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THE SAFE USE OF OPEN BOATS IN THE CORAL REEF ENVIRONMENT 

by S. B .  Domm 

INTRODUCTION 

For t h e  pas t  two and a h a l f  yea r s  I have been employed a t  Heron 
Is land Research S t a t i o n ,  Great B a r r i e r  Reef of Aus t ra l i a .  The work 
has e n t a i l e d  much time i n  smal l ,  open boats  i n  many weathers.  Often 
it was necessary t o  t r a v e l  t o  r e e f s  up t o  twenty mi les  away. Diving, 
c o l l e c t i n g ,  and surveying o f t en  meant us ing  boats  i n  condit ions t h a t  
were p o t e n t i a l l y  hazardous. 

Small boats  a re  a v a i l a b l e  at t h e  Research S t a t i o n  and, of t h e  
s c i e n t i s t s  t h a t  occasional ly u s e  them, few have any p r a c t i c a l  exper- 
ience  i n  such mat ters ,  y e t  more and more s c i e n t i s t s  a r e  f ind ing  it 
necessary t o  r e l y  on themselves. I have seen t h e  most i n t e l l i g e n t  
academics make inc red ib le  blunders  when us ing  boa t s ,  blunders  t h a t  
i n  s l i g h t l y  d i f f e r e n t  circumstances could have had se r ious  conse- 
quences. 

I t  i s  my hope t h a t  t h e s e  no tes  w i l l  provide u s e f u l  information 
f o r  those  s c i e n t i s t s  working i n  t h e  c o r a l  r e e f  environment. Although 
wr i t t en  e s p e c i a l l y  with t h e  Great B a r r i e r  Reef of Aus t ra l i a  i n  mind, 
t h i s  information should prove u s e f u l  elsewhere. 

BOATS SUITABLE FOR CORAL REEF WORK 

For working around c o r a l  r e e f s  a boat  should be  both maneuver- 
ab le  and of shallow d r a f t .  Light weight i s  a l s o  an advantage, except 
poss ib ly  i n  a boat used only f o r  d iv ing .  When working on a small  
i s l a n d  t h a t  rece ives  l i t t l e  p r o t e c t i o n  from i t s  surrounding ree f  
it i s  o f t en  an advantage t o  be  a b l e  t o  p u l l  one's boat  wel l  up on 
t h e  beach (usual ly  with t h e  h e l p  of a rubber r o l l e r ) ,  s ince  such 
p laces  o f f e r  few p o s s i b i l i t i e s  f o r  a s a f e  anchorage. A l i g h t  boat  
i s  a l s o  very use fu l  i n  t h a t  it can be  "walked" over t h e  r e e f  c r e s t ,  
e t c .  when water i s  very shal low. However a l i g h t l y  loaded aluminum 
boat  i s  very  subjec t  t o  t h e  wind, and can be blown along a t  a 
s u r p r i s i n g  speed. This can prove very  troublesome a t  t imes,  
e s p e c i a l l y  when one i s  t r y i n g  t o  row. 



I have had t h e  most experience with aluminum boa t s  and have found 
them t o  be q u i t e  s a t i s f a c t o r y .  They a r e  q u i t e  l i g h t  and y e t  s t rong  
and capable of ca r ry ing  very heavy loads.  A very good boat  is the  
17'6" DeHavilland "Hercules" which when powered by a 40 hp outboard 
motor is capable o f  car ry ing  l a r g e  loads i n  rough seas  and ye t  when 
l i g h t l y  loaded i s  f a s t  and q u i t e  maneuverable. Another aluminum boat  
I have had much experience with is t h e  12 foo t  DeHavilland "Sea Otter".  
Powered by a 10 hp. outboard motor it w i l l  c r u i s e  n i c e l y  a t  about 12 
knots  with 2 persons p l u s  gear .  Even with a good load both these  boats  
w i l l  r e t a i n  enough freeboard t o  b e  r e l a t i v e l y  s a f e  i n  rough seas .  
There a r e  many o the r  d i f f e r e n t  makes of aluminum boats ,  a l l  having 
advantages and disadvantages. 

Although I do not  recommend outboard motors f o r  every use they 
appear t o  be i d e a l  f o r  work around c o r a l  r e e f s .  A boat  powered by an 
outboard engine i s  very maneuverable, e s p e c i a l l y  i f  l i g h t l y  loaded. 
This enables one t o  approach very c lose  t o  a r e e f  o r  t o  th read  one 's  
way through t h e  patch r e e f s  of a lagoon. I t  a l s o  makes loading o r  
unloading passengers o r  equipment onto a r e e f  e a s i e r .  Experience 
with s i z e s  o f  up t o  40 hp. has proven t o  me t h a t  an Evinrude outboard 
motor can be a r e l i a b l e  and very v e r s a t i l e  engine.  An outboard motor 
can be removed e a s i l y  from t h e  boat ,  making it l i g h t e r  f o r  hauling up 
on t h e  beach o r  on board a sh ip .  I t  can be exchanged between one boat  
and another,  i s  r e a d i l y  t i l t e d  up when i n  shallow water o r  a t  anchorage, 
and can even be run f o r  shor t  d i s t ances  i n  a s e m i - t i l t e d  p o s i t i o n  i f  
power i s  necessary i n  very shallow water .  A shea r  o r  d r i v e  p in ,  o r  
even a p r o p e l l e r  can be  replaced quickly  and e a s i l y .  One major 
disadvantage of any outboard motor is t h e  high r a t e  of f u e l  consumption. 
On occasion I have used two outboard motors, a l a r g e  one f o r  t r a v e l i n g  
from one r ee f  t o  another,  and then a smal ler  (e .g .  5 hp) one f o r  going 
over a r e e f  o r  when prolonged slow running i s  necessary (e .g .  echo 
sounder surveys) .  The l i g h t  weight and r e l i a b i l i t y  o f  t h e  modern 
outboard makes it very use fu l  indeed. 

A note  on s t e e r i n g  systems is  appropr ia te  s i n c e  f r o n t  s t e e r i n g  by 
means of a s t e e r i n g  wheel i s  becoming more popular .  There appear t o  be 
advantages and disadvantages t o  both methods. Generally I p r e f e r  t h e  
s impler  method of s t e e r i n g  d i r e c t l y  and t h e r e  is much l e s s  o f  t h e  
unpleasant "pounding" i n  t h e  s t e r n  than up forward, however it is 
usual ly  much wet ter .  With wheel s t e e r i n g  t h e  motor cannot be t i l t e d  
so  r e a d i l y  nor  motors exchanged s o  e a s i l y .  A l i g h t l y  loaded boat  can 
pound i n  a most unpleasant manner up forward i n  a s h o r t ,  s t e e p  s e a .  
E l e c t r i c  s h i f t s ,  s t e e r i n g  cables,  e t c .  reduce t h e  o v e r a l l  r e l i a b i l i t y  
o f  any boat .  The s t e e r i n g  wheel up forward on t h e  o the r  hand i s  much 
l i k e  d r iv ing  a car ,  gives b e t t e r  v i s ion  i n  f r o n t  and i s  usua l ly  much 
d r i e r  when t r a v e l i n g  a t  high speed. 

Various designs o f  j e t  propel led  boats  p lus  t h e  a l ready popular  
inboard-outboard may prove very use fu l  f o r  work on c o r a l  r e e f s .  Generally 



an inboard engine (especially d iese l )  i s  more re l iab le  and more 
economical t o  run than an outboard; however most are  heavier and more 
expensive than an outboard. 

TIDES 

The t ides  of the Great Barrier Reef of Australia are  semi-diurnal, 
and unlike many coral  reef areas of the  world there  is here a marked 
t i d a l  range. In the  southern pa r t  of t he  Reef the range i s  over 8 fee t ,  
elsewhere it can be much greater .  

I t  is of the utmost importance f o r  s c i e n t i s t s  working around coral  
reefs  t o  have t i d e  tables  (which may need t o  be adjusted for  outer reef  
areas) ,  and t o  know the s t a t e  of the t i d e .  I f  t i d e  tables  are not 
available, i t  i s  an easy matter t o  determine the time of e i t he r  low 
or  high t i d e  by marking the beach as the  water advances or  recedes. 
Knowing tha t  t he  t i d e  changes every 6 hours and tha t  the  time of the  
t i d e  advances each day by approximately 50 minutes, one can approximate 
the time of any t i d e  for  days i n  advance. 

I t  w i l l  save much trouble and possible damage t o  one's boat t o  mark 
out across the reef a channel c l ea r  of niggerheads, by driving poles 
in to  the reef or  erecting markers of some kind. This w i l l  indicate  
when the water is suf f ic ien t ly  deep t o  enable a boat t o  come and go 
safely .  On many reefs  the lee, especially the  western end, gives the  
best  approach t o  an island o r  r ee f .  

During the time I have worked a t  Heron Island I have seen many 
foolish mistakes made regarding the t i des .  I t  should be obvious t h a t  
i f  one desires  t o  do any work on the reef f l a t  without diving, one 
must plan h i s  v i s i t  t o  coincide with a low spring t ide ,  when most of 
the reef f l a t  w i l l  be exposed f o r  about 3 hours (water only a few 
inches deep). I t  i s  also important t o  note t h a t t h e  height of the  t i d e s  
is  not even; of the  two highs i n  24 hours one i s  higher than the  other.  
For example, during the summer the lower of the two low t ides  occurs 
during the night.  

Spring t ides  (having the grea tes t  range) occur twice each month, 
coinciding very closely with t he  new and f u l l  moons. The height of any 
t i d e  can be affected by the wind; the  wind can p i l e  water up on a reef  
o r  it can speed up the drainage of water from a reef f l a t .  On a low 
spring t i de  there w i l l  usually be very l i t t l e  water on the reef f l a t  
from approximately one hour before u n t i l  two hours a f t e r  the time of 
low water, giving a maximum of 3 hours working time. When working i n  
an enclosed lagoon one must be very careful  not t o  get "trapped" i n  
the lagoon by a f a l l i ng  t i de .  

For underwater photography the neap t i des  are  often the best  as 
v i s i b i l i t y  i n  the  water i s  be t t e r  then. 



Tidal Stream 

This aspect of the  t i des  i s  of ten not so apparent as the ve r t i ca l  
movement and varies both i n  in tens i ty  and direct ion.  The t i d a l  stream 
i s  usually called a current,  and on the Great Barrier Reef it changes 
i t s  direction with the change of t i d e .  The highest velocity occurs with 
the spring t i des  and var ies  from 2 t o  7 knots. 

Information regarding the t i d a l  stream can be found i n  the 
Australian P i lo t ,  Sai l ing Directions, o r  other naut ical  publications, 
and i s  usually printed on charts using arrows t o  indicate  direct ions .  
I f  one works on uncharted reefs  it may be a good idea t o  find out the  
directions of the currents by the use of dyes. This information may 
influence one's choice of a work area. The wind can modify the strength 
o r  even the direct ion of a t i d a l  stream, and it i s  possible tha t  
during neap t ides  a strong wind blowing against the  stream may even 
reverse i t s  flow. I t  is often necessary t o  time one's a c t i v i t i e s  t o  
coincide with the weakest t i d a l  stream. Any col lect ing w i l l  be 
affected by the strength and direct ion of the current, especially 
when working i n  a channel between reefs,  o r  on the windward or  front 
of a reef .  When working just  off  a reef i t  i s  easy t o  pick out swirls,  
or  eddies of the t i d a l  stream ( t i d a l  r ip )  as it flows past  the reef 
and often the interface between the two bodies of water i s  very 
sharply defined. Generally the lee  of a long reef  is less  affected 
by the t i d a l  stream than the more windward areas.  The stream i s  often 
f e l t  on the reef  f l a t  during high t i des .  

A very important aspect of t he  t i d a l  stream i s  t ha t  when it i s  
flowing against the wind, a very steep and unpleasant sea can develop. 
This i s  especially charac te r i s t ic  of channels between adjacent reefs,  
or  over very shallow areas.  When traveling between reefs  i n  an open 
boat with a wind blowing one should endeavor t o  choose the time when 
the t i d a l  stream i s  favorable. 

APPROACHING AND GOING OVER A REEF 

To safely  approach and go over a reef depends on being able t o  
see the margin of the  reef ,  and on knowing how much water covers it. 
With a high spring t i d e  it should be possible t o  go over a reef jus t  
about anywhere, except on the windward sides of many exposed reefs  
where there  are often large niggerheads, some of which may be over 
5 f ee t  high. The niggerheads usually occupy a ra ther  narrow zone 
within approximately 100 yards of the outer reef  margin. This zone 
should be navigated with caution! Often the niggerheads occupy the 
highest par t  of the reef  (reef c r e s t ) ,  which adds t o  t h e i r  danger. 

Proper use of t i d e  tables  and d i rec t  observation of water depth 
w i l l  enable one t o  ascertain whether or not there  is  suf f ic ien t  water 
t o  go over a reef .  I t  i s  a lso important t o  note t ha t  a l l  reefs  are not 



of the same height, and tha t  even on one reef  t he  windward area i s  
usually higher than the lee .  

And now f o r  the  most important aspect of reef  navigation near a 
reef--being able t o  see it! During good conditions a reef  i s  very 
easy t o  see, the  higher the observer the  fa r ther  away a reef  can be 
seen. From about one mile one can usually see the breaking su r f ,  
especially on the windward s ide  as  viewed from the lee .  With any swell 
running t h i s  can be depended upon t o  indicate  the  presence of a reef .  
As one closely approaches a r ee f ,  marked color differences w i l l  become 
apparent; the deep blue of deep water changing t o  the  green of shallow 
water and then the brown of the  reef below the surface. Unfortunately 
these colors are  only apparent under the following conditions: sun 
r e l a t i ve ly  high i n  the sky and a t  l e a s t  a gentle breeze disturbing 
the surface of the  water. Therefore, during ear ly  morning and l a t e  
evening, with an overcast sky o r  during a dead calm, a reef becomes 
almost impossible t o  see except by the presence of surf breaking or  
thhe presence of a t i de  r i p .  From the above it i s  obvious t h a t  any 
s c i e n t i s t  t ravel ing around an unfamiliar reef  should do so only during 
optimum conditions. Traveling a t  night except i n  a very famil iar  area 
can be extremely dangerous. 

When going over a reef  one should proceed slowly, watching f o r  the  
brown patches tha t  might represent niggerheads. I f  there i s  some 
uncertainty regarding the depth of water one should go very slowly, s w i m  
i n  and t e s t  t he  water, tilt the motor and row the boat across, run the 
boat across with the motor semi-ti l ted,  or  i f  the wind is favorable, 
jus t  l e t  it blow one across. When leaving a lagoon on a f a l l i n g  t i d e  
one can often use the current of escaping water t o  d r i f t  across the 
reef c r e s t  i f  the depth i s  insuf f ic ien t  t o  use the motor. I f  one i s  
working extensively i n  a lagoon or  over a reef  f l a t  it i s  very useful t o  
use a small, shallow draf t  outboard motor. 

Avoid a breaking surf a t  a l l  costs,  even the swell surging up 
on a reef during low t i d e  on a calm day i s  po ten t ia l ly  dangerous. 

Windward and leeward approaches t o  a reef  

The lee  of a reef i s  the s a fe s t  place t o  e i t he r  work or  land from 
a boat. During low t ide ,  a reef  i s  i n  e f fec t  a very good breakwater, 
with calm water behind it. Ideal conditions f o r  landing are  a wind 
blowing off the reef and a sea with prac t ica l ly  no swell ( t h i s  may never 
occur!). A t  such a time one can bring the bow of the boat up t o  a 
sol id  looking outcrop of the  reef  very slowly, and with one person 
holding the boat, the others can get out. The anchor can be put 
on top of the  reef  and the wind w i l l  hold the boat out. The boat 
must not be allowed t o  r ide  close t o  t he  reef .  This sounds easy, but 
can i n  f ac t  be very d i f f i c u l t  t o  do without damaging the boat o r  
injur ing someone. 



I t  i s  important t o  r e a l i z e  t h a t  any approach t o  a r e e f  must be 
made with t h e  boat normal (perpendicular)  t o  t h e  r e e f  margin, a s  t h e  
boat  can only be con t ro l l ed  by movement ahead o r  a s t e r n .  A good 
p r a c t i c e  i n  any t r i c k y  s i t u a t i o n  i s  t o  drop an anchor some way out 
from t h e  r e e f ,  then as  t h e  approach i s  made, t h e  anchor l i n e  i s  payed 
out u n t i l  t h e  boat  i s  next  t o  t h e  r e e f .  The f irst  person out w i l l  hold 
t h e  boat ,  t h e  anchor l i n e  w i l l  keep t h e  boat  i n  p o s i t i o n .  The l i n e  can 
be made f a s t  and another  l i n e  o r  anchor put on t h e  r e e f ,  thereby hold- 
i n g  t h e  boat between t h e  two l i n e s .  This method o f  coming i n  on a 
l i n e  has many app l i ca t ions ;  a good example i s  beaching a boa t  through 
a s u r f .  Here, t h e  l a s t  s t ages  o f  t h e  approach might b e t t e r  be made 
s t e r n  first ,  as  a wave breaking over t h e  bow i s  l e s s  l i k e l y  t o  f i l l  
the  boat than one breaking over t h e  s t e r n .  The above presupposes a 
l i g h t  t o  moderate s u r f .  I n  a heavy s u r f  no at tempt should be  made 
t o  approach e i t h e r  a r e e f  o r  an i s l a n d .  

A windward approach can only b e  attempted during very calm weather. 
Again t h i s  i s  o f t en  b e s t  done by running back from an anchor l i n e ,  with 
t h e  utmost ca re  taken t o  insu re  t h a t  t h e  waves do no t  throw t h e  boat  
onto t h e  r e e f .  The anchors a r e  used t o  hold t h e  boa t  a t  j u s t  t h e  r i g h t  
d i s t ance  out.  

The u t i l i z a t i o n  of some n a t u r a l  f ea tu res  o f  a r e e f  can o f t en  make 
landing much e a s i e r .  For example i f  t h e  r e e f  margin is i r r e g u l a r ,  one 
o f t en  f inds  r e l a t i v e l y  calm a reas  j u s t  behind a small  "headland" o r  
p ro jec t ion  of t h e  r e e f .  A well  developed "groove and b u t t r e s s  system" 
can provide convenient l i t t l e  "harbors" from which one can s a f e l y  land, 
even i n  f a i r l y  rough seas .  

WIND AND CURRENT EFFECTS 

The e f f e c t  o f  t h e  wind on t h e  water i s  t h e  most important f a c t o r  
inf luencing  t h e  use  of small  boa t s  i n  working around r e e f s .  In 
r e l a t i v e l y  shallow water a reas  l i k e  t h e  Great B a r r i e r  Reef a very 
small  increase  i n  t h e  v e l o c i t y  of t h e  wind can, i n  a very s h o r t  time, 
generate a very rough s e a  with s h o r t ,  s t eep  waves. I n  such a s e a  
t r a v e l i n g  between r e e f s  o r  working t h e  more exposed p a r t s  o f  r e e f s  
i s  o f t en  unpleasant and can be  dangerous. The e f f e c t  o f  t h e  t i d a l  
stream has already been mentioned. Experience with an a r e a  w i l l  
enable a person t o  judge what condit ions o f  wind and s e a  a r e  most 
conducive t o  s a f e  and reasonably comfortable working, although t h e  
p a t t e r n  i s  o f t en  complex and no t  r e a d i l y  understood. 

Usually I seldom t r a v e l  between r e e f s  i f  t h e  wind i s  blowing 
harder  than 15 knots ,  e s p e c i a l l y  i f  I must d r i v e  i n t o  t h e  s e a s .  
Running with the  wind can be done a t  wind speeds of 20 knots  o r  higher .  
Only very calm days a r e  used t o  v i s i t  and work t h e  very windward a reas  
o f  most r e e f s .  Any s c i e n t i f i c  p r o j e c t  t h a t  w i l l  e n t a i l  t r a v e l i n g  over 
a mile o r  working the  margins of a r e e f  should have a program t h a t  i s  



f lexible  enough t o  accommodate changes i n  the  weather. Given moderate 
weather conditions, fo r  any wind o r  t i de ,  there  is usually - some pa r t  of 
a large reef t ha t  can be v i s i ted .  The l e e  of any reef  i s  by f a r  the  
s a fe s t  place t o  work, the flanks are  often characterized by rough water 
and the windward areas, except i n  a very calm sea, are dangerous. 

When handling the l igh te r ,  outboard-powered boats i n  a wind, it 
must be remembered tha t  they w i l l  tend t o  d r i f t  sideways very quickly. 
Any t r icky maneuvering should be done d i rec t ly  facing the wind. The 
wind w i l l  a lso  tend t o  blow the bow of the  boat off-course since the bow 
is usually higher, and is less  weighty. One has b e t t e r  control of a 
boat i f  it i s  run slowly up in to  the wind o r  current,  ra ther  than slowly 
along with it. This i s  important when picking up a person or  a mooring 
f loa t .  When t ravel ing any distance with an outboard boat it i s  best  
t o  go with the wind or  waves. Excessive speed i n  rough seas i s  not 
recommended, as with a l i gh t  planing boat it i s  possible t o  plane down 
a wave and bury the bows in  a trough, or  t o  be thrown sideways and lose 
control of the boat with possible disastrous r e s u l t s .  I t  i s  s a f e r  t o  
maintain a t  l ea s t  a reasonable speed, as the  boat is less  l ike ly  t o  be 
f i l l e d  by a cres t ing sea when the speed of the  waves and the boat 
closely approximate each other. Heading in to  t he  seas o r  "punching 
in to  it" can be a wet and thoroughly unpleasant business unless a t  very 
slow speeds, yet  it i s  perhaps s a f e r  i n  rea l ly  rough weather. I t  i s  
important when calculating fuel  needed f o r  a t r i p  t o  remember t ha t  
di f ferent  sea conditions w i l l  require varying amounts. 

Be cautious when working i n  an area where a change of wind direct ion 
can have serious consequences--in the  t ropics  squal ls  can bring on very 
sudden changes i n  wind direction and veloci ty .  

JUDGING THE DEPTH OF WATER 

The color of open water on a c l ea r  day with a high sun and a breeze 
w i l l  indicate the  approximate depth very well a t  close distances. Deep 
blue water i s  about 50 fee t  or  more, l i gh t  green or  blue-green water 
from several f ee t  t o  about 30 f ee t  over a sandy bottom. Most important 
of a l l  i s  brown, which indicates reef  below the surface of the  water 
(several inches t o  20 f e e t ) .  

Judging the depth of water over the  reef  f l a t  i s  d i f f i c u l t  because 
of varying c l a r i t y ,  wind e f fec t s ,  e t c .  Often only a few inches w i l l  
determine whether o r  not one can use an outboard, therefore they are  
c r i t i c a l .  The presence of niggerheads and other scat tered debris 
complicates the  picture .  The best  method by f a r  i s  t o  have a marker on 
the reef .  A l i t t l e  foresight here w i l l  save many broken drive pins and 
damaged propeller blades. When water depth is a t  a l l  questionable, 
never re ly  on your eyesight t o  determine i t .  Sometimes, especially with 
high cloud, polaroid sunglasses enable one t o  pick out the  margins of 
a reef more ea s i ly  than with the naked eye. 



NAVIGATION AND BEARINGS 

This i s  not the  place t o  explain the pr inciples  of navigation; one 
must assume that  any s c i e n t i s t  t ravel ing by open boat out of s igh t  of 
land i s  able t o  read a chart  and p lo t  a course. However a few notes 
might prove helpful. When determining one's posit ion on a reef,  i t  has 
been my experience tha t  it i s  bes t  not t o  re ly  too much on bearings 
taken with a hand compass. The motion of a small boat i s  usually so 
great  t ha t  bearings can only be considered approximate. Horizontal 
angles taken with a sextant are  bes t  when p lo t t ing  one's posit ion from 
a small boat. I t  is now possible t o  buy small inexpensive, p l a s t i c  
sextants which w i l l  stand up t o  such rugged conditions and yet are 
suf f ic ien t ly  accurate f o r  most work. 

Navigating between reefs  with cays on them need not be so  precise 
i f  the  distances are  not great ,  as  islands can usually be seen from 2 
t o  8 miles away. However it i s  not wise t o  re ly  on eyeball navigation 
as the v i s i b i l i t y  a t  sea is a very uncertain thing indeed. Always carry 
a compass. The choice of compass depends on many factors:  whether it 
w i l l  be permanently attached t o  the  boat, i ts  posit ion i n  the  boat, the 
location of the motor, e tc .  When s teer ing from the s te rn  and using a 
small portable compass, I have found a small box compass made by the 
Swedish "Silva" company t o  be very sa t i s fac tory .  This compass uses two 
pa ra l l e l  l ines  t o  enable one t o  s t e e r  a preset  course and has the 
advantage of allowing one t o  s i t  a t  some distance from the  compass and 
s t i l l  s t e e r  a course. Other types require one t o  be able t o  read the 
actual  degree markings which necessi ta tes  a f a i r l y  large compass close t o  
one's face (awkward requirements for  some small boats) .  I might add 
here that  s teer ing a compass course from a small boat t ravel ing a t  any 
speed is a t  best  a ra ther  uncertain business. I sha l l  not t r e a t  the 
problem of compass deviation here, except t o  say t h a t  I have experienced 
l i t t l e  with aluminum boats and the compass a t  l ea s t  6 f ee t  from the 
motor. 

I t  is useful when working a given area t o  cut  or  t r ace  out t he  
appropriate section of a chart  including a compass rose, and t o  lacquer 
or  varnish it t o  a board. With a s e t  of pa ra l l e l  rules ,  t h i s  w i l l  be 
most convenient for  p lo t t ing  one's posit ion.  

ANCHORS AND MOORINGS 

A l l  boats should have a t  l e a s t  one anchor aboard a t  a l l  times, plus 
suf f ic ien t  l i ne  or  chain t o  be able t o  anchor i n  most depths of water 
l ike ly  t o  be encountered. On reefs  located in  shallow she l f  areas i t  
is possible t o  carry enough l i ne  t o  anchor prac t ica l ly  anywhere, and 
i n  the  advent of motor fa i lu re ,  anchoring and waiting for  help can save 
time and trouble, perhaps even l i ves .  With the development of various 
synthetic ropes, especially nylon, very strong l i n e  comes i n  small 
diameters, and it i s  now possible t o  carry enough l i ne  t o  anchor i n  a t  



l eas t  30 fathoms of water. A tangled and snarled heap of l i ne  i n  t he  
bottom of the  boat i s  worse than useless, and the only method t o  carry 
a long l i ne  i n  a small boat i s  on some kind of spool, which should have 
a hole through the center so the l ine  can run free ,  with the spool 
spinning on a bar.  The anchor should be attached d i rec t ly  t o  a length 
of chain, then t o  the l i ne .  The longer the  chain the be t t e r ,  but 
because of its weight, 30 o r  40 f e e t  are  often a l l  t ha t  one can take. 
The weight of the  chain helps t o  keep the pu l l  on the anchor horizontal ,  
avoids sudden jerks and it cannot be cut by rubbing over sharp 
obstructions on the bottom. 

The two most common types of anchors, and i n  my opinion the best ,  
are the standard "pick" anchor f o r  coral  o r  rock, and the "Danforth" 
f o r  sand or  mud. The choice depends on the conditions anticipated; 
often one i s  j u s t i f i ed  in  carrying both. Note: the  Danforth anchor w i l l  
hold i n  coral, but the  pick anchor is almost useless in  sand. However 
the Danforth anchor i s  l i a b l e  t o  get so well "hooked" i n  coral  t ha t  it 
is very d i f f i c u l t  t o  ex t r ica te  without diving. For small boats (12 t o  
16 feet)  it i s  often a good idea t o  have an anchor s l i gh t ly  larger than 
i s  recommended for  the s i ze  of boat, as the Danforth anchor should be 
f a i r l y  heavy i n  order t o  work e f f ic ien t ly .  

When anchoring, the  bes t  procedure is  t o  come slowly up wind o r  
current u n t i l  the  desired spot i s  reached and then t o  reverse and l e t  
the anchor go as the boat backs away. The amount of l i ne  l e t  out should 
be approximately 3 times the depth of water, more may be necessary i n  
sand t o  insure a good hold. To bring up the anchor the best  method 
often i s  t o  have one person run the boat ahead while the other brings 
i n  the slack l ine  u n t i l  it i s  ver t ica l ,  then a good tug from above 
or  even s l i gh t ly  ahead w i l l  usually f ree  the anchor. I f  the anchor 
has become fouled, one should t r y  pull ing from d i f fe ren t  directions,  
using a s e r i e s  of sharp tugs.  Anchor with care, especially a t  the  end 
of the day. Many boats are l o s t  every year due t o  faul ty ,  inadequate 
o r  even nonexistent ground tackle .  

When anchoring next t o  a reef  during low t i d e  make sure the boat 
is f a r  enough out so it doesn't swing i n  against  the  reef  with a change 
of wind. Two anchors are  often required t o  hold a boat properly. Near 
the reef c res t  during high t i de ,  note t ha t  waves may begin t o  break as 
the t i de  ebbs and water level f a l l s .  

A mooring i s  nothing more than a length of chain or  l ine ,  secured 
t o  a heavy object t ha t  cannot be moved by a boat pul l ing against it .  
I t  i s  very useful when one works i n  one area for  an extended period 
of time, and can be made by wrapping a l i n e  around a boulder. A 
f l oa t  w i l l  help see and pick up the end of the  l i ne .  Some advantages 
of a mooring are:  the  l i ne  i s  much shorter  than an anchor l i ne  and 
therefore the  swing of the  boat w i l l  be much less ,  reducing the possib- 
i l i t y  tha t  change of wind w i l l  cause it t o  be stranded o r  damaged with 
the f a l l i ng  t i de .  A mooring can be made more secure than anchoring as  
the  shorter chain can be much heavier and can be attached t o  a heavy 
cement block. 



I t  i s  worthwile, especial ly  i n  remote areas, t o  give some thought t o  
the  securing of one's boat f o r  t he  night or  with the approach of bad 
weather. The loss of the  boat during a sudden storm or  change of wind 
a t  night could be embarrassing, especially as it i s  simple and inexpen- 
s ive  t o  secure it properly. 

SAFETY MEASURES 

Before going anywhere i n  a boat someone on shore should be informed 
of the destination and estimated time of return; t h i s  is  very important. 
A l l  boats should have aboard a t  a l l  times the following items: anchor 
plus suf f ic ien t  l ine ,  i f  boat i s  small enough a p a i r  of oars, day and 
night  d i s t ress  f l a r e s ,  a large ba i l ing  bucket, su f f i c i en t  l i f e  preser- 
vers f o r  a l l  persons aboard, a small compass, a container of drinking 
water. I f  a motor is used, some tools  and spare pa r t s  should be i n  the  
boat; i f  the motor is an outboard carrying extra  shear or  dr ive pins, 
a s e t  of spark plugs and even another propeller is a good idea. The 
above may seem l i k e  a l o t  of "s tuff t '  but i n  terms of human l i f e  or  
even inconvenience it is not excessive. 

I f  possible boats should have bui l t - in  buoyancy, which can be i n  
the form of foam p l a s t i c  blocks fastened underneath the sea t s .  

I t  i s  a good idea t o  time one's return well before sunset, so t ha t  
i f  necessary a search can be made before it gets dark. Perhaps the best  
sa fe ty  device is one of the  small t ransis tor ized "walky-talky" radios.  
They are rugged and the more powerful ones have a range of up t o  20 miles 
i n  a d i rec t  l i ne  over the water. This w i l l  enable one t o  remain i n  
contact with the base, and have much more freedom i n  changing plans, 
without being forced t o  r i g id ly  conform t o  a prearranged schedule. 

Now, a f i n a l  word concerning safety  while in  t he  water. When diving 
from a boat i n  an area subject  t o  a t i d a l  stream i t  is most important 
t o  dive up-stream from the prevail ing current, then i n ' t h e  case of 
exhaustion o r  a cramp a person can d r i f t  back t o  t he  boat. A l ine  
t r a i l i n g  i n  the  water behind the boat i s  a lso a good idea. Because 
of f r i c t i on  the t i d a l  stream is not as strong on the  bottom, and there- 
fore can increase almost unnoticed by a busy diver, who upon surfacing 
can find himself being swept away with an empty a i r  tank. 




