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CHAPTQB I.
Deetrnetlen of tlnhor in the eee by the etteek of nerlne horere heo

hoen reported free wery eerly tinee. The iqaortent herere ln oee reopenelhle
{er the deetrnotion of eeeden etrnetnree llke weeden ehipe, pi lee, dlkee,
Jettlee ete. belong to nlnly tee phyle, the Iolleeee end Arthropode. In
the plulnn llolleeoe the horere ere epeelee of 31 end 2&2 (hdly
Teredlnldee) end Qeelee el' I__e_»_rtg_gl_e_ (Penlly Pheledldee). In the phylel
Arthropode the herere ere epeolee of £53; (Illlly Bpheerelldee) end
epeolee et Qinege (Ienlly Llnorlidee). In eerly deye Ieggdo wee helleved
to he e were end lt wee Godfrey Belllee (1793) who llrot ldentltlod it ee
e hlwelwe. The i'lret reoord of Llnorle lo by Leeoh (1818) end lt lo lete
(1009) who denenotreted the tlnher deetreying hehlt of Qpheerea.

Along with the inereeeed nee of tlnher tor ndorwetor etrnotnreo, the
prohlen of nerlne tlnher deetroylo; egente eleo hegen to reeeh new preportlone.
Ae e neenlt, e eolentlllo epproeoh to the prohlel of proteoting tifler,
egeinet the etteek of nrlne wood-herere hooene lqaeretiwo. In lndle, the
oenoneenent of the 'lorlne Orgenlen leheI' hy the Ioreet leeeereh
Inetltnte, Dehre Du, in 1954 eerhed the heglnnlng of o eyetentie end
eelentlllo epproeeh to thie prohlee.

The weed doetroylng ehereoter ed £25 terehge reported hy Beto
(1866) wee heeed on oheerwetleee nde on opeelnne eolleoted hy Prlte llnller
tree Breell. In the eene yeer he deeerlhod gp_!_e_o__r_g_n_ weeteggr tron lhdree
lheenn oelleetlone whloh were nde hy Cept. Iltohell Iron the heokeetere of
the Ieet Coeet of lndle. The eerlleet report on wood deetreyilg leopode in
Alerlee wee nde by Illeherdeon (1891). Thle report deelt wlth gpheerone
_¢!_e_e__trn_o_§;l; eolleoted tree tlnher pleeeo in the lreeh weter reglone e! St.

John rlwer, Ilorlde. In 1900 llodley reported e epeoloe el lpheerone tree
the Rowe rlwor ln P141. He hoe elee reported on the eeonrrenoe of pg;
i ln Sydney herhenr, Anetrelle. Rloherdeon (1910) reported §2L_re9e__
_ tree Pore. 'l'eoedelo (1914) reported on gpheorene deetrnetor end



line ntated that it term one at the iqertent berere in narine eeed eerk.
Iren Sydney barber, llellei ll (1932) baa linted %__re_n_a_ gag, Qhaerene
_g_r_eQ_g_e_ and ea: ealgri. The lerner tee epeeiee are reperted ae
eerieen need-berere eeqared to he latter vniela in not a trne need-borer.
Galln (1080) bee etated that in eazmr vatere the denge to tifler in ninly
eaeeed by nenbere e! the iaeped gene _Qg_e_rg_n_e_ and aeeerding to lain the
dnnge te tinker in reperted {rel Oaliiernia, Ilorib, lreeii, the Cape,
Indie, Oeyien, Anetraiia and New 2aeland,nently in breekieh er (reel: eater
reeieee.

In Inieilgeggne reeerded tree lbdrae by 1n1.¢(1aee) and
gag; mm up Heller (1000) tree Nicobar. Stabbing (1004) deneribed
Qg_|_'_i_g (L.) pleiteri (ran Iieieey lelaede, and Barnard (1080) deaeribed
Li-leria (1.) gm; Iran Andaman. 211111 (1001) nu pnbliehed 1 eenaelida
aeeeent e! the qetemtiee, habite, and dietribetien ei' the epnaeronid and
linerid reed-berere ei India. Jeh (1908) Inna etndied the anateq and
lvvvlvrlfli of ,§!_\g_g;g_n_ g9__1;g_b_rg_a_ eaenrring 11 Ceehin harbeer.

The dietribntien ei' npbaerenide in a variety e! envirennenta nenely, in
nee, eeteariee, braekieh eater and ireeh eater enljeets then te a variety at
etreaeea, and an a eoneeqnenee pepalatiene in dilterent habitata exhibit
pllyeielegieai edeptatiene and veriatiene ef different nagnitnde. Proaeer
(1058 I 1068) and hlleek (1988) in their ezhenetive revieve have etreeeed
the iqertenee fer etefl 0! the mtnre ei’ pheielqieal adaptatiene and
varietieee in different aninel pepnintiene.

Stndiee en eninal pepelatienn hailing Iran different lnydregrephical and
geegraphieel habitatn renld be e! interapeeiiie mil intraepeeifie value fer
e e@rel|ennive knowledge on their pbyeielegieel edfeptatienn. leeanne at
the eeenrrenee of ephnennide in e variety at enrirennente, they tern an
intereating grenp ei aninaie for detailed phyeielefleai etndy. Sinee all
the phynielegieel proeeeeee at lninale are related to their reepiratory
netebelin, a etady e! the latter in relation te nere iquertant eeelegieal
lantern in their envirement nenely ealinity, tenperntnre and oxygen teneion
in e! eeneiderable intereet. A pernnal of literature veeld ehew that etndiee
en theee aepeete on ephaeronide are lacking. However, nentien my be nade



en etediee eehiueted en ieepode te ehieh epheerelide heleng. Reilulere
(1988) eerried eet etediee en Peggellie gg_e_h3_a_-_. Fez, Sineade end Ieehheern
(nae) name“ netehelie retee e! 5933;; gggg rm eeiltly flowing,
eel elee etill eetere. hller (1043) etelied reepiretery rete oi
Arnlillidiu Ellgeii. ldeerde (1946) etuflied the iatleehee e! teqperetnre
ape: the eqgeh eeneqtioh et e in ei erthrepede inelnlihg mug;
eeelleg. lllenhy (1981) eemlueted etluliee on hedy eiee in reletiee to
oxygen eeneqtieneel pleepeel beet in _l;i_Q_e_ eeeehiee. liney end Spencer
(1965) 1lII’Ol‘t1[li»Ol the euteheeee reepiretieh in the eheve epeeiee,end
Iltrieghen (iflflle) the reepiretery rete of in reletiee to eeliaity.Limerie

Ire: the ebeve eeeeuht it ie ehvioee thet the ihveetigetieee on the
reepiretery neteheli-en et epheeroniale here net been dene ee ier. Renee,
hi _t_e_r_e_hl hte, eh iqaerteht ereeteeeen weed-Bering ergenien in
the Qeehie herheer eree eiteeted eleeg the Beeth Ieet Oeeet e! Indie
(Bela Iige. 1 l 2), eee eeleetel for the etuly.

Per the better naleretenqlieg ei‘ the eainl eeleeted fer the etedy, ite
hehitet, breeding earl eeeeeeel verietieee in etteeh on tinher eel eelinity
telerenee were elee etnnliecl end ere repertel in the preeeet eerh.

The eelleetieh e! dete eh the hlregrephieel eellitiene et the 0eelle
grephie Leheretery Jetty (eite of iield teete) eee eterted in 1088 en! ie
heiq eentilled en e long tern heeie. Field eteliee eh the hehitet, breeding
eel eeeeoml verietieee in the etteeh eh tieher have been eelertehee tree
1965 to 1068. Lehoretery eeperilehte ee the eelinity telereaoe end
reepiretiea were eerriecl eat luriq 1008 end 1900.

(A eeperete ietreduetien ie given to the pert deeliq eith the verieee
eepeete e! reepiretien).
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HABITAT

Nearly twenty epeeiee of epheeronide, pepolerly hnewe ee “pi ll-huge",
hewe been reeorded from diflereot perte of the werld. They are reported
ll eeeerriog from eerihe to ireeh weter oenditione. Aeoordiog to Iieherdeen
(1904) nine epeeiee ere reoorded tron "ha-eehieh end eohterreaeen wetere end
eweh Iron erteeioh welle, worn eprioge end riwere". While loot of the
epeoiee ere tree living, e few nehe hurrowe in timber or etene. The tree
living tern ere eenelly lowhd in the orevioee et eteae edeohleote, tinher
etruetuee eto. euheer|ed in weter. They have eleo been tend clinging to
floating plate or other etrletaree. Ueoelly they prefer to eeoopy dieohrded
hurrowe el efier ehimle or eqaty ehelle of herhholee. The harrowing font
ere eleo oeeeeionelly tend to ewin ehert dietooeee er creep ehout on the
eorfeee of the eehetretun. Lehoretory eheerwetleee ehow that they elweye
evil with their wentrol eide ep.

In 1919 Berrowe reported thet etPeoet live epeeiee of ephnerenide hnrrew
into tifler or etole. Later, the Iflher e! eeeh epeoiee ilereoeed. §_h_h_e_§_I_9_
.*_~.I.:2_I::s.- §;. 1212-.» §.=. 2.-;_.=4.e!:§., §.=. 22,-Inlelei '=='
h , §_,_ Qeholdit end _§_,_ gtroleewie hewe been proved to he true
weed-horere.

‘Io the wood-boring epheeronide, whether they eeheiet en tinher or only
Bil NRO" ll if 10!‘ Ihllf-ll‘, eehnerged tinher in one torn or other ie
found to he eeeehtiel tor their ezietnee. The eeey ovoilehi lity e! tider
in the herheere, eetoeriee, hreehieh weter end lreeh weter regiohe night have
werhed ee e tempting leroe on theee ooinele to eelohiee in theee pleoee.
‘Ihe eeoeeity te telerote wide tlweteetione in eeliaity ie o prereqoieite
fer eeeh oelenieltioh end thie light here heen elowly eeqeired.

Sole of the ephoerolide ere nrile, while ethere ore found in eetueriee.
ltq of then hewe oeqeired e high degree oi telerenoe to ellihity worietiooe.
8p_l_|_arelo £3;-_§_ ie not e tree weed-herer. It ie predednohtly leriae end
ie oeully fetid hlehg the eel eelet, hot eoletilee ihdiwidoelo ere oheerved



in eetnariee. 0n the other hand §_,_ ennandaui ie found in the eoa, eetnnry
and baehwatere. §_=_ ggbrang hae not eo tar been reported Iron the open
aea. bat ie abundantly feud di otribated in eetaariee and baekwatere of
Ierale. It hae aleo been reported lra the liediterranean, llorth Airiea,
loath Alriea, Congo, Ioeanbiqne, laneibar, Ceylon, Qaeeneland, Florida
and lraeil.

run»: which io heavily atteoked by §%__re_;a_ preaente the appeereneo
or e honey oenb, eaeh bnrree being oeparated by only e thin tiln of wood.
The hnrrewe are generally at right engloe to the anriaoe oi weed, porfootly
oylindrioal, up to 80 — in depth and up to 8 — aoroee, depending on the
eiae of the iadividnale. Though 8&5:-one in oepable of borrowing even
Qeth aariaeee, it in found to prefer eaeily vulnerable pointe like eraehe
nil helee and eeratehee on the aarlaoe of titer.

Heavy attaek oi ephaerolido ie naaally ieand linited to intertidal
regieae oi’ weodea etraetaree (vu1u,1eo1; 0heriyen.i964a; llair, ieoo and
Jeha, 1968). Ieliioll (1932) hae reported that teete earried ant on tinbor
otrnetnree in eon did net ohow an attack below low-tide narh. In the
Ooohin harboar region Bphaei ettaok hee been oooaeionelly obeorwed np to
8 ieet boler lonido level. Heavily attacked wooden pi lee renved tron the
harbonrregionehowedeonwaetdbnrroee ino8.5onx8.8oneqnaro
area. The naxinn nanber wne uenally found in the intertidal region and
leeaer naaber at hifler and lower tide levels.

Laboratory teete ehewed that ii _§;io_n_e_ ie provided with eott and
hard enbotrata aimltaneeaely, thy alweye allowed a preiereaae to eeit
eabatrata and ‘Bio bnrrewe in then. Bini lar teete aleo ahowed that en
pioeoe oi tinber in which both nap wood and hard wood are proaent, the eap
wood in iiret ettaobed generally iron the eat ende.

Daring laboratory oboorvatione it wee ieand that onoo an aninal gete
into a barrow in the tinber pieee provided in the aqnarie, it ooldon aoved
oat oi’ it. Dnly very rarely indivihalo were toad oroeping abont. It
wae farther obeerwed that it e. tinber pieee with eqty bnrrowe of gphaerona
ie provided to then, they quickly mved about and oeonpied the bnrrowe



oooonling to thotr olooo onl ooo horrowo ooro oolo only 1! thoy tollod
to got ooitoblo horrowo.

In tho lohorotory it woo ohoorvod that 1! ootor in tho oqoorlo pto
pollutod Biron oolo out o! thoir horroro, mood ohoot olul olong to
tho ionor onrlooo of tho oquorim tooko. low oroopod out of ootor ood
rontood portly rollod op. In thio ototo thoy oonlo oorvtvo 20 to 24
hooro. hpoooro tooto in tho lohorotory oloo ohovod thot thoy oro oopohlo
o! rontotog out o! rotor 80 to 24 hooro oollor rooo toqorotoro 80°C ond
rolotivo hulflw 70 to 80 Q.

Io Iodto tour opooioo ond o vorloty of ophoorodclo hovo hooa rooordoo.
no on £s.'..:ms.a» §.=.a&:.1.e2.- 5.-. Illlllmi w'- .v\.__'e_==_~_='.e_=:.u
§_,_g_}_h_g_r_1_ ood §_.__t_g_|_3_!g|_. 0! thooo, oooopt hm rhioh ooooro to
Iodroo old llioohor lolonnlo, oll othoro oro found to ooour to lorolo. Q;
pig to not o horor. Ia tho Ooohio horhour rogioo §_,_ oonoodolot to not
loud to lorgo oofloro ooqomod to §_,_ gghronn Ihloh ooooro ohoooootly
oooolq oooroooo donogo to oonlorntor ttohor otrootoroo hoooooo of thotr
boring hohit.

Ao olroody ooottoaocl hi Qrohrono to tho ooot iqaortoot vood
horlng loopod thot ooouro ohuallontly to tho Coohlo horhoor oroo oitootod
oloog tho Booth loot Cooot of Iodio. On tho loot Cooot of Ilorolo thoro oro
o llllhor of hoohotoro oooaootod by oonolo oztoooing tron Orongoooro to
Trivonnllon. Tho hlggoot ooi not oltoaoivo ooo 1o tho Vofloooal loho, which
otrotohoo Iron Alloppoy to lhuoohon( lot: I13. 1 ). Ito googrophlool
pooitioo to hotvon lotitfloo 0°88’ oal 10°10‘ Iorth Ind loogitnnloo ‘IP18’
out 70°81‘ loot. Ito loogth to ohoot 115 h. out hroodth op to 16 ll. Tho
Ooohio horhoor to oitootod noor tho oorthorn out of thio loko. A loop
opproooh ohonol noorly 18 lmloog to hols; ntatolood for tho tnoodn;
oocl outgoing ohipo. In tho Coohio horhoor rogloo thoro to on toload,
ortiflololly ndo, known oo tho Itlllogloa Iolood. llony riroro floohorgo
tholoolvoo ilto thio loho, tho prilllpol oloo hot!‘ tho Aohonholl, tho
Poohoi, tho lhdmlo, tho Ilooaoohll, tho loovottopooho ad tho Poriyor
rtvoro. All thooo rlvoro origiooto from tho Iootorn Ghoto. Thoy oorry
oooroooo qoontittoo ct rota rotor out oi It into tho loho doriq tho roloy
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aeaeene aal theee oeaeiderahly aftoet the eeqoeition o! eater in the lake.
Ceaeeqnently the hydregraphienl oenditiene in the Ooohin harhoar regin are
largely iaflaoneed by the heavy raintall and the flee of eea eater in and
eet e! the lehe through the harhonr opening. The nnthly llnotuatione in
teqeretnre, ealinity, erygen, phoephate, eilieate, nitrite, pi! ae well ae
the rainfall are given in tahle 1 ad the more iqertant eoelegioal laetere
are aleo preeented in fig. 8.

Iron an analyaie of the data preeented in tahle 1 and fig. 3, it in
poaaihle to Ike ent three hydregraphieal eeaaene nanely nenooen eeaeen
(June to Angeet), poet-nenaeea eeaeen (Bopteder to Deeenher) and oi:
aeaaen (January to by) prevailing in the region. Daring the nneoon
eeaeoa the eoa eater tron the harhonr region ie tluhed ont into the eea
I7 the etreng aeaearll flew e! treeh eater tree the neighhearing region.
Daring the peat-nnaeen aeaaon, the flee of freeh eater into the eea ie
eeqeratively leea ad ae a reenlt the herhenr region elaely oeaee under
th inllnenee o! the neighbouring eea. ‘l'hie inilnele of eel gradually
inoreaaoa and during the en_er eeeaon alnoet narine eenditieno prevail
in the harhoer.

Iron the foregoing aeeeent it will he aeen that the reel-hering ieepod,
lag _tg_gg_!£e_ tonal ahnnlently in the Ooehin harhear region ie
enhjeeted to eutrem variationa in hydrographieel oonllitiena, eepeoially
aalinity during the eenree e! a year.

ZI:_I~I_ if T71 -1
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Jamar;
Iabraary
lbrah
Apri 1

Ill!
Jana

July
Mal"
laptalbat
fiatabar
Ionian
Daaaflar

28.8
80.1

81.8
81.8

81.1
87.0
28.0
88.4
80.4
88.0
80.8
88.8

31.80

88.18

88.88

88.84
88.88
1.88
0.88
8.88
4.72

18.88

80.88
88.88

4.72
4.17
4.17
8.8
8.18
4.17
8.80
8.78
4.88
8.78
8.80
8.01

0.88
0.88
0.80
1.00
1.10
1.88
1.00
0.78
0.88
0.80
1.10
0:08

0.80
0.80
0.80
0.88

0.70
0.78

0.70
0.48
0.22

0.88
0.70
0.88

80.0
8.0
8.0

18.0
18.0
88.0
88.0
88.8
80.0
18.0

18.0
18.8

Inca
2.17
8.14

12.88

18.84
68.81

144.98
80.9‘!

30.23
18.34

12.01

8.81

* ‘though data tar tlla laat 10 yaara ara availabla, only data of am yaar (1988) ia givaa
ban aa aa to about tha pattern at variation

" laiafall data vaa aallaai-ad In-an 1.8.8. Oaraala, Uilliagaaa Ialanl.



FIG. 3

Showing the monthly fluctuation: in tho important
hydrographioal oonditiona in tho habitat of Sghaoroia

torobrana during 1968 (Oceanographic Laboratory Jetty)
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Pilloi (1961) hoo otatod thot brooding of ophooronido in tho baohoatoro

o! lorala io oontinoouo. Choriyan (106-tb), lloir (1068) and John (1908) havo
roportod on tho voriationo in tho intonoiw of attooh daring tho ditforont
ooaoono by ophooroniclo in tho Cochin horhonr rogion. Iron though tho ahovo
publioationo oro alroody availablo on Sagan of tho Ooohin harbour
roglon, it woo 1'olt noooooary to oorry oat bro ootoilod otndioo on tho
brooding onul attooh oi tho aninlo in tho iiold along with tho laborotory
otlulioo on tho oolinity tolorolno Ind roopirotion of tho opooioo, tor a
bottor intorprototion and Qnllor mdorotonling oi’ tho lottor aopooto.

Tho otnq of tho ooloonl variotiono in tho intonoity of brooding in
Qoorooo torobg_no_ no nolo by oollooting ttflor pioooo infootol by
§ iron tho horbonr rogion doting tho yooro 1960 to 1908. Iron onoh
pioooo an aroa of 18 on z 18 on woo norhod out and onllinod for tho young
and odnlt otogoo of tho oninol. A dooon of onoh ooq>loo ooro ononinol
ovory nonth. All tho incliviloolo prooont in tho tinbor woro ooroinlly
ontrootod iron thoir bnrrowo and thoy Ioro oortocl out into groapo (1)
1_ot\u'o oninolo of longth 8 to 4 Q, (8) natnro oninalo oi longth abovo
4 no oonying dovoloping oggo or onhryoo ad (8) odnlto Iithont oggo or
onbryoo in thobrooi ponoh. Tho booio tor tho ahovo grouping Ill thot ohon
tho yonng onoo onorgo out oi tho brood ponoh thoy oro about 8 - long and
until tho! roooh about 4 — oioo thoy oro ionfl along with tho nothor or
in tho noighbonrhood at tho horror ooonpioo by tho nothor. ‘Ihoy do not
Pol"! wgll in tho brood ponoh and aro oonoinloroo inotnro. Only thooo
obovo 4 — oioo oro ioooo to poooooo oggo or dovoloping odayonio otogoo
in thoir brood poooh. ht tho tbor of onoh inflivilnolo io not oonoiloroblo
Iron 7 n oioo oovaroo borriod tonoloo oro vory oonon. Anong tho adult
opooinono oollootod tron tho notnrol habitot nloo tonod only about 4 Q.
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FIG. 4

Showing the nonthly variations in the percentage of different
otagea o! §p_haerona terebranc, salinity and temperature

during 1968 (Oceanographic Laboratory Jetty).

FIG. 6

Showing the monthly variati one in tenperainre, salinity
and attack by gphaerona eterebrano during 1968

(Oceanographic Laboratory Jetty).
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Tho toqoratnro variation in tho harhoar watoro in tho diiiorant aoatho
ia not oonoiiorahlo. 'l'ho lowoat toqoratnro ia in Jano (81.0%) no tho
highoot in April (81.8%). hallo toqorataro looo not appoar to play an
ilpartant rolo in tho hrooling propomitioo oi’   in thin
looality.

John (ill) haa atatod that ‘(loll onporinonta oonlinoi tho roonlto
of laboratory tooto whioh ohowol that tor hi torohrano tho optix
oonditiona for growth ani raprainotion io a aalinity rango oi 4 to 28 $.".
In tho proaont otnllioa tho nail! poraolltago oi’ tho yoang anl horrionl
tonaloo aro ohaorvod daring Angnat all Sqvtoahor (93.12 5 and 08.19 $)
whan tho aalinity io 2.28 $. and 4.12 fi., roapootivoly, ad ao tho aalinity
inoroaaoa tho poroontogo oi tho ahovo group ohowo a dooroaao.

é.'E'£!_Q!_!.l
For otadying tho aoaooaal variationo in attaoh on tinhor by sghaorona

torohrana, toot paaola oi nango wood (£i§_o_r_5 §_g_Q_o_a_) oi’ aiao 16 on 1
8 on z 2.6 on woro tiaod to iron ironoa and onaponlod horiaontally at tho
low tido lovol in tho toot aito. Ao tho ophaoronillo proior ooit tilhora
for boring, mayo wood whioh io oaaily awailahlo in tho looality waa
oolootol for nhiq tho toot panolo. Bin toot panola woro orpoood at a
tino in oaoh math. At tho oat oi’ owory south tho oxpoooi toot panolo woro
roaovoi" to tho laboratory and trod aota woro inorool. ‘Iho abhor of
aninlo in all tin ronvod toot ponolo wao ooaatol and iron tho total, tho
avorago anahor ior ono toot paaol waa oaloalatod. Ihia proooclnro wao
iollowod wvory nonth tor a poriol at ioar yoaro tron 1008 to 1008.

A oorntiq oi tho data proaontol in tahlo 8 and iig. 8 will ohow that
tho attaoh oi @535 io nodorato in Jaanary with an avorago oi 8 aninla
par ponol. In Fohrnry tho attaoh woo looo with 7 aainlo par panol and in
lhroh it waa nah lowar with only 8 animlo por pnol. Darin; April to
July tho attaoh waa aogligihlo. In Aagaot tho intonoiq oi attaoh ohowod
an npward tronfl with 3 aninlo par pnol and in loptoflor a aaldol iaoroaao
waa ionnd with 10 aninala por panol. Tho aan tron! wao kopt np in Ootohor
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oodllovnhoroodthooortxior of 21 porpoooloooroooholio
Ilovoohor. In Dooonhor tho thtonotty ol ottooh ohovol o nun doolino
11th 14 onimlo por poml.

Iron wilt to clooorihod ohovo 1t I111 ho oooll thot firing Apr1l oml
Iloy brooding to M011 oo ohoorvod hon lnlootol ttohor ooqloo oollootocl
from tho horhoor oroo. Io thlo portod thoro to no ottooh on nnthly toot
pooolo oloo. 1'h1o coy ho duo to tho high ooltnity. hot ha-log Juo whoa
tho ooltoity to tho horhoor oroo hooonoo loo thoro to o ooflon looroooo
1! hroodlno tn» ooathlooo an Doonhor, hot on lnoroloo 1; tho ottook
on toot pooolo to not ohoorvocl during Juno to Aogoot. 1‘h1o I1 ho ho to
high tarhtflfi on! foot oorrolto 1: tho horhonr ro|1oa owing to lloodo in
tho ohovo portod vhtoh dioohlo tho you; qhoorontdo to oottlo on tho toot
pooolo.

It 1o roportod hy Johhool (1988) on! Sono (1940) that frooh ottooh
of g_I_!o__g_o_ 1o oonflood to oortoin ooooooo. Aooordiog to Johnooo, tho
porlod of dgrotton 1o prooodod by tho poriod of lntoooivo roprodootloo
ooo tho oooooqoont ovororovdtq o! populotloo in o port1onlor rogloo.
homo (1040) ohoorvod o oorrolottoo hotroon dgrotion, hrooltng out
tonporotoro 1n tho onvlronont. Tho vior oi Solo hoo hooh hold hy Colror
(aoaa) no llo||o1oo (1001). slu-ammo no Boohloy (noon) oul aura-gun
(moot) hovo roportocl ma an Bontllllpton ootoro tho Iigrotion u mg;-1|»
to govorhol Q tho toqaoroturo of rotor ofl thoy lid not ooo ovororovding
oo o oouoo of nlgrottoo.

In tho Coohin horhoor oroo, toqoroturo to not h1|h1,y rortohlo oo to
to loonoo ow oort of nip-otioo ol ophooroltdo. Gonorolly lntoooo brooding
ooo tho oonooqooot ovonoroovltog ooo ho ooootoorol oo hotoro roopooolhlo
for oigrotloh ool oottlonoot to ooo orooo. Io tho ttoohio ho:-hour rogioo
tho ohovo oooflttooo to tho rotoy oooooo do not oooo to holp tho onilolo
in finding ooo orooo oi oottloloat duo to high turbidity ood toot ourronto
Booovor, Ihol tho torhlflw to looo lad our:-onto olow, tho intoholty oi
ottook tnorooooo oo oooo to Boptoohor, Ootohor ooo Novonhor.

Tho nothod oi burrowing not ligation ooro oorotolly otmltol by



ezpeeieg lea; tern teet peeele of eett tiebere like gig:-e iediee,
!2_I!*_a23.e32£L& Ill til W brine eflmflw M the
eninle it wee ebeerred thet very $11 epeeineee libereteal tree the
breed peuel of the nether were hell te nehe pite of their lmiy-eiee
free the barrel eeenpiei by the nether. Bet ee they grew Ip in eiee
they were teen! to leeve their initiel hr:-eve ell etert eeking
independent barren in the leighieerheed of the previoee barren, thereby
eheving e gregerieue hebit (eee lip. 6 A '1). During their further greet]:
when they eeeeeeter eeereity 0! epeee they nigrete to other leeeiitiee,
eel the eiee et eneh Iigreting ieiivihele wee fend to be ebeve 4 en.
The §p_;be_e;o_ge_ eiter Inerieg geieed e tire ieethold in the burrow it nehe
it bigger end bigger ee ite eiee inereeeee end it finly elinge te it.
Pelliq eet e! the eninei eitheet eeeeing inquiry bee been loud diilieelt
ell ee fer getting live eeinele, the titer lied te be eeretelly eplit
into pieeee.



PIG. 6

Diugrenntio representation of the hurrowe of young
gnhaerolu ietybtlng nedo tron the edgee oi the

burrow occupied by the mother.

PIG. 7

Diagrnnutio repreoentnti on of the burrove of young
terehrng_ around the hurrove of thei r

mothers shoring n gregarious habit.
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0! Elli THIRD! IATI
Bwoa thonfl ig_r___og_ torohrano -in roportod to ho ooonrring abundantly

in highly varying oalinity oonllitiono (Pillai, 1901; Ohoriyan, 1064b and
John, 1068), intonation rogarling tho ozaot oztont of thoir oalinity
tolovanoo and thoir roaotiono againat gradual out aha-npt ohangoa in tho
oalinity of wator aro not known. linoo tho aninlo nonally liwo in hurowo
oxoavatol in tho iatortidal rogioa of nalorwator woolon otrnotnroa (Choriyan
John ant Pillai _l_o_o__,_ Q_t_._) tho inn-own with tho aninla got onpoaod during
low-tido. 'l'hia roonlta in tho owaporation oi wator in tho hnrrowo, and
no a roanlt tho aninala at-o onhjootod to highor oalinity oonliitiono and
owon looiooation. Daring nonooon ooaoon dno to hoawy raino tho oalinity
oi wator goto wory nah loooroa thorohy onhjooting tho aninalo to wory
low oalinity onditionn. In npito oi thoao highly tlnotnating oalinity
ooallitiono, tho) an found to load an apparontly nnaflootod lilo and oanao
oztonaiwo loattnntion to nndonatot woodon otrnotnroo, oapooially in tho
intortidal portinaa of jotw piloa, Ionlor piloa oto. tho proaoat onpori
nonto woro oarriod out with a wiow to finding ont tho llohawionr ant
toloranoo oapaoiw oi tho opooioo in ditto:-out oalinity nodia and olao
tho lothal lowol of tho nolin tor tho opooioo. ho aoolination oalinity
lonlo woro takon tor tho tooto, oao highor onl tho othor lowor. An tho
onpoaod an-oao aro onhjootod to owaporation and oonaoquont inoroaoo in
oalinity, tho highor lowol no tahon ao 80 $0 oalinity. Tho lowor lovol
waa talnon an I fip oalinity, which tho wator gota during rainy ooaoun.

1.e9.!.@La ~
Bpooinono of 559; tggghrano for tho oaporinnto woro oollootod

along with attaohl tinbor pioooa tron tho Ooohin harbour rogion whoa tho
oalinity wan about to to, on on am» nu in-1| in tho mu‘; woro
hopt in aqnaria containing wator of 80 fa oalinity for about a noath to
got tho aninlo aoolinatol to laboratory ooalitiono. In tho oano way
aninlo woro alao oollootod tron tho harbour rogioa whon tho salinity wan



ahcat I f. and ccrc kcpt in aqnaria ccatainiag watcr ct 8 in caliaity
far acclinaticn. liighcr calinity ncdic abcvc 80 ‘o tar tllc cnpcrinantc
Icrc nacc by cvapcrating iiltcrcl aca catcr tc thc rcqnircd lcvcl and
lac aalinity nanlia Dy iilnticn with dictillcd vatcr.

fhrcc ccricc ct czpcrincntc ccrc ccncuctcd by tranclcrring aninclc
acclinatcd in a particular caliniiy nadinn tc lcccr and highcr ncclia.
‘l'hccc cnpcrincntc ccrc ccaductcc in thc labcratcry in glacc bcalncrc ct
250 cc capacity ccntaining 180 cc catcr ct tha particular nciinn and tivc
aninlc Icrc kcpt at a tinc. Thc taqrcratnc ct thc catcr ct diticrcnt
calinity vac nintainad at 88.5%! 3 1° in all thc cxpcrincntc. Each
aaricc cf cxpcrincnt vac rcpcatcl a dacan tinac.

In lcciiiq thc tclcranac at tbc aninclc in a particular lad; thc
ratc cf nartality vac takcn into ccncidcraticn. Inc nartality cf aninalc
Iac rcccrlcd at intcrvalc ct 24 hcnrc, and in caccc in which thc dnraticn
ct lilc cac lccc than 24 hcnrc, ncrtality cac rcccrlci cc and whcn it
cccarrcc. Ircn thc data ccllcctcd, tha nubcr cl cayc takcn tc rcach
I0 $ nartaliw in cach nalim vac nctci lcr ccnpariccn. Inc cnpcrinantc
ccrc nct ccntimcd bcycad thc I0 $ ncrtality ctagc. Ihilc tranclcrring
ac vcll ac daring tic cxpccarc ct tic cnpcrincntal pcricl thcrc vac
alight cvapcraticn ct tic ncdin, and lcccring cl thc lcvcl at cctcr.
Ilia vac nadc ap by ailing lictillcl vatcr np ta tha criginal lcvcl.

&:'.l.a§__1.=. mmsLmc.Q to   2 1!.’ I“
Qighcr glinig ncdic.

Aainalc cl 8 ta 10 _ ciac (czclnling thcac Iith cggc cr cnbryac)
acclimtcd in 80 $0 caliaity naclin ccrc cxtractccl ircn fllc infcctccl
tinlcr anl tranctcrrcd circctly tc diitcrcnt nciia ct laccr and highcr
caliniticc ranging Iran dictillcl cctcr, 0.8 f» , 1 ’o , 5 $0, i0 $0,
I0 $0, I0 $., 40 $0, I0 $0, O0 $.,, 10 1. anl O0 $0. ‘ha cbccrvaticnc
clnavcl that thc tina tahcn for I0 1 ncrtality raricd in thc diitarcnt
ncdic ac dawn bclcc:



‘line mm fer so 5Beliliw ledie “run” .
Distilled enter 0.88 leye0.0 $. 10.00 ~

1.0 fa
8.0 $.

21.80
31.00

10.9 ,0 38.00 "'0.” ’o “.00 "E00 to “-50 "40.0 ‘lo 88.00 '80.0 *0 10.00 "‘Q.o $0 1.10 '10.0 ,0 0...’ '‘B-0 fa 0.14 '
* Averqe ei the 12 experinnte.

In the eeeliletien lelien ei’ I0 1. eelinity, the tine taken tor 00 $
Iertelity ie the Iain: (48.5 eeye). Ae eelinity inereeeee or deereeeee
there in ehertening e! tb tile te reeeh the eene level ef lertelity. In
lever eelilitiee the deereeee e! tine te reeeh 80 $ nertelity ie elleet
greahel up te 0.8 Q. eelihity. Alter thie there ie e “flea fell in the
euretiee Ire: ll an in 0.5 f. eelieity to 0.08 dlye in distilled eeter.
nu the eelinity u nan inereeeee, the nu 1- the an .1 nertelity
ie more ehrept heviq ell; 10 eeye in I0 fie eelinity, 1.1 deye in eo $.
eeliniw eel etill leeeer in higher ndie. This eheve that the eainele
ere ehle te edept hetter in lever eelility media then in higher end thet
the eelinity helee 0.6 $. end eheve 80 $0 ere lethel to the eniunl.

ii \W~1 iv"! 1' will
ie._I.9..£.»._.a!2_=§.sv
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Anilele et I te i0 — eiee (ezelelieg theee with egge er elhryee)



aoelimated in 80 $0 salinity were transferred gradually to lower and
higher media. Transferring to lower media was as follows: Thirty
animals were kept in 30 $0 salinity for 24 hours. From this 26 were
taken and put in a medium of 20 $0 salinity leaving B animale in the
30 $0 medium. Again, after 24 hours, 20 were removed to a medium of
10 $0 salinity leaving 6 in 20 $0 salinity medium. In this way after
every 24 hours animals were transferred to lower media of salinities
B $0 , 1 $0, 0.6 $0 and distilled water leaving 6 animals in eaeh medium
from which they were transferred. After the final transfer every medium
contained 6 animals. In the same way animals from 80 $ salinity medium
were also transferred to higher salinities of 40 $0 , 60 $0, 60 $0, 70 $0
and 80 $0, after every 24 hours. The time taken for B0 $ mortality is
given below:

'l'ime taken fer Difference in time
alinity -“Ha 60 $ mortality . from the experiment 1

‘::IZ:ii::;’lI: lit if’, 0  ' _l’,’_T1TilCl‘i;:il‘__T i:ffIT1'L;f_I_Tl_iTIZT;:iL ’__‘: :,’ili:_"-;%l“_—;"i*’:::fTL T—§:'_ Q i__,lT::fl:’_

Distilled water 1.00 days +0.17 days0.0 $0 22.00 " +7.00 "1.0 $0 26.00 " +4.60 "0.0 $0 37.00 " +6.00 "10.0 $0 41.00 " +3.00 "20.0 $0 45.00 " nil
30.0 $0 Q_._§_Q_ " nil40.0 $0 83.00 " nil
80.0 $0 14.“) " +4.00 days60.0 $0 3.00 " +1.30 "70.0 $0 1.70 " +1.03 "80.0 $0 1.04 " +0.00 "

* Average of the 12 experiments.

In 80 $0 salinity medium the time taken for 50 $ mortality is the
same as in the previous experiment. when the salinity is lowered, the
trend is for a gradual fall in the time taken to reach 60 $ mortality
and when the salinity is increased there is an abrupt fall in the time



inhen fer renehiq the eene level ef nerinlity. It 1e elee fennd tint
eeliniiiee lever then 0.0 $0 end higher then 00 $0 ere leibnl te the
epeeiee. The preeent enperinent eheee flint grealnnl irnneferring ef the
eninle freu ene nedin to nnother inereeeee the dnretien ef tin te
reneln 00 $ nertnlifl.

_ $51 trn__n_gfg_g;i_n| ef nniule eneligted
_s..s._;_-___w_.s=_.\=.¢_.1- 0 11-1  59;:-.0.

Aninnle ef 0 te 10 — nine (enelnnling t-lleee with egge er enbryee)
am-ac in a $0 enliniiy 000-0 0.00.00.-0.0 grnlnnlly :0 lever end augm
neiie rnnging fren dietilled enter, 0.0 $0, 1 $0, 0 $0, 10 $0, 00 $0, 00 $0,
40 $0, 00 $0, 00 $0, 10 $0 end 00 $0. Here nlee the netted ef trnnefer
Ieetheennene inibepreviene enperinent. 'fl|etinetnkenterenel|00$
nertnliiy in eneh nedinn in given belen

5- at ‘ Differenee in Differenee inleliniiy -use " ” tine nu the tine rm the'0 ’ _""u” . e rinent 1 e rinent 0II" II!
Dieiillel enter 1.7 lnye + 0.0‘! dnye + 0.10 dnye

0.0 $0 00.0 " 4-11.00 " 4- 4.00 "
1.0 $0 00.0 " e 0.00 " 4 4.00 "
Q00 $0 _4_4_=_Q " 4-10.00 " 4- ‘LCD "10.0 $0 00.0 " nil - 0.00 "
80.0 $0 00.0 ' -100(1) " -12.00 "
00.0 $0 20.0 " -17.00 " --17.00 "
40.0 $0 12.0 " -21.00 " -21.00 "
00.0 $0 0.4 " - 4.00 " - 0.00 "
00.0 $0 0.00 " - 0.14 " - 8.04 "
10.0 $0 0.40 " - 0.21 " - 1.24 "00.0 $0 --- --— ---u—

* Average ef the 12 enperinenie.



Tbs tins tsksn to rsnsb 60 4 non-tnlity is nnzinn in tbs ssslinstisn
nsdin s! I $0 snlinity. In lswsr nsulis tbs tins is lsss, but ssnpsrstivsly
it is nsrs tbsn tbst ism! in bstb tbs ptsvisns sxpsrinnts. ln nslis
bigbsr tbnn 8 I. sslinity, tbs tins is hr bslss tbst of tbs prsvious
snpsrinnts. In 40 Q. sslinity nsiiu tbs tins for 50 $ nu-tslity is
snly 12 lnys. In 80 $0 sslinity nsns snrvivscl. It sppssrs tbst tbs
sninls ssn bsttsr tslsrsts lsssr sslinitiss (sxsspt distillsd vstsr) tbsn
bigbsr sd tbs nsdis bigllsr tbsn 40 4. srs lstbnl.

lbs rssnlts st tbs sbsvs tbrss ssriss st snpsrinsnts srs illustrstsd
in fig. 8.

QIQUSIIQII

Trsnsisrring oi isspsds lrsn sns snlinity ts nnstbsr ts stmly tbs
lsvsl st tslsrsnss bss bssn dons by s in sntbsrs. lsnsiss (1084) nsds
tn sub-spssiss st Gnsggggasrsns , sns bsy ism
Q.;. living in intsrtidnl bny sf sslinity sf 25 1 sss sstsr
(8.01 fio) sud §_.3_._l_!_Qg_, s psnd Isrn living in s ndin of 1.6 $ sss
sstsr (0.85 $0), sad intrsdnssl tbsn in tsp wstsr. §_.9_.orsgonsnsig
livsl for s dny and _q_.9_._lgt_s_n_ tsr I clnys in tsp wstsr. ht §_._s_._l3_§
Ins sbls to snrvivs in ssn vstsr. ‘Ibis us ssnclustsd to prsvs tbs validity
of tbs tws snb-spssiss. Bsvsvsr, Risgsl (126%) bns not ssssptsd tbs
vslidity sf nnintsining two sub-spssiss, _sggg95gn_si_s and lntss sspsrstsly
snt ssninstsl snpsrinsnts sn tslsrsnss st §_.3rsgsnsnsig ts sbsnging nsdis
0! sslinity (Bisgsl, 1262s). is sslsstsal tbs spssiss tron tbrss diflsrsnt
typss st lssslitiss, i.s. trssb wstsr, sstnsrysnd bsy, sul plssss tbsn
sspsrstsly in 128 I ssn wstsr (43.(I $.), 100 $ sss vstsr (84.44 5.),
15 f ssn sstsr (26.88 $.), B0 $ sss Istsr (17.22 $0), 28 4 sss sstsr
(8.81 f.) sad ltssb Istsr (0.086 fio). liis sbssrvstioll wsrs is! 21 lsys,
snul bs (sand tbst frssb sstsr and sstnnrins tons snrvivsd in sll tbs
nslis st sslinitiss wbsrsss tbs bq ism survivsd in sll sslinitiss sxsspt
in-ssb sstsr. Es nlso tsstsd snstbsr spssiss ssllsstsd tron tbs bsy,
8355 an an in sll tbs sslinity nsdis nsntisnsd sbsvs, sud obssrvstisns
ands sitsr 21 dsys sbsssd tbst it ssuld survivs ssll in sll sslinitiss sssspt



FIG. 8

Illuetretion of the comparative duration of time taken
to reach B0 Q mortality in the three eeriee of
experilente in the different eelinity nedie.
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1: frooh ootor ohoro it nu-vlvol only tor 11 doyo.

Illll 8 lolold (1927) horo roportod that tho norloo loopod ggmorlo
oonll toloroto oollnlty oo loo to 6.5 Q... lot ooooriiq to llonlloo
(1981) gag oonnot toloroto ool1n1t1oo holoo 10 4. for o vory long
tlno.

Loohooocl on! Groghol (1007) oxporlnntod with tho loopod lootdotoo
9&5 um»; an hroohloh no roll oo lrooh rotor, no nun an tho
trooh ootor ton ooold ho oool1noto4 to 10 Q ooo rotor, ohorooo tho
hroohioh ootor ton oooll not ho ooollootonl to trooh rotor.

Io tho prooont oxpofinat it lo oooo thot, lo tho ooolintion lodion
tho onlnolo oro ohlo to l1vo longor. 1'h1o 1o ooon in tho tho tohoo tor
I0 $ nortolity 1a tho oooo o1’ gggrouo Q;-ghruo ooolhotod to 30 $.
out 8 $. ool1n1t1oo, Ihloh lo olnoot tho obo, 1.o. 48.0 onll 44 doyo,
roopootholy. In hoth ooooo 1t 1o oool thot oo lodlo oholgol, tho l1!o
oxpootony got ohortoood. 'l'h1o ohortoolag 1o Ioro la thooo flrootly
tronoforrod thou to thooo groduolly tronotorrod, om! thot tho dooroooo la
tho tlh tohoa lo grohol 1: lovor oollolttoo old ohrnpt 1: highor oollhlties
It 1o oloo fond thot ovon though ontlolo ooolilotod 1: 8 $0 oollnlty toho
44 dnyo to roooh 80 f nortolity, thooo iloh oro ooollntod 1: 80 fa out
tronototrod to I $0 oolillty oulionly or poholly toho loooor t1lo to
ottlln 50 Q lortolity. In tho ollo woy 1! onllolo ooollnotod la B $0
oollnlty oto tronolotrod groduolly to 80 to oollalty noun tho t1no to
roooh I0 fi lortollty lo oloo looo, 1.o. 28 cloyo vhloh io looor than 48.8
doyo 1: tho 80 $0 oolhlty ooolllotloo lodln. Thooo ohoorvotlono oool
to 1n11ooto thot in tho noturol ourroonllngo oloo whoa oollntty ohoogoo
toho plooo ooitonly or grodoolly duo to olilotlo voriotioao thoro on ho
o doplotlon of population duo to odvoroo oflooto.

In cllotlllol ootor tho tllo tohoo to roooh B0 $ Iortollty 1o only
1.7 loyo, ohioh ohooo flnot thoy oro uohlo to ourvlvo 1o th1o nodioo. So
oloo tho lotto of vory htgh oolioltloo, 1.o. O0 f», 10 $0 old 80 to
thq oro Ilohlo to toloroto.
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The infinenee of body veiflat upon the rate of eenen oenenqation in
Ornetaeea hae heen reported by variona vorhere. In noet aniaele it ie
generally fennl that their oxygen uptake per nnit tine in proportional to
loll exponential falntien of the eninal'e bed; veight anl thie ie expreeeed
in the fora of an 'a11oaetrie' equation

02 - av‘ (Seathea, 1058) .. (1) vhere h <1
vhore 02 ie the total oxygen eeneqtiea in unit tine, ‘I’ ie the total
an veight and 'e' end 'h' are eoeffioiente. In the logaritde fern
of the eqnatiea, 'a' repreeente the intereept en the 1- axie and 'h' the
elepe of the flatiea. The weight epeeifie onygen ooneaqtion (i.e.
02 /body weight/hr) ie expreeeed in a notified fern of the eqaatien

..g2... -ev("1) ,. ,, (2) vhereh <1
vhieh eheve e deereaeing fuutien of the netahelie rate with inoreaeing
eiee and the elepe of the legarithie plot ie negative. 'l'hie type of
eqaatien ie fend to hold good not only to the vhele organieae hat to the
reepiratien of eeae, ieelated tieeaee ae veil.

The total anul tieene reepiratien in gggttia g_r_Q__d§_t_g_ eae iaveetigated
it Ieyaanth Q51 (1044) ad have reported that the 'h' valae in thin
epeeiee in eignifieantly different frea the ‘two think‘ value of the
'earfaoe area 1|-'. In 359;; guieaigzgl the 'v value ohtaiaed van
nililar to thoae ohaerved in ether eraetaeeana (Seathen, 1041) and in
_Q_§_i_a_ 9_q_gg_i_ga_ the value of 'h' lid not eignifioaatly differ fren the
‘tn thirde' rule (lllenhy, 1961). leathea (1988) eeqaring hie reenlte
on nariae Crnataeea vith the ether Craataoea, hae pointed oat that in
narine Oraetaeea ‘fer aniaale eontaining lean than about 0.1 ng ll holy
nitrogen, the valne of 'h' in equation (1) appeare to he areann 0.98, vhile
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ler aaiaale larger than thie (i.e. uere thaa 4.0 p tetal weight) 'h'
ie eaaller anely 0.0". Behelaaier _g_g_a_l_ (1000) have repertel that
ler eeveral trepieal Cruetaeea the 'h' value ie 0.00. Studiee ea
!_e_g_gl_ ehewed that the 'h' value ia thie epaeiee varied Ira 0.01
te 0.00 at 04°C (Taehiaa, 1000). It ie reperteul hy Buhrahnqea (1007)
that the 'h' value ia Q5; _a_g_i_a_t_g_a_ ie 0.740.

lertalaaity (1001) aade a review ea the variatieaa ia 'h' value and
haa etated that ‘in the varieua aaiaal elaeaea, three aetahelie typee,
i.e. i'era ei aepeulieaae e! ntahelie rate ea heq eiae eaa he dietiaguiaheaz
prepertieualiq ei aetahelie rate te eurtaee area, er te weight, er eae
intermediate hetweea euriaae area, er te weight, er eue intermdiate
hetleea eariaee all weight prepertieaalitr .

Rae (am) haa reported a~ 'v value varying rm o.e te 1.00 iu
Bi2.'.l..°.!E2.- T1" ‘V "1"" '1' 101.2%» 2-9.21. "4
_q.p_g|Q__l_a§g are 0.07, 0.10 and 0.00, reepeetively (Teal, 1000). A eenen
'v value .2 0.0001 haa heea ehtaiaed hy laraea aal Baraee (me) 2»
eight epeeiee at haraaelee, Ql glaatula, _§.ear‘iogue, Qgetratue,
E-!.!.1.......!.v““ 131221112 2%.!» _P¢__1,_1___..!2.¢..l.$l 251222» ¢|'fl".1" ..........."1u

and §_.§_L£_ trea the Paeiiie eeaet e! llerth Aaeriea.

Ielvellaq and Iateraaa (1000) have atated tht fer Orueteaea the 'h'
value ie eeaerally hetweea 0.0‘! and 1.00. In the loner eaee, aetahelin
1e preportieaal te the heiy auriaae ae in 555115, 0a—arug, ,
Qglgpgg aal eoaetiuee ia £3. la the latter eaee, the aetaheliea
ia prepertieaal to the aaiaal'e tetal velune er weight, ae it eppeare te
he in iaaeete. Ia Belem; ignite eetuie (Darwin) the 'h' value ia
0.021 (aampau a Praeaaa Rae, 1000). Ia the um:-1.101 erah, g|_;;;|;-_ap__¢_g_
egggouegig ad §_.uu0ue the '0' value varied from 0.010 to 0.007 ae reperted
by Dehuel (1000). The 'h' value in fluaaue iullieue ie reperteul ae 0.004
by luhrehnaqel (1002). Bltriqhaa (1000a) atulieci the rate of reepiratieu
ia weed-heriag iaeped, Li_ge___;ia aad haa etated that it ia at the eruler
up»-nu 1» ether littural mpa. _1_._;j_1_g_;g_;_g_;_q_g by nun; (1001) and
Ilaey all Opeter (1000). In ln0hIee0'e hock (1001), he haa briefly dealt
with thie aapeet in varieua Cruetaeea.
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It 1o rrportod hy o lnflor of 1hroot1|otoro thot to oolo Crootoooo
tho ooygoo optoho io iofloooood hy tho oomoatrottoo of tho lollrl 1:
rhloh thy llro. Sohllopor (1020) 1o h1o ot\\l1oo oo Ooroiml nag
hoo oqiootoal thot tho 1ooroooo 1o tho roto at rooplrottoo 1o loo to tho
dtttorooooo 1o ooaot1o rorh ho to ohoogo rho: oonoootrottoo o1 tho
loflu roriol Iron tho moral to loror or hlghor lorolo. Bolnoho (1088)
oopportod Sohllopor in h1o otofloo on tho oroy 11oh, Poihtno £1or1o_t__1l1o
out um: Ilonlotor ool Iloulotor (1001) 1: em: otodloo oh Ognolo
o1h1oooo lnro oloo omo to tho oooo vlor 0! Bohltopor. Bot Krogh (1939)
1o h1o otodtoo on Qrtoohotr _o11_§_Q13_ hoo ototoll thot tho ooro rooptrotory
roto 1o roportod 1: 18 $1 ooo rotor (rh1oh 1o iootoalo to tho ooiool),
to Il ,0 ooo rotor (rhioh 1o hyportollio) out Irooh rotor (rhtoh 1o
hypotonto). lilh roto of rooptrotloo 1o roportod for gig oggnifrono
on! h; 1: hypotooio lotto (ron Doldoohrooh, 1948).
Poo1hhor oonl Vhrooothoo (1948) 1o tho1r otulioo on tho ootiro rogulotioo
of ohlortoo 1o _il_o nnoooroo hon ototod thot tho 1ooroooo 1n
ornoo oonoqtion 1o Mlntoi ooflo noy ho to oooo lop-no o ro!loot1oo
or ohlorldo ro|o1ot1oo. Iooroooo 1o oqgoo oooo@t1oo to roportol 1o
o Q95; oo ooltotty doorooood to 8 1» or looo, out looroooo to
tho roto oi oooonptho rhoa ool1o1ty toorooood ohoro 20 $0 (Khno, 1062).
Io yon; noplit of §%_o__g}_Q iaoroooo to oxygoo uptoho 1o roportod
by Iliooooo (1058), hot thlo moroooo roo Iooo porooptihlo or oron ohoont
1n lorgor tlllirtlmlo.

Ilhgroo (1988) ror1orol tho phononooo of oolorogolotioa ond hoo
ototod thot tho difloroooo 1n orygoo oouuqtloa 1o irooh rotor oo ogolnot
1ootoo1o lod1o 1o not ottr1hotoh1o to onotlo rogulotioo. In Ingghoir
only o rory onoll frootioo of tho 1oorooooaI uzygoh oonouqtioo roprooonto

tho onotio rorh dooo (Potto, 1004). Aooordiog to Grooo (1081) oortoin
oroho (1.o. ) otrngglo hord to oooopo tron o noh dilutoi
lod1o out tho loorooood ozygoo rptoho rooolto tron 1mrooood Ioooulor
oot1v1w. Io gator Qooooroo (loo, 1088) hoth ror1ao and hroohtoh
rotor popolotlooo, ohorod tnoroooo 1o tho roto o1 optoho r1th oooroooo to
tho oo11o.1w of tho oodln holor tint 0! tho hoh1tot. Dohool (1960)
ohoorrod 1noroooo 1|: tho roto of oqgoo optoh 1|: Qiai _g_:;ug;g_g_



all Q5 la atlatol aoala aal haa atatod tbt tho lnraaoo la partly
duo to tho laaraaaal aark to ntatala ouotta halnao.

lino (1908) hao atatoa that mm ahaagoo la oavirolnoatal aoaittloao
llho aallalty or toaporataro any oauoo tlaotaatlaao la tho avarall
aottrtq, ohaoaoa la boharloar ooa laoroaoo or aoaroaao lo tho aotahollo
rataa at tho aataala. lltrloghaa (lflfila) mu no aigaltlaaat oorrolatloa
hataaaa tho raaptratory rato and tho aoarao at dilation at tho aoalaa
la hla ahllao aa $533.

Anothor aapoat of raapiratloa in aqaaatla Craataooa to tho rolat1oa
ahlp hotoaoa tho rota of roaplrattaa oat tho availability of oaygoa in
tho oavlronoat. Ia _p__Qflg§_§§£g_m rato at
aqgaa aptaka la lailapaanlaat at tho aoaoontratlon at tho pa from 8.5 to

12.0 -1 02 /L (Homo, mo). Holt! (ma) Ioaanl ms m
raa ablo to aalntala hornl rata whoa aqgon aoaaaatratlaa oao aaah bolaa
cu air -aaturatloa laral. Byaaa (am) rorkaa an plan-non and oohtaodona
all ravlaaad tho aorh aoao on alflaraat aataal groapo. la aray fioh,
93% ggg; oaygoa aoaaaaptioa lo normally iodoponaont at ozygoa
toaoiaa ap to 8.84 I1 0' /L and holoa thla lavol tho rato at uptaho
granny dooroaooa (liolatanl, max). Aaaorltng to Choa (noon) la tho
lraah aator arah, @533 go. tho oxygoa wtaho la clopaadont an
tho oaygoa taaotoa of IN to 10 j alr aatorattoa holao ohloh it hoglao to
ohoa ahaonal all lrlaaalar raopaaooa. la $_l_}_gg _a_Q_g§_a;o_ tho rato to
atroatly rolatod to tho mum-um at aanaa ta tho aarlroaaont (Io:
Q21, 198$). It to roportaa by Ialoaaf (1081) that aray tlah, Canto:-no
55$ and gig aro tatoponloat at tho anon oonoaatratloa
ahovo tho air oataratlaa loool, lat ohoo dapoaaoaoy holao thlo orltlaal
lovol. la 3933;; gag! thoro lo a arltloal lovol nah holoo tho alr
aataratiaa lovol (Iayaoath Q Q1, 1044).

Thoma (1064) ohaorrod in tho lohator, a o tho rato at
orygoa aptaho ia proportional to tho aonaatratlon oi tho gaa in tho
aollu at all lorolo holow that of tho ataoaphorto ornoa praoaara.
Blallar ohaorratloaa haw hooa naclo on £l9_g_g_a_;_l_l_a_ gilgag and L;
at by Wool _g_§§_l_ (1984) and Ira; (1954), raopootlroly. Proaaar
(mo) dlatlagutahoa tho antaalo ahovtag aoao aogroo of lulopaaloaoo aa
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'i'c|alatci'c' aal thccc dciacnlcat ac 'adjactcra' and in thc tcrlcr thc!
hccclc ulcpcalcat hclcc critical prccccrc. According tc larchcl and Orr
(ifllfl) in Qlaaac agiag thc critical prccccrc ic nah hclcc thc
cu caturatica (cc 5). larch crab, g Egg, ggglatcr cal 3&5
ligg aaintaia actual ratcc with a ccaccntration at canon lcac than
I $ that for air ('l'ca1, 1089). Ia cal virilig thc ratc ci cxygca
aptakc rcaaia Inaltcctcd aatil a critical tcccica -ch hclcc atnccphcric
czygca tcacica ic rcachca and bclcv thic tcaaica thc ratc ic Iclatcd to
thc ccaccatratica cl thc (ac (Iicctaad, 1931). According tc Pracada lac

and cuapm (iccc) thc 0311-1081 lcvcl ic 2.: -1 oz /1. 1»: n-mm
SQ;-._g_g_ 1&2 and a.u al oz /1. for Q_.tiatia||ahal_ tiatianahalaa.

hca thc lcrcgciag rcvicv it ic cvidcct tint ia Crcctacca than ic
a iivcrcity with rcgarc ta thcir ciac-rclatcd raapiratica and that than
arc lacy typcc which dcviatc 11-an thc gcncral pattcrn. ‘thc rcvicc alcc
chcuc that cructaccaac hchavc iiiicrcntly with rcganl to thcir rctc ct
cxygcn conpqyticll in vai-icac caliaity acdia. ‘thc rcvicw turthar ahcwc
that Varicac typcc cf rccpiratary rclaticnchipa caict in cmctaccaac in
rclatica ta variaticca in cnygcu ccaccatratica in thc acaica.

Thc ahcva acpccta in cphacrcaidc havc not hcca wcrkcd out cc tar
aaul thcrctcrc an attcqt haa hcac aaic in thc prcacat ctulicc ta iavcctigatc
thccc acpcctc ia  tgtav-;hcr%_ Batc, a vccd-hcring iccpcd foul
ahaflaatly ia thc Occhia ha:-hcur rcgica.

.l_é.1‘E.!&
llccpiratcry acacarcacatc cf Qhaarcaa tcrchrana wcrc aadc by cling

a llcvicc fahricatcd in thc laboratory. A diagrammatic akctch of thc
czpcrinatal act-ap ic chum ia fig. 0. ‘thc apparataa ccacntially ccccictc
cl a qriagc 'A' graduatcd Ip tc 80 cc anl mg:-accatcd pcrticn ahcvc it.
‘Ihic iclla thc rcapiratcry chaahcr. 'l'hc naalc at thc clcccc and ci thc
rccpiratcry chaahcr icnticac ac thc pacaagc hr lcttiag in aac cut at
catcr, tc which ic cclncctcd a narrcw ruhhcr tahc '0' all thic can hc
clcccd Q a piach-ccch ‘D’. ‘thc nlhhcr tuba '0' hac caly an ictcrnal
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woluno of looo thoo 0.6 oo. Ihoo tho piooh-oooh io opoo, wotor ooo ho
tohoo io or out oi tho roopirotory ohoic by ooviog tho piotoo ‘B’ oo
roqoiroo. Io tho wortiooi pooitioo, tho prooooro ho to woight oi tho
piotoo on tho wotor in filo roopirotory oblhor io Bllifiod by o pioton
'ootoh' ‘I’. Tho wholo opporotno io hopt io o giooo trough ‘J’ olqoo
to o otool 'I'. A thornootor '0' io hoot io pooitioo to tho wotor
trooghhooooo olootool '8'. ‘Ihowotorio tho troflio lot iofrd
o wotorlloth, olootriooily oootrollod, ooi io niotoiool ot Il°C with o
woriotioo oi 3_ 1'6, whioh io tho ooool toqorohro io ‘tho ootorol
hohitot oi tho ooinl.

to hogio with, o tow oo oi tho wotor oooot tor tho ooportooot woo
dnwo into tho rooplrotory ohoohor 'A' through tho rohhor toho '6' by
working tho piotoo '8'. Tho piotoo woo thoo rooowoo ooi tho ooiooi
hopt rook for tho oopdtnot woo oorotolly iotroaioood ioto tho roopirotory
ohofior, an ogoio tho p1mo;¥3§1-on on pm: iowo mum; -11 up
oiriooiootho ohficoolloloooportoithoootorioitoooo tomb
tho ohoohor froo troo oir hohhloo. Attorooroo, tho ohoohor woo tiiiod
with wotor by worhiog tho oiotoo olowly ooi oorotully. ‘Ihoo by poohiq
tho piotoo tho loroi o! wotor woo brought to ooootly B0 oo moi. loloro
tho lowoloooo tohfloooorhhowotorooqloo of ohoot iflooooohtrc
tho oogrooootol portion woro tohoo oot throogh '0'. Attor tho oooploo
worotohoooootho lowolhrooghttohfloooorh thopiooh-ooohwoooloooo
ooi tho 'ootoh' ‘I’ woo flood to oootrolioo tho prooooro o! piotoo oo tho
wotor to tho ohoohor. Thou tho opporotoo woo ploood in tho trough of
wotor oo ohowo in tho fig. 9. ‘Iho ooilol oowoo ohoot tor o tow oooonllo
ooo thoo got into tho owriw of tho oot-lot out romiood thoro. Ihoo
tho oqnloo woro tohoo tb ooiool woo got out of tho oowiw by gootly
topping ootoilo tho oooolo rogioo, hot wory oooo it ooooptoo it ogoto.
Up to i'iwo wotor ooqioo oi 10 oo oooh ooohl ho _ll‘—I irn tho roopirotor
ooriog tho roniog ot ooo ooporlooot ottor tho ooini ooo ollowoo to roopiro

oot oi’ tho two ooqloo tohoo, ooo woo tiood with \Iiohlor'o roogoots
for ootintiog tho ioitiol ooygoo oootmt to tho roqirotory ohoohor.



Tho othor ooqlo woo kopt oo o oootrol ool woo ootiootod tor oqgoo
ot tho oooolooioo o! tho ooporioont to lion! tho woriotioh, it ow,
tron tho ioitiol lowol oi oqgoo. floqaioo of wotor tron tho oholhor
woro firowo oot ot intorwolo to ootiooto ooygoo oftor tho ooiool woo
ollowol to roopiro. Tho diooolwod ooygoo in tho ooqnloo woo ootiootod
ooiq tho Iiflloflo oiooooothod (Ioloh I1 Soith, 1988). Proo thio,
ooypo oonoooptioo poo hoot, oo woll oo oonoo ooooqtioo por hoot poo
olit woight oi’ tho ooiool woro ooloolotol.

Tho ooqaliog hottloo woro of oopooity 8 to O oo (113. 10), oul I on
oi tho ollplo woo oood for titrotioh. 'l'ho ooooolity of oooioo thiooulphoto
oool woo ohoot 0.0“ ooll tho titrotioo woo oorriol out ooiog 1 oo tohoroolor
oyriqo (fig. 11) with ooitohlo oorowiq odjootoooto, ood roodiogo op to
oo oooorrooy oi 0.03 oo ooold ho tohoo. Tho ooroolity of tho oolioo
thionlphoto woo woriiioi owory tioo hoioro it woo oood.

\ Ao tho ooto of roopirotioo dopondod on tho oioo oi tho oninl ood
oolioity of th lolih, tho iotorwol hotwom oolpliogo hod to ho woriocl,
onl thio woo alotoooiood by ooniog o low triol ooporioooto oo roqoirocl,
whoo tho oioo voriol ood oouliu ohoogol.

'l'ho wotor nod for tho ooporioonto woo tiltorol with Ihobo 48-filtor
pp: ool woo oir ootorotod u [iwo on anon prooouro of ohoot zoo — mg
pooooro. Ioporioooto with highor oonoontrotiooo of ooygoo woro not
ottoqtod, hooono in tho ootorol onwiroonot tho ooiool woo not found to
ooporioooo oooh oohiitiooo. Iurthor, ooioolo hopt in lohorotory tollko
woro iowol to livo woll io wotor with tho ohovo oznon pa-ooonro. Tho pl
in tho oooiiootioo tolio roogol hotoooo 7.8 ool 8.1.

Tho wot-or oqloo of diiioront oolioityh Iclio tor tho ooporiomto
woro proporod oithor by dilution with clioti llod wotor or by owoporotion

o1 ooo wotor. fllo .-mm of wotor oooploo woo dotoniooal titrioetfioollg
ooiq oilwor oitroto lly tho oothod looorihoi in Iorooo (1060).

Tho wot woight of tho ooiooio woo dotorniood by woighiog thoo
inoliotoly ot tho ool oi tho ooporioonto to tho oooroot 0.1 og oitor
oorohlly wiping tho ooilolo hotwooo blotting popor otripo.



In oroor to otady tho difloront aapoota oi’ roapiration bring tho
ooaoono oi loo oalinity and high oalinity, tho aninalo for tho loo
oaliaity oxporinonto, i.o. in 5 $., ooro oollootod daring raiw ooaoon
whoa oaliaity oano vory loo to I f. all holow, and animlo for high
oalinity ll|IOl'lDl‘ll, i.o. ia I0 fi., woro oollootod attor nonaoon porioo
Ihon oalioity hogaa to riao to I0 Q. anl ahovo. Daring thio poriod
aninalo Ioro alao oollootol for oaporinonto ia 0 5. , 1 $., B $., 10 $. ,
80 $., 30 $., 40 5. and 60 $. oalinitioo to otaly tho intlaoaoo oi
variation in oalinity on roopiration. All tho oninalo for tho ozporinonto
ooro oollootol 11-on tinhor otraotnroo at low-tido lovol. Pioooo oi tinhor
with £5; grohra! ooro hopt in laboratory taaho jar 4 to l oooho
tor aoolintioa hoioro thoy ooro naoo tor omporinonto.

Iron aninolo aooliaatod in tho lahoratoq tanho, oono ooro oxtraotod
oarotally tron thoir harrooo for oaporinont. Ao thoro nay ho ooao ohongo

whoa tho oninalo aro 11-», tlny ooro up at\1oaot for 11 hoaro 1» oloan
Iator oi tho aoolinatioa aalinity tally air oatnratod hotoro thoy voro
aooo tor ozporinont. Ihio proooao aloo holpod to got partially oloarod
thoir gat. la oaoh oaporinat oaly ono aniaal no uood at o tino, and
oaporinonto ooro ropoatod oovoral tinoo.

Tho iirat oorioo at ozporiaonto ooro oonlnotoo to tint out tho rato
oi ooygoa oonaqtion in o loo oalinity (8 $.) and a high oolinity (20 1.)
in aninalo aoolintofi in tho roapootivo notion. fhoir ooight variod tron
10.4 q to 04.1 lg (1: o 1. oalinity) and 1.0 pg to 14.1 no (11 oo 5.
oalinity). Tho pfl of tho oqaorinontal Ilia variod tron 7.1 to 8.0. Tho
oooonl oorioo at ozporiaonto ooro oarriod out in nooia oi oalinitioo 0 $
(liotilloo oator), 1 5., o 1., 10 1., oo $., to 1., 40 $. on so $. on
aainalo aoolimtol in I0 $. oalinity in ordor to find out tho ofloot of
onllon variatioao in oalinlty, aa my ho tonni to ooonr in tho natural
oavironaont, on tho rato of roopiratioa. ho tho aninolo ooro aloo toaad
to ozporionoo doplotioa in oaygon oonoontration in tho natural onvironnont
and aloo in tho laboratory tail, tho ooood oorioo oi’ oxporincnto ooro
oontinaod to otnly tho rato at onygon oonaanption aador doplotiog orygon
oonaontration to tho lothal lovol. 0a an avorogo, 18 aninlo o! varying



eiee were elperieented ie eeeh eediee. The weight et the eeieele weried
free 6.1 eg te 14.1 eg. lmeept in dietilled weter ee eqeeteeet e! pll et
the eeperieeetel eedien wee eede. The ieitiel eed lieel pl! ie ell the
eeperieeete were eeeeured eel it reeeieed withie 1.8 eed 8.8.

lleq werhere hewe ieveetigeted the etieet el lew eeeeeetretiee 0!
ezygee by ellevieg the eeinl to eeheeet the gee tie-oegh ite ere reepiretiee.
le eeeh eeperieeete there ie ee eeetleeletiee el eerheediezide eed ether
weete lehetemee whieh infleelle the reeult_. Bynn (1928 I 1929) hee
ehewe thie ielleeeee ie Plenerie. However, Ivan hee eteted thet whether
eeieele reepirieg in e eleeed Ieeeel weuld prednee eaeegh eerheadiexide te
etteet their eeygen ietehe will depend epee the nee ei’ the eeinl reletive
to the queetity of weter. Aehereee eed hie ee-werhere (1984) eeneidered
the qeeetiee et the eeeenletiee e! eerheediezide end hee eteted thet thie
teeter wee eet eeueereed in their reenlte. The eethed et peeeieg eitregee
threegh the eediu te ehteie reduted exygee eoeeentretien (Preeede lee I1
Geeepeti, 1908) wee eet tried ee the eeieel ie eet ieeed te experience
ehrept depletiee ie the ezygee eeneeetretiee in the eeturel eewirement.
The lieitetieee e! the eethed eqleyed ie the preeent etediee preeleded the
peeeihility e! elieimtieg eerhendieeide hrieg fie eeeree e! the ezperieeet.

The lellewiq ere the titlee oi’ the eeperieente:

(A) Oxygen eeneaptiee in reletiee te hub weight ie Qheereee grehreee
lete eeelieeted ie I flu end 80 $0 eeliaitiee.

(I) Oqgee eeeelqatiee ie reletiee te werietieee in eelieity end heh
weight ie Q29; _t_e_;e_h_r_eg_ bte eeelieeted in I0 $0 eelinity.

(C) Oqgee eeeeeeptiee ie reletiee te depleting eeygen eeeeeetretien,
eelieity werietiee end hedy weight in ghgl h Bete
eeelinted in 20 1° eelieity.

heed en the dete eelleeted tree theee eeperimete, reletieae hetweee
eeygee eeeeQ>tiee ell nu weight were ehteined. Leeet eqeere eetieetee
ei pe:-Qtere iewelwed in the reletieee were leeed eat.

Per the eeeperieen oi’ the regreeeiee weleee ehteieed in the epeeiee
under different ezperieentel eenditieee, the 't' weleee were eeleeleted



I-015] th lci-bi 0! '81aicnt'c' '1.’ (flculdcn, 190!) for icctilg tic
ci-If-icticll cipiiicmcc.

£29.
(1) mm oonlmmxon no mural 1o mu! mm nu

.*;<_-;L.,_,*:..;.-._=..1. 1 ;.:;1..L;..;-._.;;1 It'll ADBLIHTED Ill 8 1. AD

80 Q. 8AI.IlII'!Ill.‘I'M wan mm In flu
aciciclic ncc in thc iiiicrcct ciccc cl c ii crc givcc
in iclllc 4 (Pip ll). Tic clncn ccaliicicni ihc nciciclic rctc in
as cum-as ciccc -mun, nan 1.-an 4.ccc pl/hr so 0.10: pl/hr cal
410.2 pi/Ir/p ic 100.1 Pl/5'/I. rccpcciivclb 400111‘ Ipcn tic cicc
cl tic QIDII. ‘lbc icq night cl illc Idnllc rcngcd Inn 10.4 to 84.8 q

Til Ilnlllllvilkcci ibccc ccicclc iccrcccci with iccrcccicc body
night. ‘lhc iacrcccc in thc clncc cpichc clncrcc cc czpncniicl rc1ccicc
chi, with tllc illrclcing bcq wcigbi. Ac chcvl in ihc fig. 13 chca thc
1c| csygcn cccc-ptica ic plcitccl cgcicci tic 10; body night, it chccc
c high pccitivc linccr Iclciicc bchccc tho to chcrccicrc, which any In
llpfclllll cc:

lcgoa-1c¢c+b1cgI(cr0g-cl‘) (1)
Thc anabolic ntc or ihc night cpccitic clygcc ccncnpiicc, i.c.

cwgcl lpilic pct unit lcly vcigbi in cnii tinc chic c dcclilc with
iccrcccc in bciy niflnt cal flu icg Iciciclic rcic cgcincc lcg body
night (£13. 18) cicrc c licccr cqciivc rccrcccicc chick ic ct tic icnz

1c|0'-lcglolcgccblcgl-lcgI(c|-as-cI"") (8)
Ucicg chc ncihcd ct lccct cqccrcc, cctinic ct Icgrcccicc coctiicicai

'8' tor thc can cqgcc ccuccpiicc ccciccc iciy ccidsi for _@c__c_r_c_nc__
Qggglcclinici 1:8 $. ccliniiy iccc Qpccprcccwc ct 14038;
ic cbicinci cc 0.403 (which ic tho vcluc ct 'b' in i-Inc ccccticc (1) ),
thc cctilctc ct pcrcccicr '0' ic lcmfl to cc 0.1801 cad tic rcgrcccicc
vclnc icr cu ccigbi cpccitic cqgcn ccncnpiicc, i.c. 0'/p/hr ic
npuu cci u cbtcincd cc -0.um -can 1| thc cctinic ct '1-1' valcc
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FIG . 12

Relationship of oxygen uptake and body wright in
_t*_Q1‘y¢b*1:lyIlIy in 5 $0 salinity Indium at

140 Il.H¢ prolluro of 02. 'b' value I 0.4463.

PIG. 13

Bolationahip of metabolic rate and body weight in
Qahurong gqyngbrggg in 5 $0 salinity sodium at

140 an Hg prcum-0 at 02. ‘b-‘*1’ value -I -0.5537
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1e tin eqeetlee (2). The regreeelee weleee, the eerreletlee eeetfleleet,
the eteaderd errer end the ether etetletleel deteile ere preeented le
tehle I (Pege ll).

e80 .'ll - theexygeeepteheeedthe
letehelle rete le the different eleee of  terehreee ere glwee
ll tehle I (Pege SI). The etygeh eeeeqtlee e! the eelnle e! different
eleee werled nee 1.04: pl/hr at 11.00 pl/hr an the manna rete me
1124.0 pl/hr/gl u m.a Fl/It/Q. l‘he wet naps e! the eeleele rehged
(rd 7.0 te 74.1 q.

The exygee eeeeuptlee ehowed ea teereeee with lmreeeing eiee et
the nleele eed the reletlenehlp ie ezleiler to thet e! %_reg_e_
gr eeelleeted te I $0 eelleliy. Le ehewe le the (lg. 14, the
leg 02 eptehe whee pletted egeleet leg hedy weight dnewe e high lleeer
peeltlwe reletleh led the weight epeelfle eetehelln when pletted
legerltdeelly ehewe e eegetlwe llheer reletlee (fig. 18). The
ehereeterl etlee et the regreeelee lleee ere reepeetlvely eleller, peeitlwe
te the 0' eptehe ed eegettwe 1e the weight epeelfle flgeree. The
eerreletleee ere le the fern et l end 8 eqeetleee reqeetlwely ee
deeerthed ehewe la the eeee e! he tgrehrene eoelleeted in 8 fie
eellelty.

The regreeelee welee ehteleed ter §_._g;_e_l;£ eeelleeted in 20 1.
elllltty fer the tetel 0' Ipthhe lgdnet heck weight la eh oxygen preeeere
et 140 _ Hg 1e 0.84% whteh le the welee et 'h‘ in eqnetlen (1) ehd
the eettmte e! 'e' le 0.6104. The weight epeeltle regreeeleh velue
eeleuleted 1e aegetlre whleh 1e -0.0512. Thle welee 1e the '5-1' welee
le the eqeetlen (8). The regreeelee weleee, the eerreletlee eeellieleet,
the etenderd errer end the ether etetletleel detelle ere preeeeted le
tehle 8 (Pege ll).

The regreeeien eeeflieiente ehteleed la I 5° eed 20 78. eellhltlee
were eteti etleelly enelyeed end it wee toned thet the dltienmee hetweee
thee 1e not elgellieeht.
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PIG . 14

Bolationlhip of oxypn nptlh and body night in
torgbglnn in 20 $0 annuity medium at

140 — H] pl‘Oll\ll'l of 02. 'b' talus - 0.3428.

HO. 15

Relationship of notlboliu rah and body night in
hrcbxflng in 20 $0 salinity indium at

140 _ Hg prouuro of 02. 'b—1' value - -0.6572.



MQFL1.. |_TH6. |_E. ____4__ W. . M' L.. 2. II0li 8W ‘M_ _1 _E\__lZO__E£DWZOU NO 03 LU\Lr_\_1 ZO__E_)____WZOUNO OOJ“ I ism‘5WFA 2 _T #20t ‘ i2O II O. tIO_‘_ _ _ _ _ _ # _ _ _4 2 O 8 6 4 2 O O 8 6 4 2 0O O O O 5 2 2 2 2 222O2My6‘20BO9mTHWEWGOL



(I) __11o! g vmumom Illcum: coummnou m mu fro
mmmr no mu! mm um £2 _-has
an Accmurn nu so 3. mmu.

n9. £91.01;-131 (1 -0- 41-0110.-M-1); 1'1» wa
eeuuptien end netnhelie rete in it different einee et eninie etniiel,
veriecl hen e.me pl/hr to 1.014 pi/hr in no.1 pl/hr/Q to 140.0 pl/hr/gl,
reepeetively, depending npen the eine e! the eninnle. ‘l'he hedy weight
et the eninie varied tn-en 10.2 q to 01.8 ng. The regreeeien velne
ehteined for the epeeiee in 0 Q. eeliniw fer the tetel eqgen nptfle
egeinet heq weight ie 0.1800 et 140 Q lg preeenre e! 02 whieh in the
velne e! 'h' intqnetifl (1) given en pnge I2 end eee fig. 10. The weight
epeeitie regreeeien velne eelenletel ie negetive -0.8050 enl thie ie the
‘h-1' velne in eqnetien (2) given en page ll.

‘IN ewe» vllllrflrl "II
netehelie rete in i $. eelinity in the 88 nee. e! different eieee e!
nninnle -gm-an varied hen mm pi/hr u 1e.oa pl/hr enl an.»
pl/III/gl u 110.: yn/In-/en. rupuuvny, up-aq npen the eiee tr at
eninele. The hey weight at the eninele varied hen e.4 to 12.1 lg.
Ueing the eene nethede enl eqnetiene nentienei earlier the 'h' velwe end
the ‘h-1' veine were iennl ent end they ere 0.7021 (fig. it) end -0.2018,
reepeetively.

Tb "N -1 “nu MMIIIM»
end netehelie rete in 10 enineie wheee weight varied hen 1.4 te 18.0 ng
were etnlied in thie eeiiniq. Their rete ei eqgen eenenqtien veriee
hen 2.010 91/» u -11.-no pi/hr end netehelie rete nu 212.0 ,1/an-/p
te 187.3 pl/hr/gn depending wen the eiee of the eninle. The 'h' velne
eel ‘h-i' velne ohteinei ere 0.'!hii (fig. 10) eni -0.2480, reepeetively.

9 In "=11 -11-w -Min =1 mull
e! weight verying Iren l.i te 10.0 ng were enperinentel. their oxygen
eeneflptien eni netnhelie an veriel Inc 1.501 P1/u u 14.20 P1/u
end no.0 pi/hr/ll u 204.1 Pi/hr/p, reepeetively. The 'v end '1.-1'
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val00a 00001000 000 0.0002 (!1|. 10) 000 -0.00M, raapaatlvaly.
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Shah; nap:-100: 0! repulsion ooofl’1o1ont0 obtllnod under

140 I 5 groan; 0!? épgpl in 41110011

ax. °"""“'“"
I. _ n;cI1a Probnbilfly

QQQICCQUHII

I0 and 0 11.8.1
I0 an 1 0.0! - 0.080 and I lI.I.
80 and 10 < 0.01
I0 and I0 31.8.I0 and 40 I.8.80 uni I0 ll.I.
0 and 1 0.01 - 0.02
0 at I 0.08 - OJ!10 0 Ill 10 <0.0111 0 and I0 I.I.18 0 all 40 II.I.18 0 and I0 8.8.14 1 uni I 8.8.1I 1 and 10 18.8.1I 1 out I0 lI.l.11 1 uni 40 18.8.18 1 an I0 0.G - 0.1!1| I Ill 10 lI.I.80 I all I0 Il.I.I1 I cal 40 ll.I.I all I0 lI.I.
10 and I0 ll.8.
10 and 40 I.8.10 all I0 0.01I0 and 40 !I.I.
I0 and I0 11.8.40 and I0 ll.I.

* 8.8. not 01p1t1olat.
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(0) omml cozllnmlou IN alunonl '10 minim 0110111

COE@A‘l'I0lI! SALIIITY VABIAIIDN AID DD! IIIOII

III   BLT! II 20 I0 IALIIIITY.
The rete e1 reep11'et1eu uller dlttereat ezygen eoneentretleae 111

veriene ellhitiee 101- entnle et weight 10, 80, 40 all 00 q ere preeented
1: table 0 (Pep 42). The re|reee1011 veluen were 0010010100 ter the
ver1eee peeenree 1: 41110110111 eel1l1t1ee end ere preeented 1a 1130. 10 - 201'1» M0 -1 mnmm
11 e 0. eeltelty ve1'1el 11-en 0.401 10 1.041 pl/hr; 10 1 0. 0011010; 0.110
10 11.21 pl/lit; 1- 0 1. 0011011; 1.000 1. 10.00 P1/an 1- 10 1. 00110101
1.040 10 11.00 pl/III’; 1; no 5. 0011011; 10.00 00 10.00 F1/an 10 10 1.
0011-111 0.000 10 11.00 F1/m 1- 40 0. eellelty 0.110 10 14.40 ,1/u enl
1e I0 $0 ell1n1ty 0.080 te 0.118 Pl/hr. The repeee1e11 nlnee ebt-01:00
1: dltfereet ‘I10 vetted hm 0.1000 (111 0 j. ee11111ty) to 0.0002 (111
10 $. ee11111ty).

hut M "M 10 0 1.. -11
the reteeu-ethe eae eetI1etebte1ee111\140-B3 preeenre. In 0 $.
0011011; the 1-010 ieereeeed 10 0.001 ;11/u- 11 10 q 001-010 end 10
leoreeeed 10 1.010, 1.411 an 1.000 pl/hr 1- 00, 40 0-1 00 q 0-1-111,
1-eepeetlvely. The rep-eee1e11 veluee verled tron 0.1120 (111 0 $. 00110111)
10 0.000: (10 10 5. u11n11,y).

In 0 $~ -011-111 the rm
ver1ed 11-an 0.104 10 0.001 pl/in 1- 1 0. eelinfly 1.040 10 11.00 P1/01»;
11 0 $. 0111-11; 1.000 a 10.00 F1/m 1» 10 5. 0011111; 1.000 10 12.10
F1/hr; 1- 00 0. 0011011; 10.00 1- 10.00 ,1/an 1- 00 5. 1011111; 0.012
u 11.00 ,1/1-; 10 40 0. 0111110; 0.110 10 11.00 pl/hr; 10 00 3. nuns;
0.012 te 0.010 pl/hr, reepeethely. The 1'e|1'eee1011 veleee n1-100 tree
0.1000 (10 0 $. ee11l1ty) 00 0.0042 (11 10 11. 00110101).

&1 10 ° 1» -mm um or th
eainele died betere reeelung e 00neent1'et1ee ee he ee 80 — 8; preeeme.

In 1 $. 0011011; ihe rate varied 11-an 1.002 00 11.00 P1/0:; 1; 0 5. -111011;
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s.sso 1- 0.11: P1/m 1; 1o 5. salinity was 1» 10.00 ,1/an so 5.
mmq s.414 1- 14.11 91/an so g. salinity s.m 1» 10.1: F1/an
in so 5. unuw s.a4s ta 11.01 P1/an 1- so ;. -11111:; s.s$€g;1?§,
rsspcctiwsly. 'l'hs rcgrcssicn walnss shsngsa Iran 0.8680 (in 80 $0
salinity) ts i.N18 (in 1 $. salinity).

mms:. In 0 i» 0-11-iv no remas
aaald ha ahtainsa icr rcassns nsatiansl in ths prsccding para. In i ,0
salinity fins rats mus ms 1.sso ts mm ,1/m 1» s $. salinity
1.cso ts 1.144 pl/hr; 1» 10 5. salinity 1.204 ta a.1sc pl/hr; in so 1.
salinity 0.4» ta 1o.ss 31/»; in so 5. salinity s.1s4 1- 1.144 Pl/hr;
111 so 1. salinity s.s1s 1» s.s1s ,1/an us 1; so 1. salinity 1.»: ta
8.081 pl/I-, rsspsctiwsly. ‘Ihs highsst rsgrsssisc walns shtainsi is
o.sss1 in 1o 5. salinity an 1» lswsst o.scas in so 1. salinity.

ll “ah slrsrillli "I0 "III ¢f
iissalwsi cqgss in ths snpsrinntal nsdin at ths tins at clsath st
aninal was acts‘ and cnprcsasd as tha lcthl lcwal tar ths sninal in ths
particular nadimn. 'l'hs abscrval lsthal walnss cl’ axygss in ths diilsrnt
salinity main tar all ths aninals wereii-Gilli-100111 anslyssd to nus act
its rclaticndlip in ths cliflsralt sisss ci’ nninnls and its Variation in
ths diffsrsat salinity nsdia. llssnlts chtainsd in ths analysis arc
prsasstci is tahlc 10 (Pagn 44) “$1”. ss, 21 us so-11.L!(A)

‘Ila rcsalts shsw that ths rats s! cqgan sassaqtisn in Q2_n_!'_n___Q_
L acclinatsl ts l $0 sad I0 $0 saliaitiss warisl with ths siss
at ths aninal. ‘Ihc tatal ssygss csnsnnptian oi’ saall aninls is lass
than that at larga sass, hat ths nstahslic rats cr ths szygsn ssnsupticn
par hsnr par nnit waight is nsrs is ths lunar. ‘lhc total ssygsa
caasuptian is 5.31335; aaslinstal ts 5 I. salinity varisl with siss
aal it incrcassd with 0.4468 pcaar cf ths hsdy wcight and ths wsight
spsaiiic asygss sansnpticn with -0.8887 pswsr of ths body waight in
140 _ lg prassars oi csygsn. In g._§g_s_!i_ acslinstsd ts 80 f. salinity



O-lfllbflfll-A

Db. 08lllplol

20

I0
21

I1
00

I0
84
I0

-44

10
find! the ruultn at the ntottotioll n_§__a1z01u of flu 3-_o!:-Quinn

oootflolutu obtain! tor 0 tonb% in lilhront
001111! nulls for its lctlnl Incl of fig

D r I‘ Q‘ P
-0.0008
-0.U010
-0.lII008
-0.00000
4-0.001100

-0.004406
-0.0lI06'!
-0.N-M04

T: _'___: '_f-__l1T‘1—']IT::TIiiiI_if':f_;‘ liT‘_"'_' A'__:TI.CIIf_i‘_:f‘%:*

-0.0180
-0.8010
-0.7000
-0.0000
+0. 100-I

-0.8801
-0.4008
-0.4001

0.lD02N
0.001070

0.U1000
0.N1001
0.M10-ll
0.Nl77
0.0@08

1.002

1.700

0. 0000

0.710
0.744
0.700
2.110
1.010

0.1 00 0.2
0.N $0 0.1
0.1 in 0.0

0.01 it 0.02
0.4 $0 0.0

0.01 00 0.00
0.(I to 0.U
0.U to 0.1



FIG. 26

Showing the reletlonehip between body weight
end lethel level of oxygen content in

the different eelinity Indie.

FIG . 27

Showing verletlone in the lethal
level of oxygen in different

eellnity nedle.
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tho total alygaa oanaalption inaraaaod with 0.8428 powor of tho holy
waight aanl tho waight apaoitio canon aannaptioa with -0.0872.

Tho valao of 'h' 0.4468 of §_.Qrahraaa aaalilatod in 8 $0 aaliaity
and tho walao of 'h' 9.8488 at Q_.to|-ghh aoaliaatol in l0 $1 ahww a
loparturo from tho ‘two thirdo' pawor oi’ holy woight oi’ tho ‘Burton
lav‘. Iron tho ahawa ho walaao at ‘U’ ohtaiaad for tho aalo apooioa
aaaliaatol to two lliifaralt aaliaity Blia it ia ovidoat that tho
azygoa oonanqtiaa in tho ahiaalo aoaliaatoi in I It aalilitw iooa aot
vary with tho aaao powor at body woight, and iaoroaooa with a highor
powor at ihaotioa. Bowovar, tho ‘t’ walao (Tabla 6, yoga ll) ahawa
that tho night apoaiiia ropoaoioa walaoa at -0.8581 at gggghraao
aaolilatall ia I $0 aaliaity ia not ailniiiaaatly dilforant tan -0.0879
at tho at apaaioa aoaliaatat to 80 $¢ aalinity.

It io aat oaay to ocparo tho proaont walaaa with tho 'h' valuoa
raportoa ia 01-uataooo by warioaa worhora aria; to tho iiiioronaoa in
tho oxparilohtal toahniqwoo aqloyol, laotora aalaotod for tho ozparilonia
no alaa ha to tho ditto:-onooa in tho anwironantal ooalitioao from
whoro tho oainla woro oollootad tor oxporiaoatatioa. Tharoioro, it
hoaamoa oiwiaaa that only a rough oqariaon ia poaoihlo. A aoratiw
of ado oi tho worha roportad an amataaoaaa w1ll ahwl that tho 'b'
waluo ia Cnaataooa warioa tron tho poo:-ally aoaaptad ‘two this-do’ waluo
oi tho ‘Burton aroa la‘. Ihilo hobo:-to (1967), 'l'oa1 (1969), Boa-tolantty
(1901), Iarnoa I1 Ianao (1999), llullor (1948), Iill (1952) and Iuhrahaonyaa
(1991) hm rvrmvi "M 1=.P_e1!m='..er.as:.=_uLu2-.'L¢=...22am. 2%:
12.1.2.2.» Ansanum. .u2.L1.'..=;:ss.e.&Lu- 21-15229-.!!a-9_-2&2!»-.
é:¢_e.~.§. Iv» 9.-..1_=I:-_=. lL&.!!_- 2-222$. 2-mrn-1. 2-21.9.!-.u.
!.e.2':s.!.1.2~. .e.&.I.=_- Qlmm mam» h .<.I_-_1._1.%.- 2-mm.
%&!.1_1...<.\.1!u.1_12.e1.!.- £.¢_1_1.'u.2.n.'.\_'!»1.2!.2lIl .'.'.!.£2L!.L!:s.~hr tho
aurtaoa rala, tho 'h' walao tor aha _t_g_r_g_a_a_§_1___—__ io app-axilatoly

1.9 ahowiag that for thio animal tho aotaholio rato ia diroatly porportiaaal
to tho hob woight. Bowowor, in Onion! aaollgg, Pb:-oollgo £55, gig;
L20 Elfiihv £§_@_Q.!.L5.§.!.!.!.a 15.19..’ g'
aa|1_;_lg_l_£$_gi_gr_;_Q__ga_g_tho 'h' walao ia ropartocl to ho hotwaoh
9.67 aal 1.0 (Will, 1988; Bah:-ahnqaa, 1951; foal, 1989 aanl Baaapati I
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Prasaala I80, IDIO).

Is ths praasut stluliss ths 'h' walsss shtaissi is: Qh__a_g_i_;g
gag; ars 0.4408 is I $0 salisity ssi 0.8430 is 80 1. salisity
as shwisssly thsas walssa sassst hs imlsisd um sq J: tbs ahsvs
thras grasps as thsyass ssqaratiwsly law walass. lssh law wslsss
ars wary ssarasiy kasss is 01-sstassa. Dshssl (1000) is his insati
gstisss as tss istsrtilal stabs, _ gags; ass Li
shtaissl ‘h’ walsss vslyisg has 0.810 ts 0.00‘! ass hs has statsd
that ssly wary isw valass app:-sashsl ths gsssrslly ksswn 0.00 st 0.75
sspsssst. A sssparisss at ths prsssst walass with thsss st Dshssl will
shsw that ths wslsss is §_._Q_r_Q_;$_ is hath asalisatiss ndia fall wall
withis ths rasgs rspsrtsa hy his.

las (1000) has rspsrtsd that is _§a tbs ‘h’
walss varisl £1-Q 0.8 ts LU. lass thaugh tbs walsss sbtaissd is
_§_._t_sg%_ is sst rsash ths highs: rasgs rspsrtsd by Has, ths walus
0.4408 shtaissul is _8_._tLr3i is I $. salisity is not sigsiiisastly
lilisnst has ths lswsst salsa at 0.0 shssrvsd hy his. Sshralnssyas
(1008) has rspsrtsd ths 'h' walss tar i iggisus as 0.004, hut is
Ii‘. 2 as psgs 150 sf his pshlisatias it is fsssl that is this spssiss
ths 'h' walas wsrisd with partial prsssars at asygss. It was 0.43 at
180 ass 100 as ll; prssssrss, 0.40 at 100 Q lg prsssurs and 0.88 at 70 —
I; pi-sassrs. ‘lbs walsss 0.40 ass 0.40 ars vary slsss ts ths walus st
0.4408 shtsissi is _§.Q_i3££ is 0 I. salisity ass tbs valus 0.88 is
wsry ssar ta ths walss 0.0480 shtaissd is 20 4. .

hi QLILE, hsisg as isspsd it will hs st istsrsst ts asqaars
ths 'h' walsss s! this spsaiss with thsas at sthsr isspsqls. Tbs 'h'
"1"" 1" 5-"1"" LQLLQZ 2.e.!_1_u.Li- fill!-12.... 2fl!_.‘§.'2.!v EH2
u.aLu.- 9.aLu!.eas.l.1.e.'..*=\\ .1:~_.=_22.!.1_i.e£s.!'.I""¢ iv» mvwl Iv
warisas Isrhrs. Isllsr (1048) has rspsrtscl that tbs 'h' valss at
iluflg EQQQ is 0.0‘! at 21%. Is has alas rspsrtsd that is
5g_;_1_s_s_£_g1_g_ tbs '5' walls is 0.01 at sore. Iill (anus) nus ant
ths 'h' walss at Qggllss _5s_s_t_i2; as 0.06 at 88°C. fls has alss rspsrtacl
tbs 'h' walss sf Osisg _qg_l_l_g_s_ as 0.12 at 890 asd at Porssllis £50



oo 0.88 ot 0'0. lllonh (1081), in hio otnlioo on _l_._i_|;g_ oooonioo, o
littorol ioopol, hoo roportol thot tho total ongon oononnption in tho
opooioo woo pl-oportionol to tho 0.180 pooor oi body voight ot 18°C and
thot thio volno Ill not ototiotiooiiy difloront tron 0.00. lltringbon
(i00ho) thongh oondnotod otndioo on tho roopirotion of Limorio, on
wood-boriq ioopod, no 'b' voloo hoo hoon roportod by hin. Hooovor, ho
hoo ototod that in no tho ooight ioponllont roopirotion io of tho
on-tor roportocl for _xg_|;_;9_;_g_;_; by Ilionhy (1001), ond lino) ond
Sponoor (1000). A ooqorioon of tho 'b' volnoo of ioopolo roiorrod to
obovo with thooo ohtoinod in gin Qrohrono ooolintoci in 0 1.
onl I0 Q. oolinitioo in tho prooont invootigotion will ohov thot thoy
nro oigniiioontly diitornt iron tho obovo volnoo.

'Iho ohovo dioonooion on tho 'b' volnoo in Crnotnooo on! ioopodo in
portionlor, oono to ongoot that tho gonorolly hnoon or ooooptoi 'b'
volnoo 0.01 to 1.0 in Ornotoooo oon no noro bo givon onoh oignitioonoo
oo it ooo oonoiiorod oorlior. Tho prooont rooulto oloo ooon to onggoot
thot it io iitfioult to oooign o portionlor 'b‘ volno to oninlo nndor
o portionlor group ond oonotinoo ovon to o portionlor opooioo oo it
ooponio upon tho poot onvironontol oonlitiono oi tho oninol oo roll oo
onporimntol iootoro to ohioh tho minol io onpoooi.

Stotiotiool onolyoio hoo ohown that tho 'b' volnoo 0.4408 in I $.
oolinity onll 0.8488 in 80 $0 oolinity obtoinod in tho prooont otolioo
oro not oigniliooatly diiloront. fhio ohovo that in §_.torohr__o5; living
in high and low oolinity nolio, thoir night opooiiio notoholion io not
nob ditto:-ont. In othor oordo, tho prooont otndioo, hovo ohoon tho
oxiotonoo oi oililor notoholio typoo living in too diitoront oolinity
onvironnonto.

'I'hno in tho prooont otndioo oinilor notobolio typoo living in too
dittoront onriroxnto oon ho ohoorvocl within tho olno opooioo and ohooo
'b' voiuoo oro oigniiioontiy lovor thon tho volnoo gonorolly known.

For roooom nontionod whilo lioouooing tho 'b' volnoo, it io oloo
not oooy to ooqoro tho rotoo of roopirotion tor unit night of tho
oninol pl!‘ honr. Thorotoro, only o rough oonporioon io poooiblo, hnt



oloh o oolporloon 1o Iolt to ho lloohl to otdor to 11d out tho rolotloo
pooitloo of tho proooot opoo1oo moo; othor opooloo ohooo rotoo of
roop1rot1oa oro inoon. In ordor to nko tho Moouootoo hrlot om! ooolor
tho oolporloon of tho prooont rooolto ,ia continod to only loopoclo.
Roillloro (1088) roportod thot in @5211” aohor tho roto of rooplrotioo
poo pol wot wotght of tho oalnl poo hour woo 147.8 Fl ot 18°C. Tho
roto1o_4_g_q_Q_g_g__5at__1go_1o roportoloovoryingtn-oo808to8081:1ot
1o~c hy Po: _o_tg_l_(1988). In £_g_1_;gLg_ gonna; 11. lo mu P1 ot
21°C (llnllor, 1943); in gig; 591$ 1t 1o 348 pl ot 17°C (Idoordo,
1948). Iagflgggggg tho roto voriod from 118 to 400 Pl ot 28°C
(lllofl, 1081). In tho oom opocloo Rdnoy 8 Bpomor (1988) hoo roportod

tho rotooo 192,11 ot&%;1a g_l‘g_g&o roto 1o ZOBFI
ot 82°C all 1o9__a_1_E_g$_}lo_o_ 814 fl ot 22°C (Mayo Bponoor 15. Q3.)
lltrlib (1888o) hoo roportol 188.8 pl (oolvortol 1nto oot oolght) ot
28°C oi 188.8 Pl ot 80°C 1o Qlgrto opp. lot ho hoo hon ohlo to
glvo ooly o ologlo volno lo oooh toqnorotnro, ool thooo volooo oro only
olooor to tho loooot roogo roportod tor 15¢; uh hy lllolhy (1981)
oll tho ologlo volno roportol for tln ox opooioo hy lino; 8 Bpoaoor
(1085).

Io tho ptooont otadioo on o toghrog tho rotoo ohtoinod
vorlod om no.1 to 410.2 P1 1o o 3. oollolty (tau 4, pogo ao) on!
248.8 to 1184.0 Fl lo 20 8. oolloity (Tohlo 8, pogo 38) at 28°C.
Colpwllg tho prooolt volnoo with thooo ohtozllod for othor ioopodo rlll
ohoo thot tho voluoo ohtoiaol to 8 $.,. oollnlty ooqaoro ooll v1th tho
rotoo roportod hy lllonhy (1881) for L155 ogoonlgo. It I111 oloo ho
oooo thot tho ologlo volooo roportol tor 11111411: 35155;, Q1;
5%”, @323 ggllgg, gggollio ooohor out Lgnoorio opp. oloo toll
olthln th1o roqo. ht tho roogo to 80 $. oolllity for §_.to|-oh:-3 1o
vory hlgh whoa ooupomod with tho volooo ohtolnod tor oll tho toopodo
aoutioaod ohovo, ozoopt 1o tho oooo of glloo oggtiono. In tho lottor
tho loooot rato of 815,11 to for hiflor thu tho loooot voloo 248.8 Pl
in $52 _§.3_a;Qg_og in 80 $. oolimlty. Bot tho h1ghoot voluo B88 ol

1o ollnitioontly looor than tho voluo 1184.0 Pl ohtflmd 1: §_.grohrono.



The high retee e! reepiretien in Q11 _Q_r_e_§_I_'_e__||e_ ehee that in
thie epeeiee epperently ee e-leptetiee te lee ezygel apply bee been
eveleed in eeejenetieu eith ite eeed—be1-in; eetivity. The high retee
elee eeea te eeniim the eeejeeetiee tbet high eeerg expenditure ie
iaveleed in the ieriq eetivity. Field ebeervetiene heve deem that
there ie mere etteek et @132 age when the eeliuity ie reenui
ebeet 20 f. eeapered te the period when the eelinity ie eeeeehere Ii $¢.
gflggl Qrebrgg genrelly herreee timber in the intertidal negiea
only. Their high rete et esygee requirenent eeeee te limit their
dietrihtiee te thie pettieeler eene. Further, the hifla rete e! egygen
requirement elee eeene tn have put e linitetiee ea the mu; eetivity
te the eerleee regiee of timber in the intertilel region where neeelly
highly eir eetureted eeter ie eveileble.



.. M ...(I) 9&
tha valaaa at 'h' ahtainad tar in-_ag_a_ ggghraaa aaaliaatad in

80 $. aaliaiw aad traaaiarrad ta aaliaitiaa 0 $., 1 $~, 0 $., 10 1.,
I0 $., I0 1., 40 Q. and I0 $. ara 0.1800, 0.1081, 0.1011, 0.0008, 0.8428,
0.0011, 0.1D0 and 0.400-t, raapaativaly (lip. it and 11 and tahla 1,
paga I0). llaaarhhaahaaadaaaaathaaa liaaahyaqaaa iaiaapada
ta laha Q aalpariaaa. Iltrin|hal'a (iilla) Iarh aa 1._i$Q_a_ daaa
aat giva aw 'h' valaaa. Ia tha praaaat alpariaaata aa Q21
35$ tha valaaa ahtaiaad ahaa that ia tha diitaraat aadia tha rata
at canal aanqtiaa daaa aat vary with tha alaa pant at hady aaight.
Ia all tha Ilia taatad tha tatal 0130! aalahptiaa in tha apaaiaa
iaa:-aaaad with aiaa, hat tha aaaaituda at inaraaaa ia diiiaraat aadia
variad. It aaa niaiaaa ia 0 fi. aaliaity and aaaian in i0 $. aaliaity
aa avidaaaad ly tha 'h' valaaa 0.1860 and 0.0002, in tha raapaativa ladia.
It will tarthar ha iaaad that in all tha aadia, aaaapt in 0 Q. aaliaity,
tha 'h' valaaa Iara highly paaitiva. Caapariag tha 'h' valaa ia tha
aaaliaatiaa ndiaa at 20 1. aaliaity with tha valaaa ai 'h' in athar
aadia (tahla 0, pap 40), it ia hand that than ia aigattiaaat
diiiaraaaa ia 1 Q. and 10 $. aaliaitiaa. Oaqaariaaaa hataaaa afic
valaaa ahal atgaitiaaat diitaraaaaa aaiatiag hatuaaa valaaa in 0 $.
and 1$., o$.auap., 0$.aadi0$., 1;. aad00$., aadi0$. and
I0 Q. aaliaitiaa.

‘tha rata at aanaa aanaqtiaa in Pl/hr tar aainla at 15 q, 30 I3,
tl Q Iad00a¢Iai¢htp'aa|aaaaa aalaalatad traa tha 'h' valaa data
praaaatad in iiga. it ad i1. Iha dataila ara givaa ia tahla 11 (Paga Ii)
IQ lllllilitdl ll fill. U lfl II.

fha fig. B0 illaatrataa tha iatarralatiaaahipa at tha 1-ataa at
raapiratian at tha 4 aiaa graupa at Q52 §§_h_r__ag_a_ ia tha diltaraat
aadia. Iran tha aaaa it will ha aaaa that tha rata af raapiratiaa ia
aaainn in tha aaaliaatiaa aaliaity at 80 Q. in all tha tau aiaa graapa.
Ia 40 ag and 00 lg aiaa paapa at aaiaala, avaa though tha rataqti
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0;. 1;. ax. 10$. 10$. :01. 40$. 50$
5.457
7.151
7.585

7.048

8.715 8.508 8.5-ll
5.457 5.057 5.507
8.810 7.048 0.441

11.880 10.00 18.800

10.88 5.550 5.870 5.550
18.08 5.510 8.810 7.418
14.05 10.54 11.01 5.710
10.50 18.08 14.45 0.778
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PIG. 28

Illnetreting the inter—re1etionehip ef the funr eine gronpe of
§_p}|_ae_rone teireibrnne (15 lg, 30 ng, 45 I; I 60 lg) in

their rete of 02 oone1@tion when expeeed to
different enlinity nedie at 140 _ Hg

preeeure of 02.

PIG. 29

Illustrating the treui of variation in the rete of 02
ooneulption in the four eize gronpe of gghneroln

terebrnne (16 lg, 30 mg, 46 q & 60 lg) when
expoeed to different ealinity media at

140 _ Hg preeenre of 02.
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raapiration vary in tho diiioront salinity noaia, thoy show alnost tho
alla pattorn in all tho salinitiaa anaopt 80$... In ll Q ad 80 ng
aninls a laiinito pattarn in tho rato is natod only in nalinitioa 1 $0,
l $0 ad 10 $0. A son-ntiw oi tho illustration in iig. 28 will inrtlnr
show tbt oortain sins groups oi aninalo ahowthoaritioally oinilar ratos
oi roapiration in salinitiaa widoly diiioaont. inns in ll ng siso aoinals
tho at ratas aro ionnll in 8 $0 and 60 $0 salinitios; in 40.8 ng aninla
in 8 $0 and 0 $0 oalinitioa; in 38.5 ng aninalo in i $0, i0 $0 and 80 $0
oalinitioa; in 88 ng aninala in 0 $0, 1 $0 ad 10 $0 salinitias; in
NJ ng adnalo in 0 $0 and I0 $0 salinitias; in I8 ng aninala in 0 $0,
I0 $0 and 40 $0 oalinitiaa; in 10.8 lg aninals in 40 $0 and 80 $0 oalinitios
anl in ll ng aninals swan thong! tho linss is not oroas oaoh otlior
giving onaot walnaa. tho rats is wary nsarly tho sans in 1 $0, 8 $0 and
10 $0 oalinitias ad also in I0 $0, 40 $0 and I0 $0 salinitios.

‘lbs nnix rats oi ozygsn sonanption in all tho ionr siso gronps
oi _h1l l(1I Q, 80 ng, 45 ng and 00 ng) in tho aoolination
main oi 20 $0 oaliniw, anggoota tint in this mdinn all tho siso
gronpa oi aninals aro nast aatiwoly ongagol in all thoir liio aotiwitios.
A rsdnatisn in tbs rato in all tho othor nolia, thoraioro, appaars to
ba ho to tho diiiianlty ‘oi tha aninaln in adjusting to tho alullan
ohangoo in nsaia sboraby tho nsrnal astiwitioa as-o rostriotod to a oartain
antant. Dna to anlllsn shangos in tho onwironsnt ano oiso gronps oi
aninnls nay duos in-ognlar rooponsos anl this in-ogularity sanatinsa
raonlts in flowing iclantioal walnos at aortain points in widoly diiioront
naciia in sons siso groups oi aninals.

‘Ibo iig. IO shows tho tron! oi ohaqo in tho rats oi rospiration in
liiioront salinity nadia ior tho wan-ions sins groups oi aninlo. It will
lo aoon that, as alroaay national, tho rats oi rospiration is naninnn
in 20 $0 saliniw naliu in all tho aino gronpo and tho rats inoraasol
proportionatoly as tho waight oi aninla inaroaood. Bat tho rats shawod
a aaaroasa in all tho sins groups oi aninlo anon thoy wars tranaiorrod
ilan 20 $0 salinity aoolination Idiun ta lowor or highs: toot nodia.
In tho main oi 10 $0 and I0 $0 aalinitioa, tho iall in tho rats is alnoat



-  
oi‘ tho oalo pattorn. Ia 40 $0 aodiu tho ll Q aaiaala do aot ohov
aq approoiahlo difiorann in tho rato ooqarod to that in 80 $0 aouliun.
Ialflagaaiolagaaiaala thoro ioaolightiaoroaao iathorato ia
40 $0 aodin, ooaparoal to that ia 80 $0 Iain, and tho nxix iaoroaao
io had ia O0 lg aaiaala. In I0 fit oaliaity, Ihilo tho 15 ag ahiaola
ahoo only a alight inoroaao in tho rato oi roopiration, thoro ia a
proportioaato tall ia tho rato ia othor aiao groapo, tho Irina tall
hoiag in I0 ag aaiaalo. Ia I $0 aaliaity tho rato io alaoot tho oaao
aa ia 10 $» main tor aaiaala oi ll I3 and 80 ag night. In aaiaala
of 48 lg and C0 ag ooight thoro ia a dooroaao in tho rato ooqaarod
to that ia 10 fit oaliaity. la 1 fit aalility all tho aiao lroapa ahov
a progroaaivo iaoroaoo to a alight oatont in tho rato at rooyiratioa.
la 0 $9 aolin, ia il lg all I0 ag aaiaala, tho rato iaoroaaoa and in
ollgadfllqaniaala, thoro ia alall ihtho rato, thongnitalo of
thio rioo or tall io nail: in it ag aai O0 ag aaiaalo.

Iron tho ahovo it ia oooa that (a) it an aaiaal ohioh io aoolintoi
ia I0 fit aaliaity ia auodoaly aahjootod to a looor or highor aooian at
aaliaity ita rato oi roapiratioa Qota i'o6aood. 'l‘hia my ho an iadiaatioa
tbt in oaah aolia tho aainl ia aaahlo to adapt inodiatoly to carry
oat ita aaaal liio aativifio. (h) In tho highor lovol 80 $0 aaliaity
aodo to ho tho hogillaiag at a oritioal loool aitor ohioh aainlo appoar
to ahoo alight variation la thoir aotivitioa and iron 40 $0 oaliaity
oaaarda tho oritioal lovol io roll doaaraatod in all tho highor ooight
groapa at aaiaala, oaoopt in ll ag group. (o) Ia tho lovor lovola 5 $0
aaliaity aoan to ho tho hoginiag oi a aritiaal lovol holoo rhioh tb
aaimla hogia to ohoo a aliflit ilnroaoo in tho rato at roapiratioa, and
ia 1 fit all holav tho oritioal lovol ia roll daliaod in all tho voight
group. (4) Tho loooot ooight group, i.o. 18 I] aaiaala, appoarsto ho
tho loaat attootoll ia all tho aoiia (rm i $0 to 80 fit and ao oaa ho
ooaoidorod to ho ahlo to Iithataai advoraitioo of onviromata. (o) Tho
oapaoity to Iitbtalid advarao ooaiitioaa appoalsto ho propartiomto to
thoir aiao, i.o. aa tho oiao oi tho aninlo iaaroaood tho oapaoity for
toloraaa aooroaooa.



It 1e etetel by eeverel enthere Ihe have worked en Crneteeee ether
thlll teepele, fiet when en1n1e eeellnetei in e hlflaer eelinlfl nelle
ere treneterred te lever ee11n1t;y nelle, their rete et reep1ret1en
1nereeeel, eel eeeerllng te then thte lnereeee 1e required to n1nte1n
tb eeneentretten e! thelr heb‘ field. lqaerlnente 1n eneh linen heve
H» 4-" '1 @1a am (M110-r. 19»). ;.I'.!.I_e.=.'u s.I.=___~m_s.=s1_
(1-erenetete, 103), 933$ _gh(I1en1eter t Ilenieter, 1001),
mrmm mu-.Q_.|.L M 5% (M-1. 1m). _.._m--».___4_r 
!1=_2%:.§.1_1.u (uh-nu. am). n§.e.u21..L'_~e.e. III £22 Lzsasema
(WI Blflenlmelr. 1941)» hQ.l.*.!.9.(I1nee. 1968)» é.'_.*Q.!..!2.¥.!2
(lheeen, 1002), Egg _e_g£a_r_1_g;r_e_ eel gee:-ne glieeten (Iedemhen lee
end reupeptu he, nu). I1|I|e‘e (1002) exp»-team en g_.Q_|5_|g_ eheved
thet Ih1le entnele ere treneferrel (tn leler te higher eellnlty, euygen
lntehe eheved e deereeee. Bette (1000) ehewed thet Peleenenegg verleee
living 1e 1.4 $., everege eellnlty an the n1u_ rete 1- 0 $0 anus;
ed 1n an L the rete leereeeel when treneterred lren treeh
veter te 18 I. eee Ieter (Irqh, 10D).

lint the eheve vlev thet tb 1nereeee|l reep1ret1eh retleeted the
efltttenel eneriy required fer ebreinletten hee heen nere reeently
qeeetieeed en the grenade thet the eztre energy reqelrehnte ere very
Itll to eeeeent fer the reeplretery eittereneee ee neted 1n ggeeheir
(Bette, 1054), 1a nd1 (urn, use), sh g_egu;_e¢_q_g_-_
(flreee, 1081), 1n  end Q1; (Dehnel, 1060).
Pette t Perry, (1004) in their review heve elee eene te the eene vlev.
hrfier, Groéen (1001) hee petntei eet thet 1! the 1en erehenge bring
eneregnlettee 1e vle en energy rteh hend, the energy reqnlred will
depend epen the rete et vh1eh the eelnte 1e trennperted end net npen the
reletive eeneentretien e! the lnternel end erternel nel1e.

Dene other nthere elee hue netecl the hnreeee 1n the retee of
enypn eeneqatlen fining treneler hen e higher te lever ee11e1ty nedle,
het they do net eeneuer the 1nereeee ee epeeielly fer eeneregnletive
eetlvity eleae. Green (1081) n1nte1ne tilt the inereeee in the rete of



enygea eeneqtiea ie he te the etraggle at the ahiaal te eeeape {rel
that aedih. The atudiee by Gepalahriehnaa (1968) eh Iadraa pemeicle hy
heaping the aninle held tight in glaea jaekete ehev that the riee in
the eaygen eoae@tiea in dilated aediea ie aet due te the neealar
aetivity at the animal. The View at Dehhel (1960) ie alee that the
iaereaeed rate in lee ealiaiw ieee net reeult trea iaereaeed neenlar
activity.

The eppeaite viev that the rate e! reepiratiea deereaaed rhea aniaale
trea higher ealinity aedia are traheterred te lee ealiaity aedia hae heeh
reported by a tee aathere. lrepe (19l9a h 19l9h) eheerved a leareaee ia

the ezygea mum-pan in aqua Egg? and g.»-tau; in reduced
ealiaitiee. vea hnllenhreah (xm) hae ape:-tee um. in etehehaliae
Q1; gggggg the rate deereaeee in dilate Iiia. Biailer eheervatieha
have heeaaedehyPraeeaaIee(19t8) ia_B_a_L%g_;h;_;t_;'_i_tg_g_ea||I2- 

While all the aheve etuliee have eheva either a riee er tall in tla
rate at egygea eaaeqtiea, Iregh (1989) he reperted the eene rate ia
§_g;_|;;g;_;;@1; ia freah rater, in 18 fa eea rater all I9 $0 eea rater.
Ia he £115 ae eignitieeht dilfereaee in he rate wee laud in aedia
lrc 88 1° to 140 fit aalihity (Gilehriat, 1966). I1triaghel(1968a) in
hie etaliee ea iaepeal, Line;-1a did aet eeae aereee any eerrelatiea
heteeea the reepiratery rate an! the eeheeatratieh at the medic.

Frel the aheve it rill he aeell that when ehiaale are traheterred {rd
higher te laeer aaneehtratiea aedia aa illereaee in the rate at eqgeh
eeaenptiea ie nea by a large Inter at Ierhere and a cleereaae ia the
rate ie eheervecl hy a caller maher at authere. At the eele tine a
leereaee in the rate ia noted by a atill enller lumber at Ierkera when
the aainl ie traaeterred trea lner ta higher aeclia. A very lav eerkere
did aet iiad aw appreeiahle dittereaee ia the rate rhea aedia are ehehged
Here, on the other head, when @525 g;Q_r_e_a;_ are traaeterred trea leeer
te higher, er higher te lever ealihity eoneentratieae the rate at eaygea



with 10 cal; an the intone. Inn this it appears thlt no hard cal
tut rule an In In-saluted la lotunldng tho rota 0! oqpn nptah
0! a cannon in nullity India at dittonat hula.



(¢) a ie
ggligg veriegen 1 Qg rgilh_}_:

The enperieeete te detereine the rete ef reepiretien in §h_e_e_§!_
flail eeelineted in 80 f. eelinity, in different eeliniw nedie were
eentiQed te find ent the rete of oxygen eeeeenptien neder felling eqgen
teneien end elee te determine the lethel level of eqgee fer the epeeiee.

giggig 35 Q! 'h' veinee;
-The veleee ef 'h' under 140, 180, 100, B0 end O0 Q lg preeeere ef

enygen in the different eelinity Qdie were eelenieted neing the nethed
ef leeet eqeeree eel ere preeented in fige. 18-88. It will he eeen free
the eeQ tilt in ell the nedie ender the veriene pertiel preeenree ef
ezygen the tetel eeygen eennqatien in the epeeiee inereeeed with the
inereeee in hedy weight. ht the rete of eanen eennqtiee ender the
eheve eenditiene did net very with the eene peeer of hedy weight. The
'h' relnee ehteined in 1 $0, 10 fig, I0 L, 80 $0, 40 $0 end 80 Q.
eelinitiee ere the eQe nnder 140 end iI0 Q I-lg preeenre ef elygen. In
5 Q» eelinity the elne velne wee fenlll in 140, 120 end elee in 100 Q Hg
preeenre. ht in 0 to eelinity the velne ef 'h' ehened e grednei deereeee
in i20 ed 100 Q lg preeeure. Under 100, 80 end 60 Q H3 preeenre in
nedie of eelinitiee 1 $., 0 $., ao $. em 40 5. the eelne ef '5' inereeeed
ee the elnen eeneeetretien deereeeed. In 10 $0 end 80 $0 eelinitiee
nnder 100 Q Hg preeenre the 'h' veluee ehered e deereeee end then inereeeed
in 80 (eneept in 10 $0 eelinitw) end 60 Q ll; preenre end in 80 $0
eelinity even thengh tln 'h' velne inereeeed under 100 end 80 Q Hg preeenre
it deereeeed in I0 Q 8| preeeure.

The 'h' velnee ehteined in the different nedie alder different eqgen
preeeuree end their etenderd errere ere preeented in tehle 12 (Pege B8).

The differenee heteeen the 'h' velnee ehteined in the eene nedinn
elder different preeenree were etetietieelly enelyeed neing the '8tndent'
't' end the reenlte ere preeented in tehle i8 (Pege 80). Tree the eQ
it will he eeen thet, eeeept in three inetaeee ender 40 $0 eelinity, the
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iitloronnoo hotvoon thon oro not oignlfloont ond thin ohooo thnt In
gonorol nnlor tho onno nodin tho oono rolotlonohlp with rogord to tho
Into of onygon oononlptlon In tho cllftoront oioo gronpo of onlnolo to
nolntolnod nolor tho vorylng oxygon oonoontrotion.

Tho 'h' volnoo oolonlotod undo: dlttoront prooonroo in dlttoront
nodio Ioro oloo onpnroll onll tho doto on prooontod In tohlo 14 (Pogo 01).
hon tho onno it will ho oon thot In ohont I2 $ ooooo tho litloronooo
hotoooo tho volnoo oro not oignltioont, noorly 17 $ hovo tholr prohohilitioo
hotvoon 0.01 onnl 0.00 ond in tho ronolntng 31 $ tho volnoo oro oignflloont.

o! to lrt no oofloon1t
Hp. 00-87 illnotroto tho rotoo o! rooplrotlon ondor 140, 120, 100,

00ond00—Ilgprooonroo for 10 ng, 80nQ, 45ngond00n¢o1oo gronpo
of onlnolo in tho nodlo of onllnltloo 0 $0, 1 $0, 0 $0, 10 $0, 80 $0,
00 $0, 40 $0 onl 00 $0. ha tho ooh it will ho ooon thot for oooh
oioo poop, ll ng, 80 n;, 45 ng onl 00 _ onlnolo, in oll fluo toot nodlo,
tho roto o! rooplrotton rcotnod tho oono nlor 140 on! 120 — I; prooonroo
of olylon, oloopt in 0 $0 olllntty. In 0 $0 oollnity 00 lg, 45 lg onll
00 I3 onllolo ohoood o podnol toll in tho roto oo tho oonoontrotlon
oi onygon loorooood to 180 onnl 100 — I5 prooonro. In thlo nolln 16 ng
onlnolo ohoood o oltght lnoroooo in tho roto in 120 _ Hg prooonro hotoro
roglotorlq o loll in 100 - Hg prooonro. In 0 $0 oollnlty tho rotoo
oonld ho ohtolnocl only op to 100 _ Hg prooonro ond oitofthlo tho rotoo
toll oh:-aptly onl ontnolo ilod. Ihon tho ouygon oonoontrotlon doorooood
to 100, 00 oi 00 _ Hg prooonro o grolnol toll in tho rotoo woo ohoorvod
tn £0 $0 , 80 $0 , 40 $0 on! B0 $0 oolinttloo in oll tho oloo gronpo, on!
thin woo noro porooptlhlo in 40 ond 00 no oninlo. In loror oollnltioo
(1 $0, 0 $0 nnd 10 $0) tho Into of ohoogo In rooplrotion In 100, 80 onl
00 Q B3 prooonro woo oonowhot dltloront tron ohot woo ohoorvol tn 20,
80, 40 oi 00 $0 oollnitloo. In 8 $0 ond 10 $0 oollnltloo nndor 100 - I;
prooonro olnoot tho I88 rotoo no thot in 140 on! 120 _ Hg pl-ooonro ooro
ohoorvod onl in 00 ond 00 — ll; prooonro thoro no o pohol toll in tho
roto. In 1 $0 oolinlty in 10 no onlnlo thono woo o grobol loll from
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lwnllg pa-eeeere deeeeenle. Iel0—Bgeeleele the eene reteeeere
eeleteleeeepte wflnllgenltbethereeeeegreeeel tell. lnebeg
eetlele there wee en leereeee la the rete elter 180 _ lg preeeere when
it reeehee 100 - lg preeeere eel tree there the rete tell gredeelly.
le00q~ nettle elee thereeeeerlee letherete etter l20te l00—Ig
preeeere eel! tree there the rete cleereeeee whee it reeehed U U Hg
preeellre, but thle rete wee higher then thet ehtelned in 140 ell 120
nllgpreeeele. Ireelflmllgpreeeere thereeee e lellepte G0enllg
eel helee.

In geeerel, the eeee heteeee 140 ed llfl I lg preeeere where the
mete et reeplretlee le the eene fer ell elee green e! eelnle la ell
eelleltlee eeeept le 0 $0 eeh he eelleul ee the nee-depeheeet eeee. In
e lee neele eel la eerteln elee greepe thle eee-iepeeeeet eeee exteule
even up te 100 Q llg preeeere. Ielee thle eeee the rete e! ezygee
eeeeuptlee eeereeeee eel ee tine eene eee he eelled ee the dependent
lele. Ihe preeeere 180 eel in eele 100 — llg et ehleh the rene heglee
te eeereeee eee he eelled ee the erltleel level e! exygee eeeeentretlee
heeeuee helee thle level the ieereeee la the eqgen eeeeeetretlen gredeelly
reeelte le e tell le the rete e! euygee eeee@tlee leeeleg te the eltlnte
teeth et the ealnel. In 1 $0 eellnlty eeallu the 48 eel O0 q eenlnele
eheeleg the ellflnt laereeee in the rete of reeplretlea efter 180 — lg
preeeere heiere regleterlng e tell la the xete my he he te the etreggle
e! the enlnele te edept te the telling esygen eeneentretlee.

1;ne!=_!le..a9'...9.2.:

The an-eepentehle level 0! ezygee hee heen leelul te he 140 te 180
nllg preenre in eeleeelghtgreqaeeflnedleenl l40te l00_Ig
preeeere in eeee ethere. The rete e! eaygen eeneunptlee la different
preeeeree e! esygee la the olittereet eeele of eelleltlee eee eeleuletecl.
The tete elder 140 — Hg pteeeire 0! ell tin weight greepe eeellleted ll
80 $0 eellelty end eefleely trenelerree te hlfluer end leeer eeneentlretl
heve elreedy been dleeueeed in page 58 end llleetreteul la (lg. 80. He:
llge. 88-41 give the teed in 120, 100, O0 ed 00 Q Hg preeeeree et er
It le leeed thet the trend le elneet the eene la ell the eellhlty eel!



FIG. 38

Illustrating ths trsnd of variations in tbs rats of 02 commotion
in tho tour siss groups of  tsrgrans (18 lg,

30 ng, 46 lg & 60 Q) whsn sxpossd to diffsrsnt

salinity nsdia at 120 an Hg prsssurs of 02.

FIG. 89

Illustrating tho trsnd of variations in tbs rats of 02 consumption
in tho tour siss groups of gphaorona tsrsbrans (15 mg,

30 ng, 45 ng & 60 ng) vhsn sxpossd to dittsrsnt

salinity nsdia at 100 sss Hg prsssuro of 02.

PIG . 40

Illustrating ths trsnd of variations in tbs rats of 02 oonaulption
in tbs four siss groups oi §ph8s1!0g_§_ tsrsbrans (16 ‘,

30 ng, 45 Q & 00 lg) whsn sxposod to diifsrsnt

salinity nsdia at 80 In Hg prsssurs of 02.

FIG. 41

Illustrating the trsnd of variations in tho rats of 02 oonsuqtion
in tbs tour sins groups oi  ts_rsbra_n_g_ (15 zq,

30 mg, 46 ng & 60 Q) wbsn sxposod to éiffsrsnt

salinity media at 60 an Hg prasauro of 02.



L I6‘
.C

V IZOMHQ A FIG.38\ _ I “ll s‘
'5.

O2 CONSUMPT ON IN
N
4

LSQ
OMI4
'5
2

CONSUMPT ON

ON

TON uplo/hrCONSUMP

ON

consur-wt on m plo /hr

I2

IO

I6"

as-¢

N:

“I44
I2

IO

:18'1 / \
\ /4* ‘._.__ /'

I \I '- \ §1- I \1 -' " \I _ \\ _______....‘I _ \_---— s‘I \-4- I /'\ ‘” _/u '\_ “\\’4 ‘I \. Q‘______/f’ -I \'\ ' ' ' I ' ' ' ' ' ' ' ' ' ' ' ' ' - - - - - - - - - - - - - - - - - - - . . . . . .../. _\. . . . . . . . _ _ ___3omg. . / \6‘ \. - . . , _ _ . _ _ ,.. I. .\_/'
"-I-1

I0‘ I II §§‘§_ ‘I’ I \ ‘ ‘sI §~~ ’o I ‘ §‘0'" ' ‘
0"‘.6"‘ .’ \‘ I ‘\ ‘I. -___._. _ . _ . _ . _ . _-_. _ . _ . _ .4* '\

2

| * i i i 5‘comm FlG.391 \In I \\I \I sI \I2‘ I’ ' \\II’ ' . ‘\‘ ¢-"--‘.‘\\ ._-" \I.‘ .' ‘\¢D’?_-. ‘§‘_- '. . 60mg--- ,.,- -~.\ ...................... '" .. ~4Sm90 __ ./' ~\.\- ."""3Ol'I\q
‘Iiitajipt-iaioiutnl

T

“-1-V

4
I13- I’, _\

‘ii ‘I’ \.—._-._._.-_.-._-—.-..-.._..._________-_'
2- '

,oM,,g |=|e.4o
I\ \I \I .'~, \I . _ \. - \'0'" /I ' ‘ \I \ _. ~ ‘Q4I . \‘ ___. §’ _. .--,1 §\ .- \I - -‘ §6- ‘~_ ¢ .» ~_ -. ~— ~_§ 0"Q‘ l’_"¢0 -I "\_ -,_ \§\I \- '. , _ . . . - - - - - ' ' - .__ “\‘6* .’./ \.\. ' . . . . . . . . . . . . . . - - . . . _ _ _ _ .__  mg. . . . . . . - - - . . . _ . . . . . . - - - ' ' 'H _/‘I \'\.\' l5m-. _.—~"-'-ll _._ gT-r-I | | i t 1 1 ”5- somnmg FlG.4|
II’ “I ‘§I §I8* 7 ‘§I’ ‘I ‘§Q.‘I -' "- §a -.@ ‘.; 1' -Q §6-I _§§1 §" . ..' ‘ii

Q-A

.0 . iiiiii_‘tI§ 0'. I._~ ~..°- _-_—___.- ’O §. ~. §___§'1". -I. ‘.1 vn~ Q . . ¢ | - - Q - - - - - - - Q ¢ Q Q Q o - ¢ ¢ n o~. L. ..,---u f’; §.‘._ - - . . . - - . . _..§_A5mg0°~ -. ______,. ’_,- ,‘_“21. '--"_',-y-p- — - — ~ — . _ . _ , _ _ _ _ _ . _ _ _ , _ . @ - Q . ¢ --~
*w—1 j Io 2 2; 12': 2'0 go 4° 5°

SALINITY %.



uler litlerent preeeeree, the nnun rete in in the eeellaetiee media
end when the elinele ere trenelerrel to higher er lever eelidw ledie
the rate e! elnea eeeeuptiee ie lererei.

laggglegggg in gt rete gt reqgiretiee enter

l"i|e. 4!-40 eher thet in generel, the rate e! reepirltien ie et the
merit in 140 eel 180 — lg preenre e! erygee {er ell the fear eiee
Qrelpe e! elilele, the larger enilele eheeilg higher retee e! reepiretieh.
The rete elder 100 — II; ie net very neh liflereet tree that in the eheve
tee ezygee eemeatretiene eel in B $0 eelilitg eqeel retee ere teal. The
rete in O0 eel I0 _ IQ preeeure ie pregreeeively lee. The diftereme
heheeu the retee eliler I0 end I0 _ lg preenre ie neh mere then thet
feud nnler 100 ea! O0 an Hg preeenre. Thie 1e toned te he mere preeeuneed
in larger eninle. In 1 $0 eelieity 0 q eninele eheeed li|hel' rete e!
eeeeqtiee in 100 Q ll; preeeere than thet in 140 - ll; preeaue. In the
eele media elder 100 end I0 Q I; preeenree I0 1| elinle elee eheeed
higher retee then tbt teen! elder 140 — I; preellre. hon thie it lppeere
thet higher eiee ‘reap el elilele etrlflle mere ee the eeleeatretiee e!
eaygee geee den ed thie reeelte in higher retee e! reepiretiee.

l 0.u._  .-_~1\._.»_ I -.1 0-00 ,, l 0..*  
Bere, by lethel level ie leent the level et erygee eeleentretien in

the neclin et the tin of the ieeth of the llinel. The relune of erygen
in the experimental bdiQ et the tin e! death e! eleh enilel in ell the
eeriee e! erperilente wee meted enl the velnee were etetietieelly eeelyeed
ed ere preeentel in tehle 10 (Pep 44) ed £13. IO. It III teen! thet
there ie e lieeer reletieeehip heheee the diltereet eiee group in ell
the nedie. The 'h' veleee eeleuletel in the litterent -die et eelilitiee
0 $0, i $0, I $0, 10 $0, I0 $0, 80 $0, 40 $0 end l0$0 ere -0.0888,
-0.00011, -0.(Il0881, -OJDIGB, 4-0.00116, -0.00448, -0.008! end -0.00448,
reepeetively. The 'h' velne were teetel tor their eipilieeaee eeiq
'8tulent'e' 't' ell it rue hull thet eeeh velee ie net eipitieently
litlereat Ire: eere ehieh eheve that th lethel level e! euygen fer



FIG. 42

Illustrating the trend of change in the rate of reepiration
in ggheeeregee tterehernnee of weight 15 ng, 80 ng, 45 mg &

60 leg in 50 $0 ealinity nealinn at different

02 preeenree.

FIG. 43

Illnetrnting the trend of change in the rate of reepiratiun
in  terehrang of weight 18 mg, 30 lg, 46 lug &

60 lg in 40 $0 eelinity medium at different

02 preeenree.

PIG. 44

Illnetrating the trend of ohlnge in the rate of reepiration
in gharpq f¢¢I¢bI'!ne Of weight 10 q, so q, ea -g e

60 lg in 30 $0 eellnity medium at different

02 preeenree.

FIG. 46

Illnetratlng the trend of change in the rate of reepiration
in  terehrane of weight 15 lg, 30 lg, 45 lg 8:

60 mg in 20 $0 ealinzlty Iedime at different

02 preeeuree.
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FIG. 46

Illustration of the treul of change in the rate of respiration
in  tTe__reh;ransg of weight 15 mg, 30 ng, 4-5 mg &

60 ng in 10_ fin salinity medium at different

02 pressures.

FIG . 47

Illustration of the trend of change in the rate of respiration
in  _terehrans_ of weight lb mg, 30 mg, 45 ug &

60 Q in 5 fie salinity medium at different

02 pressures .

FIG. 48

Illustration of the trend of change in the rate of respiration
in   of weight 16 mg, 30 mg, 45 ng 81

60 mg in 1 $0 salinity medium at different

02 pressures .

H00
Illustration of the trend of ohange in the rate of respiration

in §Ph°!1YP_"! 3-nggrebtiflg "1 Wisht 15 Ia. 80 Ia. 45 Is 8:
60 mg in 0 $0 salinity medium at different

02 pressures.
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different night [Illpl at nnlnln in n particular nun loco at vary
algnlflultly.

The lethal lnml 0! angel hr the Qpoclu ll “throat nulls was
calculated III lo given in tin hlllvllg tabla at 0100 in flu. 8'! all
80-87.

=;§E 2.
'5a=a

_!-'5'?F

n 01750: unnatu
tlol oxpruul in8011111! I011!’° — II; prounro.

:i]'__'_f';9 ...1 ..Q ..10 80 

888

I-40
0.01
OJI
0.“
0.“
DJ?
LN
0.01

97.“
27.5’!

11.86

19.10
17.48
II.ll
II.“
“.10

flu hit dlnw tilt the lotlnl lcvul of olypl lo It llpflilllltly
mm-uis an oallnttlu inn a $0 to so ,0 an up u tho night lrflp
at tho nnlnnlo. In ullnlflu shun I0 $0 and aloe below I $0 the lnol
clan algniflollt llnrulo. In lllllltlu 40 $0 I-Ill I0 $0 ills intone
on In upwind bonito natal: will nornlly flu! it difficult to “jut
to nob nulls, tuna la the natural adamant salinity don at nub
nah 101010 la the Gail: Ilsa-Nu‘ ans. In 1 $0 llllnlty also its ad.-la
aunt “jut vow nub at no tho lethal level 0! oxygen tau-nun. In
0 $0 salinity tin lethal lcnl la very high human tho loll! ital! to
not nibble for ill lllnl to llvo Ill no tin filth ll quick.

In work an loopoq/regarding their lothl lonla 0! uypa in the null‘
has boon dun no hr, and no it lo at poulblo to nub IQ uqurioon.
lniniqnn(1lfl) Inn Quinta! oxpurllontn on 0' lull: pan is



1&5; te {tad eat the relatteaa-hip hetweea the weight at the aalnal
and the lethal level et eznea oeeeentrattea. Aeeerdlng te ht: in
g.1_$_ug_ the lethal lewel at euygea tnereaeee with the weight e! the
nun eed the waluee varled Iran 1.40 -1/1. at a.ao n/1. fer aatnale
e! weight rawgtq trn 0.00 p te 10.0 p and he get an eapeaeat value
e! 0.368. ht ta fie preaent II’Cl'1DI\-I the letbl lewel deee Int
elnnge with the weight at the animal.

A eerattq at the werhe referred te in the trtreduettea pert of the
ehapter will eeahle te greap the dlllereat epeeiee of erwataeeene, wheee
rater of reeplratten under varying elnea eeneeatratleae ere haewh,
hreadly lute twe. The ttrat ‘rap 1e termed e! thaee epeeiea rheee rate
at reeplratteh ta dtreetly related ta the eeaeeatrattea et eqgen in the
media helew alr eatnratlea lewel and they are teraed ae 'een!erIere'
(Leehweed, 1001). lea at the eaaqlee are m;_g§_;_g$g, §_e_g_l_g_
$21221» Egmnlma. £12.12. z!_1.Le2.- is .1.1_e=_m.
h__h__a__¢_g§_and Egganharug _9_l_aQ_l_. The eeeeld peep ta lerled
el theee epeeiee whoee rate at reeptrattea le tntependent et the ewgea
eeaeentratlen until a eertala eritteal erygea telntea er erltleal preeeare
1e Iwaehed and helew thle erltieal level the rate la related te the eqgea
eeaeentrattee. A law eaaqlee are £_ _l_gt_5_e_, glue g_g_g;,
L I§..'.'.§1L!.I ill! L'2..‘.'.'..'.2v Eh v HQ iv
.U.'l.§Z.I §i_!..1.¥.Q.&v _fl_1v” 11 §..._....'“' £§.*!..‘.S
2!.§!‘_1$.9. "1 1- .t&:!!.i!.I.!I.

A eeqerleen at the pattern oi the ratee et reeplratloa in theee twe
grewpe with the ehaernttaae wade eagl__rg_§_ gghggs will ehew that
the preeeat apeelee eeaee wader the eeeend ‘reap. It eeen that in new
eaeee the reaeea fer the twe typee et reeplratery patterne eaa he traeed
haeh to the aatn-al ellvirenaeate et the antnale. The anlnale that eon
under the Itret grewp generally live la elvireenehte in which e tall in the
euypa eeaeeatretten la very anneal. Ihereae ta the hahttat at the aeeeed
grewp at ealnle they waaelly eapertenee teqerary depletion in the eqgen
eeaeentratten.



Io tho ooooad poop o! oolnlo tho oritlool prooooro oi oznoo
voodoo tron opooioo to opootoo, probably dopoaltag apoo tho hobitot ooa
fltloao of tho aolnl. fhao tho ortttoal lovol to $11»-too; _l_o_g:_o_ and
h 52;; to ot o.o no,/2. (Inn, 1010); to gag; lqgg,
I0 - 10 — lg proonlo (Ioynoath gtg}, 1l44)| to 9931 flgggtnl,
oboot 80 Q air ooturotioa lovol (llorahol I Orr, 1988); ta _\_I_o_o_ Egg,
!. oal £5 go, looo thoo I $ thot for air (Tool, 1980);
to Ogoaoog _v;1_;§_§_g_, 28 $ air oatorotioo lovol (fltootoal, 1081); to
.;I:.§£2:h&.§.=2.2.s!§.$_a1::.==l A-3.212% 2.1.m%!.2. -t I-I
oai 8.8 am‘/L, roopootlvoly (Prooolo loo I: Qoaoptt, 1008).

A ooqorlooo of tho ohovo ottod ortttool volooo vith that obtoiaol
to tho proaont otaltoo in aao11Qtloa aallalw oi I0 $0 I111 ohov that
tho voloo of 100 n 8| proooalo to ooaowhot high. §_;h_o_o_3oao to;-_ro;h§_oQ_

to oooolly toaod to tho appor logoro 0! ootor to tho Coohto lnrboor oroo
ohoro ooaporotivoly high ooooootratloo of oonoa to anally oboorvod oal
thoroioro tho ohoaooo for tho oalnl to ooporloaoo ootronoly loo ozygon
oonooatratiooo aodor aoraol ooafltioao on rotor roaoto. ‘Into probably
ooplotno for tho onporotivoly high oritiool lovol of omygoo ohoorvol lo
tho opooloo. lo tho hlflor no looor toot alto and ooaottaoo to oortoto
oioo groapo tho oritiool lovol to Ioaal to vary. fhto to ovtdoatly duo
to tho latlooooo o! tho --nus; of tho noun oad oloo tho otoo oi tho
oaiaol.

QUQQLQ!

£2 £531 Ioto, oao of tho loot doottaottvo tool-hortag
loopod on-ootooooa oooarrtag to tho Coohla harbour rogtoa no taboo op for
lavootigottoao oo lto hobltot, brooding, ottooh oo ttabor, oollolty
toloroaoo ood rooptrottoo. Tho roopirotloa of tho ootaol oalor Atttoroat
otrooooo no aotod oolog oo taotroaoot tobrlootoo to tho lohorotory.

0! tho vortooo hyulropophto ooolltioao of tho Goohto horboar rogtoa
otonliod, oauolty to looai to ho tho aoot tlootoottog tootor oal tho
vortotiono oro lorgoly totlooaool hy tho ooooooal roto toll Ina ooo otlo
and tho tiiol onrrooto oo tho othor.
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Ia npite ei’ the peat iiaetaatieun in eaiiaity 8g$rm 255$
eeearn threqheut the year ia the ceehia has-bear regiea, theqh their
amhei varien ia different mathn.

hpenere tentn dathatggglieunmiater eheat
20 te M hearn entniae water ia a lam atlenphere.

field ntaaien in the Oeehia he:-hear reflea reveal that the epeeien
hreeln threugheat the year all allmin e! B m length hwe been heal
to eany eqe in their heel-pnaeh. A nnllea tine in he-eeliag ntartn
at a tim lien there in aa abnpt taii in the vaiae at eaiiaity he te
heavy rain tail. Ieteane heating aai the eemeqaeat en:-evening nea
be eeneiaerei an lantern iafiaemiag tin aipatiea at the npeeiee.
levever, t-In 11¢ rate ex abuse; in up maneea plfiil lean ant appeal’
te help the epeeien te tim new areae at eettiemat he te high tarhidity
aal tant euneute. The mjeriq e! the lip-ating term are at a niae
hetveea I m an 7 m.

later tmperatare bee ant appear tn piq any iapertaat reie ia the
breeding et the epeeien ia the regiea eater iaveetigafiea.

ltalien ea the lintrihatiea at the verienn nine peape at the animin
team in their barren ahee that they are gregariean ia habit.

Late:-ataey teetn reveal that Q21 _t3;g_hl_ hen a high naiinity
teieraaee eapaeiiy. he alimin aeeiimtea in I0 $0 naiiaity and
tralalerrel direetiy er [radially tn aiitereat naiility mdia nhnv tmt
their higher iethai ievei in 60 $0 naiiaity all iever 0.8 $0. lat for
thene aniaain aneiimtel ia l $0 naiiaiw the higher all inner iethal
ievein are 40 $0 and 0.8 $0 , renpeetiveiy.

Spenimae ei 55,1 gum were aaaiimtel in I $0 am 80 $0
naiiaitiee and their rate at reapiratiea ia thene maia nae deteniaea.
The reg:-eeniea vaieen (‘N vain) were eaieuiatea aniag the nethed e!
ieaet nqaarnn te etely the reiatieaiip e! bely nine te euygea eenmtiea
The veiee at ‘D’ ehtaiad ia 6 $0 naiiaity in 0.440 all that ia 80 ,0 in
OJIII; but thene vaiaen are ant nigailieantiy dillereat ntatintieaiiy
thereby eheviag the ezinteaen e! niliiar antabeiie Qpen e! the nam



apccicc living in tlc diiicrcat calinity cavircaacatc. Icvcvcr, tlccc
ralacc arc aiitcrcat (ran thc gcacrally kacva valacc in crnctacca which
vary (rd 0.01 tc LN.

'l'hc cxpcriacntc ca rccpirctica dacv that it ic difficult ta accill
c particalar '5' valcc tc all aninlc at a particalar ‘racy and cnctiacc
cvca ta c particular cpccicc ac thc vain lcpcnlc apca tic pact cavircr
-atal ccnliticac oi thc aainal ac call ac capcriacatal ccniiticnc.

1'hc rctc at rccpiratica ct tb aainla acclintca ia 8 $0 caliaity
ic ccqaarativcly lcccr tlaaa that in thccc acclintcl in I0 $0 .

Ilctcraiaatica at tic ratc cl rccpiratica at a 333$
clnca caliaity acdia ccrc caaacaly clnacgcd vac acac by trcacicrriq cainlc
which wcrc accliaatca in I0 $0 caliaity, tc higbcr cal lcwcr ccaccatrcticaa
lac aux ratc cl rccpiratica sac in tin acclintica acaian ct 80 $0
caliaity all ac th aaliaity cl thc Icain iacrcaccd cr accrcaccd tic
rctc at rccpiratica diaiaicaca.

In all tllc night ircapc at alinalc (18 lg, 80:3, 45 Q all 60 Q),
caccpt in 1| lg aainalc, a ccll acnarcatca critical lcvcl in lliflncr India
ic cccn ctartiag Iran 40 $0 calinity caaardc and in IIUI’ aalilitid tic
critical lcvcl icr all night grccpc ic acca from 1 $0 caliaity and bclcc.

Ihc accrcacc in tic ratc at rccpiraticn in thc lcvcr caliaity acdic
cbccrvcl in thc prcccat chaicc acrccc with tlnc rccultc rcpcrtcl ia tlac

ctadicc an Elana _l;_a_lgQ_§_, Qga; (Ircpc, 1020a a 1920!); 23$
enhlaiaaia III &ila.§.:_=!=_1:2a$_1el_;Q (Pm-41 I». Ml)
and Q; 35339; (vca Baaacnbrcck, 1048).

‘Ihc ratc cl’ rccpiratiaa aaacr ialliag crygca tcuica in aiiicrcat
caliaity acdia chccad vcriaticac. In gcacral, tic ratc cl rccpiratica
rcniud thc can Iran 140 tc 180 Q I; prcccarc oi cqgca.

Ulnlcr laboratory ccaiiticaa, thc critical lcvcl ct caygca vac icaal
tc Dc 100 n ll; prccn'c ct caygca and tlnic ic ccqaratircly a high valac
rcpcrtca icr Oructacca. lclcc thc critical lcvcl c! cwgca tbc ratc ci'
clnca nptakc graaaally dccrcaccc.



le the eeee eellelfi eedln etetletleelly ee elpltleeet llflereeee
wee eieervei le the leihel level e! elygee {er the lflfereet weight peep
of eelnle.

Ie eelleitlee 8 fa fie 80 $0 there wee ee elgellleeet dlltereeee le
the leflnel level et ewgee. neeever, helee 8 $0 eel ebeve 80 $0 eelleltlee
there wee eel-ted eheep le the lethal level.
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APPENDIX I

(Reprinted f rom the journal of the Timber Development Association of India, Vol. XIII,
july, I967, No. 5’)

A SIMPLE DEVICE FOR FILTERING AND AERATING WATER IN AQUARIA USED IN
BREEDING EXPERIMENTS.

BY

P. V. Cheriyan
Marine Organism Scheme, Forest Research Institute, Oceanographic Laboratroy,

Ernakulam-6.

Aeration and filtration of water in breeding tanks are essential to provide the animals
with the required oxygen and also for eliminating foul gases that are formed by the decay and
disintegration of excreta and other organic materials. In places where there is no running
water facility it has been a problem to keep animals alive under laboratory conditions for
breeding experiments and other studies. The devise described below was found well suited for
simultaneous filtration and aeration of water in small breeding tanks and it is simpler, cheaper
and more efficient than those sketched by Becker(l958).

The system consists of a plastic bucket with a filter bed of sand, charcoal and pebbles,
one below the other and a central cylinder in which the filtered water collects. This water is
then pumped into the breeding tank with the help of a jet of air (from an ordinary aerator)
blown through a wide glass, polythene or rubber tube (see Fig. No. 1). As the water level in
the breeding tank rises, water from it gets siphoned into the filter bed. An intermediate
settling tank between the filter bed and the breeding tank is helpful in maintaining the
efficiency of filtration as most of the undissolved impurities get deposited in it. The system
works efficiently and it pumps back filtered and aerated water at the rate of about two and a
half litres a minute. The total cost of the devise comes to about fifty rupees. In place of an
aerator a manually operated blacksmith’s blower could be used.

The author is grateful to Dr. A. Purushotham for his constant encouragements and to
Shri N. M. Shah for his valuable suggestions.

Becker, G. F. A. O. Report l\'o. 795, 1958
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