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< Biathlon Training Handbook
 PREFACE
 Many persons involved in the sports of biathlon, cross c o u n t r y s k i i n g , and c o m p e t i t i v e s h o o t i n g h a v e c o n t r i b u t e d to th is h a n d b o o k . This accum ulated knowledge is the l a t e s t availab le to the A m e r i c a n b i a t h l e t e who wants to be competitive on the national and world level. I firmly b e l ieve th at the advice on phys ical f i tn e s s , skiing, shooting, and mental discipline contained in this handbook, if followed, will bring the biathlete to a national class readiness.
 S p e c ia l thanks go to the National G u a rd B u r e a u Bia th lo n Coordinato r ' s O f f i c e under the direction of Major John Abair . The Bureau 's funding and Major A bair ' s encouragement made the book possible. The Oregon National Guard kindly volunteered to print the t e x t . Thanks also are due to Robert Volski, athletic trainer working with the National Rifle Association, for his s p e c i f i c a l ly designed stretching exercises; to Kevin Moody, athletic trainer at the U.S . Olympic Training C e n te r , Lake P lac id , for his materia l on health care for the athlete; to John Durben, Allen Nye and oth ers for their c a r e fu l reading of and recommendations for the manuscript ; and e spe c ia l ly to CPT Lyle Nelson, three time Olympic biathlete, and LTC William Spencer, Olympic b ia th l e t e and U .S . team cap ta in , for t h e i r early morning hour technical reviews. My gratitude to Thomas R. Wilson III for his de lightful c ar toon s and graphics which enliven selected portions of the text .
 Any shortcomings in the book are my re sponsib il i ty , not my advisors ' , and I welcome additional comments and suggestions.
 iii of iv
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Biathlon Training Handbook
 My own th ir ty years of nat io nal and in te rn a t io n a l shooting and coachin g e xp e r ie n c e , combined with ten years of coaching and competing in the biathlon are the basis for the shooting portions of this handbook. The competitive experience of being on eight Nat ional Championship r i f le teams, shooting in numerous final Olympic, Pan American Game, and World Championship tr ia l s ; as well as coaching in academia, the military, and at the U.S. Olympic Training C e n te r , and scoring the biath lon at the 1980 Winter Olympics have allowed me to view and discuss winning m e t h o d s w ith the c h a m p io n s and t h e i r c o a c h e s . T h a t e x p e r ie n c e , provided through the Oregon National Guard, enabled me. to ask the right questions and to bring the answers and advice of the experts to these pages.
 LTC Richard L. Domey, Ph.D.Oregon National Guard Marksmanship Coordinator
 NE 420 Campus St.Pullman, WA 99163
 iv of iv
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Biathlon Training 1-1
 BIATHLON: ITS TOUGHER THAN IT LOOKS
 The National Guard biathlon teams across the nat ion are looking for a few good men and women. All must be volunteers and able to combine to ta l ph ysica l and mental e f f o r t under great s t r e s s . All must have the motivation and discipline to train on their own time. Any rank and any age will be accepted. Experience is not necessary.
 Jus t what is the biathlon and why is it supposed to be so tough? Well, to get some idea of the sport, take a medium weight .22 c a l ib e r r i f l e , shoot f ive shots lying down at a 50-cent sized bul lseye at 50 m eters , th en s t a n d up and shoot f ive shots at a f ive inch bullseye. Easyl Right? Well, I 've got news for you. Not when you do it as part of the biathlon.
 Often called, "the world's most demanding sport," the b i a t h l o n i s an O l y m p i c e v e n t w h ic h c o m b i n e s cross-country skiing and rifle shooting. Most of us saw television coverage from the last winter Olympics when the competitors skied effortlessly up to the firing l ine, rapid -f ired f ive shots at the metal targets, jumped to their feet and raced off down the course.
 What they didn't show was the majority of misses, the b l i s ters , sweat and te ars of e f f o r t , the gasping b rea th , j a r r ing pulse beat and the frozen fingers that couldn't feel the trigger.
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 Biathlon Training 1-2
 In the biathlon, the c ross -cou ntry skier carr ies the r i f le on a special harness down the back, skis a series of courses that all return to the shooting range, f ires f ive shots from the prone posi t ion and after another skiing loop shoots five more shots standing at t a rg e t s 50 m eters away. Usually the targets are metal disks which fa l l when hit making this an ideal s p e c t a t o r sport . All ra c e scoring is done in minutes as good shooting allows the skier to skip the 150 meter penalty loop required for each t a r g e t missed. A miss on all ten targets could add almost an extra mile to the race for that skier.
 The rac in g d is tances at major championships are 7.5 k i lometers e a c h for the four-person team event , 10 k i l o m e t e r s fo r th e in d iv id u a l sprint r a c e , and 20 kilometers for the distance race. That's over 12 miles of full out rac ing with four stops to shoot five shots each time. This difficult sport requires the energy and s t a m i n a o f a long d i s t a n c e runner as well as the steadiness necessary for precision shooting. I t ' s been s a id t h a t the b ia th l e t e must be able to run like a rabbit for two miles, then stop and delicately thread a needle f ive t imes in 50 seconds . To appreciate the effort, stamina, skill and torture you'l l have to try it sometime. You say you never have enough snow?
 All right, I' ll tell you what. Hang a target. Set out f ive rounds. Lay the rifle on the firing point, then go out and run a mile or two—fast, race up to the f ir ing line and fire five shots prone in less than two minutes. Oh, yes, for every miss at the 4 c e n t im e te r bullseye y o u ' l l h a v e to run a penal ty c i r c le of 150 meters b e f o r e ru nning a n o t h e r m i l e . T h e n r e p e a t t h e sequence , only this time shoot the five shots standing at a 11 centimeter bullseye. Go ahead and f inish o f f the race with another mile or two.
 It won't be easy to hit those t a r g e t s now, your b re a th will be coming in gasps and your heart will be pounding at over 150 beats per minute. If you try to
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Biathlon Training 1-3
 hold your b re a t h to long you' l l quickly learn about oxygen debt . But, you'l l have an idea of the effort involved in the biathlon.
 Oh, yes, don't say that i t 's just a young man's game. At the 1984 National Guard Biathlon Championships held at Camp Ethan Allen, Underhill , Vermont, there were a number of teams with competitors in their 40s . The Oregon, Utah, Montana, and other National Guard Biathlon teams have an average age of over 37 and they all have placed in the top 1/3 of the teams in the National competition every year since 1977.
 The 1984 U.S. Winter Olympic team had three time Olympian, 35-year-old, California National Guardsman, Capta in Lyle Nelson. As the 1983 and 1984 National Guard Champion, Lyle has seen the com peti t ion get c l o s e r e a c h y e a r . His winning t i m e s ' suggest the validity of his statement that he 's "not slowing down, but the competition is skiing and shooting better ."
 There is a de f in i te place in the N a t i o n a l G uard biath lon program for the senior biathlete. Often it is th is o v e r - f o r t y p a r t i c i p a n t who has th e m e n t a l discipline to tra in to a moderate leve l , to learn the f iner points of the sport , and to becom e the t e a m c o a c h who g iv e s a much needed cont inuity to the program. Without dedicated teachers and coaches many programs wither and die or else never begin growing. Participation in the biathlon can be the much needed mot ivation for continued phys ical conditioning. This t e x t has been w rit ten mostly for the r e c r e a t i o n a l b ia th l e t e who has family and job obligations which will temper the training schedule.
 The c ross-country skiing demand for strength, speed, and all out physical effort combined with the need for to ta l physica l and mental control while shooting makes this dual event one of the most d if f icult for which to t ra in . Y e t in biathlon as in other demanding sports, the athlete who would follow the winning trail must be committed to a rigid training program and must have
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Biathlon Training 1-4
 the desire to perforin each phase of t h a t p ro g ra m thoroughly.
 T here will be no easy substitute for the days spent in rigorous physical workouts fol lowed by the in tense mental training on the shooting range that is required of the winning b i a t h l e t e . This dual sport demands e x c e l l e n c e in both a s p e c ts of the event. Often the monotony and essentia l grind necessary to ach ieve a h i g h ly c o m p e t i t i v e l e v e l t e n d s to discourage the unmotivated b ia t h l e t e who has not s e t p r o p e r and reachable goals.
 Y e t , even with the highest goals it is unusual for an individual to reach physical output capacity or to over t ra in . The body has i t s own way of assimilating the rigors of this grueling adjustment in that i t is o f te n c a p a b l e o f g r e a t e r s t r e s s t h a n th e mind can comprehend. If during training only a minimum e f f o r t is expended then i t becom es physical ly and mentally impossible to reach maximum performance le ve ls during competitions.
 B o t h t h e body and mind must know t h a t the individual is capable of reaching the highest le v e ls of performance . The biathlete 's mind and body must train together. It takes a strong body and a discipl ined, t r a i n e d mind to put for th the physical and mental e f f o r t which train ing for nat io nal and w or ld l e v e l com pet i t ion demands. The abil i ty to handle mental and physical stress during competition requires not only ph ysica l conditioning, but continued rehearsal of coping strategies, practice in muscle relaxation programs, and an understanding of visual imagery.
 There are many types of training programs ju s t for cross country skiing, but few for the combined needs of biathlon. This handbook will at tempt to show both b e g i n n i n g and a d v a n c e d b i a t h l e t e s a s e le c t io n of train ing methods from which they can c r e a t e t h e i r personal programs. The specif ic training that is best
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Biathlon Training 1-5
 suited must be determined by the athlete in cooperation with their coaches. Factors to be considered for each biathlete include current skiing skills, age, immediate and long range goals, physical conditioning, shooting background, and avai lab le training t ime. Remember, every training program must be planned to give needed emphasis to all areas.
 Any s u c c e s s f u l program must be based upon the knowledge of past s u c c e s s e s . H o w e v e r , to o many inexperienced skiers, shooters, and coaches are quick to adopt new programs because of the temporary success of one or s e v e r a l a t h le t e s . In adopting a train ing program remember that each biathlete 's training needs may be d i f f e r e n t than those of o th er a t h l e t e s and therefore each program should be-designed to m eet the s p e c i f i c u ser ' s needs. T he re can be no "cookbook" approach to training.
 T h e t r a in in g methods shown in this t e x t are not designed to fit the skier to the training program but ra th er to f i t the training methods to the individual sk ier . B i a t h l e t e s should be a g g r e s s i v e , d e d i c a t e d i n d i v i d u a l s . T h e y wil l be a t h l e t e s who are also students of athletes; that study their events ; th a t are s e l f - s t a r t e r s , who do not have to be pushed; they will be competitors who not only have the wish to win, but the will to win. S u c c e s s f u l b ia th l e t e s must be true competitors who can see themselves not as they are, but rather as what they must become.
 If you think that you would l ike to jo in the sport of b i a t h l o n t h r o u g h th e National Guard, c o n t a c t the National Guard Marksm anship C o o r d i n a t o r a t th e Mili tary D epartm ent of the s ta te where you live. Or for more information about the National Guard b iathlon programs, write to Biathlon Coordinator , Building 5, Camp Johnson, Winooski, Vermont 05404.

Page 11
						

Biathlon Training 1-6
 CONDITIONING THE BIATHLETE CHAPTER I
 Any biathlon training program should be pre ceded with a pre-exercise medical examination and stress test. E a c h p r o g r a m should be m e d i c a l l y o r i e n t e d and s c i e n t i f i c l y c o n t ro l le d . Long range training programs should be intensified with intermediate peaks or goals to add var ie ty to the program. Normally the weekly schedule should a l t e r n a t e with a genera l h a r d -e a s y p a t t e r n , and with two or three hard intensive workouts per week to gain the best results. The same muscles should not be overworked two days in a row.
 The training recommendations in this handbook should be f o l l o w e d unti l the b i a t h l e t e r e a c h e s a le ve l of e xp e r t ise where their su c c e ss has proven th at they have found a b e t t e r way. Following these guidelines has proven s u c c e ss fu l for many of the world's bes t b ia th letes . There is no sense in re-inventing the wheel or creating a to ta l ly new training concept when the work has already been done.
 B efo re undertaking a serious training program , th e biathlete must form good habits in the following:
 * Self control.* Regular sleep.* Good diet and regular meal times.* Proper practice and competition clothing.* Proper understanding of fluid replacement
 A good athlete does not permit the establishing of bad habits in any of these a reas . Proper sleep and diet are vital to physical well being. A good diet will
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Biathlon Training 1-7
 be varied in i ts makeup to o b t a i n a l l th e n e e d e d nutrients, vitamins, minerals, and essential body building blocks. Alcohol should be used sparingly. See Chapter 1 S e c t io n 4, Nutri t ion and Diet . After a full day of training most athletes require additional s leep . Eight hours is the minimum requirem ent for most training periods with additional s leep during heavy training. Three to four quarts of water will be needed daily to replentish the fluids lost during heavy e x e r c i s e . Good health depends on this replacement of liquids.
 THE PHYSICAL TRAINING PROGRAM SECTION 1
 1.1 Six Component Program. A biathlon ski trainingp r o g r a m has six c o m p o n e n t s t h a t a l lo w you to concentrate on each essential aspect of this special ized sport . Those six components are cal led: D istance,Interval, Speed, Technique, Strength, and Com bination. In an overall training program, these phases are blended together with emphasis on one component or another as the c o a c h determines your individual needs. There are also special training requirements for a b i a t h l e t e ; this includes rifle marksmanship and integrated rifle training ( r e f e r to C hapter 3), spec ia l ly designed f l e x i b i l i t y e x e r c i s e s , c a l i s th e n ic s and weight l i f t in g programs (Sec tion 2 & 3 of this Chapter ) , and o th er training t e c h n i q u e s such as swimming, massages, and steam baths. Each specific exercise program should be done a minimum of three times per week with a maximum of five times per week.
 1.2 D istan ce Training Phase. During this phase, you will develop your body's c ap ac i ty to withstand long, hard phys ical s tra in by skiing, running, cyc l ing , or roller skiing over long d is ta n c e s . Again, it must be said that you will need a strong will during this phase. The work c ap ac i ty of your body must be in cre ase d ,
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Biathlon Training 1-8
 especially your heart and lungs. Long distance running and rol ler skiing help to build aerobic endurance and improve your circulation; you also in cre a s e the abil i ty of your bones, jo in t s , and ligaments to withstand the rigors of these activit ies. Yet , you must not conclude th at all is going well jus t becau se you can cover a long distance without being t ired. As your training prog resses , speed becomes increasingly more important. E n d u r a n c e is o f l i t t l e v a l u e w i t h o u t s p e e d ; consequ en t ly , you must in te g ra te some speed training with your long distance work. Good d is tan ce training will move the crash point before reaching total fatigue ahead to a greater duration in time.
 Build your distance training along these guidelines:
 * Work up to a once a week sustained e x e rc i s e period of two or three hours without stopping for any length of t ime. Your pulse should be in the 75- 85 percent range of maximum.
 * During a workout, stop to do some limbering calisthenics if you need them. When you are running, vary the speed from one-half to three-quarters. Don't spare yourse lf l Try to do all of your training in a w ooded a r e a or o v e r g ra s s y te r r a in . Avoid hard surfaces such as paved roads, since they are not good for your legs (and especially your shins.) When snow is available, carry out your long distance training on skis concentrating on technique.
 1.3 In terv a l Training Phase. Interval work trains the body to be able to function e f f i c i e n t ly during periods of oxygen depr iv at io n when it draws on the anaerobic reserves. T h e re is no c lear b reak b e t w e e n what is aerobic exercise and anaerobic exercise. 95 percent of all train ing should be toward improving the aerob ic c a p a c i t y and f i v e p e r c e n t t o w a r d th e anaerobic capacity.
 In te rv a l train ing consists of an energy output which reaches between 85 and 95 percent of maximum e f f o r t ,
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Biathlon Training 1-9
 during 3 to 8 intervals, of two to four minutes of hill bounding, running or skiing, with just enough rest to bring the pulse down to 120 b/m b e f o r e th e n e x t i n t e r v a l . The to ta l training time for each session should be approximately 60 to 75 minutes. When the pulse does not re tu rn to 120 b/m within four to five minutes it is time to quit for the day.
 The in te n s i ty of your e x e r c i s e should in cre as e as interval training progresses . D e c r e a s e the res t time betw een in te rv a ls while you increase your running or skiing time. Once every two weeks, you should time yourself over the same course. You can then compare this time with previously recorded times and ra te your p r o g r e s s . From S e p te m b e r to January you should perform interval training for only one session per week.
 1.4 Speed Training Phase. Speed training increases your muscular strength, speed, power and lung capacity. However, you should not attempt this training on skis until you have d e v e l o p e d good s k i in g h a b i t s and b a l a n c e . When speed training, use long and short d is tan ces as well as winding s h o r t runs in bumpy terrain or up hills. When you are training on skis, slow down to a c o m fo r t a b le tem po a f t e r s k i in g a few hundred m eters at full speed and allow your breathing to return to normal b e fo re repeating the run. One workout each week should be done at race pace.
 It is important that you do not strain yourse lf when rap id ly in c re a s in g speed. While running or skiing, breathe rhythmically, this uses less strength and energy and prevents muscle stiffness and strains. As training proceeds, increase the number and length of sprints. If you speed tra in properly, you should be able to ski at top s p e e d f o r a few k i l o m e t e r s by t h e end o f November.
 * G uidelines for speed training: Do your speedtraining on a 75 to 400 meter ski track that is laid out over even ground that goes slightly uphill. Run or ski as fast as possible 5 to 10 times. Allow your pulse to
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Biathlon Training 1-10
 drop to 120 beats per minute between each re p e t i t io n . Keep exercising lightly during rest periods.
 1.5 Sk i T ec h n iq u e Tra in in g P h a s e . This phase of train ing c o n c e n t r a t e s on your abil i ty to perform the basic principles of skiing. Technique training of te n pre sents many problems and can be frustrating, since it may ta ke s e v e r a l se a so n s to d e v e l o p th e c o r r e c t techniques and apply them to your physical makeup. There may be times when you feel that as long as you are racing well, perhaps even winning a few races, that you have refined your techniques. However, i t is most important th at you work with a coach to master these te chn iques . T hese guidelines will be d i s c u s s e d in Chapter 5, "Biathlon Ski Training."
 1.6 Strength Training Component. The early summer months should be dedicated to upper body development and shooting. This is the time to c r e a t e ski s p e c i f i c workouts that are dedicated to building strength in the arms and legs. An excellent e x e rc i s e for the legs is hi ll bounding with poles and a pack or weighted rifle. S t a r t the f i r s t month with an empty pack . In th e second month add three or four pounds to the pack and on the third month add another th ree or four pounds. Work up to ten pounds t o t a l . Find a hill that takes one to four minutes to climb. Work up to three to six repetitions during each workout.
 Combine the ro ll er board, rol ler sk iing , and h i l l bounding to develop arms and legs with the shooting practices in order to do a good com bination p r a c t i c e with high pulse b e a t . This should not take the place of the p re c is ion shooting. With the ro l ler board or E x e r g e n ie , work up to a th irty minute sess ion that incorporates 50 repetitions each in three s e t s . A full e x t e n s i o n with the arms will build the t r i c e p s and upper body strength.
 B r i a n S h a r k e y ' s T r a i n i n g for C ross -C ou ntry Ski R a c i n g , which abso lute ly must be read by training b i a t h l e t e s , d iscusses pliometrics, an "explosive jumping

Page 16
						

Biathlon Training 1-11
 exercise used to improve elastic recoi l and to develop power in skiing m usc les ." He suggests Indian Hops where the biathlete hops into the air from one foot , lands on that foot and then hops into the air landing on the other foot. A set would include 15 re p e t i t ions on each le g . A variation would be to jump from both feet , landing on both feet . A s e l f com peti t ion would be to measure the distance you can move in 30 jumps. C heck your progress during the seaso n . A gain 15 repetitions could be a set.
 Sharkey suggests doing all plyometric ". . . training on grass or dirt. Star t gradually to avoid soreness or injury, and in cre a s e reps, se ts , and the number arid difficulty of exercises. When you can handle three sets •of s e v era l exercises, begin uphill intervals lasting 1 to 2 minutes. And when you rol ler s k i or snow s k i , a t t e m p t to t r a n s l a t e th is n e w - f o u n d pow er into improved stride length." He says th at p lyom etics will add 8 to 10 percent to the biathlete's strength and the key to power is to teach the body to work faster.
 1 .7 Com bination Training Com ponent. Combination training is putting the skiing and shooting together. It is here that the biathlete learns what pace to maintain during the f in a l s e v era l hundred m eters before th e range in order to reduce the h e a r t b e a t and oxygen debt. It is during this approach that a mental review begins of the procedure to be followed at the firing line and when the biathlete watches the wind f lags for s ig h t c h a n g e s . During combination training, range procedure is p r a c t i c e d to be ex a c t ly the same each t ime. The a th le te will learn the e f f e c t of shooting with a pulse. And finally, the biathlete learns to leave the range ready to perform as a skier. This combined training requires physical condit ion in g and m e n t a l p r e p a r a t i o n . Good range procedure is one of the biathlete's skills that lends i t s e l f to training through mental rehearsal and visualization.
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 FLEXIBILITY EXERCISES AND CALISTHENICS SECTION 2
 Calisthenics and stretching exercises are an essentia l part of the biathlon training program to condition all parts of the body. The biathlete should s t a r t ' and end all e x e r c i s e s with a l ight warm-up stretching routine. Stretching should be conducted every day even if no vigorous exercising is done.
 T h e c a l i s t h e n i c program should include 15 to 30 minutes of running, or easy warmup a c t iv i t y fol lowed by 20 to 50 repetitions of selected exercises. In order to obtain the maximum benefit , the exercises should be paced for continuous work and done without resting. It is e s s e n t i a l t h a t o n c e th e b i a t h l e t e s t a r t s t h e ca l i s th en ic program it should be continued on a regular schedule. Maximum benefit is a tta ined by work every oth er day on an individual body part. Plan your total program in order to involve all the muscles every two d a y s . T h is g iv e s the t issue time to res t and the wastes time to be cleaned out b e tw e e n sess io ns . As t r a i n i n g b e c o m e s e a s ie r , add more r e p e t i t i o n s and increase their tempo.
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Biathlon Exercises and Calisthenics 1-13
 2.1 Physical Benefits Of E x e rc is e . The b e n e f i t s of regular exercise are shown in:
 * Im p ro v e d m u s c u l a r t o n e , th e building of muscular s t rength , in c re a s e d endurance and f a s t e r recovery.
 * Improved cardio-respiratory endurance through larger lung capacity enables the body to absorb more oxygen if calisthenics are not anaerobic.
 * Improved blood circulation throughout the body.
 * Improved e f f i c i e n c y of the heart allows it to beat slower while still moving a high volume of blood and oxygen throughout the body.
 * Maintained or increased body flexibility.
 * Reduced systolic blood pressure.
 * Fat control made possible by the burning of excess calories.
 * Reduced s u sc e p t ib i l i ty to muscle s tra in and back injuries through proper muscle tone.
 * Decreased risk for coronary heart disease.
 2.2 Improved Psychological Results of Exercise:
 * Improved mental abilities.
 * Improved motivation and job incentive.
 * Lessened mental and physical tension.
 * Improved sleep
 * A new way of being in touch with your body.
 * A feeling of vitality and better quality of life.
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Biathlon Injuries 1-14
 2.3 Prevention of Injuries - Warming Up and Warming Down. Most in juries can be prevented by a common sense approach to training which in corporates warming up and w arm ing down c o m b in e d w i th s t re t c h in g . Warm-up in c r e a s e s the speed and force of muscular c o n t r a c t i o n as w e l l as im p r o v e s th e n e c e s s a r y coord inat io n f o r b i a t h l o n . All o f th e p r e c e d i n g s t r e t c h in g e x e r c i s e s and c a l i s th e n ic s can be used as warm-up and w a rm -d o w n r o u t i n e s as w e l l as for conditioning programs.
 WARMING UP
 * Warm-up should cons is t of s t a t i c s t r e t c h in g , jogging and general body conditioning exercises.
 * Warm-up should be in tense enough to increase body te m pe ra ture and cause perspiration, but not so intense that it causes partial fatigue.
 * T h e b i a t h l e t e should warm-up in a c t iv i t i e s similar to the event in which they will compete.
 * Warm-up should last from 15 to 30 minutes.
 * Warm-up should be active exercise.
 * Warm-up should involve the entire body.
 WARMING DOWN
 Warm-down is a term applied to exercise of gradually diminishing intens ity which follows strenuous work and permits the return of both the c ir cu la t ion and various body funct io ns to p r e - e x e r c i s e levels . It should last from 5 to 10 minutes and should exercise those muscles ut i l ized during training or competition in order to pump the lactic acid from the stressed areas.
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Flexibility Exercises 1-15
 2.4 Deep Breathing Rhythm. Correct breath in g is one of the most important factors in effective exercising. The biathlete should consciously develop deep breathing in a proper rhythm. Deep breathing complements heart action, improves circulation of oxygen in the blood by using more of the lungs, and strengthens the diaphragm. Proper breath in g rhythms aid in im p ro v in g b r e a t h control while shooting. Taking several very big breaths prior to shooting will momentari ly disturb the hear t b ea t and is not as e f f i c ie n t in starting the final hold as is a constant rhythm of deep breathing.
 2 .5 F le x ib ility E x e rc is e s . The following flexibility exercises are recommended by Robert Volski, a t h le t i c t ra in er , working with the National Rifle Association. They have been designed s p e c i f i c a l ly to s t r e t c h the major shooting muscles and will provide variety to the conditioning program. When using these e x e r c i s e s for warm-up, remember that cold t issues can be torn by bouncing movements. Begin e x e r c i s e s by pushin g s teadily against the r e s i s ta n c e of the tissue, not by bouncing against i t . S t r e t c h unti l a s l ight burning sensation is felt, then hold for 10-15 seconds. Attempt to increase your flexibility. Stretching exercises should be done both b efore and a f te r each hard w orkout. These stretches are e x c e l l e n t for a warm-down a f t e r vigorous e x e r c i s e . They will help reduce soreness and tightness. This will greatly prevent muscle strains. Do them daily if possible.
 1. Shoulders: From as t a n d i n g p o s i t i o n hold the arms p a ra l l e l to the ground and r o t a t e th e arms in a small c i r c l e , then gradually i n c r e a s e th e s iz e of the c i r c l e . R o t a t e in e a c h direction for two minutes.
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Flexibility Exercises1-16
 2. Shoulders and Upper a rm s: From th e s t a n d i n gp o s i t i o n w i t h t h e a r m s e x t e n d e d overhead and the palms together, s t r e t c h your a r m s upw ard and s l i g h t l y backwards. Reach as high as poss ib le. Repeat five times. Hold each s t r e t c h f o r te n s e c o n d s , t h e n r e v e r s e the arms.
 3. Shoulders ft Upper Arms: Fro m th e s ta n d in gp o s i t i o n w i t h t h e a r m s overhead, hold the one elbow with the opposite hand. Pull the elbow down and behin d your head slowly. Hold the s t r e t c h f o r t e n s e c o n d s . Repeat with the other elbow.
 4. Shoulders ft C h est:From the standing posit ion, interlace your f ingers behind your back with the palms up. S l o w l y t u r n y o u r e l b o w s in w a rd w hi le s tra ig htenin g your arms and pushing down. T h e s t r e t c h should pull the m u s c l e s in t h e a r m s and across the c h e s t . Hold for 10 to 15 seconds. Repeat.
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Flexibility Exercises1-17
 5. Back ft Side: In thes t a n d in g posit ion, with the knees sl ightly bent and the arms o u t , l o c k your pelvis forward. S lo w ly turn the upper body in each direction to stretch the back and sides. Do not bounce, but use the m u s c l e s to pu ll th e b o d y around.
 6. Side ft Upper Arm:In the standing posit ion with the arms c r o s s e d overhead and t h e h a n d s c l a s p e d tog eth e r , slowly bend to the side. When bending to the l e f t use the le f t arm to pull the right arm f u r t h e r over the head. Use the right arm to pull the lef t arm over the h e a d . P u l l f i v e t im e s on each side.
 7. H am strings: Stande r e c t w i t h t h e f e e t approximate ly shoulder width apart, reach down and grasp the ankles. Bending forward, pull the n o s e to th e kn ee a re a . Hold each stretch for ten seconds . R e p e a t four times.
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Flexibility Exercises 1-18
 8. Hamstr ings : Whilein the standing position, place one leg with the foot b a c k on an o b j e c t which is higher than the w ais t . Keep both l e g s s t r a i g h t . G ra sp th e ankle of the elevated leg and a t te m p t to touch the nose to t h e k n e e . R e p e a t t h e e x e r c i s e using the opposite leg . Hold e ach s t r e t c h for 10 seconds. Repeat twice.
 9. H a m s t r i n g s : In as it t ing posit ion with the legs extended t o g e t h e r and th e f e e t pointing up, grasp the ankles and pull th e upper body f o r w a r d . A ttempt to touch the nose to the knees . H o l d t h e s t r e t c h f o r 10 seconds. R e p e a t 5 t i m e s . Do not grasp the to e s when pulling.
 1 0 . Ham str ings : Fromthe s it t ing p o s i t io n e x t e n d th e l e g s in a vee with the t o e s p o i n t i n g u p w a r d . Raising the arms parallel to t h e f l o o r b e n d f o r w a r d t o u c h i n g the foot with the opposite hand. R ep ea t th e e x e r c i s e using the opposite hand and f o o t . Hold the s t r e t c h f o r t e n s e c o n d s . Repeat 5 times each foot.
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Flexibility Exercises 1-19
 11. B u tto ck s ft L o w er B a c k : While ly in g on theb a c k , p u l l t h e t i g h t l e g towatd the ches t . Keep the head on the f l o o r and the opposite leg straight with the toe pointed u p w ard . Hold e ach s t re tc h for ten seconds. Repeat three times.
 1 2 . H ip s , H am strings, and Lower back: While lyingon the back, extend the arms out to th e s i d e , k e e p the knees s t ra ig h t and the toes pointed upward. Raise the right leg up to a 90° angle. Slowly lower the right leg to t h e l e f t h a n d . Hold the s t r e t c h f o r t e n s e c o n d s . R ep ea t for the opposite leg. Du three times.
 13. Groin: Sit with theback straight, the knees bent with the bottoms of the feet t o g e t h e r . P u l l t h e f e e t toward the groin. Place the hands on the knees and push toward the f lo o r . Hold the s t r e t c h f o r t e n s e c o n d s . Repeat.
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Flexibility Exercises 1-20
 14. Groin: Sit with thel e g s s p r e a d in a wide vee w i t h t h e t o e s p o i n t i n g u p w a r d . G rasp the ankles w i t h t h e h a n d s . B e n d forward and attempt to touch the nose to the f lo or . Hold f o r t e n s e c o n d s . R e p e a t three times.
 1 3 . Q u a d r i c e p s a n d Hamstrings: Sit in the hurdlep o s i t i o n , w i t h o n e l e g e x te n d e d f o r w a r d and th e o th er leg bent behind. Lean back as far as possible trying to lie on the back. The bent knee should not come o f f the f l o o r when the muscles are f u l l y s t r e t c h e d . A f t e r s t re tc h in g by lying backward, sit up, r e a c h forward, grasp the ankle and touch the nose to th e k n e e . H o l d e a c h posit ion ten seconds. Repeat for the other leg.
 1 6 . H ip f l e x o r s and Q uardriceps: Using a tab leor bench, stand facing either end, place the pelvis and leg on th e top s u r f a c e . From t h i s p o s i t i o n s t r e t c h t he quadriceps and the hip flexors by pushing the u p p e r body a w a y f r o m t h e t a b l e . Reverse sides. This e x e rc i s e eliminates the rotation of the pelvis and will decrease groin pulls.
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1-21Flexibility Exercises
 17. Quadriceps: From af o r w a r d s t r i d e p o s i t i o n , keeping b o t h f e e t p o i n t e d f o r w a r d , bend the forward knee and place the b a c k in e x t e n s i o n . R e v e r s e the p o s i t i o n of t h e l e g s and r e p e a t th e e x e r c i s e . Hold each stretch for 10 seconds . Do not re s t on the forward k n e e . T h i s r e d u c e s t he effectiveness of the stretch.
 18. Groin: Stand withthe l e g s s p r e a d as f a r as possible. Rotate the trunk to the l e f t with the l e f t foot pointed forward and the right f o o t on i ts s ide. Bend the left knee as far as poss ible . K e e p t h e b a c k s t r a i g h t . R ep ea t the s t r e t c h for te n seconds on each side.
 19 . A c h i l l e s : S t a n da p p r o x i m a t e l y t h r e e f e e t away fac ing a w a l l . L e a n against the wall keeping the heels down and pushing the hips to w a r d . S t r e t c h with the weight on one leg at a t ime. Hold each stretch for 10 seconds . Then l i f t each leg backwards and upwards, reaching as far as p o s s ib le with the to e . Hold for ten seconds.
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Calisthenic Exercises 1-22
 2 .6 C a listh e n ics : Genera l s t rength is not the b e s tc r i t e r i a for a development program. These exercises are excellent for c rea t ing a healthy body, but sport s p e c i f i c development should be considered at all times in choosing which exercises to include in your program. The b ia t h l e t e must be able to give full extension to the muscles and joints during competition and train ing . The following e x e r c i s e s are designed to prepare the body for muscle contro l , quick changes of d ire c t io n , f lexibility, and the rigors of cross-country skiing. They include a combination of stretching, bending, bouncing and b a l l i s t i c movements because stretching has already been done. The numbers of re p e t i t io n s and times for e x e r c i s e s a r e on ly s u g g e s t i o n s . L e t your own conditioning dic ta te the number of exercises, repetitions and total- time.
 1 . S t a t i o n a r y W alk:Walk vigorously, while keeping t h e f e e t in p l a c e . T h is e x e r c i s e loosens up the le g a n d a r m m u s c l e s . ( 2 minutes.)
 2. Body Bend: Spreadthe f e e t s l ightly more than shoulder width apart, stretch the arms overhead and lo ck the elbows. Bending at the waist, swing the arms down, pushing the f ingers to touch the f loor. Then recover to the s ta r t in g posi t ion with a sharp and vigorous movement. (Repeat 20 times.)
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Calisthenic Exercises
 3. T oe R aises : P la c ethe f e e t to g e t h e r , swing the arms forward and upward to a full s t r e t c h overhead while rising high on the to es . To r e c o v e r , s wi n g the arms sideways and downward slowly while retu rn in g heels slowly to t h e f 1 o o r . ( R e p e a t 50 times.)
 4 . Knee Pull: Raiseth e r i g h t k n e e up, t h e n grasping with both hands pull it to the chest. Recover and r e p e a t w i t h the l e f t knee . (Repeat 20 times with each knee.)
 5. Arm Swing: Spreadth e f e e t a p p r o x i m a t e l y shoulder width apart. Raise the arms in a s t ra ig h t l in e paral lel to the ground. Bend f o r w a r d a t th e w a is t and swing th e extended arm to touch the toe on the opposite f o o t . K e e p the other arm e x t e n d e d o v e r h e a d in a s tra ig ht l ine . (Touch each foot 20 times.)
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Calisthenic Exercises
 6. Back Bender: Standwi t h t h e f e e t a pa r t and fingers laced behind the head. B e n d t h e u p p e r t r u n k backward while ra is in g the chest, pulling the elbows back and looking up. Ke e p the knees straight and recover to the starting position. This is one of the best exercises for b o t h s h o o t e r s and s k i e r s . (Repeat 20 times.)
 7. Side S tradd le Hop:S t a n d a t t h e p o s i t i o n of a t t e n t io n , jump and s p r e a d the f e e t while also swinging t h e a r ms s i d e w a y s a n d o v e r h e a d . J u mp a g a i n bringing the f e e t t o g e t h e r , while swinging the arms down to t h e s i d e . ( C o n t i n u e jumping for 2 minutes.)
 8 . F u l l S q u a t t e r :Stand with the feet together and hands on the hips. Then assume a full deep knee bend. R e t u r n t o t h e s t a r t i n g posit ion. Do not bounce as th is c a n s t r e s s t he k n e e joints. (Repeat 20 times.)
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9 . S k i P o l i n g A r m Swing: Stand with the feetsl ightly apart and one f o o t ahead of the other and the body bent forward from the wais t . Swing the arms as if you were ski poling. R each as f a r f o r w a r d and t hen upward and as far backward and d ow n w ard as poss ib le . Fast twitch muscle fibers and explosive power is the desired result. (Repeat 40 times.)
 10. Push-ups: Start fromthe front-leaning-rcst position wi t h your t o e s and he e l s t o g e t h e r a n d t h e b o d y s t r a ig h t from head to hee l . Keep the body s t ra ig h t and l o w e r i t u n t i l t he c h e s t touches the g ro u n d . T h e n r a i s e t h e b o dy u n t i l th e elbows are lo c k e d . (R e p e a t 20 t imes.) A cau tion . Too ma n y p u s h u p s t e n d t o d e v e lo p slow tw i tc h f ibers and high ho r izonta l muscles which can create tightness in the shoulders while poling.
 1 1 . S h o u ld e r S t r e t c h :Kneel on the ground. With arms extended over the head, bend forward from the waist and touch the hands on the f l o o r . Ke e p i n g t he a r ms s t i f f , push down wi t h the head to stretch the shoulders and back muscles. (20 times)
 Calisthenic Exercises 1-25
 Flf f j

Page 31
						

Calisthenic Exercises 1-26
 12. Side K i c k : S q u a t ,l e a n f o r wa r d p l a c i n g the h a n d s o n t h e g r o u n d a p p r o x i m a t e l y 12 inches in front of the f e e t . Kick the r ig h t leg to the right side, r e c o v e r , th en k ick the l e f t leg to the le f t side. (Repeat 20 times each direction.)
 13. Ski Kick: Start fromthe front-leaning-rest position w i t h the right knee on the ground. Bring the l e f t knee f o r wa r d as f a r as possible then k ick to th e r e a r and u p w a r d . Do the bend and k i c k t h r e e or four t i m e s . R e p e a t the exercise with the r i g h t l e g , ( R e p e a t for a combined 40 times.)
 1 4 . B a c k E x t e n s i o n :S t a r t i n g f r o m t h e f r o n t - l e a n i n g - r e s t p o s i t i o n , re lax and sag the back while keeping the elbows l o c k e d . Push the stomach toward the f loor . R e c o v e r and re p e a t , s t r e . t c h i n g t h e s t o m a c h muscles. (Repeat 20 times.)
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Calisthenic Exercises
 15. Rocket: Start in theprone p o s i t i o n . Clasp the hands behind the b a c k and arch the body while holding the head b ack . Then s t a r t rocking using the front of the t r u n k a s t h e r o c k e r . ( C o n t i n u e for on e minute, recover, and r e p e a t for one minute.)
 16 . S i t t i n g Atm Swing:Si t on the ground with the f e e t a p a r t , a r m s h e l d sideward at s h o u l d e r l e v e l a nd p a l ms up. T u r n th e trunk to the side as far as possible, recover slightly then repeat. (Repeat 20 times for each side.)
 17. Back Stretch ; Sit ont h e g r o u n d w i t h l e g s s t r e t c h e d f o r w a r d slightly apart . Grasping the l o we r pa r t of t he l e gs w i th the hands, bend forward touching the head to the right knee, recover, then repeat touching th e l e f t knee . ( R e p e a t 20 times for each knee.)
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Calisthcnic Exercises
 18. Sit-ups: Lie on yourb a ck with the arms crossed on the c h e s t , chin to chest and with the knees bent. Sit up u n t i l t h e b a c k a n d shoulders are at a 45° angle to the f loor . Do not do a complete perpendicular sit up. R eturn slowly to the f loor , t h e n r e p e a t t h e s i t - u p . (Repeat 20-50 times.)
 « w v
 1 9 . B ic y c le : Lie on theback and raise the legs and hips. Keeping the elbows on the ground, support the hips and l e g s w i th th e h an d s . P e d a l t h e f e e t and l e g s vie or ouslv as i f pedaling a b ic y c le . Caution: Do not put pressure on the neck.
 /2 0 . B a c k P o s i t i o n
 S cisso rs : Lie on th e b a c kand raise the legs and hips. Keeping the elbows on the ground, support the hips and legs with the hands. Move the legs in a vigorous scissors k i c k . ( R e p e a t 20 t im e s , r e c o v e r , r e p e a t 20 t i m e s . ) C au tion : Do not put pressure on the neck.
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Calisthcnic Exercises 1-29
 2 1 . F o r w a r d B e n d :Standing with the legs spread s h o u l d e r w i d t h a p a r t , in te r lo c k the f ingers behind the head. Bend forward as far as possible while keeping the knees locke d . R e c o v e r s l ig h t ly , then bend forward again as far as possible. Use the s tom ach muscles to pull the body forward rather than momentum to push. (Repeat 20 times.)
 2 2 . Side Bender: Spreadthe fee t more than shoulder width apart . Raise the arms o v e r h e a d . I n t e r l o c k th e thumbs and lock the elbows. Bend to the l e f t as f a r as possible, recover slightly and again push to the l e f t as far as poss ible. Recover sharply to the standing position, then r e p e a t th is p r o c e d u r e by b e n d i n g t o t h e r i g h t . ( R e p e a t 20 t imes for each side.)
 2 3 . S t a t i o n a r y Ru n:Running in place on the balls and toes of the f e e t , raise the knees high while keeping t h e b a c k s t r a i g h t a n d swinging the arms back and f o r t h . ( C o n t i n u e f o r two minutes.)
 I
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Calisthenic Exercises
 2 4 . X - C S k i L u n g e :S t a r t i n g from the standing p o s i t io n w i th one f o o t 24 i n c h e s ahead of the oth er , jump vigorously in to the air and reverse the posit ion of the feet . At the same time v ig o r o u s l y swing the arms forward and backward as if poling. S t r e t c h forward and backward with both arms and legs. Two minutes.
 25. Neck Roll; With the f e e t shoulder width apart and hands by sides, bend the head f o r w a r d as far as poss ible . Roll the h e a d s lo w ly in a c i r c l e to s t r e t c h the neck muscles. (Five revolutions in each direction.)
 2 6. Shoulder Roll : Withthe feet shoulder width apart and hands hanging beside the body, l i f t the s h o u ld e r s as high as possible. Rotate the shoulders forward, down, back and around in a circle. Push t h e s h o u l d e r s u n t i l t h e muscles are stretched. (Five revolutions in each direction.)
 2 7 . Jumping Rope: Ane x c e l l e n t e x e r c i s e f o r developing quickness of foot, th is t r a i n i n g h a s d i r e c t appl ication to skiing. Do in both d ire c t io n s for 5 to 10 minutes.
 1-30
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Biathlon Weight Training
 3.1 Strength, Power, and Endurance E x e rc is e s . Themain purpose of weight training is to strengthen your weakest muscles, to build power and to add to the over all muscular endurance. General strength can also be increased by lifting weights but the ab il i ty to i s o la te and work on areas specific to skiing is where this type of training is-most valuable. From May to Septem ber w o r k o u t t h r e e t i m e s a w e e k a l t e r n a t i n g easy-hard-moderate. Be sport specific in choosing the exercise.
 Be fore l i f t in g weights begin the session by doing some of the c a l i s th e n ic s to l imber up and re lax the muscles. Then work for 15 -20 minutes and s t r e t c h again when done. It is important that the muscles are thoroughly warmed up b efo re starting these exercises and warmed down when f inishing. C o n c e n t r a t e on e x e rc i s e s that build sport specific muscles. Remember to develop fast and not just slow twitch muscle fibers.
 When building stren g th with this program use the following for a guideline:
 * Do e a c h of the 13 e x e r c i s e s w i th only minimum rest between each. Use 8-12 repetitions with medium weights.
 * Rest for three minutes. Repeat second set.
 * Rest for five minutes. Repeat third set,
 * To i n c r e a s e e f f e c t i v e n e s s of the work, add repetitions, add weight, or decrease the rest time.
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Biathlon Weight Training1-32
 When building power do a selection of the exercises for 4 -6 re p e t i t io n s with heavy weights. Do only a limited number of power exercises as these develop slow twitch fibers and could defeat development of the triceps.
 When building endurance with these e x e r c i s e s do 2 0 - 3 0 r e p e t i t io n s with l ight weights, rest unti l the h e a r t c o m e s down to 120 b e a t s : r e p e a t fo r 3 -5 r e p e t i t i o n s . As th e b i a t h l e t e progresses in this program, they may want to gradually increase the speed of some of the exercises.
 3.2 The Biathlon Weight Program. Use the following illustrations and descriptions of these exercises to guide you in this program.
 1. C ur l : Stand holding theweight with an underhand grip in f r o n t o f you r t h i g h s . L i f t the weight to the shoulders keeping the elbows at the sides. Keep the back straight and do not bend backwards or move the elbows backward. This e x e r c i s e s t r e n g t h e n s th e a r m s , shoulders, and upper back.
 2. P re ss Behind N e c k : S i tw ith th e b a r b e l l r e s t i n g on the shoulders and aga inst the back of the neck. Lift the bar overhead to arms length. Then lower i t slowly to th e s t a r t i n g p o s i t i o n . While lifting and lowering the weight keep the b a ck s t r a ig h t . This e x e r c i s e s t r e n g t h e n s t h e t r i c e p s a n d shoulders. It will also develop the trapezius muscles of the upper back.
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Biathlon Weight Training 1-33
 3. U pright R ow ing: S t a n dholding the weight with an overhand grip at your thighs. Keeping the l e g s and b a c k s t r a i g h t pull the weight s t r a ig h t up to the n e c k . K e e p th e e lb o w s wide and away f rom th e b o d y ; th e n l o w e r t h e w e i g h t to th e s t a r t i n g posit ion. This exercise strengthens the lower arms, shoulders, and back muscles.
 4. Forw ard O verhead R aise :Stan d in g with the f e e t apart and the bar resting on the thighs, with elbows locked , ra ise the bar in a slow, controlled movement, over the h e a d . While keeping the elbows locked, return the bar slowly to the s t a r r i n g p o s i t i o n . Res is t ing the weight s t re ngthe ns the shoulders, back and chest.
 5. Pull-over: Lying onthe back with the bar resting on t h e t h i g h s , w i t h the elbows locked, lift the weight i n a s l o w , c o n t r o l l e d movement over the head to t h e f l o o r . K e e p i n g the elbows l o c k e d , r e t u r n the w e i g h t t o t h e s t a r t i n g pos it ion. Exhale with b oth l i f t i n g d i r e c t i o n s . T h is exercise strengthens the chest and b a c k . U s e l i g h t to medium w e ig h t w ith 2 0 - 3 0 repetitions.
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Biathlon Weight Training 1-34
 6. Bench p tesa : Thise x e r c i s e requires a partner. Lie down on th e b e n c h or f l o o r w i t h t h e b a r b e l l s u s p e n d e d from th e r a c k . Have the partner position the weight so you can grasp i t in your extended hands. Lower the weight to your ches t and push it b a ck up to the fully extended arm pos it ion. This is a g e n e r a l c o n d i t i o n i n g e x e rc i s e and does l i t t l e for the ski muscles.
 7. "Exergenie" ot other tension devise: Four to eightminutes exercise to duplicate ski p o l i n g . I n c r e a s e t h e r e s i s t a n c e s l ightly for every workout. This e x e r c i s e is very sport specific and should be d o n e t h r o u g h o u t t h e dryland training months.
 8. Side B en d : S t a n d w ithyour f e e t apart and the bar resting across the s h o u l d e r s b e h in d the
 i n e c k , bend to one side as far as possible. Recover and bend to the o t h e r s i d e . R e c o v e r to s tar t in g position. Do not bend the knees or
 i bend forward from the waist. This! exercise should be done with very| l ight weights and with some speed
 for strength or endurance, never for power.
 i
 ii
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 9. Squ ats : S tand with thef e e t a p a r t and th e b ar r e s t i n g across your shoulders b e h in d the n e c k . K e e p i n g the head up and back straight, squat slowly keeping contro l of the downward movement. D o n o t a l l o w t h e w e i g h t ' s momentum to stress the knee joints. Use a chair or b e n c h u nder the b u t t o c k s to l i m i t th e downward movement. The thighs should not descend beyond parallel. Return to the standing position. This exercise s t re ngthe ns the legs and chest ; it also increases your lung capacity.
 10. Toe Raise: Stand with thefeet apart holding the bar over the head. While keeping the back and legs straight, slowly rise as high as possible onto the toes; then, slowly r e t u r n th e h e e l s to th e f l o o r . Alternate the exercise with the toes pointed out, then pointed inward. This strengthens the calf muscles.
 11. Tcicep Extensions: With al ight 10 -15 pound dumbbell for one hand, bend forward from the waist unti l the upper body is parallel to the f loor . K e e p the upper arm para l le l to the upper body with the lower arm hanging toward the floor. Moving nothing but the arm from t h e e l b o w t o t h e d u m b b e l l , s t r a i g h t e n t h e arm u n t i l i t is parallel to the body, then allowing the upper arm to also move, raise the weight higher.
 Biathlon Weight Training 1-35
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 NUTRITION AND DIET FOR THE BIATHLETE
 SECTION 4
 Foods should be well planned for their vitamin and mineral content. Nutritional balance is a must for the a c t iv e b ia t h l e t e and meals should be e a t e n in an u n h u r r i e d , r e l a x e d a t m o s p h e r e . I t has b e e n recommended that at least three good meals plus one or two s n a c k s should be e a te n daily. The a c t ive biathlete must drink th ree to four quarts of liquids daily. Because a great many changes have taken place in the science of nutrition during the past few years , many sports c o a c h e s have lost touch with the latest philosophy in proper d ie t for the a t h l e t e . Thus, the food in take of the a th le te should be planned by an e xper t in the f ie ld of sports n u t r i t i o n . R e a d the "R u n ne r 's World" magazine for the la tes t thinking in nutrition for athletes.
 4.1 N utr it ion for the B i a t h l e t e . Proper nutrition for t h e b i a t h l e t e m e a n s a v a r i e d d i e t t h a t h a s approximately 60% c arbo hyd ra tes , 25% f a t , and 15% protein. Such a diet should include the milk group of milk and c h e e s e ; the meat group which includes fish, fowl, nuts, peas , and beans; the green and y e l l o w v e g e tab le group of ve g e ta b le s and fruits, along with potatoes; and the complex carbohydrate group of breads and c e r e a l s with rice and pasta. By ensuring that the complete daily diet includes a var ie ty of e ach of the groups, the a t h le t e can be assured that the essential nutrients lacking in one group are made up in the other groups.
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 The typical American diet is too high in animal fa ts and too low in c o m p le x c a r b o h y d r a t e s and le a fy v e g e t a b l e s . In Brian Sh ark ey 's book, Training for C ross-C ountry Ski R a c i n g , he recommends "a gradual change in the composition of the diet. By substituting low fat milk for whole milk, lean meat, f ish, and fowl for more f a t t y meat , reducing red meat intake a bit and making up the caloric difference with such complex carbohydrates as potatoes, rice, corn, beans, and whole grain products, you will approach what is c a l led the high performance diet."
 S p o r t s p h y s i o l o g i s t s and t r a i n e r s s a y t h a t c arbohydrates are a major source of energy. They suggest complex c arbohydrates (starches) as a better source of vitamins, minerals , and energy than simple sugars. They recommend fresh fruit as a good source of carbohydrates but note that starches are b e t t e r for carbohydrate loading.
 Bob Volski, Sports T ra iner for the National Rifle A ssoc ia t ion , notes that the b i a t h l e t e n e e d s l a r g e amounts of sodium, potassium, calcium and magnesium and also needs a number of t r a c e e lements such as aluminum, boron, iodine, iron, chromium, manganese, cob a l t , copper, phosphates and molybdenum. These e le m e n ts can be got ten through a good varied die t which includes f r e s h v e g e t a b l e s and s a l a d s . He recommends reading the labels on food packages as a good method of choosing foods. He suggests a diet that has red meat only once a week with poultry and fish used as substitutes. However, if the a th le te is to cut down on red meat , then they should be aware of the need for iron supplements. Dates, prunes, apricots , raisins and most beans conta in iron. A study of the U.S. Ski team show ed t h a t s e v e r a l m e m b e r s had b o r d e r l i n e q u a n t i t i e s o f i r o n . A d a i ly v i t a m i n supplement with iron can remedy this problem.
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 4.2 Liquid In take for the B i a t h l e t e . The need for i n c r e a s e d i n t a k e of w a t e r must be noted during exercise. Warm weather and higher a lt i tudes increase the amount of water the biathlete must consume. The biathlete loses water daily in respiration, perspiration, and ur in e . An hour of vigorous e x e rc i s e can cause almost a quart of perspiration to be lost. Plain water is th e b e s t m e t h o d of r e p l a c i n g th is l o s t f luid. Gatorade and other fluid replentishers have sugar which inhibits the absorption of f luids in the system. The only supplement th at is recommended for b ia th l e t e s would be f ru to se diluted three times the recommended amount. This does not cause a sugar high with i ts r e s u l tan t insulin rush and subsequent loss of steadiness. Active biathletes should consume a minimum of three to four quarts of water daily.
 HEALTH CARE OF THE BIATHLETE SECTION 5
 5.1 B i a t h l e t e ' s H e a l th C a r e . The highly m ot ivated b i a t h l e t e is the e x c e p t io n a l individual who is often willing to endure more physical and psychological stress and t h e r e f o r e m o r e p a i n t h a n n o n a t h l e t e s or r e c r e a t i o n a l sk iers . Pain is the body’ s m e th o d of signall ing the b i a t h l e t e that something is wrong, that there are medical concerns which need c a r e . T he b i a t h l e t e should be t r e a t e d as a whole, this includes physical, psychologica l and s oc ia l needs . The coach should be aware th at these needs cannot be isolated. Physical, psychological and social needs are interrelated and must be treated together. This handbook will only give a l imited discussion of the p h y s i c a l n e e d s as
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 outlined by Kevin Moody, Head Athletic Trainer at the U.S. Olympic Training Center, Lake Placid, N.Y. The handling of psychologica l and so c ia l n e e d s c a n be studied in the text, Coaching Young Athletes, published by the National Rifle Association.
 5.2 When Should the Biathlete Seek Medical Help?
 * For all traumatic joint injuries
 * For any injury accompanied by severe pain
 * For any pain in a jo in t or bone that persists for more than two weeks
 * For any injury that doesn't heal in three weeks
 * For any injury you feel should be checked
 * F o r any i n f e c t i o n in or u n d e r th e skinmanifested by: pus, red streaks, swollen lymph nodesin the groin, armpits, throat or fever
 5.3 Who does the B ia th le te S e e ? T h e c i v i l i a n b i a t h l e t e w i l l v i s i t his genera l p r a c t i t i o n e r . The military biathlete on active duty should see the doctor at s ick ca l l , usually a general practitioner also. They may advise you to see one of the following:
 * Orthopedic Specialist - Sports injuries involving muscles and bones
 * A th le t i c T ra iners - F i rs t aid, prevention and rehabilitation of athletic injuries
 * Podiatrist - Foot problems, orthotics
 * E x e r c i s e P h y s i o l o g i s t - Body c o m p o s i t i o n , metabolism and strength
 * Biomechanic - Body movement
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 5 .4 D efin ition of In ju ries. Injur ies are c l a s s i f i e d according to the body part traumatized.
 * Sprain - A traumatic joint twist that resul ts in stretching or tearing of ligaments
 * Strain - A s t r e t c h , t e a r or rip in the muscle i tself or in the adjacent tissue
 * Contusion - or bruise, the result of a traumatic blow to the body
 * F r a c t u r e s - Interruptions in the continuity of abone
 * D is lo c a t io n s - Results primarily from f o r c e s causing the joint to stress beyond its normal anatomical limits
 T h e s e i n j u r i e s a re n o r m a l l y a resul t of improper training and falls by the biathlete.
 They ace caused by:
 * Improper or no warm-up
 * Lack of flexibility
 * Lack of experience
 * Improper skiing and falling techniques
 * Poor ski equipment and poorly maintained trails
 * F a t i g u e w h ic h r e s u l t s in l a c k of physical coordination and mental concentration
 * Training errors - usually in over-training.
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 The signs of over-training are persistent soreness and stif fness in the muscles, joints and tendons accompanied by a g e n e r a l h e a v y l e g g e d n e s s . T h e e m o t i o n a l symptoms are loss of interest in training, nervousness, depression, the inability to relax, a drop in academic or job performance, and a general "I don't care," attitude.
 Additional body signs of o v e r -1 r a in in g i n c l u d e : Headache, loss of appetite, unexplained drop in athletic performance, fatigue and sluggishness, loss of weight, swelling of lymph nodes in the neck, groin, and armpit, constipation or diarrhea, and absence of menstruation.
 5.5 Types of m usculoskeletal Injuries. Most sprains, strains and contusions result in the same path o log ica l c h a n g e s in the t is sue . Trauma, whether due to a direct blow or to s t r e t c h in g and tear in g , resul ts in d a m a g e to m u s c l e s , t e n d o n s , a n d l i g a m e n t s and a s s o c ia te d t issues as nerves , c a p i l l a r i e s and b lood v esse ls . As a consequence of the damaged capillaries and blood vessels there can be in te rn a l hemorrhaging. T h is l e a d s to in f la m m a t io n as a lo c a l body t issue reaction to the injury.
 The following signs will becom e evident in varying degrees depending upon the- severity of the injury:
 * Redness
 * Swelling
 * Local body heat
 * Malfunction

Page 47
						

Biathlon Health Care 1-42
 In i t ia l and immediate t r e a t m e n t of m ost o f th e s e i n j u r i e s c o n s i s t s o f f o u r b a s i c s t e p s . T h ey a re remembered by the formula R-I-C-E which stands for:
 * R e s t - Which d e c r e a s e s th e physio log ica l demands put upon the injured structure
 * Ice - Has se vera l physiological effects : (1) It decreases pain; (2) I t d e c re a s e s muscle spasm; (3) It decreases metabolism; (4) It decreases circulation to the immediate site; (3) It increases circulation to the area around the site
 * Compression - Puts e x te rn a l pressure on the injury site, limiting swelling
 * E levat ion - Decreases blood flow to the injury site, limiting swelling
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 I
 REGULATING TRAINING WITH A PULSE CHART SECTION 6
 In order for training to produce the desired e ffect of increased ability, the overload principle must be applied to sustained exercise. This means that for building of endurance or s t rength the t o t a l body system must be subjected to a workload that is above and beyond the le ve l to which it is accustomed. Put another way, the biathlete must work harder than normal if improvement is to made. The amount of overload or the increase in weight, distance, speed or intensity of e x e r c i s e should be ju s t enough for the athlete to readily feel that the training has been more difficult. Overload is controlled by the an in crease in intensity, duration, or frequency of exercise.
 6.1 Trainin g Overload. The training overload must be increased gradually and the rate of overload progression is important. The discomfort level of the biathlete and the s ig n s o f o v e r - e x e r t ion during the e x e r c i s e s determine the progression. Signs of over-exertion are extreme, fatigue, shortness of breath, and muscular pain. C oaches and athletes both should be sensitive to these signs when adding to a training program. The ra te of progress should not cause over-exertion.
 The in te ns i ty of e x e r c i s e is the m ost i m p o r t a n t c r i t e r i o n to c o n t r o l e x e r c i s e over load since it is r e p r e s e n ta t iv e of the le v e l of s t re ss placed on the cardiovascular system. Intensity, as represented by the exercising heartbeat, can be both a safety consideration and a training n e c e s s i ty . E x e r c i s e at too high an in tens i ty is unsafe for the c i t i z e n a t h l e t e , while e x e r c i s e at too low an in tens i ty will not yield the
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 proper training response. The b ia t h l e t e can monitor the program by keeping a record of morning heart rate.
 6.2 Controlling the Trainin g Over lo ad . All exerc ise should be within the safe upper limit of the prescribed range for hear t r a t e . The f i rs t s t e p in i n t e n s i t y regula t io n is es tabl ish in g the predicted maximal heart rate. This can be done by the following of te n used method. S u b t r a c t your age from the figure 220. The resulting number is the maximum rate your heart should beat with a maximum workload. The training rate can be set from this number. A good conditioning program should maintain a h e a r t rate between 70% and 85% of the maximal rate. Thus an athlete age 30 would have a maximal ra te of 190 and would tra in between 120 BPM and 160 BPM. These figures would be low for a nat iona l class athlete in intense training, but they can serve as safe guide lines for citizen-athletes.
 Q - HEART RATE CHART
 Average M axim umTarg et R a ta Heart R a ta
 A g* (7 0 - 8 5 % ) • (1 0 0 % )
 2 0 years 1 3 2 - 1 6 5 beets per m in 20025 years 1 2 8 - 1 6 0 beats per m in 1953 0 years 1 2 5 - 1 5 6 beats per m in 19035 years l v v - 1 5 1 kee ls Pef m>n 1854 0 years ^ beats per m in 1804 5 years beats per mm 175BO years 1 1 5 -1 4 *1 beats per min 17066 years 1 1 2 - 1 3 9 beats per min 1656 0 years 1 0 9 - 1 3 5 beats per mm 160N O T E : Your m axim um heart rate is usually 220 m inus age tor m ales and 225 m inus age tor tam ales The above figures are averages andshould be used as general guidelines_______________________________________________________
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 As a method of regulating the intens ity of train ing , th e b i a t h l e t e should check the pulse regular ly and maintain a pulse c h a r t . This c har t will show trends that can be an excellent guide to good health, and can be used to in d ica te the a t h l e t e ' s overa ll condition, f i tness , and endurance . For example, if you have an im pe nd ing co ld or o t h e r i l l n e s s or h a v e b e e n over-training, the chart will indicate an increased pulse r a t e . This early warning allows for the n e c e s s a r y protective measures.
 6 .3 D eveloping A Pulse C h art: To develop a pulsechart, one should first determine the b i a t h l e t e ' s true resting pulse r a t e . This is done by taking the pulse every morning before getting out of bed. These pulse r a t e s should be recorded for se vera l weeks. The "resting" or base-pulse rate can be calculated from the average rate for this time period. As the athlete gets in bet ter condition, the morning pulse rate will drop.
 The bes t method for taking a res t ing pulse is by locating the radial artery at the joint of the wrist just at the base of the thumb. The pulse should be felt with the middle finger of either hand. Count the pulse for sixty seconds to get the resting pulse rate for that day. Take the pulse every morning and record i t on your pulse chart.
 ■ When you stop exercising, quickly piece the tip of your third finger lightly over one of (he blood vessels in your neck (carotid arteries) located to the left or right of your Adam’s apple
 ■ Another convenient pulse spot is the inside of your wrist (radial) just below the base of your thumb (or place your hand over your heart).
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 6.4 The Pulse C h art as a Training Guide: Use thepulse r a te as a guide to regulate the intensity of the training program. By monitoring the pulse r a te every day, the biathlete can detect any change. An increase in the pulse ra te of f ive to ten b e a t s pe r m in ute usually indicates that the body has not recovered from the previous day's workout. Note: This increased pulse ra te could also indicate an oncoming il lness.1 In either case, the intensity of train ing or the amount of res t should be regulated until the base-pulse rate returns to normal.
 During training a quick recording of the pulse can be taken in ten seconds and multiplied by six. This ra te can be used to determine the number of repetitions for in te r v a l w o rk o u ts , to e s tab l ish a pace for d is ta n c e work, or to establish the length of speed training.
 The following pulse ra te p e rce n ta g e s can be used as guidelines to monitor training.
 * For d is tan ce workouts maintain the pulse rate at 60-70 percent of maximal.
 * For speed workouts maintain the pulse rate at 80-90 percent of maximal.
 * For in te rv a l workouts maintain the pulse rate above 83 percent of maximal.
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 P ?
 DEVELOPING A TRAINING SCHEDULE SECTION 7
 7.1 The Training Program. Each b i a t h l e t e ' s training program should be planned according to their specific needs. Athletes with weak arms would put additional emphasis on weight lifting and roller board exercises as well as development of heart and lungs by running and roller skiing during the summer and skiing during the snow time. The recreational biathlete (most of us fal l into this c a tegory) will plan a schedule that fits into their work or school schedule . Some of the training program concepts suggested in this handbook come from A rt S t e g e n ' s b o o k , B I A T H L O N , pu bl ished by the National R if le A ssoc ia t ion and from Rob Sleamaker, executive director of the U.S . B ia th lo n A s s o c ia t io n 's Sports Medicine Council.
 In addition to the physical training required for the biathlon, a portion of each day should be set aside for shooting. It is recommended that each biathlete obtain an air r i f le for th irty m in u te s o f d a i l y p r e c i s i o n shoo t ing p r a c t i c e at home. This air r i f le p r a c t i c e should be in addition to .22 ca l ib er r i f le p r a c t i c e on the outdoor range.
 All skiing and roll er skiing should be done with the rifle, but if due to training area limitations this is not
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 possible, s u b s t i tu te an equal weight in the harness . The b i a t h l e t e should do the majority of training with this added weight in order to train for quickness of f o o t , s t r e n g t h , and power. In areas where range faci lities are not a v a i lab le , the air r i f le l e f t at the range can be s ub s t i tu ted for the .22 caliber rifle in combination training.
 7 .2 The Weekly Schedule. Each weekly work schedule should be increased by ten p e rc e n t during th ree hard weeks fo l lowed by a fourth week that is easier than the f i r s t week . Rob S l e a m a k e r r e c o m m e n d s th is h a r d - e a s y d a i ly r o t a t i o n and w e e k ly in cre a s e of exercise. He suggests that the hard days include: one rea lly hard workout; a day of work at race pace; and one good long distance day during each week. He says th e i n b e t w e t n easy days are the time to work on strength and ski specific exercises. The key word for th is summer t r a i n i n g must be " S e l f D i s c i p l i n e . " Discipline yourself to go f a s t . Don't waste e f f o r t in developing slow muscles. Disc ipline yourse lf to be consistent in keeping to your exercise program.
 T hese schedules are ju s t suggestions to help your program organization. C reate your own program to f it you r s p e c if ic n eed s. T ak e the time for f l e x ib i l i ty e x e r c i s e s and c a l i s t h e n ic s f rom t h a t a l l o c a t e d to scheduled daily routines.
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 WEEKLY SKI PROGRAM FOR NATIONAL CLASS BIATHLETES
 MAYHours
 1 st day D is tance t r a i n in r o l l i n g t e r r a i n 12nd day Short in te r v a l t ra in in g w/shoot :30
 Streng th and s t r e t c h in g e x e r c i s e s :303rd day D is tance t r a in in g in h i l l y t e r r a i n 14th day Long in te r v a l t r a in in g :305th day R o l le r sk iing 16th day Outdoor shoot or combination t r a i n :45
 S treng th and s t r e t c h i n g e x e r c i s e s :15
 Weekly T o t a l 5 :30
 JLNEHours
 1st day D is tance t r a i n in r o l l i n g t e r r a i n 12nd day Short in te rv a l t ra in in g 1
 Strength and s t r e t c h in g e x e r c i s e s :303rd day R o l le r sk i in g w/combination 14th day D is tance t r a in in g in h i l l y t e r r a i n 15th day Long in te r v a l t r a in in g at race pace :30
 Strength and s t r e t c h i n g e x e r c i s e s :306th day Outdoor shoot or combination t r a i n :45
 R o l le r sk iing :15
 Weekly T o t a l 6 :30
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 JULYHours
 1s t day D is tance t r a i n in r o l l i n g t e r r a i n 1 2nd day Short in t e r v a l t r a in in g w/shoot :30
 S tre ng th and s t r e t c h i n g e x e r c i s e s :303rd day R o l le r s k i in g at race pace 14 th day D is tance t r a i n i n g in h i l l y t e r r a i n 1:305th day Long in t e r v a l t r a in in g 1
 S tre ng th and s t r e t c h i n g e x e r c i s e s :306 th day R o l le r sk i w/combination t r a i n 1
 Weekly T©tal 7 :00
 AUGUSTHours
 1st day D is tance t r a i n on r o l l e r sk is 12nd day Short in t e r v a l t ra in in g :30
 R o l le r s k i in g w/combination t r a i n :303rd day D is ta n c e t r a in in g in h i l l y t e r r a i n 1
 S tre n g th and s t r e t c h i n g e x e r c i s e s :304 th day Combination t r a in in g on r o l l e r sk is 1 5 th day D is tan c e t r a i n very h i l l y t e r r a i n 1
 Short in t e r v a l t ra in in g at race pace :30 6 th day Combination t r a in in g ______ 1
 Biathlon-Thc Ski Training Schedule
 Weekly Tot a 1 7:00
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 SEPTBBERHour s
 1st day D is tance t r a in in g in h i l l y t e r r a i n 12nd day Short in te rv a l on r o l l e r sk is 1
 Strength and s t r e t c h i n g e x e r c i s e s :303rd day D is tance r o l l e r sk is h i l l t e r r a i n 24th day Combination t r a in in g 15th day Long in te rv a l t r a in in g w/combination 16th day D is ta nce t r a in w/combination 1
 Strength and s t r e t c h i n g e x e r c i s e s :30
 Weekly T o ta l 8 :00
 OCTOBERt l O U i S .
 1st day D is tance t r a in in g in h i l l y t e r r a i n 1:302nd day Short in te r v a l t ra in in g :30
 R o l le r ski ing w/combination t r a in in g 13rd day Combination t r a in in g at race pace 1
 Speed and power t r a i n r o l l e r sk is 1 4th day D is tance t r a in in g in h i l l y t e r r a i n
 R o l le r sk iing 15th day Long in te rv a l t r a in in g with
 Combination t r a in in g 2S tre n g th and s t r e t c h i n g e x e r c i s e s :15
 6th day D is tance t ra in in g in h i l l y t e r r a i n 1
 Weekly Total 9:15
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 NCMM1ER
 [Dryland t r a in in g u n t i l snow]Houts.
 l s t day D is ta n c e t r a in in g in h i l l y t e r r a i n 2S t r e n g th and s t r e t c h in g e x e r c i s e s :15
 2nd day Short i n t e r v a l t r a in in g w/rollers k i in g in combination 1:15
 3rd day Combination t r a in in g 1Natural in t e r v a l or f a r t s l e k 1Speed t r a i n i n g at race pace :30
 4 th day D is ta n c e t r a in in g in h i l l y t e r r a i n 1:30S t r e n g th and s t r e t c h in g e x e r c i s e s :15
 5th day Combination t ra in in g 1:306 th day D is ta n c e t r a in in g in h i l l y t e r r a i n 1:30
 S t r e n g t h and s t r e t c h i n g e x e r c i s e s :15
 Weekly T o t a l 11 :00
 TRANSITION TO SKI TRAINING-TWO WEEKS
 Hours1 s t day D is ta n c e & technique r o l l i n g t e r r a i n 22nd day D is ta n c e 8t technique r o l l i n g t e r r a i n 13rd day D is ta n c e & technique r o l l i n g t e r r a i n 24 th day D is ta n c e fit technique r o l l i n g t e r r a i n 15 th day D is ta n c e fit technique r o l l i n g t e r r a i n 2
 Run short i n te r v a l t r a in in g 16th day Technique w/combination t r a in in g 27th day Ski technique h i l l y t e r r a i n 28th day Ski na tu ra l in te rv a l w/combination 29 th day Ski h i l l y d is tan ce at race pace 210th day Ski long i n te r v a l t r a in in g 1
 combination with shooting 111th day Ski d i s t a n c e in r o l l i n g t e r r a i n 2
 Sk i combination with shooting :3012th day Ski combination with shooting ______2
 Two weeks total 23:30
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 DBGM1ERtJeuLS.
 1st day Ski d is ta n c e t ra in in g 2Combination shooting and sk iing 1
 2nd day Ski combination with shooting 1Ski short i n te r v a l t ra in in g : 45
 3rd day Ski natura l i n te r v a l or f a r t s l e k 1Ski speed t r a in in g race pace : 45
 4 th day Ski d is ta n c e t ra in ing 1Stre n g th and s t r e t c h in g e x e r c i s e s : 15
 5th day Ski combination t ra in in g 1Ski long in t e r v a l t ra in in g 1
 6th day Ski natura l in t e r v a l t r a in in g 1
 Weekly t o t a l 10 :45
 JANUARYHours
 1st day Ski d is ta n c e t ra in in g 2S t r e t c h e x e r c i s e s : 15
 2nd day Ski combination w/shooting 1Ski speed t ra in in g : 30
 3rd day Ski natura l i n te r v a l t r a in in g 1:30Ski speed t ra in in g race pace : 45
 4th day Ski d is ta n c e w/combination 1S t r e t c h e x e r c i s e s : 15
 5th day Ski combination w/shooting 1Ski long i n te r v a l t ra in in g 1
 6th day Ski combination w/shootinc 1
 Weekly T o t a l 1 0 :1 5
 FEBRU ARY AND MARCH
 All training during these months should be geared to as many b ia th lon and ski competi t ions as poss ible . Generally combination training and c a l i s th e n ic s should be maintained six days a week for a minimum of two hours each day. Only light skiing, prec is ion shooting, and s tre tch in g ca l i s th en ics should be done on the day before a race. Ten hours sleep on the night before .
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 WEEKLY SHOOTING TRAINING FOR SERIOUS BIATHLETES
 SECTION 8
 The purpose of precision shooting practice during the summer season is for the biathlete to build confidence in their ability to fire the shot precisely in the c e n te r of the b ia th lon t a r g e t when shooting with no pulse. The ability to do this repeatedly in both the standing and prone positions will allow the biathlpte to develop the proper h a b i t s fo r s h o o t i n g t h a t w il l b e c o m e a u t o m a t i c du r ing th e s t r e s s of the r a c e . These unconsc i o u s - c or r e c t r e s p o n s e s wil l a l lo w p r o p e r perform ance during com peti t ion without consciously telling the body to perform. To reach this high s ta te of preparation requires hours of training.
 All outdoor p rec is ion shooting during the summer should be with a light jacket to dampen the pulse and protect the arm from the sling; with the ski glove on the l e f t hand; with the biathlon rifle without carrying harness; and at the UIT 50 meter in te r n a t io n a l ta r g e t (NRA A-20/5) or the Bia thlon Training t a r g e t NGB Form 145-5. The biathlete should use a wind f lag at all t imes in order to le arn the wind's e f fe c t on the flight of the bullet. The summer months should also be used to a t t e n d s h o o t i n g t o u r n a m e n t s w here the fundamentals of shooting can be ho ne d u nder the pressure of competition.
 World c lass biathletes are usually also national class shooting c om pet i tors capable of f ir ing the minimum quali fying standards for invitation to the U.S. Shooting Team trials. Those scores are 590 out of 600 in the 50 m eter prone events , and a 350 out of 400 in the standing e v e n t . A tta in ing those minimum s c o r e s r e q u i r e s d e d ic a te d p r a c t i c e . At l e a s t one outdoor shooting com peti t ion per month should be p la n n e d throughout the summer. Some t imes shown for the shooting schedule may also appear as c o m b i n a t i o n training under the skiing schedule.
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 SHOOTING SCHEDULE
 MAYHours
 1st day 20 shots prone a i r r i f l e :302nd day Combination t r a i n i n g / r o l l e r sk is : 30 3rd day 60 shots prone .22 cal p r e c i s i o n 14th day 40 shots standing a i r r i f l e 15th day 40 shots stand .22 cal p r e c i s i o n 16th day Combination t r a i n i n g / r o l 1er sk is :45
 Weekly T o ta l 4 :45
 JUNEHours
 1st day 20 shots prone .22 cal r i f l e 1: 3040 shots stand
 2nd day 40 shots stand a i r r i f l e 13rd day Combination t r a i n i n g / r o l 1er sk is 14th day 30 shots prone .22 cal r i f l e :305th day 40 shots stand a i r r i f l e6th day Combination t r a i n i n g / r o l l e r sk is 1
 Weekly T o ta l 5 :00
 JULYHours
 1st day 20 shots prone .22 cal r i f l e 1 :3040 shots stand
 2nd day Combination t r a in in g on r o l l e r ski : 30 3rd day 40 shots standing .22 cal r i f l e 14th day 20 shots prone a i r r i f l e :305th day 40 shots standing .22 cal r i f l e 16th day Combination t r a in in g 1
 Weekly T o ta l 5: 30
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 AUtUSTHours
 1 st day 40 shots prone/stand .22 cal 12nd day Combination t r a i n i n g / r o l l e r sk is , :30 3rd day 40 shots stand a i r r i f l e 14th day Combination t r a i n i n g / r o l 1er sk is 1 5th day 40 shots a i r r i f l e stand 16th day Combination t r a in in g 1
 Weekly T o ta l 5 : 30
 SEPTEMBERHout-S-
 l s t day 40 shots prone/stand .22 cal 13rd day Combination t r a i n i n g / r o l l e r sk is 1 4 th day Combination t r a i n i n g / r o l 1er sk is 1 5th day 20 shots e a . prone/stand w/pulse 16th day Combination t r a i n / r o l l e r sk is _____1
 Weekly T o ta l 5 :00
 OCICBERHours
 1st day 20 shots prone/stand .22 cal :302nd day Combination t r a i n / r o l l e r ski 13rd day 20 shots ea. prone/stand w/pulse 14 th day 20 shots stand a i r r i f l e :305th day 40 shots ea . prone/stand w/pulse 16 th day 20 shots stand a i r r i f l e 1
 Weekly Total 5:00
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 NdV&BER
 1st day 20 shots stand a i r r i f l e 2nd day Combination t ra in in g 3rd day Combination t r a i n / r o l l e r ski 4th day P r e c i s i o n t r a i n no pulse 5th day Combination t r a i n w/pulse 6th day Combination t r a in in g w/pulse
 Hours : 30
 1: 15 1
 : 30 1 : 30
 . 1 ...
 Weekly T o ta l 5 : 45
 DURING TRANSITION ID SKI TRAINING
 1 st day 20 shots stand/air r i f l eHoyiJC S
 : 3 0
 2nd day 20 shots stand/air r i f l e : 3 0
 3rd day 20 shots stand/air r i f l e : 3 0
 4th day 20 shots stand/prone a i r 15th day 20 shots stand/air r i f l e : 3 0
 6th day Combination t ra in in g 27th day 20 shots stand/air r i f l e : 3 0
 8th day Combination t ra in in g 19th day 20 shots stand a i r r i f l e : 3 0
 10th day Ski combined with shooting 111th day Ski combined with shooting : 3 0
 12th day Ski combined with shooting 1
 Two weeks to ta l 8 :00
 The s k i i n g e m p h a s i s d u r i n g t h i s p e r i o d may u t i l i z e mos t o f t he o u t d o o r t i m e . Thus most shooting wi l l be done in the eveni ng w i t h the a i r r i f l e to keep the ment a l d i s c i p l i n e of s h o o t i n g sharp.

Page 63
						

Biathlon-The Shooting Schedule 1-58
 DROM1ERHour s
 1st day Combined shooting and sk iing 12nd day Ski combined with shooting 13rd day 20 shots stand a i r r i f l e :304th day 20 shots stand a i r r i f l e :305th day Ski/shoot combined t r a i n 16th day 40 shots a i r r i f l e 1
 Weekly t o t a l 5 :00
 JANUARYHours
 1st day 20 shots stand a i r r i f l e :302nd day Ski combined w/shooting 13rd day 20 shots stand a i r r i f l e :304th day Combination T ra in in g 15th day Ski combined w/shooting 16 th day Ski combined w/shooting 1
 Weekly T o ta l 5 :00
 FEBRUARY AND MARCH
 Try to schedule 40 shots with air rifle each day that combination training does not take p la ce during these peak competit ion months. The precision shooting skills must be maintained with the air r i f le during t h e s e months of firing on the relatively large biathlon target.

Page 64
						

M O N T H L Y T R A I N I N G S U M M A R Y Name:
 year month weak nos. weight changes
 distance
 interval combination
 st rength roller ski
 tempo competition
 other
 total month
 h r s kms com m ents
 l of rds. training days -.rest days :
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Biathlon Marksmanship Training 2-1
 ' . V *V
 INTRODUCTION TO MARKSMANSHIP FOR THE BIATHLETE
 CHAPTER 2
 This chapter outlines and explains the fundamentals and techniq ues of the shooting port ion of biathlon's dual e ve nt . This in form ation h a s b e e n d e v e l o p e d through many years of com pet i t ive marksmanship and biathlon competition. Most military b i a t h l e t e s already know some fundamentals of shoot ing , but i t is the extreme stress caused by the skiing that causes errors in judgment and performance while on the range. The biathlete must recognize th at the bas ic fundamentals and t e c h n i q u e s o f m a r k s m a n s h ip do n o t c h a n g e . However ,the appl ica t ion of these fundamentals and techniques will d i f f e r from one competitor to another and from one race to the ne x t . We will look at the equipment necessary for shooting and then move to the very basics of biathlon shooting.
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 SHOOTING EQUIPMENT SECTION 1
 Before b i a t h l e t e s can p a r t i c i p a t e in marksmanship training or c om pe t i t io n , they must have the minimum following equipment:
 * - A. ,u ‘ A . . . , > ■ . t ' ■ \
 i
 1.1 The Rif le . The rifle is always .22 caliber r imfire, magazine fed, bolt ac t ion weighing approximately ten pounds. The trigger must be capable of holding a 500 gram w eight . The sights are usually hooded with both front and rear ad justable a p e r tu re s . The best r i f le s also have snow covers for the muzzle and sights to prevent clogging in the event of a skier fa l l ing. Each c o m p e t i tor will need f ive 5-round capacity magazines for the rif le . Most newer rifles have magazine wells in the stock to hold the magazines.
 1.2 Ammunitions. Most t a r g e t g rad e . 2 2 c a l i b e r ammunition th at does not e x c e ed 1378 ft/sec at the muzzle can be used for the bia th lon. The r i f le and ammunition should be able to shoot a group no larger than a 5 cent p i e c e . E x t re m e co ld t e m p e r a t u r e s gre a t ly a f f e c t the accuracy of the ammunition. Some ammunitions perform better in cold te m peratures than o t h e r s . T h e s e are normally not availab le through military distribution channels . In most r i f l e s , barre l fouling caused by unburned powder in the cold is the greatest cause of in a c c u r a te grouping. Usually each
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 succeeding five shot group will be d ram at ica l ly larger th an th e p r e c e d i n g group f i r e d du r ing s u b - z e r o temperatures. Cleaning the unburned powder from the bore with rod and brush is the best and fastest remedy. Time spent in running the brush through the bore once b e fo re the second prone s tage in the distance races will more than e q u a l the t im e p e n a l t y f rom one i n a c c u r a t e shot and will reduce the shot group to its original size.
 v.
 1.3 The Sling and Harness. Each rifle has a fore end s t o p w h e r e th e s l in g is a t t a c h e d . Usually this moveable stop is in a r a i l w h ic h a l l o w s i t to be a d ju s t e d for the le ng th of the sho o te r ' s arm. The recommended sling is a short length of nylon webbing with an open hook. During prone shooting the hook is attached to a "D-ring" sewn on a sling cuff. The cuff is perm anently f i t t e d to the rac ing uniform arm and held in place by ve lcro . The hook and ring allows rapid a t ta c h m e n t and weighs less than a regular sling. The sling and hook is normally restrained by an e la s t i c cord to keep it from dangling while in the standing position. The carrying harness is fastened to the ri f le forearm and butt allowing the rifle to be carried in the c e n te r of th e s k i e r ' s b a c k thus g iv ing th e arms clearance during poling.
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 4
 1.4 Sp o t t in g S c o p e . The most expens ive p ie c e o f equipment n e x t to the rifle and the most important is the spot t ing te le s c o p e for use during p r a c t i c e and p r e - r a c e zeroing sessions. Every biathlete should have their own good quality 20 power spott ing scope . The te le s c o p e should have adequate le nses to allow the shooter to see .22 caliber bullet holes at 50 f e e t and 50 m e t e r s . An equally important element is for the rear lense to be big enough to allow the eye to be held two to four inches away from the lense and still see the target image. Many inexpensive scopes have s m a l l r e a r l e n s e s which require the eye to placed almost against the g lass . This is not d e s i re a b le . If the b i a t h l e t e is tra in ing with the air rifle the scope should also be able to focus as near as 10 m eters (33 f e e t . ) E a c h scope should have a bipod and extension rods long enough to use the scope while training in the standing position.
 1.5 Addit ional Equipment . Eac h shooting kit should also contain a magazine b el t i f using a r i f le without magazine s to rag e wells in the stock. The belt should f it snugly around the waist and have secure pouches to k e e p th e magazines from fal l ing out or snow from getting in. Two small c onta iners capable of holding th ree loose rounds each, easily opened with gloves on, and able to fit into the magazine b e l t will be needed to s to re the rounds to be declared in the team race. A shooting and wax diary should be kept w i t h th e b i a t h l e t e ' s k i t for use every day a f t e r shooting or skiing. A teflon coated cleaning rod with .22 c a l ib e r
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 bronze brush, a nylon brush, and p a tch tip should be kept in the protective foam padded rifle case. A bore guide, a metal or wooden tube which replaces the bolt during c l e a n i n g and al lows the cleaning rod to be inserted without touching the chamber walls, should be part of the cleaning tool. kit . Touching the bore could damage both the cleaning rod and bore surfaces. Other cleaning equipment should include soft cleaning patches, oil, bore cleaner, a toothbrush and e i th er a powdered graphite or similar dry lubricant that can be used on the firing pin at sub-zero temperatures. A spray lock de-icer works well for drying any parts that might have water in them that could freeze. Ice in the f ir ing pin or magazines is a common cause of rifle malfunction.
 Shooting Equipment Sunnary.
 5-round magazines (5) 3-round conta iner (2) T e f lo n c lean in g rod Foam padded r i f l e case Brass b r i s t l e brush Spot ting scope Powdered graphite Bipod and extens io n rod Wax and Shooting Diary
 OilBore c leanerToothbrushD e - i c e r
 Magazine b e l t S l in g cuff Patches Rod t ip Bore guide
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1.6 Cleaning Instructions. All rifles should be cleaned and lightly oiled after each day of use.
 Step 1. The bolt should be removed, all bullet wax and carbon build-up should be wiped clean, and the e x t e r i o r of the bolt lightly oiled then wiped dry. The oil should not penetrate the f ir ing pin area as this can f reeze and cause sluggish lock time. The shell extractors should be especia l ly cleaned of wax buildup.
 Step 2. Clean the area around the chamber where the bolt face recesses. Wax and carbon build up h e r e c a n p r e v e n t t h e b o l t f rom c l o s i n g .
 Biathlon Marksmanship Training 2-6
 Insert bore guide to protect chamber
 Step 3. The bore guide should be inserted in place of the bolt. This keeps the te f lo n sides of the rod f rom being peeled by the sharp chamber edges and reduces the bore cleaner and oil from b e i n g d r a w n i n t o th e t r i g g e r m e c h a n i s m .
 Step 4. T h e b r a s s b o re b r u s h , d ipped in bore cleaner should be pushed through the bore ONLY FROM REAR TO FRONT. [An exception can be made to clear the bore during the r a c e . ] The b r u s h is u n s c r e w e d a t t h e m u z z l e and re-attached to the rod in the rear. Do not draw the brush b ack through the bore as this brings impurities back against the crown and bore. The brush should be passed through the bore two or three times. Do not scrub the bore . Unburned
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 powder and carbon will be cleaned out with only a few passes of the brush.
 Step 5. R ep lac e the brush with the patch tip and run c le a n p a tch es through the bore u n t i l a l l t ra c e of lead fouling is gone. Use a new patch each time. Do not oil the bore unless the r if le is to be put away for some t ime. Then store with muzzle down to prevent oil from running into the trigger.
 Upon n ext use BE SURE TO REMOVE THE OIL WITH A DRY PATCH BEFO R E FIRING AGAIN.
 Step 6. Wipe the e x te r io r of the metal parts with a lightly oiled patch. Do not wipe the e x te r io r w ith WD40 as this may resul t in the blueing being destroyed.
 Step 7. Keep the trigger mechanism clean and dry. Only use compressed air to c le an the t r ig g e r . Be sure th at any moisture in the air is dried from the trigger. Do not oil. Oils can c o l l e c t g r i t and dust w hich c a n great ly a f f e c t the consistency of trigger performance.
 Step 8. S ights should only be dry-brushed clean. Any oil le f t on the sights can s p a t te r in to the eyes.
 The r i f le should be transported in a lockable, rigid, foam padded c o n ta in e r . If t r a v e l l i n g by a i r , th e conta iner l a t c h e s should also be taped shut. At home the r if le should always be removed from the foam padded c o n ta in e r and be s tored in a very dry locked conta iner with no moisture carrying foam near the rifle.
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 SAFETY SECTION 2
 2 .1 S a f e ty F i r s t . S a f e t y must always be the f i r s t cons idera t ion whenever handling a f i re a rm . E v e r y b i a t h l e t e should be responsive to the a c t io n s of all persons handling firearms on and o f f the range. Any person observing a dangerous situation may call "Cease f i r e . " Any person observing an unsafe a c t has the responsibility to correct that act .
 2.2 Safety rules to be observed behind the firing line.
 * The r i f l e will have the chamber empty, bolt open, and magazine out at all times.
 * The r if le may not be aimed, dry f ired , or brought to shoulder except in des ignated a re a s .
 2.3 Safety rules to be observed on the firing line.
 * A m m u n i t i o n s h o u l d be i n s p e c t e d f o r cleanliness and serviceability.
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 * The rifle bore should be in sp ec ted to ensure it is clear.
 * Rif les should be pointed up or down range at all times.
 * All loading & unloading must be done with barrel pointed in the d ire c t io n of the ta r g e t .
 * A f te r f i r ing, the r i f le should be cleared by opening the bolt and visually i n s p e c t i n g the chamber,
 * Follow all special safety rules that pertain to the competition or practice.
 2.4 General safety rules to be followed at all times.
 * T r e a t e v e ry r i f l e as i f i t w e r e l o a d e d .
 * Keep the muzzle pointed in a safe direction.
 * Actions should be kept open with bolts to the re ar unless the shooter is on the firing line and the proper command has been given by the range off icer .
 * All commands given by the range off i cer must be followed immediately.
 * N e v e r handle a f irearm on the line when someone is down range.
 * U p o n f i n i s h i n g the r a c e a l l r i f l e s are inspected. A live round in e i th er the chamber or a m a g a z i n e in the r i f l e would resul t in immediate disqualification.
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 SHOOTING FUNDAMENTALS SECTION- 3
 3.1 Proper Shooting T echn iques. T he re are severa l t e c h n i q u e s t h a t a re i n t e g r a t e d and almost occur simultaneously to produce the c e n te re d shot . These t e c h n i q u e s in c lu d e breath in g , s ighting and aiming, trigger control and follow-through.
 3.2 B re a th C o n tro l. The first technique or aspect of firing the shot is b r e a t h c o n t ro l . The b i a t h l e t e will find th a t the a c tu a l process of b re a t h control while racing does not differ much from b reath co n t ro l while shooting for precision practice . The breathing sequence during racing is much more rapid and the b r e a t h s are d e e p e r , but when s ta r t in g the contro l proce ss , the e l e m e n t s and t im in g i n v o l v e d in t h e c o m p l e t e re s p ira to ry cyc le are the same as in slow precision shooting.
 When skiing, the b i a t h l e t e will move to the firing line while taking deeper, slower breaths to saturate the lungs with oxygen; this process will continue during loading and preparation for firing. When the f e e t and body have been pos it ioned for f ir ing , the breathing process will be stopped for 3-4 seconds during which time the shot will be f ired . During this period the Valsalva E f fec t , which automatically reduces the heart
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 rate, will be present. If the biathlete holds the breath any l o n g e r th e h e a r t r a t e will ac tua lly in c r e a s e . Between shots, the b ia t h l e t e will take two to three deep breaths rapidly as if panting.
 The best method when reaching this p a u s e is to brea th severa l t imes naturally which causes the front sight to go up and down through the t a r g e t . When ready to begin the final hold prior to breaking the shot (squeezing the. trigger,) take a sl ightly deeper b reath , then exhale to the point where a proper sight picture is obta in ed . This sight p ic tu re can be adjusted by shifting the entire body.
 The proper sight picture and complete exhalation in the prone position should be when the lungs are at atmospheric pressure where the throat does not have to be closed to stop the air flow. By leaving the throat
 „open when firing, the rapid beat of the heart does not cause the building of pressure in the lungs which would cause the entire chest to move with each beat. If the throat is closed, trapping air in the chest a c t s l ike a drum or a ba lloon that is t ied shut and squeezed. Something has to give during the heartbeat when in the prone p o s i t i o n with the diaphragm on the ground. Leaving the throat open will -allow the compressed a i t to surge in and out of the lungs naturally. This surge will not be noticeable, but the reduced hear t pounding will grea t ly ease the shooting hold. The placement of the sight p ic tu re in the standing posi t ion with the throat open will take considerably more practice, but the pr inciple remains the same when the weight of arms and rifle presses on the chest.
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 RaceBrea thing
 DeeperBreathing
 HoldingBreath f Shot
 |Fired
 0— 1 - - 2 - - 3 - - 4 — 5 — 6— 7-
 Time
 - 8 — 9 - - 10- - 11— 12- j - 1 3 - 1 4 - 1 51 - - 2 - - 3 ---- 4-----5--J-6
 in Seconds *
 Timing H ie Breathing Pattern
 The holding of the breath must never go on beyond 4-6 seconds as the eyes lose their acui ty becau se the body has begun to run out of oxygen thus impairing performance. The greatest cause of bad shots in the standing position is holding the breath and the shot too long. If the shot does not break in the first breathing pause, during the exercise of the biathlon, take two to three deep breaths and begin again. Once the posit ion is es tabl ished , a consistent, even cadence in firing the shots will result in b e t t e r overa ll s c o r e s . P r o p e r s h o o t i n g c a d e n c e must be worked out individually. Allowing the lungs to reach atmospheric pressure and the th roa t to remain open during the pause will also re lax the neck , shoulders and u p p e r c h e s t . D e e p breaths are not recommended during precision practice.
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 Ftont Sights with insects
 3 .3 The S igh ts. Good equipment is n e c e s s a r y fo r proper sighting and aiming. Ensure that the front and rear sights are rugged and detachable. The front sight should have a g lo be- type cover and a s e l e c t i o n of different sized apertures (circles).
 R est Sights
 The rear sight should have several mounting posit ions in order to be able to adjust it for proper eye relief . The rear .sight adjustments should give a positive c l i c k . T h e s e a d j u s t m e n t s should be cons is ten t for every movement both in e levat ion and w in d age . A lw ays c h e c k f o r b a c k l a s h in the s ights . This unwanted condition is when the s ig ht d o e s n o t r e s p o n d f o r se vera l c l i c k s when the sight is turned in a reverse direction. The rear sight should have an ad justable aperture that can vary the amount of light let through. This has a distinct effect on the sharpness of bullseye.
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 3.4 Head pos i t ion . The head should be placed in a n a t u r a l p o s i t io n to see through the sights without causing muscle s t ra in in the ne c k , the shoulder or especially in the eye i tself . If the vision is out of the top or the side of the eye , the eye muscles will be s t ra in e d . Eyes function best in their natural, forward looking position.
 A good head position is also necessary to provide for a b a l a n c e d shooting pos it io n . The head should be relaxed down and sl ightly forw ard . In this way the body's natura l equilibrium will minimize body sway. In most c a s e s the r i f l e is c a n te d in to the pos it ion to allow the head to re lax natura lly and the eye to be al igned with the s igh ts . C a n t i n g th e r i f l e is an entirely acceptable technique. The shooter must simply insure the cant to be c o n s i s te n t . The d is tan ce from the eye to the sight will normally be at least one inch. It is crit ical that the eye relief also be consistent from shot to shot.
 3 .5 Shoot with b o th eyes open. The best use of the eyes is derived from keeping both eyes open while f i r ing . I t is na tu ra l for the eyes to work as a team. If one eye is squinted or c losed , the other eye will have a tendency to do the same. This will also result in fatigue of the eye muscles. A patch should not be p laced over the eye as this will place the non-shooting eye in to t a l darkness causing the pupil to e n la rg e . S i n c e th e e y e s w ork as a team, the pupil of the shooting eye will also enlarge causing the acuity of the shooting eye to be decreased. A buff colored blinder fastened to the rear sight can block out the image in th e n o n - s i g h t i n g eye y e t s t i l l allow both eyes to
 s.1
 A Good Upright >Head Position
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 naturally respond to light.
 Sii]ht HlufHtrnnt i.i S i mpl y (hi n h t i u n ^ h t p h e h r c r n (he trnt,t slq h t nut/ M i r e a r sit/ht u i ( h n s p n t t,, y„ur eye .
 3.6 Aiming-Sight Alignment. The most cri t ica l element of s ighting is sight alignment. This is the relationship of the eye to the rear sight, the rear sight to the front sight and the front sight to the target . Proper alignment is when the circle of the bullseye is centered in th e c i r c l e o f the front sight, which is in turn centered in the center of the rear sight) all of which is seen through the c e n t e r of the eye. A very small error in sight alignment will cause a dramatic change in the placement of a shot on the target .
 3.7 Aiming-Sight Picture. With the apertu re ( c i r c l e ) front sight, sight picture is simply center in g of the bull seye in the middle of the front aperture. A line of white should be easi ly seen all around the bullseye while i t is c e n te re d in the f r o n t sight. If the l ine of white is not easily seen , the front aperture is not la rge enough. Most biathlete's will use the 3 . 0 mm to 3 .6 mm aperture.3 .8 Fixed Vision. Do not stare at the sight picture for more than 4-5 seconds. When the eyes are focused on a single image for a longer period, the target image can be temporari ly burned into the re t in a . This is especially critical under the harsh lighting conditions of the biathlon. This image may be mistaken for the true sight pic tu re and will impair the shooting performance. To avoid fixed vision, blink or slightly shi ft the vision every four or five seconds.
 <9*
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 3 . 9 T i i g g e t S q u e e z e . Most t r a i n i n g and r a c e competition firing will be done while wearing the skiing glove. The added th ickness of the glove w i l l n o t change the fundamentals of proper trigger control. The trigger weight must be a minimum 300 grams and may be increased further to solve any problems of not being able to feel the trigger.
 Time wasted in taking off and putting on the glove for shooting cannot be re c o v e r e d on the race track. The shooting finger glove liner tip may be removed to assist in trigger sensitivity. This will leave the leather shell which is usually warm enough even in sub-zero temperatures.
 In any shooting position, the best hold, or the period of maximum steadiness, occurs when the body and the r i f l e a p p r o a c h n e a r - p e r f e c t e q u i l i b r i u m . T h is equilibrium is cri tical and is easi ly disturbed by poor t r ig ger contro l . Poor trigger control is caused by one of the following reasons:
 * A misplaced trigger finger, or
 * Failing to i s o la te and use only the muscles controlling the trigger finger.
 To properly position the trigger finger:
 * P l a c e the hand on the rifle grip so that it is c o m fo r ta b le and can move f ree ly . T he r i f l e should be g r ip p e d w ith th is hand only firm enough to have positive contro l of the tr ig ger .

Page 82
						

Biathlon Shooting Fundamentals 2-17
 * Curve the trigger finger so th at i t does not touch the s to c k . P la c e the thumb up on the stock, not deep in the thumb slot.
 * Use the front pad or tip of the f inger to manipulate the trigger.
 If th e hand and tr ig ger f inger are in the proper position, the line-of-pull will be parallel with the rif le b a r r e l and w il l enable the tr igger to be squeezed without disturbing the rifle aim. If the t r ig ger fee ls heavy, additional pressure on the thumb will usually solve the problem.
 The b i a t h l e t e must isolate and use only the muscles that control the trigger finger. O f te n , a shooter will use th e m u s c le s of th e r i g h t hand (r ight -handed shooter) , or will a n t i c ip a te the shot and move the shoulders, or even re lax the arm and lower the rifle before the bullet has l e f t the b a r re l . Some novice s-hooters will exper ience dis tu rbances from muscles located in other parts of the body. The firer can best recognize the source of these disturbances by studying the muscle reaction while dry f i r ing. The co ac h can usually id en t i fy and ass ist the biathlete in correcting these problems, by using the "ball and dummy" e x e r c i s e . In this e x e r c i s e , the co ac h periodically replaces live rounds with empty cases in the r i f l e . The shooter r e a c t io n when no shot is fired will often lead directly to the problem area.
 500----------------------------------------------- ar-------- Rifle Fires400 Trigger300 Tension ' Breath Hold200 In Grams 100Seconds— 1 ." - i ___ l ____4___ 5___ 6___ 7 8 9 10
 CONTROLLED TRIGGER SQUEEZE
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 In the prone p osition , f ir ing is accomplished by a smooth,s teady in cre a s e in pressure against the trigger when the r if le is s t e a d i e s t . This gradual i n c r e a s e cont inues unti l the r i f l e fires. If the trigger pull is smooth and gradual, the shooter is a bit surprised by the firing of the rifle.
 However, for the standing position, the duration of the shooter hold will determine how much pressure is applied to the trigger. Most good shooters know their trigger so well that they can apply pressure when the sight p ic tu re is good, maintain that pressure when the sight p ic tu re d e t e r i o r a t e s , and th en c o n t i n u e the pressure when the sight picture improves again. This takes practice and confidence in the ability to maintain a hold. The standing squeeze is not as slow as the prone trigger manipulation. Because the p e r f e c t sight p i c t u r e is not h e ld f o r long periods of t ime, the shooter must be prepared to fire the shot faster . This m e a n s b e i n g prepared to f ire as soon as the sight picture is perfect . If the b iathle te has to see i t and then to think about it, the picture will be lost and the process must begin all over again. As soon as the rifle is loaded and the body is relaxed, the shooter will be thinking about firing the shot. Precision p r a c t i c e will r e in f o r c e the process to the point that the brain takes over and the shot is fired when the p ic tu re is proper without the conscious trigger manipulation.
 When first learning trigger control, the biathlete will consciously d i re c t the trigger finger, but in time, the visual stimulus of a good sight p ic ture will e l i c i t an u n c o n s c i o u s response . The t r ig ger c on tro l will be a lm o s t a u t o m a t i c - a c o n d i t i o n e d r e f l e x . With continued marksmanship experience, the biathlete will le arn to shoot well, even while the r if le may s t i l l wobble around, as in the standing position. In order to accom pl ish this the b i a t h l e t e must d e v e lo p a good position and learn to shoot during the time of maximum steadiness. Concentration must be focused on the hold and keeping the body s t i l l . Any movement must be anticipated before the body begins to move and that
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 movement is transferred to the rifle.
 When tr ig ger control is learned and a good sight picture is achieved the trained b ia th le t e will f i re the shot almost automatically. Starting over, when needed, takes discipline. The greatest cause of bad shots is not knowing when to stop the process , b rea the and begin again.
 3.10 The Most Common Mistake. The " jerk" is the most common trigger control mistake made by new shooters in the standing posit ion. A je rk is when a shooter momentari ly sees p e r f e c t s ight p ic ture and a p p l i e s immediate t r igger pressure causing the rifle to fire an in s ta n t a f t e r the pressure is applied. This sudden pressure usually moves the rifle before the bullet clears the barrel. It happens so quickly that the shooter may not r e a l iz e that aim has been radically disturbed. The result is usually a shot that misses the t a r g e t . The solution is continued practice on the squeeze and the hold in the standing posit ion. The air r i f l e , with i ts slow v e loc i ty and thus longer barre l t ime, provides dramatic proof that trigger squeeze and hold achieve bet ter results.
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 3 .1 1 Follow through. An important e lement of the s h o o t i n g process is ca l led fol low through. This is maintaining the steady hold and proper sight alignment unti l the b u l le t has l e f t the barrel. A good word of advise is not to begin the next shot until you hear the f i r s t one hit the target. Proper follow through allows the shooter to actually call the location of the shot.
 3 .12 Sight Adjustments. The rear sight can be adjusted to move a shot v e r t i c a l l y or h o r i z o n t a l l y . T h is ad justment is n e c e s s a r y to allow the zeroing of the rifle or to compensate for the effects of the w eather . It d oe sn ' t m a t te r how good the biathlete's hold is, if the rifle does not shoot to i t s p o in t -o f -a im , you will miss the target.
 Most r i f l e s will be equipped with a 1/4 (American rifles) or a 1/6 (European rifles) minute of angle (MOA) rear s ight. This means that each click will move the strike of the bullet approximately 1/4 or 1/6 of an inch at one hundred yards. As all firing in the biathlon is at 50 meters, a good measurement to remember is, that w i t h the 1/6 MOA sight, four c l i cks will move the s t r ike of the bullet approximately 1/2 inch at that distance.
 T h e m a n i p u l a t i o n o f th e s ig h t should b e c o m e au tom at ic without requiring looking a t th e s i g h t ' s d i re c t io n a l arrows. The biathlete should be so familiar with the necessary movement for left and right and up and down th at sight adjustments can be taken without consciously thinking about the proper d irec tion to turn the sights.
 E a c h b i a t h l e t e should also be fam il iar with the mechanical zero of their rifle. This sight setting is for 50 m e t e r s w ith no wind or fo r 50 f e e t indoors. Knowing the mechanical zero will allow for re-adjusting sights without f ir ing zeroing rounds in the event the wind direction changes between pre-race zeroing shots and start time. This zero should always be recorded in the Shooting Diary.
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 3.13 Zeroing with a high pulse. All p t e - r a c e sighting shots should be taken with approximate ly the same pulse beat that will be experienced in com peti t ion , as the zero will normally change when f ir ing with and without a pulse. Usually a high pulse will cause shots to hit low. A good five shot group with pulse should be no larger than a twenty-five cent piece. This takes cons iderable p r a c t i c e . All combination training should be with a high pulse. Precision marksmanship training on the .22 ca l ib er range and with the air rifle should be with low pulse. In precision training the o b j e c t is to in te r n a l iz e the a c t of shooting a pe r fec t shot so many times th at the same thing happens during the stress of the race.
 SHOOTING IN THE WIND SECTION 4
 The Wind Blows Equally On All Competitors
 4.1 Shooting in the wind. The terrain around a range is a var iable which always a f f e c t s the path of the bullet . Wind flowing across a berm or o th er l a r g e
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 object acts like water in a w a t e r f a l l . As the weight o f th e wind c a s c a d e s of f the o b j e c t i t pushes the bullet down as well as in the direction of the flow of th e w ind . The land masses behind and beside the range, the trees, and even the range buildings a f f e c t the flow of air across the range. The biathlete and the s h o o t i n g c o a c h should be a w a r e o f t h e r a n g e characteristics and the prevailing wind conditions.
 Wind From L eft Pushes B u lle t Right ft Down
 VWind from Right — Pushes B u lle t
 L e ft ft U|p
 R ead the wind direction by the clock. Wind from that direction pushes the bullet up or down as shown.
 An in crease in wind velocity from the lef t will move the strike of the bullet not only in the direction of the wind, but will push the bullet down. The same wind in c re a s e from the right will push the bullet in th e d i re c t io n of the wind but at the same time allow the bullet to r i se . This is due to the r o ta t io n o f th e bull e t and the a c t io n of the wind as in the Bernoulli Principle. Just as with the curve ball in baseball, the harder the wind blows the greater the curve due to the combined action of wind and spin. The rule of thumb is that th ree c l i c k s of windage requires one click of elevation.
 Sight in fo r m id -level wind conditions. Be aware of both the angle and velocity of the wind. Angle is the d i re c t io n of the wind in re la t io n to the path of the bullet. Angle can be more critical than minor changes in wind v e lo c i ty . Be watching the wind flags during sighting in and on approach to the range during rac ing . Always p re d ic t the impact before firing and plan what you have to do to guide the bullet to the ta rget . The a c t u a l s h o t is a c o n f i r m a t i o n of your p re d ic t ion . Rem em ber, Up-wind f la g s a re p r e d ic tin g and th e down-wind flag s are confirm ing. Sight adjustments
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 should only be made when they agree , o th e rw is e a change is taking place.
 When sighting in, let the shot group build only on the downwind side of the bullseye center. This is because th e shooter will hear and f e e l an in c r e a s e in wind much eas ie r than the d e c r e a s e . Thus th e s h o o t e r becom es aware of an increase in condition that might push the bullet out quicker than a reduct io n in wind th at will allow the bullet to leak out in the opposite direction. As the biathlete seldom has time to study the wind to see what is the prevailing condition, the coach must be constantly studying the wind and must pass any sight changes to the b ia t h l e t e b e f o r e the approach to the range.
 4 .2 Estimating Wind V e lo c i ty . The best method for -estimating th e n u m b e r of c l i c k s n e c e s s a r y when adjusting an in i t ia l shot or for a change in sights due to a change in the wind is to watch the angle of the
 “range f lag . To e s t im ate the wind velocity in miles per hour, divide by FOUR the angle in D E G R E E S a range flag makes from its flag pole. A rough estimate of this angle can also be found by dropping dry snow or paper. That number (DEGREES divided by FOUR) is the approximate miles per h o u r . E x p e r i e n c e and recording of past shooting conditions will allow the b ia t h l e t e or c o a c h to then f o r e c a s t the number of c l icks of windage from m echanica l zero necessary to compensate for that wind velocity.
 (5 mph) (10 mph) (15 mph) (20 mph) (25 mph)
 ’ D e g r e e s of f lag angle divided by four , equals wind speed in miles per hour
 ESTIMATING WIND VELOCITY USING THE FLAG
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 Upon the completion of e ach zeroing p e r io d th e c o a c h should record how many clicks from mechanical zero e a c h b i a t h l e t e ' s r i f l e r e q u i r e s . M a jo r wind velocity and direction changes can often occur during a biathlon race af ter the skier has zeroed the r i f l e . It is im perative th at the shooting coach be able to tell the biathlete af ter the race has started when, to make m a jo r s i g h t a d j u s t m e n t s due to c h a n g e s in wind conditions. This is usually done by radioing to an assistant who is along the ski trail off the range where it is permissible to talk to the biathlete.
 4.3 Light Conditions. Light conditions change radically from one day to the n e x t and can have a dram atic e f f e c t on the sight picture. Record your sight settings and the conditions under which they were fired. This record can help if light changes between sighting shots and re c o rd shots. Another rule of thumb is " l ights up-sights up."
 Sum m ary. P rac t ic ing during varied weather is a must. The shooter should be prepared to shoot in winds as well as calms. The range flags are the best indicator of wind velocity and angle which a f f e c t the f l ight of the b u l l e t . The shooter must be prepared to change sight settings if changing conditions demand. Shooting standing is the wind is a test of concentration as well as of hold.
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 Precision practice is a must for success under stress.
 4 .4 Precision P ractice . These fundamentals cannot be •learned fully under the stress of combination skiing and 'range work. They must be taken one step at a time with full concentration being given to the learning and
 ' internalization of that step. This can only be done in c o n c e n t r a te d work at the r i f le range where hours of training make success with each element an au to m atic r e f l e x . Shooting the biathlon rifle at 50 feet on the indoor range only r e q u i r e s a two c l i c k e l e v a t i o n d i f f e r e n c e in sights from the 50 meter sight setting. The regular NRA A-23 or A-36 target can be used for this p r a c t i c e . A strong recommendation is to join a lo c a l c iv i l ian or mil i tary shooting club. They w il l normally be de lighted to provide a shooting ja c k e t , have you active in the club, and to provide coaching for the b eg inner . The discipline of learning to shoot for the center of the bullseye will provide a foundation upon which to build when competing under the physical and mental stress of the complete biathlon. Shooting in pre c is ion r i f le matches will also provide practice in performing properly under the pressure of competition.
 Whether or not an indoor range is ava i lab le , it is recommended that all beginning and advanced biathle tes have a .177 caliber air rifle for practice. With the air rifle, a range can be set up in garages or basem ents ,
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 which al lows regular and extens ive p r a c t i c e on the fundamentals of marksmanship. Practice should consist of a minimum of 30 shots fired in the standing posit ion e a c h d a y . A f t e r th e b i a t h l e t e has b u i l t th o s e au tom at ic r e f l e x a c t i o n s w i th th e f u n d a m e n t a l s , e x te n s iv e prec is ion training will reinforce ,the needed mental confidence to not only create, but to recognize and act upon the perfect hold during the integrated act of firing.
 A p erfect target takes dedicated p ractice .
 4 .5 P u ttin g It all T o g e th e r. In time the beginning b i a t h l e t e will be able to coord inate all the factors discussed in this c hapter into one smoothly executed a c t which will p la ce shot after shot in the middle of the bull. Proper breathing, trigger c on tro l and follow through will becom e reflex actions which can be done w i th o u t t h i n k i n g . T h i s a l lo w s th e b i a t h l e t e to concentrate on aiming and wind conditions. Until then, each step in the process will require thinking. Each s tep must be practiced regularly. Success won't come overnight or without work, but that is the challenge of every worthwhile sport.
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 THE BIATHLON SHOOTING POSITIONS
 CHAPTER 3
 P r o b a b l y th e m ost i m p o r t a n t a s p e c t o f g o o d m a r k s m a n s h ip is learning to hold the r i f l e s teady. While no shooter can hold the r if le p e r f e c t l y s teady, the b ia t h l e t e can, through p r a c t i c e and by using the proper shooting positions, significantly reduce the area of wobble . The f ir s t step in building a sound, stable s h o o t in g p o s i t i o n b e g i n s w i th l e a r n i n g th e four c o m p o n e n t s a p p l i c a b l e to b o t h a good prone and standing position.
 THE PROPER HOLD FOR SHOOTING SECTION 1
 1.1 Characteristics of a good hold. A satisfactory hold w i l l e n a b l e th e s h o o t e r to m a i n t a i n good s ig h t alignment and sight p ic ture long enough to f ire the s h o t . T h e g o o d h o l d c a n be j u d g e d by two c h a r a c t e r i s t i c s : the degree of s tead in ess , and theduration of the hold. If the steadiest period lasts long enough to shoot and to follow-through, then the hold is good. The bes t positions, when developed, will enable the biathlete to hold longer while refining sight picture and t r ig ger co n t ro l . Whenever refining a position, consider the quality of hold th at the new p o s i t i o n produces.
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 1.2 Components £ot a good hold.
 * The position must produce a satisfactory hold.
 * I t must p e r m i t t h e b o d y to f u n c t i o n eff ectively.
 * I t m u s t p r o v i d e r e a s o n a b l e c o m f o r t .
 * It must meet the legal United States Biathlon Association standards.
 1.3 Position stress on the body. The b ia t h l e t e should be a b le to conform to a shooting posit ion without s t r a i n i n g th e body or im p a i r i n g r e s p i r a t i o n or circulation. If the arm muscles are used to support the rifle either in prone or standing, the muscle strain will cause the hold to rapidly d e t e r i o r a t e . All positions should use primarily the bones, ligaments and the sling to support the r i f l e . The muscles should be relaxed and not involved in the process of supporting the rifle.
 When learning to shoot, the beginning biathlete may notice that the posit ions are sl ightly uncom for tab le . This is b e c a u s e the body and muscles are learning to perform a new task . As you gain e x p e r i e n c e and d e v e l o p c o r r e c t pos it ions , the body will re lax , the muscles and l ig am ents will s t r e t c h to meet the new demands of the posi t ions , and total concentration can be given to firing the good shot. When developing or re fining a pos it ion, be certain that it conforms to the International Union for Modern Pentathlon and Biath lon ( U . I . M . P . B . ) rules availab le from the U.S. Biathlon Association.
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 PRONE FIRING POSITION SECTION 2
 2.1 Hie Prone Position. Let 's review those shooting fundamentals that are often forgotten even by military shooters . A good prone posit ion should p r o v i d e a s tab le , relaxed, natural point of aim. The shooter can easily assume the prone position with the skis s t i l l on. The shooter should lie facing between 5-20 degrees to the left of the line of f i re to the t a r g e t . The body should be re laxed with most of the weight resting on the left side and the spine straight.
 This prone position relieves chest pressure.
 The right leg can be cocked up slightly to re l ieve the pressure on the lungs and h e a r t and reduce the amplification of the heartbeat. This also allows eas ie r breathing be tw e e n shots. The le f t elbow is extended forward with the hand brought over the sling with the
 ' r i f l e lying over the palm. The sling is placed high on the left upper arm to minimize hear t b e a t . The sling should be just long enough to support the rifle without
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 any muscles being used. The sling must be t ight and the fo re -e n d stop well forward which will result in adequate pressure of th e r i f l e s t o c k a g a i n s t the shoulder . The sling and bones of the left arm should form a triangle that holds the rifle in place. The left elbow supporting the rifle should be placed slightly to the le f t rifle target line.
 ■kLi
 )
 The elbows should form two legs of a tripod.
 The right hand and arm form th e s e c o n d le g of another tripod supporting the rifle. The chest forms the third leg. The right hand which grasps the pistol grip of the rifle should be relaxed. The trigger finger should not rest on the side of the s to c k . If i t does, th e f i n g e r movement when pulling the tr ig ger can disturb the lay of the rifle. The right elbow should be placed -a comfortable distance from the body. This will k e e p th e s h o u l d e r s l e v e l r e s u l t i n g in b e t t e r performance. However, most of the rifle and shoulder weight should be on the lef t elbow. This will keep the right elbow from slipping on packed snow and ice.
 2 .2 The N atu ral Point of Aim. The f inal p o s i t i o n should have a natura l point of aim c e n te re d on the target bull. The entire position should be tight enough f o r th e r i f l e to s tay in place without e ither hand actually grasping i t . Any adjustments to c e n te r the point of aim on the ta rge t should be made by moving the hips rather than forc ing the r if le over with arm
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 muscles. This is called "the natural point of aim." In both prone and standing the na tu ra l point of aim is adjusted by moving the enti re body and not by using muscles to force the rifle to point at the target . The position can be checked for a natural point of aim by closing the eyes , re laxing in the posit ion, and then opening the eyes to ver i fy t h a t th e r i f l e is s t i l l naturally pointing at the target center.
 Adjust natural point of aim by moving the hips.
 2.3 Sequence of Firing at Targets. When firing on the f ive la te ra l bullseyes, start with the right and move to each new bull by adjusting the hips. This maintains the natura l point of aim. The experienced biathlete may p r e f e r to in cre a s e th e p r e s s u r e on th e r i f l e fo re -e n d with the l e f t hand moving only the rifle to each new target to the le f t . O f te n shots will hit to the right of the bul lseye with this technique. Even with considerable pulse movement the t r igger must be squeezed. The firing sequence of right to le ft should always be followed. Never shoot twice at any bullseye unti l one shot has been fired at each target . With the extra three rounds for the team race fire the shots at t a rg e t s that have not fallen. Again, only one shot per bullseye if there are multiple targets l e f t . Som etim es the ta rg e t s can be hit and do not f a l l . The range officers will credit you with any e x tra hits when the targets are inspected.
 **
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 2 .4 Prone Range Procedure. In order to regain contro l of the breathing and to relax the arms during all prone shooting phases, the b ia t h l e t e will ski the l a s t few hundred yards at a slower pace than used on the race course. At the same time the range procedure will be mentally reviewed and the wind flags checked for any change in wind necessitating a sight adjustment . The pole s traps are taken o f f the hands and the rifle is unslung in the last several yards while s t i l l moving to the firing point.
 At the assigned point , the poles a re p l a c e d up beside or under the racer's legs, but always out of the way of other skiers; sight covers are removed; the sling hook is attached to the sling cuff "D" ring; the bolt is opened, magazine in se r te d , and bolt c losed all while taking up a knee ling posi t ion prior to assuming the prone posit ion. A f te r knee ling the b ia th l e t e bends forward taking the weight of the upper body on the right hand, (this le av e s the r i f le but t c l e a r of the ground or snow,) then rocks forward to plant the left elbow in the exact spot wanted. The right hand then p la c e s the s to c k butt e x a c t ly where wanted in the right shoulder pocket. The shooter rolls back onto the r i g h t e lb ow and s l i d e s b a c k w a r d into the proper position which increases the tension on the sling.
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 Here concentration on sight picture, sight alignment and t r igger squeeze begins. A jarring when going into position will effect the h e a r t b e a t for some moments. When th e s h o t is f ired the shooter b re a t h e s , even pants, several times while loading the next round. The f iring sequence is r e p e a te d . When the la s t shot is fired, the empty round should be e x t r a c t e d , the bolt c losed and the trigger pulled. Not pulling the trigger could allow the bolt to open and possibly fa l l out of the rifle during the vibration of skiing.
 As the firer rises to the knees, the sight covers are closed ( e x c e p t a f te r the last shooting bout when they no longer matter,) the r i f le is reslung, and the poles are r e t r i e v e d . Do not stand up without grasping the poles as this would require another energy and time consuming deep knee bend. The hands are inserted in the pole straps and the r i f le harness adjusted as the b i a t h l e t e skates back into the track behind the firing points.
 THE STANDING POSITION SECTION 3
 3.1 The Standing P os i t io n . The standing posi t ion is a l s o b a s e d on a maximum of bone support . The b ia t h l e t e assumes the standing p o s i t i o n by f a c i n g approximate ly 90° to the right of the target , with the feet p laced approximately shoulder width apart and para ll e l . The body weight is distributed about equally on both feet with the legs and knees s t ra igh t but not locked or tensed. At this point the shooter must make adjustments to the upper torso by bringing the c e n te r ~f gravity of the rifle-body structure over the support area. This involves bending the back and twisting the upper body slightly to the lef t to place the center of
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 gravity with rifle directly over the l e f t hip. Do not t w i s t the hips. The l e f t elbow is p laced naturally aga in s t the rib cage and the enti re upper body is relaxed downward.
 The head and n e c k are again held upright for level vision through the sights. The rifle is supported by the lef t hand doubled up into a fist, between the forefinger and middle finger or supported in the palni of the hand. C re a t in g a Vee with the fore f in ge r and thumb is a weak position and is not recommended. The right hand and arm are relaxed with most of the weight supported by the right thumb on top of the s to c k . The r i f le is c an te d to the l e f t to allow the head to relax straight down on the cheekpiece. The head should not be tilted to the right to look through the sights. Balance and consistency are the two main • ingredients of a good standing position. As in the prone position the trigger should be squeezed. In the standing this will be a rapid squeeze, but still a squeeze.
 i
 n
 S u c c e s s in the standing position requires d ed icated p r a c tic e and con fid en ce in your ab ility to h it th e targ et.
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 The good standing position requires bone, ligaments and tendons to support the position. The area of support is small but the weight of the rifle and torso should fa l l only on the s k e l e t a l s t ru c tu re of the body with no muscles being involved in holding up the weight . The s e c r e t s to s u c c e s s in b o t h shooting pos it ions are conditioned reactions to the fundamentals . A proper sight p ic ture should resul t in a conditioned squeeze. These range procedures should be p r a c t i c e d unt i l all f i v e rounds c a n be f i r e d in l e s s th a n a minute. Seconds lost here can seldom be regained on the track.
 The development of a standing position will take four or five times the effort required to develop the prone posit ion. The many se ts of muscles used to stabilize the body and rifle must be strengthened and re h e ars e d in the coordination necessary for holding the rifle on the target long enough to f i re a good shot . Holding
 ‘ and dry f i r i n g e v e r y day is a must for becoming proficient in shooting in the standing position.
 Place poles beside or between A*«
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 3.2 Standing Range Ptoccdute. As in all approaches to the range for f ir ing the skier will slow the pace to gain control of breathing, rehearse the range procedure and check the wind flags. The rifle is unslung and the poles are t ran sferred to one hand while in the final yards before arriving at the firing point.
 The biathlete should form the habit of skiing right up to the point marker or ammunition tray on the right side of their firing point. Place the poles b e tw e e n or beside the skis , out of anyone e lse 's way. Another skier might ski over or kick the poles away from their point which would cost time when picking them up.
 The bolt is opened and the empty magazine from the prone shooting is taken from the r i f le and inserted back into the s to c k or put back into the b e l t . The new magazine is in se r te d and the bolt closed. If the harness straps are loose and can dangle, they should be gathered in to the hand that is supporting the rif le. During this time the biathlete is taking deep breaths to rega in c o n t ro l of breathing and to in c re a s e oxygen levels in the blood as well as adjusting the feet to the bes t posi t ion for shooting. At this time and between all shots the f i re r consc ious ly r e p e a t s th e t a r g e t number. Hits only count on y our own target . When the rifle is raised to the shoulder for firing, the proper s i g h t p i c t u r e has already been visualized and the biathlete is ready to shoot immediately.
 Again, as in the prone, when the last shot is fired, the empty cartridge is e x t rac te d , the bolt c losed and the tr igger pulled. The lef t arm is pushed through the harness and the poles are picked up with the right hand at the same t ime. The skier then le a v e s the firing line transferring the poles to the l e f t hand and putting the harness over the right shoulder. The poles are then re-strapped while the biathlete skates b ack to the trail.
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 ft
 A Smooth Range Procedure Saves Seconds
 The empty magazine is always l e f t in the r i f l e to keep snow from getting into the magazine well in case of a fall. The la s t empty casing can be l e f t in the chamber when it is the f inal shot of the entire race. This will save time returning to the skiing. However, remember th at a l ive shell in e i th er the chamber or magazine will result in d is q u a l i f i c a t io n . The empty casing is not l e f t in the chamber for any but the last shot as the warm wax on the shell may harden during t h e s k i in g p e r i o d and n o t be a b le to be e a s i l y extracted when loading the next series of shots. T h at will not be a problem at the race's end where all rifles are inspected immediately upon crossing the finish line.
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 MENTAL PRACTICE SECTION 4
 4.1 Menta l Practi ce . Often called mental imagery, the training technique of mental rehearsa l has been found by sports physiologists to have actual physical effects on the body. The imaging or mental r e h e a rs a l of the phys ical fee l ings and routines associated with a sport does help create a predisposition to doing those same ph ysica l movements c o r r e c t ly . For example, mentally rehearsing the movements of the diagonal s tr ide over and over again will help the body to do those same, movements when on the ski course. Many world class a th le tes rehearse mentally thirty minutes or more daily. A point to remember is that the mental ath le te always performs c o r r e c t l y , t h e r e f o r e , bad habits are never formed. Champion shooters have found that imaging or v i s u a l i z i n g th e p r o p e r e l e m e n t s of th e shooting discipline allows them toi recognize the c o r r e c t sight p ic ture more quickly when it actually appears and thus react to that proper element and fire the shot sooner.
 Mental re h e a rs a l and visualization of the ski course will allow you to remember the f a s t e s t s tr id es to be used on d i f f e r e n t parts of the course. Visualization just prior to returning to the shooting range allows for pacing energy output and b re a t h contro l for b e t t e r shooting.
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 The biathlete should practice mental imagery not only for th e p r o p e r s k i in g methods, but, perhaps more importantly, for range procedures and the act of seeing and f ir ing the c e n te r shot. At first, a written check list which includes all the e lements may need to be c o n s u l t e d when imaging range procedure or f ir ing. When the actions necessary for approach to the range and preparation for firing the shots have been totally in ternalized, the b ia t h l e t e will only c o n c e n t r a t e on th o s e i n d iv id u a l s t e p s during re h e a rs a l or spec ia l practice. This practice can be especially useful during t r a i n i n g days t h a t p r e c l u d e s one or more of the b iathlon e lements . Mental rehearsa l or review of. range procedures should always take place during the last few hundred meters approach to the range. This re h e ars a l will develop complete consistency in range procedures thus shaving seconds from range time.
 Another important element of v isua liza t io n is the practice and role playing of stress si tuations. What is
 . the b ia th l e t e to do if they break the rifle stock in a fall? How does the competitor deal with a shell that won't e x t r a c t ? What i f your equipment is challenged by the jury? What is the solution if the penal ty lap judge requires you to ski an e xtra lap? The mental practice for handling these s t ress s i tu ations will also t e a c h th e s o l u t i o n s . The prior planning of these solutions will help eliminate the stress.
 Visual izat ion should always include the desired final resu l t . This can be visualizing the p e r f e c t l y f ired p r a c t i c e t a r g e t , the c lean white metal target or the successfully skied hill. Visualizing the falling black and rising white paddles on the perfectly shot metal target will build the biathlete's confidence. This visualization should take place just before the shot is fired, during the act of f i r ing, and throughout each day's mental practice session.
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 THE SHOOTING DIARY SECTION 5
 5.1 Use of the Shooting Diary. The shooting diary is used to record all shots fired, the weather conditions and their e ffects on the bullet and the f i r e r . I f used properly i t can provide information that will allow estimating the sight c o r r e c t io n s n e c e s sa ry to combat changing wind, temperature and light conditions. It can also provide a basis for analyzing the per form an ce of th e f i r e r and r i f l e as w el l as for s e t t in g future performance goals. It can show a history of snow and t ra i l conditions and provide a data base for future decisions concerning which waxes to use.
 Marie Alkire , the U.S. Biathlon team shooting coach at the 1984 Winter Olympics says, the Shooting Diary ". . . aids the b ia t h l e t e is several ways. First, it helps him to adhere to his annual training program. Second, it provides a w r i t ten record of his shooting progress. Third, it encourages him to maximize his tra in ing time by se t t in g a work goal he expects to achieve prior to each training session. Fourth , i t f o r c e s him to think c le ar ly and realistically about his experiments in order to record them accurately. Fifth, it provides a record of solutions when shooting problems arise or reoccur. Sixth, it enables him to concentrate on duplicating the positive aspects of his shooting performance."
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 5.2 Shooting Diary Procedures. The diary should be f i l led out whenever the biathlete practices or competes in either shooting or skiing.
 * B efore firing or skiing, the date, hour, rifle number, ammunition brand and lot number, air t e m p e r a t u r e , l o c a t i o n , l ight condit ion , wind condition, windage zero , and b ia t h l e t e ph ysica l and mental conditions should be recorded. Snow temperature, trail conditions, and descr ip t io n of the skis, used should be recorded before going to the trail. These details are the phys ical events t h a t o f t e n d i c t a t e how the b ia t h l e t e should p r e p a r e f o r the s k i in g and s h o o t i n g . By accumulating data in the diary about past events, the b i a t h l e t e can f o r e c a s t w a x e s and s i g h t s e t t in g s for coming events. The prior shooting s e s s i o n ' s r e m a r k s should be r e a d a n d t h e
 " suggest ions for this p r a c t i c e or race should be noted.
 * Immediately before firing, the biathlete makes a f in a l windage c h e c k and c o r r e c t io n . While f ir ing make mental note of any shots called out of the group.
 * Upon com pletion of firing, the results should be ana lyzed and w r i t t e n down. C o m m e n t s concerning the perform ance should be entered along with s u g g e s t i o n s for th e n e x t f i r i n g session.
 * B efo re racin g , the snow temperature should be entered along with comments about the wax to be u s e d . T h e s e d e t a i l s w il l o f t e n be f o r g o t t e n i f l e f t u n t i l th e r a c e i s o v e r .
 * A fte r racing , comments should be e ntered noting how well the wax had worked along with c o m m e n t s f o r f u t u r e wax c o n s i d e r a t i o n s .
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 5.3 The Shooting Diaty fo t Training A nalysis. Theinform at ion that goes into the diary is more important than the format used. Think c l e a r l y th r o u g h th e t r a i n i n g or c o m p e t i t i o n s e s s i o n , then record the information that is important to understanding what has led to good shooting and good skiing. Four elements of the training analysis should be recorded in your own words:
 * Perform ance Analysis outlines the problems of the training day followed by a plan for the c o r r e c t io n o f t h o s e p r o b l e m s . T h e analysis should focus on c r e a t in g the solution to any problems, n o t on j u s t r e c o r d i n g t h e p r o b l e m . When a n a l y z i n g your performance be scientif ic.
 1. Determine the problem2. Assemble all the facts3. Arrive at an explanation based on the facts4. Confirm the explanation by testing5. Believe in your assumption6. Make one change at a time to refine the
 position; and,7. Always look for the positive aspects of the
 changes
 * S u ccess A nalysis gives emphasis to the things th a t have gone well e a c h day. By a n a l y z i n g and writ ing about e a c h per form an ce immediately after a session, each successful element of the performance can be reinforced in detail . These are the important things to record. Show how you achieved the good score and the good range procedure so you can review it later . When the per form an ce has not gone well, emphasize those e lements that did work. Record those elements that did not work in terms of o b je c t i v e s for r ighting them in the fu tu re . The more the b ia t h l e t e thinks about, talks about and writes about their successes, the more they improve the probabil i ty of those successes repeating.
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 * Knowledge A nalysis re q u i r e s you to l e a r n s o m e t h i n g n e w e a c h day f r o m y o u r s h o o t i n g performance, from something you read or from someone you t a l k e d t o . T h e c h am p io n b ia th l e t e does not become successful by stagnating. They must constantly grow in knowledge. It is through this new knowledge that the biathlete can set valid goals. There are three bas ic goals that should be set by the biathlete. First, the long term goal, which in d ic a te s that the athlete has thought through the consequences of what they are doing and has establ ished a f inal r e a s o n for t h e i r involvement and tra in ing. Secondly , the ahort term goal, which breaks the long term goal into reasonably attained steps. And finally, the immediate goal for the n e x t d a y ' s t r a i n i n g and c o m p e t i t i o n which gives direction to the activities of that day. This is always art iculated orally or in writing at the end of each day.
 - T h i s will allow the c r e a t iv e sub-conscious to work * preparing for the attainment of that goal.
 * Position Analysis is an ever continuing process. ' B y recording the elements that made up the successful
 shooting position during those s u cce sse s , the b ia th le t e can be assured that the in form ation for su c c e ss is always available. When a solution is found circle i t or p l a c e a s t a r by th e c o m m e n t to r e i n f o r c e t h a t discovery and make it stand out during a review of the diary. As many athletes find the same problem areas often reappear, a rereading of the Shooting Diary will show how these areas were dealt with successfully in the p a s t . No m a t t e r how lon g th e a t h l e t e has c o m p e t e d nor how s u cce ss fu l they have becom e, a review of the elements that led them to success is the best way to stay on the championship trail.
 5.4 Summary: The Shooting D iary . Most com peti tors s t a r t out with the in tent io n of keeping a complete diary, but they often stop making entr ies a l to g e th e r .
 •A d i a r y , i f i t is to be o f any use, must be kept accurately and daily. Lanny Bassham, 1976 Olympic shooting Gold Medalist and 1978 World Champion, in a
 ’ discussion of the posit ion and perform ance analysis ,
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 s ays , " A L W A Y S S E A R C H O U T T H E C A U S E O F P R O B L E M S R A T H E R THAN JU ST THE SYMPTOM.This way the problem is cured not just treated." When a solution is found, accept the answer as certain until proven otherwise. Constantly refer to and write about posit ions that work. When experimenting, make only one change at a t ime. S tay w i th the c h a n g e for se vera l p ra c t i c e sessions. If the change works, test it in competition. Record the positive aspects of the new position.
 The new com pet i tor will probably find that there is much to write about, and the time spent writing in the diary will be cons iderable at first. This is time well spent, for when an individual is writing about the good things th at happened in tra in ing, they are thinking, visualizing, and th e r e f o r e re in forc in g those elements that lead to success.
 It has been proven many times that the competitor's development depends to a great extent upon the abil i ty to analyze shooting and skiing performance honestly and intelligently. By keeping a diary , the b i a t h l e t e may review the posit ive elements of performance and draw pertinent conclusions about that perform ance which should lead to fur ther s u c c e ss e s . The diary is not a shortcut to good shooting performance or a cure-all for shooting problems. It is merely another valuable tool to be used in the construction of the future champion.
 REMEMBER: The more that the biathlete thinks about,talks about and wri tes about t h e i r s u c c e s s e s , the greater the probability of repeating those successes.
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 -------- --- WEATTER COOITICNS------------
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 taLiarrDIRECTICN
 WIN) MPH GUSTY STEADY BRIGITNESS.
 RIFLE #____________AMO BRAND__________ LOT #.APERTURE SIZE_____________
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 PHYSICAL COOITICN _____________________________
 RXD/DRINK,__________________________ TIM; EATH'I
 POSITICN ANALYSIS:______________________________
 PERFORMANCE ANALYSIS:
 SUCCESS ANALYSIS:
 @ 1984 By Richard L. Domey
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• • * • RANCX INFORMATION * • • •
 TYPE CF VCRKELTT________________ FIRING POINT # ___
 SKIS U S H )___________POLES ____________OIHER ________
 RESTING PULSE ___________ SHXHTNG PULSE ■
 RANGE PRCOUJRE COM3NTS:__________________!_________
 SITE INFORMATION TD RBfiufiER:_______________________
 SS
 PRONE: # sh ots______:# h i t s ______ : Min. Pen.WINYVX ZERO_______: USH)________ : GDRRECT_ELEVATION ZERO : USH)_______ : GOURECT_
 SS
 STAN): # shots______:# h i t s ______ : Min. Pen.WINDAGE ZERO_______: USED_______ : ODRRBCT_ELEVATON ZERO_______: USH)________ : OORRBCT.
 LONG TERM GOALS________________________________
 WHAT DID YOU LEARN TODAY?____________________
 NOTES FOl THE FUIURE
 W HAT IS YO U R GOAL?
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 BIATHLON SKI EQUIPMENT CHAPTER 4
 Ski equipment needs for the b ia th le t e are b a s ica l ly the same as those for most cross-country ski racers. An excellent reference book for the beginning skier is Michael Brady 's C r o s s Country Ski Gearr published by The Mountaineers of Seatt le . He writes in great detail concerning the equipment needs for all levels of skiers . In t h i s c h a p t e r we w i l l just touch l ightly on_ the equipment needed by the beginning b i a t h l e t e . L e t ' s s t a r t by looking at the proper clothing for the biathlon and then move to the boots, poles, and skis.
 SKI CLOTHING SECTION 1
 Clothing should be heavier during p r a c t i c e sess ions. The insu la tion of good clothing i$ necessary to keep the body warm during s t re tc h in g e x e r c i s e s , warm up periods and vigorous training sessions where the body's muscular capacity is challenged and extended. Proper c o n t ra c t io n and expansion can occur only when muscles are warm. Cold muscles tear much eas ie r than warm, limber muscles. The thighs, as the largest muscles used
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 in the b ia th lon , e sp e c ia l ly should be kept insulated during wann-up periods so they can loosen for maximum performance during practice and competition.
 For short ra c e s i t is b e t t e r to overdress than to have cold tight muscles, but in the longer ra c e s and p r a c t i c e sess ions where excess perspiration can carry off needed body f luids and e l e c t r o l y t e s , the a th le te must le arn to s t a r t with exac t ly the right amount of clothing. Air temperatures and wind chil l f a c t o r will usually dictate what to wear. This will be learned in practice, but should be recorded in the ra c e diary to be remembered during the s t ress of preparat ion for competition.
 1.1 The Hat. The hat can be an effective regulator of body temperatures. Normally s ta r t the race with the h a t . The a t h le t e will quickly determine whether it is necessary for forehead and ear p r o t e c t i o n from wind chi l l on the downhill runs. It can be discarded rapidly if the body needs cooling. However, be sure to leave i t a t t h e ra n g e w h e r e i t can be u se d l a t e r i f necessary . Most b i a t h l e t e s take both a l ight and a heavy hat to the course each day. As temperatures and wind conditions c h a n g e , th e h a t c a n a l s o be chan ged. Many skiers like the two or three inch wide head band th at will p r o t e c t the ears and f o r e h e a d while s t i l l allowing excess heat to escape through the top of the head.
 1.2 G loves . Gloves are almost always a necessity. Often more for protection of the hands from chaffing than for warmth. I f you are one of the warm bodied types that never ordinarily need gloves, remember, snow mel ts on warm hands causing them to be wet which immediately creates excessive wind chil l tem peratures when m o v in g . Also be aware th at at minus zero temperatures f lesh can s t i c k to cold m eta l s u r fa c e s . M i t t e n s are n e v e r used, as they do not allow for precise f inger contro l of the ski poles, nor do they allow shooting with the glove on. One of the main purposes of the ski glove when shooting is to pad and
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 absorb the he ar tb e a t as well as to p r o t e c t the hand from the pressure of the sling.
 Most any cross country ski glove will s u f f i c e . The backs of spec ia l cross-country gloves are usually made of knitted cloth that will allow perspiration and e x c e ss heat to e s c a p e . There is also a s trap on the glove back that allows the glove top to be t ighten ed . The palms and f inger faces are of thin leather with extra padding on the thumbs as this is the area of g r e a t e s t wear.
 Some of these special gloves have inserts that can be pulled out to allow quicker drying. You may want to cut off the insert end of the trigger finger keeping the outer l e a t h e r shell . This p r o t e c t s the f i n g e r , y e t a l lo w s f o r m ore s e n s i t i v e t r i g g e r c o n t ro l . Some athletes also slit the face of the trigger finger l e a t h e r w hich w i l l a l lo w th e f i n g e r to be bared without removing the glove.
 1.3 C lo th es . Bia th lo n rac ing uniforms are preferably one piece and l ight w eig ht . The b e n e f i t o f the one p iece sui t is that it does not ride up in back or allow snow to get to the bare skin in the event of fa l l in g . They are usually made of a stretch material to provide freedom of movement and give a streaml ining e f f e c t . The suit m a te r ia l should not be fragile or subject to raveling as the constan t wear and te ar of the r i f l e harness can cause abrasions on the shoulders and in the small of the back. The full length suit does allow the use of short s oc ks , but may be difficult to size. For that reason we will recommend a business th a t makes e x c e l l e n t f i t t e d suits on order. The prices are under #90 with three colors. The address is:
 The Cloth Pedlar, Mrs. T .J . HillBox 1149, McCall, ID 83638, (208) 634-8450,
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 For men, all one piece suits MUST have a full length front two-way zip per . Calls of nature at below zero temperatures can be disasterous when trying to find a short , top zipper when wearing racing number, warm up jacket , rifle harness, and ammunition belt.
 Large loose clothing can give freedom of movement, but the air r e s i s t a n c e will slow the skier down. A s e p a r a t e o u te r layer of pants and tops should be worn during warm-up and sighting-in periods. They should be wind resistant,warm, light, and designed to let moisture out. By wearing th ese layers of o v er -garm en ts the competitor can quickly add or take off clothing.
 Polyproplene underwear is designed to wick moisture away from the body. Remember that the biathlon is a vigorous ac t iv i ty where too many c lo th es may cause e x c e s s p e r s p i r a t i o n w h ic h may l a t e r r e s u l t in considerable wind chill during the race and while in the shooting phases . This rapid cooling can cause muscle c o n t r a c t i o n and s t i f f n e s s . Be p repared to c h a n g e c l o t h e s and dry th e h a i r as soon as p r a c t i c e or competition is finished. Cold, wet c lo th es can cause hypoth erm ia , the rapid and dangerous cooling of the body core. During very cold races, an extra warm se t o f underpants may prevent extrem e dis com for t and poss ib le f ro s t b i te due to wind c h i l l . Som e r a c e uniforms have a double layer in front. Both men and women may benefit from this extra layer at below zero temperatures.
 1 .4 Socks and O verboots. Normally one pair of heavy socks are worn. But in cold weather two layers of ski socks may be worn with an ou ter laye r of synthetic fibers and with wool or c o t to n for the inner l a y e r . Snow tends to cling to wool socks, but they do hold in warmth bet ter when wet than does cotton* They are recommended for wear under the synthetic outer pair. Most ski boots will be sized for wearing two pairs of socks . A pair of nylon overboots will help keep the feet warm during cold weather.
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 1.5 Race Footw eat. Ski boots should be l ig ht weight w i th very rigid soles th at allow l i t t l e or no tw is t . This gives c o n t ro l of the skis under th e s t r e s s of rac ing . You should not be able to s tep o f f the ski with your heels. Many novice skiers think th ere is ankle support in the high top shoe. The added height may give greater contro l of the ski during the k ic k . But, as the r a c e r gains experience and strength they will want the light weight and f l e x ib i l i t y of the low type shoe. Be very c a r e fu l in choosing shoes. They must not flex directly over the toe . I f they do, the c re a se will cause pressure on the toe nails or joints. Black toe nails are usually caused by this improper f lex l o c a t i o n . U n t r e a t e d , thin, all-leather boots should be avoided as they tend to s t r e t c h when wet c r e a t in g a loose f i t on the f o o t . This poor fit causes a loss of ski control. Solomon has a new, t r e a t e d , a l l - l e a t h e r boot that seems to be performing properly.
 THE SKIS AND BINDINGS SECTION 2
 2 .1 The Boot Binding. As the binding and the boot are usually chosen at the same time, cons idera t ion should be g iv e n to th e b in d in g w id th and s t y l e . Most biathletes find that the narrow 39mm shoe and binding
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 gives the bes t p e r fo rm an c e in s e t t r a c k s . Wider bindings will s crape along the sides of the track thus slowing the glide. Any binding wider than 50mm should be completely avoided for racing.
 The new type hinge bindings (Solomon, Karhu and o th e rs ) give a solid f i t and positive control. ' They are designed to provide rig idity in the foot and to f lex only in the binding hinge. These bindings, are available for b o th the low cut rac in g boot and the over th e ankle touring b o o t . All bindings for racing should be able to cont inually take enormous torque and s t re s s without the shoe pulling f r e e of the binding or the shoe tip breaking.
 2 .2 P o l e s . T h e s k i p o le r e c o m m e n d e d f o r most beginners is an metal alloy pole with a carbide tip and a re la t iv e ly small dense basket . We do not recommend the use of carbon fiber poles for beginners. They are expens ive and qu ite easi ly broken. A pole should be chosen that is light and strong. Aluminum alloys are t h e b e s t c o m b i n a t i o n . B a m b o o s h o u ld n o t be considered. A few dol lars e x t r a spent on good l ig ht al loy poles wil l pay dividends over the long course. Pole weight may not be noticed over the short course , b u t w i l l d e f i n i t e l y be a f a t ig u e f a c t o r in the 20 kilometer race.
 The pole basket should be asymmetrical, p la s tic , and d e s i g n e d f o r r a c i n g on p a c k e d t r a c k s . T h easymmetrical shape is to allow the pole to be levered forward without binding in the snow. Open baskets can
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 be covered with duct tape i f more s u r fac e a rea is n e c e s sa ry for sof t t r a c k s . A sharp carbide tip will hold best on packed snow and ice.
 O f te n pole le n g th is measured from the floor to the armpit. This le ngth should not include the pole tip below the b a s k e t . A more scientif ic method would be to s e l e c t a pole le n g th th at is 80 p e r c e n t of th e s k ie r ' s height. For example, a 70 inch (177 cm) person would use a 56 inch (142 cm) pole. The proper length is very important for the r a c e r as i t has a definite e f f e c t on the amount of power gained in the f i n a l inches of the th ru s t . The strap is put on by bringing the hand up from the bot tom and grasping the pole handle . The s t rap adjustment should be built into the pole handle and not made with buckles on the l e a th e r strap that can gouge the back of the hand when skiing. With the proper strap length, the pole can be held in p l a c e w i th only th e p r e s s u r e o f th e thumb and forefinger during full extension of the arm behind the body when poling.
 CHOOSING RACING SKIS SECTION 3
 The pocket book often dictates what type of ski and how many pairs the r e c r e a t i o n a l b i a t h l e t e will own. Most of us can afford two pairs . One pair should be top n o tc h racing skis which are saved for the perfect track and the most important r a c e s . The other pair will be training skis that serve for most practice and for those racing days when the tracks are not in good firm condition . These skis are what we usually call our "rock skis ." T h a t is, the skis we use when the rocks are beginning to show through the course. These are usually a good pair of medium flex skis th at will be e f f e c t i v e in v ir tu al ly every condition. Stay with light weight skis. They require less effort to move and that lead to better technique.
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 3 . 1 S k i S e l e c t i o n . T h es e l e c t i o n of skis depends on theit bas ic use. The racing sk i is n a r r o w e r and longer than the average touring ski. The normal racing ski is also w axable . We'l l t a l k a b o u t waxing l a t e r on. The proper length is d i c t a t e d mainly by one im portant consideration, the height of the skier.
 T h e b e s t m e t h o d o f choosing t h e s k i l e n g t h i s b a se d on weight and heig ht o f the s k ie r . J o h n R u g e r , 19 8 0 O l y m p i c b i a t h l e t e , s u g g e s t s t h e f o l l o w i n g weight-height considerations.
 SKI LBNGIH190cm Women 200cm Women Mostly 205cm Men & Women 210cm Mostly Men 215cm Chly Giants
 hEiairunder 5'5' - 5'6"5'5"-5"10" 5'8 " - 6 ' +6 ' 6 " +
 WICHTunder 100 l b s . 100 - 130 l b s . 125 - 155 l b s . 140 - 200 l b s .
 or over 200 l b s .
 3.2 The Quality Control. When picking e i th e r pair of skis do a quality control check for the following items.
 * Check the base for dimples, for a s t ra igh t g r o o v e , a n d f o r b u b b l e s or u n e v e n n e s s .
 * F l e x th e t ip s and t a i l s l o o k i n g f o r a relatively soft even consistency.
 * Check for matched and even bodies. Put ski bottom s close together and feel the edges to be sure they are not warped or waned. P la c e each ski on a f la t s u r fac e to check for a warpage.
 3.3 Finding the S k i C a m b e r A n o t h e r i m p o r t a n t
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 cons idera t ion in choosing a good rac ing ski is the st if fness or camber of the ski. Camber is the curve of the ski. The proper stiffness in a ski is chosen based on the weight of the skier and the type of wax and snow on the track.
 Notice how the center of the unweighted ski curves away f rom the s u r f a c e . This is important for the waxing considerations. In choosing the proper ski be sure that the bottom of the camber zone does not touch the surface or the ski track when body weight is equally distributed on both skis. This slight camber is the way the ski should r e a c t when you are gl iding downhill . I f i t touched the snow during the glide it would slow the racer. It is in this camber area where the kicking wax will be applied to give traction. When the skier puts all their weight on one f o o t , the ski bottom should be f l a t t e n e d out so the wax will be in contact with the snow.
 To find the camber pocket, grasp the skis just behind the b a la n c e point and squeeze them t o g e t h e r . The p o c k e t should be c e n t e r e d around your hands and slightly forward. Hold the enti re ly c losed skis up to the l ig ht and look for unwanted openings and pockets in places other than under your hands. T he ir bottoms should touch only with effort.
 To test for the proper flex, squeeze with one hand as hard as you can. The skis should almost close to one eighth of an inch or less. Adding the pressure of the o th er hand, the p ocke t should close with relative ease. If the skis close entirely with one hand, chances a r e , the pair will be too so f t e x c e p t for the most powdery of conditions. If the camber p o c k e t fa i ls to close with two hands, or only with a mighty effort, then the pair will probably be too s t i f f e x c e p t for
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 klister conditions unless you are heavy. A b e t t e r te s t of the proper s t i f f n e s s is for the skier with rifle to step on the skis and have someone measure where they do not touch the floor. This raised space will be the wax pocket. The biggest mistake that can be made in selecting skis is to get a pair with too stif f a camber.
 3.4 Choosing a Variety of Skis. Three pairs of skis are th e maximum number of skis a person should ever require. These would be:
 * A p a i r o f s o f t t r a c k skis th at should be sl ightly e as ie r to close than the medium flex skis . A one hand squeeze with lots of effort could close the gap. These could be a training ski.
 * The medium f le x as descr ib ed in paragraph3.2 will work in all conditions , but should be ideal for hard wax conditions on a solid well set track.
 * A s t i f f ski th at will be s t r i c t l y for klister conditions. This ski will require two hands and maximum effort to close.
 3.5 The Final Wax Pocket T est. The paper te s t is an addit ional method of checking for the proper camber. Find a smooth large table or a hard wood floor. Stand on the skis with weight equally d is tr ibu ted on both skis. The even weighted pocket should begin near the hee l and continue from six to twelve inches in front of the toe. With all the weight on one fo o t , the paper should bind under the enti re wax p o c k e t . F inally , check to be sure that both skis' wax p o c k e t s are c o ns is te n t with one a n o th e r . If the skis are to be purchased, mark the p o c k e t with a magic marker for r e f e r e n c e when waxing. Mark the skies le f t and right so they can be a l t e r n a t e d when skat ing wears their i n s i d e s . I f a sk i t r a c k s n o t ic e a b ly toward e ither direction, the binding should be reset.
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 WAXING SECTION 4
 First let us say that waxing for beginners is not an e x a c t s c ie n c e and most skiers need to learn what wax works b e s t on t h e i r sk is du r ing v a r i e d w e a t h e r conditions . Each skier should keep a diary of wax use noting the snow conditions, air temperatures, and how a wax w o rk e d on a c e r t a i n d a y . Under seemingly equivalent conditions you may often find that what you n e e d f o r a wax is not th e same as th at used by someone else. Individual skis and biathlete weights will cause these disparities in wax choice.
 4.1 The "Science" of Waxing. How does a wax work? Snow is made up of ice crystals that penetrate into the wax when pressure is put on the ski, as in the kicking phase . With the proper wax this p e n e t r a t io n gives sufficient grip to be able to kick on the f l a t s and on the uphills without slipping backward. As the ski slides forward the crystals leave the wax and due to the heat of f r i c t io n turn into a thin film of water upon which the ski gl ides. The ideal wax is one t h a t is s o f t enough for the c rys ta l to pen e tra te (giving kick) but not so so f t that the snow will be l e f t in th e wax slowing the glide. Cold dry snow crystals have sharp
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 points and penetrate more easi ly into the wax, while warm wet snow c ry s ta l s are more rounded off and do not penetrate the wax as easily.
 * A hard wax is needed for dry snow conditions,and
 * A softer wax is needed for wetter show.
 4.2 Color Coded Waxes D i f f e r e n t colored waxes are designed to work in specific temperature ranges. The ideal wax for a c e r t a i n tem pera ture is one th at is slightly softer than the snow crystals, thus allowing the crystals to penetra te for k ick , but not so much that the snow c r y s ta l s will remain in the wax causing an icing up. The colors range from a warm snow, s o f t , yellow to a hard, white polar wax for extreme cold. In the Swix l ine of waxes the word " S p e c ia l " means colder or harder , while the "Extra" means warmer or s o f t e r . The colors s t a r t with a grey or white for te m p e ra tu re s below 0 ° F , then spec ia l green at 5°F, g r e e n in the 1 4 ° F range, blue at 2 3 ° F , e x t ra blue around 2 6 ° F , v io le t or purple when it reaches 32°F, and last of the waxes red above 35°F . There is also a yellow for e x trem e warm c o n d i t i o n s . T he k l i s t e r compounds s t a r t with blue, go to purple, and then to red. A wax coded temperature chart can be obtained for some brands from the r e t a i l s tores or from the manufacturers.
 4.3 Ski Preparation. Let 's look at the ski first and see how wax preparation should take p la c e . F i r s t the ski is c leaned , scraped and sanded with very fine paper to reduce the number of f ib e rg lass hairs that are l e f t from m anufactu ring . The final sanding should be done with at least 180 grit paper. A wax remover should be used when the sanding is finished to remove all of the sandpaper p a r t i c l e s . Then using a le ve l f l a t c le a n s u r f a c e h av e th e s k i e r s t a n d with weight evenly distributed on the skis. Have a partner take a piece o f paper and slide i t under the ski, measuring and marking the distance both in front and behind the foot
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 where the ski does not .touch the surface. This zone is c a l l e d th e kick zone and is where the s o f t e r kick waxes are applied.
 4 .4 Gliding Waxes. The tips and tails that touch the snow s u r fa c e during gliding are the area where the hard gliding waxes are to be applied. These can be alpine waxes or special nordic glider waxes. The type or c o l o r o f wax c h o s e n depends on the expe c te d temperature. The gliding waxes are applied f i rs t and are usually melted into the surface with a torch or old flat iron. Set an e l e c t r i c iron on the Rayon s e t t in g . D on ' t heat the wax or ski surface over 140°F as that can break down the chemical composition of the wax or destroy the porous ski surface which reduces the glide. Let the wax drip over the area to be waxed. Then with a warm iron smooth it into the gliding area and all of the groove. Don't put gliding waxes on the kick zon e as th ey will allow the k ic k wax to wear of f rapidly. After the glide wax is applied, put the ski aside for the wax to cool and harden. When the wax has hardened, use a plastic, flat edged tool to scrape the e x c e ss wax away. Always scrape away from the tips. Lastly, polish the hard wax with a cork. I f the weather has been s ta b le , the gliding wax may be put on in the evening before a race or practice.
 4 .5 Kicker Waxes. If the race is to be a long one, the skier may choose to put a wax binder on the kick zone the night b e f o r e . This is a very soft and sticky wax that will hold the kicker and bind it to the ski surface. This can also, be ironed into the ski then cooled outside before the kicker wax is applied over the binder.
 Both the te m perature of air and the snow touching the wax must be considered when d e t e r m i n i n g the k icke r wax. The k ic k e r wax is normally rubbed on the k ic k e r zone and th e n s m o o t h e d w i th a c o r k . However, i t can be applied in the same manner as the glide wax. Melt, smooth, and if n e c e ssary add more. Se v e ra l thin la yers are much b e t t e r than one heavy layer. This wax is applied only to that area that has
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 been measured as being in the camber, that is, o f f the snow when gliding with the weight equally distributed on both skis. Do not put k i c k e r w a x e s i n t o the groove.
 4 .6 Waxing The W axless Ski. The tips and tails of waxless skis should be t r e a t e d with g l i d e r wax to improve glide and to protect the ski base. Ttiere are a number of very e f f e c t i v e spray preparations on the market th at will keep wet snow from clumping on the k ic k zone p la s t i c b ase . These skis are u s e f u l for training and racing in difficult waxing conditions. They a re u n d e r g o i n g new d e v e l o p m e n t and a r e b e i n g cons tan t ly te s te d in various skiing cond itions . The waxless racing ski is well accepted on the international circuit.
 4 .7 Klister Waxes. K li s ter is a wax that most skiers hate to use as it is very s t icky and seems to get on e ve ry th in g . It is applied in the kicker zone for use on corn and granular snow, or snow th at has melted and then f roze n again. A eule of thumb is to use a hard wax for snow in its original state and K l i s te r for snow that has melted and refrozen.
 Klisters are best applied in warm surroundings with an iron to warm the wax. D i r e c t flame is not good for the wax. B lu e or g r e e n k l i s t e r s are a lm o s t i m p o s s i b l e to apply outside in the cold. S t a r t by applying a thin strip of k l i s t e r on each side of the g r o o v e . S p r e a d th e k l i s t e r over the base with a spreader or plastic scraper. Racers .apply k l i s t e r only to fa ir ly short sections of their ski bases, about 1 1/2 to 2 1/2 feet under the foot. The longer and th icker the k l i s t e r , the better the grip. Do not put klister in the groove.
 4.8 Waxing Summary. Many books have been written on waxes. The prospective b ia th le te should buy one and read it very thoroughly. We would recommend the Swix Waxing Manual u p d a t e d year ly and availab le from SW IX SP O RT USA, Tracy Road, Chelmsford, MA 01824.
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 A thorough reading of John Caldwell's,Skiing Today will be valuable for all beginning and advanced skiers. Many current magazines have columns devoted to waxing for the cross country skier.
 T he re are many different brands and good skiers use them all. Some brand colors don't react the same as a similar color in other brands. P ic k one brand and learn that one thoroughly before mixing brands.
 Every wax k it should have a portable thermometer that can be placed in the track to ascertain the ac tu al t r a c k snow temperature. Waxes often should be chosen based on the snow tem peratu re and not on the a ir te m perature . Be aware that some portions of the race track may be in the sun and other port ions can be in the shade. These different areas will cause your wax to react d i f feren t ly . Be prepared to t e s t the t r a c k during the time of day for which the race is scheduled. Also be prepared to make a wax change i f n e c e s s a r y during the race. While racing, the coach can hand the wax to the com p e t i tor , but b i a t h l e t e must do th e waxing without help from others.
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 Advanced ski training must carry the rifle weight.
 BIATHLON SKI TRAINING CHAPTER 5
 First of all, let's get a major recommendation right up f ro n t where the biathlete can keep it in mind when reading the remainder of the ski training suggest ions . After the basics of cross-country skiing are learned and the biathlete not only has control of the skis and the m o v e m e n t on th e s k i s , but a l s o has the ph ysica l conditioning to begin serious training for the bia th lon; at th at point the majority of training on skis should be done carrying the rifle or carrying a subst itu te weight in harness . Skiing movements with the rifle are not the same as when skiing without the weight. Quickness of foot, balance, length of stride, pole plant and reach, and body angle are simply not the same without the ri f le weight . T h e r e f o r e , most advanced summer and winter training should be done with the r i f l e or a similar weight.
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 SKI TRAINING GUIDELINES SECTION 1
 1 .1 S k i T e c h n i q u e T r a i n i n g G u i d e l i n e s : M an yb i a t h l e t e s who use this train ing handbook will be accomplished skiers seeking a reminder b e f o r e . returning to their training program. We recommend that those advanced skiers look to the series of training pamphlets p u b l i s h e d by th e U . S . S k i Team and the U.S . Ski Coaches Association. These step by step pamphlets and a s e r i e s o f f i l m s a r e availab le from the U.S . Ski Coaches Association, P.O. Box 1747 , Park C i ty , Utah 84060.
 However, the b a s i c s of skiing are included here for those beginning skiers who are just taking up the sport o f b i a t h l o n or f o r e x per ienced shooters who have decided to combine th e i r f i r s t sport with skiing and becom e r e c r e a t i o n a l b i a t h l e t e s . These guidelines are the main points to fol low in the train ing p r o g r a m . T h e y w il l be d e a l t with in g r e a t e r d e ta i l in l a t e r sections.
 * Sk i Familiarization. Become comfortable each autumn with your skis by skiing in an easy, rhythmic t e m p o . S c h e d u l e a t l e a s t two weeks during your pre-season training for daily, easy, cross-country skiing before you increase the tempo.
 * B a l a n c e . Improve your b a l a n c e by s k i in g without poles on a technique t r a c k and by skiing on very winding t ra i l s . You should also ski down long hil ls with a bumpy and winding track. Ski where the track height changes and f o rc e s you to change your w e i g h t f r o m o n e l e g to a n o t h e r . Y o u c a n do pre-season balance training by roller skiing or b a lance r e la t e d c a l i s t h e n i c s . Try s lack rope walking as an excellent balance e x e r c i s e . T ie a rope b e tw e e n two t r e e s about 20 feet apart. Let the rope sag to within 12 inches of the ground. Stand in the middle with the
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 toes facing out. Getting on is the hard est . T ra n s fe r your weight to the rope quickly. Keep trying.
 * Weight S h ift. You should s h i f t you r body position from side-to-side in order to place your weight directly over the gliding ski. You should not bend from s id e - to - s id e , nor should you twist your trunk. Either of these ac tions will prevent a powerful k ick and drive, slow down your tempo, and waste effort.
 * The G lide. A long and re laxed g l ide w il l enable y o u ' t o ski f a s t e r ; however, do not confuse a long glide with how far your s e p ara te your legs . To glide correctly, you should develop a hard kick, be able to drive your hips forward with the knee leading, and e x e c u t e c o m p l e t e and c o r r e c t weight sh if t to the gliding ski.
 * The Knee D rive. You should develop forward knee bend. How much you extend your hip and knee will vary accord in g to the terrain. To maintain good knee action, keep the knees bent and s ta r t advancing as through you were creep ing; keep so low that the hands nearly reach to the knees ; and a c c e l e r a t e the knees forward as much as possible. This action will be tiring at first,, but skiers who are in good condition can quickly get used to it.
 * The Kick. A powerful kick and forward drive coordinated with correct weight shift, arm swing, knee ac t ion , glide and body posit ion controls the speed of your skiing. To gain the maximum advantage, your kick must be quick and powerful.
 The k ick is originated from the center of the body and is followed by the hips, legs, and ankles. Do not delay the k ic k . Star t it when the gliding foot is still well forward. When you s ta r t the k i c k may v ary according to the te rra in , speed, and s n o w conditions. Do not l i f t the leg at the end of the kick—only relax.
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 * Arm Swing. The arm swing controls the tempo and the le ngth of the glide. To achieve correct arm swing: (1) Swing the arms fully forward and b a c k , keeping them slightly bent; (2) Start the poling motion by bringing the arm forward and raising the shoulder; (3) Then, as the shoulder moves down, the arm takes over the poling motion as it moves back; and (4) f inish the poling motion with a snap back from the shoulder, arm, and w r is t . Be sure that the power f rom th e shoulder, arm and wrist is released as an explosion in the f inal inches of thrust . Finally , re lax your arm during the recovery or swinging forward phase.
 * Double Poling. Double poling gives the ra c e r more speed on the downhills and helps to re lax the muscles on level terrain. When double poling is used on level terrain it will be normally used with the single stride, the skate step or the double pole with single kick techniques. Use the entire body weight to help in double poling by bending at the waist and leaving the legs s t ra ig h t but re la x e d . Be sure to follow through with a powerful pole thrust out the back.
 * * * * * * *
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 BASIC SKIING SECTION 2
 2.1 Falling Down-Getting Up. The first thing to learn is how to fall properly. The skier must practice falling to the point where they automatically:
 PUT ANKLES AND KNEES TOGETHER.
 Never try to stop a fall by putting a knee out or a hand down to stop yourself. This can result in twisting or wrenching joints and muscles. Fall on the side, the hip or the shoulder. When skiing with the ri f le in harness try never to fall on your buttocks as the ri f le butt will dig into the snow causing the barrel to lever into the back of your head. Usually the biathlete only does this once. Most falls can be taken under control, but you must practice them until they are not f eared . B e t t e r s t i l l is to p r a c t i c e the skiing until you are always under control.
 When gett ing back to your feet , remember to (1) get your skis together, (2) lined across the fall line (that is across the downhill direction,) then, (3) using the pole as a lever, push yourself onto youi knees and stand up. I f you fall on a race course, quickly move clear of the tracks as other racers may be right behind you. The next element of skiing to be learned is how to stop.
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 2 . 2 Snowplow Stop and Snowplow Turn . To make the snowplow stop or turn, the knees are bent forward and together forcing the tips of the skis to g e t h e r and the ta i l s a p a r t . At the same t ime the skier edges the inside of the skis which causes the snow to be pushed away. C ontro l of the edges is a tta ined by dropping the body down and pushing the heels a p a r t . Not ice how th e body is s t i l l c e n te re d over the f e e t and bindings. The skier is not s i t t ing b ack . S i t t in g b ack causes loss of edge c o n t ro l usually resulting in more practice for the fall. The ha l f snowplow works well for controlling speed when in the racing track. Weight is centered on the running ski while the plowing ski is feathered to adjust the speed.
 T ° turn w^cn the snowplow ‘ p o s i t i o n j u s t s h i f t th e body
 weight to the opposite ski from the direction you want to turn and f e a t h e r your weight on the o th er s k i so i t is s im ply an ou tr igger for b a lance . That is by shi ft ing the weight to the l e f t ski when in the snowplow you will turn to the r ig h t . By reversing the weighted ski you can again change direct ion. By l i n k i n g s e v e r a l h a l f tu rn s to g e t h e r the novice sk ier can negotiate steep hills.
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 2 .3 The H erringbone Clim b.T h e h e r r i n g b o n e s t e p is a very quick, but tiring, way of climbing hills when the trail is too steep for the diagonal str ide. Called the herringbone "* because the t rac k s look l ike the s k e le to n of a f ish, this s tep is u se d by r a c e r s to move rapidly up s te e p hills.K e e p t h e b o d y w e i g h t d i r e c t l y over the c e n t e r of the skis where i t will cause th e inside ski edges to cut into the snow. The legs and arms a lternate and. the pole placement is beside and behind the ski thrusting th e s k i e r u pw ard and f o rw a rd . Point the ski tips outward to form a Vee of approximate ly 4 5 ° . The exact angle will be determined by the steepness of the slope being climbed.
 2 .4 S t e p Turns. The step turn is a very rudimentary manuever which can be used for touring in deep snow or when rac ing in t r a c k s . It cons is ts simply of l i f t i n g th e s k i on t h e s i d e toward which you wish to turn and placing it back on the snow as you t ra n s fe r your weight to that ski. At the same time l i f t t h e o t h e r s k i and p l a c e i t p a r a l l e l t o y o u r f i r s t s k i . R epeat in g this move will turn the skier as much as d e s i r e d . The f a s t e r you are moving, the faster you must move the skis. R a c e rs practice stepping rapidly to le a rn com ple te c o n t r o l at high speeds.
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 2 . 5 S k a t e S t e p a n d H a l f S k a t e S t e p . A similar move to the step turn is the skate step and the half skate step. T h i s s t e p is u se d to ga in speed on flat areas, on turns, and in t r a c k s . T h e h a l f skate s tep is a long glide on the ski in the t r a c k while pushing with the other ski at an angle to the t r a c k much l i k e a s k a t e r would u s e . S k a t i n g c a n b e u s e d t o replace the double-pole single k ick and som et imes is f a s t enough to re p la c e a double p o l e . T h i s c a n b e an a l t e r n a t e for those s t r ides , allowing res t for d i f f e r e n t m u s c le s . When in a double tracked course, skate to the ' inside.
 4/
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 This will help avoid catching a tip in the loose snow beside the track. This step begins by poling with both arms at the same t ime, j u s t b e f o r e a l l w e i g h t is t r a n s f e r re d forward onto the ski that is angled away from the line of the prepared track. The body weight is over the skating ski and forward of the foot. As momentum is lost, the body begins to swing back to the o p p o s i t e s i d e . As the w e ig h t swings toward the opposite side, the double pole thrust again c a r r ie s the glide and momentum forward at an angle away from the track. It is this side to side movement and t r a n s f e r of weight while thrusting that keeps the balance and the skier moving forward. Each s tep requires a complete t ra n s fe r of weight beyond the shoe, a double poling thrust carrying the momentum over the ski, and a long glide on th at f o o t . The ha l f sk a te step pushes only from one side of the t r a c k . The pushing leg can be a l t e r n a te d by changing tracks . It can be used where the surface is heavily rutted.
 2 .6 G liding Downhill. The best downhill position for the b e g i n n e r is w i th the body relaxed and upright, with the' weight evenly distributed on both skis . Bend the k n e e s s l ig h t ly keeping the weight o v e r th e t o e s . D o n ' t s i t down and don't be sti f f . The legs should be a b le to a c t like springs taking the impact of bumps and ye t s t i l l be to l i f t and move the ski quickly in reacting to changes in the t r a c k . T h e dominant foot should be slightly advanced so t h e t o e is o p p o s i t e t h e tra i l ing i n s t e p . When th e t ra i l is bumpy the lead food might be advanced as much as 12 inches.
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 N
 2.7 The Racing T u c k . For themore a d v a n c e d skier wanting speed in the downhill the racing t u c k reduces wind r e s i s t a n c e . Crouch f o r w a r d b en d in g the k n e e s and dropping the body weight o v e r th e s k i s . Y o u r arms can be rested on the knees but you must keep enough spring in the knees to allow for quick responses to the t ra i l . K e e p th e h ead up enough to w atch the trail.
 2 . 8 The D ia g o n a l S t r i d e . Most movement on skis will be done using the diagonal s t r id e . This fundamental s tep takes advantage of the eff iciency of the natural running movement while crossing flat areas, as well as in gradual downhill and uphil l a re a s . The diagonal stride has th ree basic phases: The K ic k phase, theGlide phase and the Pole Implantation phase.
 The Diagonal Stride
 The KICK PHASE is an a l t e r n a t in g push with each leg as the skier strides forward. It begins when both legs come together under the body and ends when the thrusting leg becomes fully extended in the rear. The
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Biathlon Diagonal Stcide 5-11
 kick always ends when the skiet goes into a period of free GLIDE on the opposite ski.
 When the POLES are added they help c r e a t e more thrust . The pole is in ser ted in to the snow while the skier continues to ride on the support ski. The force g e n e ra te d by the shoulder and arms thrusting to the rear carries the skier forward. This phase ends when the body begins to rotate over the foot in preparation for the kick.
 Look for these important points when p r a c t i c i n g . First the kick, the trank is flexed approximately 45° to the horizontaL Look for a relatively open angle behind the knee. The lower leg or shin should be kept at less th an 9 0 ° . Fin ally , during the k i c k phase the body should be leaned forward so that the center of mass is over the to e s . This weight d is tr ibution is of great concern so that the thrust of the kick carries the body forward ra th e r than up and down. Proper timing is essential to the e f f i c i e n t k ic k . The hips should not drop b ack and the compression of the knee should not occur until the hips are at least over or ahead of the f e e t . The la s t fundamental of the k ick phase is a complete transfer of weight from the kicking leg to the g l id in g l e g . It is important to point out th at the distance covered during the s tr ide great ly depends on the e f f e c t i v e n e s s of the k ic k , however understanding the glide can add to the skier momentum. If you move your legs f a s t during the k i c k phase, you begin your glide with more momentum.
 L e t ' s examine the glide phase of the diagonal stride in more detail. During the k ick , skier weight has sh if ted to the gliding foot with the body in a balanced position. The weight is slightly behind the ball of the foo t . It is important to keep the body weight entirely on the gliding ski and not let it be carried too far o f f the c e n t e r . Don 't rush the glide, develop patience to extend the glide and learn to balance in order to ride as long as possible.
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 During these phases the poling is taking p la ce also. It begins just as the gliding period ends when the pole is implanted and the kick initiated. The pole should not be planted too far forward of the leading foot. The kick and the pole thrust should be coord inated. The pole and arm should be fully extended to the rear for an eff icient thrust. The thrust follows through to the full e x te ns io n of the arm. The pole is not gripped by the whole hand forcing it into the air, but is held by the strap, thumb, and forefinger and allowed to stay in the extended position.
 2.9 T he S t r id e on Hills. The same skiing step can be used even when the t e r ra in s teepens and th e body angle becom es more acute. Stride length may have to be shortened and the stride rate increased in order to maintain momentum. The U.S. Ski team c oac h e s in their training manuals point out some of the fol lowing problems and mistakes on the uphills. Look to avoid these points:
 1) Don 't shorten the s t r i d e too much2) D o n ' t o v e r s t r i d e the h i l l ( t h a t i s d o n ' t carry the g l id e too long3) Keep the body trunk upright4) Don't drop the hips as they come forward5) D on ' t s t i f f e n the arms. Use the arms more to p u l l the body up the h i l l and at the end of the s t r i d e to provide a f i n a l th r u s t .6) Don 't c o l la p s e the arms.7) D o n ' t s h u f f l e . T r a n s f e r th e w e i g h t ent i r e l y .
 Using the diagonal s tr ide on the hills is the most effective method of climbing. Practice your technique all the way up and over the top. Don't relax at the top, keep your energy flowing, you'll catch your b re a t h on the downhill side.
 2 .1 0 Double Poling without Kick. As speed increases,the double pole by i tself can continue the momentum. T h e fundamentals for double poling are: The body
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 should be flexed at the hips and the weight forward over the poles with relatively straight arms. The poles will planted slightly ahead of the f e e t . Again do not put the poles too far forward as this results in wasted energy which l i f t s the body ra th er th a n p u she s i t forward.
 Double Poling Without Kick
 There are two phases to the double p o l in g -F i r s t a pulling and then a pushing. The pulling begins with a forceful bending at the hips and a large bending at the elbows. Avoid a sinking of the hips and knees at this time resulting in a sitting position. As the body moves forward on the skis the effort transfers from the pull to a push when th e arms b e c o m e v e r t i c a l . The s t ra ig htenin g of the arms will coincide with the final stage of movement in the shoulders as they carry the push out to the wrists. Remember, follow-through will complete a straight line from the shoulder to the pole basket . This movement should be dynamic involving the entire body.
 2 .1 1 Double Poling With A lternating Kick. The next technique to master is the one s tep double pole or double pole with a l te rn at ing k ick . As r a c e course speeds get faster due to greater skill, better skis and a b e t t e r understanding of waxes, more time is spent at
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 speeds too g re a t (or the diagonal s tr id e . Thus the double poling with and without the kick are necessary.
 Double Poling with Kick
 Unlike th*“ diagonal stride where the poling and kick overlapped, the parts of the double pole do not. There are four phases to the double pole with kick.
 * KICK PHASE which s ta r ts when the gliding foot stops and ends when the foot l i f t s of f the ground.
 * GLIDE PHASE which s ta r ts when the foot lifts off the ground and ends when the poles are planted.
 * POLING PHASE which starts when the pole is planted and ends when the poles are pulled from the snow.
 * R E C O V E R Y PHASE s tart ing when the poles leave the snow and ending when the gliding foot stops.
 In the double pole with k ick, the body position is slightly more upright and the pushing foot is s lightly
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 ahead of the support foot. The push with the poles i s s ta r te d sl ightly e a r l i e r . The movement of the arms redistributes the weight downward to c r e a t e a b e t t e r k ic k . The poles will be placed slightly ahead of the feet with arms bent and the thrust carr ied e f f e c t i v e l y backward and through, using the central muscles of the abdomen and ending with the arm and shoulder muscles out to the wrist. The trunk will be nearly parallel to the ground at the complet ion of the thrust . Sk ie rs should learn to alternate legs in the kicking phase.
 SUMMER TRAINING SECTION 3
 During the summer training must be continued. This is the time to work on upper body strength, endurance, and shooting. Develop a good calisthenics program that can be carried into the winter training months.
 Ski technique can be retained and improved by rol ler skiing. The basic principles of turning and poling apply with the roller skis. The roller ski with single wheels have been found to allow easie r turning and skating, but they do not allow good d i a g o n a l p r a c t i c e . I f
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 possible avoid areas where you may i n t e r f e r e w i th traf f i c .
 Be sure to pad the elbows and knees and to wear gloves not only as a beg inner , but whenever r o l l e r skiing. Even our Olympic a th le te s use pads and bike helmets. Falls on pavement are very unforgiving.
 If ro l ler skis are out of the question, pole bounding, running on hills using the poles, may be the answer. This vigorous exercise develops the arms and shoulders and can be used all year round.
 This is the time of year to do extensive work with the roller board to develop the upper body s t re n g th . S te e p e n the angle of the board ocassionally and do e x p l o s i v e p o l in g e x e r c i s e s to d e v e l o p p o w e r . Remember, power is moving the weight of the body quicker. Do this exercise as the last one of the day.
 Summer dryland com peti t ion can be conducted by l e a v i n g th e r i f l e s a t th e r a n g e and h a v in g t h e c om p e t i tors run with poles or by roller skiing to the range. If you do not carry the r i f le when running or ro l l er skiing, p ick it up f i f ty meters from the range, put i t on, and th e n p r a c t i c e t a k i n g i t o f f in a p e r f e c t l y timed range procedure. Do it over and over unti l all the motions are t o t a l l y a u t o m a t i c ; done without thinking and without error.
 Occasional summer competition forces the a t h le t e to push beyond normal practice levels. Team competition can give added spark to this train ing . The summer time is the bes t time for the shooting coach to work with the biathlete. The precision target will show the a t h l e t e e x a c t l y how wind moves the f l ight of the bullet. This is the time to c o n c e n t r a t e on a range procedure th at shaves seconds from the shooting time. The coaching and p rac t ic e hours on the range in the summer will pay off during the winter race season.
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 RULES AND REGULATIONS CHAPTER 6
 The rules of the b i a t h l o n can be found in the h a n d b o o k of th e I n t e r n a t i o n a l Union for Modern Pentathlon and Biathlon confirmed by the 1984 UIPMB Congress . T hese rules are also the official rules of the United S ta tes B ia thlon A ssoc ia t ion , the National Governing Body (NGB) for America . These rules are used by the National Guard in its programs. The basic content of this c hapter has been condensed from that book.
 INDIVIDUAL BIATHLON RACE SECTION 1
 1.1 The Individual Biathlon Race . The biathlon ra c e is to ta ke p la ce over 20 k i lom eters of natural country, and is to include four bouts of f ir ing on the range. The course should comply with FIS and USBA rules as nearly as lo c a l conditions and resources permit . In p a r t i cu la r , every e f f o r t should be made to avoid the following: Traverses (other than very short ones) where the r a c e r has to ski with one foot higher than the
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 oth e r , a hard climb immediately b e fo re th e r a n g e , dangerous rocks or t re e s close to the fas t downhill stretches and sharp turns at the bottom, deep holes or r u ts a c r o s s the t r a c k that may break skis, and an excessively hard first two kilometers.
 I N D I V I D U A L M A T I I L O N C O U R S E
 FMtlNOi R A N G E S TIE L O C A T E D IN O N E A R E A F O R S P E C T A T O R C O N V E N I E N C E
 Example layout of 20 kilometer race course
 The course is to be m a rk e d c l e a r l y so t h a t no com pet itor is le f t in doubt where the track goes. The marking should be by colored f lags or str ips of paper or c lo th . Only one color being used throughout each loop. In addition every fifth kilometer and each of the l a s t f ive k i lo m e te rs should be marked by k i lom eter boards.
 At sui table p laces on the course, controls are to be established where the passing of each competi tor is to be recorded by a controller. A control should also be established anywhere there is reasonable doubt about where the t r a c k goes to ensure the competitors follow the right route.
 The Chief of the Course must ensure that the course is prepared in good time b efore the race and t h a t com peti tors are given ample opportunity to inspect it. On the morning of the race, the whole course must be
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 run over by a " t ra c k in g patro l " 45 minutes ahead of the f i r s t competitor regardless of snow conditions. At least 48 hours prior to the start, c om pet i tors must be shown or have access to a sketch map and a profile of the course on which the r if le ranges, co n t ro l posts , r e f r e s h m e n t p o i n t s and th e f i r s t aid s ta t io n are indicated.
 1.2 Range and Targets. The range is to be 50 meters and the firing positions for the 20 k i lom e te r race are to be prone, standing, prone, standing, in that order. The four bouts of shooting each of f ive rounds are to take place betw een 4 and 18 kilometers, with at least 3 kilometers running distance between each bout.
 Firing points should be even and hard: the forward section (80 cm to 1 meter wide) level with the line of the ta r g e t , the rear section 2 - 3 meters wide) sloping backwards at about 7 degrees from the forward section. T he ta r g e t he ight should be not more than plus or minus 6 degrees to the firing point . Each com pet i tor should have sufficient room to shoot with their skis on. Windflags, 10x40 centimeters in s ize , of a c o n tras t ing color (not red) are to be posit ioned suitably on the flanks as a guide to competitors.
 T he t a r g e t s a re to have b la ck c i rc u lar scoring discs 11 c e n t i m e t e r s in d iam eter with a 4 centimeters diameter inner ring. The 4 centimeter diam eter inner ring is used for scoring hits in the prone position. The 11 c e n t im e te r outer ring is used for scoring hits in the standing posit ion.T o d a y most ranges use the metal falling style or breakable ta r g e t s for the 4x7.5 kilometer team races and the 10 k i lom eter individual sprint r a c e . In some 20K races the targets are paper and each miss adds a one minute penalty to the ra c e r ' s time.
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 1.3 10KM Splint R a c e . The 10 k i lom eter ra c e is to take p la ce over 10 kilometers of natural country, with two s tag e s of shooting. Shooting must t a k e p l a c e b e tw e e n 2.5 and 7 . 5 kilometers of the race. At each shooting stage the competition will use five rounds for f ive t a r g e t s . For e ach t a r g e t missed a penalty lap equaling 150 meters will be skied.
 1.4 Equipment R egula t io ns . The choice of skis, poles and dress is opt ional . The only condition made in r e s p e c t to c lothing is that the texti le and lining must not be thicker than 6 mm. A hook or similar device may be used on the upper part of the forward arm to prevent the strap from slipping.
 The choice of the rifle is optional but it must not be automatic. It must have a trigger, pressure of at le a s t 500 grams and be .22 c a l ib e r . The distance between the middle of the b a r re l and the lower edge of the f o r e s t o c k must not be more than 90 m il l im eters to include the m a g a z i n e . S i g h t s may n o t h a v e any magnifying e f f e c t . In the 20 kilometer race at least 20 rounds of ammunition are to be c a r r i e d . .When skiing, a com pet i tor may use -as many straps as they wish to carry the rifle. The shooting sling may not be b r o a d e r than 40 mm. Ammunition may not have a muzzle v e lo c i ty th at e x c e ed s 4 2 0 m / s e c o n d . T he magazine must not permit the insertion of more than 5 rounds.
 SHOOTING REQUIREMENTS SECTION 2
 2.1 Prone Position. In the prone position the rifle may be in touch only with the hands, shoulder and cheek. The lower side of the wrist of the arm supporting the r i f le must be distinctly raised from the ground (snow.) The oth er arm must not to u c h th e ground o v e r a distance of more than 100 mm from the elbow.
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 2.2 S ta n d in g P o s i t i o n . In th e s t a n d i n g p o s i t i o n c o m p e t i t o r s must stand without any support . Only hands, shoulder, cheek and the breast near the shoulder may be in c o n t a c t with the rifle. The arm supporting the rifle may be held against the chest or put into the hip. It is not pe rm it te d to rest the elbow on top of the ammunition pouches.
 2 . 3 G e n e r a l R u l e s . T h e use of shooting sling is permitted in both posit ions; skis may be kept or or taken o f f . The f ive rounds needed in e a c h bout of shooting in individual com peti t ion and the f i r s t five ro unds n e e d e d in b o t h bouts of shooting in relay competitions may be loaded with the aid of a magazine. When moving from one f ir ing point to anoth er the com pet i tor must f i r s t unload th e r i f l e . With the permission of the chief range of f icer a rifle which has been damaged during the competition to such an e x te n t
 ' that i t can not be fired may be replaced by a reserve rifle which has been deposited on the range b e fo re the beginning of the com pet i t ion . If rounds fail to fire, reserve ammunition carried by -the com pet i tor or made a v a i l a b l e by a team o f f i c i a l via an o f f i c i a l on the range may be used. Time lost during a malfunction will be recorded by the o f f i c i a l s as a base for the Jury's decision when making a time allowance. Rounds los t during competi t ion may be replaced via a range official.
 R a c e s t a r t s for the individual races may be in pairs at one minute in te rv a ls , or singlely at e i th er thir ty second or one minute intervals. The starter is to give every competi tor a 10 second warning, fo l lowed by, "G e t ready - 5, 4, 3, 2, 1, GO!" The racer 's forward foot must not be in front of the start line at the word "G O ." A com pet i tor who is not at the start at the time appointed on the o f f i c i a l s t a r t l i s t is to be disquali f ied unless the Starter decides that his arrival was d e l a y e d by c i r c u m s t a n c e s o u t s i d e o f th e
 * c o m p e t i t o r ' s c o n t r o l . In such case the jury must appoint a new start time. The s ta rt in g time of other competitors will in no way be altered.
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 2.4 Protests and P e n a ltie s . P r o te s t s concerning the e l igibi l i ty of a competitor must have been submitted at least one hour before the beginning of the competition. A violation of the rules by participants and mistakes by officials must be protested within one hour a f t e r the t i m e o f th e l a s t c o m p e t i t o r ' s f i n i s h . P r o t e s t s c o n c e r n i n g t i m e k e e p i n g , t a r g e t e v a l u a t i o n and c a l c u l a t io n of results must have been submitted within one hour of the official challenge t ime. All pro tes ts must be s u b m i t t e d to th e c o m p e t i t i o n s e c r e t a r y accompanied by a challenge fee of "75 Swiss f r a n c s . " (This rule helps keep down the protests in Vermont and Minnesota.) Challenge fees are returned if the p ro tes t is upheld.
 P e n a l t i e s are imposed by the Chief of Competition and ruled on by the Jury. A 20 seconds penal ty will be imposed for not immediately running the penalty loops required after a shooting bout. NOTE: A ONEM I N U T E P E N A L T Y W I L L B E I M P O S E D ON COMPETITORS WHO DO NOT GIVE WAY A T TH E FIRST REQ U EST BY AN OVERTAKING COMPETITOR or who do n o t p l a c e t h e i r s p a r e rounds in t h e c o n t a in e r s in the team r a c e . A two minute penalty will be imposed for every penalty loop l e f t out due to a mistake of the competitor or their own team official. A two minute penalty will be assessed for every round not f i red when the com pet i tor begins skiing without shooting all five rounds in the individual com peti t ion ; or , does not shoot all eight rounds when there are still unhit targets in the team competition.
 C o m p e t i t o r s can be disqual if ied for a number of violations, including: Unmarked rifle or skis; not beinge l ig ib le ; modifying a previously marked rifle; deviating f rom th e m a r k e d c o u r s e ; e x c h a n g i n g b o t h s k i s ; unau thorized a s s i s ta n c e in waxing; shoots more than five rounds in individual competition; loads extra rounds from magazine in team ra c e ; p a r t i c i p a t e s with the wrong s t a r t number, and other v io la t ion s . Get the official rule book to learn all the do's and don'ts.
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 2.5 The Team R a c e . The s t a r t in the team ra c e is usually a mass start with each team's first skiers lined up parallel to each other and perpendicular to the race t r a c k . Eac h skier usually has their own lane for at least 100 meters before it converges on the two tr acks for the remainder of the course . If there are more teams than there are lanes, two rows of skiers will be formed with the top teams from the previous year's competition in the front row.
 T h e z o n e f o r the t e a m r e l a y t a g , c a l l e d th e h a n d - o v e r zone, will be 30 m eters in le n g th . The incoming c o m p e t i to r must t o u c h th e body o f the outgoing com peti tor on the body within this zone. If the t a g o c c u r s b e f o r e or a f t e r th e z o n e , b o t h com pet i tors must come back to the zone and touch again. The lost time counts against the team.
 When the target is missed in the team and individual sprint race, the shooter has to ski an addi tional 150 meter penalty loop for each miss. During the team races each team member has eight shots to hit the five t a r g e t s . The additional three rounds must be declared before beginning the firing sequence by placing them in a cup at the firing line. If there are any unhit targets
 The touch must be on the body.
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 showing when the five shots in the magazine have been f ired the d e c la re d rounds must be loaded singlely and f ired unti l all t a r g e t s are hi t . I f t h e r e are s t i l l t a r g e t s showing a f t e r all eight rounds are fired, the same number of penalty loops, as the unhit ta rg e t s , must be skied before continuing the race.
 During the r a c e , c oac h e s and oth er team members cannot ta lk to the competitors while the skier is still in the firing line area. However, in fo rm ation can be passed to the skier after leaving the range. The coach often scopes the target to see where the bullet s are h i t t i n g and can suggest a change in the sights, if necessary, by radioing to an ass is tant along the t ra i l . However , ne i the r c o a c h e s , assistants, nor team mates are allowed to accompany com pet i tors on the course during the competition. A metal board with target and magnets for indicators can be used to show where the rounds are hitting. An extra team rifle is marked and k e p t a t th e r a n g e in c a s e a c o m p e t i t o r h a s a m alfunction or breakage. Racers must finish the race carrying a marked rifle and using one of the original marked skis.
 THE MILITARY PATROL COMPETITION SECTION 3
 The Military Patrol Competition is a b ia thlon event intended to d e m onstra te e f f e c t i v e n e s s of ski patrol training and techniques. The equipment will be that which is normally used in biathlon competitions. This competition places emphasis on team per form an ce and leadership. A team's combined endurance, cross-country ski techniq ues , and skil ls with the r i f l e a re b e in g tested.
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 3.1 The Course and R an ge. The course will be 12 ki lometers including two shooting events. One shooting event will be from the prone posit ion, the o th er from the standing position, in that order. Each team will be allocated two shooting lanes with ten fa l l ing ta rg e t s . There are f ive rounds for each of the three shooters. This is a to t a l of 15 rounds for ten t a r g e t s . Each ta r g e t remaining when all rounds are expended will result in a one-minute penal ty . The f ir ing will be conducted one shot at a time using the green, yellow, blue, bib color ro ta t io n . The team leader has the respons ib il i ty for coordination of fire rotation. Firing is complete when all targets are hit or all ammunition is expended. Each team will be allotted 4 minutes of range time for each shooting bout.
 3 .2 Team Com position and Dress. The military patrol team shall be formed from members of an organized team . A patrol shall consist of four personnel, one of whom will be designated as the leader. The patrol may wear any type of skis, boots, poles, and gloves. The team leader will w e a r a red te a m bid w hi le the shooters # 1, # 2 , #3 will wear the green, yellow, and blue bibs respectively,
 3.3 Equipment and R ifles . All members of the patrol will each carry an approved .22 cal iber b ia th lon r i f l e . A maximum of f i v e rounds may be p lac e d in any magazine carried by the patrol. All equipment to be used, including spare skis, poles, and ammunition, will be carried by the patrol.
 3 .4 O vertak in g . A patro l overtaking another must be closed up before the leader can ca l l " T r a c k . " The patro l being overtaken must then immediately cleat the track in use by the overtaking patrol ( r e f e r to 12.3(a) of UIPMB rules.) Individuals may not call track.
 3.5 Team C o n tro l. A patro l must enter the ra n g e tog ether within a marked 20 meter zone. They also must be together within a marked 20 meter zone when crossing the f inish line. Equipment can be distributed
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 at the patrol l e a d e r ' s d iscre t ion a f t e r the las t team member has crossed the start line. Each member must enter the finish zone wearing his own equipment. He may not simply hand carry the equipment across the finish line. Broken equipment carr ied in this manner will be ruled on by the Jury. Information or assistance from outside sources is not permitted.
 3 .6 P ro ced u res on the R an ge. In the case of a rifle becoming unserviceable, a member will fire their rounds using another p a tro l member 's r i f l e without penalty. The patrol leader is responsible for the safe conduct of thei r team on the range. On arrival at the range, the patrol l e ad e r will order the th ree members of the patrol to the f ir ing posi t ions indicated by the range officer.
 A f t e r the pa tro l members have covered o f f their designated firing points, and before the order to load, the patro l l e ad e r will in sp ec t the p a tro l ' s r i f l e s to ensure t h a t b a r r e l s a re c l e a r o f snow or o t h e r o b s t r u c t i o n s by phys ical ly grasping the b arre l and looking in the muzzle after the muzzle cover has been removed. The pa tro l l eader will be responsible for providing a rod or other means of cleaning b arre ls , if required. T h re e members of the patrol must fire five rounds in each event using their designated lanes. The leader will not f i r e . A spare rifle, if carried by the leader , maybe u se d w i th a u t h o r i t y of th e R a n g e O f f i c e r , in the event of breakage of one of the patrol member's weapons. Ammunition will not be available from the range s t a f f to re p lac e mis fi re s and losses. After firing, the patrol leader will s a t i s f y themselves that there are no live rounds in the breach and the magazine by physically grasping the r i f le and carrying out a visual inspection of each member's rifle chamber.
 The p a tro l ' s time s t a r t s when th e f i r s t m em b er crosses the s t a r t l in e . The time stops when the last patrol member has crossed the finish line. Patrols will be started at 5-minute intervals. No time allowance is made in case of a misfire.
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 3.7 Penalties. Penalties will generally be awarded by IAW UIPMB rules. Because of the unique nature of the military patrol race, penalties to cover s p e c i f i c cases will be imposed as follows:
 * Firing at o th er than own designated target will be considered as misses.
 * A miss = one minute
 * E x c h a n g e o f equipment prior to the las t member of the patrol crossing the start line = two minutes
 * P a t ro l l eader fa i ls to carry out pre- f i r ing r if le inspection on the range = two minutes for each inspection not conducted
 * Patrol l e ad e r fai ls to carry out p o s t - f i r ing r i f l e inspection on the range = two minutes for each inspection not conducted
 * Patrol fails to enter the range or the f inish l ine as a group within the 20meter zone = two minutes
 * P a tro l member f in is h e s -w i th o u t his r i f le = five minutes
 * P a t r o l members re c e i v e physica l assistance from oth ers than racing team members = patrol disqualified
 * L e a d e r f i r i n g m e m b e r ' s r i f l e = p a t r o l disqualified
 * If an individual's weapon fails to fire, and no s pa r e r i f l e is a v a i l a b l e , t he t e a m wi l l be p e n a l i z e d one mi nut e f or e a c h round the competitor can not fire.
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 In the event of any o th e t v io la tion of the rules, the Jury of Appeal is empowered to impose penalties up to disqualification, considering the gravity of the case.
 3 .8 R esu lts and T ie s . Placings in the military patrol race will be based on the p a t r o l ' s running time plus p e n a l t i e s . In case of a t ie , the shooting results will determine the winners.
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NATIONAL GUARD BIATHLON APPLICATION
 If you arc i n t e r e s t e d in l e a r n i n g more a b o ut t he National Guard Bia thlon program in your area fill in the following data. This in form ation will be sent to the s t a t e b iath lon coord inator nearest to your home.
 NAME_______________________________________
 STREET ______________________________
 C I T Y ___________________________ STATE ___
 ZIP ODE _____________JPLENE ( ) _
 AGE ________
 CROSS CELNTRY SKIING EXPERIH4CE?
 CtM’ETITIVE SLOTTING EXPERIB4CE?
 NATIONAL GUARD LNIT
 ACDRESS ___________________
 SENT TO:
 N ational Guard Bureau B iath lon Coordinator Bldg 5 , Camp Johnson W inooski, Vermont 05404 Phone: (802 ) 864-1316
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