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power with maneuverability and do
not overtax your legs.

With good buoyancy control and
the right fins you'll find a variety of ef-
fective metheds for getting from one
place to another underwater.
Flotter Hick

The flutter kick is the basic kick-
ing method that scuba students are
expected to master during entry-
level scuba training. This alternat-
ing leg, up-and-down kick is by
far the most popular technique be-
caitse, when done properly, it offers
the most propulsion with the least
expenditure of energy.
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The flutter kick should be performed
with legs straight and toes pointed. The
torso, hips; legs and fin blades form a
relatively straight line horizontally.
Some divers inadvertently bend at the
waist, causing the knees to bend; this
turns the effective flutter kick into the
awkward and ineffective bicycle kick.
When done correctly, the knees bend
only slightly on the upwaid stroke and
straighten (but not tock) on the downward
stroke, The power comes on the down-
stroke by engaging the large muscles of
the thighs. Upward and downward strokes
of the fAutter kick should be pronounced
but comfortable. Exaggerated kicks in-
crease turbulence, decreasing efficiency,

wasting epergy and using excesslve air.
The arms remain still, held at your sides
or clasped in front of your body.

When performed in a slow, even
rhythm, a relaxed flutter kick lets you
glide smoothly while maintaining the
desired pace at a constant level of exer-
tion. Kick a little faster and your speed
increases proportionally. However, due
to water resistance, it takes four times
as much energy to move twice as fast.

Some modern fin designs have ne-
cessitated modifications to the stan-
dard flutter kick. With Force Fins® and
split-blade fins, for instance, the span
of the kick is shorter and the knees
bend more with each upward stroke.
Very flexible blades provide a spring-
ing action that assists propulsion de-
spite the more compact kick cycle.

its efficiency makes the flutter kick
the self-propulsion technique of choice
when speed and distance are factors
(e.g., when navigating to a specific
underwater destination), swimming
against a current or on the surface. It can
also be effective when exploring a wall
or closely examining bottom features.
However, since the downward force of
the kick can stir up silt and sand, which
reduce visibility, the up-and-down mo-
tion must be kept short and slow when
near the bottom, even to the point of
moving just the ankles and assuming
a head-lower-than-torso trim. This also
hefps aveid distarbing or hitting fragile
marine life with the fin tips.

A variation on the standard flut-
ter kick is the sideways kick. I often
use it when swimming near the bot-
tom. Keep the upper body flat in the
standard facedown swimming posi-
tion, but twist at the waist until the
hips, legs and fins are facing sideways.
The force of the flutter kick still pro-
pels you forward but the backwash is
diverted to the side rather than down-
ward. You can pass quite closely above
bottom features without disturbing the
substrate or living creatores.

Bant-Enes {ick

This technique is also a version of
the flutter kick. It is the preferred (read
required) kick for cave divers because
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> The primary kick for covering distance underwater

or on the surface.

> At depth when above the bottom or along a wall or

staep slope.
> Swimming into a current.

flutter or frog kick.

> Not safe for use in overhead environments.

> Not preferred where kicking up silt, damaging fragile features
or injuring aquatic life are issues. Switch to the sideways
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= For overhead environments to prevent sitting.
» Does not provide adequate propulsion for distance or speed.

. Scissoeor or Bplit Rick
> Alternate versions of the flutter kick to rest leg muscies.
> Not as powerful as the traditional flutter kick.

Frog Kick

» An alternative to the flutter kick while exploring a dive site.
» For a change to using different muscles.

= To minimize exertion.

. >»Closetoa sandy bottom or above a reef.
%’ - » Not suited for narrow spaces or next to a wall.
@ Not efficient for long swims, speed or against current.

Delphin Kick

! W » As a change from the flutter or frog kick.

w» Just for fun.

> Looks cool, especially if ddlphins arein the area
and you feel like showing off.
= Uses more energy; not good for distance or speed.

oo Backward Kick

g »To back out of a tight spot without turning around,
L using hands or bumping into anything.
——— Awkward and inefficient in other situations.

P Soculling
?m ’ » For maneuvering in tight spaces (not overheads) when use
| e of the fins would damage the surrounding features
g orinjure marine life.

> Using hands for propulsion not efficient for moving through

open water.

it causes litile disturbance of their sur-
roundings. This is especially important
in overhead environments with rela-
tively small space, where dislodging silt
from walls, floor and ceiling can reduce
visibility to zero quite quickly.

The hips and thighs remain in a
straight Yime with the torso, but the
knees are bent with the fin blades point-
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ing upward. The slow kicking motion is
restricted to the lower legs and ankles,
causing the force of the kick to travel
backward, rather than up or down, Mas-
tering this technique may take practice;
be particularly careful not to drop the
hips into a bicycling position.

For recreatiopal divers the bent-knee
kick provides a minimal-impact alterna-

tive when close to a silt or sand botlom
or just above a reef. The limited motion
and slow execution does not produce a
lot of propulsion or backwash, so while
it is good for slow cruising through
tight reef spaces, 1t is ineffective for
open-water distance or speed.
Soissor Xick

The scissor kick looks similar to the
flutter kick: legs straight, knees slightly
bent, up-and-down motion. However, the
leg motion stops at the middie. On each
stroke, rather than swinging the legs past
each other in a continuous movement,
the legs are brought together sharply
(like a pair of scissors closing) and held

" in that position for a glide count. You can

alternate legs as in the flutter kick or use
one leg for the upward stroke and the
other for the downward stroke.
Periodically switching from the flut-
ter to the scissor kick allows specific leg
muscles to rést while using others. Al-
though some divers prefer the scissor as
their primary kick, it generally doesn't
provide as much propulsion as the flutter.
A slightly different technigue, some-
times called the split kick, involves

bringing the fins together one on top

of the other, rather than next to each
other. The upper and lower legs are al-
ternated only occasionally; switching
is awkward with the fins brought to-
sether (i.e., top of the upper fin against
the bottom of the lower fin) to create
added thrust. This version provides
axtra power, but must be executed in a
long, slow rhythm.

The sideways version of the scissor
kick can be useful when swimming
just above bottom features. Twistat the
waist so that you're kicking sideways,
parallel to the bottom rather than up
and down, while keeping your upper
body pointed more or less forward. As
with any kicking method, it requires
excellent buoyancy control to maintain
a consistent depth.

Frog Kick

The frog kick is my favorite technique.
T use it often when exploring a reef o
minimize the effect of my presence and
give my fiutter kick muscles a break.




The technique is almost self-explana-
tory if you've ever observed the kicking
motion of a frog. It is very similar to the
leg portion of the breaststroke in swim-
ming. The legs work in tandem, first
extending out to the sides with the fins
slicing through the water columnn, The
power part of the stroke involves twisting
the legs so the fins are perpendicular to
the body and the direction of travel The
legs are then brought together forcefully,
causing the fin blades to push backward
against the water, propelling the diver
forward. The last step in the frog kick is
to glide while holding the streamlined
legs-together, fins-pointed position.

The frog kick uses the large thigh
muscles to produce efficient propulsion
and requires little effort, thereby reduc-
ing breathing rate and air consumption.
With proper bucyancy and trim, the
gliding phase can be maximized, fur-
ther reducing breathing rate. Another
advantage is that the backward force
minimizes silting and impact damage
to underlying features and marine life.

Due to the width of the frog kick it
is not suitable for use in narrow spaces
or close to walls. A modified, or short,
frog kick can be substituted that uses a
narrow leg extension with most of the
kick done by the calves and ankles.
Litile forward thrust is generated, but
the legs remain close to the body and
backwash is minimal.

Doiphin Kick

This method of propulsion involves
the whole body. It is basically the same
on scuba as when used by underwater
swimmers. Beginning with the head,
the body undulates up and down like a
rolling wave with legs together and arms
at your sides. The major portion of the
thrust comes. from the downward snap
of the fins at the end of each cycle.

Since it uses the entire body, the dol-
phin kick conrsumes more energy than
other scuba kicks, so is mainly used as
a break from the flutter or frog kicks.

RBackward Bick
Hopefully, you won't need to use

this technique to get out of a tight

place without turning around or dara-

aging anything, but it’s good to know
that it’s possible to swim backward on
scuba, even if just for a few feet.

Picture yourself hovering between
boulders, peering into a hole at an eel.
As you stare, the eel begins to advance
from its sanctuary. No room to turn
around — besides, you don't really
want to take your eyes off the toothy
creature. What.do you do?

Kicking backward is definitely awk-
ward and looks that way, but it works
in a pinch. The technique is sort of
like a reverse frog kick. Tarn your fins
outward to act like a scoop, then bend
your knees to the side and pull the fins
forward to create backward propul-
ston. To reset your legs for the next
scoop you must turn the fins flat so
they don’t push water backward, kill-
ing your momentum.

Boailing

A more elegant alternative to finning
backward is using the arms. As new
divers it was drummed into us that you
never propel yourself with the arms
— a valuable rule that helps novices
master buoyancy control as well as
develop good kicking technique. How-
ever, when operating in a tight space,
maneuvering with small motions of
the arms and hands (sculling) can be
the most practical alternative.

Keeping the upper arms close to the
body, use your hands to push water in
the direction opposite the way you want
to move. The legs and fins should re-
main still and streamlined, or you can
tuck the knees up to the chest to make
sure your fins are out of the way.
The Easy Way

The great majority of recreational
dives are conducted at open-water
dive sites that can be easily reached
by swimming from shore or accessed
directly by boat. However, some ac-
tivities require covering too much dis-
tance for self-propulsion to be practi-
cal. This is where diver propulsion
vehicles (DPVs) come in.

Military and cave divers have long
employed specialized underwater ve-
hicles to propel them at speeds impos-



sible for the unassisted diver, greatly
increasing their range. Cave divers
move bulky equipment to staging ar-
eas inside extensive cave systems; the
military uses underwater propulsion
vehicles in combat operations. Search-
and-rescue teawns, technical deep div-
ers and underwater filmmakers make
frequent use of (DPVs).

Also calied scooters, DPVs gen-
erally consist of a pressure-resistant
casing enclosing a watertight battery
that powers an electric motor, This, in
turn, drives a propeller. The casing is
equipped with handholds containing
- speed controls. In the majority of mod-
els a single diver grasps the handles
and is effortlessly pulled through the
water column by the DPYV,
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Designs vary, but all DPVs involve
some means of protecting the diver
from the spinming propeller. Should
the diver release his hold on the con-
trols, the DPV stops running. Some
tow-behind models include a leash
to secure the scooter when the diver
reaches his destination or stops to ob-
serve soiething along the way.
Typical recreational DPVs have a
battery life of an hour or more and a
recharge time of around six hours.
Depth ratings vary from a modest 65
feet (20 m) to more than 200 feet (61
m); variable power settings allow for’
a range of speeds. On land DPVs can
weigh as much or more than a scuba
unit, but are designed to be neutrally
buoyant with horizontal trim at depth.

Other types of DPVs include models
that strap to the diver’s scuba cylinder
and operate via a switch on a cable,
leaving the diver’s hands free for cam-
era gear, spear gun, etc. Larger, torpe-
do-shaped underwater vehicles, main-
ly used commercially, may carry iwo
divers astride the body. Some DPVg
border on being submarines; a wet sub
15 one in which the diver or divers sit
inside the open vehicle wearing scuba
gear. As you would expect, these DPVs
are very costly and used primarily for
covert military operations.

Scooters can be a lot of fun for rec-
reational divers. Zipping along at depth
without kicking is like flying underwa-
ter. You can cover a lot more terrain
on a single dive or move easily against
a current. Exertion, and therefore air
consumption, are reduced. DPVs are
useful for searching for lost iiems, vis-
iting sites otherwise inaccessible from
shore and exploring for new dive sites.

However, DPVs also entail signifi-
cant disadvantages and hazards for
divers untrained in their safe opera-
tion. The sensation of flying underwa-
ter is exhiiarating, but-can lead to un-
safe behavior. Doing loop-the-loops
seems cool, but the rapid change in
depth and associated ambient pressure
creates a sertous risk of embolism and
barotrauma to the body’s air spaces.

Excellent buoyancy control is man-
datory to avoid unintentional changes
in depth. And in limited-visibility
conditions speed can lead to collisions
and entanglement. While increased
speed adds a new dimension, scuba is
primarily a visual sport; many small -
and cryptic creatures will be missed
by the diver skimming hastily over
their habitats while riding a DPV.
Before using a scooter independently,
completing a DPV specialty course or
orientation by a scuba professional is
highly recommended.

By moving slowly under your own
power with a kicking technique appro-
priate for the situation, you're likely to
see a lot more of whatever a dive site
has to offer, but if you need to cover
greater distances, a DPV may be the
way to go. {ie



