour and chemical

composition from the original rock

ague
s8883

matrix. The site also yielded a few faunal

fossil remains such as Bos sp. and

L

111l

Elephas sp., commonly found in Middle

Pleistocene deposits. (Fig1) Fig. 1 Gangapur site location

Gangapur area has preserved some unique geomorphological features such
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G EUSPH ER E A Geoscience activity by JIVIDHA, Pune
N A Free online periodical Issue 6 - Vol - 1/ October 2020

=

JIVIDHA

as knick point, mud balls within the sediments, powdery calcrete, etc. We surveyed
six localities around Gangapur downstream of Gangapur dam, and observed that
there are three distinct lithological units namely, Unit |- Acheulian artefact-bearing
gravel with sporadic mud balls capping the weathered bedrock basalt (2 to 3 m), Unit
lI- strongly calcretised yellowish brown silty sand (6 to 10 m), and lastly Unit Ill- dark

brown soil sediments (20 to 80 cm).
The oldest gravelly sediments capping the basalt bedrock (Unit ) are of two types’viz.

fine grained cross-bedded sandy-pebbly gravel, and coarse cobbly-pebbly gravel
reflecting depositional processes during floods. Both these facies are moderately
consolidated by powdery carbonate, while the nodular calcrete clasts are absent.
One peculiar feature observed in this gravel unit is the presence of the mud balls (4 to

6 cm diameter), indicative of strong but short lived floods. Acheulian artefacts such as

cleavers, handaxes, flakes, cores, etc occur as isolated clasts in all the lithofacies of

the gravel unit. (Fig 2, 3,4)

a4 R

Fig 2 Acheulian artefact -bearing deposit Fig 3 Oldest gravelly sediments capping
on the right bank of river Godavari at Gangapur the basalt bedrock at Gangapur

©AIll rights reserved by Jividha, Pune
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Recent petrographic studies of basalts exposed near knick point showed micro
displacement in plagioclase feldspar, a product of neo-tectonic activity in the area.
Thereby, suggesting neo-tectonic activities in the area during the Acheulian

occupation.

The climate during Acheulian activity in the upper reaches of the Godavari was
semi-arid but relatively wetter, than overlying strongly calcretised silty sand unit and
debris flow deposition. Thus, it can be inferred that there is a distinct disconformity
between Unit | and Unit Il. Authors suggest a Middle
.~ Pleistocene age for the Acheulian phase at the site on
the basis of geomorphic observations around

§ Gangapur and analysis of the lithic assemblages.

Unfortunately recent floods have disturbed some
: of the exposed sedimentary sections, resulting in loss

it i| of geoarchaeological marvel at Gangapur.

‘f'.-;"‘-i,'i *;‘l-'--—".r:‘-,;;‘"'.:w- A SRR e v
Fig 4 Mud ball in the Acheulian
artefact-bearing sediment
at Gangapur
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GEOTECHNIQUE

Hydraulic Engineering Center - River Analysis System (HEC-RAS)
for Flood analysis

Dr Shrikant Gabale
Director, Unity Geospatial LLP

Introduction

HEC-RAS is a computer program that models the hydraulics of water flow
through natural rivers and other channels. The program is one-dimensional, meaning
that there is no direct modeling of the hydraulic effect of cross section shape changes,
bends, and other two- and three-dimensional aspects of flow. The program was
developed by the US Department of Défense, Army Corps of Engineers in order to
manage the rivers, harbors, and other public works under their jurisdiction; It was

developed in 1995 and has found wide acceptance in hydrologic community since.
HEC-RAS Hydraulics

HEC-RAS is a one-dimensional steady flow hydraulic model designed to aid
hydraulic engineers in channel flow analysis and floodplain determination. The
results of the model can be applied in floodplain management and flood insurance
studies. If you recall from hydraulics, steady flow describes conditions in which depth
and velocity at a given channel location do not change with time. Gradually varied
flow is characterized by minor changes in water depth and velocity from cross-section
to cross-section. Its specially focus on flood intensity with respective land use of the

particular area.

©AIll rights reserved by Jividha, Pune




G EUSPH ER E A Geoscience activity by JIVIDHA, Pune

A Free online periodical Issue 6 - Vol - 1/ October 2020

g

e

JIVIDHA

HEC-RAS is an integrated package of hydraulic analysis programs, in which
the user interacts with the system through the use of a Graphical User Interface
(GUI). The system is capable of performing Steady and Unsteady Flow water
surface profile calculations, Sediment Transport/movable boundary
computations, water quality analysis and several hydraulic design

computations.

HEC-RAS is a computer program for modeling water flowing through systems
of open channels and computing water surface profiles. HEC-RAS finds particular
commercial application in floodplain management and flood insurance studies to
evaluate floodway encroachments. Some of the additional uses are: design and
analysis of bridge and culvert and channel modification studies. It can also be used

fordam breach analysis.
. Steady flow water surface profiles — single reach, dendritic,

mixed flow regime.

. Unsteady flow simulation — full network of open channels,
adapted from UNET
. Sediment transport/Movable boundary —long term trends of

scour and deposition
. Water Quality Analysis
. Two-dimensional flow modelling

Objectives:
To estimate the inundation area using GIS Platform with Hydraulic Model.

©AIll rights reserved by Jividha, Pune
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Uses:
. Floodplain management
. Flood insurance (early warning system)
. Estimation of inundation
How itwork?
. The basic computational procedure of HECRAS for steady flow is based

on the solution of the one-dimensional energy equation. Energy losses
are evaluated by friction and contraction / expansion. The momentum
equation may be used in situations where the water surface profile is
rapidly varied. These situations include hydraulic jumps, hydraulics of
bridges, and evaluating profiles at river confluences.

. Forunsteady flow, HEC-RAS solves the full, dynamic, 1-Dimensional
Saint Venant Equation using an implicit, finite difference method.

. HEC-RAS is equipped to model a network of channels, a dendritic
system or a single river reach. Certain simplifications must be made in
order to model some complex flow situations using the HEC-RAS one-
dimensional approach. Itis capable of modeling subcritical, supercritical,
and mixed flow regime flow along with the effects of bridges, culverts,
weirs, and structures.

Hydraulic parameter : Velocity, Depth, Shear, Width and Area

©AIll rights reserved by Jividha, Pune
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HEC GRASS Program with supportive software’s:

. ArcView : HEC-RAS can be used in the GIS program, ArcView (With 3-D
analyst and spatial analyst extensions). ArcView can read-in AutoCAD
drawings for backgrounds and can create a DTM. In a similar way to river
CAD, GEO-RAS can be used to create cross sections and other
geometrical data for use in HEC-RAS and can be used to export water
surface data from HEC-RAS back into ArcView to create flood maps with
depths and extents of flooding

. WMS (Watershed Modeling System): WMS (Watershed Modeling
System) provides pre and post-processing tools for use with HEC-RAS.
The development of WMS was funded primarily by The United States
Army Corps of Engineers. Itis a commercial software.

. Aquaterra: Aquaterrais a professional software for canals and river
engineering works design. Seamless integration in CAD environment
makes it really easy tolearn and use. Engineers use Aquaterra to create
detailed designs as well as for conceptual studies and designs. HEC-
RAS interface is intended for communication between CAD environment
and HEC-RAS. This module prepare the HEC-RAS geometric input file
based on cross sections, Manning coefficient data and transfer the

resulting water levels back to Aquaterra.
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Data Requirement
. The only essential dataset required for HEC-GeoRAS is the terrain data
(TIN or DEM) and additional datasets that may be useful are aerial
photograph (s) and land use information.
The HEC-Grass Modelling System
. 1D River Hydraulics
. Graphical User Interface
. Steady & Unsteady Flow
. Bridges, Culverts, Dams, weirs, levees, gates, etc...
. Data storage/management
. Graphics, Tabular Output & Reporting

. GeoRas—-ArcGIS

Creating River Centerline, River Banks, Flowpaths and Cross-sections: XSCutLines
using the Recut Cross Sections Using Geo-RAS and Import Cross Sections Into
HEC-RAS. After the river system schematic is drawn, the modeler can start entering

cross section and hydraulic structure data.
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Basic rainfall intensity need to be considered as mm/hour (For 60 minutes) as
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per latest IMD data which need to be followed. The storm water network design shall
be based on the IDF curve. Its needs to prepare IDF curve. The storm water drainage

Rating Curve L A shall be deSigned

Fiood study  Plan Plan 02 1111672017
e Dihew A
Fiood study  Plan Plan 02 111672017

of for five years of

2
\

el i ), Ve g
)

BRIy .y = return period. We

e - ~ _ bhave to consider

concentration as 5 minutes for design of storm water network.
CONCLUSION

The basic computational procedure of i
HEC-RAS for steady flow is based on
the solution of the one-dimensional &%

energy equation. By using HEC RAS,

we can solve one dimensional steady

1:35,000 Class Depth Area (in Ha)
. . ] 0-072 3296
flow analysis. We just have to enter S o o R e

303-49 303
- 49-661 987

steady flow data and boundary condition

and then software automatically develop a plan and perform the calculation. By using
HEC RAS, we can solve unsteady flow analysis. We just have to enter unsteady flow
data and boundary condition and then software automatically develop a plan and
perform the calculation. We can also get view of river like x-y-z perspective plots,
cross sections, profiles, and rating curve. We can also get stage hydrograph and flow
hydrograph. The evaluation of impact of floodplain encroachment on water can be of

substantial interest to planners, land developers and engineer.
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BIOGEOSCIENCE

(Biodiversity Hotspots)

A a W ay

Siafdfderar <gicdic"

SfafaEar & T €Y Hhed T TR, S-S (Gene/Genetic), ST (Species) 3ATTOT e
(Ecosystem) 31T it Traafieret uehfe et revrst Sarfairerar 2 gesfierfier shargichier frfirerar amifor
REd T oSt SrafarfrErT S geeftarier Tt Tt ST @t ST ot fies) e co o
I AT GHR R L, AT ST AR T SATe. Stel el {oercre ST cieh foIeiTor Teh {1 e, o forsH 37Te. shret
TGN A TITTATET T HTET TR T A fTerar ST 3Tred. SAafafeaerar wHt-s1fies srevammmT & wn
TS Teh HRUIA STHAT.Hd TERUTU IWIH{CSETd Sfaiagdl Ioo g STad gefl Javehs Sl
qEARA St oot ! Bid ST, Stafdforedr glewdie’ (Biodiversity Hotspot) STHEAT AT 350 Siaofarerdr

ST YT Sedd 3TTed.

“FEfIfTUar e’ I 1 ?

3USAtdTer BTewdte’ (Hotspot) I ITeaTe 31eh 272l ST, ShTal THE 7ol TTe el THTT: -

?. NRANREIGEHPER INEICESIR

R el AT HTEROTTT ST W fohell el W= T SHAT@e3 TR ST ST Hered T
VT IE,
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3. BN ERATHoS el NaRTTd <iiel TR el STeh fcieh STTTUT AT Reetfcrah oo gt ST e wierema
T Feercft 3w STeRd ST e

ST BTeTaTe’ TEUR T8 TaIT foh ol T9Tis A<l THT0T Hig 16 JHfiieh tHarata AToret
HIGIT THTUTIA SATAAT T2,

SHTT=AT SRS AT STRTHTA el Tog SashT HIST HIehT SIafol eI HHTOT ST 31T 2T diehT STt
T & TR e W REER ST SeqaraTes fHfor e 3112, & S fofarear srerauar=a sie Suriieh!

“Saferfererdr gieedie’ g HehoudT Ulecaier 9rH- qrrd a7 fsrdier waiemurdg™ §R¢¢ Te Higd]. T@rer gesr
Srafafrerar sewte’ FUrH AT SIUATHTE @I g1 waeaTe e ST

%, AT foRHT 0.4 Zafh fehal Q4 0 o Harg-ft aede(Vascular plants) STt Se3THE ST,

R. TSR [oRHTH (9o ZeFeh ST TR (5 Sfi=IT =8Te FiTeietT STEaT.

afeear 20T A1 FHeRNIgeR s fofaer wiTdier [y Starfafaegar gfewdie ffsa oA e, swrea
STESTR Hifed! Uty HTelt AT AT AT W HTATETA A3 STTSTANTIET ST TehUT 3& Stafafarerdr gieedie
T oama STt STed. AT 38 Safaferedt Siewdic we fiesT STt aeedd, B SToft, aft, §eeor ae=
IV SO AT CohuT STt ek ferferera=a & o eereh foiforerd amaTarett 3178 3 ferforerdd SewTs Sidfi= T Hig
TR, ST HAES 3. Tk TR ST & o Zafeh 91l farfererat 1feana o1re.
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STTATET 3§ HSAfATTear leea e TSTTHAR faaiur getet THTOT 3Tz,

ED AR
I JATIOT Heq AT
Y | Hfwriar urew yew ¢ FTST- ST hT-AfererenT
R | SR S-SR AT RE et
3 | e 2 e I TIRT
¥ | SO e TRt feH 3% 33T
Hfera faram
W | SHifeEE e 3 ELASIS AR
oot AT T
& | STewiicwmad ¥ Tefter
o | Ter & TadTes TS, ST T
¢ | Tocfas fearsd el en-arceifoaaas | o faeft-arsifeaat
% | ZEE-ETR-ATETeT G TATHT I TSI T-SFA TS N-U -
AT s
%0 | SWTERIEHIT SIS yad 2 T STRA0T ITHTERT
-SSR
8% | yed wfe 2ol %Y U35, 3ATRRT T
feramtt wew
ATRFT TS
2R | 9 ITET e 23 T SATSReRT
3 | Td ITTRHT-ToRTT A %0 T weTET fRaE
EEIEISRIK R EIEED)
¥ | 7d ITvReht Tei e e TR & ek
IS fgueheq
24 | 9.3TTRem-fT Tewd e o 22 fw foqeme a e
98 | STTIhehel ST 2 TrTicraT-gierefyaT
20 | HIERTIEERT ST fEeT Hemm 9 ? afe f&dt Hemame
8¢ | AIYEIIS-AIreIct S -TeslHT e 3. TR
%2 | EIEE HTE e %3 EUCICRIERC )
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Fteror et
3 | v femmem 3R | YT, AT, A 9 3. FER
¥ | et 99 | WHA(STEHT) ST FHET
R | gtz e amfor st 2| N T freiehr

T SATIITAT ATIUT ATITAT-A TR

RE | Td HEAHIREA S 3y | utgm-gteror 4feihes qem@mT
e | = FerertEr 3 | ufem-aferor dfuftre wemmm
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e | foedifivm 2¢ | afem ufafhes gem@m™
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b | SUE 33 | SUH
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ST ATTER WHAT TUT AR Safforedr giewdie’ 3Tea.

%) el TeHTer™ 2) ufw e ST sficieht 3) SienT Suaye ST ) fehiam fuare.

STTTTieh AT e UTedT 376 faHd foh afesh 4 Safcl o aieure SATRET-Rfthe favma sTea.cn
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Siafaforr Tewdie’ SEvaT=aT fHeuier Fel faht Fmere! fewd. a1 Fernies %k areadiemn faem
helelT 3178, Fh3Ieeh T hUTERT o= foam SHTeiedT ATeY. 374 DI, &Ahes <] T STHUT T
Stafafarear €9=1 TTed. 3TN JeT=r foem shela ATeT & HehedHT qitferdier Tatel(Ecosystem services)
TR AT SO SIS HEET FeUIS ATd o Sungeel Safafaredn( Phylogenetic Diversity) feremra
Edetet! ATl Conservation International &t 3HTERT-feerd et Treft G o9 o AT &1 i i
T, HIUTCT T “SieffeIfolerdT ETedTe” FeU SHd TR & S HET 3Tad 7.

SEICIERGICIC I E LR 1K

St forfererdt 81 geafiaiiet |l SiieTa Tt 3Te SATATaoT SAT107 STATaor el <Tsh T, ST, 37 A
fftidt =i Safafaue= v qeceam 3R AHeT=ar SARdcaETet Stafaferedr e 3w 3R,
AW 34 Tk T WA ST AGEN Safa el Slewdie’ § Safafarear Saer Teh 3ugw Sfmm

FEUA HEcaT 3.

Y
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EARTH MARVEL

Bering Sea
Compiled by: Dr. Tushar Shitole
(In charge Principal, Shankarrao Bhelake College, Nasarapur, Dist. Pune)

The Bering Sea is a marginal sea of the Northern Pacific Ocean. It forms,
along with the Bering Strait, the divide between the continents of Asia and North
America.To the north the Bering Sea connects with the Arctic Ocean through the
Bering Strait, at the narrowest point of which the two continents are about 85
kilometres (53 miles) apart. The boundary between the United States and Russia
passes through the sea and the strait. The Bering Sea has a deep water basin, which
then rises through a narrow slope into the shallower water above the continental
shelves.It covers over 2,000,000 square kilometers (770,000 square miles). The
maximum width from east to west is about 2,400 kilometers (1,490 miles) and from

north to south about 1,590 kilometers (990 miles).

The Bering Sea is bordered on the east and northeast by Alaska, on the west by
Russian Far East and the Kamchatka Peninsula, on the south by the Alaska
Peninsula and the Aleutian Islands and on the far north by the Bering Strait, which
connects the Bering Sea to the Arctic Ocean’s Chukchi Sea.Bristol Bay is the portion
of the Bering Sea between the Alaska Peninsula and Cape Newenham on mainland

SouthwestAlaska.

The Bering Sea is separated from the Gulf of Alaska by the Alaska Peninsula.In

addition to the Aleutian and Komandor groups, there are several other large islands in
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both the sea and strait. These include Nunivak, St. Lawrence, and Nelson islands in

Alaskan waters and Karagin Island in Russian waters.

The Bering Sea may be divided into two nearly equal parts: a relatively shallow
area along the continental and insular shelves in the north and east and a much
deeper area in the southwest. In the shelf area, which is an enormous underwater
plain, the depths are, in most cases, less than 150 meters (500 feet). The deep partin
the southwestern portion of the sea is also a plain, lying at depths of 3,660 to 3,960
meters (12,000 to 13,442 feet), is in the Bowers Basin.

Although the Bering Sea is situated in the same latitude as Great Britain, its
climate is much more severe. The southern and western parts are characterized by
cool, rainy summers with frequent fogs and comparatively warm, snowy winters.
Winters are extreme in the northern and eastern portions, with temperatures of -35°

to-45° C (31°t0-49° F) and high winds.
(source: Facebook)
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