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Membership in the Naval Special Warfare (NSW) community requires an extraordinarily high level of total body physical fitness. A combination of muscular strength, flexibility and cardiovascular fitness is essential to carry out assigned missions.





To train most effectively for these physically demanding tasks, SEALs and others within the NSW community need clear, concise, and authoritative guidance on physical fitness training regimens. This manual, The Navy SEAL Physical Fitness Guide, has been written to meet this need.





The authors of this comprehensive guide, physicians and physiologists, were chosen because of their special qualifications in the area of physical fitness and their knowledge of the NSW and SEAL community. Their expertise ensured the guide would be written with the unique requirements of the NSW community in mind, and that our goal of expanding the individual Navy SEAL’s knowledge of attaining and retaining a high level of fitness would be achieved.





I commend The Navy SEAL Physical Fitness Guide as a superb source of information. Following the advice in this guide will enable SEALs and other members of the NSW community to prepare for the physically demanding missions to which they are assigned in the future.





Introduction

to Part I: The Navy SEAL Physical Fitness Guide

The Navy SEAL Physical Fitness Guide has been prepared for the SEAL community with several goals in mind. Our objective is to provide you, the operator, with information to help:



	♦ Enhance the physical abilities required to perform Special Operations mission-related physical tasks;

	♦ Promote long-term cardiovascular health and physical fitness;

	♦ Prevent injuries and accelerate return to duty;

	♦ Maintain physical readiness under deployed or embarked environments.



If this guide is able to achieve those goals, it will be a major success. Being a SEAL is a tough job and requires enormous physical strength and stamina. Injuries, both chronic and acute are occupational hazards, but there are training measures and precautions that can be used to decrease the incidence of these injuries. Understanding the basics of physical fitness can go a long way to achieving these goals.





Physical fitness is typically considered a set of characteristics that people gain through various physical efforts. In fact, physical fitness consists of a variety of measurable components, some of which are skill-related and others which are health-related. The components of physical fitness are presented in Table I-1.


Table I-1. Skill- and Health-Related Components of Physical Fitness




	Skill-Related
	Health-Related



	Agility
	Cardiorespiratory endurance



	Balance
	Muscular endurance



	Coordination
	Muscular strength



	Speed
	Body composition



	Power
	Flexibility



	Reaction time
	






Definitions for each of these components/terms are provided in Chapter 1: Overview of Physical Fitness; all are extremely important in SEAL training. Because these components are measurable, it is clear that there are levels of physical fitness which can range from very low to exceptionally high. Moreover, a wide range may exist across particular components within an individual. For example, a person may have exceptional cardiorespiratory endurance, but have very poor flexibility. Thus, a high level in one component does not translate into high physical fitness. A highly fit person should achieve a high level in each of the health-related components for protection of health. However, for SEAL training, components of both skill and health-related groups are requisite. This guide should help you achieve a more favorable balance among the various components, and serve as a resource for you in the future.





Chapter 1

Overview of Physical Fitness

This chapter will introduce terms and definitions commonly used to measure or define fitness levels, and other terms associated with athletic training. Terms such as aerobic and anaerobic will be appearing throughout this fitness guide and various training techniques to optimize fitness will be discussed in greater detail in subsequent chapters. We suggest that you take some time to familiarize yourself with the terms and concepts in this chapter as this will greatly enhance your ability to apply the information provided in the remaining chapters.


Exercise Physiology

Exercise physiology is a branch of science which studies how the body responds and adapts physically to exercise training or to an acute bout of physical exertion. Such information is used for designing physical education, fitness and athletic programs. Physical fitness includes cardiopulmonary endurance, body composition, muscular strength and endurance, and flexibility.


Definitions and Terminology

Following are some commonly used exercise physiology terms and their definitions. You will come across many of these terms in subsequent chapters.



 Aerobic: A process of producing energy that requires oxygen.



 Aerobic Capacity: Total or maximal amount of aerobic work that can be done.



 Aerobic Metabolism: Most of the energy needed to support exercise that goes beyond 3 minutes is provided by aerobic or oxidative energy metabolism. In other words oxygen is required to produce energy.



 Agility: Ability to change physical position with speed and accuracy.



 Anaerobic: A process of producing energy that does not require the presence of oxygen.



 Anaerobic Capacity: Total or maximal amount of anaerobic work that can be done.



 Anaerobic Glycolysis: A process of breaking down glycogen stores without oxygen; lactate (lactic acid) is the by-product of this process.



 Anaerobic Metabolism: A type of energy metabolism that does not require oxygen.



 Anaerobic Threshold: Transition point when aerobic metabolism can no longer meet the energetic demands, and energy from sources independent of oxygen are required. This is also the work rate at which blood lactate concentrations start to increase during graded exercise.



 Adenosine Triphosphate (ATP): Energy released from food is stored in the muscle in the form of ATP. When ATP is broken down energy is released.



 Balance: Ability to maintain equilibrium when stationary or while moving.



 Cardiorespiratory Fitness: Ability of the heart, lung and blood vessels to transport oxygen and to remove waste products from the exercising muscle.



 Concentric Contraction: Shortening of the muscle as it develops tension. This type of exercise is sometimes also known as “positive exercise”.



 Coordination: Ability to use the senses, such as sight, along with the functioning of a set of muscle groups to complete an activity accurately. For example: hand-eye coordination during rifle shooting.



 Dynamic Exercise: Alternate contraction and relaxation of a skeletal muscle or muscles causing partial or complete range of movement through a joint.



 Eccentric Contraction: Involves the lengthening of a muscle as it develops tension and is also known as “negative exercise”. Eccentric contractions are used when resisting gravity as is the case in walking down hill or down stairs.



 Electrocardiogram (ECG): A tracing that shows the electrical activity of the heart.



 Ergometer: Instrument used to measure work and power.



 Ergometry: Measurement of work and power during exercise.



 Exercise: Planned, structured, and repetitive movements performed to improve or maintain components of physical fitness. The components include cardiorespiratory fitness, muscle strength and endurance, flexibility and body composition (see Introduction).



 Fartlek Training: An unstructured type of interval training for speedwork.



 Flexibility: Controlled range of motion of a specific joint. The range is a function of elasticity of the tendons, ligaments, and surrounding soft tissue. Control is a function of strength at each degree of motion, especially at the end ranges.



 Glycogen: A form of carbohydrates that is stored in the liver and in muscles for energy.



 Glycolysis: Breaking down of simple sugars into simpler compounds (chiefly pyruvate and lactate) for energy. This process is anaerobic.



 Glycolytic: Pertaining to or promoting glycolysis.



 Heart Rate: Number of heart beats per minute.



 Interval Training: Very intense exercise bouts are alternated with rest or periods of low intensity exercise. Exercise during intervals is typically anaerobic.



 Isokinetic: Contraction of a muscle or muscle group which results in joint movement at a constant angular velocity. For example: the arm stroke during free style swimming.



 Isometric (Static): Muscle contracts without shortening or lengthening such that tension is developed but no muscular work is performed; energy is lost as heat. There is no joint movement during this type of exercise.



 Isotonic (Dynamic): Muscle contracts and maintains constant tension by lengthening or shortening.



 Lactic Acid (lactate): A by-product of anaerobic metabolism.



 Ligament: A band of fibrous tissue that connects bone to bone or bone to cartilage so as to strengthen joints.



 Maximal Oxygen Uptake (VO2max): A measure of aerobic fitness: the maximal rate of oxygen uptake, and therefore aerobic energy utilization during exercise. Typically expressed as liters per minute or milliliters per kilogram (kg) body weight per minute (ml/min/kg).



 MET (Metabolic Equivalent Unit): A unit used to estimate the metabolic cost of physical activity. One MET is the energy used by an individual at rest. This is equivalent to 3.5 ml of oxygen consumed per kg body weight per minute.



 Metabolism: Physical and chemical processes that maintain life.



 Minute Ventilation: Volume of air breathed per minute.



 Muscular Endurance: Ability of a muscle or muscle group to contract at a submaximal force, usually against 50 to 60% of maximal resistance, over a period of time. Measured as the number of repetitions completed.



 Muscular Strength: Maximal force or tension generated by a muscle or muscle group.



 Myoglobin: An iron containing muscle protein that is responsible for the reddish color of various muscle fiber types.



 Physical Activity: Movement by skeletal muscles that results in energy expenditure.



 Physical Fitness: Ability to perform physical activity.



 Plyometrics: Also known as explosive jump training. Muscles are rapidly stretched prior to contraction. Examples include standing jumps, multiple jumps, etc.



 Power: Ability of a muscle to quickly generate force over a very short period of time. Examples include sprint starts, vertical jumps, kicks and throwing a punch.



 Rating of Perceived Exertion (RPE): Measured using the Borg Category RPE Scale. As exercise intensity increases, the RPE increases and in general it is closely associated with physiological measures such as heart rate and oxygen consumption.



 Reaction Time: Time taken between receiving a signal and reacting to it.



 Respiratory Exchange Ratio: Ratio of carbon dioxide produced to oxygen consumed. An indication of the primary energy source used during exercise.



 Speed: Ability to perform a movement in a short period of time.



 Strength: Ability of a muscle to contract against resistance and provide control throughout the full range of motion.



 Stroke Volume: Volume of blood pumped from the heart with each beat.



 Tendon: A fibrous cord in which the fibers of a muscle end and by which the muscle is attached to a bone or other structure.



 Tidal Volume: Volume of air moved during one breathing cycle while inhaling or exhaling.






Muscle Structure and Function

The three major types of muscle are:



	♦ Cardiac muscle

	♦ Skeletal muscle

	♦ Smooth muscle



This discussion will be limited to skeletal muscles which, by converting chemical energy to mechanical energy, produce movement. We will present a description of the subtypes of skeletal muscles, including their characteristics and distribution. Although there may be many new subtypes of skeletal muscle fibers, generally skeletal muscle can be characterized into three basic types:



	♦ Slow Twitch Oxidative (Type I)

	♦ Fast Twitch Oxidative-Glycolytic (Type IIa)

	♦ Fast Twitch Glycolytic (Type IIb)




Type I Muscle Fibers

Type I muscle fibers are involved in endurance activities. These fibers, also called slow twitch fibers, are noted for their ability to produce energy in the presence of oxygen. Thus, they are primarily aerobic. The main fuel source for this fiber is fats (fatty acids), which allow the muscle to work at a steady rate with noticeable resistance to fatigue. Their color is typically quite red, a result of the high content of “myoglobin”, an iron-containing protein that stores and delivers oxygen. Slow twitch fibers are not noted for their speed, their anaerobic capacity, or their ability to contract at a fast rate repeatedly, but rather their indefatigability and aerobic capacity.




Type II Muscle Fibers

Type II fibers can be categorized into at least two types: Type IIa and Type IIb. These fibers are adapted for strength and power activities. The Type IIa fiber is a cross between a slow twitch and a fast twitch fiber in that it is both aerobic (oxidative) and anaerobic (glycolytic). Whereas, it is “faster” than the slow twitch fiber, it is not as well suited for endurance activities. Its color is also reddish, a result of the myoglobin content.





In contrast, the Type IIb fiber is truly a fast twitch fiber, with very high contraction speeds. These fibers are almost exclusively anaerobic and have minimal capacity for aerobic production of energy. They rely primarily on glycogen within the muscle for energy and are therefore very susceptible to fatigue. Their color is pale, and some consider it “white” because it lacks myoglobin. Type IIb fibers tend to accumulate lactate, which ultimately leads to rapid fatigue if the lactate is not removed.





It should be noted that each of the fiber types has different recruitment patterns, and typically the Type IIb fiber is only recruited for use during maximal effort. The other fibers contract during light as well as moderate activity. Moreover, physical training can lead to changes in the characteristics of the fibers. Thus, endurance training would lead to changes in the Type IIa fiber such that they take on more characteristics of the Type I, or slow twitch fiber. Table 1-1 presents the distinguishing characteristics of the various fiber types.


Table 1-1. Distinguishing Characteristics of Major Muscle Fiber Types
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Distribution of Fiber Types

The amount of Type I and Type II muscle fibers in an individual is genetically pre-determined, and all normal skeletal muscle contains all fiber types. However, the proportion or distribution of these fiber types within and across individuals differs. Moreover, within an individual, the distribution of fibers in various muscles can vary widely. Physical training may transform muscle fiber type, and the metabolic capacity of both type I and type II muscle fibers can be modified by endurance and power training. It should be noted that performance depends not only on your fiber type composition, but also on the interplay between a variety of factors such as training, and diet, etc. Figure 1-1 represents the average percentage of slow twitch (Type I) fibers found in various subgroups of the population. As can be seen, persons whose activities are primarily endurance-related have a higher proportion of Type I fibers as compared to sprinters or wrestlers. Also in Figure 1-1 are the maximal aerobic capacities of these groups: the greater the proportion of Type I fibers, the higher the maximal aerobic capacity. Note the wide variability in the group of “recreational athletes”. Specific types of training can induce changes in muscle fiber composition and characteristics.


Figure 1-1. Muscle Fiber Composition and Maximal Oxygen Uptake Values for Various Athletes by Sport
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Principles of Physical Training

The goal of any training program is to improve performance. You are unique in terms of your excellent physical condition and your dedication to further enhancing your fitness. The four principles that apply to all physical training programs are discussed below.


Overload

According to this principle, exercise must be done at a higher level than usual to bring about various training adaptations. Once the body has adapted to the higher level of exercise it will function more effectively and efficiently. The overload can be obtained by manipulating various combinations of exercise frequency, intensity, duration and type of exercise. Increasing intensity, duration and frequency can be helpful for running, cycling or swimming, and increasing resistance and repetitions can improve strength training.




Specificity of Training

This principle refers to the training-induced adaptations in metabolic and physiologic systems which are specific to the type of exercise. For example, running will increase physical fitness but it will not increase swimming performance and vice versa. Thus, it is important to train muscles involved in a specific type of exercise to realize greater performance benefits.




Individual Differences

Responses to a particular training program can vary from one individual to another. According to this principle, exercise programs should be individualized to meet the training requirements and physical capacity of each person.




Detraining

Regular exercise is necessary to maintain fitness. Beneficial effects of exercise are gradually lost or reversed after a few weeks off from training. This deconditioning or detraining effect will be discussed later in this chapter.





Because of the nature of your missions it is imperative that you develop all aspects of physical fitness: strength, speed, flexibility, and endurance. Therefore, it is important for you to consider your training in terms of the FITT principle.

FITT = Frequency, Intensity, Time & Type


All four aspects of the FITT principle must be included to achieve the most benefit from your training program. Number and intensity of workouts is important as is the time spent exercising and cross training (see Chapter 3). Information on how to determine your training intensity is provided next.






Determining Your Training Heart Rate

When reading the training methods presented in this chapter and throughout this guide, you will come across references to exercise intensity. Intensity is the rate at which exercise is performed. If you work out in a gym you may have used an exercise machine that monitors exercise intensity. A quick and easy method for measuring the intensity of your workout is by measuring your heart rate and checking to see if you are within your target training zone (see below).





Measure your heart rate by taking your pulse at the carotid artery (neck) or the radial artery (wrist) for 15 seconds; multiply this value by four to get your heart rate in beats per minute. Compare this heart rate value to your target training intensity. If your heart rate is too low, increase the intensity of your workout. If it is too high, reduce the intensity slightly.

Your target training heart rate can be calculated as follows:


To maintain aerobic conditioning, exercise should be performed at a heart rate between 70% and 90% of your maximal heart rate (Max HR).

Remember, this is only an estimate of your maximal heart rate.


Depending on your particular “physiology” and physical conditioning, your Max HR could be higher than what you derive from this equation. However, this is the way it is routinely estimated.

Max HR in beats per minute = 220 - your age (years)


To calculate 70% and 90% of your Max HR, multiply Max HR by 0.70 and 0.90, respectively. This is your target training intensity zone or the range within which your heart rate should be while working out. Figure 1-2 presents an example of how to calculate your desired training heart rate by this method.


Figure 1-2. An Example for Determining Your Target Training Heart Rate
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Calculate your target training heart rate zone using the formula provided above or use the chart shown in Figure 1-3. It is important to note that maximal heart rates tend to be lower during swimming and arm exercises. For these activities you should subtract 13 from your maximal heart rate to before obtaining your training heart rate. An example of this is shown in Figure 1-4.


Figure 1-3. Target Training Heart Rate Zone
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Figure 1-4. An Example for Determining Your Target Training Heart Rate for Swimming
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Energy Systems Used by Exercising Muscle

Before describing the methods used for physical training, it is important to understand the three systems that provide energy to the exercising muscle. All three systems are important. Depending on the activity, there may be a greater reliance on one system over the others.


ATP-CP System for Speed Work

Adenosine triphosphate (ATP) is the immediate source of energy within all cells of our body for activities such as sprinting. There are small stores of ATP within skeletal muscle, and these energy stores provide immediate energy to sustain physical activities for a short time. Once the ATP is used, it breaks down into adenosine diphosphate (ADP). For regeneration of ADP into ATP for more energy, creatine phosphate (CP) is needed. It is the CP that regenerates the ATP. Without CP, ATP could provide energy for only a few seconds. With CP, the ATP-PC system can provide energy for about 30 seconds before other energy systems must take over. Thus, this ATP-CP system, sometimes referred to as the phosphate pool or reservoir, provides immediate anaerobic energy for muscle contraction.
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Lactic Acid and ATP-CP System for Anaerobic Work

This is a transitional system. When all-out exercise continues beyond 30 seconds, the only way to continue providing ATP to the exercising muscle is by using sugar (glucose) in the muscle. Sugar in the muscle is obtained from glycogen, and the process of breaking down sugar for energy is called glycolysis. However, in the process of generating ATP from glucose, lactic acid (also known as lactate) is formed. Normally there is a only a small amount of lactate in blood and muscle. When lactate begins to accumulate in muscle and then blood, you will begin to experience muscular fatigue, unless it is cleared by the body. Lactate is cleared from the muscle if the intensity of the exercise is moderate. This happens because after a few minutes the aerobic or oxygen system, which supplies energy for sustained work, kicks in. If an all out effort is sustained, fatigue is inevitable within three to five minutes.




Oxygen System for Aerobic Energy

The oxygen, or aerobic, system provides energy to support long-term steady state exercise, such as long distance running or swimming. Muscles can use both glucose and fatty acids for energy. These fuel sources can be taken from the circulating blood and from stores within the muscle. Glucose is stored as glycogen and fatty acids are stored as “triglycerides” in the muscle. When long duration activities are performed at a slow pace more “fat” in the form of fatty acids is used for energy than muscle glycogen.





During many types of exercise, all three energy transfer systems are used at various times. The amount that each system contributes to energy metabolism is related to the duration, intensity and type of activity. In general, high intensity, short duration exercises rely mainly on anaerobic energy. Other examples specific to various activities are provided in Table 1-2.


Table 1-2. Percentage Contributed by Each Energy System to Overall Energy Needs of Various Activities
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Methods of Physical Training

Most people think of exercise as being either aerobic or anaerobic. However, in most types of exercise, a blend of both aerobic and anaerobic exercise is involved. For example, during a 1500 m run, energy is provided by anaerobic. metabolism at the beginning and the end of the run whereas aerobic metabolism supports the middle or the steady state part of the run. Aerobic and anaerobic capacity can be improved by using appropriate physical training techniques. The contribution of the three energy systems to the various training methods is shown in Table 1-3. The various physical training techniques are presented below, and can be used for enhancing performance during various physical activities.


Table 1-3. Contribution of the Various Energy Systems According to Training Methods
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Interval Training

Exercise bouts are alternated with rest or relief periods. Relief periods usually involve mild to light exercise. Generally, in swimming no exercise is performed during the relief periods. The duration, intensity, and number (repetitions) of exercise bouts and the length and type of relief intervals are chosen to suit specific exercise performance requirements. Interval training allows you to exercise at a higher intensity than you could if you were exercising continuously. This type of training helps to develop the muscle ATP-PC energy system. Both aerobic and anaerobic metabolism can be improved by interval training.




Sprint Training

Sprint training helps develop speed and increase muscle strength. Individuals are required to sprint repeatedly at maximum speed while allowing for complete recovery between sprints. In general, 6 seconds are needed to go from a stationary position to maximum speed. For a runner this would mean running 55 to 60 meters to reach that maximum speed.




Interval Sprints

This method involves alternately sprinting for 45 to 50 meters and jogging for 55 to 60 meters while covering a distance of about 3 miles. Interval sprinting helps to develop aerobic capacity.




Acceleration Sprints

Acceleration sprint training develops speed and strength. Running speed is gradually increased from jogging to striding to sprinting, followed by a recovery walk. This sequence is repeated. Intervals may range from 50 to 100 meters each. For example: 50 meters jogging, 50 meters striding, 50 meters sprinting and 50 meters walking.




Fartlek or Speed Play

The work Fartlek means “speed play” in Swedish. It involves running at fast and slow speeds on both level and hilly courses. Unlike interval training, the fartlek form of training does not involve specific exercise and rest periods; you do it as desired. For example, you may say to your buddy “I’ll race you to the next stop sign”, and you would both run as fast as you can to that point. You may run at a slower pace for a few minutes, and then run fast again for as long as you want. In other words, it is a speed workout without structure. As such, it is well suited to general conditioning and provides variety to workouts.




Continuous Exercise Training

This type of training is needed to build endurance for activities such as distance running and open ocean swimming. Exercise is performed with distance in mind and may be done at a slow or a fast pace. The aerobic system is the main energy source for this type of activity. Specific training requirements for endurance training in running and swimming will be discussed in Chapters 4 and 5.




Repetition Running

This method is similar to interval training, but unlike interval training, the length of the intervals are longer and usually range from 0.5 to 2.0 miles. Recovery between intervals lasts until the heart rate is under 120 beats per minute, or within 60% of your estimated Max HR.






Conditioning and Deconditioning

Conditioning and deconditioning, also known as training and detraining, are responsible for gains and losses, respectively, in fitness levels. Whereas conditioning is a gradual process and may take six or more weeks to see specific effects, deconditioning occurs relatively quickly. Some of the various metabolic and cardiorespiratory effects of conditioning are presented in Table 1-4.


Table 1-4. Various Effects of Physical Conditioning




	Metabolic Changes
	Cardiorespiratory Changes



	⇑ levels of ATP, CP, glycogen
	⇑ in blood volume



	⇑ levels of anaerobic enzymes
	⇓ heart rate at given workload



	⇑ capacity to tolerate blood lactate
	⇑ stroke volume



	⇑ levels of oxygen within muscle
	⇑ ability to take oxygen from blood



	⇑ levels of aerobic enzymes
	improvement in blood pressure



	⇑ capacity to use fat as fuel
	⇑ ability to handle heat load






Effects of deconditioning will be noticed within one to four weeks. Deconditioning reverses the positive metabolic, cardiac, respiratory and muscle enzyme effects that result from conditioning. Some major effects of deconditioning include:



	♦ Decrease in maximal aerobic capacity - Heart rate for a given exercise workload is higher and the amount of blood pumped by the heart with each beat is reduced.

	♦ More rapid build up of lactic acid during exercise which leads to earlier fatigue.

	♦ Reduction in levels of key muscle enzymes which regulate the muscle’s ability to generate energy from various sources.

	♦ Reduced ability to store glycogen in muscle between workouts.

	♦ Reduced breathing volume which will decrease the amount of oxygen being taken to the exercising muscle

	♦ Decreased endurance capacity - time to fatigue is shortened.

	♦ Decreased ability to dissipate body heat during exercise: the ability to exercise in adverse environments, such as in the heat, is reduced due to all factors mentioned above.



Retraining is necessary to reverse the performance reducing effects of deconditioning. However, deconditioning can be prevented or minimized by maintaining usual exercise intensity during endurance and strength workouts, when the number or length of work outs is decreased. Aerobic capacity and decreased lactic acid accumulation during exercise can be maintained by training at least two to three times per week at your usual training intensity. Strength gains can be maintained by including one to two strength training workouts sessions per week. Specific training methods for maintaining fitness under deployed conditions and while overcoming an injury will be discussed in other chapters (see Chapters 11 and 12).




Active Recovery

This type of recovery means that you continue to exercise at a low to moderate (30% to 50% of your maximal heart rate) intensity for several minutes after your regular workout. For example, walk for 5 to 10 minutes after completing a run. The benefits of active recovery and additional information about this type of recovery are provided in Chapter 3: Cardiorespiratory Conditioning.







Chapter 2

SEAL Mission-Related Physical Activities

The primary goal of SEAL physical fitness training is to maximize mission-related performance. SEALs need a physical training program which encompasses all of the various mission-related tasks that need to be performed. Thus, before deciding on a physical fitness training regimen, the specific types of athletic activities involved in your missions must be clearly defined. It is important for you to establish specific goals. An athlete training for a marathon will want to train such that he will finish the race in the shortest possible time. Everything else in your program will be secondary to the primary objective of maximizing lower extremity aerobic performance. Likewise, a kayaker will maximize his aerobic performance by focusing on upper extremity conditioning. A competitive weight lifter, in contrast, will strive to maximize the amount of weight that he can lift, with little or no emphasis on endurance training.

What are “mission-related tasks?”


As an illustration, let’s consider bicycling. Cycling is a superb way to obtain an intense aerobic (or anaerobic) workout and is very useful in promoting general cardiovascular fitness, but SEALs do not cycle during missions. No mission scenarios require you to hop on your bikes and ride 25 miles. In contrast, a two mile swim in fins also provides an excellent cardiovascular workout, and more closely approximates activities required on Special Warfare missions.





Although a good cardiovascular workout on a bike will confer a training benefit for SEALs, cycling is not the preferred substitute for mission-related training. Being in shape for one activity does not necessarily translate into being in shape for another activity which uses entirely different muscle groups. Training by running or biking to perform a long distance swim will result in a high incidence of muscle fatigue and leg cramps on the mission. Some swimming must be incorporated into a training program. Moreover, swimming with fins on a regular basis will ensure that the operator is comfortable in his fins and wet suit booties, and prevent the development of painful blisters on the mission. Thus, there are many reasons for specificity of training.





Swimming is not the only mission-related task. The goal of this chapter is to present mission-specific activities and determine the physical tasks associated with these missions. The doctrine that you should train as you fight is also true for physical fitness training.


Mission-Specific Activities

What sort of physical activities will SEALs be required to perform in the course of their missions? To answer this question, the types of missions that you perform need to be examined. A partial list of these missions is shown in Table 2-1, and a brief description of these missions is provided below.


Table 2-1. A Summary of Various SEAL Missions




	Types of SEAL Missions



	Small Unit Patrolling



	High Speed Boat Operations



	Combat Swimmer Operations



	SDV and Dry Deck Shelter Operations



	Urban Warfare



	Winter Warfare Operations







Small Unit Patrolling

One capability that will be needed in almost all SEAL land warfare operations is the ability to carry a substantial amount of weight over long distances. You will typically carry two weapons and a supply of ammunition. There is no good way to know exactly how much ammunition you will be required to carry for a particular mission and SEAL operators tend to pack heavy in this category. In addition, your loads will often include explosives and specialized items. Water needs to be carried in the loadout and, if the mission is a sustained one, rations must also be included. Loads of 70-80 pounds are standard in the community and much heavier loads are not uncommon. How far must you carry this load? There is no one distance that can accurately be used as an upper limit, but certainly 10-20 miles in a 24 hour period, depending on the difficulty of the terrain, may be required for some operations. Walking long distances with a heavy load is a significant challenge in itself, but you may also be required to run and scramble over terrain features, walls, and fences.

Load-carrying is one of the most important physical activities a SEAL can practice.


The ability to carry a wounded fellow operator on your back or shoulders is also important. Buddy shoulder carries are critical in that they are currently the anticipated mode of transporting a wounded SEAL to a secure area where medical care can be rendered. These carries are somewhat different than long distance hikes with equipment because the load is distributed quite differently on the body and in some cases, the weight of the wounded operator may be in addition to the basic load.





How do you train for these activities? Long distance runs with shorts and running shoes are useful in promoting cardiovascular fitness, but do not adequately simulate load-bearing activities. Similarly, the number of bench presses you can do at a given weight does not ensure your being able to walk long distances with a heavy load. Moreover, some of the problems associated with load-carrying are musculoskeletal injuries and blisters. These can only be avoided (or minimized) by practicing the specific activity.




High Speed Boat Operations
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The Special Boat Environment imposes unique physical demands. Such missions typically include extended periods in transit, often at high speeds in stormy seas. This type of activity requires extraordinary stability of the knee, elbow, shoulder and ankle joints. Since maintaining a slight bend in the knees, elbows and ankles is essential for minimizing musculoskeletal injuries, training to improve muscle strength and endurance is critical.




Combat Swimmer Operations

With the current-day SEAL teams having had their origin in the Scouts and Raiders, Naval Combat Demolition Units, and Underwater Demolition Teams of World War II, it is not surprising that combat swimmer operations are still an important part of the Naval Special Warfare mission. These operations may last as little as one or two hours in some situations, and as long as eight to 10 hours in others. You may be swimming on the surface or swimming underwater compass courses with the Dräeger LAR V or MK 16 closed-circuit underwater breathing apparatuses. These operations are often carried out in very cold water; thus, hypothermia is a constant concern. In many instances, you will be towing something in the water (usually something with a very rapid rate of combustion), thereby increasing the effort needed to accomplish the mission. Some missions involve exiting the water and climbing up the side of a ship using a caving ladder or other climbing apparatus. These are difficult maneuvers under any circumstances, but much more so when your hands are numb from cold exposure and you are climbing with weapons, ammunition, and explosives. Regular exposure to cold water immersion will help to develop physiological adaptations so that you will fare better when subjected to cold water on a mission. In addition, both upper body and leg strength are important for shipboarding techniques. Grip strength, in particular, is critical for maintaining a firm hold on the rope or ladder. Caving ladder or rope climbs are very important to develop the muscle groups that will be used for shipboarding; you should do these climbs with gear whenever possible.
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Swimming with fins is an activity basic to all SEAL combat swimmer missions and should be done on a regular basis in team physical training evolutions. Swimming without fins, while a very good activity for promoting cardiovascular fitness, is not typically required for SEAL missions. It is important to mention that encouraging speed on combat swimmer operations is fine for surface swims, but should not be done on underwater swims because of the reduction in the LAR V operating range and increased risk of central nervous system oxygen toxicity.

High exercise rates under water increase the diver’s chance of having an oxygen convulsion.





SDV and Dry Deck Shelter Operations

These operations are basically combat swimmer operations, but ones in which the SDV does the majority of the work. They are typically longer than operations in which free-swimming divers are used, but this is not always the case. As SDV operators, you need to be able to accomplish the same physical tasks noted for combat swimmers above. In addition, these operations may require significant upper body strength to handle the heavy equipment required for the mission both in the Dry Deck Shelter and later at the objective.
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Urban Warfare
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Some SEAL missions call for direct action operations in an urban setting. Although it is difficult to generalize, these missions might be expected to require less of a load-bearing challenge because some form of transportation will often be available. In addition, the distance to be covered on foot will typically be less than many remote missions. Generally, you will need to carry less food and water than with other types of land warfare missions. Your need for weapons and ammunition, however, will not be reduced, so significant gear loads are still a possibility. Additionally, you may need to perform demanding physical tasks, such as sprints and rapid stair climbs, in the urban warfare setting. Moreover, there is the potential of having to accomplish these maneuvers while carrying or dragging a wounded buddy or hostage.




Winter Warfare Operations

Winter Warfare operations often require long distance cross-country skiing or snowshoeing which will usually have to be done with a heavy equipment load. This activity requires the use of a different set of muscles than walking and running. Not all SEAL units have a primary mission area that requires the ability to operate in winter warfare environments, but those that do should consider cross-country skiing with equipment when designing their workout programs (see Chapter 14).
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Specific Mission-Related Physical Tasks

In order to identify the physical demands of direct action SEAL operation, a study was undertaken in early 1990 by the Naval Health Research Center. Missions and the physical requirements (i.e., aerobic and anaerobic components) necessary to complete each mission and mission segment were evaluated. In brief, a total of 82 SEALs, averaging 11 years of experience, participated in the study. Subject matter experts from operational platoons were interviewed regarding missions they had conducted as SEALs. Information obtained during these interviews provided the basis for a questionnaire which was developed and given to the study participants. The questionnaire was composed of a list of missions and mission segments such as “fast rope to the deck of a ship from a height of 40 feet, carrying a 50-pound pack.” Each SEAL participant ranked mission and mission segments on scales to rank: difficulty of performance, frequency of performance, and importance to mission success. The individual scores for each scale were then summed to obtain a “composite score”. Mission tasks that received the highest composite scores are provided below.


	♦ Walk (i.e., hump) 15 km over uneven terrain at night carrying a 125 lb pack to objective in 70°F, then retrace steps to extraction point.

	♦ Serve as point person for an element, walking a distance of 42 km through dense jungle in tropical heat and humidity over a 3-day period carrying a 60 lb pack and weapons.

	♦ Swim a distance of 2,000 meters in 56°F carrying a limpet mine and using a Dräeger; return to Zodiac without limpet, then travel 6 km to extraction point.

	♦ Swim for 3 hours underwater (temperature: 70°F), wearing a wet-suit, mask and fins, and using a Dräeger UBA and attack board.

	♦ Drag a fully-loaded F470 Zodiac 50 meters onto a rocky beach with five other SEALs, then, with three of the boat crew, quickly move all equipment and supplies across 200 meters of rocky beach and stage/cache gear in preparation for the overland phase of the mission.

	♦ Perform a rescue drag of a wounded comrade weighing 170 lbs, dragging him by the web gear a distance of 75 meters, with the assistance of one other SEAL.



Given the above list of missions tasks, the question “what are the physical fitness requirements necessary to complete each task?” was asked. A summary of the physical tasks data is presented in Table 2-2 and Table 2-3. Table 2-3 presents the numerous physical tasks associated with the missions and the physical characteristics demanded of the SEAL. Table 2-3 extends these characteristics by delineating specific training plans to improve performance on the physical tasks.


Table 2-2. Physical Requirements for Specific Missions and Mission Elements




	Mission
	Physical Tasks
	Physical Requirements



	Small Unit Patrolling
	Sprint with gear Fast roping Load bearing Long distance hike “Over the beach” Buddy carry Rock climbing
	Leg endurance Shoulder/arm strength Shoulder/arm endurance Upper back strength Grip strength



	Combat Swimmer
	Caving ladder climbs Underwater swimming Surface swimming
	Shoulder/arm strength Leg endurance Grip strength



	SDV/Dry Deck Shelter
	Underwater swimming Heavy equipment handling
	Leg strength/endurance Shoulder/arm strength



	Urban Warfare
	Buddy shoulder carry Climbing buildings Running/sprinting with gear Stair climbing
	Shoulder/arm strength Leg strength/endurance Grip strength



	High Speed Boats
	Maintain joint stability at high speeds Extended periods in transit
	Shoulder/arm strength Shoulder/arm endurance Leg strength/endurance Grip strength



	Winter Warfare
	Snow shoeing with gear Skiing with gear
	Upper back strength Upper back endurance Leg strength/endurance Shoulder/arm strength Shoulder/arm endurance Grip strength







Table 2-3. Specific Physical Task-Related Training




	Physical Tasks
	Task-Related Training



	Run/sprint with gear Load bearing Long distance hike “Over the beach” Buddy shoulder carry Obstacle negotiation with gear
	Running/intervals Weight training Plyometrics Load-bearing hikes Grip strength hikes



	Fast roping Caving ladder Rock climbing Climbing buildings
	Grip strength Rope climbs Squeezing tennis balls Weight training O’course



	Swim with fins Underwater swimming Swimming with load
	Surface swims Underwater swims



	Snow shoeing Skiing with gear
	Cross-country skiing Distance running Load-bearing hikes Weight training



	Maintain joint stability at high speeds
	Weight training Grip strength






The critical point in these tables is that your physical training program must be a whole body conditioning program with upper and lower body endurance, flexibility, and strength activities. Most missions involve multiple physical tasks, therefore, an effective training program must address the physical requirements of all these tasks. The training program provided in the last chapter has been designed with this goal in mind.

SEAL training must be whole body conditioning with upper and lower body endurance, flexibility, and strength activities.





Summary

The most important types of SEAL mission-related athletic activities are listed below. Each of these activities should be incorporated into a training program, ideally on a weekly basis. For other/substitute activities, please refer to Chapter 15: Physical Fitness and Training Recommendations.



	♦ Long distance hikes with heavy equipment loads

	♦ Cross-country skiing with equipment

	♦ Caving ladder climbs with gear

	♦ Swimming with fins

	♦ Sprints with gear

	♦ Obstacle negotiation with gear

	♦ Fast-roping



For more information you may wish to consult the Navy Technical Report: No. 95-24 entitled: “Physical Demands of U.S Navy Sea-Air-Land (SEAL) Operations,” WK Prusaczyk, JW Stuster, HW Goforth, Jr., T Sopchick Smith, and LT Meyer.





OEBPS/Images/e9781602390300_i0018.jpg





OEBPS/Images/e9781602390300_i0019.jpg





OEBPS/Images/e9781602390300_i0016.jpg





OEBPS/Images/e9781602390300_i0017.jpg





OEBPS/Images/e9781602390300_i0015.jpg





OEBPS/Images/e9781602390300_i0012.jpg
Lactic Acid

Oxygen
ATP-CP and Ae:"f'bic
Training Method System ATP-CP
o System
(%) System (%)
(]
(%)
Interval Training* 10-80 10-80 10-80
Sprint Training 90 6 4
Acceleration Sprints 90 5 5
Interval Sprints 20 10 70
Fartlek Training 20 40 40
Continuous Running 2 5-8 90-93
Repetition Running 10 50 40

*Depends on rate and distance of exercise interval, type of relief interval and number of repetitions.
P! y





OEBPS/Images/e9781602390300_i0010.jpg
ATP —— = ADP + Phosphate + Energy

ADP + CP ——————3p ATP + Creatine





OEBPS/Images/e9781602390300_i0011.jpg
Lactic Acid

Oxygen
ATP-CP and Ae:’c?bic
Physical Activity System ATP-CP
o System
(%) System o
s (%)
(%)
Marathon & 5 95
Rowing 20 30 50
Running - 100 m 98 2 -
Running - 1 mile 20 55 25
Running - 3 miles 10 20 70
Running - 6 miles 5 15 80
Skiing Downhill - Racing 80 20 -
Skiing - Cross-Country - 5 95
Swimming - 50 m 98 2 -
Swimming - 100 m 80 15 5
Swimming - 200 m 30 65 5
Swimming - 400 m 20 40 40
Swimming - 1500 m 10 20 70






OEBPS/Images/e9781602390300_i0009.jpg
(

\

A 22 year old SEAL wants to swim at 70% of Max HR

Then his Max HR = 220 - 22 = 198 -13 = 185 bpm
70% of Max HR = 0.7 X 185 = 130 bpm






OEBPS/Images/e9781602390300_i0007.jpg
Determining Your Target Heart Rate
A SEAL is 22 years old
Max HR = 220 - 22 = 198 bpm
Lower Target HR = 0.7 X 198 = 139 bpm
Upper Target HR = 0.9 X 198 = 178 bpm






OEBPS/Images/e9781602390300_i0008.jpg
Heart Rate (beats per minute)

200 1

180 4

160 4

140

120

182 459 —o— 90% of Max Heart Rate

176

171

153

141 440

119

70% of Max Heart Rate

100

T T T T T T T 1

18 20 25 30 35 40 45 50
Age (years)





OEBPS/Images/e9781602390300_i0005.jpg
Fiber Slow Type ll a Typellb
Characteristic = Twitch Fast Twitch FastTwitch
Aerobic Capacity High Moderate/High Low
Anaerobic Capacity Low High High
Contraction Speed Slow Fast Fast
Fatigue Resistance High Moderate/High Low
Myoglobin Content High High Low
Glycogen Content Low Moderate High
Color Red Reddish-white White






OEBPS/Images/e9781602390300_i0006.jpg
Slow Twitch Fibers Maximal Oxygen Uptake

(%) (ml/kg/min)
20 40 60 80 100 40 50 60 70 80 90 100
L L 1 [ ] L 1 1 L 1 1 1
F—=— Cross Country Skiers i
—— Long Distance Runners —a—
e Swimmers =
= Weight Lifters =
e Wrestlers e
—a— Sprinters —=—i

— Recreational Athletes —a—

Figure adapted from: Exercise Physiology: Energy Nutrition and Human Performance, McArdle WD, FI Katch, VL
Katch. 4th edition. 1996. Williams and Wilkins Publishers.





OEBPS/Images/e9781602390300_i0003.jpg





OEBPS/Images/e9781602390300_cover.jpg
THE U.S.

NAVY7=SEAL

GUIDE TO

FITNESS AND
NUTRITION

Edited by
Patricia A. Deuster, Ph.D., M.PH.
Anita Singh, Ph.D.
Pierre A. Pelletier, ENS, MC, USNR






OEBPS/Images/e9781602390300_i0002.jpg





