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LIFE D E P E N D S ON WATER 

FEDERICO MORAN 

1 lie .sclcclioM and i'xoliiUori |ii(iccss cil scll-rcplicaliiin .spcc'ies 

and nKilcrnlcs in |in'-l)¡ol¡c ronditions can l)i' .siniulaled wil l i a 

|)(j|)iilal¡(in ol l i i l iT rliain.s ¡n a sorl oí virl i ial prhncx'ai sonp. 

Eacli cliain. con.si.slhii; ol' Icllci-.s ol' llic alplialii-l. dnplicalcs il.s(>ll 

wil l i vai'iahlc IVciincncv, dependiiig oii its siniilafily wil l i a pr'c-

cslahlislicd conli-ol scnlcncc. Dnrinj; lilis prorcss ol' dnplicalioii 

llicrc is a ccílain ruargin lor ci'ior: sonic copies are sliíílilly 

diirci'cnl Iroru llic- or'iuinal. l íwc hcíjin wil l i a popiilalion wliicli 

is inilialiv cli(jsen al random. llic svsU'ni llicii cvolvcs (jnsl likc 

pic-liiolic species) bv sclecling the inosi "appropriatc seiincnrcs 

and rorniinfí cliains wliosc mcanini; hcconics incicasinuh clcaí'. 

i i inil lile lai'gcl s('(|n('rK'(', or objecliNc. is liiialK ohlaiiicd. 

Lil'o depencls on waler. Tlicrc are ollicr Biological s\slcnis. 

wil l i dinVrcín foinis and cliaiaclcrislics. and cxen dilTcrriil 

nioicculcs. iVoin lliose known on Karll i . linl waliT is sonuil i ing 

llipy ail llave in cornnion. will iont exceplioii. I l ial is \ \ l i \ 

inyesligalions coneerning lile hexond oiif planel al\\a\s slarl hv 

seareliina; lor s()in<' eyidence ol llie presence ol waleí'. 

Waler and lime. Moleeiiles in llie pi inie\al soiip exisl iiiiK 

in llie lime helween llu'ir lorinalion and llieif degiailalion (also 

known as lixdiolvsis: deeoniposilion l)\ clieinieal i-eaelion wilh 

waleí). l'^vohilion can onlv lake place w lien llie spi'cies ¡s neidier 

loo nnslahle iioi' e.xi'essiveK slahle. I nslahle inoleenles do nol 

llave lime lo replícale eomplelcK' lielore llie process ol 

livdroKsis. ;niil oycrK slahle moleciiles do nol reiiovale 

snllicieiilK in order lo allow ollier molecnles lo inleracl. W aler 

plavs a ke\ role in lilis proeess.- il is llie Unid eii\ ironmenl wliicli 

lirings molecnles inlo coniacl wil l i one anolliei'. as well as heing 

essenlial lor llieir degradalioii. lo onr knowledge. in al! 

Iiiocliemical s\slenis ihronglioiil llie imiycrse, waler is llie oiiK 

snilalile eii\ iroiiineiil (in lernis ol' l'lnidilv and lein|)eralure) 

w liicli allows molecnles lo snrvive long enougli lo undergo llie 

proeess ol molecular eyoliilion. 

I'jvoliilioii l l iroiigli error. Errors in the diiplicalion of a 

species (arisiiig Iroiii llie incorrecl c.opv of a gene diiring llie 

repliealioii ol a cell) are llie origin of iiew species: as sncli. ihev 

ibriii lile hasis ol' researcli inlo new seqneiices and molecnles 

wil l i new properlies. Tlie process of selecliiig the mosl siiitaliie 

s|)ecies aniong all lliose wliicli appear is ihe kevslone of 

evolnlion. l'.rrors are iherefore ihe driving forcé heliiiid 

e\i)lnlioii. I he so-called balance of seleelioii is acliie\ed wlieii 

llie mosl appropriale copv in a gi\ i ' i i popiilalion is selecled. and 

llien produces sonie erroiieous copies diiri i ig replicalloii, llins 

formiiig wlial is known as llie error írail. '\\u- mosl appiopriale 

cop\ and ils error Irail logellier l'orm wlial is known as a (|iiasi-

species. l i le seleclion ol a (|uasi-species is ahsohilisl: (|uasi-

species can nol co-e.\isl liecaiise lile mosl a|)propriate one is 

alwaxs selecled (lo qiiole l'.sleban Domingo). 

(iliaolic allraclion. l i xc perspecliyi's wliich re[ireseiil 

chaolic (Knainics followi'd b\ a l i \ per-c\i'le of foiir (|nasi-species. 

The differenl iinages show a projcclion of lile orbil w liicli is 

fonued bv represenliiig varialions in ihe nimiber of eo|)ies of 

lliree of ihese qnasi-species. The ai'lificial coloring represeiils ihe 

deplli of ihe orbil. (Original image b\ (j.,1. .\lpilsos: laken from 

,\iidrade. .VI.A. el al. Physica 1) ().'! 21 . 1<)<).'5). 

(iliaos and cooperalion. Idie cooperalion ol (|iiasi-species 

resnils ¡n a superior lexcl of organizalion: llie ealaUlic livper-

cvcle. in w liicli Iwo or more quasi-species interacl culalvlieally. 

llius proxiding dix'crsiu. This i'ooperation leads lo llie 

slrenglliening ol soiiie species lo llie delrimcnl of olliers. .\s well 

as lile coe.xisleiice of ilifferenl species. eoinple.x behavioral 

palleins can be acliie\ed. wherebv ihe |iopiilalion of i|iiasi-

species (loes nol remaiii eoiislaiil in lime: iiislcad. il increases 

and decreases (•oiislaiillx. eillier periodicalK or wil l i in a 

Irainework of dvnaniic chaos. 

Dispersión slriiclnres. Sininlalion b\ compnler ol llie 

process ol decoinposiiion in llie svmmelrv ol a sxslein fornied bv 

a li\per-cvcle of l'oiir (|iiasi-species in a flal fluid eiuironmenl 

wilh dillnsion. The colors represeul llie lolal coiieciilialiou ol 

s|)ecies (red being llie niaximinn. aiiil bine llie miniímim) in 

eacli arca of llie sysleni. Filis shows lile arcas wliere llu're is a 

grealer accmmilalion of species. compared w ill i lliose arcas wilh 

a iniíiimal conceulralioii. 

Iliree-dimensional diagrams show more clearK llie 

diflerciicc belween lliose áreas wifh a inaximinn presence of 

S|)ecies and lliose wliere llicre are noiie. rílese pallerus are slable 

iu lime and can nol be deslroyed once llie\- lia\e been fornied. 

Ilowexcr. llie\ are nol slalic: lliey respond lo inlernal (Knamies. 

whereliN llie nnnibcr ol copies ol eacli (|iiasi-species chaiiges 

couslaiillv in lime, following a dvnanhc chaolic pall<'rii. In olher 

words. witl i in eacli "cell diere is a slroug chaolic allraclion. 

ri i is exainple shows llie combinalion of a slable spalial pallern 

wil l i chauging lemporal (Knamies. (Orealcd bv P.Ohacoii: laken 

from Chacón, P aiid .Nuno. .I.C. Physica 1) ÍM. .'i')». ]')<).-,) 
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DÍHIISÍOH and (Iccnmposilioii of sviniiii'lrv. Moiccules or 

sclf-rcplicaliníí specics l'low in the fluid eiiviroiiinciil. and are 

SIIIIJCCKMI 1(1 pniccsscs (if din'iisinii. As in niain ollici' pli\s¡cal 

svslenis (incliiding fíalaxics, ecosvsteius and cheniiral ii'acli(ins). 

llic dvnainir.s of romplex translormations conibinecl widí 

difln.sion iii llic cnvii'onnu'nl can Icad m llic dccoinposilinn ol 

svniini ' t i \ . wliich thcn créale spalial or leriiporal-spalial palU'rns 

(I. I'riíiofíiiic s lanions dispersión siruclnics). Iri ollier worik. 

coniponcnis of dic s\sicni can spoiilaiieoiisl\ acciiinulau- in soinc 

p a n s , 10 lile delrinienl ol'oliiers. in pre-l)i()tic d\iianiics. lliis 

proccss expjains wliv soine sell-replicaling species accuinulale in 

lile l'oiin oí h\ pi'r-c\('les in sonie áreas ol' llie pi-iine\al soup. 

leaxing oiliei' áreas "eniply . or willionl species. IWo iniporlaiil 

processes iheii evolvc: the appearance oí celliilai' íorins and co-

evolulion. 

WATER: FROM TRANSPARENT TO 
RED 

JOSEP MARÍA MONTANER 

W illioiit water, neilher Inniian liíe iior llie íoiindin<; ol' lowiis 

and cities is possihie. Froin the verv hefiinnini;; ol lile íirsl 

voluine oí llie llic Ten Books oj Arrlillcchiri'. \ ilrii\¡ns iiisisled 

dial all eilies iniisl he loeated in "ihe hcallhiesl spots wliere 

ahiindanl waler sourees are available". In addilion lo heiiig hiiill 

wliere diere are exlremelv lieahiis alinospheres. a c¡l\ niusl avail 

itseU'oí'water, he it íroni llie sea, rivers, lakes and i'ounlains or 

be il raiiiwaler. riiese principies were heeded oii la\'iiig oiil llie 

groniid plan and lile decuinan gaie oí eacli iiew Konian cainp. 

llie caslles and íorlresses were also loealed in ai'eas ricli in waler 

wliicli was giiarded like a Ireasiire in ihe wells loi'ated í)enealli 

the coiirlvards. And llie nionasleries were lo he hiiill on llie 

riinniíií; waler hank in order lo avail iheniselves oi waler íoi' llie 

kilchen and íor llie cloisler la\alor\- and in order lo íie ahle lo 

draiii oí í llie waslewaler Iroin lile lalriiii's. In Seinioloij^v aiid 

íhixmisin {l')7;5). Rolaiid Barlhes deall willi how diííicnll il is 

íor lliose cities wliicli do nol avail llieinselves oí waler-relaled 

aspei is . ihal is. llie sea. rixcis. soinids or lakes. lo haxc llieir 

own (iisl¡ngiiislnii<; iniage. liven soine oí the greal eulliires 

throiighoiil Inslorx were nained íor a greal river; llie liidians lor 

lile liidns: lile Iheriaiis lor llie l'diro. hi ollier cases, il has heeii 

llie Irees wliicli have leiit llieir ñames lo a greal COIIIIIIN wliicli ¡s 

alniosl a conlinent in itself, sneh as the "jjao do hrasil 

(lirazilw (lod). 

,lust as C G . .lung wrote, the water inasses are llie niosi 

coininon re|)reseiilalioii and svinhol oí llie siibconscioiis. Tliis 

hasic. prized ('leineni possesses biilli llie leeling ol lile and ol llie 

sacred as well as oí ihe oeciilt. the dislnrbing and ihe 

Ttivslerioiis. All hiinian lieings lee! a deep-down \earihiig íor ihe 

large inasses ol waler. and lor lliose wlio do nol en¡o\ llieiii on 

aii e \er \ ( la \ hasis. llie\ can becoine a iinlli . a crucial desire ol 

reacliing the sea. In liis palterns, the archilecl (Ihrisloplier 

.'Mexander iiisisled iipoii llie greal eollective and s\iiibol¡e \aliie 

oí llie waler inasses. iipoii how lile \ iews oí llie sea. oí lile lakes 

or oí lile poiids wliicli liirii iiilo iiearK sacred gazes: slill walers 

lo sil and conleinplale. 

In íacl. waler is aii eleiuenl preseiil in a good |)arl oí llie 

iiiosl highlv-raled archilecliire. In ihe hislory oí gardens. ihe 

. \ rab iradilion. willi llie .Mhanibra oí (¡ranada, llie orienlal 

Iradilion oí llie Clunese anil .japaiiese gardens and lile í,iiropean 

Iradilion oí llie llalian. i'Veiich and linglisli gardens have |)laced 

diííerenl lueaning iipou and lia\(' gi\'eii diííerenl íornis lo water. 

In couleinporar\ arehileclnre. niaii\ einlileinalic e.xainples are 

iiideed so diie lo iheir niii(|iie relalionship willi llie waler: llie 

slill walers al llie Barcelona Pavilion bv .Mies van der Rolie: llie 

waler wliich sereneK flows ihrough llie works li\ Luís Barragán 

in México (l i l \ : or llie oxcrwhehniíig. iinlained walers oí ihe 

,'\tlainic Ocean in llii- Pools iii Lei;a de Pahneira b\ Alvaro Siza 

N ¡era. Likewise. waler is also llie íocal |)o¡iit oí \ alencia s ('M\ 

oí llie Arls and Sciences and oí ils L ihversal Oceaiiographic 

Park, desigiied bv ihe archilecl and engineer Santiago (^alalraxa. 

preciselv riglil on wlial was íorinerlv llie rixcr bed or llie Pnria 

Ui\cr and b\ ihe iVIediterrancan porl. 

.\ll ol (ialalrava s work. sliaped iiilo llie lorins ol boiies. 

kiiee joiiils and branches. o í \ ¡ i ies . leaves and braids. has lakeii 

lile niuM'i'si- oí llie organic as ils poinl oí relereiice, advocating 

íliiid, civslal-clear slriicliires ínll oí llie balance and agilitv 

wliich living beings liase beeii experiencing íor cenliiries. 

Forceínl \c'l slender anatoinical siiapes wlhelí encounler iheir 

SNiilhesis in llie bridges reflected on llie w a l e r s siiríace. 

Waler. origiiialK Iraiispareiil. is bine iil sea uiider llie skv s 

nianlle. liirniíig red iu onr bodies and. wlieii in uioNCineiU. is 

capable ol lurniíig iiilo liglit. 

In W\^ Spiml Jelty. Roben Sniilhson skiiches llie idck\' 

spiral oí llie red walers oí llie Creat Salí bake in Ltah, 

inlerpreling llieiii as similar lo llie blood in onr bodies. 

Biologisls. natiiralists and aiilhropologisls lia\c íoinid dial llie 

salí conlenl iu human blood is basicalK llie same ihat oí ihe 

|)r¡ineval seas, llins warraiiliiig marine uiammals being 

precursors oí' human beings. 

And water, llie liíe-giver. has also been the source oí íar-

reaching iin|)orlaiice íor oblaiiiing power in ihe 20lli i-eiuiirv. 

wlieii in 1')1()-10.'50. llie inajor eleclric power plañís and llie 

liigli lension wires aííorded llie possibiliu oí inaking i-leiiricilv 

axailable on a wides|)read hasis. Iiaving Iraiisíornied ihc earlli s 

criisl willi llie greal metrópoli. 

Access lo drinkiiig waler is oiie oí llie indicalors oí llie 

(|iialil\ ol lile on a plaiiel on wliicli the aspeéis deliiiing llie 

slrnggle oí llie classes liaxe iiow chaiiged Id becoine llie 

possessioii and uianagemeiil oí llie eii\ ironmenl s riclies. In llie 

iiear íiiliire. waler. a rare coinmodilx. is goiiig lo bcconie oiie oí 

llie grealesi le\ers oí power lo an e\eii grealer exleiil. and ií ils 

dislribnlion and Irealmenl are nol iiiipro\eil. oiie oí llie mosl 

liigliK ilelermining íaclors oí injiislice. 
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