
Accordiiif; lo (lie plivsicisl David Boliui [8], ''iiot onlv is 

evervlhinjí cliuiifíiiiíí. Iiiil evervlhing is in coiislanl flux. Tha t is, 

wluil cxisls is llic cri-ative process itsell: all ohjecis. eveiils, 

büdies, conditions. slnictures, etc. are l'orins whicli can be 

absorbed bv tliis process". Tliis siiinmarizes the progressive, 

\a í iable . eveii dissipalive iialure ol realily boiu ilie \ie\\|)oiiil of 

c|uaiilMiii plnsics . In liis a n i d e aboiil realily and knowiedge. D. 

Bolini comisares snelí coTirepls to currenls of water, vvhere the 

iníiiiile ioirus oí eddie^. lipples and waves iiever exisi in 

isolation: thev can onlv be couipreheiHhMl as abstractions of a 

total flux of niovemcnt. 

In Greek nivlliolog\. il was tliis 'total flux " wliicli 

sustained tbe well of meiiiorv and tlie spriug of all knowledge, 

belonging lo "Mneuiosvne . Slie was oiie of lile lilans. and the 

first woman iii pic-lilerale liislorv to exist before llie división of 

the earth and heavens. W hile transporting the dead on tlieir 

journev lo the kingdoin of shadows. llie r i \er Letlie robbed them 

of all ineinories and knowledge. iii order lo leed the well of 

Mneniosyue. 

Heniles, the litan s adopli\( ' son. led llie ('lioseii oiies (gods 

and poels) lo lliis wellspriiig of ineniorv. where the muses would 

ol'fer lilis wortliv "liquid . so that thev niiglil "dr ink ' the 

knowledge of otiiers. Biit wheii Fmnietheus gave hiiinanitv the 

gift of w riliiig. this spriiig of ineinoiy ceased to flow. and the 

niiises becaine lra|)ped in lileratnre [')]. 

Once more, llie media ••(•iirrents liaxc been freed. and lile 

muses lia\(' reliinied lo .Vliiemosvne s well of niemories. Herirles 

has retired now., and llie spring of inemorv llows tlirough 

telecommimicalion iietworks wliich link iniages, texl and soimd 

in new imilliinedia, polv|)lioii¡e ways. 

f \ c i \ daw eager lo drink the waters of cvberspace, more 

thau ÓO million i ia\igalois dive iiilo the virtual wells of 

.Vlnemosvne. lo consume the knowledge and savor the taste of 

dislaiil meniories. At the tuní of the milleimiiim. litis virtual 

oceaii plavs an increasinglv iniportant role in our everyday lives, 

and in the eiitire striiclnre and organization of socielv. Il is the 

iTieans of t ransport . conimtinicatioii and creatioii par excellence: 

a breeding groimd for egos and echoes of all kinds. 

Like the ••prime\al soiip [10] . the e\'oliilion and survival 

of inl'ormation and coinmimication in the oceans of cvbers|)ace 

depeiids to a large extent on the Interactive and orgaiiizatioiial 

capacity of its coinponents. The new 'molecular structures of 

posl-biological lile are beiiig fornied on the liiteniet 's waterways. 

y\nd b'oni the "infinite " possiliilitv of combiiiations, otiier 

"'species arise: ollier forins and contents vvhicli grow and groiip 

together, as ¡f thev were liviiig organisms. Tfiev feed, grow, 

develop and disappear, just like Bolim s waves and whirlpools in 

the total flux of inovement. 
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THE CURRENT TREND IN 
COOPERATION AND 

DEVELOPMENT 

ALBERTO SÁNCHEZ-BAYO 

If the bine |)laiiet s lieat is conlrolled bv iiKums of the major 

iiiass of water of which it is comprised. providing au atmosphere 

siiilable for the lile of the beiiigs which inhábil it: cooperation 

musí serve as a warm currenl in the setting into order of the 

relalioiislii|)s ainoiig iudi\idiials, social groiips and cnlliires, 

snioolliing o\-er aiiv discriminalion involved in living logelher 

williin a framework of lolerance. Far froiu seeking a ralionallv 

perfect model of ¡ndixidiial or socielv. coopcidlioii for 

dcrelopineul imist aim at enriching indixidiials and cullures 

through coiislanl coiitact aiul commnnication aniong ihein, 

conveyiiig valúes and knowledge and respectiiig the traits of 

individiiahlv which iiiake iip iheir own identitv witihii this 

melting |)ol of races and cullures comprising the geographx' of 

mankiud. Henee, as water takes on the flavor and aroma of 

wlialever is dissolved in it. our lives imist be permeable lo those 

of other individuáis and cultures so as lo acqiiire new oiitlooks 

and progressivelv more snbtle shades of nuanee as pan of a 

process of constant renewai. 

t 
F L O W S 

BY WALLACE S. BROECKER 

.4 river carrvirig 100 times more water than the Amazon is 

difficult to comprehend. Its llow would be 20 million ciibic 

meters of water per second. Onlv if tlie dailv rainlall for the 

eiilire Earth were funneled down a single chaimel coiild sticli a 

river be created. No such niegariver has ever existed, of course, 

bul such a flow does exist in the oceaii. We scientists refer to it 

as the Great Oeean Convevor. Instead of coal. this (¡oiiveyor 

Iransports heat froin the warm regions of the Atlantic to the 

región aroiind Icelaiid and dumps it into the frigid lüirope-
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hdiind Arclic :iii' masscs. As a i'csiill. llic wirilci.s CXIICIÍCÍICIMI iii 

i i i i id ic i i i l',ur((|)c are ollcii inildci- lliaii lliosc ¡Ji llic r'cgioii 

aioiind .\ew York (alv wlicrc I l ¡ \ c Tlic oulhicaks oí Ai'clic air 

wliicli ollpii lila.sl l i l i ' n'nion rDiiic \ ¡a a ((mlli icii lal roii lr and 

llicícíiifc lia\c no rliaiicc lo suck lical IVoin aii occan kcpl wann 

l i \ dic (ioiiNcvor. 

I liis niarxcloiis licaliiig svslcín is pai'l ol llic occan s lai'fic 

scalc cii'ciilalioii s\slcin. l l ic dccp sea is l'loodcd widí cold wali'i' 

wli ir l i originales al Iwo places on oiir planel. oiie in llie noilhein 

Allaii l ic (in lile \¡eini l \ ol' li-eland) and llie olliei' in llie Soiilliein 

Ocean (aloiig llie inargins ol'Aiilarctica). That produeiMl in llie 

iiortii llows (liroiigh llie deep Allaiilie and passes aroiind llie (ip 

of África wiieie il joiiis llie walers cascadiiig olí'AiUari'lica s ice-

laden continental shelves. Driven bv slrong westerlv wii id. llie 

inixlure ci'caled in lilis \ \a \ swirls round and roiind Aniarclica 

as lile d<'cp porlion ol wlial is known as llie (arcinnpolar 

(airrci i l . Duriiig cacli pass ol llie sonlliern l i i i i i l ol llic Indiaii 

and Pacilic Oceans. sonic oí lilis inix l'loods iiorlliw iird 

"venlilaling llie deep porlioiis oí lliese glaiil waler liodies. "Po 

coni|)lele llie circii i l . walers upwpjl lo llie siiríace and lind llicir 

\ \a\ hack lo llie deep waler soiirce regions. 

Vi lial <lrivcs lilis global I'ÍN'CI' oí llie sea'' Mrsl ol' all. 

bccaiisc cold water is more dense tliaii wanii waler. llie siirlace 

walers in llie polar región are able lo sink and lake np residi'iicc 

!)enealli ilieir Icss dense coiniterparls wliicli ca|) llie iropical and 

lenipcrale regions oí'll ie ocean. I'>ven tlioiigli lilis deiisiu 

slralilicalion lias liecii accoinplislied. llie sea is iiol al resl íor ils 

wann up|)er walers driven b\' winds and lides are slirred 

downward iiilo llie abvss graduailv dcdensiíving llie walers of 

llie deep sea. i'liis allows llie cold siirlacc walers in polar regions 

lo coiKiniiallv invade, iinderriding llie interior slack. Once 

eslablislied. lliis pallern of circulalion per|:)etiiates itsell. As ¡1 

now opérales, llie global circnlalion sxslein \ ields parliciilar 

benefils lo lliose coinilries downwind írom llie región wliere 

deep water íornis in liie norlliern .Ailanlic. íor il is liere tliat 

iinineiise amoinils of Iropical lieal are dinnped inlo llie ollierwise 

frigid Arclic air inasses. 

Knowing lilis, aii c\ i l niinded l)r. No or -\lr. (ioldlinger 

niiglil scize on llic idea of llirealening a slnildow n ol i-.iirope s 

giaiU liealing svslein. I ic woiild deniand a 100 liillion dollar 

ransoni l'roiii Knropean I nioii. •'Ollierwise . he woiild siiarl. 

"•|ccland w ill íreeze over. llie Scandiiiax ian íorcsls wül rexcrl lo 

Inndra. Ireland will Ix'coine like Spilzbergen... I5til if spiírned. 

iiow coiild oiir viiiain fnlíii l liis llireal':' To forcé siicli a 

sliulilown. lie woiiid l ia\ i ' lo flood llie iiorllicrn .\llanlic wil l i a 

calas(ro|)liic iiiirsl of Iresli waler. Oiilv if he coiild siiddeiil\ 

diverí llie enlire vohiine of (¡real Irakés waler or flash iiiell 

(Ircenland s iininense ice cap coiild he iiiake good on liis l ineal. 

V\ ere llhs accoinplislied., he woulii so ililute llie salí (aii 

iinporlanl dciisil'ier) in llie snrl'ace walers of llie norlliern 

.\ l laii l ic ll ial eveii in peak wiiiler. ils walers woiild iiol beconie 

dense enough lo sink lo llie abyss. Once slo|i|)ed, ihe (kiiiNesor 

would nol reslarl. The reason is that rallier llian being (|ihckl\ 

swcpl awa\ b\ (he (ioiucvor. llie l'resli waler siipplied bv 

precipilalion and b\ ri\'crs woiild pool. í-reating a pernianenl 

fresh waler lid similar lo ll ial which exisls in lodav s Arclic. 

Of coiirse. lliere is no wa\ dial cxcn maslerminds oí Nos 

anií tioldíinger s caliber coiild gel llieir hands on enough b'esh 

water lo carry off sucli a ihreat. Nalure herselí. Iiowever, has 

piilled off lilis l'eal. Aboiil 12..")()() \cars ago wlieii llic worid was 

eiijox iiig a wann respilc aller man\. niaii\ niillennia oí glacial 

condilions. ihe (lonvevor suddenlv slnildow n. phingiiig norlliern 

F.urope back inlo frigid conditions. idiis cold e|)och. known lo 

geologisls as ihc Yonnger Drvas. persisted for afionl 1200 \i'ars 

al which jxii i i i llie ( 'oi i\e\(ir popped back inlo aclion. 

1 he oiisel ol ibis millennial diiralion ecjld snap appears to 

llave been iriggered b\ llie calastrophic reléase of waler stored in 

a lake which covered iniicli of wlial now is (lanada s .Maniloba 

Pro\¡nce. I bis cxciil occiiircd during ihe period w lien llie 

Laiirenlian ice slieel. which during peak glacial lime co\ered 

iiearb all ol (lanada and ihe norlliern liSA. was melting awav. 

fi le lake foruied iii a depiession crealed bv tlie weighl of a Iwo 

kilomeler-lliick ¡ce mass. Its norihern shoreline was ciil inlo lilis 

relrealiiig bdi i l mass. Ini l ialU. llie onlflow l'roin ihe lake draiiied 

lo ihe soulli down ihe \liss¡ssi|i|)i HÍNCI'. ri ien. oiie da\- a 

breakthrough occurred al llie lake s norlheast comer allowing ils 

diverling oiitfiow to escape lo llie easl llirongh ihe \alle\ ol llie 

presenl-dav Si. Lawreiice River inlo llie norlheru .Allanlic. .As 

lile iiew oiillel was several leus of inelers lower iban ihe oíd one. 

a \asl anioiim ol waler delnged lo llie Allanlic. Nalure 

acconiplislied wlial oiir e\il villain conid oiiK' dreain of. .No 

longer were ihe winler walers siifficienlU dense lo sink lo ihe 

bolloni aii<l llie Ooii\('\(ir came lo an abnipl hall. 

rile ^olluger l)r\as was nol ihe oiiK piinclnalion oí 

chínale allribulable lo sloppage of ihe (lonvevor. As recorded in 

(Ireenlaiid ¡ce. aboiil 1.") siich exciils occurred during lile couise 

of llie lasl glacial period. \\ hile a lew oí ihese wei'e iikeb 

Iriggered bv massive surges ol' ice laiinched inlo llie Allanlic 

Iroin a lolie ol llie Laiirenlian ice cap ceulered o\'er 1 liídson Ba\. 

ihe olhers were probably llie |)rodncl of an oscillalion in ihe salí 

conlenl o f lbe Atlantic Ocean. During limes of exlreme cold 

wheii llie (loiix'cvor was off. llie ice caps in Scandinavia and 

(lanada grew" larger. iherebv liolding back ihe inpiil ol fresh 

waler inlo llie Allanlic. As a eonse(nience. ihe sahnilv of the 

Allantic gradualK increased. eNcnliiallv reaching llie poiiil wliere 

llie (lonvevor spraiig back inlo aclion. Once reaclivated. llie lieat 

released lo (he almosphere over the nortliern Allanlic woiild 

cause (he ice slieels lo melí back. .\s a coiise(|iience. llie salí 

conlenl of walers in ihe .Xtlanlic woiild be gradualK drawii 

down. This would conlinne i i i i l i l ihe (lonvevor coiild no longer 

InncUou. I( would iheii snap olí. A new c\cle would lollow. 

\\ hile ihere is no wav thal a (¡oldfinger or No coiild Coree 

a shiildown of ihe y\llaiilic s (lonvevor. il mighl be said ll ial 

logedier wc. llie inhabilanls of Planel Karlli. are doiiig oiir 

iilmosl lo inake il occnr. I low so':* The threal sleins írom oiir 

seeminglv insanable desire for energv. As inosl of ibis energv is 

(lerived b\ biirning coal. oil and naliiral gas. we ciirrenlh reléase 

each vear aboiil '2'A billion lons of ( lOj inlo ihe almos|ihere. 

.•\boiil one ha i ro f lb is (lOi^ remaiiis airborne. The resl is siicked 

up b\ ihe ocean and lerreslrial biosphere. (lonse(|iienll\. lile 

almosphere s (1()2 burden is lisiiig al llie rale of aboiil one lialf 

of one |)erceiil each year. {-"rior lo llie Indnslrial Kexoliilion. llie 

( lOj conlenl of onr air was 2íi() parís per mi 11 ion. l i s now np lo 

•'S()5 parís per mill ioii. \i\ llie vear 2025. il will Iikeb reach -+1.") 

parís per million. If b\' l l ial lime, we lia\e nol begiiii lo reiii in 

oiir ever expanding energ\ use and (iirued hea\il\ loward uoii-

CO-i einil l ing energv syslems, llie level conId easilv reach -ÍÍÁ) 

parís per million by ihe end of the 21 st ecnturv. The problem is 
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l l ial CX)-! ¡s oiic (il llic so-callcil urrciihoii^c aasscs wliicli acl Ici 

lidld ¡II I jarl l i I leal. (il i i i ialc IIKKICIS .SIIIÍJÍCSI llial a (liiiililiii^- iií 

COii will wariii (lir plaiict hv aboul 2.5 (Icgrees (4'lsiiis. W I K ' I I 

llic grci'iiliiiiisc ii i ipads of iiiclliaiie and nitrniis oxides are addcd 

1(1 ll ial cif COJ . I lie warii lililí al llial lime iiiay rcail i as iiiiicli as 

•+ dtígreps. 

So wlial dcics lilis l ia\ i ' Ici dii wi l l i llic (ionvcMir? Two 

lliiiiiís. Iidlli ( l íwl i ic l i will iciid lo dciTcasc llic dciisilv oí'walci's 

iii lile polar iruioiis (and llicrcrorc iii Uic nortli(»ni Adanlic). 

|-iisl. lile polar rcíiions will gradiially warin. Secoiul. as tlic 

plaiKi warins. morí' walcr will cNaporalc Iroiii llic occaiis and 

conseqnciilK iiioic rain will lall. Al liigli lalitiidcs wlicrc 

preripilalion cxci'i'ds CN aporalion. lliis increasc will dili i lc the 

salí coiilcnl oí siiríacc walcrs. Menee llie greenlionse hiii ldiip will 

prodiiee a doiilile wliaii i i i iv! C^liniale niodeis wliicli simnlale llie 

response ol llie oeean as well as oí tile alniospliere suggesl (hal 

once the glolial warniing reaelies 4 degrees (lelsiiis dial diere is a 

disliiiel liki'liliooil dial llic (!oii\cvor will sliii ldown. 

Leí s sa\ dial oiir niaii-niade greenlioiise warniiim piisli in 

a eeiiliii'N or so piislies eondilions in llie norlliern Allanlie oNcr 

lile l ir i i ik. W hal wiiii ld a wi i i id wilhoii l lile (lonvexor lie lil<ey j í 

we adopl wlial ha|)|)eiieil w'lien llie (loii\( ' \( ir sliiil dowii al lile 

onspt of the Younger l)r\as as aii aiialogx. llieii (he región 

aidii i id llie norlherii Allanlie wiiii ld eool dranialicallv. Kurlhcr 

global raiiilall palleins woiilil iinihago a drainalie sliiíl jiisl as 

liappened dnring lliis \car s l"J Niño. Siorniiness wiinlil likeK 

increase. Rui. rorliinaleK. eondilions 011 Ivir lh would iiol 

deleriorale lo llie exleiil llie\ ilid dnring llie Voiinger Drvas. The 

reasoii is dial al llie lime oí a greenhoiise indtieed shiildow 11. llie 

l'.arlh Wíinid he sex'eral degrees warnier lliaii iiow . Hatlier more 

likeK. wliile lemperaliires downwind l idin lile norlliern Allanlie 

WDiild drop helow loda\ s. in llic' resl oT llie wiirid llie eooling 

w'oiild iiiereK olTsel parí ol lile aeerned greeiihoiise wanning. 

So. oiie iiiighl coiieliide ll ial sncli an evenl wonid nol lie so 

awesome al'ler all. Aller llie reorganization was eomplele. aller 

soiiie aeeonimodalion lo llie new" eondilions. lile would gii 011 

mnelí as beforc. ¡-"erhaiis. Iiul l lu' liansilion period wiiii ld likeK 

1H' a M'iv impleasanl one. Bv analogy 10 aiiy ol llie 

reorgaiii/alioiis ri-eorded in Oreenland ice. dnring lile Iransilion 

|)eriod eliinale wdiild imdergo large lliekers. l'liese lliekers 

woiild eonlimie íor se\eral deeades beforc climale liiialK scllled 

dowii iiilo ils new mude ol operalion and would be lasl cnoiígh 

and lre(|uciil (Mioiigh lo niakc a shainblcs of agriciill i iral 

planning. Widí a projecled ') lo 10 liillion pcoplc lo be led íroin 

lands wliicli iiow slr i ich lo h'cd oiiK (lO pcrecnl lilis niunber. 

diese flickers eonid be disaslrons. As iheir coiirse wciiild be 

nnpredielable. croii lailiires dne (o swiiigs in raiiilall palleins 

eoiild well lead lo inassive slar\ali(i i i . 

Oiir eaplains of indiislrv don ( waiit lo beheve eveii llial 

(X)2 will signiíieanllv warm ihe Karll i . Tliev eerlainly don 1 waul 

lo lisien lo (ihieken Lill le's er\ l l ial llie (ionxcvor luiglil slop. 

riiev jiisliIS llieir reluelance b\ iiuoling llie one repiilable 

almospherie dvnamisl who pooh-poohs greeiihoiise warming. 

MIT's Miehard Lindzen l'eeis siroiigK dial lile increase iu 

almospherie v\a(er vapor ecnlral lo ihe warming prediclions will 

nol occnr. If he is conecl. ll icn iiideed ihere is no problcm. Bul 

slackeil againsl I jnilzeu s scienlilic inli i i l ion are ihe resnils of all 

eliinale modcls. The ollier 100 or so rcpnlable almo.splierie 

d\ namisl.s take lliese model resiilts seiionslv and are coneerned 

llial lile waler \apor leedback w ill lioosi C.Oi s impael sc\'eral 

íold. Oíeoiirse. nii l i l lile l'.arlh s response (or ii(iii-respons<>) lo 

risiiig COi seiuls a clear messagc as lo whelher ihc model 

simnlalions or Liiulzen s inlihlion is corred, ihe débale wil l 

eoiiliinie. Diiriug llic 20 or so veáis wliicli will pass before a 

eonclnsive observalional rcsiilt is in, il would be priidenl for iis 

lo diligenllv prepare lo mecí a possihie need lo grcallv reduce 

CÁ)-! emissioiis dnring ihe secoiid hall oí lile 21sl eeiilnr\. Pasl 

eliinale records kcpl in ice and oeean scdiinenis seiids iis llie 

slrong messagc dial ihe l'.arlh s eliinale svslcm is an aiigrv beasl. 

\\ c are pokiiig ihis beasl. Bewarel 

W H I R L P O O L S 

MARIO SATZ 

l i le loree ol lile eailh s rolalion 011 objcels is kiiowii as llie 

(ioriolis l-.nVcl. fi l is cITeel follows ihe model of Fcrrcl s Law. 

wliicli liolds dial all inoving bodies Icnd lo vccr loward ihc righl 

in ihe Norlliern I lciiiis|)licre and loward llie lel'l in lile Soulhi-rn 

I lemisphcrc. I'cir (^xainplc, il is wliv an obscrver mav be 

siirprised lo biid dial walcr draiiis in one dircciion in Aiislralia 

and in l l i i ' odier dircciion in fairope (allhoiigh lile obscrver 

liimsi'lí is siibjeel lo lile doiible liclix of liis genelie code). 

Beeaiise of llie ("oriolis l'Jl'eel. biological asxinmclrx loosens llie 

gcomclrie cxeliisi\ i l \ oí circular fornis. o|)ciiiiig lliciii iiilo 

heliocoids: lilis is lile model hir osscoiis. corneal and calciinn 

growlli. loiii id in a kneccap. a ram s hollow liorii or a 

gaslropod s sliell. Spirals are drixcii l i \ a dancing forcé, eillier 

ascending or desccnding. w hose cmolional Iranscriplion lies 

bclweeu verligo aud ecslasv; ¡n llieir presence wc l'cel vagiiclv 

ilrawii in or absorbed. The scnsalion is irresisiible and complex, 

vel il olie\s a rule as simple as llial of llie whirling derxishes of 

Koii\ a. 

l l ie spiral is lo geoiiielr\ wlial llie whirlpool is lo waler. In 

air or in a \acuuni — a cohmín of smokc or a galaxv — cdiereal 

niallcr displaxs an e\aiiesceiil disconliimiu wliich Iransporls iis 

Iriiii i a miii iminn lo a maximiim \'ia ihe opeiiing iip oí oiir 

sciises. The same pallern or model o('curs bciicalh waler s 

iransparcnl and lioinogenoiis silk. as i í llie l¡(|niil were ac(|iiiriiig 

a foriii based 011 a \ ibraling conical irregii lari l \ . and as ií diere 

were somelhiiii; oruasmic and (jcnelie aboul the ccnlrifíiKal forcé 

caiiscd b\ llie whirlpool. In Spanish. lo draiii oiicself is also a 

good wa\ ol rclerring lo the climax ol the lo\c acl. Siiii|)lv 

slated. a spiral is a ciirxc lliat bcgins al a poinl of origiii. I idi i i 

wliicli ils ciirxalurc conlimiousK' diminishes [ I ] . Il is a ciirxe 

whosc concaxc radiiis increascs conslanlK. and (as in crolic 

expericnces) as ils powcr grows ils IIIOIÍM'S are r<'\ealed. like 

eclioes o ía \(iicc dial liad oiiK inoaued. fhe spiral. like ihe 

whirlpool. is a linc dial ira\cls. llie mosl nomadic and 

ainbigiioiis oí all íoriiis. 

f. \. (iook [2] sliidied rnniinanls liorns and molliisk 

sliclls — diosc draw ings and arrangemenls llial a<'cordiiig lo 
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