There’s nothing like
the feeling of land-
fall after a long
ocean passage.
Above is the north-
west corner of Nuku
Hiva, in the Marque-
sas Islands at the
northeastern end of
French Polynesia.

The details of naviga-
tion are available in
many excellent texts.
Here we want to go
into the logic of this
art, illustrating the
rewards of doing it
right and the risks of
doing it wrong.
Careful navigation is,
after all, the corner-
stone to a safe pas-
sage.
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NAVIGATION

It wasn't too long ago that navigation was treated as a black art. The
“secrets’ of the profession were closely guarded, and lessthan 25 years
ago the mysteries of celestial navigation were considered difficult to
grasp. Thisknowledge was a prerequisite for crossing oceans, and acted
asaform of cruising birth control. Anchorageswere alot less crowded.

In order to learn celestial navigation (which was not as hard as some
would have led us to believe) you had to first understand and practice
basic piloting. The piloting skills were what kept you out of trouble
between celestial (or other) fixes.

Then along came the first inexpensive satellite navigators. By the mid-
1980sthe cost of thesewasdownin the samebracket asawindvane steer-
ing system, and everybody had one.

Being freed of the necessity of learning celestial navigation meant
morefolkswere heading out over the horizon. Sincethe satnav typically
only gave acouple of fixes each day, you still had to know piloting.

Soon the GPS became ubiquitous, with its ability to tell usour location
at any given moment. No waiting for a clear horizon and observable
celestial body, no waiting for a satellite pass, just look at the screen
and...well, you know the story. Hook thisup to aplotter and suddenly the
apparent need for pilotingisgone.

But isit?We would argue that even today piloting and celestial skills
arenecessary. You can besurethat at some point theelectronicsaregoing
to fail—at which point these skills becomeinvaluable. Besides, they are
fun, giveyou something to do on watch, and add to your sense of accom-
plishment in awell-sailed passage.

MOONSHADOW

Before going into some of the details of navigation we want to pass
along the experience of agood friend of ours, an experienced sailor who
|earned some basic lessons the hard way.




George Backhus purchased Moondshadow severa years ago from her
original owner, Mike Gluck. A Deerfoot design of ours, this62-foot (19-
meter) vessel was built conservatively, and engineered to go places.

George sailed her out from the East Coast of the USto the San Fran-
cisco Bay area. After this “get acquainted” cruise he went on to sail to
Hawaii and back and then down to Mexico. Finally the urgeto visit par-
adise wastoo strong to resist, and Moonshadow was off from Mexico to
the South Pacific.

An uneventful passage to the Marquesas led to a wonderful visit in
these awe-inspiring islands.

Eventually, however, thelure of the next island group and the desireto
discover what wasbeyond the horizon coaxed them off for the Tuamotus.

Up to this point, the risks from navigational errors were modest.
Almost all of the passaging that had been done by George and Moon-
shadow ended with easy-to-spot landfalls, with good radar returns. If he
was off on hispiloting abit, hewould know it before he got into danger.

Landfall in the Tuamotus

Moonshadow made her landfall in the Tuamotus at Tekaroa after 57
hours of powering—the tradewinds having taken a temporary vacation
inthisEl Nifio year.

As atolls go, Takaroa is one of the better places to start the learning
curve. The barrier reef has almost total cover of palm trees, making it
easy to see at somedistance, with no detached segmentsof reef. Also, the
treesmake for agood radar return.

Thepassiseasy to enter, although the dog-leg at theend into thelagoon
will get your adrenaline flowing thefirst timeyou go through.

George and his crew of Eric, Fred and Cort were made to feel at home
in the best Tuamotian style.

Heading West

In the era before GPS cruisers planned their passages carefully in the
South Pacific. Moonlight was a major factor, as was the weather (we
tried to avoid passaging when the tradeswere disturbed, asthis madefor
poor visibility and alack of observable celestial bodies).

Departuresweretimed so that we'd hit the difficult navigation pointsin
daylight.

But with GPS, everyone, ourselves included, has become a bit more
complacent.

Georgeand hiscrew decided to head next for Manihi. They’d beentold
that the passwas easy to get into, and with an early start they figured they
would bethere by late afternoon.

They awoketo find the trades had returned.However they did not clear
the pass until 1115 and it soon became obvious that, despite carrying a
full-sized 2.2-ounce spinnaker, they would not make Manihi before
dark.

The foundation of all naviga-
tion rests on your piloting abil-
ity, regardless of the type or
sophistication of electronics.

Even with the most user-
friendly and reliable chart plot-
ters, your piloting skills are what
will keep you out of trouble.
They provide that sixth sense
about when things are right or
wrong. For example, if the chart
plotter seizes up the computer,
you'll need piloting skills to rec-
ognize the problem.

It is easy to get complacent
with your navigation, given
that the GPS lets you know
where you are at all times. This
is something that we fight all of
the time. Plotting on an hourly
basis, backing up our GPS with
radar, the depthsounder, or a
visual observation at times
seems like overkill.

But it is easy to make mistakes.
It has happened to everyone
that cruises. Sometimes you
catch the mistake in time. In
other situations, the mistake
catches you.

Itis the near-misses that we've
had in the past which help to
keep us vigilant in the present.

George Backhus comments on
leaving Takaroa:

“We were late getting out
through the pass, and it is
important to note that the tidal
predictions were off by more
than three hours. When we
went to leave at 0800, there
was a veritable river flowing
out of the lagoon, so we
waited at anchor near the
“hard left turn” until we could
see the flow had stopped
before we motored out at low
slack water. One other factor
worth mentioning is “cruising
on a schedule.” While | had no
particular schedule, most of
my crew did, so we may have
pushed on when we should
have laid off. “

247

Help |



MOONSHADOW

Moonshadow’s pro-
jected course is shown
on the chart below
with the dashed line.
They had a radar bear-
ing on Ahe to confirm
their GPS position
about the location
shown where the solid
line diverges.

The course that the
navigator, Cort, issued
is the continuation of
the dotted line. Due to
miscommunication,
however, the actual
course was much
lower as shown by the
solid line. The arrow-
head indicates the
actual GPS position
which Corttransposed
further north.

Traga ) |

Thisleft them with the option of heaving to for the night or continuing
on.The decision was made to alter course to the northwest and head for
Rangiroa.

Being an El Nifio year the normal tradewind circul ation had been fitful,
laced with frontal passages and lots of squalls. The squallsin turn made
it necessary to keep the hatches dogged so it was quite warm below. The
squalls brought major shiftsin wind direction and velocity, and nobody
was getting much sleep.

Cort plotted a waypoint which would allow them two miles of clear-
ance on the southwest corner of Ahe. From there it was a clear shot
towards Rangiroa.

A quotefrom Cort’sjourna which appearedin Latitude 38 picksup the
story.

After dark, | felt uneasy about being soclosetotheislands
and reefs, so | checked and rechecked our progress as we
passed Ahe. | turned on the radar for positive identification
and to monitor the squall activity, which had increased. W
enj oyed dinner as we passed to the southeast of Ahe, seeing
some village lights in the distance.

Qur new course for Rangiroa was 243-degrees. | did a |ast
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MOONSHADOW

500
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pl ot before hitting the sack, and told hel nsman Eric not to
sai | bel ow 210-degrees for any length of tine as there was an
island to the south—al beit way to the south—that coul d becone
a probl em

Change of Watch

At 0205 Eric woke me to explainit was squally out and they
needed ne on watch two hours early. George told me he didn't
want Fred on watch alone in these tricky conditions and we'd
be jibing in the next lull. Since George and Eric were dead
tired, George wondered if | wouldn’t mind starting my watch
right away. | told himno probl emand that I'd check our posi -
tion.

Vi were at 15-degrees, 11-mi nutes south and 146- degrees, 48-
mnutes west. Inny stupor, | erroneously plotted the 11 mi n-
utes of latitude to the north—as if we were still in the
northern hem sphere—nstead of to the south. This incor-
rectly plotted position put us six niles to the south of our
rhunbl i ne course to Rangiroa. The position seened reasonabl e
to me, as the wind clocking to their east and the squalls
driving us south meant we'd been having trouble holding
cour se.

) The weather pattern experi-
N enced by Moonshadow and
~ crew was typical of what is

e 210 called a tradewind conver-

g ; gence. The squall activity was
1780 ;‘*ﬁ Y also what you would expect to

DU encounter as the convergence
ORGES line passes over.

This is when CGeorge told

- ne that they were steering
210-degrees, or 36-

degrees off the course we
P shoul d have been steer-
e, © kel ing. Sonmehow the nmessage
'.__-!57'_ not to steer that low for
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; been under st ood.

oo & _ s/ Georgepicksup thestory.
The trades were bl ow ng
Lo 20- to 25-knots with
stronger gusts in the
squall's. W were running
downwi nd with the 130-
- 0T percent jibto |eeward on
*, port jibe w th an apparent
gt - a.f.um wind angle of 140-
e \ degrees. Seas were 6- to
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MOONSHADOW
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Note that with a modern, external array antenna like
Beowulf's Furuno model 1941 would have shown the

motu and coconut palms at 12- to 18-miles, between
rain squalls (and under some conditions at 24- to 30-

miles).

More from George Back-
hus:

“Regarding the issue of
having a watch forward, in
fact, Cort, Eric and | were
all sitting in the cockpit
when we struck the reef. A
combination of being
behind the windshield of a
dodger, the lack of any
moon or star light and the
rainy/suspire conditions
brought visibility down to
two boatlengths at best.
Even after we hit the reef,
it wasn't until the squall
cleared that we could see
the palm trees ashore. We
actually thought we had
found an uncharted reefin
the middle of the channel!

“Post Script: Even though
the radar was not dam-
aged in the grounding, |
have replaced it with the
latest Furuno 36 mile CRT
unit. | always use it at
night, when the visibility
is poor or when we are
making landfall. 1like the
‘Watchman’ feature for
saving amp hours and giv-
ing me a tone to remind
me to check it every ten
or twenty minutes.”
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8-feet. (1.8- to 2.4-neters), and we were doing a steady 9-
to 10-knots.

There were three of us in the cockpit and | was waiting for
alull inthewndtojibe over to starboard. Suddenly there
was a huge inpact, and before we coul d react there were sev-
eral nore bangs as the surf started pushing us onto the reef.

It happened so suddenly there was no time to react. Mon-
shadow quickly came to rest about 200-feet (65-neters) in
fromthe edge of the reef. She was heel ed over at a 50-degree
angl e, just outside the surf |ine.

Thecrew set off their EPIRB, then contacted another yacht, Walkabot,
ontheVHF.

To find out the details of how Moonshadow was pulled off Arutua, see
page 579. For now wewant to discuss what went wrong.

Obviously thisisadifficult subject for Georgeto discuss. Moonshadow
islikeafamily member to him. Although shewasinsured, hefelt terrible
about what had happened to her, and was no doubt distressed by the fact
that such asmall marginin any number of eventswould have turned this
into aclosecall rather than something requiring a sea-going salvagetug.

Ourinitial discussionswith Georgewereover the phoneright after he'd
returned to the States to deal with the insurance issues and decide on
repairs. A month later, Lindaand | had the pleasure of meeting Georgein
Sausalito aboard Beowulf, where we werevisiting for afew days.

What Went Wrong

Lindaand | wereinterested in the events which had lead up to Moon-
shadow's stranding, and George was kind enough to indulge our ques-
tionsonwhat hewould have donedifferently if hecould doit over again.

“The mistake | made,” he said, “was to let my guard down. We'd just
spent alot of time on the open ocean where we only needed to plot our
position onceaday. And, if wewereout of position afew miles, oneway
or the other, it made no difference. | should have insisted that whomever
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MOONSHADOW

There is no sad-
der sight than
thatofabeached
boat.

In this case, the
story had a
happy ending on
two fronts. First,
Moonshadow
was eventually
towed off with-
out major dam-
age and is
cruising once
again.

Second, it was
the first time
we've had the
opportunity to
see how our
“reef insurance”
form of construc-
tion has worked.
All of our boats
have had extra
heavy scantlings
in the turn of the
bilge (or a dou-
ble bottom) to
give additional
protection. And
seeing what hap-
pened to this 16-
year-old design
was very enlight-
ening for us.

was on watch make an hourly plot thiscloseto land. That way, we'd see
right away if an error was made.”

| wascuriousif there’d been any warning from the seabefore they hit.

“Looking back on it” George went on “the sea had become somewhat
confused. But with the squalls around and the wind shifts, | didn't cate-
gorizethe changein seastate as something toworry about. Thenexttime
wewill al bealot moreaert!”

Moonshadow has a first-generation Furuno 36-mile raster-scan radar,
part of her original equipment from the mid-1980s when she was built.
Weasked Georgeif thiswasrunning whilethey wereonwatch. Hisreply
was that they had not been using the radar because between sea clutter
and squall activity, it was not useful in seeing the atolls. In good condi-
tions, however, it would pick up an atoll at six to eight miles.
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Lessons learned:

O Plot position
hourly so any dis-
crepancies or mis-
takes show up
immediately.

0O Make sure all the
crew understand
the navigational
issues and study
the chart.

0O Have someone
double-check
navigation in
tricky situations.

0 Be alert to chang-
es in sea state. In-
vestigate any
changes, and
double-check po-
sition.

OIf you are not 100
percent sure of
your position vis-
a-vis danger,
heave to until you
are certain, oryou
have good visibil-
ity.

O Always keep a
watch forward.
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A modern set, especially onewith an open-array antenna, would seethe
pamtreesat 12 or more miles, even with alarge searunning.

In closing, George makesthe following points:

It is inportant that everybody learn fromthe nistakes and
m sfortunes of others. The factors contributingto Monshadow
hitting the reef were squally weather, poor visibility on a
noonl ess ni ght, some mi scomuni cation between the crew, nav-
igational errors, and fatigue.

Wth better procedures in place—such as having at | east two
peopl e doi ng t he navi gation i n hazardous waters, plotting our
position at | east once an hour, and havi ng standi ng orders put
inwiting—the whol e thing coul d have been avoi ded. The shock
of this event will be carried by the crewfor alongtine, and
you can be sure that “constant vigilance” will be nmy notto
fromnow on.

At least | was fortunate inthat nobody was i njured and Mon-
shadow appears to have proved to be nearly bul | et proof .

Moonshadow was eventually shipped from Papeete, Tahiti to Auck-
land, New Zealand, viafreighter where the Salthouse yard repaired and
ugraded her. Threeyears|ater, aswewritethis, Georgeand Moonshadow
arecruising inFiji.

NAVIGATION IN THE AGE OF GPS

The advent of GPS has changed much about cruising. Gone is that
sense of doubt, even dread, of not knowing exactly where you are. The
ability to constantly know your position isthe most wonderful thing that
has happened to voyaging, bar none.

But even with thisdata, mistakes are still made, aswe'vejust seen from
the Moonshadow story. The GPS givesavery precise position. The ques-
tion then becomes, how do you use thisinformation in the safest, most
conservative manner?

Chart Accuracy

All the GPSaccuracy intheworld doesn’t do usmuch good if the charts
weare using are off abit—and they are. Not all chartsareinaccurate, but
enough are so that you can never totally rely onyour GPS-to-chart-trans-
fer to determine your precise location.

Thisproblemismorewidespread outside of major industria countries,
but to be safe, you must assumeit exists everywhere, unlessyou can con-
firm from some other source that the chart isaccurate.

During the winter of 2000 we took Beowulf from Southern California
through the Panama Canal, and then through the West Indies. In the
spring we ended up in New England.

InCaliforniathe chartswereright on themoney. Our chart plotting sys-
tem (whichwe'll discussstarting on page274) would show usthe correct
side of the dock to which we were moored.

Heading down the coast of Mexico we made four brief stops. In each
case the GPS position waswithin an eighth of amile or so of our actual
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