
An	ecosystem is	made	up	of	all	living	organisms	(including	plants)	in	a	
relatively	small	area	e.g.	a	forest	or	a	lake

Energy	flow

Energy	enters	as	sunlight	and	is	converted	to	
chemical	energy	by	autotrophs	(most	commonly	

through	photosynthesis)	and	is	passed	to	
heterotrophs	through	the	food	chain.	Energy	

exists	as	heat	and	sound

Chemical	Cycling

Carbon	and	nitrogen	are	cycled	through	
the	anabiotic	and	biotic	components	of	
the	ecosystem.	Photosynthetic	organisms	
(plants)	pull	these	elements	from	the	air	
and	they	are	then	consumed	by	animals.	
They	exit	as	organic	decay,	and	are	then	
returned	to	the	atmosphere	by	fungi	and	

bacteria.

The	Conservation	of	Energy:	All	ecosystem	reactions	are	controlled	by	the	laws	of	physics.

First	Law	of	Thermodynamics:	 Energy	cannot	be	created	or	destroyed,	only	go	
through	a	change	of	state.	Energy	consumption	for	the	organisms	can	be	calculated	
by	measuring	the	input	(amount	of	sunlight)	to	output	(heat).

𝑡𝑜𝑡𝑎𝑙	𝑎𝑚𝑜𝑢𝑛𝑡	𝑜𝑓	𝑒𝑛𝑒𝑟𝑔𝑦	𝑠𝑡𝑜𝑟𝑒𝑑+ 𝑡𝑜𝑡𝑎𝑙	𝑎𝑚𝑜𝑢𝑛𝑡	𝑟𝑒𝑓𝑙𝑒𝑐𝑡𝑒𝑑
= 𝑡𝑜𝑡𝑎𝑙	𝑠𝑜𝑙𝑎𝑟	𝑒𝑛𝑒𝑟𝑔𝑦	𝑖𝑛𝑝𝑢𝑡

Second	Law	of	Thermodynamics:	every	chemical	energy	exchange	increases	the	
amount	of	entropy	in	the	universe	(	or	∆S)
So	in	every	conversion	of	energy,	some	energy	is	lost	as	heat	
Therefore	the	efficiencyof	a	reaction	can	be	measured	through	the	percentage	of	
energy	lost	as	heat.

Conservation	of	Mass:	mass	cannot	be	created/destroyed.	
We	can	determine	how	much	of	an	element	is	gained	or	lost	by	an	ecosystem	over	time.

Chemical	elements	cannot	escape	the	ecosystem,	hence	a	cycle.	Nitrogen	is	supplied	
through	nitrogen	fixation.

There	is	a	balance	between	inputs	and	outputs,	however	it	can	be	upset	by	human	
activity.

The	CO2	 Cycle

Primary	producers	=	photosynthetic	organisms	that	supply	the	bio	
organic	energy	to	the	heterotorphs.	The	bottom	of	the	food	chain

Primary	consumers	=	herbivores
Secondary	consumers	=	carnivores	that	eat	herbivores
Tertiary	consumers=	omnivores/	carnivores	that	eat	carnivores

Detritivores/Decomposers	=	consumers	that	feed	on	nonliving	
organic	material	

Gross	Primary	Production	(GPP):	the	amount	of	light	energy	converted	by	photosynthesis	per	unit	of	
time
Net	Primary	Production	(NPP):	amount	of	energy	left	in	ecosystem	after	the	use	of	it	by	primary	
producers	for	respiration	(or	R)

𝑁𝑃𝑃 = 𝐺𝑃𝑃	 − 𝑅

Limiting	nutrient	- an	element	that	causes	a	rise	in	production	when	added
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