Resistive Drags Between Front Crawl & Back Crawl
Water is 1000 times more dense than air (Chollet, 2008) which creates a resistance to a swimmers forward movements. Swimmers will be able to propel themselves forward as long as they generate a propulsive force, while reducing the resistance to forward motion (Barbosa, 2011). The resistive forces holding them back are also known as resistive drag and in order to prevent these as much as possible there are factors the simmer should acknowledge such as the space they take up in the water, and the shape they are making in the water. This is because the body needs to be streamline in order to prevent resistive drag. The four types of drag are: frontal/profile/form drag, eddy drag, viscous/frictional/skin friction drag, and wave drag.
Frontal drag occurs when the swimmer is partly submerged in the water and partly out of the water and virtually all of the drag is created from the front end of the swimmers’ body, mostly head and shoulders (Toussaint, 2004). Eddy drag is a resistance that is caused when a swimmer creates eddy currents in the water due to bad technique. Eddy currents are caused by the water filling behind the swimmers’ body, that pulls the swimmer back due to the high pressure in the front of their bodies and the low pressure behind them sucking them backward (Toussaint, 2004). Viscous drag is the friction between the swimmers’ skin and the water. The roughness of the swimmers’ body determines how much friction drag is created (Polidori, 2006). Although there will always be a small portion of friction drag, it can be reduced by wearing tight fitted costumes with smooth material or shaving. Wave drag is caused by the turbulence at the surface of the water. As the swimmer moves forward, their head and trunks move up, to the side, or down, and the recovery of the arms and legs creates bow waves. the bigger the waves are means there will be more resistance to move forward overall (Toussaint, 1992).
Front Crawl:
Front crawl is considered to be one of the easier strokes to learn, as it is the most streamline stroke. This means that there is less resistive drag than the other strokes. The technique to have the correct body shape are to keep your head in line with your body and keep your eyes looking forward and down. This is because if the swimmers’ head is sticking upward it would create frontal drag, making it more difficult for the swimmer to accelerate. The shoulders of the swimmer should be at the surface of the water and should roll with the stroke. If the shoulders do not roll with the stroke, more frontal drag will be created as rolling action around the longitudinal axis lessen the amount of frontal drag (Toussaint, 1992). As well as the shoulders rolling with the stroke, the hips should also do this whilst keeping close to the surface to stay as streamline as possible. If the hips do drop below the body line, eddy currents will be created behind the swimmers’ body. With the eddy currents and the high pressure in front of the swimmer’s body, the swimmer will be pushed back. Also, if the hips do not move correctly, or slightly move up and down, they will be too high which will create wave drag. The swimmers’ body should roll between 45-60 degrees (Sanders, 2009).
If the body rolls below 45 degrees, there will be a frontal drag pushing the swimmer back, and if the body rolls over 60 degrees, frontal drag and wave drag will be generated as the body is not streamline and is above the surface. Lastly, the legs should remain in line with the body. This is to help minimise eddy drag. If the legs are not in line with the body, eddy drag will be created pulling the swimmer back. Viscous drag can be created by wearing loose swimwear and hairs or rough patches on the skin. This can be prevented in all strokes by tying your hair up and wearing a swimming hat, shaving and wearing tight swimwear made with smooth material.
The correct leg technique for performing front crawl are to alternate the legs in diagonal sweeps to keep the body as streamline as possible to minimise resistive drag and generate a propulsive force (Sanders, 2009). If the legs moved together, there would be more drag created. However, the legs alternate, so when one leg is downward, the other is upward and in line with the body which reduces resistive drags. In addition to this, if the legs separate too much, they could come above the surface creating wave drag, or too low and create eddy drag. The legs should remain straight and relaxed in the upbeat (recovery). This is because if the leg bends on the upbeat, frontal drag will be created as the leg comes out of the water. Also, on the down beat after this, the bent leg would create wave drag, slowing the swimmer down due to the resistance generated. Lastly, the swimmers’ toes should remain pointed throughout the stroke in order to help minimise frontal drag.
While performing front crawl, the arms (during the entry and stretch phase) should not enter the water flat e.g. Palm first, as frontal drag will build. The arm should enter fingertips first and palms facing down as it allows the swimmer to move more fluently with less drag (Chatard,1990). Also, during the entry and stretch phase, the elbow should be bent, and the arm should extend straight forward (Chatard, 1990). This is to help reduce frontal drag. The catch phase of the arms should happen just below the surface of the water, initiating with a tipping of the wrist. Similar to the fingertip technique, this is used to minimise frontal drag, but also wave drag. If the arm entered the water straight, turbulence would be made at the surface of the water creating bow waves, slowing the swimmer down. during the propulsive phase, the arms should bend at the elbow, making the forearm more vertical in the water. This will reduce eddy drag as the arms would be closer to the body, making the body more streamline. Lastly, during the recovery phase, the elbow should exit the water first (Barbosa, 2011). This is to allow the arm to exit the water more smoothly reducing frontal drag. Also, the hand should follow the straight path, keeping close to the body, in order to minimise the amount of space the body makes in the water to reduce eddy currents. This will overall reduce eddy drag and frontal drag.
Some swimmers find breathing the most difficult part of learning a stroke. With front crawl, there are two different types of breathers. These are: conventional (unilateral) breathers, who breathe once during each stroke, and alternate (bilateral) breathers, who breathe every three arm strokes (Thomas, 1989). While breathing during front crawl, you should co-ordinate head movements with the rolling of the body (Thomas, 1989). This is to keep the body stimulated, minimising as much drag as possible. whilst swimming front crawl, the mouth does not appear to above the surface of the water when breathing. This is due to the swimmers’ head creating bow waves, which the mouth lies at the bottom of, allowing the swimmer to breathe. Bow waves form off the top of the head and are just deep enough to breathe into before it passes the level of the mouth (Thomas, 1989). Because of the head being above the surface of the water, frontal drag is created. However, this is minimised due to the rolling of the body. It also creates wave drag due to the bow waves. But the swimmer needs these to breathe, and it is a more efficient way to breathe than raising the head higher above the surface which would slow the swimmer down more due to more frontal drag.
Back Crawl:
The body shape while performing front crawl should always remain horizontal to the surface of the water (Barbosa, 2011). However, there should be a slight pike at the waist to prevent the thighs and knees from breaking the surface of the water on the upbeat of the kick, creating wave drag slowing the swimmer down. also, the hips and legs must remain within shoulder width apart. This will help reduce frontal drag as well as eddy drag, because if the legs are too far apart, it could cause eddy currents behind them, sucking the swimmer back. The body should roll approximately 45 degrees and should roll fluently with the movement of the arms (Barbosa, 2011). By rolling the body to the correct degrees, the swimmer will not over or under roll, preventing as much frontal drag.
During the downbeat of the leg movement, the entire leg sweeps down, maintaining an extended position until it passes below the body line. If the leg was bent during the down beat, frontal drag would be created as the bent leg would pass the body line. The upbeat movement of the legs are similar to a whip action. It starts with flexion at the hips, followed quickly by extension at the knee, then ending with the toes kicking up and through the surface (Jesus, 2011). This is the best way for the legs to move as it keeps the body streamline as much as possible, meaning the swimmer can generate more of a propulsive force.
The arm movements are divided into four phases (Chollet, 2008). The first phase is the first down sweep and catch. Once the arm enters the water, it sweeps downward and out to the catch position, which is the deepest and widest point (Chollet, (2008). This may cause frontal drag but it can be minimalised by rotating the arm so the thumb faces up. The purpose of the first down sweep is not to generate propulsion, it is to place the arm in a position to apply a propulsive force. The second phase is the first upsweep, it begins at the catch phase sweeping up in a semi-circular path until the arm is flexed approximately 90 degrees and opposite the chest when the sweep ends. The third phase is the second down sweep. It is when the arm sweeps back and down in a semi-circular path, until it is completely extended below the thigh. The final phase is the second up sweep. Swimmers’ can generate propulsive force as they bring their arms towards the surface.
Although the face is not submerged during back crawl, a regular breathing pattern needs to be established. Its recommended to inhale during one arm cycle, then exhale on the next (Thomas, 1989). This will make it less likely for the swimmer to have an irregular breathing routine, which may disrupt their stroke.
In conclusion, front crawl is the easier stroke to learn as it is the most streamline stroke, making it easier for swimmers to generate a propulsive force. However, the technique of the entire stroke needs to be taught thoroughly in order to reduce resistive drag. Resistive drag will always occur when swimming, but as shown, there are many ways to minimise drag when the technique of the strokes is performed correctly.
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