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The Jenolan Caves in the Blue Mountains, Australia
(Photo by Dr. Shrikant Karlekar)

The Jenolan Caves are 340 million years old limestone caves located within the Jenolan Karst

Conservation Reserve in the Central Tablelands region, west of the Blue Mountains,

in Jenolan, New South Wales, in eastern Australia.
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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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GEOCONCEPT

NON LIVING RESOURCES OF OCEANS - (3)

Dr. Anup R. Gujar
Ex. Chief Scientist CSIR
National Institute of Oceanography, Dona Paula, Goa 403004 .

POLYMETALLIC NODULES:

Polymetallic nodules, also called as Manganese Nodules, are potato shaped
concrietionary oxides of iron and manganese with higher concentrations of trace

elements and admixture of silicate material around some nucleus.

Discovery of the first manganese nodule was in 1864 in Kara Sea of Russia and
subsequently, HMS Challenger expedition (1873-1876) had collected many nodules
from the South Pacific Ocean. Itis now proved that they generally occur in most of the

oceans at deeper depth of 4000-6000m.
Formation of poly metallic nodules take place under specific conditions such as:

Oxidizing Environment.
Presence of potential nuclei.
Proximity to source material.
Suitable sea bed topography.

hwh =

HEMER

Fe-Mn oxide layers around Under water photo of nodules
the nucleus of the nodule
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Polymetallic nodules differ in size and shape. They are available in very small size
varying from few millimeters to around 8 cms. The fine sized nodules are called as
micro nodules. These nodules are spheroidal, ellipsoidal, discoidal and irregular in

shape.

Smooth Mixed towards smooth Rough Very rough

The abundance of nodules on the sea bed is controlled by the thickness and

stability of geochemically active layer that forms the sea bed.

The growth of these nodules is very slow and it takes several million years for
the growth of a centimeter. Many processes such as Hydrogenous (ie. Precipitation
of sea metals from sea water), diagenetic (ie. through remobilization of manganese in
water column), hydrothermal (ie. derivation of metals from hot springs associated
with volcanic activity), halmyrolitic (ie. decomposition of basaltic debris by sea water)
and biogenic (ie. precipitation of metal hydroxides through activity of micro

organisms.

The mineral composition of the nodule is decided on the mode of its
formation.Generally, the minerals in the nodules are vernadite, feroxyhte and
asbolane-buserite. Similarly, its chemical composition depends on the kind of minerls

and sizecharacteristics of the nucleus. Chemically it has Manganese (27-30%),

©AIll rights reserved by Jividha, Pune



G EUSPH ER E A Geoscience activity by JIVIDHA, Pune
A Free online periodical Issue 5 - Vol - 1/ September 2020

gL

e

JIVIDHA

Nickel (1.25-1.5%), Copper (1-1.4%), Cobalt (0.2-0.25%) and others include Iron
(6%), silica (5%), Aluminium (3%), with minor amount of Calcium, Sodiuum,

Potassium, Titanium, Barium along with hydrogen, Oxygen, etc.

No mining activity of these nodules have been initiated, though a number of
countries such as United States of America, Canada, United Kingdom, west
Germany, Belgium, Netherlands, Italy, Japan, Soviet Union, India and China have
shown interest in its mining and it is presumed that actual mining may take some

more time.

India has carried out extensive exploration in the Central Indian Ocean Basin
(CIOB) and has been awarded the status of a pioneer investor and an exclusive area
in CIOB has been allotted to India by the United nations for its further exploration and

utilization.
HYDROTHERMAL MINERAL DEPOSIT:

Hydrothermal Mineral Deposits are the concentrations or accumulations of
metallic minerals formed by the process of precipitation of solids from hot mineral rich

water, commonly known as Hydrothermal Solutions.

These solutions arise from the action of deeply circulating water heated by the
magma. They can also get heated by the energy released by the radioactive decay or
by faulting of the earth’s crust. These hydrothermal vents occur along the divergent
plate boundry (Mid oceanic ridges) or compositional plate boundry (Sub-duction

zone and arc basin) and transform fault tectonics.

©AIll rights reserved by Jividha, Pune
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The hydrothermal solution deposit their
dissolved minerals in the openings of the rocks, filling
the cavities or they may even replace the rocks to

from replacement deposit.

The following conditions are needed for the

formation of the hydrothermal deposits:

1. Presence of hot water to dissolve and transport the

minerals.

2. Presence of interconnected openings in the rock to

allow the movement of the solution.

3. Space for the deposition.

4. Chemical reaction which will I intensify the deposition.
5. Favorable sea floor topography.

The deposition of minerals may occur by drop in the temperature, when these
superhot waters (3500C) comes in contact with the deep ocean cold waters and it
affects the solubility of sulphides and oxides. The stability of complex ions depends
on factors like pressure change reactions between wall rocks and solutions, chemical

changes due to the mixing of fluids, etc.

Occurences of Hydrothermal Vents:

The first occurrence of Hydrothermal Venting fluid dates back to 1970, in the

Pacific area, specifically along the East Pacific Rise near Galapagos Islands.

©All rights reserved by Jividha, Pune
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Types of hydrothermal minerals
being formed at various
temperature zones

Subsequently, these hydrothermal deposits including polymetallicsulphides and Fe-
Mn oxides are reported from many spreading centers like (East Pacific Rise, Explorer
Ridge, Mid-Atlantic Ridge, Central Indian Ridge); Volcanic arc-back-arc-basin setting
(Tonga-Kermmedec Ridge, Manus Basin, Marina Arc, etc.); in mid-plate sea mounts
along West Indian Ridge (low intensity site is at Carlberg Ridge near Vityaz Fracture
Zone, Sonne hydrothermal field; High intensity field is at Red Sea. In Pacific Ocean,

where metal concentrations of Fe is 19-44%, Copperis.77-31.6%, Zincis 0.3-14%.
Resources

Though it is difficult to trace the continuity of sulphide out crop and the thickness, yet
visual estimation of several deposits on mid-oceanic ridges suggest that it may be
between 1 to 5 million tonnes. The largest deposits are from the neo-tectonic zone of

the Red Sea and itis to the order of 94 million tonnes of metalliferous sediments.

Presently the mining of these deposits is difficult due to its remote loction,
vertical extension of deposits is still unknown and the possibility of damage due to the
hot vent fluid. But the possibility of its mining in the future can be possible due to the

scientific and technological advances.

©AIll rights reserved by Jividha, Pune
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GEOEVENT

Earthquakes in Palghar District of Maharashtra
"HERISCIII UIcER fSicatidlct sidbuicdl aArfcramr
2T, Sftehid Teient

TeTER, FSTeRITd e SETU] desTert TiETd ehuT=il HIfcTsh ATaiel =Te] 31T £ o qeesh 030 T

IR TIOT Hegqy TaeuTel 2 d 5 Biel o9et. 2.2, 2.6, 2.6 , 2.8 3ATMT 3. 4 T9el Theld EiFy &g
VT 3, fofg STV ST el BT %o Tohwt @it syt seaiTeit Jid S & kY feidT aafeomt atet

TR, T HIT=AT I TG IT T STl AT JohUT=AT HT(cTohel el THTSITET hfeig THAcAT

AT die AR

FSac, TS, ST ATV STTBUTHAT 3 Il T A& STUTee. Tm?qd WohUHT JATATST Bl

ST BT S9d ST TR STTUTa,

e SI@RITd Aleea R0¢ T YohuTeil HTICTeht & 37723 0 3 0 BT et HIg-ATIeT Tha
T3S VehuT= BTeL AT HITid Y781 oF AINTel. AT ehdTel &TdT Edifersh 3 Reet Tohat d 4 feet wha

T TG STET ATl 3T,

AT AT TohT S[ehUTeIT b fofg 1Y) STefe=aT FHETA A= AdiHes HuTH T Hehe Wiesrd

TYATHIET LTkt (A0 S STehd. T SN AT AT HioeaR YIS ST dTaSi 8ol TRsi 3T,
AT e fmfor gor € STToeT STt A e ST STee al @ Hehe e §IET HEar
JuAT=AT G AT ST FISHT TR0 2T fefehel Heeame! 372,
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% FTSEe Q0% ¢ UTEH 2 TSI R09] UTCToR eaITiel STaedTe Yo e i fisireaT Tshur 30

(aY

CRRICINIESSE AT BIeT, SHHT rsid & eh THTHT Ueh ST 6] cTeicd] e FHTOITT ITTAT BIdT. AT

AT ehaT=ll dfterel R d ¥ FX Biell S0 iTead i HigdT syehur=h dfterar 3.% Fwet Aistedt ieft . 31eh
ERAT AT ST TSeaT 9 GSTeaTeS! AT S ISeaT=a HeTel Jeedl aieal.

T HHT HF=AT | BIUM-AT ehuiel Seai eI ST 0T hoaTel FEU TR eI % ( NCS
) SATIOT e s fifcrhiar EeTre €€ (NGRI) Fit S0, erasarel , SiaTeT ST desredt 39 4
VSROHTO 93 I shetl. TEITeAT 370 (Geothermal ) &1Td 3TehaT ST il eho (Tremors )

fohell 9[hU 3Tk fGa® SeTTIUl STTUTSdTd . AT hledid Uehal HIST S[hUTalT ekl el SITuerd el . AT

Y ¥9E (Earthquake Swarm ) 3 TETA S Wﬁ@ﬁmw#[ AThear] Tt

HTE TATEIE 8T H0 HETET ThI STETET 37 fof A,

foquehefRr AT (Peninsular India )oY dsc=aT SR YehUT=AT BT BrevT=l gt fogT Ad .
SRTIA 3% YT {7 (lineament ) HTIOT SHHHAT IB HIT TR, AT WHTTAT IHUE FlHIGE ca =l ARTIET

R AT, FTfeat , MO, SrSE AR TRH qToTE e ATe IRERTd SR . e Sl Swrd=t
HTIOT STEALUIT=H AT A, Thel . FATHT AT AT HTIUT IUFEIT B HIT TQRTHT STTEET
TORT! SR ATHREAT ST T =T Yeloreel shwrepard SATIO7 St ST STeear! f+esT <t .

(N

TeTeR, fofegria Sar faehTuft erefeh STToTeret o1 fSshTori=am 4 o & o feheT Frserea aiteria syshur=i s
TSI STHT ATk S7aTST BT, ATl 9t Aifiaeiedn S8 (Swarm ) Tagiarer g8t fiesd . o1& et
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LY ¥k STIAT FIGUATHTS! STS[Te! HISAT HiRedeh=l (Database ) TS 3Te . HEAT SIUTEUTT-AT SFRIT=

HEAT T 1eIaT AT Het SIS fohall haTierd ATeeTal ST El-a! JRIAT MG Tald U ITd. HH
1A W31 SR TeHie STHd. AT Sy qeE 31 Al HiS Gefeh SEUATE STerIc T T
HEHTRUTIUT ST ST . AT HheqTEN |, I , ST il (Seismic energy ) A1 X ot ofrea

oAl HreAie | ferfere fSshToTe et wed o e ST sl ek SHdTd. shial 9aT &1 Fsil STet
TSAHT I TSRl AT . © BTes ST T 3l ol ITeTsr {STegiTeiet ST, Tl h, STefes=41

THE M[ehY HEA-AL HIS HETh ohT FTet 3Ted |

qTeTeR fSeRITdiel gefeh © e YehaATes (Tremors) 31T, TTaTeAT-AL JIBIqT Siuciea
WI'E@&I’H’T‘UT EINSIGIEREAEDIRCIT (Hydro seismicity ) for faiTitet @meaT (Magma) t91=a1 EDEI

Al IR TR © ST SASTTa! Aoh! HITAT A ATSIA. FAAT S[huiell disrar HHT el qif = €
ST 3HTE. WHTTU! 5k © 3 ¥ delehi=aT (Tectonic plates ) HHTET AT BIdT. ST S{HUAT ST

BIATd ST TeIehicHd ohd FEUTATd. qelehidict UM, |, TorvfTl ATe& JaRTreil sk Se0rdT 34 . 371

“shuT=ll cffera shefl & TLget YeT STect = . qTeter fSfearrer Uie ST Sesid Hisdl.

T ITCTER , SRV, Wl ATHITEAT hHi cIsid=dT S{ehui= agrﬂanﬁ%%wiumﬁﬁsqwmwm
AT STEST ShTel W] e ATEl . JTciell AT BT Shczsii= [ HATe ST Feu AT Hehe Tzt G BT
FOAEE! Haa IR -0 e 3TIedT ETdTd TR |
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BIOGEOSCIENCE

(Tropical Rain-forests)
Jeurbicd eI UsiceIdol
B.EST AT

ITehfestelter ust-re & U3 Td TUd R ST ITdehTd el BT ST Jedd] IS f¥TP9R (Schimper)
FHT ¢ ¢ R ¢ W AT e AT TST=el (ATAT AT STHE] FEUITer) & Ef1 &aquofl  qrea e

[EREERIRRCRICR SR CE U DRI
AT 9eh:

foryererriier TgaTd T gL U o ST ST 3659 Tedeat &1 hq SAfdedTd 1. T8 ol et

e &1 I, TATHob FHETi=l aTe SATOT YedTas FNHL =] ST,
SRS Tsi=ra ST HUATHIST Yte BT feeret=ht st 37,

¢ Faifieh o Afg=me GO aue ¢ © 8.7 i ga.

¢ Faiferss w7 TfgT Sfor aaifere ofg ieHT AieaTdict TUeRt ToHTHTd % & © T <1 ST ST,
* foRaT aTfes U= 000 AT, M.

¢ TS HieATdier aUed) USi=mH oA oo fir i, e,

¢ [ ST hICTH] Th ST fGa@i=T AT SATSTGATT ST,

HTTiTeTeR foravuT:

SIS TSI T WETd TEicied ¥ i SUEh{CHe JaRTd STea IdTd. & uTe ©e Ul

. 3T, g SRR, 3TTShenT, ATTRTT STfoT STreeforar © Bid. Hear ST fienT, 2. sTafiehdiet 3Tagie 31Tfor
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TSI & I IT@BdTd. AT AT TehTT= T I SITAhe e TS, ST Ui ore, 7111 3ieHT fehlee 519

AHETA TG, IR FeflEeie TiaTdicl Saiehelel fohTRl T ATSAT JHIUTA Fe H1@es e, &
o ATHEA e YT TR, TSi=qe e EiHTer! ST SOrshicsieier 3Tef-warefid usi=re ot qeid
SR Feld ™ TSi-al @3 AT, U1 shics ST G5 3hcs IS e SHCATH T JoTd HIGHT 3

HTGeT AdTd.

Sferga:

<

[T AT TS TS AT A9 AT

¢ 2 o HETENG SR 3T e ST

o

* TSIl ToHT: 3T ST il ThTe Ush 9 3TT@e3dTd. STHHTeNTd FeU T DI &, Head Je1,
Hatd ot 39 J& ST & T TR FATq Sof JaToAT BiE o T UHHT (e e feld d(Canopy
layer) TR EId. & feXel & WeT el SAfd 3o g&7 AT SIeRIEaTd. I ‘Emergents’ FEUATd. 3T

ST AT ST et | ST 9 SATad sredr feaard.

& THe1 ST ToMAT: AT YehR=AT I Uehre TRET STk Fehiel 987 Sed T fedTd. aes s &y
SRS SATIOT fiver 37,

¢ Ia Safafaydr: g - oo Ju= STed. ST TS SRedi=ar g 2.4 AR STl STTed. adeh!
AR (Y BST SielT, e o GTeA07 SFH e, o SATIShehT STV SATRIET STt Tsi=feTd GaN Yo d X4 BN
STiell SATEEBATA. ISR THT £ 0 0 HLHI T BIAT S HefgH! S &9d1=aT (Vascular plants)

qeseT 333 ST AISIOAT ST, HA SIS TehT Yo Befel YESTa ¢ 30 TTEIANSTIAT TG AT, ATTE

T AT GU~T ST TeId= shedT JTal,
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¢ IR WeTdie Isi- aHid SIeleni(Dipterocarpus) AT ST TTeed 3T,
¢ TR Hob STV EWYSTAT : HIGAT, 3o JeTi=aT TR e TR FEUT HTER 7o 3% a5 (Buttress

Roots) TSI, STl Jafi=il Pt STV e FoAT Hierial JATUarst [T GISat IdTd. a6 ST

(Cauliflory) I 19 TR,

¢ ﬁ'ﬁ@ﬁ,ﬂﬁw (Epiphytes),hT8cidT PIEIRGER e rin

¢ 3FagEl(Undergrowth) fores 318 g2IaT AN R0 Hi.(§ 0 %) Taid 3.

¢ TR grogih & fafaerar qidt sted et St fafererar emfor st s wuar a3 s

ST STE T STHIH T THTHT ST T & o =T, foh, Y. Ai=raTd AN U BSTR STl i<l |erdTe

(FhTeeh, I el TSl ATE) TG T
& JETAT AT ITOft AT STTaRsRAT 3Tfaer foreTs 3TeATd . 3TeRaT STl UTuft SATIUT STt Ii<ATd Ush

foriy o7& 1d fewra.

¢ 2 e St 66 qiEeTTe gatee Taridret g .
oISl ST TohTe3 T U L= 1@ THHT N ST AT SO JToT 2heff=t
forshfre g 3Ted foh SAT |l SR STTETS! Petiata STaeisl STEdTd. AT=T TR a1 Soaiear foofi=n

SITHTER ST ST 3T+ieh el Sfur ST BIaT foed.
TS T HE

g TSi=ra S farferercream g waeiet Terd Hiedra. gedt SRerl Squarear gy At st
WIHRT HIST TR 3TE &t 9 TG 2 FHeSTAIATSS R B cATaaedTd SIS el

ZTehdTd. JeaToie SIeTeish STSATEquUl =Te] SAVATA AT =T HIST FTeT 3788l S STIScersiA fhagi
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UT=IT HIST AT STATeRuTT 0 & STEAT. TS1=1 S AT Sleted ST ST=TgR gl FeTTd dTed #el

ST AT T FaRITd U TSl - 3Tk IEddT SATI0T STUATHTST HEcar= fHare Ted. 3o Josedl
STHTCT T ST TSR TeTd SATed. ST e FHI U Zefeh STl Sedci= qLaaT 39 I STHdlSTT(deh
FEATH ST IT 1=l YHehT HecaT=l T8, USi=T AT HIST TIehS FHalv1 STE hell el 3qeh =g

HATIOT B S <l o TTOATER T 1ol ATe ] HETTHT AT ATSIATET H-==l ATehs [Hesd. HT ATHS 3T
HTE ITRT JFSTIcll G HHT ST FAGTE ST AT THEA- & A I T M0, =41 g
=0, caf=il IS st AT SITge HATOT] T NS STAEIS =l AT STHAT. T S ferferer Sepr!

e, el SRl i shTRTeh Seamale Sca fifed.

AT ORI STHIT Fefleh ST ST Tog. FeId| SIHATIT Je3TaTe. ST UINUrEss S SdTd e

IT=ITd AR TS IaT Hshitd BId STEATd. S ShI! SN T IT=I IS STedTd 97 hial 9T S
(SOTEATT) 8 ATATE, ST 90 TG o= SATefi= HHT STEUTRT @l (AU S0l shHT BIoar=i SreRrar

T,
St ISi-2rer SFEqeit SATe, fohell T S+Tict dTel <hTes ShIVIATET ATl B&ard el (SF&UoT o) 372t o

“YTAfHeh 9 (Primary forest) U HIE SITATd. AT STcAIhS<aT HTcTd M ST - T et ATl
ST TS e (Secondary forest) BT HTed. 3R A BRI THAT, AT ol He5 IIUETT ST qe STEaT.

&TTeh:
IS ISi=reaAT™ s HIS Ug AT TAAISHATST T8 ThudTd 3Tl AT ESTRI gl o; Tl

IS IUId, dodT HIS, 8L, UTeT I 3T AT fUshi=aT ANTae RaTed! SATOT0Td ATt 3TTRd. Teraiadl
I RETAT YRSt BT JF ET% ShUITd AT, TTIeh <leh 3¢ STUTIehT ,MTd ITERE @rer fueh sard. fushi=
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Ueh-2 1 ETTH HTCATSR TS UTE=AT o= TETEl STeifieh ST AT FoFehrd Eerardra. faeret Jevel o a1
A, ST T TSI STHIS ToaT I aTet STt STTd. ST QA= qeheT fHerTi=an e et

STt e faahToft TemarehTeT T OTSid o STEUTR o fEdieh Y (Secondary growth) T8, ST
TAFEEI TIE WOATHTS! Toe e S gST T3 |1 AT CAR0THeS ST T=i €T BId. ATHes ai=T HTorE

BT I3 T TR FegT1-Hged TerdTed AT 8Id. 3 T A THIS! GT STANT THd SR qTaesia

WRTSUTETS! AT ISR HIST STl SATe. forgfet (HTHelt, 4o HHeT @morehmd, /iga eror=an @it o STl g2,
T, T, HETHT U SeaTel ShoTiHes SLasl Qe Setaiel] Usi=d o ¥ B1d HTed SR 30 Taeh T5id
o TN SITEETHE STTed. AT ST THES el FHI 20 TG Tl AT &T=l i=Ie T8 shed ST 32,
STCATE T @ Tl 3 T8 B UG TH 39t T Toi=2l 9 3.0, 040 HITTORIA quiqul 8 Hictel STeet 3T
STTEITET ST 3T SHTT=AT Sa RTIaeT ShHt 3Tfereh Srome €rer feerdft 31me 2 wraehr=an wear wfa SeTefter

¢ o T TSI O T BIVATS STRIAT Sava AT 3T,
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GEOSCIENCE DAYS

World Ozone Day
2 § ACAIRAI SIPTIicIab 3ol feotifolfdr cia

3M13tlor<l AGID Dol
2. siehia shTeieRt
qeAITeT=AT ATATaonTd R (Stratosphere ) T , qealgBTITEH 0 T ¥ o fehrt =fiar

AT ATl e 3T, T AT ATATSRUTTA SR ShL0T-3T il Il SehTaTIeh ST SAfaHIeT (Ultraviolet ) Jsiel Rl
@ ]R T 3Tk IO ShEal. eI STEeeaT SR A=A SHTOTUETT ST = STH10T AT fors T 37e9 316
ST L= SN & o TehT ST ol AR T ST Bl STE. BT 2 TR =41 @iet=aT 92 d1q 31eesdl.
3.9, 8]% 3 A She TaTeH oIS RTES <l Uil o Qotl ST i1 2T AT o= R SATere.

T SOt Afrier fefor areTerTTdier Sifesireat SToer. STTae e =it it 2. st
HOL AR FTHAT L TEorTraIra t <Yl hies e TRl gealia=ar 2o d Yo fohr Jeftat=ar ardrewomr=ar aurd
AT SHTOT A Tereh STE. faai 1 TR o STcied [EeRTRaRI SIg<l SHTUT el SexTrariet feermmard
STEIT SRV T S H = Ht T8 . =T fearra a1 o= Sel ared.

ST TeIeh ITE T SWT hiesidl TaRTTd Iet ATATRuTTd caT=h HfHdT HISaT SHUTER Bid T8 adl ReerRmerrd e
BT BTl eS BT d1Y 3= HAETITohe FEUTST 8 JauTTehs HISHT JHTOIT TaLd STl STfor ferer Reerresmra
Q=T gaTd feurraal. 3T f5% (Ozone hole) Ffifdi=an ufsries e sffacier afe=ma , afaor memea,
FHeTfordeh STV AT UTA T 7Y, ITMATHT, AT ek oh I TS AT THTON SAHI = Teiiehl STHTOT TGS Ad .

OIS ST £ ¢ HieT AT S I A, Teh TohrT Sl MSRIH AT YSTRITeAT R Al AT, /I Sol=aT Yorarr=at
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TEoRTrRITeT ETer=aT 9Udiet SHATSeAT Ter=Tell GU SIeTe STEAN. Tl I e &€ feawft oo ferrt ot aferor
TTreATerie ot feereft U o o Y foheft SFererrer .

AT 3Tk AT Jeafi=l 187k ol STHeiedT AT SIS AR o 8T8 81d 3R . A=
FARTFU HTei=d (CFC ) o ST shisi=eei T {-eh T HIGAT SHTOTT STTeoTTe oSt i ST &1
IO 3T, STfTer S el 2 T feerrarroiereiT et wame ot shtara . fore dierearmart ot wrestoor st
TomTeT Sree STV, 0 0] Tid HTSATHGS STATERVT HIea el ATHgH STHETSS 8T Hed ST forTeeh
Tarel BT,

8 90 X ATATSRUITC S S IAT FHIUTA ¥ SFRAT S FATAT 3Te. T SFET0T o= & IO Y 2ok
o ST AT 39 ST Feosel TR AT TR . ST -2 ST FessTaim 2y €. ¢ Wl ST et it oA,
R LW T SAFeh Qi LR TSTT, STYRITTeh Teoh ATHTEAT TIETE e SO € U #ft < ST foRifore sheoare

o

fobelT el SHLUT SR & o . & % Q & HEl AT THTA T ool Tt fHefeftel sheft st emedt.

R0 03 T, ST FAETUIT 3T TG ST fof ST -STH SI0ATT T A&y et sht BTy, wret
T Y AT IS TR ST Yo T oo IY Saeh STHeaT S AT STl Rermmerra wrecieft & 353

HSTE! o= TTTesd ST ot ST 8T8 Sl e SR, 30 4 & AT e Il S -8 A T
Heopd firesd 318t all % ¢ o el STATERUITdT ST ITdes! MM 8 AT I[aehr=d1 HeATqdd iea

AT ST T HaTE TR,

ST 3= feerd) shagvamaTd] IS I ST AT AT FHEA ST ST HTHTR I TohTS]
TR 0T, ST ST TRRI S S AT 55 MG TR SO Te TR AR e
HIAT TE 7. AT 8] Tl A 3T foh STt =] STeciea -gTaT=! i A1 TR e iaruTer g
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@E'IHUTRTEGTQ 3"|'|ﬁT Hileodld Hacdld VISl adlH[H qq(’ﬂ%‘lldhl HTAE -STETET AT TAHN & Ao I THT
T 8 g Uit TR UTesvarTd A ST Mg fer=an fAftam shar SIor aashi=r 3Teaseh TR,
AT AT ST STIeTe! SRAATHS R Few@T= 318, 3 FHl Feames Aferer foor

qeeoRld TETe] ANTeaTel 3o TNUTH ST HiIciehe SATAT i+ S0 ATl 3fed. UVB =it urdel
SATETHTH o5 S T HATereh fieT BIATT (G et STed. TeaTo SAfaHTeT ferLoT dTeervar! SHTor qesiie=aT faferer
fSaRTOT} oTaITeS ST, T ShIeTHcd SIaeTel B ST,

FLEr{T &1 2ok AT AT o 2000 TTE YeaTariet ST o AT Yo AT 33 STRTAT HTe. FHatrerd a1
TR T=AT HEATHRI BT 9 YUII0] el 3T, I AT T 2030 T SHATiOT g eqor Tereta 2050 wfd & feerdt
AT STHT VTE AT AT STIR. TRk it AT fe55 s 2060 T qUiquT e 8.,

HTfoeh F AT o5 FTH 201 1 HE AT ST T3] ST Hig=id qAR FTetel d g @usie
Bl I o5 TTEa SFeTferdeh o St Hedart=ar Hig=ATd qar Eld. SRl T Hig=Aid [Eeisr qoi- T 9
3Hq. 73t feord) enforderar 3@ AT 2019 7Y SfefFhat N fEem=T TR WedTd deM Bidr. ay

198741 ATATEROTT T FAFI FhTel =61 FHT HLuAT ISR HIgTeTe (HFHTaet! (Protocol) = 31k SRTHT T

ST T ITOTTH ST,

IS 19 Tob STHUA HIICAT ATH SIS HI U T T THTRI ek Tl ATATSROT B0 3casia

ETIEIRRILC: TR R 3TN feog AR T ST e 3172, a9 3 PEIENKIEEICIEIRRICIY

(Vortex) FHTATH B3 hHT FATIedT ATIHHTET o GO ST ST hidfehd gaTHT fHa=0r Sa I1 GE
AT AR,
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FieTfFehatel 3N fog st B ST d&Td Id 37, faurean yafawomear wiasard 81 srepom-an

HeRTTcHeh TR &1 ATt STE FeTfashorier Ufiem qaTi=T HiaT ST UM BT 3T |

et (Rpafl) |arareundia gl o Fomet | St (@i

1 | ! !
E
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EARTH MARVELS

(Compiled by Dr. Tushar Shitole)
Waitomo Glowworm Cave, New Zealand

Waitomo Glowworm Cave is one of the most amazing, wonderful and
magical cave on the North Island of New Zealand. Imagine standing inside the cave
and seeing natural lights in it! Don't think it's moonlight or even lit by cave stewards!
It's a unique light. Specifically on the North Island of New Zealand, this cave is one of
the most important tourist attractions. When you enter the cave at night, many lights
appear in different shapes in greenish-blue. The lights are the eggs of a type of worm
(Arachnocampa luminosa). It is something like bio-lighting produced from small

worms of a special character, which only live in New Zealand!

The magic light is the means to kill! The female flies to lay eggs on the
dark ceiling of the cave, and once the eggs hatch, the hatched larvae are attached to

the bottom by an adhesive thread that produces a clear lightin the dark.

This light attracts insects of other species, to enter the sticky thread, and
they are devoured by the larvae of the light worm! As it is said, everything that shines
is not gold, which applies to this light that dazzles insects, but in reality it is more like

theirtomb.
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