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idea and understanding of what goes in

: " eginning with the 1994/1995 short course season vou'll
to letting you swim your races.

have another way of gauging your swim progress. Your

Since this is an election year, a new swims for each event swum will be compared to the na-
Board of Directors and Officers will be in tional age group record. The percentages from the five best
place after PNA Champs. More about events will then be averaged into a single percent number.
that next month. If you have an interest The more events that you swim, the better chance for a higher

percent. With the use of percents, besides age group results

in helping run the PNA or if you think being published at the end of the season, the top PNA swim-

changes need to be made, let me know. mers from all age groups can be listed by percent, say the
There's always room for more help on top S0.

the Board, and new faces are always But, for most swimmers, more importantly will be a com-
welcome. parison for their own individual swims. After obtaining a

percent number this season, a swimmer can strive to im-
prove upon that for next season. As a swimmer ages up, the
percentages will also be based upon the more mature age.
That way a swimmer can measure his/her progress from
Jane Moore season to season.

The swim meets that will be included for this season in-
clude North Kitsap, Orca, Fred Wiggins, Bangor, PNA
Champs, and Zones/Nationals. Other swims in sanctioned
meets, including the two fun meets in the fall, can be in-
cluded if specifically requested.

See you Soon

Gordon Gray
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Swimming Science
Jane A. Moore, M.D.

I will continue reviewing chapters from the book Swimming by David
Costill, Ernest Maglischo, and Allen Richardson. It was published in
1992 by Blackwell Scientific Publications for the International Olympic
committee (IOC) Medical Commission and the Federation Internationale de
Natation Amateur (FINA). I will next review Chapter Thirteen titled
"Principles of Training".

The purpose of training is to produce changes or adaptations that allow
better performance. There are at least three steps in adaptation.
These steps are creating the need for more aerobic energy, providing
proper nutrients to build and repair tissue, and allowing enough rest
for tissue to build and repair. To create the need for ore aerobic
energy, training must be of sufficient duration and intensity. This is
referred to as overload. Plateaus will occur so duration and intensity
of exercise will need to be increased regularly to allow continued
adaptation. This is referred to as progression.

The overload principle is that adaptations will not occur unless
training demands are greater than usual demands. However, those demands

can not be too great or training effect will be lost through injury or
overtraining.

The progression principle refers to the stepwise process of increasing
overload. A particular training load is overload only until the body
adapts to it so must be regularly increased to allow continuing
improvement. overload can be increased by increasing training speed,
volume or mileage, or density, the amount of work accomplished in a
certain time. Density is increased by decreasing the rest intervals
between repeats. Progression of overload can occur through changes in
one or more of thses variables.

The final principle of training is specificity. This states that the
processes most improved by training are those that are stressed most.
For a particular type of training, only the energy system used most will
be stressed enough to produce a maximum training effect. Race pace
training will stress the anaerobic system most without improving the
aerobic system. However, race pace training will not overload the
anaerobic system. Training should include training specific to race
pace, training specific to muscle fibers, and training specific to
energy systems.

Sprint training produces pest increases in the ATP-phosphocreatine
energy system used in brief all out exercise. Endurance training
produces the Dbest reduction in lactic acid 1levels after training.
Tolerance of higher lactic acid levels is improved most by sprint
training. These are central effects that improve performance of the
body as a whole.

Peripheral training effects are seen only in the muscles exercised in
training. Thus, arm strength is not improved by training involving only
the legs and vice versa. Muscle fibers used in training increase their
cellular mechanisms that allow increased exercise capability. This
means that swimmers can not depend on other types of training such as
cycling or running to improve swimming performance, and also that
swimmers can not expect to improve performance in one stroke such as
breaststroke by training only freestyle. For best results, swimmers
must do both endurance and sprint repeats in the stroke or strokes they

plan to use in competition.
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