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ixi birkl 1gyk

il.rmBirnb;dikor jjdl fukuthn, I, fkiyel iTm; Zilkhl; jjinj
wm oku' ku ; +k th f.iviu yi 1d-r Igh; fy;fjk quhk¥Ith I Gdwe; nj
meyeE , h' Fr ¥Ithyd midalkE _eg¢ §,g m<hT fidhk ji 2017 f0|e|n3/401flkhdfo
khfrdi kjr§ meje;j thi; ci;kf. mRBir fus 68" tugh m,dial fy;fjk id.rh
¥IKh jk wildrh yd th me; T we; wildrh m<n]j fuu I1fI; h m<n|] afY1{hkf.
GFY 1 wjOikh fhiu Briak idBEPd FlreK'

Jouily id-rhg m,didl fual fglk ii,hk 4'8 - 12'7 I muiKhl tlh;jk nj
fadhifF.kwe; ' m,dial nE."wirk" éjr witmkk" ked yd hd;d 1y f_dviink neyer Irk
Tkifhl ; m,dial kKimiok wj idkfh uyym;f, ;ekm; u fyduyy c,fh mifyik mj ;'
wes;er 12k j, mydial gjH I=F, 1 uyym;f, f_dv _ei we; ' tfuku Tuyr id.r Ouk
fuuwmgjH j, meg, nh hh'

tugh m,dial ¥1IKh m<n]j m¢, F,1 y+ki .ekul 1y u we;; tu 0vid,
wWNfhd.hg ai=7 fiufr wWfhi_h"ny - uyKjr _eg¢e j 1 ixB%K;dgh yjdol jh' tkr
il-rh m,d1dl ¥I1Kfhk je<eluu 1]yd fulld,k 1d.r mi,k Bufdohk 1u{iklj
fhdod. ; h; h'

;K Nda;d m,dial" 1lg muwKfh yi kefkd-m,dial hk f;hdlirhu m<n]|j
W_]Odkhfhdul h; nj;"tjdfjr< 1 ,imhkf. muKl uod yelu m<n|J wjOdkh fhdu
I TumulKj ; fkdjknj' fe<l,,g-;h;h'rgwNHk;rfhwe; c, u%. j,gm,dial
gjHtl Hlu j<ljd.; h; nj; mOkothkWandO Ir.; h;n

tfuku 1d.rhg tl jkm,dial muiKh"'mj;km;plIrK Bufdo' kej ; NiG;h
fukum,dial fy;fjk |d r Ouk yg |yjkudehm<n|J; rgl ck;dj fydEk+kJ,
uh h; h fr m<n|] we; k; Ihi;ull afr§ tjdg Wk-; uu ;,k rgl ck;dyf. ukd
|yfhd fhk fj<]| fmif< we; m,dial wju Ilu" ¥4, fudch 1; j. IuI tfuku
JHImIBAhk 15 j- Iu;kfk khn mi ; kg wkl, kaBEtJdklmdokh Hiu; kej;
m;plIrKhg fhiu Ilu; u.k ;;jJh mi,kh Ir _ekuh’ k; Bhi;ul BITu; wjYH
Wk - vholjAak ;i IKEImyi 17T ,nd8u; ;,K fuu Ihiodluh Géu; f i ixuodkh 1Tu
rchl i;j-Iujkwe;'

2018 ck 08 fjk Ekg fFh8we; c. ; id.r Ekfh f;uljgwk. ; fjiik wmom,dial
k f;dr 1d.rhl mj;jd -ekug;" 1d-r mBirhg wesT Britk yd 1h¢ fokif.

i
1yfhi.fhk 1d.rh 1/01ug; wem Iemfju’
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;. utkm<n] aYn; f;dr;re iy Tjk kerofr wmre w;oellu

uyfo o k, ;,ufil =1uwm fnifyd fofklg Tykhlu muKh' flIfkIf. Ou; Id, fh§
tjek tl ;,ufilg jvi olkkg yel uu jlikijk;hk Bymfofklg muKl yijk y3/4
wjizdjl' ;,uikmyl yhl jgj fndUgjll iau hk b;d -uUNr uyy .ukl w;=lul fuku th
;L,uikyd Tjkf. fugmBirh i/ lufjkfjk fmk iaugwmj ER _ekaull’
fckud fceikik
ixrhl1

2003 8§ Y ,xHdj wiY ; uyy mFoYFh o fug Clrmih ixrH 1 BIfhl yi kFGER(j 1 jk fckad
fcdklkwef-z (uNruyy -ufkiw;+0u ,enjdn’ f,dj mrimya i zdk Lymfhk'Y ,x1dj tjek
Widw;=x=0ul ,niEhyel tl rgl’ tFiuY ,x1ij t 1TnkOfhk kul Ek( |akfkfndfyd Uk ;
Ii,hl igh'tf; 1 ihji _.Kkdjl igY, de_] wiY ; ;,ulk'fvi, *kyduyy I lrmihk m<n] j
éjrhk" fyr<dy; jeihk" afoi kdG 1 hK" ; ,uik fidhi hkkk yd i JNdal doHI{hk muKl
okkirynljmej;

ah,m _folKhydcil;Hk;r tugfykmij vy ,xbdj m<u jrg fr alh iTnkOfhk wjOilkhg
, 1 Uh'2009 jif%o 14, w¥inofh kudj ; 1u. Y ,x0ifd uyy Hlrmihk keréu I ,mah" ARi 1"
-0,, yi ; IKilu,h hk uyy mfoyhk j, kej; wirtN uh' j%;ulkfh8 Y ,xBdjg meifKk
GfoYhkf. Thdldr 7 ,ehi;j, by<u ;ekl" ; ,uik kerougyiu ; fi1'

uyy 1 lrmihk wkdjrKh 1Tu

|fU|hkunyIrmdhkf mRKduh 1yjkfk 6g jir i, hk500g by ; mej ; bfhiik h_fh
igh' fuu i;;j FLIUGIYh YR ;u; foml iy ;j fmi<fd Of; j 1 ;] fIdUnghI mBKdufh§
flfuk mio ke; O ;,uik f,i uyog ixBhuKh 0 we;f; u,8 theu ijmd 1;k Fodviug
wkj¥%; kh jjdl fuk' fuu uixY NLTT uyy nv fjfik |1 Irmdhk Imblfigil (Pakicetus)f,i
Mmbicdkfh fmdi, j%-hlk fidhdf.kwe;dyykjkw;r' Tjk k; k ; ,uikf. mfNohk 1'oyd
bjy, Jkkg we;'imbifigil(Pakicetus)n,f, If_ yd Igifilf_ AaY; yevhl we; i;;jhl jk
wi;rhTwildrhl Bru,hl fyd lynj i Wryij, olkg ,enfj I’

k; kflglkyd|frkhkhkuyyllrmdhf d; folum¥K f, |uc C Jlik &' ndutkHfhk
Tjkf. Yirh iugyeve;" ;%0rEm";%0j 1 yevh - 54 F, 1 Jeawe; tfy th tl j%._hkwkj
fjki yevhk yd mulKfhk hi ;h’ luyrekgE mimi ‘mDIAhé Jr, we;u; duyrek yg fla

jr, fydjr, ry; dhyelj

figik u; 1HhK Oej wiY; md.rfh 1g kriTh wiY; §d.rhk ol jdo tfuku .x.dwY;j
fudh j,00j ; jkolkg ,efi"

iflihku; iHhkf. fmdy , I 1K (

¢ myifjkmyku ioydyev_eiKE.aW,juLhfydrn fydWv ykjé iu. fugwkil , yeve;

YIirh

yvi uyfky 1 :imkh JK kii mv jdayref, i mej ;

ykmfoYfh by< fhldgfi we; iGfY I bkoh" (melon) meyeE f_, 1 fkiue; ou'

c,ThTo. fhkbEBhg >, uugwjYHYDR ;u; jr, myau'

yelruuydk rau i'oyd bERmE -d;dmev, fyd* mr fuh <h jr, f,ioyykjhé wildrhg

mej ;u

mg; mimi _d;d fkdue; " "wjYlg mgmi _d;d fmkk¥ B<; tjd fld+ weg fm< yd iTnkO u

fkdue ;&

Yirfhf, tuwv fyd fkdue; Gu kidthc, . ; 1 I&%hRlusdj jealrh'

¢ b:iu; >K fro ;Ugjl (blubber) fug we;, ;k myau kid YIr WIK;jh r\ mej;ug
Wmldlfo

¢ wei'uLhyd bk j, myau c,fh O0j; Oug wkj¥%;kh twe; w;r tu , 11Khk f.iviu
fjfik I lrmihkf. ol kg fkd, efnh'

L 2R 2R SR 2

2
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fuu bkehwkj¥%; khkgwu;rjny;rhll figik L lrmihkyguyfob;d .eUremfoYj,
Jea o,y In8ug yelhdj l we;' Tjkf. fuuwkj¥%; kw;r Iinkvfhilih& jdhj ord 1afr
wéll yelhdj ;" -eUre uyfo we; oejek; mvkh ord 1aug yel mRBE Wri RByrfh we; yelhdj ;
ufyl ; fo'

ilukHfhk ;,uid fvi,*k yi u, ,k w;r we; meyeE, fjki kv afYl; avd, ; jhh'
wfkl ; mOdk;u fjki T f,1 ie<bh yelfl nf,k ;, fydo; we; nj" yevh fyd my< ykfd
we; 0; ExLHdj" fydrn mfoYfh Wi fyd c,h airdah yel Wi yd fydun mfoYfh yevh &' ; ,uid
ygo; fyinf,k ;, mygdwe;' fnifyduhll o; 1y; ;,uikyY ,xHldj wjg uyfok yujkw;r
Tjkf. Wvwekfoo; oelh fkdyel' 1h"u fvi, *k u; tHhk yg aYd, muiKhl o; we;' Tk yg
W, yeve; 0; Wvylhawekfool kg ,efnkw; r 3fidf. fvd, *kf. Wvwekfoo; oelh fkiyel'

nf,k ;, Iy; ;,ulidydo; 1y; ;,uld

ihu iflihk u;iHhk Tjkf. uLfh myau yi fmilKh ,nifok Buh wkj GoHdi;ull
1iKv fol Ig fnfo' tkT nf,Kk ; ,uikydo; iy; ;,uik hkfjk' i; ;j GoHljg wkj nf,k
s, ulkWmf_d;h j Mysticetes fitaiUisf, i yykjkw;rty j%.hk 16 I oekg fadhif._kwe;’
by< yk mfoYfh igmy<gwe; nf,k kv j flfhdak ; , we; Mysticetesygo; wju f6' fmrKh
Ir wiydr .k "fmrd nEkkké m,eklgk" Ivd 15 ;3 m,jiox. fyd Ivi u; 1Hhk wiydirhg . kfk
nf,k ;, wiOirfhkc,hfmribj ; 1 1fukmijh’

0; 1y; ;,uik fydwfkl ; ; ,uik fvd, *k uyy W!rk" Odontocetes Wmf_d; hg wh;
Jkw;r Tk wiydr ,nd . kfk wdydr f_dyre 1r . kKkdwildrh" tk¥ af,dmhwildrhg fo'

Yjikh

wfkl; 1hu wiYjdi mdYjdi Irk Blrmihk fuku figik yd ifrkhk uj; iHhko
Yjikhioydji;h ,nd.kkdw;r ji;h nd-eku”ydc hu;mgg menfK' fIfi fj; ; Tjkg
jea b, hl jd;h r|Jd > Nd _ekFr yelhdjl we;" Joasd j MRE figik u; iHhk w;r fhiO
;,uikydjglrefydgiy; ;.Uuikygyiu _ekulk f;drj ukda 90 Ig; jea Id, hI/§ iah
yvel w;r TyJkg If,dogr Iymhl _eUre uyfo ovhT 1< yel ; ,uikik; ; 45 1 muK IRASTT
yelhifjk hl; jjo tl tl j¥%_hkwkj i, 1udj fjki jJkw;r idulkHfhk th fik; ; 200g
Jviwv i, hII!

figik ; ,uik yiu _kfk Tykf. jdiyre wiOirfhk' mduikiHfhk fld+ weg 1y ; 1;KF.
iyjkjdl fuk wel yd uj w;r mfoYhlk Yirh ;<g jd;h ,nd .K' fuu iyr idlukHfhk >K
uixYuh jeiullk wirlId o we; w;r th kdi ll fmkj (Nasal plug) f,1iyykjh' i;;jhdyiu
-ekugwjYHugs bfiu th UJrth tfi Tkiue; jg tu>K udetheluu k Yjdi ki<h ;Ek
Jenwe; w;rwél mvkhl ;<8 ;Ek uad 'enjlfukjel mj;

-eUre Efh 1ASug ol jk wkj¥%:k

figiku; iHhkf. Yrr muiKh ie, I 4g fmky¢ Od3;djo Bg iR3, k mRE mygd we ;' fhdO
;,uik jekb;d _eUrec,fh InfokkkygEhhgylumg 1S uz,;zdghm,nljwe; jk
mYk yi khgck udol ; jh u.yerh h;h'*fuu u.yelu z.eUf¥% mfudoh! (rapture of the deep) T, i
yykjht' _eUre EfFh mykk figik u; iHhkf. fmkye,f, jih _nvi Irf_k hiu wli%h B Tu jk
wi;r t fpkjg yfuld.f,dik yd ufhd. f,dik fu. tlu Tjkf- reérfth fyd uixY fmlkf. _nwvd
Ir.Kk

figiku; iHhk IA8 hk ugc,hu.k ,nd fok wél mvkh kid TJkf. fmky¢ yd -%;
wél f,1 f;rfmik ;f1' fuh 1y Jkfk b, wego tu mvkh kid f; rfmk nedk’ tag fmkyg¢ j,
- nvi Irf k nb; Bjth oYjikkd,h ;<gwe;,; Irh' fuu Yjdikd,h oea bdaf,c j,k
1E§ we; nedk mkah§ mmlug fyd |£hdug , 1 Tkifo' figiku; tHhk fuuwkj¥%; khk kidhr
IemBlulo iy Irh' _eUreEfh Iifok u; iHhk IAgfuk mi de, Ihh; f6,dJjl Ehu;mgo . ;
iIrh
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J-wxl Ol ( figik u; iHhkf. IAyT 1e1yr 1gyk

30m Jeayankfilgkhgckudol ; jfh , I 1Kwe;uugwirTN jk idudkH -eUr
128m koyi IAyu toyd f,dl jd%;dj (2013)

332m -eUre;uind IAayu toyd f,dl ji%;dj(2014)

400m gh*k I ,di kHI1Al i Tuelk _ufk _eUre fudj

500m nf,k ; ,uik Infok WmBu -eUr

650m fnd; , kyhwe; ;,uik Iifok Wm3u _eUr

1,000m fudr ; ,uik Infok Wmi3u -eUr

1,280m f,o0%nel leinEjk IAafok WmBu - eUr

2,500m ThiO ; ,uik Infok Wmi3u -eUr

3,000m 1ah¥%f. fydgE. ; ,uik IAafok WmBu .eUr

; ,uik kerdu
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kko

wfkl ; TIrmihk fuku figik yd ifrkhk Flrmihk iEu EKkhluhr li,hl kkoi|yi.;
Irh' tfuku ih’ ‘u j¥%.hk Efh fki. , kol .ekug hT hT wkj¥%;khkol jh' klIIthng_]
uyy Ilrmihk fohildrhlk kod.ekfi kh; f&' tkT Tjku;mg jea p,khlk f;drj irefjk
iau yd fink myknik rxpfo fyk; wh; mi 1k 14h8 kod.eku 1y Irh' Tjk fojkj i|yk
koyi kod .ekfr§.eUre kkolg mfoY fkidfgh' th wv kkol f6' u;mg kkfo§ Tjk -eUre
kkog meAfKKk w; r fuh mdou (Logging) f, 1 yykjh'thg fy;j 1;;jhd, fldghl mifjk fi
u ; mg miauh'

fvl,*k rxpjl ;uufolh _; Irkfkthjwilirhigh' Tjkf. yiu tifkldydnegmj ;'
Tjkf. IKvihT yd Ivi IKvihT f,1 thg th; fjh' jJevK yd ;reK mi3in uj; tHhk" _eyeK
u; iHhkyimegjk rxpg wi ,k -uk Irh’ fuu I Kvihu tifkldwdr B Id Briik u; mg kod - K’

kkfo8 Yjikh

Efhy fjfik neuk fvi,*k yd wfkl ; uyy Blrmihk ifUEPIk . ; Yjikhl ol jh' fuu
Ihij Akik 1g -eku fyd _Uk 1lu ;u rKh u; |ylrkjdl vl iulk jkw;ruyy Ilrmihk
Yjikh iylrkfk ;ukgwjYHug oh’ lekh 1lu royduyy Flrmihk b;d I ,mkildrj iah
h;h'

fuu kot .ekfu Buh i ;kf. Idhl GoHi;ul wjYH;dwkj tBfkl mrimr f6' fuu mrimr
JTfri0;dj yd wire;gghk u.yrjd _ekug fvd *k uziHhk ;u fui<hg kko m<noj h¥
B, rdugl we;, ; Ir.K meh Imhig jri fuu Bd, riu fol ;< kod.ekug yd wjE uug Tjk
yev._efi’ tu kid fvi,*k u; tHhk Fiuwji:zdjl ||m3/4thku 1,mkdldr njk f;dr fkdjk
w;rwjYHufélho ,nd-k' ;0m hiulhk fu. ;dmh o fud<h wk i drfhk kmojd. kkdw; r tho
kkow;r;rimhd .ekugTjk fm<fo'tu.k i; ; jhdoev Y ;f,kwirClifj’

fvi,*k kkog jkfk tl weil UjD;j ;ndf.kh' Yioh Wmfhi. Br_kik ji;k
yVkid_ekfr Thdj ,h kkfoo 1y fkilrk w; r ;udg we;Uh yel wjolkT ; ; ; Jjhk yyki.ekug
wkj@Hfhku Tk fmku Nda;d I<h;h'

1 kkfdokh

j:; JkmRirfh ejkh me; IFr yelhdj wkj WmRBu ixj%€; YK YR ;hl we; kid
iHhk ;u ikkfdokh jeamru iy Irkfk Yiohu, Irf_k nj myuhl fkifj’

Y10 ;rx."ixfl; iy Yiomrdj%; Kh (Clicks, Codasand Echolocation sonic

1h"u o; 1y; figik ujiHhk Yio mrij%;kh Wmfhd. Brf_k wjg mRirfh 1 jNijh
m<n]j yykid. k' fuh iy Irkfk f14 ;rx. ud,jl ki ; Ir thwod, jJi;ku. kmrdj% khu
i;;jhd fj ;g wimi meuKu u.k' fuu wé ; rx.hk fndfyd Ede |_]|( kid ; ,uik Tjkf.
ulkil ejkwjldYhl kmojd f.k tu.k iai;rd;ullj wod, ji km<no+k k' fuu - o'
mgmfoYhl oGyEhyel wirth ;j; jrl umrlwdf dlhlf |ovhf‘|§fyd yhiz;du.kwe;
I<r<u; .uk LIFr8 jekwji:dj,§ fhiod. leo rX. |kkfookld3/4hhk|oydofhdod K’
tfuku wé Yio mriihl ixB%K ijreyT Yiohl ka r LIKvihfrsg fyd ,x- 1j thlufr
wjYH;dghm<noj i kkfdokh Irh'

Y 1omrdj¥%: Kkh (Echolocation

fvl, *k ydwfkl ; Tﬁ/dkfgdiUi u;iHhk kil ; IrkflaYio ;rx. kmojkfk TJkf.
ejkf;d, f,iyykjk jeaEhK jwjYlgkidimvu.k' fujdyi uyfk jdiyre j,g my<k
we; YjikmoO;hyryd jdh Odrd tk ut¥%_h ji ;drKh jfuk 1towe; Tjk kmojk fla
;rx. wél Yiohl klI; I<; bj;du; f1a 1d,hl ;<8 wjik fjh' th mj;kfk
1dulkHfhk uhflld ;; ;mr 40 ig 70 w;r Bd,hl Jj; Yioh ;rx. 120kHz ol jd jea
mriihl dy8 hh'*wjgc,cmBirhgmlIm; dug fmr fuu ji;drKh j Yioh jJyyjkfk
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fvd, *kf. fuf,dkhwdY ;jh'

fuu ;rx. Ji;kK'c,fh tak wfkl; 1;k fyduy m;, jJek fou-k m;éjk f6' fuu
m;ejk kej; ,nd. Kfk fvi, *kf. yk mfoYfh my< fligik' "fuf, dkfh fuk ejk
froh fuy ml we;é bkmi th WNHk;r ijk fj; fhiu Irh' tyo “fuu ;rx. wkj
i;;jhif. fud<hu k ji;kyilwvx. foiy; jgngmRirhN;Kh Irh' fuh iyjkfk
fIfixh kYN; f,i jgyd.ekuwmyi fjh'

f_dyre fidhd hifi o mBk; fhdO ; ,uik yg -eUre uyfo Infok wji:dfj o mjd Yio
mrij%: kKfFhk "fFl4& ;rx. yd ;rx. ud,& YjKh I<yelh'Ojk ;rx. Id,dk;r wjul
ol Jkfk K71 1;d f.dyre “"yne] hiull fmkjh' 1; ;jhd u;mgg tug ifik; ; 401g fmr
Tjkf. Yiohmguukj ; jh'

nf,k ;,uik yg jev ohK j Yio mrij%:kh BTFr yelhdj wv ku; wv ixLHi; hlk
Yio;rx. kl; Irilk _uku. yirejd _.ekui|ydu, FwjYH;dhk imrd. ; yel’

fhiO ; ,uik fuyrwji:zd j,8b;du; fo.fhk A, ;;;mr5 I muK wk;rhk we;, ;j
fla ;rx. ud,djk kmojh' fijd iruy—~"ixfl ; iy iyk y— (creaks, codas or chirrups) fj' Tjko
fla ;rx. ud,djk mg Ir wjg mBirh N; Kh Ir_K' Tk ijreyT ntul iy fkilrk w;r"
ixfl ; “codas) Ndu;d Br ;u i kkféok 1d&%hh 1y I'r _K'

fvi,*k u; iHhk yg fla ;rx. iy |_|rey| J.k tuka; jd. fHAIhE we; w;r TJK th
Nda ; d Irkfk u;mgo; fndfyd ug c,h ;<§;h' fudjk ked fyd fndUg u.k we; Irk rf<y
mykk wji:zdj,o fuljk jea ixLHd; hik hil;j vyv kouk tifkld ;,, Iruk Tjkf.
fhi_-H;u mykT oYl yykd.-kh' fujk wji:zdj,o fuu yv fnkik yg o weih yelh' fnifyd
wji:dj,oc,h;,ouhflif*ikhl Ndj ;d Ir fuuYno .yKh Ir. ; yelh'

fvi,*kf. ijrejv Yioh iu;, ;j fvd,*k i ; k fofofkl w; r ikkfjokh I<yel whrk
iix.;j EYik; fj' th mo., |kkfookfh 11K fmkkt Irh’ tifkldg wfoKT ijreyT
Yiohlk fvid, *ktlfkldyykd ek fr yelhdjlwe' th jea ixLHi; Yiohlk ;u jdiyre j,k
jJjlhnng u; Iritk iy Irkw;rthTjkgwfokl KT j,kwiuk; Kh IIuIJekh iEu fvd, *k
u; iHfhlu ;u<oredfh8u ; udgwfoKI|Jrey|Y|ohf|dhd-k

fvd,*k u;iHhk kl; Irk Yio J,k b;du; i¢ fligil fkidg YjKh I<yel &'
fvi, *kf. YjfKkohk by< ixLHi; hIk hl; Yno ;rx. ,nd . kkdw;r th idudkH Akikf.
YjKmrithg jviby<w_hImj;'

ijreyr Yioh yd Yiomrij%:khg wu;rj fvd,*k u; i1Hhk ;u 1kkfdokh 1oyd fjk;
kr;rej Ngj; jk ;dlHIKhE Wmfhd. Ir_.K' tw;r yk tlg .eau" jr<c, u;mgg -eiu yi
c,fhkWvgmek aYd, Yiohlk kej; c,hu;gf.dvje§uyeEkahyelh'

uYd, ;,uikf. _ ; (Songs of the Great Whales)

nf,k ; ,uik Ak kf. YjK mriihg fkawefik b;d by< ixLHl; ydb;dmy<mrdihl Yio
ud,dj I afYl fm<_eiulgwkj kl; Irh' fuu Yio tl tl i1;;jhif. pB; wkj ie<lh h;
wkouk fjki fjh' ikikg fuuwv ixLHi; fh Yi1o fkiweikouyyc,h ;, b;du jeayri ol jd
fuu Y10 _uk Irkw;rwol< ; ,undf. -;h If i6g¥% 1h . Kkl -eUreuyfo/f k hh' fuu
Yno Akikf. YJKmrdlhgfhdUkakf o FLER< _ T BT LETF, 1 Jkwirtjiwjik
fik; ; 100 fydBg jea li,hl yvk_h' ,,U|kfuuY|otIkadyykd ekug yr idkkk iu.
i kkfookh 1Tug" ,x. F wil%1Khg" ;%ck kT 8ug yd hdh ; ui¥%. k7 §ugWmfhd. Ir_k'

k, ;,uik yg -eUre yvlik uYd, Yiohl jea yr muilKnl ol jd ayyjh yel' ijr 41
-;hbY ,xBdfo k, ;,uikf_.kmk mkdwel we; w;rthma.; Irwe;' . ;h 1tu dgu Tulk
njl _;w;r fFlaijr3 lkyd110Hz ixLHi; hlk h; 8> ijrhl Kk fukd;h' fuh ; ;mr 28

ld,himj;’

yrmnEl ; ,uikf. -: wdrlNkak tl ijrhlk jJkw;r th flik ;j fjnk wj 1dkh
s;mr Imhl th f,i mj ;' tu ijrh (Note), y'v (volume) yd ixLHi; uUgu (pitch) wv jea Irh’
fujekijrth;jlijrLKvhl (Phrase)f, i yykjkw;r tu LKvhk mk mkd Bymjrl _ehu
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fiudgl ny Brull (Theme) 6" WdudkH f;udjk Ak;; 105 30; w;rmj ;' fuu fiudjk o-k
E-gu meh Imhl _dhkd FIfuk . ; (Song) 1y fjh' uyy m;f, fuu . yv mrij%:kh jfuk
yrmnel ; ,uikf. _; uyoc,h ;< I'n160 jeayrigwefi’

wjOikhg . ;h; BIreKI ku nf,k ;,uikf. ijri,fh ijr ;k; wv kid Tjk kmojk
i;-kkii¢g YTohUoHi;ullj ; ju; yykif. k fkdue; auh'

wiydr yd fmdl K mrey

wfkl ; 1h”'u 1 lrmihk fuku uyy Flrmihk o ; uc_| hhym; f,i m_| ;30 —eku i ]yd;
Tykf. wiydr fidhi-eku Toyd; fjfyfih' Tjk O_]; uu |oyd ovhfuk ;U wiydr imhd _K'
TJk ;uk jvi; Reu; wilydr we; 1:lk wjg Oj; fjh' t wkj TjkF. wdydr vl fmil K rgdj k
yVki.ekuu. ijkf yei T jgyi.ekugyd Tjk ki HIKh BTug jYd, yelhdj I ,efn’'

figik u; iHhkf_. wiydr yd fmilK mrey Tjkf. JfYlhk wkj fnifyd fihk fjki uh
yelh'o; we; ; ,U|ktku Tfvikfgdfiail k;e; ku ovhT Ir wiydr imhd -kkkaW rTjk
id.rfh we; f_dyre “"yneo ovhu Ir._ekfuk wiydrh 1,i1d .K' nf,k ; ,uik ;unf,k ;,
wirkwe;¢ jk jvyd, c, mulkKfh /] Ivi muikfh Ouk % 11,1 fmrdwdydrf i imhd _K'
iuyr flglk u; iHhk deprJ T.dyre fidhkkkh' Tyk ri;fh o uyy m;f, igu;mg ol jd
ierirk Ouk wiydrhg k' wfkl ; IKvihT oyj, Id,fh§ fuku rd;fh§ 0 ;U wdydr imhd
-kkk fj' tfuku iuyrek c, u;mg8 fyd Bg <xj f.dyre fidhi.kkd w;r fhiO ; ,uik jek
i;;jhkwlydr fidhd .eUreuyon,d Iifoh’

flglkU'thkf wiydr jkfk =, ,k"u; iHhk"'m,eklgk" fhiO =, ,K"bi ik fyd fuyr

wjizdj, o ReinEjk fydwfkl ; ifUihk u; iHhk &' wdydrf drd -eku 1 ; ; jhkf_ muiKh"

Wdydr -eku i ]ydwe; ij%;k" wiydr ndy ,H;dj 1y ;J; fkdfFhl; BreK u; mokT f6' jYd,

: ,uikm,jdx- iuyhk iy Iviu; iHh Tuy JYfhkwilyidrhg - kkdw; r fvi, *k u; 1HhK" ; k
; IHhk fyduaYyd, &, , kwlydrhg -ekug keUre fj'

fmilKhm<n|] yei 17 rgd

frilfj, ;,uiku, l JYfhk fmilKh jkfk Bvdm, jdx.dldr BifUlhdjk j%-.hl jk 1,
us IHhkf_K' ; ,uikbsdfiAk B, rxpj B fj; weS Fdi Tjkfj; <_dfj;ufS.h jealruj
aar bIr ;uyk mfoYfh |g Worh Ol_deJr' Irm,jdx. ui c,h fglk 501 muK tljr., ouh'
thf,dj 11rmihkf. avd, ;u ffcuh-hik; K Ihdj ,h f, |oyeEkuhyeIh bkmi i;;jhd;u
ykjidf-k;qud,Aoj Wmfhd. Ir. kukn k;,w; rkc hbj;gfmrh'c,hfmr _.hmi I,
u;iHhkydekI;OUkuféb;Bjkw;rTytuf-dyr-,ouh'fuwhrkL’JYd,;ufrdlfﬁ,jk
k, ;,uldokm;dwlydr fgik - Kkdj I m3fNdckh Irh'

wfkl ; nf,k ; ,uitkf. wiydr _ekfr Lhdj,h 1yjkfk myr 8fuk *unge) fyd f_dyr Ird
hdu "skim feeding) u - kK’ fmr 16 WmBuh jvd; BiZHY, WmBuh jkw;r f_dyr foig mek th uj
;<goud.eku fuy§ 1y fé6'c,hu;mggwlikkj f. dyrmj, KT ;,uid ;uyi tl milgyrjd
tl_lrbEBhg mek f_dyr <. iir. K fuu wilydr _ekfu Buh €t;r7 bi%hY, fkiJK; uj hk;T
ajr Ir fink fodyrewe; 1 2dkfth mykuu.k f_odyr w, ,df. k th ufé r|Jd -kik nf,k ;,
wi;rkc,hfmriyrk ,efn’

fnifyd JFY 1 wiydr imhd _ek” fduy i j tho iylrh' WodyrKh1 jYfhk 'bubble net feeding'
WmBuh yTmnER ; ,uik yd TdulkH fvi,*k u; iHhk €thj 1y Irh’' fuu ih"u foki ;uk yg
wjYH Irk u; iH fuyh fyd f_dyr jgd yo jJd nn¢ &=, 1 wildrhg f.dyr jgd fodvk.h' Tjk
bkmi f_.dyr iy; tu joh=x=, Bufhk ;uk foig fhiullr . K' fndfyd g zbait ballzZ keu; jvid;
ilkg; fmiohl f_dvk.d f.k mij th c, u;mgg <x Ir_K' o.r ouk fvi,*k u;iHhk"
fofofk 1. IKvihul f, i1 fodyrg my<kmykik ;uf.dyrc, u;mgg<x Ir_kK'mij fvi, *k
/f<y ih, tuidblhk thuwydrhg -ekug m:-u tu f_.dyre iuyh jg Irf_.k j,_-h _eiu" jr,
-eiu jek fodyr i ]yd j udki I jHil, ; jhmo¥%Yh Irh'

ThdO ; ,uik wlydrhg - kfk Architeuthidae mjf, fhdO %, ,kh' tkT ; ,uikg mi j
y|kd-; aYd, ;u I;;_]hdj f§j' mh,U ;,uiko fhi0 i 10a +, ,k wiyirhg .K' Tjk
Ku;iHhkw;r f6.j;su U'Ith_]kW r Tykf. f6.j; nj kidu fujjk y+kjkfk
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uyfo Ngd f,ih' Tjk ;u f6.h; iu. f.iyr _eUre uyfo "yneo f.di w, ,d . k' fuu mh,U
;.uik Jik kg jos;d Brwe; _eUre uyfo WmBu 6 . h 22km/h (12kt) jJkw; r ;uovhu Tu'.
1Ayfuk by<g tk ug fj - h 32km/h (17kt) I igyk Irh'

N [ - - . r e - !
— :

R

s uik wiydr ,nd - kkd willdrh
ixjdi yei I

;,uik ixjlifh yeifrk kIHIKh I< yel jkfk b;du; B,d;relk! uko h; Tjkf.
ixjdi Kd,hbsdu; FIaAld,hl ;<iyjknejk' TJkf. fuu ThildrT j%.fhk j%_hg fjki
f6' tuyr nf,k ; ,uik jk k, ;,uik ydyTmnEl ;,uik ;u iylre wil%1Kh Ir _eku
iyl - -hh'we; ; JYfhku yTmnEl m3i i ; ; jhk ixjdihm<no ;r_hg tl jkfk . ; u.k'
fuu ;r. Tuyrwji:d j,ompKv;jhgom; fjh' ixjdi ;r.j,8nrm;, f,1 ;jd, iy uu
kidyTmnEl ; ,uikg ;u .eyeK i; ; jhkf_kfjkj iaugo iy fjh

fhdO ; ,uik jek iuyri;;jhk ;uixjdi Id,h ;<8wk;imrhl jgmgdjl yiilr_k'tl
mn, mBA i1;;Jhl yg _eyeK 1; ;jhk IKvihul iu. ixjdith fh8ug bvmi:dj Tjkf.
ixjdi Hd,fh8ynA jkw;r ;r_ Bdl wfkl ; mRA i ; kf.k ;u IKvihuwdrl Id Br_ekug o fuu
miRA 13 ;jhig 1y fjh' IvimBA 1 ; ; jhkwid: 1 ;r_Brejk jkw;r Tjk ; kv IKvihu
idod. K' fvd, *kmBA u; iHhk EKvihul f,i"irenjgm;j tl _eyeK fvi,*k u; iHfFh1 jgd
ixjdn Bd,Fh8 frdl fjh' Tjkm<uj n,mE" Irfikomijwehj n,y; lirfhk thl i; ; Jhl fyd
ih” fokdu aik ixjdihg fhiu Ir_K' tuyr wji:zdj,8 o.r fvi,*k u; iHhk fjr<g 0;
afolj sakwjizd j,8 fuh =0 yel f§' frw;r Bfidf. fvi,*k mrii’ u; THhk ixjgdi Bd,h
;<8 Tjfkigk tu. igk Irf_.Kk ;u YIrh mri o; myr igyk Ir_K' fvi,*k IKvihT ;u
1uidl ; jh orK BdKvihuo fjk; IKwvihT j,k yi ;%ckhkf_.k wirfld I< h; fj'
T%Hd fvd, *k Ivi IKvIhT jJYfhk 1ak w;r" ixjdi bd,h ;<8 fjk; IKvihT j, u; iHhkg
;u IKvihugwe; , ; uug fyd ixjdi fh fh8ug bv fkifo'

IxprKhyd axhuKh

wfkl; 1 ;K fuku fuyruyy llrmihu; iHhkoaYda; f,i f,d mrd id. rhkf. ielir;’
k, ;,uikyldyrmnEl ;,uik jek aYd, figik ; ,uik lym fofkl by< yd my< wl LixY
wi;r IXBuUKh fO' Tjk b;dY; wi%.al ydwekgilal mfoY j, igkj¥%;kydWmkj%;k I ,dmh
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uyy 1udj ,g meAfKkfk wNckk Bhdj, 1oydh' tfuku yTmnEl ; ,uikf. 1h'u JfYlhk
ixIAlhk fkifj" fhijk 1; ; jhk wNckkh ioyd ixBhuKh Irkkk iu. fkihk w;r wilydr
ny, mfoYj, Tk jirmriucj; fjh' t TJkf. jevuyskmegjk iylru i Jyd tumrirfhk
by; ju; tu. wiydr i Jydwe; Jk ;r_Rdr; jhu. yeru i ]yih'

fnifyd figik u; iHhk m¢ , uyy I ,imhk ;u jidiizdkh Ir_Kk' fuyr j%.hk ixBuKh
yiwNckk Thi krk;rfhk iy Irkw;r" Tjkf. .yKhm¢, Jk ku; ijuyrek Tjkf. _yK
kYp;J ;nd .K' fuyr figik jJ%.hk 8%> 1d,k ixlhuKhk iy fkilrk w;r"' krk;r fla
ixpirhk 1y Irh' fuh wiydr _ekfr Bufjoh tu. ne] mj ;" tukidwfk; §J%.hkg jvi jea jir
Kkl Tjk éjrhkg vyt ; ,uik kerUkkk yg =1 _ ; yel f6' i ;H jYfhku mrikK _ 1 1ufh
igfl<j,.k .ejfiki:tkm<n]jéjrhkfidhd - ; f; fvd, *k rxp "yne§fuk njo 1 hefd’

wfkl; uyy BHIrmihk iOr mExNhlk f;drj fjfifk jir mriu iy ixpdrl rgdjl
fkdue; j ixpirfh fhfoh' Tjkf. ixpirhk m<n|j mokT jkfk id.rfh i jNijh yd wiydr
;;;_]hk wkjh' fhiO ; ,uik jek 1;;jhk 8%> ixpirlhk f6' tku Tjk ;uk Oj; jk
mfoYTh ig 1'fi 15001 (800nm) Jekmrdlhl 1d,dkrEmj ixpdrfh fhfoh' FIfi fj;; Tjk0j ;
jkmfoYhjir .Kklkfjk; i:zikhl njgm;augobvwe;' ; ,uik kil1I1Kh Irkkkgwk_j
fhdO ; ,uik f,dIfh ih, ¥d.rhky yujkw;r th if; 1 ;u Jir70-80 ol jdwih Bd,h ;<
f,djmrdih”"uid.rhk ;< ixpirh Irkwe;'

fyr<g - 1dif . kmenKu

itu jirlu uh-hfydwk;rg ,1 Juyy Hirmihk afYl _Kkdjl ;Kj fyd IKvihT f, i
Y xldfofjrf<oyuu ;FIth i JNdall ixioéhl fiu f,dj mrd iyjkkl jkw;rb; ydlh
mri tjek IyuT jo; duwe' FhFI f);; we;er ug Aki Thildr17 0 uyy Ilrmihkf. cu;
fifry wjdikdgjk; f,1 n,md ;f1' uyy Il rmihk fjr<g - i1df.k meiKug n,mik Ak
Thildrdrf, 1]
¢ kdal Wk;re—l]fYIfhku uyy Cl'rmihkf_ jdi i :dk yryd kdal ud%. we; au’
éjr Igh; kidoe, j, meg,u-w;rewijekkl nygm; ju
uyy Flrmih i ; k igkmfoY]J, uikwe, ,ug vhkuhU fhou'
kdall Igh; j,owe; jkYiohydfIn, weou"uyohg - fjYK Igh; jJ,owe; Jk I'fmk"
1eKu" fidkd% kdoh jek iikidurk k¥%ulKh Irk ,oYi1o kidoYik; fhw; ruxuu’

L IR I 2

igNdal fy; k lymhl ouyy Hirmthk fjr<g - idf. K tugn,mih' tw;r;}

e IjNwulfy;u; |yJ urK kiduyy Blrmdh i ; s jhdf. irer fyr<g . iif. kmeAKu'

o fki.eUrec,fh iraukidtui; ;jhigkej; id.rh Irdihkut%.h fidhd . ; fkdyel au,
fuhweser L’lg -eyeK if; I megfjl iy Hlug fki.eUrec,hgmeiiK ug 1y fo'

e Yiomrdj¥%;kfhwid:: 1 oufy;fjk

e IKdgjhl fydNAlTmd ; ; ; jhl kidwe; Jkih fy;fjkoYdj fidhd - ekug fkiyel uu’

e frd." niyr ITmk fyd fri. ;;;jJhk kid afél _ekug iy ufuk oYdj fidhd -ekug
Tkiyel ou’

e Nf.d,hjYfhkiyjkprnl Ifl ;fhwlil; dj avd, hiv ;ekm; iu. uyy Hlrmihkf.
we ; plnl fCl1; ixfjosdj iu. we,JkW|u, 3 ,d_]h

meyeo, BTug wmyiu BIreK jkfk uyy @Ilrmihk fnifyd Kkl tlhug uyy fjr<g
-ilff_.ktuh'fjr<g . idf.ktk ,o0i;k iEu tfl lu thdgoYdj jero hdu kid fyd mviggm;
uu kido ke; fyd; rxpjuoYdj Jeryk uyy if; 1 ""yneo meuKu kid fydwikm ; ; ; jhl fyd
Wm; ,ndofrwjYH;djoeluhyel m;pirhl kidfuf, 1 fjr<g . idif.ktugbvlv ; i’

fjr<g . idf_.kwimKwe; uyy Hlrmihk iu . Igh; 1iu

m<uj Yjikhg ijk ofuk yd wei j, p,kfhk tu 1;d ;ju; cj; jknj y|kd .;
h;hwezer i;;J JfYl ukda 50 muK Id, mr;rhl yiulkmi ;j; yiul _ekug ld,h . ;
Irh uyy fjr<g _didf.k meAK jHic 1,% ; ,uikf. yiuw;r Id,h ;;;mr10-42 ; w;r
o'

fyr<g - nif.kwimK ;fnkuyy i1 ; ; jhkf. urKhg mOik fy; j jkfk wél WIK ; yhh'
fnifyd i ; Kk muwikKhl er<g il kmeiikKwe; ufgll yel ;dl uyy Flrmih 1 ;K kej ; thidg
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uyog heaug Igh; I<h;h'tfi ke; kKT uoly<i;kkej;; fjr<gmeiK Tjkf. i _hk iu.

h<tlougW; idy orKwe;'

I<h; fo fkil< h; fo

afY1{hkf. 1yh ,nd . kk "NARA wih ; khg
yi <_.uwe; fmd, ihg okjkké

i;dfF. drer f;; Irink ;nd - kk'

fiJjK ,nd oug wijrkKhl Tijkk'

wj, m; yd mIAh jr, ii,j ;nkk

n,d 1akkk yrij ;nkk

yel ;r7 Yio fkik _d iakk

yig fyd j, - hg fnifyd wii kkfhk 1au
wj, m; mdIAh jr, fyd yi weofuk fyi
= 1T

Joayr wijrkh Ilu

c,h fyd je, jd iyrg we; , tiug bv yelu
i;;jhdf. §rerg GUoO fo .e,0u

wWwKkjYH f, 1 1;;jhdwe, ,u

i;;Jhdf. irer Kjero oYdjgj ;nkk
"mimi fldgi yd jd iyr c, fhk
by<g iak fit

flimhgm; jugydl,n, jugtnj fmkjkyei IT

1.n,hg fyd fldimhg m; uyy Blrmih a; ;3Jfhhl u, Lju 1y Irkfk bj ;g mykd hEu fyd
o%Ykfhk bj ;g Ifio htuh' ku; wes;erwji:zdj,oyenlfrmy; i|Jyk fjki ur tjek if; 1
;<oelugyelh'

m  oYilk;fhn,dfmifrd; ; fkiy wildrfh CIKE ki T

= oY(fo" BRofT Fyd mykfr idudkH fkiar

= mykrfo.fh fkilT

= c,fhu;mgiakjdg jvifnifyifo,ijl c,h ;, 1au

=  julkHfhk iy Irkjdg Jvic,hu;mgg meiK jyd Ifiou

= yiu .ekfr rgifd fjki uu fydwidudkH méu *fydg Fldg i ké

m  kio RIfy fjkidu

= c,hu;mgyeilfi fjkidT-j, .fhkc,hgmyrou jekyei T

tu i ; ;jhig ndOdj I fkdug Igh; IrkkK' bj ;g hifro i ; ; jhiwjo fkil rk 6 . fhk Fi Ak
TFT hi;(j fufyhjkk'

s ,uik kerouyduyy Hlrmihk ixrl 1Kh 1Tu

ukd f, i I<ukilrKh Irk ,ofvi,*k 1 ;K kerou yd ; ,uik kerou 1y I<fyd; tu_-k
uyy i ;kg yikhl fkijk njg fndfyd ixri 1 Thk th . j we;'we; ; JYFfhku Akik yd uyy
Lirmihk w; r fndfyd ino;d" 1yl fr_ ,di J,g hg;jéwe; uumi bd, kj fnifyd mFhickj ;
Jh yel"uyy Hlrmihkj 16mj kerou Kid i; jJi. du; ayuh ui thl we; Gu; wm ;<
1dulkHfhk 1y 6" fuu uyy Blrmthkf. OG; h yi Tk uyK fok wk ; re m<noj m¢,, =kul
kjerEj ,eff Krwm fuumyu 1y.; i;K iu. yoj; Kk fuku filko¥%hd;ull j o nefok we;'
fuu uyy Flrmihk m<noj jevjk Wkkyj; Tjk fifry we; wiorh; wklTmdj; fy;fjk
Tjk ixrh1Kh Ifr Igh; ;guYd, iyhl ,niohyel w;r thwkd. ; mrmr fjkfjk mbOufh
uyy Llrmih ffcj adO; jh /1 _ekug ,efnkuy . wji:zdj I’

fuu ,mh fydj%a udsakighkf. “Out of the Blue” kue; bx. 1 1D;fh ixy, wkjdofhk Wmgd
-; fligi I’

ixi lrkh 1y ixy, wkjdoh (
5,20 YK rKixy
iylir I<uKdlre
iugh mrir wirCIK wélid’h
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Environmental Impact of Maritime Container Inventory Imbalance;
A Burning Global Issue

Introduction

Waste is the sworn enemy of the supply chain. One particularly vexing source of waste for
transportation carriers today is empty containers. This is one of the key issue in liner shipping
business. Global container inventory imbalance is one of such problems that is part and partial of
container shipping. This problem is fundamentally cause by the imbalance of exports and imports
volume of a country. Commercial traffic never seems to be in balance.This system, that proved its
potential as an increasingly efficient and swift method of transport, led to greatly reduced transport
costs, and supported avastincrease in international trade.

Shipping, in economic terms, is a “derived demand” of the international trading and not a
direct demand . As a result, container fleet of carriers usually experience imbalances in many
locations.Itis the most popular mode for cargo transportation. Itis acknowledged that more than 90%
of global trade is carried by sea. The growing global trade imbalance has resulted a proportionate
increase in empty container reposition (ECR). Owing to an imbalance of trade, the shipping line
accumulates many empty containers at some ports, while other ports are often faced with a shortage
of empty containers. Within the entire world container traffic, the largest share of containers is in the
status of repositioning. Sri Lanka has made heavy emphasis on improving infrastructure to facilitate
the hub concept. For the last eleven years (2004- 2014), the average empty container movement has
been as high as 38.28% as against the laden container movements according to container statistics
in Sri Lanka.

In a global economy, no nation is self-sufficient thus many countries are involved at various
levels in trading and manufacturing and lead to produce more efficiently in some sectors. The
growing imbalance of containers globally creates a substantial additional expense as well as
environmental issues. International Maritime Organization (IMO) predicts that the maritime CO,
emissions are projected to increase significantly in the coming decades. Depending on future
economic and energy developments, it forecasts an increase by 50% to 250% in the period to 2050 .
However, shipping is indispensable as more than 90% of world trade is transported by sea.
Therefore, it is rather impossible eliminate100% the environmental impact of shipping but taking
measures reduce the empty container movements is critical. This paper proposes new method that
could reduce ECR by approximately 20% thus help save environment from the maritime
transportation in a considerable way.

Maritime Container Inventory Imbalance

The globalization has increased the need for interconnectedness for the respective countries
to cross their borders. Containerization has made a meaningful change globally in the system of
freight transport responsible for the acceleration of the globalization of the world economy since the
1960s. By adopting containerization the industry opened the flooodgates for global commerce.
Cargo travelling in sealed containers was far less susceptible to the perennial risk of pilferage; less
likely to be damaged at sea. The system, led to greatly reduced transport costs, and supported a vast
increase in international trade. However, the management of container fleets, regardless of type and
size, is arather costly operation
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Figure: Current Practice in Global Container Movement
Source :(Mittal, 2008)

The Fundamental reason for empty repositioning is the trade imbalance. An average of 40%
to 50% of loaded containers shipped from far-East to the West Coast of the U.S. were in the end
moved back as empty containers. Due to trade imbalance, some container shipping lines (CSL)
experience a deficit of containers while others are faced with excess inventory at a specific location
in most of times that leads to many complications to all stakeholders namely, CSLs, exporters,
importers, manufacturers, ports, and other service providers. Container carriers chose to transport
them from the location of idling to those locations where the demand for containers may be
prevalent. Similarly, if a port does not have sufficient quantities of empty containers at their disposal
to facilitate their export demand, they will be required to import them from some location where they
may be available. However, this yields a repositioning cost of 15% of the operational costs related to
container assets. To cover these costs, shipping companies have imposed surcharges on full
containers on several export routes. These surcharges may vary from USD 100 to USD 1,000 per
TEU which arise as a significant share of the shipping costs towards the exports emanating from
developing countries in Africa, Asia and the Caribbean. The outcome of this is the higher costs for
imported goods in the imported country. The growing imbalance of containers globally creates a
substantial additional expense as well as environmental issues. Policy measures and the threat of
public indictment have acted as powerful incentives for transport operators to green their global
supply chains. If carriers reduce the ever-increasing empty reposition through effective and efficient
CIM system, it helps reduce environmental hazard due to empty container logistics issues

Empty container repositioning is non-revenue generating, expensive and an undesirable
exercise. Movement of empty containers is usually the result of imbalances in moving cargo.
Countries with high capacity of production usually import their raw materials in bulk vessels and the
final products are exported to their markets in containers. In the global context of container traffic, the
largest share of containers is in the status of repositioning. Generally, container shipping companies
reposition empty containers from surplus ports to deficit ports.

The Environmental impact

From the business perspectives, the shipping has a dispersed international nature.A 20-foot
container shipped from Singapore leaves a 1800 Kgs of CO2 Carbon footprint as it reaches in New
York USA . IMO reveals that, for the year 2012, total shipping emissions were approximately 938
million tonnes CO, and 961 million tonnes CO,e for GHGs combining CO,, CH, and N,O.
International shipping emissions for 2012 are estimated to be 796 million tonnes CO, and 816 million
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tonnes CO,e for GHGs combining CO,, CH, and N,O. International shipping accounts for
approximately 2.2% and 2.1% of global CO,and GHG emissions on a CO, equivalent (CO,e) basis,
respectively.

Further action on efficiency and emissions can mitigate the emissions growth, although all
scenarios but one project emissions in 2050 to be higher than in 2012.Management of empty
containers not only create an economic effect, but it also has an environmental impact because the
ever increasing empty container movements will also increase fuel consumption, congestion and
emissions thus the pressure being placed on the shipping industry over carbon emissions. The
global perception about logistics and transport has a direct impact of a country's foreign direct
investments. For the period 2007-2012, on average, shipping accounted for approximately 3.1% of
annual global CO, and approximately 2.8% of annual GHGs on a CO,e basis using 100-year global
warming potential conversions from the IPCC Fifth Assessment Report (AR5). Amulti-year average
estimate for all shipping using bottom-up totals for 2007-2012 is 1,015 million tonnes CO, and 1,036
million tonnes CO,e for GHGs combining CO,, CH, and N,O. International shipping accounts for
approximately 2.6% and 2.4% of CO,and GHGs on a CO.e basis, respectively. A multi-year average
estimate for international shipping using bottom-up totals for 2007-2012 is 846 million tonnes CO,
and 866 million tonnes CO,e for GHGs combining CO,, CH, and N,O. These multi-year CO, and
CO,e comparisons are equal, but slightly smaller than, the 3.3% and 2.7% of global CO, emissions
reported by the Second IMO GHG Study 2009 for total shipping and international shipping in the year
2007, respectively.

Saving the environment through reduced ECR

Logistics performance is strongly associated with the reliability of supply chains and the
predictability of service delivery available to producers and exporters. The maximum 'utilisation’ of
containers is achieved only if containers always on the move with freighted cargo between the
exporters and consignees in shortest possible time; revert to empty status instantly; reuse for
another shipment with shortest turnaround time. Drewry Shipping Consultants estimates that there
were over 82 million port to port moves of empty TEUs worldwide in 2010. PerMittal (2008), the
empty containers that account for about 21% of the volume of global port handling poses a logistical
challenge. Almost 1 out of 4 containers (25 %) is carrying just plain air today without any profit to the
vessel (Akca, 2013). Brito and Konings (2013) in their paper states worldwide about 20% of total
container flows at sea are empty and the costs of repositioning are about USD 400 per container. The
total CO2 emissions from handling are in a roundtrip Rotterdam- New York — Rotterdam 96 kg CO2
(27kg (2*13.9) + 68 kg) per TEU . These statistics clarifies the significant role played by empty
containers in shipping. Therefore, reduction in ECR has a directimpact on the environmental hazard
caused by shipping industry.

It is estimated that at any given time about 2.5 million TEU of containers are being stored
empty, waiting to be used.Only 20% of a container's time is spent at sea, while 56% is unproductive .
In order to bridge this perfrmance gaps and also to cater to the new shipbuildings each year about 2
to 2.5 million TEUs worth of containers are manufactured, the great majority of them in China, taking
advantage of its containerized export surplus. If the container inventory management can be
improved it may help slowdown ECR and manufacturing new containers. As a result environmental
pllution caused by shipping can be controlled.

Environmental Friendly Solutions

Logistics is the function responsible for the flow of materials from suppliers into an
organization, through operations within the organization and then out to customers. It was noted
from the review of literature that previous researches on container inventory imbalance
predominantly contain various mechanisms to optimize the repositioniong actvity but not to reduce
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the number of containers that need to be repositioned. In other words these are reactive approches
in principle. Therefore, there is a burning need of a solution that reducesthe empty container
reposition from various ports globally. Since the amount of environmental hazrd is positively
correlated with the quantity of ECR such solution would not only reduce the ECR cost but save the
environmentas well.

Foldable containers are one of the methods that is presently being tested by many shipping
lines to reduce ECR cost. Collapsible and foldable containers came as an innovation to the industry
to cut the repositioning and terminal handling costs and solve the space shortage problem of
terminals and yards. It is noted that successful models, in its collapsed state, can occupy as low as
1/5 of the volume of a normal container, they conform to ISO standards for ocean containers. Some
models can be folded just in 3 minutes with a help of a forklift and 2 men. However, the costs and
benefits of foldable containers will depend on the way they are used. Logistics performance is
strongly associated with the reliability of supply chains and the predictability of service delivery
available to producers and exporters. It is very important that countries have a mechanism to
empower related institutes to eliminate the undue pollution caused by logistics activities. Controlling
logistics costs allows companies to maintain a competitive edge, since lower logistics costs translate
into competitive external trade. It a country do not have such legitimate institutes they should form as
per needs of the country. Sri Lanka should transform a separate statuary body for logistics enhancing
the necessary coordination between all border management agencies particularly to ease
bottlenecks in customs and other border agencies.

One of the most challenging concept that presently being discussed is the virtual container
yard VCY). It is relatively untapped technology aimed at reducing empty container handling, is
gaining favour with ocean and motor freight carriers. Though the details of each systemvary, aVCY is
a web-based information exchange platform that allows users to match empty equipment needs so
they can interchange, or "street turn," empty containers without first returning them to a terminal, rail
ramp, or container yard. This idea has now been further extended to virtual container pool VCP). the
container imbalance could have been reduced by 14% at least through administering the VCP and
would help reduce environmental pollution. The mechanism of VCP is built on container interchange
between carriers. This can be operated under two scenarios namely, intra-port and Inter-port. CSL
can benefit from the program for collaboration. This also underpinning the present slot exchange
between carriers.It was noted that leading CSLs already have provisions in their contracts to
interchange containers though it is not being practiced. Key reasons as to why they do not
collaborate when there are associated benefits were revealed in here and which includes legal
implications to carriers; container monitoring and tracking issues; indirect marketing advantages to
competitors; and undue accountability on agents.. Author believes it is high time for
environmentalists to apply pressure on shipping lines to make use of these new concepts
considering the huge environmental hazards that could have been reduced otherwise.Logistics
education could be another key driver in reducing the negative impact caused by logistics. In any
country there exists certain popular higher education stream. For example, in Sri Lanka,
Engineering, Medicine, Accountancy, Information technology, and Marketing are the most popular
higher education streams. Therefore, it needs a systematic long-term approach by the respective
authorities.

Dr. Lalith Edirisinghe,
Associate Dean- Faculty of Management and Social Sciences
CINEC Maritime Campus
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fulkjo fr Beche-de-mer ?

fulkjo fr Beche-de-mer tuyrig Tn okkjd jkkg m¢ jk' fuh Y ,xBdfd ;rull merK
u; ih Budk;hl Juyy Bve, ,K 1%udk ; hyd ieneyk kull'

uyy Ive, ,k hk juO j%Khkf_k hl; j i; _Kkd i¢ wnYGjxYK &' i ; j ricOikfh
EchlnodermatafIdUGthg wh; fuljk |dudkHJ ijdrfh nwUghiz yd zuyy lelBZhk KT j ,k
y+kjk ,efi"E. ayevhlkyduDyfothkhI J fuljk Bvidwe, ."Ivic,ci;K" Erdm,Jk
Of Iy UVJ/A- ;uwlydr jYfhk ,nd _kK'yR_, erdY,J mOik JYfhk Oj ; kauu i;jhk
-, Iyuviy; fjr<;rfho |dudkahkogr29_|vd_|ea eUreuyy mfoY j,o=x1l _; yel’

w; ;fh fyd¢k JHim;j mej; k uyy lelBhk B%udk;hl Y ,xBdf6 o mej;ho wo th
JHIm; § we;f; mOik jyYfhk m;;,u ig ukkdru Ol_]dO 'IKdu fh 1g 1,ufk ol jd
mfoYj,h' Y ,X1ijJ" bKENh(} ydOkhW rj fj<] iTnko; dkldogjlroyl -Kklgfmr ig
fuu i JhkOkhgwmkhkh BIrwe;'w.KE. Wdlhdk_]kW ro frjdb;dmp, ; J wiydr gjHI
f, 1 Nda;dfo'

f,d0 fjf<] fmdf, Beche-de-mer i |yd jk b, "u kid fuu 1%udk ; fh meyeE, j%Okhl
ol kg ,efT" WNHK ; r bkghhk bj; Ir ;Tnduh,d 1lik ,ouyy lelBhk Beche-de-mer hk
kik y+kjh' ,x0dj ;, fuljk ie, Ih h; uUgulk wiydrhg - kkinj kg j@%;du ke; ; Y
,xldf() uyy el ufyY1l 21 muK 1l Uh< Beche-de-mer f, i wiihk fj<] fmi<g hetul 1y Irh’
6g wu;rj fudjkf- wiydr ud%-h" Yjik moO;h jek fldgio wlydrhg - kkd njg f;dr;re
J%%; duwe'

wilydrhg -ekug 1 ik ,0 Beche-de-mer

fuu Budk;h jifs kyN; Bd, sudjlg muKI iud 0 we;' kef.kyr fjrf, tkr
; IKdu,h" 1 ufkydfmd a, monj , fudjkwe, ,ukr; E. fulim Id,hg iy Irkw;rWw;re
yd nlkdyr mfoY wiY : - | T m;;,u ig ukkdru ol yd fudyk we, »U iy Irkfk Bidk E.
fudir 1d, hgh' WJdrhg fudjk we, ,u 1TM%4KFhk K ; r Tkdfo' fndfyd ug Thickgexl ry;j
fydiys;jo Insuyy Bve, ,kwi; kth; I8ufuy8 iy Irk ,efi’ fk<d .k ,nku¢ wi jekku
wmkhkh i ]yd fhiod -k ,efi* Nkh" 'dhjdkh Tydxflix 1y Ix-mmrej Jek rgj, molk _ekTr
Irejkjkw;rwmkhkhlrk nkfk Beche-de-merf, 1h'

bkEhk #d.rfh uyy wUghk afy1 2000 muK Of; jk nj aYjdi Irk ku; Y ,x0df6
fuggk afYl 2701 muK jo%:zd o we; ' fudj k ce*ki nghd mud nghd fmi<'. dnghd mud n;lI
wUghd" f.du wUghd" I ¢, wOght jek GuO kl_],kyyk_]k efi’ fuljkf.k afyl 151 w0 1 uh
JYfhkjeo. ; bul Wi, knjm%fhiIK j,k 1kd: Oowes’

? ,.;J*' . | .;-u
Fr

o ¢S 880 gdowo gl 00w
Holothurla edulls Holoth m‘f%uscogfwa Thelenota ananas
Q
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Beche-de-mer #e§Fr§ u,ku th; Irk ,0 i00 uyy BlelRhk %, j,k ieli nE. fyd
m,dial ner, fhiol . kAk fjr<fj;g/Zf.ktuiy Irh'bkmi my; wildrhg ieliu iyfo'

1% mulk u; fjk Ir Tk mRiy BTu *Grading and Cleaning & fuijkf. YIrfh we,
we; je, leg"YF,Yu, jekokEc,fhnydfidodbj; Irh’
26 wNHk;rwjhj bj; BTu’Eviscerationi
3t ;efiTu’m<u jdrhé&"Boilingé )
,gr 1000 muK miy ner,hlg wNHk;r wijhj bj; Ir, ,o0 wUghk oud ;Tnk
,efT"uyy c,h87% yd idutkh c,h 13% oud GfY Ihwkj ; Tnk f6,dj fjki o'
Wod( ce*kdwUghdydaifldwUghd-fik; ; 24 muK
wkkidi wUght - ik ; ; 16 muK

4% K =x6u(KoulEk1-2w;rmuiKhl ;nh'
5 certuojk Jirht 'K =u kYmiok kej ; ukiamy I mnuK muiKhl ;erTu iy Irh’
66 Uh<u(bkmi EK3-5w;r muiKhl wofd ; nduh<k ,efi1’

yEnm @ cbyl B0 Bags

Ok iTmoih I fFjoH UoHijg wkj fuu uyy BeleRhk f, jedug" jl.-v j, Thdldi;jh
YI;u; Blug"u<noOh jek fri. j,g T!1O f, i Nda;d Irh' wél jakilulk h; ridhkl
gjHhk fuigkf. YIrfh we; nj ngyr yd Ok ffjoHjrek f. u;hh' tfuku uyy Bwve, ,k f.
we;eT KYmiok wéreér mvkh" wNHK ; r mvkh" wNHk ;r ;jd, yd m<Bd i ]Jyd TIIO f,i
fhiod. ; yel" fuijkf. YIrfh mj ; k Polysaccharide chondroitin sulfate hk iGfYl ix>glh
kidwd; rhai fookdj ke; HTug bjyk 6 ' fuijkf. fndfyd afylj, ugik A D,E,B1,B2,B3
mj ;" tf,iuiuyr lgu,gjH"Mn, Fe, Zn, Co, Cu, Seémj ;'

fuu Mudk;h i lydfr. ,di y . nedk fr jk g uyy wUghk Tjkf. i jiNdal mBirfhk
wél f,i bj; Ilu 1yfé' ku; flir, mr j, kfri. nj i]yd fuku mRBir moO;fh
Ihildl ; jhg fuljkf.k bg jkfk uy . 1d&hNirhl" 3%1d 1d, fh8 f.dvifik uyog frikuv
bj; 1lu fujjk w;k 1y jk w; aYd, fufyhl' tnedk jakilulk h; uyy BelB §17m;
wkjYHT, 1 fk,dfkd.ekAkwirBId BFluwm i; h; Tull fuku j. lull’

Joi,d BudR ij|yekkE
UoHI€ mBirh woHhk wxYh
kdrdwih ; kh
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Blgm,dial (md-r mBar ¥11 ldrihkf. wkullh me; v

19 jk ihjfiy f; jk oYl fhy fidhd.ekull j zm,dialiZ 20 jk ihjfiy a0 w; HijYH
NiKv kmouu i|yd ny, ju Nda;d jk aYuh wugjH f,ig j%- 1rKh 0 we;"' 2012 j%1fhs§
hfrdmd uyoumh 3, muKI m, dlal kImdok wdY ; I%udk Yd,d 62'000 g wél mulkKhl ;,
Zhhiwji:di,hk1'4lg wé i muikhl ckkh au ;<k fuu wuzquhywd%Ol Jakdlu ukdj
meyeE, Irh'

wi%Ol jYfhk nyli%h jakilulk h; m,dial ki 1,uKdilrKhlk f;drj neyer 1Tu
fy fjkth20 jk ithjfiy mBir ¥11 Idrlhkw rmulL 1 2dkhl F_kwe;' GFY 1fhku mdOG
; ,Fhy 75% Ig wél mudKhl mrd me; reK aYd, ;u mBir moO; h jk id.r mBir moO; fhy
mirdiRl ; ,kh 1] +6u Wfoidm,diél ¥1 1fhy n,mEu i-fhk by, hiilk mj ;kw-hl Jjk
wir th ixB%K fod, h w¥%nohl ol jd J%Okh umj ; k -eg¢ g ' 2010 3%1h ; ,8 muKIl fgik
A,hk275wél m,dial wngjHrgj, 192wlY ; j kmoawe; w;r fglk i,hk 4'8-12'7w;rwél
muiKhl tu j%lh ;, id.rmBirmoO;h ;,gth; uwe; njgkj;uUoHi;ul m¥fhlKu_k
syjreumj;' fodviuwldy; Thildrlu Kid I<uKilrKhilk f;drj bj; ,km,dial fuku
ejr ixpirl Budk; jekuyyc,hwlyY;j foivke.K 1%uk; u.kbj; ,km,dial fuf,i
idl-rmBiairh ;, th;uuiyfjh'

;ilIK1j EhK hT hfrdmh rgj, m,dial wmgjH m; pIIrKh Wford fm<o we; kuy
fndfyd fjr,dY; rgj, ;, tjk i< m; pIIrKh Wf0|dm m; ;uh Giyull fyl tjk EhK
OIKE fuj , " NdU; h_|3/4,udkh 5,01y fkijk nj h: d3/4,hl fndfyd 1d,h N Erim; fkdd
miirh ;, /§ mej;f‘l'wdf(”)KI -Kh fy;fjk"m;pl IrKh fkdj m,dial eraJH UWJIk
/o v fmi<iZf, i id-rmBirmoO;kf;drdf-kwe;'

Higm,dialwxYu_kiyjkid-rmBir¥IKh'm,didlu.kiyjk id.r¥1IKfhy kj;u
me; Bv f, 1 1d.roHi{hk uik y+kif_.kmj;'aYd, ; jJFhk 5mmwv muiKfhk h; m,dial
wxYk BTlgm,dial f,1 yykjkw;r th avd, m,dial wxY dLdokh u'. ko kmouh yel m3ir
¥1ihit

Blgm,dial wxYky iTNjh(

f_aviT wlY;j bj;,.k fuku c,c mBirh wiY;j 1y jk B%ulk; u.-.k Ki
I<ukilrKhlk f;drj bj; .,k aYd, m,dial wmgjH i%h YI;h" id.r ;rx. j, hik;1
Y1;h fyd hv O] uoHd ul Ihdj,kfy fjk Erdm; ofr Ihdj,hg Nickh jk fyhk o
m, dial wxy id. rmBurmoO hfj; koyi Uhyelh'

tfuku au0 ?m, dj kH kI mdok (face wash, scrubs) Wford Ndu ;d jk 1 1g 1 ¢ ; (micro beads)
u.k idlcju Blgm,dial wxY id.rmBirmoO;k fj; th; uu iy dh yelh' WolyrKhl f, i
T1;0kH 5, jJulhl ;,82?m,dJkH kImilok WFfoid fgik 680 muK Bl1g 1¢; (micro beads) Ndu ; d
JKkw;r bk 001%-41%w;rm;Y;hl #d.r moO; ;, FHlgm,didal wxy f,i thl; jknjg
uoHi{hkuik - kKh Irk ,enmj ;'

DydY;j kiImlok jk wmBiy c,ho Blg m,didal ckk mNjhl f,1 y+kdf.k we;’
afY IfhkuwmR iy FrEmRiy HTF7 Lhij ,fh c,hg 11g F1E; "micro fiberst koy i Gu iy fjh'
fmd, tig¥% "polyestert 1y fmd, weuha "polyamidest 1 1g fl¢; J, mOilk ix>ghh jkw;r 2016

%Ifh§ iylrk ,enkj;u _kKh ITT wkj o< jYfhk 1 |ﬂf|¢' 1900 muiKh il th we_-¢sul
mBlyIIf‘l Ihdij ,fh8c, hgkoyljknjgfldhdf kmj;®

ked wiY ; §J 1yjk NIKv mjdykfthg iyjk wk;re fy;fjk 1%uk; Wfoid mjdykh Irk
Ilg m,dial wugjH id.r mBir moO;h fj; th; au iy ah yelh' a4fYI1fhku wugjH f, i
Nda;d jk m,dial mjv3¥% “plastic powdert yd plastic pellets fuf, i id-r c,h ;, th; ofr
wjolkull mjy 3’

ki mRBay HIFfr Ihdj,hlk f;irj mRirhg koyi BIrk Bd:Al wmec,h ;,0 aYd, Hlg
m,dial wxY mulKhll wk;%._ ; fjh'
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1l-rmBarmoO; fifry Hlgm,didl ¥1 1 fhy n,mEu

idl.rc,hu; my;k Flg m,dial wxyY ;u wiydr f,1 _er_jd_jgyd -kkd #d.r OOk th
wdydrhg -ekug fm<d we ;' fuu wkaBYh miRERE ¥10h Yir . | ug wiydr ud%.fh aixl, ;d
‘gut blockaged" fN!'; 1§ iyjkkd j ; jd, *physical injuryéffi, ;, mj; kKO, 1u; ,kKh 1] jeau
(Change to O, levelsin cellsin the body)" wiydr p¥%hdjk fjki au (altered feeding behavior)" YIrh
;, IXirKh jk Yl ; mulKhwju uu u.k foy jJ%0kh fuku mckk Bhdj , hg ndOd meAKdu
iyuh yel h' mBir moO;fhy mj;Kkkd jJ ;,kh ugukku 1] *6ug fuu wkullYh mBir
¥1hhgyeblhi mj ;'

ufYlfhku fldr,mr hk id.rh ;<mj;k b;d ruKh mBir moO;hl' id.r c,fhy 1lg
m,dial wxY wvx. jJugth T kf. wiydr ud-h ; ,gwe; ¢ uwludYfh mj ; k Bvd iyre 8%Kh
fkijk 1lg m,dial j,k jeiu iy fjh' tug ty Thibldd3; jh wl%ukH u fuu ruKh mRir
moO; h Aah hdu 1y fjh'

Ligm,dial id.r Ouk wiydrhg -eku fy ; fjk tu id. r Ouk "Mussels, Oysterst wiydrhg
_kkdAki YIr ; ,0 ffcj th ; afr "Bio - accumulationé Thij ,h fy ; fjk fuuwkul Th m3ir
¥1hhth; ufr yelhdy mj ;' hfrimd uyoumh ; , uyy mEfNickh Irkmo. ,fhl jirlgllg
m,dial wxY 110000gwél muiKhl ;ufoyh ; ,g ,nd . kkinjg j@%;duwe;"’

mRir moO;k ;, E. Bd,Kj /8 mej ; Fr yelhdj "persistentéiy ; Oukg QY iy ; oxick
fuku Ou foy ;< tl ; OFr "Bio-accumulationé yelhdj iy ; "PBTéwxYkyg fuu Ilgm,dial
wxY wéfYiOkh Ir _ ; yelh' tu kid fuu PBT 1x>Gl ]Yﬂm,diél iu. thjid.-rfh fjfik
mdzAl klmdolhkjdeI m jdx hkf. ig uYd, ;uOuk jk ; ,uikf. foy ;,oth; ufr
ITNda;dg I mj ;" tfuku uyy Ou GfY I wiydrhg -ekuu kwdydr 0du$wdydr ci, Tafi ffcj
rldhkl nki erh ;.goth; ufrwjOlkull mj ;

Ilgm,dial wxY kimiokfhg NdG;d jk fmd, urhk "polymerst ; , wvx. m; Flg dulldrl
(Antimicrobial agents) jek ridhkl id.r mBir moO; k fj ; koyi ufuk ty i jiNdalj fjfik
11g0u>kdjdi j,gndodmefikKuu iyah yel'

ixpdrl ydéjr 1%udk ; hg iyjkkd j n,mEu fuku id-r mRir moO; mRiy 1Tug fh8ug
1yjkkd j w; %01 mBjeh fau mRiT ¥1 Ifhywd%OI n,mEu f, 1 J%. Irkh 1, yelh' Oukf.
mi3§b; h Ihdjkg ndOd mefAiKuu fy; fjk iy Jkkdj 1d.r mBir moO; ky filko¥%hd;ul
Jakilu wvou fuku uyck filLhh wirb Idy 1o jeau Blg m,dialy 1udOh n,mtu f, i
yeokuh yelh'

Higm,dialu.kiyjkid.r¥IKhwju BTug - ; yel Thdud.

m,dial m;plIrKh Wfoid ;dBIKE fuj,Ty wjYH;dJ fuku fmiy ck ;djf. wil ,muh
fyki suow;HJYH idlOBIhE'zm,didl hkbj; ,kwnmgjHh1Z hk fmdy u; h 1] oud f,dy" uyre
JekwugjHfukm,dialom;plIrKh I,yel wugjHhl hk mKavhmn, j iudc-.; 1, h;h'

tfuku b:d ir," wi%Ol jYfhk ,dNoth Gi+ull jkfh m,dial wmgjH j%. Ir fjkifu
u.km;pl IrK Ihij,hh'

kj kimiok Bhdj, Wfoid m;plIrkKh I, m,dial Ndu;h u.k mBirhg koyi jk
m,dial mulKhkwju Ir. ; yelh'

m,dial wugjH Wfond wifoY D f, 1 Nda;d B, yel mBir y; 1d6 wugjH fidhd.eku Wfoid
UoHd ; ul mifFhiK me, Biu iy 1, h;h' GfY 1fhku rem ,JkH kImiok Wfoid Nda;d Irk
micro beads Wfo1d wifoY 1 hk kmouutw Bk muLizdkhl _KkdwjYH;djhl' tfi ke fyi;
6, .oYl lymh ;<iui:mdOua ;,hm, dlal_] k jei hk fkiwkudkh'

m,dialy wi%Ol jakdlu fuku fkdie, 1,u; bj;,ufy;fjk id.r mBir moO; flfry

m,dial u_.kwe; BIrkkd j miBaicdE n,mtu m<n]j ck;djf. =kj;Ndjh "afYI1fhku mii,
orejkf_&by< kextuWfoid jevigyk Thi;ull I<h;h'
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uy; mRBYuhl ord m,dial m;plIrKh fyd th NiG;h wju BTug wo Ek mhjr .; ;o
fuhg jir8igwél Id,hl igid.-rmBirhgth; ym,didl yibkckkhj Ilgm,dial ;j
oYl _Kkdj I hk sreid.rmBirmoO;ky ; ,khg ndOdmuKjink mRirfh /8 1akwe;' kyre
wki. ;fh§m;m, ,nd-;fkdyeljjo§3/4>dld kmd3aR 1 wifhdckhl £, 1 m,dial Nda;hwju
HlugwjYhm;m; ;uh ; kyj3/4,udkfh§ -sh;w;rth Ihi;ul IIugw1YHngng il
-ekuw;Hdj YH |dOIthwe'

m,dial wluj;j id-r mRirhg uodyeluu kmgi+u h_hl Flgm,dial wxY u.k jk
id- rm8|rydkho mbOu ; ,fhk u,kmgd =6ug mdOuh u; fjfik EhK;u Ouhd jk fkidg
yelhdj ,efnk we;' nkldmkyykjdyk klmdokfhywkullh wxY u. Kk iVjk id.r mBir
¥IKh wju BTug m<h¥ fiduo iikid 1; h; lull iy j.lul jkw;r th ¥dl.r Gohi{hk"
m;m; ; yik; iTmlolhk fuku tur ; T, dl_]dlkf uWru; megjk iduyll j_ lul Jkfkh'

1IKEIdmhA _ref.

10 1dpd%h

c,ciTtm; ;i1 KFE8 Wmdé miGud, dj
Wiy f§,, i1 0YjuoHl, h
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Are we interested to conserve our valuable ecosystems?
Sathurukondan, an urban mangrove wetland in Batticaloa,
would disremember in near future...

"The adverse effects of climate change show us the imperative need to be prepared for
weather uncertainties. We have to be determined this year to live with nature and not above or
againstit"...the New year 2017 message of The President His Excellency Maithripala Srisena.

What are mangroves?

Mangrove plants comprise a heterogeneous group that are defined ecologically by their
occurrence in tidal zones along shorelines and estuaries, lagoons, river mouths and reeks.
Mangroves are forests of salt-tolerant and flood-tolerant trees, shrubs, herbs, ferns and palms living
in an environment where the water is filled with high concentrations of dissolved salts, water levels
are constantly changing and in oxygen deprived sediments, which would certainly exclude most
plants. They have evolved with certain morphological and physiological responses, which allow
them to avoid the pitfalls of these harsh conditions (Figure 1).

Fl [ T

Figure 1, Luxurious growth of nxban mangroves at Sathurukkondan, Batticaloa

Mangroves are discontinuously distributed along the coastline, surrounding lagoons and estuaries
around Sri Lanka. There are 6,296 ha of mangroves existed in the Colombo, Ampara, Gampaha,
Trincomalee, Batticaloa and Puttalam districts alone, and the total area of mangroves is likely to be
close to 9,500 hain 1996, according to the recent remote sensing studies.

Mangroves: avaluable resource...

They are valuable ecosystem in terms of ecology, economy and ecosystem services (direct
& indirect). Mangroves provide food and nursery grounds for many commercially important aquatic
and terrestrial animals such as sponges, crustaceans, molluscs, fishes, birds, and reptiles. Amyriad
of marine species are found as inhabitants of the underwater prop root complex, forest floor and
canopy, at some point of their life cycles. It is a good source of carbon fixing ecosystem and very
important to present climate change consequences.

Mangroves are "land builders" and act as "land stabilizers" due to rapid production of their
root systems that have significant sediment-holding capabilities. They stabilize coastlines, in many
cases they promote coastal accretion and provide a natural barrier against storms, cyclones, tidal
bores and other potentially damaging natural forces. Mangrove ecosystems maintain ecological
balance in several ways. They act as natural "kidneys" of a coastal ecosystem by filtering unwanted
components with the aquatic ecosystems. Healthy mangrove forests are keys to healthy marine and

coastal ecology. .
W
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Mangroves in Batticaloa

Batticaloa district has significant mangrove cover (around 1303 ha, 10.68% of total
mangrove cover of Sri Lanka), and notable patches are found at Vaharai (Kandaladi),
Panichankerni, Nasivanthivu, Pankudaveli, Sathurukkondan, Batticaloa, Manmunai, Porathivu and
other places with minor scale. Species diversity is high in those ecosystems. About 15 mangroves
and associated species are identified in the mangrove wetland in the Batticaloa district [Avicennia
(Kanna/ Manda), Acrostichum, Acanthus (Neer mulli/Kaddu ihiliya), Bruguiera (Poo kandal/Seng
kandal/Ul Manda/Mal Kadol), Ceriops (Narikeeri/Pung kanda), Excoecaria (Thillai/Thela), Heretiera
(Somunthiri/Edduna), Lumnitzera (Keeri/Paeriya), Rhizophora (Perung kandal/Maha kadol),
Sonneratia (Kinnai/Kirala), Clerodendrum, Cerbera, Dolichandrone, Derris, Sesuvium]; vertebrates
and invertebrates are high (ants, butterflies, lizards, snakes, monkeys, migratory and local birds,
crocodiles, crabs, prawns and fish varieties). People are depending on this mangrove forest for
food, medicine, brush piles for fishing, construction poles, firewood, undergraduate & postgraduate
studies and many more.

According to the data available, around 500 ha of mangroves had been reduced in Batticaloa
district for a period of 22 years from 1985 to 2007, with an average annual change of 1.15%. The
exact extent of mangrove cover is not estimated in the recent past in the Batticaloa district due to
past conflict situation. Mangrove forest are destroyed by several means, naturally and by human
activities: 2004 tsunami, encroachment/land filling, shrimp farms, infrastructure development,
cutting and felling and many more.

Mangroves at Sathurukkondan, Batticaloa

Sathurukkondan is one of the places, 5 km away from Batticaloa town, where the mangroves
area is under the threat, especially after the end of war in 2009. It spreads about 75 hectares from
Pillayaradi to Thannamunai along both sides of the A15 main road with a width of less than 1km.

It is one of the areas where high diversity of mangrove plants is recorded; 62 bird species
both local and migrants had been reported, in a SLAAS publication in 1993. Subsequently there had
been reports of the Birds of this area by various scientists. It had been reported in the inception
report of the NECCDEP programme. The students of the Eastern University visit this for their study
tours. Post graduate studies have been focused (locally as well as from foreign universities) on
these as an urban wetland.

Unfortunately, this valuable mangrove forests are reducing in recent past. The mangrove
wetland is being encroached, fenced and filled. This has been a thorny issue over the past few years
in the district of Batticaloa. People are trying to grab all the lands possible in the district by deeds of
centuries old or new ones made for conveniences. Is it possible to claim the ownership for such
valuable wetland and the surroundings, which so close to the lagoon; eveniif, they could not alter the
usage significantly. If these fundamentals are violated, we would soon not have any NATURE but
only memories of them in near future.

This wetland was declared as protected area by the GAin 1990s. There were several voices
against the destruction of this wetland in the Batticaloa districts from professionals, environmental
organizations and individuals; petitions were sent to the respective departments and authorities,
Ministry of Environment in written and verbal, but the wetland still under the threat. The below
photographs were taken in 2009 and recently in 2016/2017 (showing fencing mangrove wetland and
fish catchin December, Figure 2; an advertisement for sale of the mangrove wetland and filling of the
same, Figure 3).



Figure 3, Mangrove welland sobjected to bussan threat ab Sathurnldoondan, Batbcaloa, 2006

A programme was implemented at the Batticaloa in 2016/2017 titled "conserving wetlands
around the lagoons in the Batticaloa district", by the Coast Conservation Department (CCD) under
the IFAD (International Fund for Agriculture Development) project with the financial support of GEF
(Global Environment Facility). Land marks were laid around the lagoons up to high-water tide that
spread during the monsoon periods. Unfortunately, mangrove area at Sathurukkondan, now under
filling, is not fallen in the protected area.

"The filling of these wetlands would cause flooding in the other shores of the lagoon viz
Eachantheevu and also cause as series of other issues as these drain the waters from the higher
areas and the tank above it. These waters from the entire area of higher elevation and their drainage
to the lagoon would now be blocked. IF PEOPLE are allowed to alter the landscapes at will we would
never solve the flood issues. In addition to that, filling of wetland reduces the mangrove area by
means of blocking water passage and negatively affects the hydrology of the ecosystem, which
leads to kill the mangroves and thus the valuable associated fauna too; and in long run chances for
reduction in producing crabs, fish and prawns that affects the livelihood of lagoon fishers. At present,
we lost some of the local fish varieties which were preferred to eat decades ago. In addition, we will
face huge flood problem during the monsoon, which we are facing every year, at present.

The interest of His excellency the President (He also heads the country as the Minister of
Environment) in the natural resources, utilization of them and the juristic actions to those who are
violating the Laws and Acts regarding the protection of our environment have been highlighted over
the past period in the press. It is essential that we do put a stop to alteration of landscapes, before
detailed study of them, if needed for national interest only.

As the citizen of Sri Lanka and the Batticaloa, we the people should raise our voices to
protect our valuable natural resources, which is not only vital for our children and grandchildren for
their happiest life, but to mitigate the present impacts of climate change. If we are not reacting
immediately from such impacts, the President's message and his thoughts on conserving natural
resources will become the words written on the water...

If we don't do what should be done today, tomorrow may never have a chance to even know
that. Today would be yesterday forthem...a history.

Dr T Mathiventhan,
Department of Botany,
Eastern University, Sri Lanka (EUSL) @
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UNIQUENESS OF PALK BAY
Introduction

Palk bay is a shallow, confined and Fairley calm sea with negligible oceanic currents is
positioned in between India and Sri Lanka. It western side is bounded by Tamilnadu and
eastern side is end with the north western provinces of Sri Lanka. The name Palk bay was
given to this bay according to after Robert Palk, former Governor of Madras in the period of
middle of 18th century. Palk bay is consisted with mainly three Bengal, one into gulf of
Mannarand another shallow opening from the south it is between the series of sand islets
called adam's bridge to the gulf of Mannar. This small navigable channel is only given
opening to cross these sand island also named as "dancing island" to small vessels wih the
lesserdraft in between 4th and 5th sand islands from the Thalaimannar. Palk bay scattered
area is estimated to be 13892sg.km and is has divided in to two equal parts of 6991sqg.km
each between Sri Lanka and India. depth of the Palkbay is different in palaces to places and
maximum recorddepth is 15m and average depth is 9m in the area. Itis 40nm to 85nm wide
and 85nm long. By the agreements of 1974 and 1976 between two governments
international maritime boundary line was establish to demarcate their boundaries. in the past
few decades Palkbay was taken into the interest of various parties due to the everlasting
fishing dispute between Sri Lankaand India and the purposed project of sethusamusuram.
Palkbay is identical for its critical shallowness and it is considered to be the backbone of its
yield which in turn supports wide diversity of marine living and nonliving resources and also
related varied source of revenue. Also thousands of fisherman are involved in fishing related
activities in directly and indiversified ecosystems and the differential exploitation of the
biogical resources with different fishing techniques by the two countries have resulated in
considerable impact on the environment of this region. This Paper attempts to give a brief
idea about the Palkbay, its value in the term of biological and geological concerns and the
immediate requirements to conserve the Palkbay resources with the cumulative
degradation level due to various activities especially IUU fishing.

Fishing Areas in Palk Bay

Figure | : fishing areas and Palkbay

@
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Ecosystem of the Palk bay

Palk bay echo system unique with shallow water ecosystem with the ongoing environmental
degradation due to various manmade activities and natural phenomenas. it include
excessive fishing, tsunmi, coastal development project with the end results of gathering
huge pollutant substance to the sea specially in the rapid developing areas in Taminadu.
There are some rivers which are flown in to the palk bay, taking some 0.6 cm organic
sediments to the sea bottom per year. This vast marshy, mudflat ecosystem of both the side
supports a swift growth of mangrove which in turn support as wide varieties of biodiversity
not only in the marine environment but a variety of native and outlandish migratory birds and
animals.

Seabottom geology

The productivity of all fishing and other resources are totally defend on the bottom condition
of the sea. As per the results of reserch carried out by various expertise the sea bottom
ecosystem of indian side near shor water of palk boy is generallycomprised of all muddy,
sandy, sea grass and rocky in place to place. The sea grass layer starts layer starts
appearing in the area as the sea bottom changes from muddy condition to sandy and
mixture of both sand and mud. in Tamilnadu side Most of the areas in sea bottom has
become to burning area of the Palk bay is Lies along the International Maritime Boundary
Line and it is reported to be almost sandy. This condition is an excellent trawling ground for
mechanized trawlers.

When comparing the bottom conditions of Tamil Nadu side can be considered as less
productive than the Sri Lankan side of Palkbay area when concerning the following reasons.
The sea bottom of Sri Lankan Palkbay along the northen shoreline of Jaffna Peninsula is
comprised with the presence of fossilized limestone rocks. These limestone rocks are
spreads from the shore to the sea up to various distance, it is abvious that in some places it
goes about 50m from the coastline. When you travel along the northern coast line it is quite
prominaent from point pedro to the west side passing up to Keerimalai. And also hardly any
live cora; reefs areexisting in any of these places. But this condition is changing when it
comes to the north western island sectros of Sri Lanka. Live coral reefs and thick vegetation
is experiencing in the island specially in kyts, Mandativu and Pungudutivu. There is a live
coral reef scattered in area some 50m 1.5mm from ht e coast providing a excellent home for
reeffish and some others species.

These thick vegetaion is extended up the Mannar area with the identica; shallowness. These
sandy sea area is filled with soft clay and organic materials. When consider about the Jaffna
lagoon of north, while the shoreline is sandy like the Palkbay area, the bottom isalmost
muddy. Most of the shallow areas are full of vegetation. Between the shoreline and the reefit
is sand mixed withmud and most areas with dense vegetation with the sea weeds and algae.
The areas in between the islands are muddy or mixture of mud and sand thick growth of
mangroves facilitates the proliferation of prawns. This of rich biodiversity of the coral reef
and mangrove ecosystems in Sri Lankan side provide an excellent breeding and nursery
grounds for various finish, crab and other oceanic fishery resource. These reasons are
ensure that the richers amount of marine resources are only existing in the Sri Lankan side of
the Palkbay. This Very reson is tempts Tamilnadu fisherman to poaching in to the Sri Lankan
waters continuously.

Biodiversity

The large number of marine species and their endemic form available in Palkbay area and
adjacent marshy land with vast biodiversity with birds and animals. More than three hundred
species of marine algae and considerable amount of fish species such as commercially
important fin fish, crustaceans and molluscan fishery resources have been make their home
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in the Palkbay due to its unigyeness with the shallowness and profuse organic substances.
Major threats to palkbay

When considering the treats Non existence of organized fishing is very much noticed in Palk
bayregion. Both the countries have been technically developed their fishing gears from
sustainable traditional methods. These recent developments of both in fishing gears from
sustainable traditional methods. These recent developments of both in fishing crafts and
gears and unrestricted increase in the total of fishing boats and ascending up both in
traditional and mechanized fishing sectors has resulted to overfishing of most of the fishery
resources in Palkbay region. This over volume of fishing by trawlers resulted an everlasting
tension between the traditional and mechanized fishingsegments for sharing the
inadequate fishing ground and declining fishery resources.

Considering the statistic of Indian fishing sector motorized vessels went on growing due to
the increase in demand for seafood and subsequent increase of price itis notable that Indian
fish market price are much higher than the Sri Lanka It is a direct result of several static
programs of Indian Government both in state and central level such as grants given for
diesel enginese, innovative fishing gears and gear materials, crafts and financial backing to
fishermen and fishing cooperative societies societies. This was speededup the
mechanization and motorization process of India. Present estinated number of fishing
vessels of almost all the types seem to be far excess that the actual number required to
produce the sustainable yiels. So far no salid steps have been initiated to control or reduce
the number of vessels and there is not even an effort put by government to put a cap on the
number of fishing vessels at the presentlevel.

Intensive and extensive catching of junveniles of prawns, crabs and fish and deprivation of
the sea-grass and seaweed beds by this kind of operations such ad "thalluvala" or
"thallumadi” called in Tamil and bottom trawling is repotted along the coast or in the pf
Palkbay. This fishing by bottom trawling is considered seriously harmful to the fishery
resourses and its' environs by the fishers themsleves because it damage and take out the
bottom living fauna and flora also.

SriLankaand Palkbay

with the fishing dispute between the both the countries it is obvious that the Sri Lankan
fishers do not venture up to the IMBL and cover all Sri Lankan side of Palk bay for fishing and
this given sufficient room for the Indian fishers to handily cross over the IMBL and exploit
fishing is Sri Lankan waters. Only a few number of FGD are observe harvesting along the
IMBL laying nets, only in the non-fishing date of Indian bottom traelers. To avoid that Sri
Lankan fisherman should be empowered with adequate fishing crafts and apparatuses to
enlarge their fishing area up to the IMBL to get the maximum fishing resources from the
Palkbay. In a nutshell existing Sri Lankan fishing fleet is too young with smaller boats and
engine power capable of working with fishing nets only in the shallow inshore waters of Sri
Lanka. Hence it is timely required the Sri Lankan fishing authority to extend their arms up to
the IMBL to increase the fishing production in Sri Lank with innovative methods without
encouraging the hal bottom trawling. This Extension of Sri Lankn young fishing fleet up to the
IMBL limit may also show deterrence to the poaching Indian matured or over matured
trawling fleet and curtail their poaching up to some extent.

Conclusion and Recommendation

However almost all the fishing ways and means have adversative influense on the
environment and biological resources with diverse degree of intensity. But here in this paper
we are soncerned more on about the fishing approaches with have severe impact on the
envirnment and its flora and fauna are considered the worst among them. Especially when
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they are trawling very close to the shore as the coastal water is the nursery ground for all the
fishery resources. Hence that both the government should get to band the bottom trawling
completely. Before implement such a strong action governments should select the
fishermen who are willing to come out of fishing apparatauses, and should providing an
attractive buyback offer for the their existing fishing crafts and fishing apparatuses, and
should ensure also there is a provision for an alternative livelihood.

Apat from that there should be a permanent solution to the ceaseless fishing disputes
between Indian and Sri Lanka. According to the third united nation conderene on the law of
the sea(UNCLOS) it signals a new legal order for the sea by "principal of common heritage of
manking". The following statement of E.M. Borgese, a leading authority on the Law of the
Seais clearly express the legal aspects of the above principal.

"The concept of Common Heritage suggested a new orderfor the oceans, based not on
competition and conflict, but on cooperation, on the revolutionary principal that the oecans
are the common heritage of mankind and the marine environment and its resources,
therefore had to be managed for the common good of all"

Hence the government of two countries should get involved to resolve this fishing disputes
based on the mutual understanding and cooperation between the fishermen of both sides.

The exhaustion in the fishery resources and marine envirnment in the Palk bay is not only by
over fishing, it also due to improper fishing methods, envirnment degration due to
destructive bottom trawling, accumulation of oil spills by fishing vessels and buildup of
pollutant and their effect on the water wuality and productivity in the Palk bay also in addition
to that coastal degredation also can be count to this and it effects to the palk bay by many
ways such as human activitis, natural calmities and climate change also. More scientific and
precise way of evaluating the fishery potential and marine conservation of Palk bay is
essentially needed and to be implemented immediately to avoid further damages to this
precious natural fishing ground.

WNL Wijesinghe
Lieutenant Commander (ASW)
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Marine Ecosystems

“The ocean stirs the heart, inspires the imagination and brings eternal joy to the soul.”
By Robert Wyland

Large Marine Ecosystems (LMEs) are regions of the world’s oceans, encompassing coastal
areas from river basins and estuaries to the seaward boundaries of continental shelves and the
outer margins of the major ocean current systems. They are relatively large regions on the order of
200,000 km2 or greater, characterized by distinct bathymetry, hydrography, productivity, and
trophicallydependent populations. Productivity in LME protected areas is generally higher than in
the open ocean.

The system of LMEs has been developed by the US National Oceanic and Atmospheric
Administration (NOAA) to identify areas of the oceans for conservation purposes. The objective isto
use the LME concept as a tool for enabling ecosystem-based management to provide a
collaborative approach to management of resources within ecologically-bounded transnational
areas. This will be done in an international context and consistent with customary international law
asreflectedin 1982 UN Convention on the Law of the Sea.

Although the LMEs cover mostly the continental margins and not the deep oceans and
oceanic islands, the 66 LMEs produce about 80% of global annual marine fishery biomass. In
addition, LMEs contribute $12.6 trillion in goods and services each year to the global economy. Due
to their close proximity to developed coastlines, LMEs are in danger of ocean pollution,
overexploitation, and coastal habitat alteration. NOAA has conducted studies of principal driving
forces affecting changes in biomass yields for 33 of the 66 LMESs, which have been peer-reviewed
and published in ten volumes.

Figure 1. General characteristics of a large marine ecosystem (Gulf of Alaska)

This set of marine community illustrations can be used as visual aids during formal or informal
instruction while teaching about the marine realm. There are three versions of each illustration:

< Unlabeled illustration
* Titled, unlabeledillustration

@ Titled, labeled illustration
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The three different versions were created in order to provide materials that best suit the
needs of any educational situation. Different areas of the ocean can be classified as different types
of marine ecosystems. An ecosystem is defined as "a community and the interactions of living and
nonliving things in an area." Marine ecosystems have distinct organisms and characteristics that
result from the uniqgue combination of physical factors that create them. Marine ecosystems include:
the abyssal plain (areas like deep sea coral, whale falls, and brine pools), polar regions such as the
Antarctic and Arctic, coral reefs, the deep sea (such as the community found in the abyssal water
column), hydrothermal vents, kelp forests, mangroves, the open ocean, rocky shores, salt marshes
and mudflats, and sandy shores.

The hydrosphere connects all freshwater and saltwater systems. Salinity, or high salt
content, and global circulation make marine ecosystems different from other aquatic ecosystems.
Other physical factors that determine the distribution of marine ecosystems are geology,
temperature, tides, light availability, and geography.

Some marine ecosystems are very productive. Near-shore regions, including estuaries, salt
marshes, and mangrove forests, teem with life. Others, like the abyssal plain at the bottom of the
ocean, contain pockets of life that are spread far apart from one another. Some marine ecosystems,
like the deep sea, are in constant darkness where photosynthesis cannot occur. Other ecosystems,
like rocky shores, go through extreme changes in temperature, light availability, oxygen levels, and
other factors on a daily basis. The organisms that inhabit various marine ecosystems are as diverse
as the ecosystems themselves. They must be highly adapted to the physical conditions of the
ecosystem in which they live. For example, organisms that live in the deep sea have adapted to the
darkness by creating their own light source-photospheres are cells on their bodies that light up to
attract prey or potential mates. Many parts of the ocean remain unexplored and much still remains to
be learned about marine ecosystems.

Marine Ecosystem Classification

The term "ecosystem" refers to all of the non-living and living elements of a natural
environment, including but not limited to water, sunlight, rock, sand, vegetation, microorganisms,
bugs and wildlife. Marine ecosystems are aquatic ecosystems whose waters possess a high salt
content. Out of all of the types of ecosystems on the planet, marine ecosystems are the most
prevalent. They teem with life, providing nearly half of the Earth's oxygen and a home for a wide
array of species. Scientists generally classify marine ecosystems into six main categories; however,
labels aren't always clearly defined, so some categories may overlap or envelop other categories.
Also, within each broad category, smaller specialized sub-categories may exist, for instance littoral
zones and hydrothermal vents.
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1. Open Ocean Ecosystems

The first thing many people think of upon hearing the term "marine ecosystem" is the open
ocean, which is indeed a major type of marine ecosystem. This category includes types of sea life
that float or swim, such as algae, plankton, jellyfish and whales. Many creatures living in the open
ocean inhabit the upper layer of the ocean where the sun's rays penetrate. This is known as the
euphotic zone and extends to a depth of about 150 meters (500 feet).

2.0Ocean Floor Ecosystems

Marine life not only exists in the open ocean waters, but on its floor as well. Species that live
in this ecosystem include certain types of fish, crustaceans, clams, oysters, worms, urchins,
seaweed and smaller organisms. In the shallow water, sunlight can penetrate to the bottom.
However, at greater depths, sunlight cannot penetrate, and organisms inhabiting this deep water
rely on the sinking of organic matter above for survival. Many such organisms are small and
generate their own light to find or attract food sources.

3. Coral Reef Ecosystems

Coral reefs are a special subtype of seafloor ecosystem. Found only in warm tropical waters
and at relatively shallow depths, coral reefs are among the most productive ecosystems on the
planet. About one-quarter of marine species depend on coral reefs for food, shelter or both. While
coral reefs are famous for attracting brightly colored exotic fish, a plethora of other species -- snails,
sponges and seahorses, to name a few -- inhabit coral reefs. The reefs themselves are produced by
simple animals that build external skeletons around themselves.

4. Estuary Ecosystems

The term "estuary" typically describes the shallow, sheltered area of a river mouth where
freshwater intermingles with saltwater as it enters the sea, although the term can also refer to other
areas with flowing brackish waters, such as lagoons or glades. The degree of salinity varies with the
tides and the volume of outflow from the river. The organisms inhabiting estuaries are specially
adapted to these distinct conditions; hence, the diversity of species tends to be lower than in the
open ocean. However, species which generally inhabit neighboring ecosystems may occasionally
be found in estuaries. Estuaries also serve an important function as nurseries for many types of fish
and shrimp.

5. Saltwater Wetland Estuary Ecosystems

Found in coastal areas, saltwater wetlands may be considered a special type of estuary, as
they also consist of a transition zone between land and sea. These wetlands can be divided into two
categories: saltwater swamps and salt marshes. Swamps and marshes differ in that the former are
dominated by trees while the latter are dominated by grasses or reeds. Fish, shellfish, amphibians,
reptiles and birds may live in or seasonally migrate to wetlands. Additionally, wetlands serve as a
protective barrier to inland ecosystems, as they provide a buffer from storm surges.

6. Mangrove Ecosystems

Some tropical and subtropical coastal areas are home to special types of saltwater swamps
known as mangroves. Mangroves may be considered part of shoreline ecosystems or estuary
ecosystems. Mangrove swamps are characterized by trees that tolerate a saline environment,
whose roots systems extend above the water line to obtain oxygen, presenting a mazelike web.
Mangroves host a wide diversity of life, including sponges, shrimp, crabs, jellyfish, fish, birds and
even crocodiles.



Marine ecosystems importance

Marine ecosystems are an important part of the world, because the marine ecosystems give
marine life such as: tiny plankton, fish, crustaceans, invertebrates, reptiles, marine mammals,
sharks, and rays a place to live and survive. It also gives those marine animals a place to hunt. Many
marine life have an important role in the world such as the tiny plankton because without them the
world would build up with carbon dioxide, the plankton absorbs the carbon dioxide in the air and
releases oxygen back into the air. Without marine ecosystems to protect the tiny plankton, more
species would become extinct.

Figure 2. Shows the food web of the marine ecosystem and
what survives off of each other. By NOAA, 2015)

The most important marine ecosystems for marine life are estuaries and coral reefs. These
two marine ecosystems are important because the estuaries are breeding territories for many
marine animals, because it is easy for young-lings to survive there, since there are no known
predators that live in that region. Coral reefs are important for the marine life, because it provides a
shelter for various amounts of species. Coral reefs also are the most diverse ecosystem in the whole
aquatic system. Without all the marine ecosystems, the marine food web and the whole ocean
would be in danger of continuing in its current state.

Marine ecosystem threats

The threats that have impacted the marine ecosystems are pollution and overfishing.
Pollution is impacting the marine ecosystems, because as more carbon dioxide is released into the
air more of the ice caps are melting. Therefore, the rising of ocean levels and the decrease in salinity
levels. Are causing problems for the marine life? If the salinity levels keep dropping the marine
because life that survive in salt water will not be able to survive in the fresh water rich waters.
Pollution is killing marine animals not only in the salinity drop, but also they eat or get trapped in
harmful garbage, marine life in the ocean die from swallowing or getting caught on trash every day.
Over one million sea birds are killed by pollution every year. Also three hundred dolphin and
porpoise are killed by pollution, by either swallowing trash or getting tangled in trash and one
hundred thousand marine mammals are killed by ingesting plastics and other pollution substance
every year. Pollution is a major reason why marine ecosystems are being threatened. But, another
threat to marine ecosystems is overfishing. Overfishing is a threat for marine ecosystems because a
decrease in number of a species will affect the marine food web disrupting the whole ocean. If
overfishing causes specie to become extinct in the marine ecosystem then it will have one of the
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species in the ocean to become overpopulated. Once one specie becomes overpopulated then that
organism dominates the ocean making other species to become endangered or extinct. The threats
in the marine ecosystems can have an impact that the system will never repair itself, which will
disrupt the world more than any other ecosystem would. However, the Government stepped in and
passed an amendment that decreases overfishing. This amendment helps the ocean to recover the
decrease of marine animals. The amendment puts a set limit for the marine species we manage. In
2014, 91 percent of annual limits were nit exceeded and only 9 percent were exceed. There are
numinous amount of reason why catch limits are being exceeded such as: miscount of population,
by catch in a fishery, and fishing rates are higher than estimated. Scientist track these number to
manage overfishing so population does not deplete more.

Isuri Dissanayake
CINEC Campus Malabe
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uilky Igh; fy;fjkY ,x1ifé fjr< ;rh yi
twilY; mBir moO; j,g iyuwe; wy; Ir n,mEx m<n] wOHhkh

ye | kuu

wm cj; jk miOah" fNI; 1 yd Ffcuh ix>gl . Kkdj 1 iixfhi.fhk k¥%fi; j 1GFY1
thihl' frw;Rk fdlhmrdail mj ; k fjr<dy; 1 ,dmhg yfjkfhwot;h i: ikh 1 uyoum
yi ud. rJ,k iico wm miOuh BF,dogr 312'000 B fjr<;rhlg yilT Ihk ,nh' ir,j
oelufr§ fyr< ;rhl hkzid. rhydf dtviuw;rmj;k ixhlik;hNA monhIZZJthkw%
oeluh yel w;r f,dlh mrd JHim; 0 mj;k er< :r mOGFfh wLKv meje;u WFoid uki
iythi_-hl imhh' f_|r<de,_| y+ki- ; yel afyl ,CIKh jkfk th _ ;1 j tki" fjki jk
tihihl duh' tkr er<dY mfoYj, m<,"wilk;h" ﬂJHJ, ijNdjh"yrilvwio ,CIK uyyc,
ulgfr iyjk fjki i r< f6.h" ohje yi IKdg fy;fjk krk;rfhku er<dY I,dm
fjkilT]j,gNickh o'

fyr< ;rhl k¥uilKh adwe;f; je, iy iM jJYfhk LKc" fldr, BIen, ydfn, g len,
wio gjH j, iixfhd. fhk' tfuku rg wNHk ; rfh ig id-rhg . ,dnikd .x.du.k Zf_k tk
wjidé; fligi ;jyrg; fkilvjd fjr< ;rhk fmilKh Irh' 6g wu;rj fjr< mfoY u.k
mBirhg fuku ﬁkidgoie,fikfijdjkrthI'mdBiBlijhki,Idne,fTofjr<dY; mfoY
J.gu 10afYl J mBir moO; rivhl y+kd. ; yelh' 1,m" fldr,mr" t w; r mOdkh' fuu ih™"
mRBirmoO; ffcj f.d, fh wLKv IhdIdB,_lhydmdrslBI iu;,;;dgh flfryukdodhl ;jhl
imhh' ; jomd3adll filko¥Hh mj%Okh Blu" cuk 1 |ydwdydr" jdii - dk" fndafr uOHi - dk yd
wirCldjy iemhu fuumBirmoO; u.kmBirhgbgjkwfkl ; fijiykh' fyr<u.kikidgobg
JkfijgkZil'tw; rwdydrw_lYH d iemlu mOkokW rf d0jdi fndfyd ckhdf. fmdak
wYH;djgh temhfr mOdk ulOH Jkfk 1d.rhh' tfuku je,’ Id -(kU" 1%Fhdk" ue . kghU"
LKc je, jek kImiok wugjH 1emhu yd we;er rgj, Y1 ; h kmotiu i lyd uyy r< Niu;h o
iVjkw;rc,cuj.dligh; j,gofjr<mfoY jeo. ; fo'

Y ,x0dj oojhkl jJYFfhk If,d6gr 1750 I mrd Gyo -h fndl" ;v' 1 ,m" _x fudh wio
iugh N ,CIKj,k iieo fjr< ;rhll yd j%_ 1f,d6g% 30000 1 uyouml ;glhlgoyilT
Ihik bkohk 1d.rfh flkg. ;J i:dn; owe;'ojhk jaglfjr<dikkfhyduyfocj; jkcuk
Zilgjdiizdk imhkmBirmoO; - Kkdjl wmojhk jgifyr<;rhwiY;j i:dm;j ;fi’

TOSES

=
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Y ,xHhdg widY ; fjr< ;rh

i;ht wxl 01
u,dYh - http://www.slam.lk/protected-waters
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fyr<dyY; ulkj Igh;

f,dj fndfydrgj, fukY ,xBdgwlY ; fjr<;rh jgioudkj Igh; Zil i:dn; U ; fnk
w;r bk éjr 1%udk ; h mOdkh' fuu mfoY wei % Broh yd 1j,0h éjr 1%udk; h b;d fyd] k
I2dm; owe; wi;ro-uj"nBii" firej," ol ug" 18ko" Bvdje, ," ;x-, ," Fojkor wio mfoY
weifuéjr yrinko izdm; a ; F'Y ,xBdj Jgduyy ;rfhudoe,"mifykoe, ' Gioe," 1, NEU yd
Ramkk jek BuNda; fhkéjr Igh; iyjkw;r I, mwdY;jaioe," Irl"fluk jek WmIrK
Nda;h"cifldg" 1 I'M ;UgNda; h;" eUreuyowdY ;j jglrkoe,"ureje, mkkh" Iru, oe,
Jekoe, jJ% - Wmfhd. Ir . kiikknyokyd th ok éjrhd;d Tre"f;mm1™ §, , T rej<Treu.k
ejr Igh; iy Irk ,nh' éjr 1udk; h fjr<dY ; fndfyd ckhdf. mOdk cjfkdmih njg m; j
;fi'c,ccuj-djoY ,xhdj jJadfyr<weifs izdm; umj;kw;rc,ccu j-dj hgf; j-d
Irkcukydtjd jHim; awe; mfoY my; oel fyk mBoy+kd. ; yelh'

Y ,xBifdo fjr<dY; c,cu j.df6 jHim; h

uyywe, - biitk fn, .,k fudodu; iH j -dj uyy Ive, .k j-dj
= je,.u =m;;,u = 1,mah = 6.uj = 1,mah
m jff,mia ®=y,dj; " IKdu,h m fja;, ;0

= I ,mah = ukkidru

/1] = I, fkiENh

= [yofudor

uyy Ive, .k j_dj uyywe, - j-dj
u, 0Y h-http://www.sundaytimes.lk u, Y h-http://news.algaeworld.org

ixpdr I B%udk ; h fjr<dY ; mfoY weif%oel - ; yel ;§; th jeo.; uiky Egh;; I’
Y ,xBdj jgd JHIm; j mj ; K o%YKh fjr<;rh fy;fjkwmojhk wojk uag f,dj mrd fjfik
ixpir lhk fndfyduh g mOdlk .ukik;hnjgm; tyudrh'Y ,xBdj mOdk ixpdrk 1 ,imy; Ig
fnoiol jdwe; wi;r thky;rluwh; jkfk fjr<dy; I ,dnhgh' tjd kT fld<U mOdk ixpdrl
1,imh" ol K fjr<dY; I,imh'ngyr fjr<dY; I ,dmh yd kef_kyr fjr<dy; I ,dmhh' fuu
I,dim weif% jea ixpirl wil%1Khl ok 6.uj" fli<U" IM;r" w’; _u" yllvj" WKjgk"
ngEE" ;x.,," ; IKlu,h"'mii Ivi ydk,if6, jek mfoY mygd ; f1' ixpirl B%udk;h; iu.
fuumfoY j, ixpdrl fydg," ;lkdh jek bolITo i:dk.; umj;kfiu t wilY ;j k¥ulKh
awe; Z0Ihd wji:do w; avd,h'

Y ,x0df6 fjr<dY; mfoY fnfyduhll wo Jk uUg oeaj ckidjdilrkKhg ,1j wjikh'
tneuk TFjr<iy;j fjfik ckhdf. tofkod Igh; ioyd fuu mfoY uy . olhl;jhl imhk

@
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fiuwe;er 1xj%Ok Igh; ioydofjr<;rhkb;djeo.; fo'Y ,xBdjwilY;j t ioywlikk;u
WoldyrK f, 1 reyK ud-"mr jrih yd flid<U jrih K.rh yykd. ; yelh' ; jo fjr<;rhl hk
fAkidg koyi"ufdoblh iemhu 1oydodhl ; yh ,ndifok fydo tl 1hl jJYfhk o yeokuu Kjeroh'
fr wkj n,k I, fjr<dY; mfoY hk ulkj Igh; ioyd muL othl;jhl imhk ,nk oea
Wmfhd. ;djhikhl; j NAmfoYhk fo'

ulkj Thdu.k fjr<;rhgiyjkn,mtu

fjr< ;rh nkidf. ffokl ck cu;hfifry ukd othl; jhl iemhj o 1> ck ixLHd
J¥%Okh yd wm_d6 uikj Thijky wki m; M hI f,i j%;ulkkh jkagyY ,x1{fdo fnifyduhl
fpr< ;ryilhkhg , 1 fjakmj;'

2.0l DOgm

teidn  Bb®isima fjr<yi | @00

dc 88 Omo §8mnd t wiYi; gfdc meacia
S 00O

30¢ wli®astma mBar moO ;!

@0l OEm c=be

éjr Pwilk;h Tifi Akid ;ucaldy iRlr.k ,enjo wléu; éjr Igh; fy;fjk
fir<ydtwiy; mBir moO; Zilgwy;lrn,mrtg,, u;fr't w;rmulKhblujdu; iH
wi jekk fk<d .eku mOikh' J3/4 utkh jk ug we;er ejrhkk Hik I, fkdjk uik uelfr Tu
wk .ukh BTu Bem fmfk' vhkuhU fhiod uik uelu t w;r mOik h* vhkuhU mmlu ;<k
kmofjk Irmkh" f,dl Ivd ith”u uikf. urkKhg fy; ka rth fN!'; I mBirhgowy; Ir
whik n, mET we; I'rh’ fuu Bufdoh Ndu;d B Tfuk Fldr,mr mrslrmoo h jek fugh mBir
moO ; i Tm%K Fhku akdy £5' Bgwus;rj ,h,darel 1" ;x_1o0e," Ivoe,"fuili oe, NiG;h"
Uouikwe, ,u"rd; Id,fh n,n fhdod uikwe, ,u jek ;ykTr ka fu Ndl];h kid Ivd uik
mjdukdY au ;<k iui: mBir moO;fhu izdh Ehdld3; jh 1o jefU'Y ,xBdj jgimygd ; fnk
éjr jrihky éjr Nwudk; fh khef,k tlok yi nyok éjr hi;d kex- r1,k ,nh' fuu nyok
éjrhi;iglktl _uk jirhl wj idkfho mfhickhg -k ,enoedf;, ,9%7-8 muK 1dulkHfhk
bj; Irk ,nkw;rfnifydwji:dj,ofrjiuodyRBkfk jrihwlY; c,hgh’fuuoedf;, jrih
yitwlY ; fjr<mfoY]j, fjfiku; iHhkwe;M c,ccuk flifry Rcjydjl jyfhkwy; Ir
n,mErwe; Irh’

ixpdrl B1%ulk;h ;<k o fuu mfoY flfry GO wji:d j,owy;lr n,mEv Wo. ; j
T twrr fyr<dy; Ydl" Ifvi,dk" ,JK j_rewio Ydl mcijk yihkhg , BTuu mOilk h'
ixpirl Budk;fh ohKj; 1u. fjr< ;rhmrd izdm; jk Kj bolRT §oyd wjYH Nih
imhi.k ji fjr< Ydl iy; mfoY t<fmfy< Irk ,nh' afYlfhku Bfvi,dk mRBir moO;
fuu.k oed jYfhk ydhkhg , 1 f6' tfiu j.re yd .x.d fudh mfoY fomi Ni mfoY GuoO
bol 1T yd ckdjdi ioyd F.dv Bluo wo jk ug ,xBdfd we;er Fjr<nv I ,dm wei % oel . ;
yelh' Ifvi,dk 1y ; B,m yd _xfudh wlY ; j mygdwe; Bvd ixpdrl fydg,j, yilrejk Ydl
iy; mfoY j,gmi mrjd ;uNfh ; jyrg; jea Ir_kik 14" we;er ixpdril fydg, ynlrefjd
;u fydg, j,kbj;,kejwngjH fyr<dy; mfoY j,gydtwly; .x.dydc, ui%. Jj,g uod
yelugyreu ia; fuugj wngjH fy ; fjk fjr<dy ; mfoY j, ijNdj filko¥Hh ydma; ;djhg
n,mEr we; Irkws;rwe;erwji:dj,o jeil, wiofhk kil ; IrkwmgjH fuf, 1 uod yelu
fy;fjk fjr<dY; c, mNj weif¥% tuyr cua uafyYlj, f6_.j; yd jea fniuul fiu jea
JHim;hl o ifmilKh jek ; ;jo k¥%ulKh 4 ;f1' ;jo _xfuth yd fjr< ;rwiy ;j Ifvi,dk"
fhdr,mr wiom8irmoO; kerdu ioyd ixpirlhk /. ; fndUg -ukd.ukh; iu. tjifhmgjk
f;, -x-dfuidh" 1 mjekmBirmoO j, fjfikcu ufYl flifry RKd;ul n,mEvrwe; Ir
; T WolyrK £, |udy " IMydfudor S ."6.u l,mj wi€h oelUh yel h' fuu ;'_]hW_]u
HluioydY ,xBdfd we;er Fjr<iY ; mfoY j, oed Dhiui. wk.ukh Irk olkg ,efi' /1]
1 mfofudg%fndUg Ndu h ;ykT I'r ;TuthgWolyrK f, i oeluhyel o'

©,
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vhkuhU fhdod ui k uelu 1fvd,dk YdI ukdYh
u, dYh -news.nationalgeographic.com u, dYh -www.thescoopradioshow.com

fjr<;rhwly;jbolrk ,nkcea'f.dhknefi fy;fjkofyr<;rfh Nulu;djhhrhT
f_]klll_],g Nickh jkfk" f‘lfy fykwe;er 1:dk jJed jYthk Liokhg ,qu; ;Js 1otk
J. Je, sekm; du; kidh' fodvke., bollu yi fjk; Igh; 1oyl wjYH mOik kImdok
wugjHhl jk je, ,nd .ekug fjr< ;rh Nda;d RTIfrm;M,hl f,i o fjr< I ,imh yihkhg
, 1 f6' _x_.dhk fjr<mfoY 1oydwjYHwj idé; tKT je, imhk mOtk uf%. hh' _x - i3,k je,
bj, liu fy;fjk fjr< ;rhg ,eih h; mudKJ wj 10é; muiKh fkd,eT hiu fy;fjk
fjr<dY ; mfoY Liokhg , 1fd'Y ,xldfﬁjeanfhkuje, bj; Irk ,nkfkud Th" Ie<K yi
M _x_dj ,kh'wfkl; _x.dj,; fuu Thij,h i>fhk j%Okh fjAakmj;kw;rtym;M,h
JkfkbolR oYl lymh ;<ngyr fjr<wiY ; mfoYh f6 . fhk Liokhg , I tuh'

fyr<dy; mfoY flfry wy;lr n,mEv we; Irk ;j; mOlk Ihdj,hl jkfk wmgjH
fjr< ;rhg neyer 1luh' GuO Budk; j,kylduyck ikmirCIl Bu j,kob;duaYd, wmgjH
muiKhl kmofd' 1%ulk;j,K bj;,k wngjH fndfyd g aliy; fyhk fjr<nv mfoYfh
yB., yitwY; cokg tjibs;dwy; Irw;r fuu.k fldr, yi twlY; cuk 6. fhk ydhkhg
, 1ITJh' tuyr g wmgjH j, Bdinkl wmgjH ny, Jkw; rtdeI ilrkh Hlug ayd, Thick
muthIjehj l]gc,fhwdl 1;iJho jea o' tfiu _Dyi: 0Igh; u. ka,,k>kwmsz
fy;fjk o fjr< yihkhg ,I f6'j3/4;udkfh fjr<dy; mfoY j, fjfik we;er ckhd wmgjH
neyer , fr ki Tuféohl wk .ukh fkilrkw; r tuyfri wmgjHud%. fomiufjr< ;rhlg fyd
c, MNjhigf_ked; ouh'fmd, ; km,dial"ayre' ak jek orim; fkijk >k wmgjH fy;fjk
mBirh ¥1Kh jkw;ru th i jNdj fi'ko¥Hh mByhdug o fy ; &' we;euk >k wmgjH 1 ,m yd
_X-0J,goedugyreu iakw;r j%ldy; iu. frjdid.rhg /Zf_kf_di kej ; ; uyy r<uik
fjr<;rhgf.iv_ik ,nh' le, K _x_ifd -x fulh mygd ; fnk uUgi 1 ,h"b1{l ¥m; wiY ; fjr<
;rh fuhg lou koi k' tu mfoYhwlY;j -x.dju-k/Zf_.ka; ;ekm; Irwe; wngjHb;d
avd, gjyfhkoel . ; yelh'

Y ,x1dfd éjr I3/4udk;h iy Irkwe;er fjr<dY; mfoY Weif3/4 bj;,kéjr wirmkk
wjfyYl fldgi “KE;rhToel_; yel &' fuf, i wluj; mBooe, Ben," Iv' hi;d fldgi fjri<
sek ek oedu kid wm ojhk ygd mygd we; fjr<;rh f6. fhik wmu ; ka r th i jNdj
filkorH mly hiu fIfry mN, ju odhl ; jh imhh' m,dial jek >k WmﬂJH cukf. meje;u
fifryo idcj uyd jij n,mer f.k fo' m,didl j, wvx. ny wjhuh fldgi 1%h G4lrKfh
n,mtuu; Bvid len, j,g LKvkhjkw;rijd liy ufgl 1lg cuk u.k c%Khig , 1
fkifoe' fr fy; fjk id- B0 ydfr<dY; mBirmoO; ;<m,didl fligi ny, jkw;rtjic,c
Yilh yd i ;j m, jix. ydwfFkl ; c,c cuk fifry Rcju n,mEr f.kfo' 1992 o weuRRd thi ;
ckmofh W;re Befrd, ki mik;fh fjr< ;rh wiY;j fjfik 1ugh mbl 1k 1033 1 fhiod f.k
miBIKhE iy Brwe; w; rtyo tuml lkf_k 55] BIf_u wiudYh ;<m,dial wxY ;fnknj
wkijrKh Irf_k ;f1’ tneak fyr<dy; fNd!'; I mBirhg muKl fkdiy fyr<dY; cuamcdjf.
meje;ugoorim; fkijk >kwmgjHu.kwy; Irn,mert, , awe; ' friwkjn,k I, fyr<dy;
uikjy Igh; fjr<nv mfoY yihkh ou flfry j%;ulkh jk g Rcj yd jlj othl jk nj
meyeo , h'
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i, fjr<dY; c, u®®%. j,g uod yelu
u,dYh - fCl; o; ;-2017

i, fjr<g uod yelu
u,dYh - fC1; o; ;-2017

fjr<dyY; mfoY ixrHIKh FIfr wjYH;djh

oea Wmfhd. ;djhlk iukl(; fjr< yd €t wiY; mBir moO; ixrlIKh Ir_kfAk
wki. ;hWfoid Z 1 _ekuwm Bdf. ; j. Huh' tnedk fuu mfoY ixrlIKh 1oyd fla bd,Kj
fydo. ld, K Bhdud%. .ekucd; FwjYH;dghE njgm;gwe;'Y ,x0ifo fr jkug fyr<yit
wiY ; mfoY ixrl IKh FluWfoidwkmk; Iymhl ;fnkw;rbkéjrydic,c iTm; mk; yi
fyr< ixrl 1K mk; mOikh' fujek wkmk ; k%udKh fhig we; ; tjd fkdi, 1d yRik we;euk
Ihi Irk nedk fyr< Liokh ydtwlY ; mBirmoO; k yihkhg olhl jkmo,hk Wfoid 1yi oea
Thiues. wk_ukh Blu jeo.; h' tfiu le, i, neyer,fr luj; o_.ld,k Thiud.
yykjdou jek Igh; j, wjYH;dghl mek k_.' tmuK 1l fkij fikidg fuu mBirfh jeo. ; lu
m<no we; oekfr w,m nj .eg " fnifyduhllg fy; 1Ol U we; nedk fjr< yd t wlY; mRBir
moO; j, udkj miBik N jeo. ; lum,noj Akik oekj; Fluob;djeo. ;h' fujek I hdud.
Tifiwléu; ulkj Igh; fy;fjkfjr<;rhgiyjwe; wy; Irn,mErwju Ir. ; yel fo'

iud, 1RJ%0k
ixj¥%Ook k, Odl
ci;lc,ciTm; m¥fhl Kyl i1xj%0Ok kfhdc ;dh ; kh
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Fishing crafts and gear in Kakkaithivu coastal waters,
Jaffna Estuary, Sri Lanka

Jaffna estuary

Jaffna estuary is barrier built basin type of estuary, but it is not associated with a river.
Estuaries form since freshwater from land drainage mixes with sea water to produce brackish water.
It is connected to the sea at Ponnalai between Karaitivu and Kayts and between Kalmunai and
Mandaitivu. Earlier it was reported as Jaffna lagoon by many researchers, because at that time,
Jaffna lagoon was temporarily connected with sea due to sand bar formation. Piratheepa and
Edrisinghe (2011) reported for the first time Jaffna lagoon as Jaffna estuary as there is no evidence
for sand bar formation recently and is permanently connected with the sea now.

Fig 1: Location of the Jaffna estuary

(a) Kakkaithivu,

(b) Navanthurai,

(c) Kurunagar,

(d) Pasaioor

(e) Thondaimannar lagoon and

(F) Jaffna estuary.
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Kakkaithivu Coastal Area

Kakkaithivu Coastal Area which is part of the Jaffna estuary. Site length of Kakkaithivu
Coastal area is 1.2 km. Shrimp species found in this area is significant and it is a major fish landing
centre in Jaffna district within Sandillipay Fisheries Inspector
Division (Fig 1: Plate 1)

Plate | : Landing centre at Kakkaithivu

Among the fishing villages within Sandillipay Fisheries Inspector Division of Jaffna district,
Kakkaithivu coastal water is the most productive for shrimp. There are 85 fishing families out of the
415 fishing population, of which 75 are full time fishermen.

Fishing crafts

There are three types of fishing crafts operating in Kakkaithivu area. Among them, 27% are
Out board engine Fiberglass Reinforced Plastic Boats (OFRP), 19% are Motorized Traditional
Boats (MTRB) and 54 % are Non—motorized Traditional Boats (NTRB) (Plate 2). In 2012, the
highest number of fishing crafts in operation recorded in Jaffna district were OFRP and NTRB
(Anonymous, 2012).
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Plate 2: Fishing crafts used in Kakkaithivu coastal water

(a) Non-motorized Traditional Boats (b) Motorized Traditional Boats and
(c) Out board engine Fiber Glass Reinforced Plastic Boats
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Fishing gear
1) Sirahuvalai

Sirahuvalai is the major gear used to catch shrimp in this area. Sirahuvalai is a deep water
trap net fixed at a depth of 4-6 m. This passive fishing gear consists of a long leader (fence) ranging
in length from 45 m to 150 m, curved wing which is relatively short in length, receiving chamber and
chambers or trap with circular or oval in shape with circumferences ranging between 10 m and 30
m.

More than 100 sirahuvalai are commonly fixed by fishermen on a semi-permanent basis in
Kakkaithivu coastal area. Long timber poles are fixed as a framework about 4-5 m in length into the
estuary bed 2-3 m. The length of the leader depends on the site of the installation and extends up to
about 70-100 m in Kakkaithivu coastal waters. The fencing net is constructed with the aid of
wooden poles and netting with mesh size varying from 12 mmto 16 mm of 12 ply. The leader which
guides the shrimps into the playground area is usually positioned perpendicular to the length of the
shore. Invery large traps there can be more than one playground. From the playground areathere
are guides leading to the trap which is the cod end. Trap is generally in the form of a semi circle
having a radius of about 6-8 m, while the distance between the two widest points in the playground
could be 10-12 m (Plate 3).

About 3-4 persons engaged in this operation dive into the trap area and in the playground
areawearing amask. The catch is scooped out or if there are bigger fish, they are harpooned in the
morning.

In very large traps fishermen use a type of length net made up of 2-3 m height timber poles
walled with 10 mm mesh size in order to scoop out the shrimp. Itis called as Kaddippu vallai. They
display the timber poles vertically that is, perpendicular to the sea bottom and the nets are tied with
floats at the top and weights at the bottom. Two persons can operate this net into the last trap and
scoop out the shrimp.

In some cases, the components of the gear generally are a long leader and one playground. Four
hoop net or Raal koodu are connected to this play ground.
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(2) Trammel net

A trammel net consists of three layers of net. In Jaffna estuary, a few trammel net are also
used to trap shrimps (Plate 4). The netting for trammel nets is made of

1) Nylon webbing of 30-40 mm mesh size with 2 ply for the lint.

2) Webbing of 127-152 mm mesh size with 4 ply.

The netis hung on 1 % to 2 mm polypylene head and bottom ropes. Regiform or cut pieces
of floats of similar sizes are attached to the head rope at intervals of about 0.8 -1.0 m. Lead sinkers

of about 10 — 15 g in weight are attached to the bottom rope at intervals equal to those used for the
float hanging. One ortwo fishermen are engaged in this operation.

Plate 4: Trammel net

(3) Gillnet

The netting for gill nets is made of nylon webbing of 30-40 mm mesh size with 2 ply for the
lint. The netis hung on 1% to 2 mm polypylene head and bottom ropes. Regiform or cut pieces of
floats of similar sizes are attached to the head rope atintervals of about 0.8 -1.0 m. Lead sinkers of
about 10-15 g in weight are attached to the bottom rope at intervals equal to those used for the float
hanging. One ortwo fishermen are engaged in this operation (Plate 5).
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Plate 5 : Gillnet
(4) Hoop net

Hoop net or raal koodu is composed of three components such as cage (koodu), large
barrier net (velivalai) and small barrier net (Plate 6). The cage is cone shaped, made of nylon net of
2-3 ply twin and 0.5-1.0 cm mesh and six iron rings. The large ring is 50 cm in diameter and cage is
4 m long. The rings are fixed in the net cone in the order of decreasing diameter. These rings
provide strength and keep the cage open. A one-way valve of cone-shaped netting is fixed at the
middle of the cage.

The large barrier netis 13 m to 15 m long and 1.3 m wide with net of 2-3 ply nylon with mesh
size 10 mm to 12mm, while the small barrier net is 3.2 m long, 1.3 m wide with the same type of
nylon netusedin the large barrier.

Plate 6 : Hoop net



Plate 6 : Hoop net

Wooden poles are used to fix the barrier nets vertically. Each cage is fixed at the junction of
the large barrier net and a small barrier net arranged in a zig-zag fashion. In some cases, four
cages are connected with one sirahuvalai. Cages are installed at sunset and the collection is made
early in the morning. During the day time cages are removed, collapsed, lengthwise folded up and
kept hung on the wooden poles of the warier nets, above the level of the water. Hoop netis used in
the shallow muddy areas at depths ranging from 25 cmupto 2 m.

Four types of gear such as gillnet, sirahuvalai, hoop net and trammel nets are used to
capture shrimps. The most common gear used in shrimp fishery in the Kakkaithivu coastal waters
are sirahuvalai.

Piratheepa. Sivakumar
Department of Zoology,
University of Jaffna, Sri Lanka
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Y ,x0dfd yujk ul 1y; fc, u; iHhk

Ouk j¥%. BrKfh§ Classificationt kvilBhd jxYh "Phylum Cnidariai hg;g wh; heh
ie<flk f,dahk fyj; fc, uik Nelly Fishé hk c, ,uh foy orK koyfi mykk i1;k
fIdUGdIhI Tjk oum, i ;B30 "Diploblastth’ tu ffi, i:r fol w;r jek we;f; Mesoglea
keue; mrihl k' fui<h 1 fkimyak w;r ir, ikdh cd hI muKl mygh Y1irh modk fligi
follk tuku;h' tjdikj "Bellé 1y fullL _day ld"Oralarmst f, 1 ye¢Ckfo'

Bell

Tantacles

Oral arm

L rEmh ( fc, ufilf. mOlk fFldgi

fuu i ;k f,df mrd #fu id.rhlu mify yufd' IrEh yd 1§, Eh jdi fc, uik afYl
ixLHij 2000 Ig wélh' AREFh yujkfk ufYl "speciest lymhl muK' fc, uikg f.dyre
Ir_kkiwfkl; uikj jea jeafhk mi3fNdckh 1 Jydwe, ,u;" f.d,h WIK; jh by< hiu;
’Global wormingé fy ; fjk fc, u; iH >K; jh "Densityt jea uu f,dj mrd 1 ;dnyg ,1jk
ud;DRdy I’ fndfyd fc, u; iH ufYI Akidf. wiydrh i ]yd; U|'reU'|H I3/4udk hg;" meEr
¥1Kh fmkjk o%YBhl f,i;" fld,eck jek fmiak yd GuO alj%. ki idrh 1iug;
J% 5 ulkfh8 Nda ;d FIFY% fI1fi f_];;f dmrd jea mruwjOdkhlg , 1y we;f; fc, uikf._k
fikidg t,,JkK ndk I r n,meT Fifryh' Tykf. _yk _K;jh Jeauu éjr I3/4udk fhE =,
wiTmkk akdYaug; fjr, dlkkuy n,d.drj, k, U - wjyruoug; fy;jI' fuu I'kl,_]
mj ; KoYGIRFI "stingt yelhdj fuljkf.k iAkidgt,, dhyel nrm; ,u ;%ckhf, 1 e, fll'

fc, uik i;j J%.- IrKfhg Phylum Cnidariahg ;g -efkkfk Tyk 1 ;j mj ; kwfkl ;
JxYjy, Oukg fkiue; afYl Ffi, J¥%-hl fy;fjK fuu ffi, zoxY D ffi, "CnidocytestZZ T, i
yeEKT8" "fojk rEmhé' f'Udyev el we;F; fjk; “keu I,Jhl iu. |m3/4YJde' iu.-u
Ihi;ul uth 1;jhif. foyh ; ,gul K1 fYmkh 1, yel jkmREh' fuh oYG TTull jkw;r
iNGG I mBirfhg f_dyr wmK Ir.ekug;" ih 0f,inlhkf_k wirb Id dug; fc, uikg fuh
ufyimbdi 6"

Fired stinging cell

2 rEmh ( o%Yh oxY 1 ffi , hl
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oxYN ffi, j%. lymhluwe; wir fc, u; iHUfYIh' jhi"'ny,j mj;koxyl ffi,
J%-h"oxYl ffi, >k; jh" foy fldgi hklreKU' lihvfc,u;ihbi;jmj; KoYGITFT
yelhdj fjki o' idudkHfhk f,d0fh Cyanea, Physalia, Pelagia, Chrysaora jek .Khk
"Genus)gwh,kac u; iH afYlo fmUAa f,dahk Box Jellyfish ufy 1 ~KkijloW. uliy;
fc, uikf, 1 ie,fl'fc, ufil I,_]kOXYlffI, Kk jeajkugW! i; oYGRIfryelhdjo
jeafd' fc, ufil jhikuylriho8oxYl ffi, jea jeafhkwe; f6' fnfyduhll afYl j, oral
armsu; oxYl ffi, beIIfIdgiIgjvdje'amr mygh afyl j, fuu ffi, jHim; h bell yd oral
armmfoY fol u; |udkfo ;3 OFYIhE oxYl fi, mygkfk oralarmsu ; muK' fumofok
oxYl ffi, myauwélj fjki jkw;roYGHr ay kI ; NI yelhdj w; thy3/4j, uUgik
mj;kfc, u; iHUFfYIl ixLH{jo ie, I h h; ;rik by, h"

weser BrEh yd B, Eh jii fc, uikf.k myirhkg , 1 Ofuk uyKyk éjrhk yid
ixpirihk jed jYfhk wk;rg ,1f06" W. al 1y; fc, ujiH mydrhlk mN, p%u
wid; Al ;djhk Tuu; ;jd, Ie,e, WkONthfydW_lldkfh§urKhowe Uh yell' GVYd, fl'LH
ydkhl Ilug Ou fyd wOu tjk tll fc, u; ihl fylogu muiKj ; f6' tjk fc, U'Ihlf k
e _hfoy fldgi 1 Jjoyik Irh’ +kgwderKhuwe mRE ah d-;fc u;iHfldgil h,
c,fhkf;; 1, mijooxYl ffi, Ihi;ul ouY ki ; LIFY yelhdj mjs;'

ny;rhl j IrEh" 1j, Ehfc, usiHufYlo ih¢ AREN Jdi GfYlo Akidg Fi!llLH yik
f.kfkdifo' fIfi fj;; tuuafyl j, >k;jhwél wji:zdj I8 muKIl ixl, ;ijhk uo JYfhk
we; OFryelhdj I we;'

3'4'5 rim (W. QY iy; fc, uik ;ejTfuk ifryg. ; wiid; Al ;¢

Y ,xbdjgwh; uyy I,dmh ;< jdih Irk fc, uik TJkf. auO; jh" .yk .K; jh"
JHIm; h" ixBukh fydu; jk bd, jljidkm<n]j Géu; wOHKhE froljdiylr fki;nw;r tu
wvmivi mrau i lyd gmiBIKhLY ,xBd JhUu aYj GoHl,hu.k iy Iriik mj ;' t hgf; fr
jkugwmuyy I ,imhgwh; fc, uik GfYl1 50 Ig jviwkdjrKh fldg ;yjre fldg we;' tjd
w; Bk Aakidgnrm; , .KFh filLHydkhl iyl, yelfl afY1l 7lgmuK' tw; r Cyanea ufYl
th 1" Chrysoora ufYl th 1" PhysaliaufYl th 1 Rhopilema GfY 1 hl" Lobonemoides GfY 1 hl
yi Box Jellyfishafyl fol I mj ;'
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Cyanea Capillate (Lion's mane jellyfish/w, FydR $wik Fad &

ihe afYl w; Bk furgyujk aYd, ufc, u; tHafYlhh'ikj fhldgi fi'ii* 100 1 ol jd
Jefa' 1dudkH aY I'TNh 30cm ' th r; "yUre' ly" or fydwj%K ah yelh' tuyr i1 ; kf_ 1K]
u; ;oyUremeye; ;; ail ;i Tentacles iy Oral arms 6g% -dejl E.g jefvkkg mjk'
ul 1y; jkfko Tentacles iy Oral arms h ' fudjk ,xBdj wjg “kEu 1:dkhlko aYd, I,m
J . koyuuh yelh' Bidk E. fudiuwirrN ukug"TIf rn% fkajern¥s W3 re kef. kyruyy
1.,imfh; kR; E. fudiuwirN jk Gg*ueh ck & jhU ngyr yiol K uyy I ,dnfh; fudjkf.
>k,_|h by<hh

6 rEm ( Cyanea Capillata fc, u; ifhl

Chrysaorasp (SeaNettle/ . K fydl3 $ fkremm Fad3&

aY ITNh Wm3u Fi'6' 201 muK jJk ikjl orK fc, u; 1hkh' ty idulkHw.h fio 121
muK o' 1kj 1dudkHfhk 1y by r; fyd yUre meye; h' Ik_] u;mg oxYl ffi, 1uy jYfhk
mygh' tuyr iku; uOHfhk mgk f_.kmg; odrh f; IEkath remygh' f‘ljd omeye;h'
weseT Ik j, mg; oirh B¢ meyehl _K' Oral arms y;rl' frjd ikfé aYITNh fuk sk
-Khlg; jJglE.k jeah' ikféo mg; olrh wiit kkfhk _dyld Zil mg;g uyfo' fuu Tentacles
iy Oralarmsu; oxYl ffi, wel jYfhk mygh' Bidk E. fuliuwirrNfh8 "TIf;din%eé iy
wj idkfh8 "ud%; & Wire kef_kyr uyfo:;” KB;E. fuiiu wirtNfh; “uehd yd wj idkfh§
iem; e|n3/4&_|hU ngyr yd ol K uyo I,imfh; fud_lkf >k;jh by, hh' wjg ~“kEtu uyy
mfoYh I ko avd, I,mj,ko i,Nj yUJk u; ifhI” fuu Ou GFY1h sju; mIHIK uUgfr
mj ;knekauy§ >Kkiuh muk lyk fRT%'%

7 rEmh ( Chrysaora Sp.
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Physalia utriculus (Blue bottle Jellyfish/ Bdl fyd3$ Bdl B Fadi3s&

1lulkH fc, ufillg jJvi fjki ndyr remhl orK i;jfhl jk fulyf. ikj fjkjg
we; F; wj%K fyd ,dk, meye; bm, hll "Floateré jd; fhkmlwe'futhU|,Jhdgc hu;mg
mdfjnk i<f. wioirfhk wlhj |xerh 1 Tug WmBdT f&'furak yud we;" aYd,u i ,Jhdg
why bm,fhE. 7 fi'Aa'l" bm, fhigmy;gt,f,kk, meye; :kE. iy Rdgj I’ fuhwe eT g
og%lmhIoIJdE g jef&' al iy; oxYl ffi, wk; 3/41.,kakofuu k .dyldu; h' Biidk
E. fudi™ wirtN1 udi j, §"fkdje|n%ckjdf3&w re kef . kyruyy 1, dmfh "kR;E. fuldiT
wirtNl udi j,8"ueh-c,é jhUngyr yiolKuyy I,dmfh; ny, j we; ufjr<g fiky fo'
furg ih” fc, uik w; Bk Akidf. fl'thJeauydk I< yelfl fudygh'olgkh18 w;mh
fi<uug fkdyeljk mBEwe ¢ jeaulh , 1 uh yel" we; jk ;jd, Be<, jJir _Kkdjl fyd
iodl, fyd suu; mygh'

8 rtmh ( Physalia Utriculus fc, u; ifhl

Rhopilema hispidus (Sand type jellyfish/TRdE Fyd3-m,dl Bd FidRs

ikfd aYITNh fi'é' 401 muK oljdjefé ty u;mg mDIGh w; Yhk f_dfrdih' 1y
meye ; foy orkw rr; yurem,,o jea ;Tug m jk' Oral arms ih,, thfkl yd ne§ ; k
uhyhl idoh' u’ foyh mriu oxYD ffi, tBf, 1 jHim; O we;' kR;E. fudi¥v |ufh§
Mueh - 1em;eTn¥%& Y ,xBdfd JhU yd W3 re uyyl imfh olkg yelh'm; ;,7 1,mfé ny, j
yufd'

9 rEmh ( Rhopilema hispidum fc, u; ithl
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Lobonemoides robustus (White type jellyfish / EnfyiR $ ; kk FidR&

f1'0' 50 muK ol jd uYITNhlk h; ik orh' udy flhrer riYhlk 1kfd u;mg uOH
mfoYhwijrKh awe; fKFrrE i ;K ,dk, fyd frdi meyehl _K' frrE i ;K 1y meye; h we ; eT
i;kf. |kfomg olrh ;0071 meye; h' fla Oralarmswgl ; fnkw; rtjdukuofmfkfkl'
srIrimE_ed ;K; u. kwd_erhuwe' oxYl ffi, Jeamrumygkfkfuu rirEm ;k; uzh'
Rhopilema hlspldum gudfmily YR u; nukwvfoy orh' ai I're nj Rhispidum gjvd wvh'
Bidk E. fudi¥v |ufhE"fdee|n3/4— d3/4 &Y ,x0df6 ngyr jhU iy Wireuyy I ,imhky §;
olkg ,efi" I,mwlY;h ny,j yufd' (’)g wu;rj kB3 E. fudi ™ 1ufh§ "ueh - Tem;eTn%
;IKdu,fndIdeY;monj,oIkgwe;'

10 rEmh ( Lobonemoides robustus fc, u; ifhl
Chiropsoides buitendijki

Box jellyfish GfYl jk w;r fmUa yeve; ik orh' iTm%K foyfh wijrKh ikfd m<,
fi'n8oWi fi'6’' 71 muK &' 1kfo my, oirh wiikkfh 1:dk y;rk _dyldmdo y; ri mek
k."tutl tl _daylimiohl igm<fj,Igthme; ; IgmuKl ayyK _iy1d5; 9; w; rmygh’
tu -dy Bd 1y meye;h oxY D ffi, jeamr mygkfk fuu _dyBld u;h' ikj ;, we., yeve;
(Finger- like) k7 Wmdx. wgll mygk w;r tjd ikféo my, uUgu ol jd JKkE. Ik hl;h' kB;E.
fuliuwirtNu &l 1,Igmij‘ck-c,étolK yil kef.kyr uyy 1 ,imhky ny, j yu f&' 6g
wu;rj wfkl Bd, j,80 wv jea jJYfhk ,x1dj jgid “kEu uyy 1,imhIk yudh yelh' I,m
wlY ; J o jd¥%;d o'

11 rEmh ( Chiropsoides buitendijki fc, u; ifhl
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Chironexsp.

furak yutuwe; aYd,ui; jhif. ikfom<, fi'ii'12 ; w;r Wi fi'n' 11 I dkdo fmfkk
i~ foyhl orh' fmU4a yev; ikjll orK fudy o Box jellyfish afYIhl' f1& Gastric Punches
Ii<lru,l yev;h ikfomy, odrhwdikkfhkmg gmek k. k _dyldmd 1 ;rl" tu tl tl
-dyldmdofhk fomig tyyk -dy01 7; 9 ; w;r =0h yelh' oxYl ffi, jeamr mygkfk fuu
-dyBdu;h'Bidk E. fudiu ledk_]k |ufh§"wfm & kef. kyr uyyl Infhg yufd' 1 ,N
afylhl fkifé' ie'h' fuu O afYlh ;ju; m¥ufh1K ulgfr mj; K nelk . Kkiuh muK I
i1 lyk fIfy

12 rEmh ( Chironex sp fc, u; ifhl

fc, uz;ihlf. olGkhlg fmrd;j" olGkhl iy jjfyd; wjYH m; ldrhl Biug
fmrd; j olGkhl iyl, fc, u; iHhk yykd . ; yel KT th jJakfkh' fc, u; ihd kihdldrj
yyki _ekullk f;drj olGkhl i|yd fmdyfoé Irk idrmodhl m; Hdr -kkdjl\éjrhk w;r
mp, ; h' Ipomcea pescaprae fyj; 1T ;nrem; foy weU, k wUrd _Eu' ukdI3"EhN, TihU,"
fmd, f5, jek of -Eu" fmd, BB mikh Ilu'r; j je, fhdodmR ueu tw;i;RK i,nm; 1%uhkh’
01Gkh iy j izdkhu; an;, fmg fyd uzd ;ejIfuk hv iykhl ,eTug nyEk hd;dj,
/7 1hif6 fhfok éjrfhd mreyj 1a;' ;ukf.uu; dmdkh Ilfuko uh, nBl WUrd -y |I’t_]d

,nhh'

uli=, B%ulk;fh ffhfok éjrhkf. of; iy bfkk my, Yir fligi fc, u;
olGkhkg k;r Nickh f&6' Iru,+, t,Kk §rhkf. of;" mm mfoYh" uK iy oki 1 ,N f
olGkhg , 16" fc, u;ihkf_. 1djh jk YFf,lu,h iy; c,h aiufuk mjd oEd j,g avYd,
ydkhl |yuh yelh fc uik fy;fjk weij,g WE,_]k wel +0,, iukh Ir eku ||yd
wes;erT y weij,gudli |yJthkfhd0' ku; fujk idrmodh I mzudOir iy w; fnfy; j,
IhdIdB,Jh mYKIdIJkneuk vl ;ju; tJdm<n|J GoHizull meyeE, BRTull iy Br fkiue;

neak zfc, u; iHolGKkhl iy j Jydu wod, fri.hd friy, - ; Br ffjHm; ldr ,nd Eh h;hiZ
hkk +kg mj ; kK fmdy m<_ekuh'

-

13" 14 rEm Ipomoea Pescapram 1y Ipomoea stolonifera
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6g wusrj fc, uik _K;jh jeajk iuhk y wod, fjr< I,im j, *kj; BIfr mjre
il 1 fuk ixpdrihkf. O4; wirB ld IrEhyelh'YIrfh jea fldgi 1 fylEk wijrkKh jk mRE
weyu I we§fuk 1A8FIrg§we; ihyel fc, u; iHmydrhkwju fo'

15" 16 rEm ( JellyfishwjOiku y . jk k0w mjrej 1 yd Yirh fydEk jefik BAyT weyul'

filLHgydk I, yel fc, u;thdafYl m,n]j hu;dl yrig fydwjfndohl ,nd ;TuY ,x1dfd
wjg id.-rhhmRByrKhg . kkd ih™” fokif. hym; g fy; jknjwmf_ aYjdihh'

tr f1I'a TreKidr; K iy wipdzH €n" &' ti'a' o 1001
éjrydic,c iTm; wOHhkdxYh"
Y ,xBld JhUu aY juoHd, h
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EVANESCING BEAUTY AND VIABILITY OF COASTAL
BEACHES OF COLOMBO DISTRICT.

Colombo district is a developing urban region of Southern Sri Lanka. According to recent
(2012) censuscoastal population hits nearly a million(914,062) and the beach trash management is
highly influenced by rapid urbanization, poverty, population growth and tourism.

It has been stated
that three-fourth of the land sourced plastics come from uncontrolled waste or litter and whereas the
reminder come from gaps in the collection system itself (“Ocean Conservancy report,” 2017).Beach
trash comprises the slow decaying or accumulated manmade products at the seashore. According
to the estimates of UNEP (2009) coastal based sources are illegal domestic and industrial garbage
dumping, tourist resorts, hotels, restaurants, boutiques found along the coastal belt, fishing
harbors, fish anchorages and fish landing sites, urban centers bordering the coast, waste from
construction sites and beach visitors (both local and foreign). In addition, pedestrians at the canal
bridges, polluted canals or sewage and storm water runoff, coastal railway passengers, playing
children, gathering alcoholics or smokersalso bring considerable amount of waste to the beach.

Here coastal beaches of Colombo district such as Mattakkuliya, Galle face green,
Kollupitiya, Bambalapitiya, Wellawatte, Dehiwala, Mt.Lavaniya, Ratmalana and Morratuwa certain
locations are randomly chosen and continuous weekly data collection was made for two months on
the same locations (see figure 1 and figure 2). CCl measurement was made in transects of 10 m
width, each further divided into 2 m width strips in order to facilitate the counting of plastic
trash.Clean Coast Index (CCI) calculation was done using following formula:

Total plastic parts counted in lines = Plastic parts/ m*
Beach length 10m x beach width 6m

0-0.1 parts/m’ —very clean —nollitteris seen

0.1-0.25 parts/m’ —clean —no litteris seen over alarge area

0.25-0.5 parts/m’ — moderate — afew pieces of litter can be detected

0.5-1 parts/m’ —dirty — alot of waste on the shore

Morethan 1 part/m* —extremely dirty — most of the shore is covered with plastic debris.

Plastics
PET{1)HDPE(2) PVC{3)|LDPE[4|PP{5) Polystyrene(6) other(7)

01.04.2017 bags |Cans Regifoam |Cups Latitude |Longitude|Altitude |Mo, of plastics |Dp ca Cleaness
Wellawarte 4 13 7 0| 0 6 9 10 7]|6.8701964 79.85829 3 56| 093333 1B.6667|Dirty
Bambalapitiy 9 9 11 0| 2 B 50 7 8|6.883959¢79.855114 10 104| 173333 34.6667|Ex
Kollupitiya 0 7| 1 4] 1 4 3 2 6| 6.908125479.848979 13 24 04 B|Mo
5 c 3 & 0| 0 5 31 2 216.926408479.843639 46 56| 0.93333| 18.6667|Dirty
8 4 1 3 10 1 5 4|6.973278¢79.86829( 0| 38| 0.63333| 12.6667|Dirty
4 5 0| 0 9 1 4 5|6.855974q4 79.860454 0 30 0.5 10| Dirty
( 3 ( 0 2 0]6.838112479.86299. -4 7] 0.11667| 2.33333|C
B 10 13 0| 1 13 58 15 1216.822032q79.85426 5 132 22 44| Extremely d
: g 7 1 2 14, 2 516.747556¢79.889689 -18 57 0.95 1941
Plastics
PET(1]HDPE(2) pve(3)[LoPE(a[PPs)  [Polystyrene(s)  [other(7)
bags |Cans Regifoam | Cups Latitude |Longitude|Altitude |Mo. of plastics |Dp (€e]
7 12 8 0 1 < 5 14 3|6.8701964 79.85829 3 56| 093333| 1B.6667|Dirty
apitiy 13 8 10 3 1 56 8 2|6.883959479.855114 10 102 17 34|Ex
15 3 0 3 3 0 5 716.908125¢79.848979 19 40| 0.66667| 13.3333|D
26 B 28 0 1 21 2 7 31(6.923822q79.84443 3 124] 2.06667| 41.3333|Extreme
8 B 7 0 5 13 0 7 36(6.973278479.8682%( 0 82| 1.36667| 27.3333|Ex
18 13 ] 0 1 8 & 7 17|6.8559744 79.860454 0 76| 1.26667| 25.3333
2 2 2 4 2 4 4|6.838112479.86299 -4 22| 0.36667| 7.33333|Mod
14 10 15 0 - 15 32 15 19|6.822032479.86426 5 124 2.06667| 41.3333|E
14 15/ 3 0 4 17 1 7 11|6.747556479.88968 -18 72 12 24|Extre

Figure Data sheet depicts Clean Coast Index (CCI) of selected beach locations in
Colombo district of three weekends
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Figure Beach trash evaluation site map in Colombo district

Based on the beach survey of weekly records (figure 1)conducted for four months and the
analysis was done by the Clean Coast Index method, itis visible that most of the wastesgenerated in
the coastline of Colombo district are plastics, more precisely PET(typel plastic): bottles,
HDPE(type 2 plastic): grocery bags, and Polystyrene/PS (type 6 plastic): cups/ rigifoam/food
containers. However, beaches such as Moratuwa and Ratmalana hold mostly polypropylene (type
5 plastic) and HDPE (type 2): where the domestic containers and materials such as broken buckets
and toys took major part (figure3).

d). f).
Figure 3 Domestic garbage at Ratmalana - HDPE bag and glass bulb (a) and domestic
garbage at Morattuwa - HDPE toilet cleaner can (b), PET bottle (c) and a Polypropylene toy(d)
at Galle face and a Other (type 7) plastic wrap (e) and Polypropylene woven sack (f) at
Mattakuliya beach (photos taken atbeaches on March. 2017)

Other (type 7) plastic wrappers and polystyrene cups (type 6) and rigifoams (type 6) are
found everywhere regardless of the source. Wastes from smoking related activities also found
almost everywhere. However, wastes from fishing related activities are abundant in Dehiwala,
include nylon fishing nets, ropes and polystyrene float. Furthermore, PET bottle usage by the
fisherman also significantly high. It is also noticeable that wastes carried by the drainage canals do
accumulate at the beach or brought back by the ocean tides, such observations are remarkable in
the urban areas such as Kollupitiya, Bamblapitiya, Wellawatte and Dehiwala. However, it was
difficult to distinctly identify the source and define the route of such wastes as they later scattered
and dispersed at the shore by the wave currents. Even large quantity of waste (such as pile of plastic
bottles) are dumped under the bridges of the canals at Dehiwala and Wellawatte, this shows that
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most of the wastes are casted by the pedestrians of the Marine drive (a road) bridges in both
locations, this is same for the Galle road bridges of those canals as well. And wastes from sources
such as medical and recreation activities are less prominentin all sites.

Unlike advanced countries major disadvantage on waste management system in Sri Lanka
is lack of implementation of strict legislations such as polluter pays law. This has made that any
individual can cast waste at any part of the beach without any concern. Thus, the major essential
step on the beach trash mitigation could be the effective implementation of such preventive
measures; however, it has been realized as a developing country Sri Lanka has a way ahead to
reach that level. When we consider other possible ways of low cost waste mitigation, obviously
there is a clear need for identification of wastes and their sources; this enables us to find the barriers
and success factors affecting the sustainable beach trash management in Colombo district.
However, recently implemented source level categorization of municipal wastes and

. In addition, existing routine daily municipal beach grooming in certain
locations such as Galle face green (stretches for a half km along coastal belt), Crow Island Beach
Park and Mt. Lavania hotel beach are considerably effective in maintaining the clean environment.
However, it cannot be applicable to all other regions as it is labor intensive and require more
financial allocation. On this regard, several social and environmental challenges are faced by the
local municipal councils on dealing with beach trash in coastal belt of Colombo.

Mechanized beach grooming is in practice over 90 countries in six continents. For more
than past 45 years. However, implementing such machines in Colombo district coastal belt has a
major drawback; as most of the seashore in Colombo district is fenced by rocks in order to mitigate
tidal erosion, and except Mattakkuliya to Galle face green coastal belt a long area lined by coastal
railway line which is relatively elevated from the land, thus, it is not possible to move the grooming
tractor across the rail track to reach the beach. Furthermore, in most of the areas rock fence meets
the water level without a sandy beach or with a very narrow gab that are seasonally inundated by
tides,due to this reason using machinery for beach grooming is totally impossible in these locations.
Thus, it has been recognized that source level waste management, and banning certain waste
category (plastic bag and polystyrene containers), placing public garbage bins, free housing
schemes accompanied with poverty alleviation in certain sites where poor people live in sheds(as
they cast their domestic wastes at the beach) could be few of the possible solutions.

To sum up that there is a need to take proper mitigation to stop domestic dumping at
beaches in areas of Colombo district such as Ratmalana and Moratuwa. Similarly, dumping from
hotels has to be banned in Wellawatte and Bambalapitiya area.

.Itis also suggested to keep stickers mentioning intrains
and other public transports or introduce waste bins in the trains. Fisherman should refrain from
using PET bottles as already instructed and also they should change their attitudes towards
handling wastes such as used nylon fishing nets and polystyrene floats and buoys, this is applicable
to the rural poor population of the beaches in Ratmalana and Moratuwa. However, to reduce the
waste from beach visitors it is advisable to

Though waste bins, billboards and frequent beach cleanups are found in beach locations
such as Galle face, Mattakuliya and Mt.Lavaniya, lack of strict rules and penalty system fail to stop
the beach visitors polluting the environment. In general, urban areas such as beaches in Colombo
(Mattakuliya to Dehiwala) public gather during the evening (usually from 5 p.m.) and till night time
(usually till 20 p.m.) thus, it is advisable to use the support of environmental police division or
specially assignedstaffs from relevant municipal council to monitor and collect penalty from the
offenders only during that time. In addition, impact of tourismin the beach trash is negligible, except
PET bottles, beer cans and some smoking related wastes there is nothing to blame, hence most of
such wastes are produced by locals.
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Furthermore, presence of some beach restaurants is quite beneficial here, as the restaurant
staff do maintain the beach sand clean in order to attract tourists and ameliorate their business.
Furthermore, interestingly now certain youth movements are actively involved in self-funded beach
cleanup programmes at selected locations in the beaches of Colombo.However, after the recent
polythene and Styrofoam ban (implemented from 1% of September 2017) in Sri Lanka these two
items are not observed in these locations but PET bottles and all other kinds of trash mentioned here
are still persist (based on recent observations in January 2018). Thus, it is recommended that
Colombo Municipal Council, Dehiwala - Mt.Lavania municipalityand Moratuwa municipal council of
Colombo district should get appropriate steps to bring the beach trash issue to an end by
considering the solutions discussed in this paper.

because biodegradable alternative to these items e.g. cellulose based ice cream

or yogurt cups, paper straws, paper shock absorbents and paper packeting, or methods such as

are already exist or being

discussed in countries such as Japan and United Kingdom respectively.In addition, as a country Sri

Lanka's status and reputation is more importantly determined by its cleanness. Though awareness
programmes and public stewardship are yet less effective compare to laws and penalties.

Sivakumaran Sivaramanan
Environmental Officer,
Central Environmental Authority.

Sarath Kotagama

Vidya Jothi, Emeritus Professor,
Department of Zoology,
University of Colombo.
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