
Stroke Guide. 
Posture:  
 

• The oar is placed between the pins so the midpoint of the leather is 
between the pins. 

• The inside hand on top of the handle, the back of inside hand / wrist flat 
and perpendicular to the oar blade. 

• The outside hand underneath the handle, the fingers hooked around 
the oar, no bend in the wrist.  

• Hands approximately 1 to 1 ½ hands width apart hooking the handle 
not gripping tight. If the hands are very close together, the shoulders 
tend to hunch at the catch, and through the middle to finish of the 
stroke there’s much less lateral control of the blade especially in rough 
seas.  Rowing with the hands 1-1 ½ widths apart encourages the body 
to twist in to the catch, and in behind the work at the finish (following 
the arc of the oar), and this ensures that the maximum force, and 
correct angle of force, of the body is applied to the blade.  If the hands 
are too wide apart, the inside arm will start the catch very bent, and this 
is likely to cause early fatigue in this arm 

• Arms straight elbows locked.  
• Shoulders back and down, not hunched, stretching forward or up by the 

ears. 
• The core muscles of the back, stomach and bottom should be tensed. 
• The legs should be bent close to 45 deg to maximise the power 

contribution of the thigh muscles.  
• The front of the feet (not the instep) should be firmly placed on the 

stretcher with the inside foot close to the centre post, and 1-2 foot 
widths apart. If the feet are too close together, the leg-straightening 
muscles will not be lined up and pulling in their most effective and 
powerful way.  

 

The Catch: 
 

• Rock over the hips to lean as far forward as possible without 
compromising your posture – use your core muscles keep your back 
straight and keep your shoulders back and down. 

• Lift the hands and arms from the shoulder with no forward or backward 
movement of the shoulder to drop the blade square into the water so it 
is just covered. This action is quick with no hovering or pausing. 

• Drive the legs from flexed to straight pushing on the stretcher with the 
front part of the foot not the instep to maximise the contribution of the 
calf muscles to the leg drive. There should be a distinct feeling of 
‘hanging off the oar’ as the legs are driven, and the bottom should feel 
‘light’ on the seat. 

Note 
When first learning to row it is better to hood the oar slightly towards the cox 
as the resistance of the water will bring the oar perpendicular during the drive 
rather than risk slicing through the water.  However if the oar is hooded too 
much it is more likely to bounce on the water. 



The Drive: 
 
The blade must accelerate through the stroke from the catch to the 
finish. 
 

• As soon as the blade is fully in the water drive off the legs first, 
because taking the catch with the back gives a diagonally upwards 
angle to the applied force, and because the leg muscles are 2 ½ times 
stronger than the back and also much more explosive. We need to 
drive the boat forward faster than it is already going, by this explosive 
leg drive. The blade creates a vortex with water coming up the inside 
curve of the blade spoon, and a cavity forming behind the blade. 

• The back and arms are purely connecting rods between the leg drive 
off the foot-stretcher and the acceleration of the oar handle.  If the back 
“gives” or the arms bend, they will simply absorb some of the explosive 
leg drive through the body, and what power is absorbed will not be 
transferred directly to accelerating the oar handle which is the object of 
the rowing stroke. 

• Rock over our hips to about 45° to add the back to the leg drive. By this 
time the opening of the back will be more horizontal towards the bow, 
and not diagonally upwards.  This addition of the back adds 
acceleration through the middle of the stroke.  

• Once the legs and back have neared the finish of their range, i.e., the 
back will be at about 40°, it is time to add the arms. The arms should 
be added whilst the back is still accelerating towards the bow, so that 
the arm draw is added to the forward thrust of the back, and not 
substituted for the back.  

                                          . 

• Most of the movement comes from the boat moving past the oar not 
from you pulling the oar past the boat, when a blade disturbs water the 
resulting work done is lost in turbulence and heat. A blade of 100 
percent efficiency disturbs no water whatever – Tight dark puddles are 
the aim 

• The blade should remain at the same depth throughout the stroke. The 
hands rise slightly ( in relation to the body, as it leans back) through the 
stroke to ensure that the blade remains buried and does not start to 
‘wash out’ towards the end of the stroke, the knuckles of the inside 
hand have to be the same height above the side of the boat (the 
gunwale) throughout the stroke. 

• The oar is pulled around the pin in an arc to avoid ragging the oar 
allowing the water to slip off the blade 

• The inside hand never moves its position on the handle – it remains 
fixed throughout the stroke maintaining a square blade position through 
the water. 



 

Using the Kinetic Chain: 
 
Maximum power is achieved by appropriate sequencing of the contributing 
muscles from strongest to weakest in a smooth flowing motion: LEGS first, 
then the BACK and SHOULDERS, finally the ARMS 
 

• The ankles straighten using the calf muscles 
• The knees straighten using the thigh muscles.  
• Rock back over your hips using powerful buttock muscles, not the 

back muscles.  
• Finally the arms bend contributing effect of the weaker arm and 

shoulder muscles. 
 
Throughout the stroke the trunk should be square to the seat with any rotation 
being through the shoulders. This can be encouraged by looking forward over 
the feet as soon as the catch has been made, or by rowing facing straight 
ahead for alternate strokes. 
 

The Finish (extraction of the blade): 
 

• Accelerating the blade through the water creates a vortex behind the 
blade from which the blade can be extracted without disrupting the flow 
of the boat. 

• The end of the handle should be no lower than the nipples and as high 
as possible without disrupting the hand or  body position in order to 
gain as long a stroke as possible within the effective range (Note: the 
oars should never lock across the pins). 

• The blade should clear the water whilst still being square to prevent 
disrupting the flow of the boat. The top / back of the inside hand should 
still face upwards and be perpendicular to the blade. In order to 
maintain this hand position, the wrist of the inside hand will have to 
bend and the elbow should be kept pointing down into the boat. 

• The ‘hook’ of the outside hand will slide round the handle to finish with 
the back of the hand facing forwards rather than being underneath the 
handle. 

• The blade is extracted square by tapping down with the inside hand to 
lift the blade just clear of the water. If the full range of stroke has been 
achieved, and the blade has been kept square in the water and 
accelerated through the stroke, the blade will want to come out 
naturally and will need minimal hand movement. 

 

The Recovery – Hands Away!!!! 
 
Remember a bad recovery wastes speed and energy! 
 
“If the recovery is rough and badly timed relative to the boat the run of the 
craft will be disturbed and speed lost. Tension and the resultant extra energy 
needed to roll forward will cost a rower or crew.  When the recovery is easy 
and fluid more time is available to rest. A hurried and forced recovery costs 
vital watts of power output and slows the rower and leads to premature 
exhaustion.  -  Get working on your core strength and keep those shoulders 
back!!   



 
The recovery is the reversal of the movements in the drive - the arms 
straighten the body rocks forward and the legs bend. A good general 
description of how the movements run together is that the hands approach the 
mid-thigh before the back moves and the shoulders are in front (relative to the 
rower) before the knees bend.” 
 

• There is no pause between the finish and the start of the recovery, 
although holding the finish for a count of one in training will ensure the 
stroke has been completed. 

• Once the blade has been extracted square it is feathered by rotating 
the inside hand so that the wrist straightens from its bent position as if 
you were revving a motorcycle while the hands should come away from 
the body at the same speed that they were brought in at the finish of 
the stroke.  

•  Sitting back up is delayed until the arms are almost straight, and the 
hands almost over the knees. As soon as the crew bodies start sitting 
up, the change of direction of movement of the crew body mass slows 
the boat. ‘Hands away’ allows the boat to run on after completion of the 
power input from the drive. 

• Once the arms are away from the body, at a height where the blade is 
just above the water the shoulders can start to lift slowly from their 
position by bending the trunk from the hips. The body trunk should be 
rocked forward from the hips, keeping a straight lower back. Sitting up, 
to “rock over the hips”, uses the large powerful psoas muscles on the 
inside of the back. If the feet are too close together on the stretcher, 
these muscles work less effectively so sitting up is harder and slower. 
The knee should bend so that they remain in alignment with feet and 
hips. If the knees splay open, or come together, foot spacing will need 
to be adjusted as the legs cannot exert maximum straightening power 
on the drive if they are out of alignment, and knee ligament strains may 
develop. 

• The blade should start to ‘square’ slowly as it passes perpendicular to 
the boat and in line with the pins. It should be fully square with the 
hands and wrists in the correct position, and the arms locked straight, 
before arriving at the catch. 

• Once the upper body has swung over the hips, the legs can begin to 
bend. The body position is then slowly approaching that of the catch 
and is ready and anticipating the drop of the blade and change of 
direction of movement. 

• Do not “sky” the blade as it approaches catch position. The blade edge 
should get closer to the water for the catch, not further away. A sky 
high blade has further to travel to the catch and is likely to lead to a 
later catch than the oar in front. Also it is harder for the rowers behind 
to anticipate exactly when that catch will happen, and thus their timing 
is likely to become out as well. 

• In flat water, just before the blade enters the water, the blade should be 
moving towards the stern at the same speed as the boat is moving 
forwards. Entry will then be splash-less. Pulling before the catch will 
create a splash from the front of the blade, and may also mean the 
blade skips off the water. Both of these mean the blade is not ‘locked’ 
in the water and the rower will not be able to put all their weight on the 
oar. Too much backsplash means the back of the blade is being driven 
into the water and will act as a brake. 
 

Common faults to look out for: 
 



• Rowers sat in different places on the thwarts - Check alignment, 
seats positioned between centre strut and the gunwale. 

• Poor posture - Keep heads up, and square up through the boat after 
the catch. 

• Broken kinetic chain - Ensure straight backs and straight arms at the 
catch, keep heads up and shoulders relaxed and not hunched. 

• Pulling before the catch or hovering at the catch - Encourage a 
more controlled return, and more focus on the catch. 

• Arms breaking too early in the stroke – Emphasise the feeling of 
hanging off the blade as though the rower were hanging from a bar. 
Make sure the blade is locked in the water through the entire stroke. 

• Elbows pointing away from the body at the finish (I feel like 
chicken tonight!) – Ensure hands finish by the sternum with elbows 
pointing down for a compact, controlled stroke. 

• Pulling up on the oar - Make sure the body is driven back and held as 
the hands finish the stroke to the body. Emphasise the finish in training 
by holding the hands for a count of one. 

• Hands having to overwork to extract the blade leading to high 
return - Encourage a full length stroke to row the boat past the blade, 
allowing the blade to come out naturally. Controlling the return is 
dependent on the core fitness of the rower. Poor core = Poor control. 

 

Troubleshooting: 
 

• Catching crabs - Check oar depth and angle of blade on catch 
• Blade going too deep - it is harder to pull the oar with no additional 

power and creates turbulent water flow.  Oar could be over or under 
hooded (check wrist is in line with the arm and arms are not raised 
before the legs engage.  

• Rocking Boat - Check oar depths and rowers are sitting straight prior 
to the catch and shoulders are not hunched. Ensure feet and legs are 
used first and the body is not being thrown back. Smooth return, no 
jerky actions and bodies moving parallel to the axis of the gig.  Strong 
head: Head should not get fixated on the oar blade– can twist 
shoulders and cause rocking. 

• Short stroke - Poor trunk flexibility could create a short stroke and 
early catch or the rower is not raising the hands through the stroke 
relative to the body (hands should remain a constant height above the 
gunwales) or the bade scoops the water instead of straight and firm 
through the drive 

              
                                          

 
• Ragging the leather - oar is being 

pulled across the body and not in an arc 
around the pin as pictured. 

• Feathering underwater -Practise 
square blade rowing at a slow rate and 
low power. Check the hands are in the 
correct position i.e. tap oar out of the 
water with the outside hand while inside 
wrist drops to extract the oar from the 
water. 

• Forearms ‘blow up’ - Check hands not 
gripping the handle too hard and that 



the arms are straight throughout the drive, only bend arms when over 
the knee as the blade comes toward the finish and the body is leaning 
back. 

• Boat down on one side - If caused by wind or tide  the cox needs to 
move to one side and then the other after turning round)  If the boat is 
unbalanced rowers are not in correct positions re weight ratio and need 
to be moved around or one or more rowers may be in too far from the 
gunwale , or too near the side of the boat 

• Back pain - sit square in the boat, check you are not twisting during 
the stroke and that your knees travel over your feet. 

• Splashing on Extraction - can be mistaken by the rower as being 
powerful, practice square blade extraction. 

• Washing Out - The blade is completely out of the water before the end 
of the “drive” and therefore contributing nothing further to moving the 
gig. A tap down” is needed in a correct stroke to extract the blade from 
the water, so if the rower is not doing a “tap down” the blade must have 
washed out this is usually due to the hands being dragged down 
towards the body at the end of the drive rather than remaining parallel 
to the gunwales 

• Poor timing - Single splash: Use all senses to perfect timing. Look, 
listen, feel if you are in time. The pins should all “click” at the same time 
and bodies and oars return at the same pace.  

 

Characteristics of good technique: 
 

• Consistent pattern and length. 
• Good blade depth 
• Firm, direct and consistent action of the blade. 
• Relaxed, but controlled, body movements during the recovery. 
• Powerful, but fluid, body movements during the drive 
• An overall impression of coordination, rhythm and economy of motion. 
• Timing (Catch and Finish) 
• Common oar depth 
• Similar body movements 
• Similar oar height on return 
• Exact timing of the feather 
• Balance power 
• Listen to the Cox  

This length sets your “gearing” in conjunction with the arc through which you 
row, and with fixed thole pins, there is a finite limit to this arc length at both 
ends of the stroke. “Gearing” refers to the ratio between the size of the arc 
through which you row and the outboard length of the lever (oar).” 

Rhythm and ratio: 
 
The recovery should be controlled and slow to allow the body to arrive at the 
correct posture for the catch. It should take approx. twice as long to affect the 
recovery as it does to affect the stroke. The feeling should be of the boat 
moving under the body as it changes position rather than the body using force 
to affect the recovery.  Optimum drive/recovery time ratio is 1:2  At higher 
stroke rates, time is needed for the lungs to take in more oxygen and 
breathing in (and gas exchange in the lung) takes longer than breathing out. 



As stroke rate increases, avoid “tick-tocking” - going to a 1:1 ratio – as this will 
quickly lead to anaerobic muscle use, which cannot be sustained.  When 
taking up the stroke rate the oars must move more quickly though the water 
as well as the crew making a slightly quicker recovery!! 
 
Suggested Ratios 
Up to 28 strokes per minute - Drive: Recovery = 1:2  
32-34 strokes per min minute - Drive: Recovery = 1: 1.5  
 
Research suggests that it seems better to pull hard at a lower rating than to 
ease up at a higher rating; all while doing equal work. Pulling hard at a high 
rating can exhaust the rower and result in poor technique.  Even when racing, 
stroke rates rarely reach above 40 strokes per minute (spm) and most training 
should be done between 18 to 26 spm.  

Increasing stroke rates will lead to an increase in speed and quicken the pace 
of the boat. However a high stroke rate does not necessarily mean a high 
speed, many novice rowers will be able to achieve high stroke rates but will 
have low speed and poor power application in the water.  A common fault 
when increasing stroke rate is to shorten the stroke length and quicken the 
recovery time. This leads to rowing fast back and forth but lacking speed i.e. 
'getting nowhere'.  

 The correct way to increase stroke rate is increase the power on the drive 
phase, to have more of a push with the legs and back. It is important to use 
this correct way to build the stroke rate, a good technique rower cannot 
increase their stroke rate from 20spm up to 32spm in 1 or 2 strokes, it usually 
takes around 10 strokes to reach 32spm from rowing at 20spm. Ideally you 
want to get the maximum speed at low stroke rates.   

To do this you need to: 

1) Improve the power on the Drive - to do this you need to make sure you 
feel the paddle connect in the water and accelerate the paddle all the way 
through the stroke 

2) Rowing with a long stroke length - try to reach as far forwards and 
compress the body in the Catch position to as far as comfortable for you 

3) Have good Ratio & Rhythm - make sure you allow time to make a smooth 
recovery 

The Hard Catch, the Hard Finish, or the Fat Middle: 
 

     
       
Producing very steep force-time curves 
is VERY energetically costly. Uses Fast 
twitch Fibres. Consequently, for the 
same IMPULSE, the rower accumulates 
lactic acid rapidly. This reason makes 
the jump catch ineffective for no more 
than 500 meter sprint at best. 
 
 
 
  
A force-time curve based on the "Big 
Finish" creates similar problems. This 
time the physiological consequence is a 
focus of loading on the muscles of the 



back and shoulders. So, the IMPULSE is the same or a bit smaller, but the 
quantity of muscle mass generating the force is reduced, and local lactic acid 
production increases. This stroke pattern is never effective, even for a few 
hundred meters 
 

 
 
Even distribution of force application 
and lactate production over the entire 
rowing muscle mass is emphasised. 
Every muscle group is contributing in 
proportion to its mass and leverage. 
The rower must be "equally fit" in all 
the rowing muscles to achieve this. 
This stroke pattern is the most 
effective and therefore the most 
sustainable 

 
 
To increase boat speed the speed at the start of the next stroke must be 
higher than the speed the beginning of the previous stroke.  This does not 
mean that the ‘best’ stroke is to pull as hard as possible for as long as 
possible. 
This does not mean the ‘best’ stroke is at the highest rating and hence the 
shortest recovery time possible. The optimum stroke is a combination of: 
 

• Rating – Strokes per minute 
• Stroke ratio – Power to recovery 
• Gearing the blade – inboard to outboard ratio - and blade size 

 
 
Distance the boat moves and speed maximum depends on 
1. Length 
2. Power 
3. Number of strokes (rate). 
 
Maximum is with long, strong, fast rate. Long, efficient strokes move the boat, 
accelerating the boat past the blade.  Maximising the boat speed for an 
individual crew requires a juggling act, recognising the crew's ability and limit 
for each factor. Crews tend to shorten the length at higher rates, may weaken 
on prolonged power increase, and tend to have less good timing and 
efficiency of style at higher stroke rates. Each factor needs balancing for the 
crew you are coxing. 
 
 
 
 
 


