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Training schemes used around the 
world. 

➱Endurance (aerobic & aerobic/anaerobic) training. 

➱ A1.  Recovery training. 

➱ A2.  Aerobic threshold training. (Aer) 

➱ A3.  Anaerobic (lactate)threshold training. (Aer) 

➱ A4.  Aerobic/Anaerobic training. 

➱ A5   VO2max training. (Aer/An) 

➱ A6   Supra VO2max training. (Aer/An) 

➱Sprint training 

➱Sp1.  Lactate Tolerance training (Aer/An) 

➱Sp 2. Lactate production training (An) 

➱Sp 3. Power training (Alactic)  



An electron micrograph of human  

muscle fibers (magnified 250,000 times) 
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How are muscle fibers recruited during 
exercise? 
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Adapted from: Physiology of Sport and Exercise, (p. 50) by J.H. Wilmore, and D.L. 
Costill, (1999), Champaign, IL: Human Kinetics. 



Training zones based on muscle fiber 
recruitment 

Sprint training  
         (SP) 

Heart Rate                    130      140              160            170              180            Max 

Adapted from: Physiology of Sport and Exercise, (p. 50) by J.H. Wilmore, and D.L. Costill, (1999), 
Champaign, IL: Human Kinetics. 



Increasing aerobic capacity 

Sub-threshold training 

Supra-threshold training 
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Inc. mitochondria in ST muscle fibers 

Inc. capillarization  around Fta and  
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What are effects of training on muscle 
fiber types continued: 

 

1. Any muscle fiber that is trained will improve  
its aerobic endurance no matter whether it is  
trained with sprints or endurance swimming. 
 
 

VERY IMPORTANT POINT!!! 

2. The anaerobic capacity, glycolytic capacity,  
and buffering capacity of FT muscle fibers  
will also be improved when they are recruited.  
   3. In this sense, fiber types don’t change but,  
Instead they become trained to carry out the  
work required of them. 



Primary and Secondary En-1 sets 

➱Primary En-1 sets: 
➱Purpose; to engage slow twitch fibers maximally 

without interference from the metabolites produced 
by fast twitch fibers. 

 

Secondary En-1 sets: 

      Purpose; to further improve and/or stabilize aerobic 
gains in slow twitch muscle fibers.  Can be used solely for 
this purpose and also as recovery periods between En-2 
and En-3 types of efforts. 



Examples of primary En-1 sets 

➱Time trials of 40 to 60 minutes done 
continuously. 

➱4 to 6 x continuous efforts of 5 to 8 minutes 
duration with 1 to 3 minutes rest between each. 

➱10 to 20 efforts of 2 to 4 minutes duration with 
1 to 2 minutes rest between. 

➱Effort should be maximum over the length of 
the sets.  Heart rates should average 150 to 170 
bpm. And perceived effort should be 70 to 100% 
over the distance of the piece or set. 



Examples of Secondary En-1 sets 

➱Continuous efforts of 10 to 20 minutes. 

➱3 to 5 x 4 to 8 minute efforts. 

➱6 to 15 x 1 to 3 minute efforts. 

➱Efforts should be slower than AnTh intensity 
but higher than AerTh intensity. 

➱Heart rates in the range of 120 to 150 bpm. 
and perceived exertion of 60 to 70% of 
maximum. 



Examples of En-2 sets 

➱6 to 15 x 1 to 3 min efforts with rest periods 
of 30 secs. to 2 mins. 

➱20 to 30 x 30 to 40 sec. efforts with rest 
periods of 10 to 30 secs. 

➱Heart rates should be 160 to 180 with 
perceived efforts of 70 to 85% of maximum. 

 



Examples of En-3 sets  

➱10 to 30 x 20 to 40 sec. maximum efforts 
with rest periods of 10 secs. to 1 min.   

➱4 x 4 to 6 x 20 to 40 sec. maximum efforts 
with rest periods of 10 secs. to 15 secs. 
between efforts and 2 to 5 mins. recovery 
between sets. 

➱Heart rates should reach maximum and 
perceived efforts should be 80 to 90% of 
maximum. 



Examples of Sp sets 

➱5 – 20 times efforts of 10 to 30 secs. with rest 
periods of 1 to 2 minutes between each. 

➱4 to 6 x efforts of 10 to 30 secs. with rest 
perods of 1 to 2 minutes between each and 
recovery periods of 2 to 5 mins. between 
sets. 

➱Heart rates are not a good indicator of effort.  
Perceived efforts should be 85% to 100% of 
maximum.  



AnTh 

AerTh 

Recovery zone 

Fast twitch x training zone 

Mix & Match 
10 x 300/3:45 mins. (HR 130-150 bpm) 

 + 10 x 15 secs/1 min. rest between 

 

VO2max 
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Slow twitch training zone 

Fast twitch a traiining zone 

Recovery zone 

Fast twitch x training zone 

Mix & Match 
4 x 4 x 100/1:30 at race pace 

 + 4 x 400/6 at HR 130-150 between 

 
VO2max 
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AnTh 

AerTh 

Fast twitch a training zone 

Slow twitch training zone 

Recovery zone 

Fast twitch x training zone 

Mix & Match 
6 X 100/2+ 4 X 300/3:45@ HR of 130-150 bpm 

  

VO2max 
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The possibilities are infinite if you follow 
certain rules. 

➱1.  Training at heart rates below 120 will provide recovery but 
little training benefit. 

➱ 2.  Training at heart rates of 130 to 150 or between aerobic and 
anaerobic threshold speeds will put swimmers in the En-1 training 
zone while resting fast twitch muscle fibers. 

➱ 3.  Training at heart rates of 150 to 170 or faster than anaerobic 
threshold speeds will put swimmers in the En-2 training zone. 

➱ 4 Fast of 10 to 30 secs. on a 2 to 1 or 1 to 1 work/rest ratio will put 
swimmers in the En-3 zone. 

➱ 5.  Fast efforts of 1 to 3 mins. duration on a 1 to 1 work/rest ratio 
will also put athlets in the En-3 zone. 

➱ 6. Fast efforts lasting 10 to 30 secs. on a 1 to 3 or more work/rest 
ratio will increase stroking power and maximum speed.   



Scheduling weekly training 

➱2 x Primary En-1 sets weekly. 

➱2 x En-2 sets weekly. 

➱2 x En-3 sets weekly. 

➱Fill in the training days with secondary En-1 
sets, Speed sets, Recovery training and 
Technique training.   



Example week 
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