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gmam§e:
 
 dm`w‘§S>br` H$m~©Z S>m`AmoŠgmB©S> (CO ) Ho$ ~‹T>Zo Ho$ n[aUm‘ñdê$n, Xw{Z`m Ho$ ‘hmgmJa Am¡a A{YH$ Aåbr` hmo 2

aho h¢, Am¡a Bg n[adV©Z H$s Xa VoOr go ~T> ahr h¡& Bg g‘wÐr AåbrH$aU go g‘wÐr O¡d {d{dYVm Ho$ H$B© g§JR>ZmË‘H$ ñVa 
na ‘hËdnyU© emar[aH$, nm[apñW{VH$ Am¡a {dH$mgdmXr n[aUm‘ hmo gH$Vo h¢& H$sQ> qS>^H$ {dH$mg Ho$ MaU H$m ZmµOwH$ {hñgm 
‘mZo OmVo h¢; do M`Z, ̂ Vu Am¡a OZg§»`m Ho$ aIaImd ‘| Amdí`H$ h¡ Am¡a ̀ o n`m©daU Ho$ ~Xbmd Ho$ à{V gdoXZerb h¢ & 
BZ g‘wÐr Ord na, ImgH$a BZHo$ {dH$mg Ho$ MaUm| na Bg {n.EM. (pH) n[adV©Z Ho$ à^md na ~hþV H$‘ OmZH$mar h¡& 
g‘wÐr AåbrH$aU AZwg§YmZ AnZr àma§{^H$ AdñWm ‘| h¡, Am¡a ̀ h joÌ VoOr go ~T>> ahm h¡& Bg AZwÀN>oX ‘|, h‘ H$sQ> 
qS>^H$m| Ho$ MaUm| na g‘wÐr AåbrH$aU go hmoZo dmbo à^md na àH$m{eV òmoVm| Am¡a Omo A^r àJ{V ‘| h¡ CZH$s g‘rjm 
H$a|Jo&  

AmYma eãX: g‘wÐr AåbrH$aU, H$m~©Z S>m`Am°ŠgmBS, H$sQ> qS>^H$, M`Z, ̂ Vu

n[aM`
 
 H$B© Mb aho d¡{œH$ ‘mZdr` n[adV©Z à{H«$`mAm| ‘| go, ~‹T>>Vo dm`w‘§S>br` H$m~©Z S>m`Am°ŠgmBS> go g‘wÐr Ord Am¡a 
O¡d ̂ y agm`Z emó na Jham à^md nS>Zo H$s gå^mdZm h¡ ({MÌ.1.) & O~ H$m~©Z S>m`Am°ŠgmBS g‘wÐ Ho$ nmZr ‘| Kwb 
OmVm h¡ V~ g‘wÐr H$m~m}ZoQ> agm`Z {dkmZ§ Am¡a {n.EM. ‘| ~Xbmd bmVm h¡ (XmoZm H$‘ hmo OmVo h¢) & {n.EM. Ho$ H$‘ hmoZo H$s 
Bg à{H«$`m H$mo g‘wÐr  AåbrH$aU H$hm OmVm h¡. {nN>bo 200 dfm] ‘| ~T>Vr H$m~©Z S>m`Am°ŠgmBS> Ho$ dOh go g‘wÐ Ho$ nmZr 
H$m {n.EM. 0.1 BH$mB© go H$‘ hþAm h¡ (Caldeira and Wickett, 2003; Orr et al., 2005) & ̀ h ̂ {dî`dmUr h¡ {H$ gZ² 
2100 ‘| dm¶w‘§S>br¶ H$m~©Z S>m¶Am°³gmBS> gm§ÐVm 1200 nr.nr.E‘. VH$ nhþ§M gH$Vr h¡, {OgHo$ n[aUm‘ñdê$n g‘wÐr 
{n.EM. 0.3-0.4 BH$mB`m| go KQ> gH$Vm h¡ (Caldeira and Wickett, 2003; Raven et al., 2005)& AåbrH$aU Ho$ 
O¡{dH$ Am¡a nm[apñW{VH$ n[aUm‘m| Ho$ ~mao ‘| h‘mam kmZ A~ ̂ r AnZr àma§{^H$ AdñWm ‘| h¡ (Raven et al., 2005) & 
Bg g‘wÐr AåbrH$aU go g‘wÐr O¡d {d{dYVm Ho$ H$B© g§JR>ZmË‘H$ ñVa na ‘hËdnyU© emar[aH$, nm[apñW{VH$ Am¡a 
{dH$mgdmXr n[aUm‘ hmo gH$Vo h¢ (Portner et al., 2004, 2005; Raven et al., 2005)& 

 O¡go O¡go H$m~©Z S>m`Am°ŠgmBS> ~T>Vm h¡ Am¡a {n.EM. KQ>Zo bJVm h¡ dhm§ H$m~m}ZoQ> Am`Z H$s CnbãYVm H$‘ hmoZo 
bJVr h¡, {OgH$s dOh go H¡$pëe`‘ H$m~m}ZoQ> ga§MZmAm| H$m {dKQ>Z hmo gH$Vm h¡ & BgH$m Jham à^md Hw$N> àOm{V`m| na 
hmo gH$Vm h¡ {OZHo$ H¡$pëe`‘ H$m~m}ZoQ> Ho$ H§$H$mb hmoVo h¢ (‘y±Jo H$s MÅ>mZ, Hw$N> nmXn ßbdH$, ‘mobñH$ Am¡a E{H$ZmoS>åg©©) h¢ 
&. g‘wÐr AåbrH$aU AZwg§YmZ ‘w»`V: BZ H¡$ëHo$[a¶g g‘wÐr Ordm| na ImgH$a ‘y±Jo H$s MÅ>mZm|o Am¡a H$moH$mo{bWmo’$moa 
na$Ho$[ÝÐV {H$`m h¡ &
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1) ApñVËd na à^md 

 `h ì`mnH$ ê$n go ñdrH$ma {H$`m J`m h¡ {H$ H$sQ> qS>^H$ {dH$mg Ho$ MaU H$m ZmµOwH$ {hñgm h¢¡; do M`Z, ̂ Vu Am¡a 
OZg§»`m Ho$ aIaImd ‘| Amdí`H$ h¢, Am¡a ̀ o n`m©daU Ho$ ~Xbmd Ho$ à{V g§doXZerb h¢¡, nmoQ>©Za Ed§ ’¡$aob 2008 & Hw$N> 
àOm{V`m| ‘| {n.EM. ‘| Wmo‹S>r gr H$‘r ̂ r J§^ra à^md S>mb gH$Vr h¡ CXmhaU Ho$ {bE, ̂ §Jwa {gVmam ({’$Amo{W«j ’«$m{J{bg 
(Ophiothrix fragilis) Ho$ bmdm© ‘| {n.EM. H$s H$‘r (0.2 BH$mB`m|) Ho$ H$maU Ho$db 8 {XZm| Ho$ {ZfoMZ Ho$ ~mX, 100% 
‘¥Ë`w Xa h¡ (Dupont et al., 2008)& ‘¥Ë`w Xa ‘| d¥{Õ H$B© AÝ` àOm{V`m| ‘| ^r XoIr JB© h¡, O¡go H$s H«$ñQ>o{e`Z 
(AH$m{Q©>`m Q>m|g (Acaritia tonsa), go{‘~bmZwg ~bZmoBS²>g (Smibalanus balanoides) (Findlay et al., 

2008)), ‘mobñH$ ({‘{Q>bwg ESw>{bg (Mytilus edulis) (Gazean et al., 2008), H«$ñgmopñQ´>¶m {JJmg 
(Crassostrea gigas) (Parker et al., 2008; Kurihara 2008)) Am¡a EH$æZmoXoåg© Apå’$Cam {’${b’$mo‘u              
(-Amphiura filiformi), {~«gmopßgg pë¶«’o$am (Brisopsis lyrifera) (Wren et al., 2008); E{MZmoXo‘©Vm ‘„r 
(Echinometra mathaei) ( Kurihara and Shirayama, 2004; Kurihara et al., 2004). H$‘ nr.EM. ‘| g‘wÐr 
gmhr (óm|½æbmogÝÌVwg ÐmoE~{MEpÝgg (Strongylocentrotus droebachiensis)) Am¡a Zm°Z H$¡pëg’$mB§§J Q>çy{ZHo$Q> 
bmdm© ‘| ‘¥Ë`w Xa ‘| H$‘r nmB© JB© h¡ ({MÌ.2) (Dupont and Thorndyke, 2008). 

nm[apñW{VH$ nañna {H$¶m 
g§^m{dV {n. EM. Am¡a (CO ) H$m à^md2

   {MÌ.1.
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2)� {dH$mg Xa na à^md 

 g‘wÐr AåbrH$aU {dH$mg Xa ‘| H$‘r Ho$ gmW OwS>m hþAm h¡ & H$‘ nr.EM. ‘| bmdm© Ho$ {dH$mg ‘| A{YH$ g‘` bJVm 
h¡& ßbdH$ ‘| ‘¥Ë`w Xa Á`mXm hmoVr h¡, Am¡a AJa bmdm© Á`mXm g‘` ßbdH$ nmZr ‘| {~VmVm h¡ V~ {eH$ma hmoZo H$s gå^mdZm 
Á`mXm hmoVr h¡. Hw$N> àOm{V`m| ‘| CZHo$ {dH$mg ‘| {dbå~ CZ ‘¥Ë`w Xa Ho$ gmW H$‘ go H$‘ gh g§~Õ h¡& H$‘ nr.EM. ‘| 
g‘wÐr gmhr nagÝÌmoVwg {b{dSw>g (Paracentrotus lividus) Á`mXm {XZ bJVo h¢ nmoñQ> ‘oQ>m‘mo{’©$H$ MaU VH$ nhþ±MZo Ho$ 
{bE ({MÌ.3), bo{H$Z Bg MaU VH$ nhþ±MZo dmbo bmdm© H$s g§»`m H$m’$s A{YH$ h¡ (Dupont and Thorndyke, 

2008). dmñV{dH$ Xw{Z`m ‘| {dH$mg ‘| Bg Xoar go bmdm© Ho$ ApñVËd na AÝ` n[aUm‘ hmo gH$Vo h¢ & OëXr {dH$mg g§^dV: 
bm^àX h¡ Am¡a {db§{~V {dH$mg go {db§{~V goQ>rbo‘|Q> hmoVm h¡, {Oggo `o ñWmZr` Am~mXr H$mo à^m{dV H$a gH$Vo h¢ & 
ßbdH$ nmZr ‘| ‘¥Ë`w Xa Á`mXm hmoVr h¡, Am¡a AJa bmdm© Á`mXm g‘` ßbdH$ nmZr ‘| {~VmVm h¡ V~ CgHo$ {eH$ma hmoZo H$s 
g§^mdZm ~T>�OmVr h¡& ̀ o g~ EH$ Cƒ JwUdV dmg ‘| (Miner, 2005; Elkin and Marshall, 2007) BgHo$ Ambmdm, 
Ohm± H$B© nm[apñW{VH$ à{H«$`mE§ qgH«$moZmBµO h¢ CXhmaU Ho$ {bE, ~ZmH$b bmdm© Omo ßbdH$ ‘| h¡ dmo dg§V pIbZo Ho$ gmW 
‘ob ImVo h¢ & ̀ {X bmdm© Ho$ {dH$mg ‘| {db§~ hmo Vmo do dg§V pIbZo Ho$ gmW qgH«${Z hm{gb Zht {H$`m OmEJm (Findlay et 

al. 2008) & ^Vu H$m g‘` ^r ‘hËdnyU© h¡ H$¶m|{H$ Xoar go ~gZo go H$‘ CÎmaOr{dVm nmB© OmVr h¡ (Kendall et al., 

1985) &

^§Jwa {gVmam

CƒV‘ ‘¥Ë¶w Xa bo{H$Z Hw$N> Or[dV h¢

{MÌ.2.

3)  nËWamZm na à^md
 
 Á`mXm H$m~©Z S>m`Am°ŠgmB©S> H$s gm§ÐVm Ho$ H$maU g‘wÐr nmZr ‘| H¡$pëg`‘ H$m~m}ZoQ> H$s g§V¥{á ‘| H$‘r hmo ahr h¡& 
Bg{bE g‘wÐr  AåbrH$aU g‘wXm` H$m Ü`mZ nËWamZm Am¡a H$mpëgpâ`§J àOm{V`m| na Á`mXm h¡ & H$‘ nr.EM. ‘| (7.9) 
^§Jwa {gVmam, Amo{’$Amo{W«j ’«$m{J{bg (Ophiothrix fragilis) ‘| Jham H§$H$mb {dénVmE§ XoIm J`m h¡ ({MÌ.4.) 
(Dupont et al. 2008)& grn Am¡a ‘wñgob bmdm© ‘| H$‘ nr.EM. (7.8) go Á`mXm g§»`m ‘| {dH¥$V Jmobo XoIo JE h¢¡ 
(Kurihara, 2008) & bmdm© Ho$ H§$H$mb na g‘wÐr  AåbrH$aU H$m ~hþV H$‘ à^md h¡ (Dupont and Thorndyke, 

2008). CXmhaU Ho$ {bE  H$‘ nr.EM. ‘| ̂ bo hr Hw$N> A{Z`{‘V I{ZO Am¡a H$Q>md g‘wÐr gmhr ‘| XoIm J`m hmo bo{H$Z 
CZHo$ gH$b AmH$m[aH$s Am¡a Z Vmo CZH$s ̀ mo½`Vm H$mo à^m{dV {H$`m h¡ ({MÌ. 5.) (Clark et al., 2008).



g‘wÐ gmhr

H$‘ nr.EM. ‘|o {dH$mg ‘| Xoar

{MÌ.3.

^§Jwa {gVmam

H$‘ nr EM. ‘|o Agm‘mÝ¶ H§$H$mb H$m {dH$mg

g‘wÐ gmhr

H§$H$mb {dH$mg na g‘wÐ AåbrH$aU H$m H$moB© Aga Zht 
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{MÌ.5.

{MÌ.4

4)  emar[aH$ {H«$`m na à^md

 g‘wÐr AåbrH$aU H$B© emar[aH$ ‘mnX§S> H$mo à^m{dV H$aVm h¡ Am¡a nËWamZm CZ‘| go EH$ h¡ (Portner, 2008). 
^jU  EH$ à‘wI emar[aH$ à{H«$`m h¡ Omo g‘wÐr AåbrH$aU go à^m{dV hmo gH$Vm h¡. CXhmaU Ho$ {bE, H$‘ nr.EM. ‘| 
E{MZmoXo‘© bmdm© ‘| ̂ jU j‘Vm ~hþV H$‘ hmo OmVr h¡ {Oggo ‘oQ>m‘mo’$m}{gg ‘| Xoar hmoVr h¡ Am¡a BZ‘|o ‘¥Ë`w Xa ̂ r Á`mXm 
hmoVr h¡ & 



(Valtilingon et al., 2001) & ̂ jU na g‘wÐr AåbrH$aU Ho$ à^md go h‘ AÝ` à{H«$`m`m| na (O¡go [H$ - ApñVËd, 
{dH$mg Xa Am¡a D$Om© nËWamZm g{hV {Z^©a à{H«$`m) hmoZo dmbo BgHo$ à^mdm| H$mo g‘P gH$Vo h¢ ({MÌ. 6.). 
 

       
Ordm| H$m AZwHy$bZ 

 g‘wÐr AåbrH$aU Ho$ à{V AZwHy$b ahZo H$s Ordm| H$s j‘Vm Ho$ ~mao ‘| h‘ ~hþV H$‘ OmZVo h¢ & EH$ ~hþ nr‹T>r à`moJ ‘| 
Omo H$monronmo‹S> (AH$m{Q©>`m Q>m|g (Acartia tonsa)) na {H$`m J`m Wm, Cggo ̀ h nVm Mbm {H$ Ho$db EH$ hr nrT>r na g‘wÐr 
AåbrH$aU H$m à^md Wm Am¡a AÝ` nr{T>>`m| na BgH$m H$moB© n[aUm‘ Zht Wm, em`X ̀ o nrEM Ho$ à{V| AZwHy${bV hmo MwHo$ Wo 
(Kurihara, 2008).
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