KEY CHARACTERISTICS / SUMMARY OF THE 3 ENERGY SYSTEMS
	Characteristic
	ATP-PC Energy System
	Anaerobic Glycolysis System
	Aerobic Energy system

	Also Known As
	PC system, CP system, phosphagen system, alactic system
	Lactic acid system
Lactacid system
	Oxygen system, aerobic glycolysis

	Fuel
Source
	· Phospho Creatine (PC) or

· Creatine Phosphate

(CP)

(same thing, different name)
	Glycogen
	a) At rest: Free Fatty Acids(FFA’s) & CHO
b) Submaximal intensities:

· CHO

· Fats: when glycogen sparing & when glycogen stores diminished

· Proteins (only under extreme conditions such as starvation, extended illness of depletion of CHO’s & FFA’s)

c) Maximal  intensities (short duration):

· CHO only

	Intensity of Activity
	High intensity (95+% max HR)
	· High intensity (85%+% max HR)
· Used for increases in intensity during long duration events when PC has not restored.
	a) Resting
b) Submaximal intensity (<80% max HR)



	The duration that the energy systems are dominant DURING activity
	Short duration

(1-5 seconds)
	Intermediate duration
(5 – 30 seconds)
	Long duration

(30/45 + seconds)


	Peak Power
	2-4 seconds

	5-15 seconds
	1-1.5 minutes

	Amount of ATP produced

YIELD

(high Vs low)
	· Extremely limited (0.7mol  ATP for every PC molecule)
· 3
	· Small amounts
· (2-3 ATP for each glucose molecule)
· 2
	· Large amounts (endless)
· Carbohydrates (38 ATP per glucose molecule)

· Fats (441 ATP per triglyceride molecule)
· 1


	Speed of ATP produced

RATE

(fast Vs slow)
	· Explosive/Instantaneous

· Relies on fast and simple chemical reactions

· 1 (3.6 mol/min)

	· Fast
· Longer chemical reactions (12) in the break down of glycogen compared to ATP-PC.

· 2 (1.6 mol/min)
	· Medium
· Complex chemical reactions

· Availability of oxygen delays maximum power

· Fats slower to resynthesise ATP than CHOs
· 3 (1.0 mol/min)

	By products
	· Inorganic phosphates (Pi)

· ADP & AMP

	· Lactic acid
· H+ ions
· ADP
	· CO2
· H2O

· Heat

	Total % Event Duration

Ie. Dominant system for events of this length
	0-10 seconds
	10-75 seconds
	75 seconds +
It is the major contributor of energy in events that are of more than 75 seconds in total event duration.

	Fitness Components
	· Anaerobic Power & Speed
· Muscular Strength (1-3 seconds)

· Muscular Power

· Dynamic Flexibility

· Agility
	· Anaerobic Power & Speed
· Muscular power (when repeated efforts are made during activity)

· Muscular Strength (isometric > 5 seconds)

· Dynamic Flexibility

· Local Muscular Endurance
· Agility (only if fatiguing)
	· Aerobic Capacity /  CV Endurance
· Local Muscular Endurance
· Static Flexibility

	Disadvantages of the energy systems
	· Resynthesises very limited amounts of ATP (low Yield)
· Limited stores of ATP & PC in muscle (higher in fast twitch fibres)

· Produces Inorganic phosphate as a metabolic by-product


	· Produces H+ ions that cause fatigue in large amounts
· Produces large amounts of H+  which greatly decreases muscle pH
· Produces relatively small amounts of ATP compared to the aerobic system.
	· Resynthesises ATP slowly (particularly fats).
· Fats have a high oxygen cost resulting in a reduced intensity.



	Advantages of the energy 
systems
	· Resynthesises ATP explosively/immediately (High Rate)
· Doesn’t need long chemical reactions

· Used for high intensity activities
	· Resynthesises ATP quickly
· Provides anaerobic energy in large amounts that ATP-PC system (x3)
· When working above 85% max HR and no chance for PC replenishment, only anaerobic contributor
	· Resynthesises large amounts of ATP
· “Endless” energy provider
· Produces non toxic by-products

· Allows for oxidation of metabolic by-products and resynthesis of glycogen from LA




