TOPIC 21: ECOSYSTEM ECOLOGY: PHSYIOLOGY
+ BIOGEOCHEMISTRY

Movement + frarzformation of matier + energy conforms fo lows of conservafion of mas: + energy
Earth iz o closed system [eg. hydrological cycle) measured in:
o Pools: (eg. ocean, ice) - measured in volume —_—
o HRuxes: (2g. evap, precip) - measured o: a rate of volume perund time
* Different cycles dominated by different pools + fluxes
o Other cycles: nitrogen, carbon etc. - zadimenigry or gtmozpharc notured
How to research?® Collect, grind + analyse - measure biomaszs of trees, carbon, colect leaf litter fo i
measure flux - then chemically andlyse compared fo other species of free
o Con measure gas fluxes to measure photosynthesiz + respirafionrates T ey

MASS BALANCE Fo=
Stecdy dynamics occurs when inpuls = outpuls qi=
Mean resdence fime: length something stay in before moving out = pool/Mux rate
Turnover: fraction of the pool that tums over per unit ftome = lux rate/pool
Exponenticl decay - concept of the }2 ife (fime required for a quanfiity fo reduce to (=
half its inifial value)

o Characteristic unit for the exponential equafion - ¥z Ife constont over life of L1

exponenfial decaying object T e L A TR ‘
o The constant iz different depending on the sysiem < = > e
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Hubbard Brook Forest - Experiment

Whole ecoszysiem experiment in upstaie NY, used small wotershed az unity of measurement [rather than quadrat)
Modified forest with d#f manogement to understand how this affecis ecosysiem

Manipulates the unifs [methods of foresiry): conirol, clear fell, felled with buffering sihip [ripanan vegetation)
Meazured deforesiation effects onion export: Increased exporied Cl, P + nikale in siream oulflow

Value oflong termn research — most granis only last 3 years — ofter initial change other thing: may happen

Acid Rain: buming fozsil fuek esp. coal fired power plants, sulphate in aimosphere react with hydrogen jons to increazed
acidity through sulphur acid - folz in precip + damoges forest:

PRODUCTIVITY
* Blomass: cmount of biclogical material standing in space + fime - measured a: mas:
per unit area
* Primary Produchivity: GPP (fotal fixation by photosynthesis), NPP (GPP - rezpirafion)
* Secondary Produclivily: production of biomas: by corsumers/heferoirophs
* Globally, terreshial more productive than agquatic (in fermz of carbon)
o Yetles: lond than water, thowing # has higher productivity
o Terresirial: None at poles, more at fropics
o Aquatics: higher producfivity coasts than oceans, high at polez (more
available nitrate - control: productivity in ocean)

Liebig's Law of Minimum
* Explainz what control: producfivity — plants have to have one limiting nutrient to control productivity
* Can alzo be co-limited by more than one rutrent
o Nifrogen limifing in polar + boreal regions
o Phosphorous limifing ot tropics
Degree of im#cfion change: as ecosysiems evolve over fme - succession - due fo depletion of nuineni:
Tropical forests: nitrogen limits young soi: [sedmentary storage), then colmitafion, then phosphorous limiting

STOICHIOMETRY
Stoichiomelry: relationship between the cbundance of element: in orgonizms

° Redfield Raon: N2 = 15-1 <151 gol cyancbactona fuing atmospherna N
. - - ) ) ) *>15:1 pgat bactenal consumpson of organic N
* Rafio simiar fo presence of elements in marine upweling regions (NO, NO. N,
o Marine organizms need fo fake up N + P in rafio that celiiar
components are mode of

When ratio more than 15:1 - foke up exces: phosphorous = cyanobacteria growth which fix atmospherc N =
dynamic balance of rafio



