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bra‰if¤ â£L¥ gu¥ãyhd Û‹âuŸ F¿¤j MŒtyrš; bra‰if¤ 

â£oš nk‰bfhŸs¥gL« gÇ£rh®ªj Û‹ão tÊKiwfŸ k‰W« 

mt‰¿‹ _y« bgw¥gL« ga‹ M»ait F¿¤j MŒtyrš.

bu«ah L.  n#h. K. »H¡Fl‹, nõhgh n#h »H¡Fl‹, k‰W« bt§fnlr‹ P.

—bra‰if¤â£L ÃWt¥g£l fhy« Kjš mJ v¥go brašgL»wJ v‹d Éisîfis 

V‰gL¤J»wJ ngh‹w m«r§fŸ bjhl®ªJ f©fhÂ¡f¥g£L, kâ¥ghŒî brŒa¥g£L 

tU»‹wd. m§F V‰gL« flšrh® cÆ®k¤âuË‹ msî, mt‰¿‹ gštifik, bgU¡f«, 

KjÈa Étu§fS«, F¿¥ghf Û‹fË‹ Fona‰w«, bgU¡f«, gštifik KjÈa Étu§fŸ 

bt›ntW tifahd tÊKiwfis¥ ga‹gL¤â nrfÇ¡f¥g£L tU»‹wd. vªjbthU 

F¿¥ã£l, jÅ¥g£l braštÊKiwí« JšÈakhd fÂ¥òfis, juîfis¤ ju ïayhJ. 

vdnt neuo nk‰gh®it, ftÅ¥ò, bjhiyöu¤âÈUªJ ïa¡f¥gL« thfdßâahd 

f©fhÂ¥ò, MŒî (ROV-fŸ - Remotely Operated Vehicles) Û‹ão fUÉfŸ k‰W« xÈ rh® 

mtjhÅ¥ò tÊKiwfŸ vd gy tÊKiwfŸ bra‰if¤â£L bjhl®ghf¡ ifahs¥gL»‹wd. 

cyfshÉa msÉš bra‰if¤â£Lfis (AR) kâ¥ghŒî brŒa gytifahd ‘khâÇfŸ’ 

nrfÇ¥ò tÊKiwfS«, òŸËÉtu - MŒtyrš tÊKiwfS« ga‹gL¤j¥gL»‹wd.

1. neuo nk‰gh®it / mtjhÅ¥ò - SCUBA Mœflš Ú®_œ» tšYe®fËš 

   nk‰bfhŸs¥gL« R‰whŒî

ïªj Mœflš Ú®_œ»¡FG¡fŸ fl‰gLifÆš xU F¿¥ã£l gu¥gsÉš  

(10 x 10 Û)  bra‰if¤â£L¡F nkyhf, Úªâ¢ bršifÆš f©Q¡F¤ bjËthf¥ òy¥gl¡ 

Toat‰iw, j§fŸ gyiffËš F¿¤J¡ bfhŸth®fŸ. ï›thW xU F¿¥ã£l fhy 

msî¡F¡ F¿¤J¡bfh©L mt‰iw kâ¥ghŒî brŒth®fŸ. ï›tifahd kâ¥ghŒî 

Kiw bghJ¥gilahd kâ¥ghŒîfis¥ gâî brŒa áwªj tÊKiwahF«. Mdhš, ïªj 

kâ¥ghŒîfŸ, r«gªj¥g£l Mœflš _œ»Æ‹ m¿th‰wš nr®ªnj mikí«. m›t¥nghJ 

nrfÇ¡f¥gL« òŸËÉtu§fis x¥ò neh¡» ïªj¤ juîfŸ k£L« nghJkhditašy. 

mšyJ bt›ntW neu¤âš âu£l¥gL« òŸË Étu§fis x¥òneh¡»¥ Mœflš 

_œ» tšYe®fshš âu£l¥gL« Étu§fis¡ bfh©L brŒaÉayhJ v‹w nghJ« 

bra‰if¤â£L¥ gFâÆyhd Éndhjkhd ÃfœîfŸ, mÇa fh£áfis¥ bgWtâš, mit 

F¿¤j mtjhÅ¥òfis nk‰bfhŸtâš ïªj tÊKiw neÇa gaid¤ jU»wJ. nkY«, ïªj 

Mœflš _œ» tšYe®fis¥ ga‹gL¤â bra‰if¤ â£L rh®ªj NHikit / cÆ®fis¥ 

ngÂ¥ guhkÇ¤jš, ïl« bga®¤jš, k‰W« ranching x¤âiffŸ nk‰bfhŸSjš MŒîfŸ 

nk‰bfhŸSjš M»ait neÇa gadË¡F«.

m. f£òy‹ rh® cÆÇfŸ v©Â¡if¤ âu£lš

UVC - (underwater visual census) vd¥gL« flyhH f£òy‹ rh® T£L¤bjhif¡ fz¡bfL¥ò 

v‹w tÊKiw bra‰if¤â£L¥ gFâÆyhd Û‹fË‹ T£L¤ bjhifia, tifikfis¡ 

fz¡bfL¡f cjî« áwªj tÊKiwahF«. bra‰if¤â£L¥ gFâÆš bjËthf¥ gh®¡f 

Koí« ïl¤âš ïªj tÊKiwÆš fz¡bfL¥ò nk‰bfhŸs¥gL«. SCUBA Ú® _œ»¥ 

gÆ‰áí«, cgfuz§fS« iftrÄU¡F« Mœflš Ú®_œ»fŸ bra‰if¤â£LfËÈU¡F« 
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Û‹fis¡ fz¡»lš, mt‰¿‹ Ús - mfy§fis msbtL¤jš, mt‰¿‹ òif¥gl§fŸ 

fhbzh»Ÿ vL¤jš M»a brašghLfis nk‰bfhŸ»wh®fŸ.

F¿¥ã£l ÚsKŸs gFâÆš Úªâ MŒî nk‰bfhŸSjš

(1) °£Ç¥ £uh‹b[¡£ : K‹dnu - Ã®zÆ¡f¥g£l fhy ïilbtËÆš K‹dnu - 

Ã®zÆ¡f¥g£l Ús§bfh©l gFâ tÊahf Mœflš Ú®_œ» tšYe® Úªâathnw, 

m§nf mt® fhQ«, vâ®bfhŸS« všyh Û‹fisí«, flšrh® cÆÇfisí« 

g£oaÈ£L¡ F¿¤jgo gâî brŒJbfh©nl nghth®.

(2) ghÆ©£ fî©£ - xnuÆl¤âš Ãiyahf ïUªjgo nk‰bfhŸS«  

fz¡bfL¥ò : Mœflš Ú®_œ» tšYd® xU F¿¥ã£l òŸËÆš Ãiyahf 

Ã‹wgo, mtiu¢ R‰¿YKŸs F¿¥ã£l gu¥ãš mšyJ ÚÇ‹ bjhF¥ãš V‰bfdnt 

tF¤Jiu¡f¥g£LŸs fhy mtfhr¤âš, fhz¡Toa Û‹tifikfis¡ 

F¿¤J¡bfhŸth®.

(3) (Species - time random count) Ã®zÆ¡f¥g£l gu¥ãš m§nfÆUªnj Úªâ vâ®¥gL« 

Û‹fis¥ g£oaÈlš Mœflš _œ», R‰whŒî¡bfd¡ F¿¡f¥g£LŸs gFâÆš K‹ - 

Ã®za§fŸ vJîÄšyhkš m§nfÆ§nf, F¿¥ã£l fhy msî¡F Úªâ¡bfh©oUªJ 

vâ®¥gL« Û‹fis, cÆÇfis, btWnk g£oaÈ£L, mšyJ KjÈš f©lJ ïJ, 

ïu©lhtJ f©lJ ïJ v‹W tÇir¡»ukkhf¥ g£oaÈ£L¥ gâîbrŒjš.

(4) gytif¢ R‰whŒîfË‹ xU§»izªJ tÊKiw : f©zhš gh®¤J, f©Q¡F¥ 

òydhF« Éj§fËš fz¡»l¥g£L, kâ¥ghŒî brŒa¥g£L¥ bgw¥gL« cÆ®k¡ 

T£L¤bjhif rh® òŸË Étu¡ fz¡bfL¥ò tÊKiwÆ‹ _y« gšntW 

bra‰if¤â£L¥ gFâfËš x¥Õ£lsÉyhd bgU¡f« fz¡»l¥gL»wJ. mšyJ, 

Ã®zÆ¡f¥g£l fhyf£l¤âš xU jÅ bra‰if¤â£L mšyJ xU bra‰if¤â£L¤ 

bjhFâfŸ fhz¥gL« tifikfŸ, bgU¡f« M»ait fz¡»l¥g£L mj‹ _y« 

Û‹fË‹ gštifik rh® F¿¥gh‹fŸ kâ¥ãl¥gL»wJ.

e‹ik : mÊî V‰gL¤jhj, mªjªj gFâfËnyna R‰whŒî nk‰bfhŸs¥gL« tÊKiw.

ghâ¥ò : gfš neu¤âš ïªj f£òy‹rh® R‰whŒî nk‰bfhŸs¥gLtjhš ïªj tÊKiwÆš  

  bgw¥gL« òŸËÉtu§fS«, juîfS« gfš neu¤âš Kid¥ghf ïa§F«  

  Û‹tiffË‹ khâÇfis k£Lnk mâfkhf¤ âu£l neU« thŒ¥ãU¡»wJ. ïuî  

  neu§fËš Kid¥ghf ïa§F« Û‹ tiffË‹, khâÇfis k£Lnk mâfkhf¤  

  âu£l neU« thŒ¥ãU¡»wJ. ïuî neu§fËš Kid¥ghf-ïa§F« Û‹ tiffŸ,  

  mit F¿¤j juîfŸ fz¡»l¥glhkš nghf thŒ¥ãU¡»wJ.
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x¥Õ£lsÉyhd Äifasî / bgU¡f« (Odum, 1970)

               ni x 100 
RA = -------------  

   N
ïâš v‹gJ xU F¿¥ã£l tif Û‹fË‹ T£L v©Â¡ifia¡ F¿¡»wJ. ‘N’ v‹gJ 

mid¤Jtiffisí« nr®ªj Û‹fË‹ T£L v©Â¡ifia¡ F¿¡»wJ.

Û‹ gštifik¤ juî m£ltiz

Ì«¥[Å‹ nkyhâ¡f¤ juî m£ltiz 

(Simpson’s dominance index Harper, 1999)

D =  Σ	ni (ni -1)/N (N-1)

ïâš, ni v‹gJ xU F¿¥ã£l tif Û‹fË‹ T£L v©Â¡ifia¡ F¿¡»wJ. N v‹gJ 

mid¤J tifahd Û‹fË‹ T£L v©Â¡ifia¡ F¿¡»wJ.

Ì«¥[‹ - Étu gštifik¤ juî m£ltiz 

Simpson index of diversity

D’ =(1-D)

(Simpson - Weaver diversity index (H1)

H’ = [Σpi(lnpi)]

ïâš H v‹gJ gštifikia¡ F¿¡F« juî m£ltiz: pi = ni/Ni ïâš ni v‹gJ xU 

F¿¥ã£l tif ÛÅ‹ msÉš nrfÇ¡f¥g£l mªj Û‹fË‹ v©Â¡if N v‹gJ všyh 

tiffis¢ nr®ªj Û‹fisí« cŸsl¡»a bkh¤j v©Â¡if.

Û‹ts« (Species richness)

kh®¡by~¥ juî m£ltiz, d (Margalef Index, D)

d = (S -1/Ln N)

ïâš S v‹gJ xU khâÇÆš ïl«bgW« Û‹ tiffË‹ v©Â¡if N v‹gJ mªj 

‘khâÇ’Æš ïl«bgW« jÅ Û‹fË‹ bkh¤j v©Â¡if

Û‹ tiffË‹ rk¢Ó®ik  (Species evenness (Pielov index, E) ãanyh› juî  

m£ltiz E)

E = H’/LognS

ïâš S v‹gJ Û‹tiffË‹ bkh¤j v©Â¡if H v‹gJ õhd‹ - åd® gštifik 

juî m£ltiz.

M. eh‰rJu¤bjhFâ¢ R‰whŒî (Quadnat Survey)

ftÅ¥ò¡F c£gL¤j¥gL« gFâÆš xU tÇ¢r£lf mik¥ò (grid) bghU¤j¥g£L 

mj‹ _y« m§FŸs Û‹fË‹ v©Â¡if É»jh¢rhu« M»ait kâ¥ãl¥gL»wJ. 

mšyJ, fz¡»l¥glnt©oa Û‹tifia / cÆ®ktifia vËjhf¡ fz¡»l tÊtif 
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brŒa¥gL»wJ nk‰bfhŸs¥gL« R‰whŒÉ‹ neh¡f§fŸ / ïy¡FfS¡nf‰g ïªj 

tÇ¢r£lf¤ jL¥ã‹ msî khWgL«. Mdhš tH¡fkhf 1m x 1m tÇ¢r£lf¤ jL¥ò 10 

ne®¡nfhlhfî«, 10 »il¡nfhlhfî« ïU¡FksÉš cil¡f¥g£L Mœflš _œ»fS¡fhd 

tÇ¢r£lf¤ jL¥ghf¥ ga‹gL¤j¥gL»wJ. ïªj eh‰rJu¤ bjhFâfŸ ÉU¥g«nghš 

bra‰if¤â£L¥ gFâfËš v§F nt©LkhdhY« jh‰fhÈfkhfnth, Ãuªjukhfnt, 

it¡f¥glyh«. cUÉš á¿a Û‹tiffis / flYÆÇfis¤ JšÈakhf kâ¥ghŒî brŒaî«, 

fz¡»lî« ïJbthU áwªj tÊKiwahF«. òif¥glÉaš rh®ªJ ïa§FtJ mâf msî 

cjÉ brŒí« v‹whY« mj‰F¡ bfhŠr« gÆ‰á njit. jÉu, bgÇa msî gu¥gsîŸs 

gFâfis ï›tÊÆš kâ¥ghŒî brŒa KoahJ. jÉu, MŒî¡F£gL¤j¥g£LŸs gFâÆš 

vªjÉj ïilôW« V‰glyhfhJ. ïªj kâ¥ghŒî Kiw K¡»akhf KJbfY«òÈfË‹ 

FŠRfŸ, ïd¥bgU¡f« g‰¿a kâ¥ghŒî¡F« Fona‰w§fŸ bjhl®ghd MŒtrY¡F« 

cfªjjhF«.

ï. FW¡F bt£L¡ nfhLfŸ (Transect Lines)

ïªj tif¤ bjhÊšE£g¤âš xU R‰whŒths® msî ehlh x‹iw fl‰gu¥ãš xU 

F¿¥ã£l gFâÆš ÉÇ¤J¥ngh£L, mªj¥ gFânahL bjhl®òila m¤jid juîfisí«, 

mtjhÅ¥òfisí« gâî brŒth®. ï¤jifa nfhL bra‰if¤â£L rh® fl‰gu¥ãš vªj 

ïl¤âš nt©LkhdhY« nghl¥glyh«. mšyJ Ãuªjukhd milahs¡F¿fis ïLtj‹ 

_y«, xnu ïl¤âš brašgL¤j¥glyh«. R‰whŒths®fŸ gy á¿a nfhLfis / fÆWfis¥ 

ga‹gL¤jyh«. mšyJ xnu Ú©l FW¡F bt£L¡nfh£il / fÆiw¥ ga‹gL¤jyh«. 

mt®fSila R‰whŒÉ‹ f£lik¥ig¥ bghW¤jJ ïJ Transect Line vd¥gL« ï›tif¢ 

R‰whŒî Äf mâfkhf¥ ga‹gL¤j¥gL« bjhÊšE£gkhF«. ïâš bgw¥gL« òŸËÉtu§fŸ 

x¥ò neh¡f¥glyh«. ïâš j‹ta¥ gh®it, ghug£r¤ juîfŸ ïU¡f tÊÆšiy. mâf¤ 

JšÈakhd fz¡ÑLfis¤ jU»wJ. ïªj¤ bjhÊšE£g¤ij¥ ga‹gL¤â guªJg£l 

msÉyhd R‰whŒîfŸ â£lÄl¥glyh«. bra‰if¤â£LfŸ Ûjhd Û‹fË‹ gštifik, 

bgU¡f«, ïd¥bgU¡f« KjÈat‰iw kâ¥ãl ïJ Äf¢ áwªj bjhÊšE£gkhF«. Mdhš 

ïj‰F nj®¢áí«, gÆ‰áí« bg‰w áwªj Mœflš _œ» tšYd®fŸ Äfî« mtáa«.

<. k©£lh ïGit tÊKiw (The Manta Tow Method)

ïªj braštÊ KiwÆš Mœflš _œF tšYd® - ÚU¡foÆš Rthá¡f cjî« 

Ú©l FHhŒ ‘°neh®¡bfš’ k‰W« Rthr ïaªâu« M»ait bghU¤j¥g£l ÃiyÆš xU 

bra‰if¤â£L¡F nkYŸs Úu¥gu¥ã‹ ÛJ ïG¤J¢bršy¥gL« ÃiyÆš mt® tÊÆš 

fh©gitfis¥ g£oaÈ£L¥ gâî brŒJ bfhŸ»wh®. bra‰if¤ â£L mikªJŸs 

fl‰gu¥ò, k‰W« bra‰if¤ â£L ïšyhj fl‰gu¥ò M»ait bjhl®ghd x¥ghŒîfis 

nk‰bfhŸsî«, rÇahd neu¤âš, gUtfhy msitfËš R‰whŒit nk‰bfhŸsî«. ïªj 

tÊKiw gaDŸsJ. mâf gu¥gsit¡ bfh©l gFâfis ïªj tÊKiwÆš kâ¥ghŒî¡F 

c£gL¤jyh«. bra‰if¤â£LfË‹ nkš V‰g£LŸs ghâ¥òfisí« msÉl Koí«. Mdhš 

bjËthf¥ gh®¡f Koªj gFâfËš k£Lnk ïªj tÊKiw. mjhtJ mâf MHÄšyhj 

fl‰gFâfËš ÃWt¥g£oU¡F«. bra‰if¤â£L¥ gFâfËš k£Lnk ïªj tÊKiwia 

nk‰bfhŸs Koí«. Äf mÇjhfnt ïªj braštÊKiw ifahs¥gL»wJ.
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2.  bjhiyÉÈUªJ ïa¡f¥gL« thfd§fŸ tÊahd f©fhÂ¥ò (Remotely 
Operated Vehicles ROVS) Inspection : bjhiyöu¤âÈUªJ ïa¡f¥gL« ïªj thfd§fŸ 

fhbzhËia mo¥gilahf¡ bfh©l R‰whŒî¡ fUÉfŸ. bra‰if¤â£il¢ 

R‰¿ÆU¡F« flš ÚÇ‹ bt›ntW MH§fËš âuS« Û‹fË‹ v©Â¡ifia m¿a 

ïJ ga‹gL¤j¥gL»wJ. ï§nf x¥Õ£lsÉyhd Û‹ - bgU¡f« k‰W« gštifik 

rhuh msîfË‹ juîfŸ ï§nf fz¡»l¥gL»‹wd. ïâš cŸçL brŒa¥gL« 

juîfns neuo¡ f©fhÂ¥ò k‰W« ROV M»a ïu©L braštÊKiwfS¡F« 

ga‹gL¤j¥gL»‹wd.

3.  ö©oš ïiu bghU¤j¥g£l ROV (Bait fixed ROV) : ïªj¡ fUÉÆš mšyJ 

bjhÊšE£g¤âš Ãiyahd ghuªjh§» x‹W nkilíl‹, xU òif¥gl¡fUÉ, 

k‰W« xËaik¥ò¡ f£likî mªj nkil¡F vâuhf¤ bjh§»¡ bfh©oU¡F« 

xU Û‹fS¡ffhd ïiuÆU¡F« igia¥ gh®¤jgoÆU¡»wJ. mªj ïiu Û‹fŸ, 

bra‰if¤ â£il¢ nr®ªj Û‹fis mij neh¡»¤ âus¢ brŒtj‰fhf m¥go¤ 

bjh§fÉl¥g£oU¡»‹wd. ïªj¡ fUÉ _y« bjhl®¢áahf¢ brŒa¥gL« gâîfŸ 

m›t¥gUtfhy¤â‰nf‰g m§F tªJ FGk« Û‹âuŸfis, tiffis mt‰¿‹ 

khWg£l msîfis vd mit bjhl®ghd juîfisbašyh« gâî brŒaKoí«. (AR) 
bra‰if¤ â£L¥ gFâfËš òâa Û‹fŸ v¥go cU»‹wd. ïd¥bgU¡f¤â‰fhd 

thŒ¥òfŸ v¥go mik»‹wd. Û‹fË‹ Ãiy¤j ïU¥ò, jh‰fhÈf ïU¥ò v¥go 

mikªâU¡»wJ vd gy m«r§fis¥ òÇªJbfhŸs ïJ neÇa tÊKiwahf ïU¡»wJ.

4.  Û‹ão fUÉfŸ / bra‰if¤â£LfËš Û‹ão¡f, Û‹ tiffË‹ khâÇfis 

tif¥gL¤j¥ ga‹gL¤j¥gL« ‘khâÇ’ Û‹ão fUÉfŸ / fUÉfy¤ bjhFâfŸ : ïit 

bgh¿fŸ / f©ÂfŸ, Úskhd ö©oš fÆWfŸ, bfh¡»fŸ k‰W« ö©oš fÆWfŸ 

mik¥gh¡f«, m‹d ãw, ï§nf, Û‹ão¤jÈš »il¡F« Û‹fis mo¥gilahf¡ 

bfh©l juîfŸ ga‹gL¤j¥g£L mt‰¿‹ _y« bra‰if¤â£LfË‹ brašâw‹, 

brašghL rh® m«r§fŸ kâ¥ãl¥gL»‹wd. xUKiw Û‹ ão¡f¢ br‹whš »il¡f¡ 

Toa Û‹fË‹ v©Â¡if (CPUE - Catch per unit effort) k‰W« mt‰¿‹ bkh¤j vil 

(»»/tiy mšyJ ».»/bfh¡») x›bthU Kiw nk‰bfhŸs¥gL« Û‹ão¤jY¡F« 

fz¡»l¥gL»wJ. TLjyhf nkny F¿¥ã£LŸs rk‹gh£il¥ ga‹gL¤â m§F 

ão¡f¥gL« Û‹fË‹ Äifahfî«, gštifikí« fz¡»l¥gL»wJ. rka§fËš 

Ú® nk‰gu¥ãš ïG¤J¢bršy¥gL« tiy, br§F¤jhf ÚU¡FŸ bjh§fÉl¥gL« 

tiy M»at‰¿‹ _yK« juîfŸ nrfÇ¡f¥g£L, mªj¤ â£oYŸs Û‹fË‹ 

msîfŸ, tifikfŸ, v©Â¡if rh® Äif¥bgU¡f« M»ait F¿¤j x¥òneh¡f« 

nk‰bfhŸs¥gL»‹wd.

e‹ikfŸ: »il¡F« Û‹fË‹ msî, mt‰¿‹ bt›ntW tiffŸ ngh‹w Étu§fis¤ 

jU»wJ. Û‹fË‹ Ús§fŸ, vªj msî Ús Û‹fŸ mo¡fo »il¡»‹wd. mt‰¿‹ cÆ®k 

ßâahd juîfŸ M»at‰iw jU»‹wd.

xUKiw Û‹ão¡F«nghJ 

»il¡F« Û‹fŸ (CPUE)
bkh¤jkhf¥ ão¡f¥g£lit (».») / 

----------------------------

xUKiw nk‰bfhŸs¥g£l Û‹ão¤jY¡F ga‹gL¤j¥g£l  

Û‹ão fy§fŸ / fUÉfË‹bkh¤j v©Â¡if

=
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ghâ¥òfŸ: bra‰if¤â£oš V‰gL« ájy§fŸ, ga‹gL¤j¤ nj®ªbjL¤J¡ bfhŸs¥gL« 

Û‹ão fUÉfŸ vªjtif Û‹ão fUÉfis ga‹gL¤j¥gL»‹wdnth mt‰¿š 

»il¡f¡Toa Û‹fË‹ khâÇfns, F¿¥ã£l msî ÚsKila Û‹ FG¡fns 

nj®ªbjL¤J¡bfhŸs¥gLtj‰fhd thŒ¥ò©L. ‘£uh¥’fŸ k‰W« ‘ouhkš’ fŸ 

bra‰if¤â£L¥ gFâÆš tá¤JtU« Û‹fŸ, k‰w cÆÇfis¥ fz¡»l Koí«. F¿¥ghf, 

m§FŸs mÂfy‹fS¡FÇa m«r§fisí«, mt‰¿‹ msití«, gštifikiaí« 

g‰¿a fz¡ÑLfis / kâ¥ÕLfis¤ jU»‹wd.

5.  xÈ rh® tÊKiwfŸ (Acoustic Methods): x‰iw¡ - Ñ‰W vâbuhÈ¥gh‹ (Single - beam 
echosounder) gšÑ‰W vâbuhÈ¥gh‹ (Multi -  echosounder) g¡fth£L¥ gFâahŒî 

n[hdh® (Side scan sonar) KjÈa xÈ rh®ªj fUÉfŸ, bra‰if¤â£L¤ js¤âš 

ïU¡F« Û‹fis¥ g‰¿a jftšâu£L¡F¥ ga‹gL¤j¥gL»‹wd. x¥Õ£lsÉš ïªj 

bra‰if¤â£LfËš cŸs Û‹fË‹ bgU¡f« F¿¤j juî m£ltiz, (RFAI - Relative 
fish abundance index) vd¥gL« òÉÆaš ßâahf¡ F¿¡f¥g£l khâÇ nrfÇ¥ò¡fhd 

mo¥gil¡ bjhiyî¥gu¥ãš  (CEDSU - Elementary distance sampling Unit) x›bthU 

flyhH ikš öu¤âY« F¿¥ã£l bjhiyÉš nk‰bfhŸs¥gL« R‰whŒîfŸ kâ¥ãl¥gl 

ïaY«.

ïªj òÉÆaš ßâahŒ F¿¡f¥g£l mo¥gil¤ bjhiyî (EDSU) v‹gJ 5.5 mo MH¤â‰F 

200 ã§FfŸ (pings) MF«.

MŒî¡F c£gL¤j¥g£l gFâÆš ïU¡F« ith cÆÇd§fË‹ cÆ®k¤ âuŸ ml®î 

(x›bthU rJu flyhH ikš bjhiyî¡F« Pi(t/nmi2, l‹fŸ) ã‹tU« N¤âu¤â‹ _y« 

fz¡»l¥gL»wJ. (Ìkh©lY« kh¡bydD« - 2005) (Simmonds and MacLennau, 2005)

               Ci × × i ×10-6

               10TSi/10 

  b20,i

ïâš ci v‹gJ bra‰if¤â£L¥ gFâÆš ïU¥gjhf kâ¥ãl¥g£LŸs th tif 

cÆÇfË‹ rjÉjf msî. RFAI v‹gJ m2/nmi2 Éš áj¿¡»l¡F« flš<H¥ gu¥ã‹ msî  

v‹gJ m2 Éš cŸs backscattering cross-section(?), Wi v‹gJ gÆš kâ¥ãl¥g£LŸsJ.

bra‰if¤â£LfËš ïU¡F« Û‹ tiffË‹ TS-L bjhl®òwîfŸ VLfËš 

m¿a¡»l¡F«. nkyhâ¡f« Ä¡f Û‹ tiffŸ bjhl®ghd ÛÅ‹ Ús¤ij msÉlš 

ngh‹wit bt›ntW juîfŸ _y« fz¡»l¥gl ïaY«. k‰w cÆÇfË‹ 620 kâ¥ÕLfŸ 

mt‰¿‹ FL«g§fËÈUªJ vL¤J¡bfhŸs Koí«.

Û‹ rh® cÆ®k¤âuŸ (fish biomass - B, t) ã‹tU« N¤âu¤jhš fz¡»l¥gL»wJ.
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ïâš ρi v‹gJ t/nmi2 ïš kâ¥ãl¥g£l ith cÆÇd§fË‹cÆ®k¤âuŸ ml®it¡ 

F¿¡»wJ; flšthœ A  v‹gJ  nmi2 ïš kâ¥ãl¥g£l, MŒî¡F£gL¤j¥g£l gu¥gsit¡ 

F¿¡»wJ; , n v‹gJ kâ¥ãl¥g£l bkh¤j cÆÇfis¡ F¿¡»wJ.

e‹ik : bra‰if¤â£L¡nfh mšyJ mJ rh®ªj jhtu§fŸ, cÆÇfS¡nfh vªjÉjkhd  

  nrjK« V‰gLtâšiy.

FiwghL :  flšthœ x£LlÈfŸ, KJbfY«ãbyhfŸ ngh‹w cÆÇd tiffŸ, 

  v©Â¡iffis¥gâîbrŒa ïayhJ.

gy neu§fËš ï§nf x‹W¡F nk‰g£l flšrh® bjhÊšE£g§fS« Û‹ão 

fUÉfy‹fS« fyitahf¥ ga‹gL¤j¥gLtJ tH¡fkhf ïU¡»wJ.

gl«. 60. xU Ûdtuhš fh£á¥ gL¤j¥g£oU¡F«, bra‰if¤â£oš mikªJŸs gš mL¡F 

czî¢r§»È¡FÇa bt¥gk©ly Û‹fËš ml¤âuS«, m§FŸs thœ¡if¢ NHikî«
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tiugl« 61: Mœflš _œ» tšYe®fŸ bra‰if¤â£il nk‰gh®itÆLjš, kâ¥ghŒî brŒjš 

g‰¿a xU XÉa¡ fiyPÇ‹ á¤âu«

tiugl« 62: »zW tisa totik¥ò bfh©l bra‰if¤â£L myFfËš fl‰gLif thœ 

cÆ®k¤âuŸ Shrimp, Crabs, Lobsters, Crinoids ngh‹wit
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bra‰if¤â£L rh® brašâw‹ F¿¤j kâ¥ghŒî

cÆ®k c‰g¤â¥ bgU¡f¤ juî m£ltizfŸ

bra‰if¤â£L rh® NHikî¥ gFâÆÈUªJ (reef perimeter - PED & SEB) ão¡f¥g£l 

xU ÛÅ‹ brašgu¥bgšiy, Kj‹ik brayh‰wš všiy (Primary Effective Boundary) k‰W« 

ïu©lh« Ãiy brayh‰wš všiy (Secondary Effective Boundary) cÆ®k¤âwdh‰wš å¢R«, 

ÉÇî« (Biological Influence Range (BIR) cÆ®k¤âuŸ bra‰if¤â£LfËYŸs Û‹tiffË‹ 

Û‹fË‹ ml®î ngh‹w Étu§fis¥ bgw Koí«. Ñœ¡fhQ« juî - m£ltizfŸ 

ÃWt¥g£LŸs bra‰if¤â£LfË‹ cWâ¤j‹ikiaí«, eyidí« kâ¥ÕL brŒtj‰fhf 

(ICAR - CMFRI)Æš totik¡f¥g£L ÃWt¥g£LŸs bra‰if¤ â£LfS¡fhdit), jÄHf 

flnyhu - Ú®ÃiyfËš ÃWt¥g£LŸs (ICAR - CMFRI)  Æ‹ bra‰if¤ â£Lfis¥ g‰¿, 

gšntW Éjkhd fs MŒîfŸ, jÅ¤jÅ bra‰if¤â£LfË‹ brašghLfŸ k‰W« mit 

rh®ªj MŒtyršfŸ _y« cUth¡f¥g£l rk‹ghLfŸ ïit.

1. bra‰if¤â£o‹ brašâwdh‰wš thœehŸ (Efficience Life of Artificial Reef AREL, Years) 
tUl§fŸ (ICAR - CMFRI)ahš cUth¡f¥g£L ÃWt¥g£LŸs f£lik¥òfË‹ msÉš 

AREL (tUl§fŸ) = (% a x 0.1) + (% b x 0.60) + (% C x 1) + (%d x 0.03) + (%e x 0.005) + cc x cs x df

� ïâš  a > 3Ä.Û., b = 3.2Ä.Û., c = 2.1Ä.Û.  d < 1 k‰W«  e = bra‰if¤ â£L¥gFâÆš cŸs 

t©l‰goÉš fËk©Â‹ msî É»j«.

� Únuh£l ÉirÆ‹ ju x¥Õ£L msit v© (Coefficient of current Velocity = CC (Factor Valves 
severe = 0.88  (Únuh£l Éir >0.3 m/s, eL¤jukhd msî = 0.95 / (0.15 - 0.25 m/s) bkh¤j 

cÆÇd§fË‹ Fiwªjg£r clšvil (Meand body weight ?) n v‹gJ fz¡»l¥g£l 

bkh¤j Û‹ tiffŸ / cÆÇd tiffŸ /i v‹gJ cm ïš kâ¥ãl¥g£LŸs /th cÆÇd 

tiffË‹ clšÚs«, b20i v‹gJ dB (blábgš)Æš ju¥g£LŸs Fiw¡f¥g£l TS 

(ïy¡F rh® tÈik) 

 br‹dkhd Éir      = 0.98 (0.1 - 0.1 -0.14 m/s)
 Äfî« Fiwªj Éir = 1 (<0.5  m/s)

�		 miybaG¢áÆ‹ msî kâ¥ÕL  = CS (Factor Values severe = 0.87)

 miyah‰wš =  (<6.8 - 8.5 kj/ rJu ».Û)

 Äjkhd msî = 0.95 (4.5-6.5 kj/ rJu ».Û)

 r‹d msî = 0.98 (0.1 - 0.14 kj/ rJu ».Û)

 Fiwthd msî = 1 (<0.5 kj/ rJu ».Û)

�		 DF MH« v‹w m«r« (<4m - 0.75 - 4.6Û  - 0.9, 6-10Û  - 0.95, 11 - 20Û   1.1, >21Û  - 1.2)

2. bra‰if¤â£L myFfË‹ mÄœjš rh® msî É»j« (CARSR) Ä.Û/tUl«) (ICAR - 
CMFRI)  ahš totik¡f¥g£L, ÃWt¥g£LŸs myFfS¡fhdit

 ARSR (Ä.Û / tUl«) (% a x 1) + (% b x 3) + (% C x 3) + (%d x 0.5) + (%e x 100) + cc x cs x df

� ïâš a > 3 Ä.Û., b = 3.2 Ä.Û., c = 2.1 Ä.Û.  d < 1 k‰W«  e k‰W« F¿¥ã£l bra‰if¤â£L¥ 

gFâÆYŸs t©l‰goÉš fËk©Â‹ msî
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�		 Únuh£l ÉirÆ‹ ju msî kâ¥ÕL É»j« = CC  (ÔÉu Ãiy - Factor values severe = 
1.1 (Únuh£l Éir > 0.3 m/s, Äjkhd Únuh£l Éir =1.04 (0.15 - 0.25 m/s), ÄUJthd 

Únuh£l« = 1.02 (0.1 - 0.1 - 0.14 m/s) Fiwªj Únuh£l Éir asî =  1 (<0.5 m/s)

�		 miybaG¢á rh® msî É»j« = CS (ÔÉu miybaG¢á Factor values severe = 1.15  

(miya‰wš > 6.8 - 8.5 km/rJu ».Û gu¥gsî, ÄjkhdJ = 1.06 (4.5 - 6.5 km(sq.km) 
ÄUJthdJ = 1.03 (0.1 - 0.14 km(sq.km), Fiwthd miybaG¢á  = /1 (<0.5 km(sq.km)

�		 DF MH msî  (depth factor) (<4 m - 1.5, 4-6m - 1.3, 6-10m - 1.25, 20m - 1, >21m - 0.75)

3.  bra‰if¤â£L rh® brašâwdh‰wš (Performance Efficiency of Artificial Reef - ARPE) / 
CAR - CMFRIÆš totik¡f¥g£L ÃWt¥g£LŸs 250 bra‰if¤â£L myFfsl§»a 

bjhFâ¡fhd msî Ã®za§fŸ)

 ARPE (%) = (AREL + ARSR x (0.7/100) x FP x EP x RP x 10 

�		 Û‹ão mG¤j msî (FP - (0.5) Äf mâf« (>25 OBM +  £uhy®fŸ, k‰wit) (1.1) ÄjkhdJ 

(15 - 25)  xU áy ïGit¥ glFfŸ, k‰wit Äf mÇjhf)  (1.5) Fiwªj msî (10-15 OBM   

vJîÄšiy, vJîÄšiy) k‰W« (1.8) Äfî« Fiwªj msî (1 - 2 OBM vJîÄšiy, 

vJîÄšiy)

�		 fÊKf¥gFâ rh® m©ik (EP) - bar u mouth  gFâÆÈUªJ ïU¡f nt©oa bjhiyî = 
0.85 (<3 ».Û. ), 1.3 (3 - 10 ».Û., 0.95  (> 10 ».Û.) k‰W« / (> 20 ».Û.)

�		 bra‰if¤â£L¥ gu¥ò mšyJ ghiw rh® beU¡f« (RP) = Äf m©ikÆYŸs ghiw 

mšyJ bra‰if¤â£L¥ gu¥ãÈUªJ ïU¡f nt©oa bjhiyî = 1.2 (300 - 500m), 1.1 
(>500m) - 1 (>/km)

4. brabyšiy¥ gu¥ò (Area of Influence)

�		 nk‰gu¥ò k‰W« ïil¥gu¥ò Ú® - bra‰if¤ â£o‹ ika¥gFâ, fl‰gLif, k‰W« 

flyo¥gu¥ãÈUªJ 200Û bjhiyÉÈUªJ nt©L«.

� ghutiyfŸ _y« mâfg£rkhf Û‹fŸ ão¥gJ bra‰if¤ â£L¥ mo¥gu¥ã‹ 

ÉË«ãÈUªJ 40 - 60 Û£l® bjhiyÉš eilbgw nt©L«.

� bra‰if¤â£L¥ gu¥ã‹ mo¥gu¥ãÈUªJ Û‹ão¥gj‰fhd KjšÃiy brayh¡f 

ÉË«bgšiy (PEB - Primary Effective Boundary for Fish Catch from the Reef Periphery)

� bgyhÍ¡ - 200 - 400 Û, moahH« 40 - 200 Û

� bra‰if¤â£o‹ R‰W¥òw ÉË«ãÈUªJ Û‹ ïU¥ò¡fhd ïu©lh«Ãiy 

brašgu¥bgšiy

� bgyhÍ¡ 400 - 600Û, moahsH« 200 - 300Û

� cau«Šrh® brayh¡f å¢bršiy (BIR) - Biological Influence Range 40 - 60Û.




