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!a!t of the problea ln d€clphering th€ causes fo!
changes 1n a1ga1 specles abundance and lroductlvity Is that
the obsewed dynahics could be generated by unlln1ted nun-
bels of  cohblnat lons of  Salns and loss€s.  Tt re la tes of
lndiv ldual  contr lbut lng proceBEe6 are of ten nuch g leater
than the reeul tant  net  ls tes and thue le lat lve ly  snsl l
changes 1n sny one process csn lead to rapld chanSes 1n pop-
ular ion abundance,  Th€ lnf luences created by helb ivo ious
zoopiankton ar€ partlculally lnporrant because the an1fia1s
exel t  se lect lve nor ta l l ty  on sone a lga1 specles and they
sln! l taoeously regenerate v l ta l  lnorganlc nutr lent€ ro
aval1eb1e pools.  Or lng to p loduct lon of  ref rsctory nater la l
and anlnal  b lonaEs ihe nutr lent€ are r€Lee8ed ln d l f ferent
proport lons than they wele consuned,  thus a1ter1n8 the
rat los of  su lp ly  rates of  nutr l€nts to tbe phytoplankton and
lnfluenclng the outcone of coopetltlon betr€en specles for

Int roduct lon

lecause of  thel r  ln f luence on Epecles cmposl t lon and
populat lon dynanlcs ln  aquat lc  comunl t les the ln teract long
among planktonlc algae and h€rblvorous zooptankton ale cen-
t ra l  to  d lscugslons of  t lophlc dynardlcs.  Tte p l lnc lpal
e lenents at  vork , re d i f ferent ia l  morts l l t les.  d l f fe lent la l
nutllent release and dlfferhg trportance of planktonic
cycl lng of  nut l lents coopared to both anblent  pools and
at lochtbonous 6uppl .1es.  Operat lng at  the specles lev€I
these factors are u l t lhate ly  responslb le fo!  the dt f fe !1ng
degle€s of  success wl th rh lch a lgal  Bpecles at ra ln doldrance
or pels is tence ln th€ p lankton.  Pa?r of  the ln t r lgue of
thls subject is that the several mechatrtsns lnvolved are
conc€ptual ]y  d ls t lnct  but  a le lnseparable 1n pracr lce.
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Because grazers do not convert al1 or even a Dalor

shale of thel! consuned pley into sustaio€d consu@r biomss'

mortalitles lflilicted by then are necessatliy couPled to

releases of nutrients ln one form or other. this nutrlent
cycutrg ls neve! Pelfect and, of coulse, nutrlerts are Pe!-
slstently lost flon the svsteG; btrt then nelthe! are the
svsters d lvorced f ron nutr ient  lnPuts.  Sonet loes !e
e;v lsase Epace or  c lse scales at  ahich the Sslns and losses
aie ln aplroxl@te balance, but lt ls lnPortant to r€nenbe!
ths l  eplsodlc Pel turbat lons punctuete the nonoEonv of  even
thes€ iMalned steady states. Fottunatelv the eqhaslB hele

ls on the alynelcs rsther than the statlcs of aquatlc sys-

tefts. The changes we s€e, be they lsrge or sma11, represent

the dlfferences anong Processes whlch are all Proceedlng
slnul taneously at  rapld la tes.  Indla idual  sPecles of  a lgae
can divld€ swlftly when nutlI€nts snd Phvslcal cordltlons
are falorsb1e. but lt 1s the dtfferences ln the aaina and
losses exp€llenced by each sPecl€8 oh1.n cau6e us to note

lts Dromlnence or absence ln the wate!.

Planktonlc productlvlty may often be llnlted bv the 6up-
p1y rates of  nutr lents,  ehlcb ln  turn are of t€n sublect  to

lapld b lot lc  cyc11n8.  Swl f t  tumover of  a18al  b loMss by
glazels and eubs€quent lelease of blotoSlcallv leactlve
;utrtents to the ltater can fuel !ap1d and 3u€tained blologl_
cal productlon. 0bv1ou6]y th€ blonass thus Produced do€s not
accunulate; the standlng cloP ls constralneal by th€ total
nass of nutllent pres€nt. Thele 1s ]lker'lse no increas€ 1n
externally hawestable ylelds for the sare reason. ilhat 1s

aff€cted ls the component struclure of the comunltv. When

all rates 6re fast, neanlna thst lndtvldual 8a1r' and losg
tems are unlfotuly lalae tn oasnltude, !t 1s th€n that IE-
balanceB 1n these rates can lead to wholesale altelatlotl6 ln
th€ blotlc fab?ic of co]llnunitleE, slDplv becaus€ dlffetences
b€tween vely rapld rales can be much greater tha$ <llfference6
b€taeen vely  Elo rates.  lhat  th ls  neans 15 that  a le1aglc
systen wlth rapld cycllng fluxes can resPond qulcklv ehen

Delcurbat lons a l ter  the ldbalances that  a lusys ex ls t .

Nutrlent Exchanae dnd Cvcllns

recguse dLssolved forEs of nltrogen and lhosPhorus 1n_
clud€ the lmdlate sources of elenents vital to P!1@ry
bloloSlcal ploductlon, substantlal efforts have been mdet-

t6ken to quantlfy fluxes beteeen dlssolved !oo13 and the
bIota.  ?ar t lcu la!  ln terest  has been focused on leact lons
1nvolvln8 the phytoPlankton, whlch are the base of the tro_
phlc pyranld ln pelaStc co@unltles. !'tost of out knowledge
about the lnteractlons and the klnetlcG of Processee In these

ha6 requlred Pertulb1ng the systeEs 1n 8on€ tav and neasurln8


