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Poikilotherms and Homeotherms 

An xanimal’s xresponse xto xwide xranges xin xtemperature xis xinfluenced xby xits 
xphysiology. xAll xinvertebrates, xlower xchordates x(hemichordates, xurochordates 
xand xcephalochordates), xcyclostomes, xfishes, xamphibians xand xreptiles xhave 
xno xinternal xmechanism xfor xtemperature xregulation, xand xtheir xbody 
xtemperatures xvary xwith xthe xsurrounding xenvironmental xtemperatures. xSuch 
xanimals xare xcalled xcold xblooded, xectothermic xor xpoikilothermic xorganisms. 

The xtemperature xrange xthat xa xpoikilothermic xanimal xtolerates xcan xbe 
xcorrelated xclosely xwith xthe xenvironmental xtemperatures xnormally 
xencountered xin xnature x: xtropical xanimals xcannot xwithstand xlow 
xtemperatures; xpolar xanimals xcannot xwithstand xhigh xtemperature; 
xtemperate-zone xanimals xsurvive xa xwide xtemperature xrange. xMany 
xpoikilothermic xanimals xshow xa xrather xprecise xdiscrimination xof 
xtemperature. xIf xthe xtemperature xdecreases xor xincreases xappreciably, xthese 
xanimals xmay xtolerate xand xadjust xto xchange, xmay xavoid xthe xchange xby 
xseeking xa xless xexposed xenvironment xor xmay xbecome xinactive. xSome 
xanimals xrespond xby xbecoming xdormant xduring xperiods xof xextreme 
xtemperatures. xSuch xdormancy xis xcalled xa xestivation xat xhigh xtemperatures 
xand xhibernation xat xlow xtemperatures. 

 

Insulation xby xfur xand xblubber xin xpolar xbear 

For xexample, xmost xpoikilotherms xbecome xinactive xwhen xthe xtemperature 
xof xtheir xsurroundings xgoes xbelow x8°C xor xrises xto x42°C. xA xfew 
xexceptional xpoikilotherms, xespecially xinsects, xcertain xamphibians xand 
xreptiles, xexercise xa xdegree xof xthermoregulation xby xeither xphysiological xor 
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xbehavioural xmechanisms. xFor xexample, xHawkmoths xcan xrise xthe 
xtemperature xof xtheir xflight xmuscle xto x32°–36°C xby xvibrating xthe xwings 
xbefore xtake-off xand xgregarious xbutterfly xlarvae xmay xraise xtheir 
xtemperature x1½–2°C xwhen xclustered xtogether. xLocust, xand xgrasshoppers 
xmay xincrease xtheir xtemperature x10°C xby xbasking, xsideways xin xthe xsun. 
xAnts xmove xtheir xlarvae xto xwarm xor xcool xplaces xwithin xthe xnest xand 
xbees xmaintain xtemperatures xwithin xtheir xhives xbetween x13° xand x25°C xby 
xfanning xwith xtheir xwings xto xevaporate xwater xdroplets xwhen xit xis xtoo xhot, 
xor xreleasing xbody xheat xthrough xincreased xmetabolic xactivity, xwhen xtoo 
xcold. 

 

The xdormouse xhibernates xin xwinter xwhen xfood xis xscarce. 

When xtemperature xdrops, xlizards xbask xin xthe xsun xto xachieve xthe xdesired 
xbody xtemperature; xonce xthis xthermal xlevel xis xattained, xthey xwill xdivide 
xtheir xtime xbetween xsun xand xshade xto xmaintain xit. xPoikilotherms xsuch xas 
xdesert xdwellers xthat xlive xin xenvironments xwhere xthe xtemperature xis xapt 
xto xbe xvery xhigh xare xoften xnocturnal xand, xthus, xavoid xthe xhighest 
xtemperatures xof xthe xday. xSome xpoikilotherms, xboth xvertebrates xand 
xinvertebrates, xlower xtheir xbody xtemperatures xslightly xby xevaporative 
xcooling. xIn xfrogs xand xreptiles, xevaporative xcooling xcan xoccur xthrough xthe 
xskin xor xvia xthe xrespiratory xtract xby xpanting x. 

Among xthe xinvertebrates, xevaporative xcooling xhas xbeen xreported xin xtropical 
xintertidal-zone xanimals x. xIn xcontrast xto xpoikilotherms, xbirds xand xmammals 
xcan, xwithin xlimits, xmaintain xconstant xbody xtemperatures, xregardless xof 
xtemperature xvariations xof xair xand xwater. xSuch xanimals xare xtermed xwarm 
xblooded, xhomeothermic xor xendothermic xanimals. xThe xlife xprocesses xare 
xadjusted xto xfunction xat xthe xanimals’s xnormal xtemperature, xaverging xa 
xlittle xless xthan x38°C xin xmammals xand x3 xto x4° xhigher xin xbirds. xIf xits 
xtemperature xcontrol xfails, xthe xanimal xdies. xThe xhomeothermic xanimals xare 
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xable xto xmaintain xthe xconstancy xof xbody xtemperature xby xa xcombination 
xof xseveral xfactors x: 

(1) xa xthermoregulating xcentre xin xthe xbrain x(hypothalamus) 

(2) xinsulation 

(3) xa xperipheral xvascular xresponse xto xambient xtemperature; xand 

(4) xmetabolic xcompensation. 

Among xthese xfactors, xinsulation xis xhighly ximportant xparticularly xin xenabling 
xlarge xarctic xanimals xto xwithstand xvery xlow xtemperature. xIf xthe 
xtemperature xis xlowered, xthe xoxygen xconsumption xrate xof xtropical 
xmammals xincreases, xwhereas xthat xof xarctic xmammals xremains xbasal. xThis 
xresponse xpattern xis xdue xto xdifferences xin xinsulation; xsome xarctic xanimals 
xare xfur-insulated, xwhereas xothers xare xinsulated xwith xa xlayer xof xblubber. 
xMany xsmall xanimals, xhowever, xare xnot xwell xinsulated xand xmust xseek xheat 
xretention xby xother xmeans, xoften xby xhuddling xtogether. xHomeothermic 
xanimals xliving xin xvery xhot xenvironments xcannot xtolerate xgreatly xelevated 
xbody xtemperatures xand xthey xutilize xmethods xthat xfacilitate xheat xtransfer 
xto xthe xenvironment, xincluding xan xincreased xperipheral xblood xflow xand 
xsurface xcooling xby xsweating xor xpanting. xBirds xmay xaccomplish xthis xby 
xrearranging xtheir xplumage xso xthat xmore xskin xis xexposed. xThere xis 
xhowever, xno xreduction xin xmetabolic xrate. xAnimals xsubjected xto xhigh 
xtemperature xmay xexhibit xdiurnal xpatterns xof xbehaviour–that xis, xthey xmay 
xreduce xlocomotor xactivity xduring xthe xheat xof xthe xday xor xmay xmove xinto 
xthe xshade xto xavoid xdirect xsunlight. xSome xanimals xsuch xas xmonotremes 
xand xmarsupials xhave xa xlimited xpower xof xtemperature xregulation, xthey xare 
xcalled xheterothermic xanimals; xe.g., xthe xpigmy xmouse xand xthe xlittle 
xpocket xmouse, xwhich xrespond xto xtemperature xextremes xby xa xestivating xor 
xhibernating, xand xothers xsuch xas xthe xhumming xbird, xwhich xexperience xa 
xnocturnal xdrop xin xtemperature. 

Plants xtoo xcan xbe xdivided xinto xthe xfollowing xthree xcategories xon xthe 
xbasis xof xtheir xheat xtolerating xcapacity x: xmegatherms, xmicrotherms xand 
xmesotherms. xMegatherm xplants xoccur xin xwarm xhabitat x(e.g. xdesert 
xvegetation). xMicrotherm xplants xoccur xin xcold xhabitat, x(e.g., xplants xof xhigh 
xaltitudes). xMesotherm xplants xare xthe xplants xof xthe xhabitat xwhich xis 
xneither xvery xhot xnor xvery xcold x(e.g., xaquatic xplants). xHekistotherms 
xinclude xalpine xvegetation xwhich xtolerate xvery xlow xtemperatures. 
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