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[image: image1.emf]• Energy is the capacity to do work.

• In the human body the transformation 

of of energy within the body from 

chemical or potential energy (food) to 

mechanical or kinetic energy 

(movement) is of most importance.

Energy and physical activity
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[image: image3.emf]• Only a small amount of ATP can be stored

• Phosphate used to rebuild ATP

• Three methods of resynthesis

Resynthesis 

(recycling)

All 3 depend on:

Time

and

Intensity

2 occur rapidly 

(anaerobically)

1 occurs as oxygen

reaches the cells

(aerobically)
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Activity 1


Fill in the table below using the terms listed below the table.

	
	Anaerobic Systems

(without O2)
	Aerobic System

(with O2)

	
	Alactacid
	Lactic Acid
	Aerobic

	Effort
	Very high
	High
	

	Duration
	10 secs
	
	No limit

	Fuel Source
	
	Carbohydrates
	Carbohydrates

Fats Protein

	Waste
	None
	
	

	Recovery
	
	20mins – 2hrs
	

	Cause of fatigue
	
	Lactic Acid
	


	Terms

60-90 secs 

 
Lactic Acid


Moderate 

Up to 48hrs  


PC 



PC stores exhausted 

2-5 mins 


CO2  + H20 


Depleted fuel stores 
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Activity 2


You be the judge……

“The ATP-PC system is the most efficient in the production of ATP”. Discuss.

……………………………………………………………………………………………………………….
……………………………………………………………………………………………………………….
……………………………………………………………………………………………………………….
……………………………………………………………………………………………………………….
……………………………………………………………………………………………………………….
……………………………………………………………………………………………………………….

[image: image4.emf]• A road cycling race of 21 stages over a 

total distance of 3,500 kilometres

• 10 flat stages, 5 mountain stages, 4 

medium mountain stages, 2 individual 

time-trial stages and 2 rest days

• 4 mountain finishes

Tour de France
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Tour de France 2008 – Stage Results

	Stage
	Distance
	Description
	Time of Winner

	1
	197.5km
	Flat
	3.51.38

	2
	164.5km
	Flat
	3.45.13

	3
	208km
	Flat
	5.05.27

	4
	29.5km
	Individual Time Trial
	0.35.44

	5
	232km
	Flat
	5.27.52

	6
	195.5km
	Medium Mountain
	4.57.52

	7
	159km
	Medium Mountain
	3.52.53

	8
	172.5km
	Flat
	4.02.54

	9
	224km
	High Mountain
	5.39.28

	10
	156km
	High Mountain
	4.19.27

	Rest Day
	
	
	

	11
	167.5km
	Medium Mountain
	3.58.13

	12
	168.5km
	Flat
	3.40.52

	13
	182km
	Flat
	4.25.42

	14
	194.5km
	Flat
	4.13.08

	15
	185km
	Mountain
	4.50.44

	Rest Day
	
	
	

	16
	157km
	Mountain
	4.31.27

	17
	210.5km
	Mountain
	6.07.58

	18
	196.5
	Medium Mountain
	4.30.27

	19
	165.5km
	Flat
	3.37.09

	20
	53km
	Individual Time Trial
	1.03.50

	21
	143km
	Flat
	3.51.38


Prologue 2004
Distance: 6.1km
Winning Time: 6.50mins
The Tour starts in Belgium with a completely flat but highly technical course in the centre of Liege. The 6.1 km time trial starts and finishes in the Parc D'Avroy and is ridden almost entirely along city streets. There is long, curving section ridden in both directions, two turns that call for riders to almost stop completely and a tricky section over cobblestones, made more so by rain.

	Activity 3


Select one of the following stages listed below and complete the table underneath the stage descriptions.  Use the stage information and table above to assist you.
Stage 4 
The first time trial of this year's Tour comes earlier than usual, perhaps because of the absence of a prologue. The stage is also just over half the distance as usual, being just 29-kilometre in length. The stage route, as well as being short, is very flat so – weather permitting – speeds should be high. The stage should appeal to the specialists, but gaps should be small so none of the favourites for the overall classification will be able to take too much time out of their rivals.

Stage 6 
After five stages featuring no more than a smattering of fourth and third category climbs – and with none at all for the last three days – the course takes a decidedly hillier turn. After turning east yesterday, the race resumes its southerly course across France's hot Massif Central. The roads will be up and down all day, with two fourth category climbs in the first half. The final 50 kilometres is where the action starts with two second category climbs, including the 11-kilometre drag up to the finish at Super Besse.

Stage 8 
This is very much a transitional stage after two days in the hills of the Massif Central; the Tour now heads south towards the high mountains of the Pyrenees. The stage has two distinct halves: the first half features four climbs – two third and two fourth category – while the second is mostly flat as the roads descend into the lowlands of the Midi. There are two unclassified bumps in the final 25 kilometres, but not enough to stop the sprinters getting their trains organised in this, their last chance before the roads get really steep.

www.cyclingnews.com/road/2008/tour08
Stage Selected: …………….

	Section of Stage
	Predominant Energy System
	Reason

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



[image: image5.emf]• Road cycling primarily requires strength and 

endurance although anaerobic capacity may be 

called upon in break away, hill climbs and all-out 

sprints to the finish.

• At the elite level, training involves at least daily 

sessions, with weekly distances tallying 400-

1000kms.  The majority of this training would be 

continuous, fartlek and long interval training. 

Weight training may also be included, with 

flexibility training used to prevent injury.

Preparing the Tour de France Athlete
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Activity 4


In preparation for the Tour de France identify practical examples for each of the following types of training:

Continuous training:  

………………………………………………………………………………………………………………..………………………………………………………………………………………………………………..……………………………………………………………………………………………………………..
Fartlek training:

………………………………………………………………………………………………………………..………………………………………………………………………………………………………………..……………………………………………………………………………………………………………..

Long interval training:

………………………………………………………………………………………………………………..………………………………………………………………………………………………………………..……………………………………………………………………………………………………………..
Circuit training:

………………………………………………………………………………………………………………..………………………………………………………………………………………………………………..……………………………………………………………………………………………………………..
Resistance training (think about….type of strength, RM / load, repetitions, sets, rest, speed of movement and area of body developed)

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

………………………………………………………………………………………………………………..………………………………………………………………………………………………………………

[image: image6.emf]• Elite cyclist aim for low body fat levels to keep the 

power to weight ratio high in particular for hill climbs, 

a feature of the Tour de France race.

• Long kilometres and hours of training and racing call 

for a high energy diet rich in protein, vitamins, 

minerals and carbohydrates.

• Elite male cyclist may consume 26,000 kilojoules 

per day.  This involves frequent meals and snacks.

• Hydration and carbohydrate replenishment are 

crucial to success and safety.

Feeding the Tour de France Athlete
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Activity 5


Read through the following article and complete the table at the conclusion of the article.

	The feedzone: Nutritional Challenges of the Tour de France

By Monique Ryan
Posted Jul. 19, 2006

www.velonews.com/article/10486

With 16 days of hard racing behind them, the peloton is headed for the last day in mountains.

From a nutritional perspective, the biggest challenge of a three week stage race like the Tour de France is not only eating to achieve full muscle glycogen recovery off the bike, when riders have large team meals and recovery snacks available to them. But they must also meet the demands of glycogen depletion on the bike, an almost impossible task given the intricacies of race dynamics, stomach and intestinal tolerances, and the gargantuan fuel demands and fluid losses that occur during a stage.

Of course race morning starts with a very large breakfast, typically three hours before the start, a digestion period that works well for both for pro and middle of the pack Cat III riders. Food choices should be kept to easily digested and trusted items for any rider. Your own breakfast can consist of cereal, dairy or soy milk, juice, and toast with plenty of carbohydrate rich jam. Before a very long stage, Tour de France riders consume these types of foods but may add in some protein from eggs and egg whites, protein powder, and even add in a large bowl of rice and pasta. Of course most riders start the day with plenty of coffee to lift their brain power and energy levels. Moderate doses of caffeine should be well tolerated and provide a legal performance boost. You can have your own lean protein portions before a long race, but make sure that you experiment with tolerances in training. 

A large breakfast not only raises liver glycogen stores and blood glucose levels, it can also top off muscle glycogen stores for the depleted Tour De France riders. It is estimated that the Tour de France requires a carbohydrate intake of 13 g/kg (6 g/lb.) of body weight, and they need to intake these amounts day after day. Your own long training days may demand carbohydrate fuel at a level of 7 to 10 g/kg (3-4.5 g/lb.) daily. By week three some nutritional boredom can even set in and riders will look for a little variety in their pre-race meal. 

While three hours allows for good digestion of the right food choices, Tour de France riders can also pay attention to their energy and especially carbohydrate needs right up to the start. They may consume easily digested energy drinks for hydration purposes as well, and an energy bar in the one to two hours before the start. Your own pre-race meal can be topped off with these items and others such as energy gels for a quick pre-race carbohydrate boost. 

Of course long stages in the Tour are challenging from a hydration and fueling perspective and how riders keep up can make a difference in their contribution to the team. Mountain stages can make it more difficult to access food and it can be tricky to eat and drink on the descents. Optimally riders need to consume over 60 grams of carbohydrate per hour. Sports drinks are a great option as they also replace some of the sweat losses of these well-trained athletes. Because of the long stages, riders may also reach for some solid items including items like gels, energy bars, and even bread rolls with jam. Fuel and fluid consumption should start soon after they settle into the stage, to offset fuel depletion early on. Solids tend to work better in the beginning, with gel shots providing a good carbohydrate boost at the end of a long stage. These riders have plenty of practice with consuming both solids and liquids on the bike and riders with a high rate of gastric emptying, as well as lower sweat rates would have an advantage in offsetting fluid losses. 

Sweat losses can be high in some cyclists, over 2 liters per hour. At your very best, your drinking efforts may only be minimizing the level of dehydration that can develop during a race. Aim for 1 gram of carbohydrate intake per kilogram of body weight per hour from your sports drink. Drinks with multiple sources of carbohydrate allow for a slightly higher amount of carbohydrate to absorbed through the small intestine. Liquids also tend to be the most appealing on hot racing days. You can add in gels as needed for longer stages. 

After a long stage the Tour de France riders quickly down a recovery drink of mainly carbohydrate and some protein. Ideally 1.2 g of carbohydrate per kg of body weight should be consumed immediately after hard efforts. Ten to 15 grams of protein can be added to the mix to help with muscle repair. Sodium containing drinks also speed the rehydration process. Riders may snack steadily until dinnertime on sweets, fruits, and even soft drinks, with a focus on constant refueling. Muscle glycogen resynthesis is speediest immediately after exercise, but is still relatively elevated for 4 to 6 hours afterwards. 

Dinner should finally arrive by 8 pm, and the riders are likely to be hungry again. Here they will consume protein such as chicken and fish, plates of pasta or rice, vegetables, salad, and bread. Riders with higher energy needs may snack in the room at night. 




Complete the following based on the information from the article.
	
	What should be consumed??
	What role does it play??

	Pre-Event
	
	

	Competition
	
	

	Recovery
	
	

	Hydration
	
	


	Take Home Activities


· Participate in a range of activities and identify which energy system is predominating during your physical activity.

· Compare the dietary guidelines recommended for a Tour de France cyclist with a hammer thrower.

· Compare the training the training methods used by a Tour de France athlete with a recreational cyclist.

How does training affect performance?


energy systems


types of training





How can nutrition affect performance?


balanced diet


guidelines for fluid replacement
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