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“Twenty years from now you will be more disappointed by the things that you didn’t do
than by the ones you did do...Sail away from the safe harbor. Catch the tradewinds in your

sails. Explore. Dream. Discover.” Mark Twain

Charles Tobias



DEDICATION

Throughout the history of seafaring there has been a tradition of
helping mariners in distress. From the early coastal dwellers who
took huge risks trying to rescue stranded sailors, to the pilots of
modern search-and-rescue aircraft, when another’s life is in dan-
ger, certain people are always willing to risk their own to try to
help.

Today’s heroes fly helicopters and fixed-wing aircraft in
extremely dangerous conditions, venture out in small motor boats
in horrendous seas, and put large ships at risk in storm-force
winds.

It is not unusual for the rescuers to face more risk than those
who think they need to be helped.

To these courageous men and women we dedicate this book.
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INTRODUCTION

For many years our discussions with new cruising acquaintances have fol-
lowed a predictable pattern—we’ve been asked about severe weather and
the tactics we use to deal with it. When we reply that we’ve rarely seen any
dangerous weather—less than three days’ worth in well over 200,000 miles
of sailing—our friends are amazed. Sure, we’ve been in lots of gales and
storms, but they haven’t been dangerous. Rather, they’ve been more in the
category of something to be endured.

What is surprising, and so unneccessary, is that the thought of any sort of
storm often triggers fear. This is primarily due to lack of knowledge. As a
result, decisions are often made in a vacuum during the process of preparing
the boat, acquiring skills, and thinking about tactics. The goal of this book is
to help you change that process.

In spite of the fact that heavy weather is so rare, its possibility has been
central to our own cruising philosophy, as well as the design approach we’ve
utilized in our yacht construction business. For years we’ve been conducting
interviews with sailors around the world, both professional and amateur, to
find out what has worked for them in heavy weather, and, sometimes more
importantly, what mistakes were made in the worst conditions.

We will be using this database, stretching back almost a quarter of a century,
to provide you with an understanding of the processes for dealing with sur-
vival storms. We’ll cover every aspect of the topic, from choosing the right
boat (or evaluating the one you have) to getting yourself and your crew up to
speed by practicing various tactics in moderate gales.

We do this from the perspective of the most severe conditions because,
by preparing for the worst, the occasional gale can then be looked upon as
an opportunity to learn.

In almost all heavy weather situations, a modern vessel handled with a
modest degree of skill is able to take an astonishing amount of punishment
from the sea. But key ingredients for success are a well-prepared crew and
proper maintenance.

No two storms are ever the same, and different boats react in unique ways
to the variables of wind and waves. No single cookbook formula offers the
best solution all of the time for all boats in all conditions. However, by
understanding the full range of heavy weather tactics, you will then be in a
position to judge the best approach for the conditions you are presently
encountering.

As conditions deteriorate, different tactics will be required. What may be
the right approach for certain boats in a gale—heaving to on a particular tack,
for example —may be dangerous for others when the seas begin to break.

However, there are universal lessons to be learned from the heavy weather
experiences of others—even when a specific boat’s characteristics do not
exactly match those of your own. This is why we’ve included stories of so
many different types of boats using similar tactics.

There are many
schools of thought on
how vessel size relates
to heavy weather. We
can tell you with a high
degree of certainty
that a properly
designed, well pre-
pared small boat will
do better in serious
weather than a poorly
designed, improperly
set up large vessel.
Many small yachts
have done amazingly
well in some very diffi-
cult conditions. But, all
things being equal, the
bigger the vessel, the
betterthe chance it will
have.
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Cross references:

All of the materialin our
Mariner’s Weather
Handbook and much of
Offshore Cruising
Encyclopedia bears on
the subject of heavy
weather—either avoid-
ing or preparing for it.
We have tried to make
the job of cross refer-
encing to these books
easier by including
page numbers for
appropriate sections.
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Storms at Sea
We categorize heavy weather into three types. First are those situations

that may be uncomfortable and hard on vessel or crew, but are not danger-
ous. Normal gales fall into this category, as well as open-ocean storm-
force winds where current or bottom shoaling do not cause waves to break.
In these types of blows the vessel will typically look after itself without a
great deal of assistance from its crew. A serious mistake might result in a
torn sail or some broken gear, but will not compromise the vessel’s secu-
rity or the crew’s well being.

The second category is where conditions are more challenging, but still
not dangerous as long as the crew exercises a reasonable degree of pru-
dence and good seamanship. If major mistakes are made, this type of sce-
nario has the potential to do damage to vessel and/or crew.

The third situation, the survival storm, is extremely rare. Here we are
dealing with a sea state that requires utmost vigilance on the part of the
crew. In this case, a breakdown in any of the important systems on board
can result in severe problems.

You will find that a disproportionately large percentage of the book con-
tains stories of such catastrophic storms. We wish to emphasize again that
this type of weather is, overall, an extremely rare occurrence. We place so
much focus on these stories because of the excellent lessons they teach. It
is worth repeating that if you are prepared for survival weather, the rest of
your cruising will be a piece of cake.

But a weak link in the vessel’s systems can become the catalyst for a
series of events resulting in disaster. A problem which is merely an annoy-
ance in a gale can become a life-or-death issue in storm-force winds with
breaking seas.

Heavy-Weather Games
Since all mariners strive to avoid direct experience with heavy weather,

how is it possible to practice what to do? The approach we suggest is to
learn how to handle your boat in a stiff breeze. This way you will be better
prepared if caught in a real blow. Seek out the opportunity to learn in gale-
force winds.

For truly severe weather we have to rely on the experiences of others. In
this context, you may find it helpful to employ a technique of vicarious
seamanship.

Try to imagine yourself aboard your own vessel, caught in the situation
about which you are reading. What sail would you be carrying, what
would be the best tactics, and what would you do if you lost some vital
piece of gear? How fast could you jury-rig something else to get going
again, and what would you use to do this?

By thinking through potential problems in advance in the same way that
military planners play war games, you can gain a leg up on the sea.




Stock Newport

Royal New Zealand Navy

INTRODUCTION

The top photo is taken at the beginning of a minor gale, gusting into the mid-30-knot range. This is the most
common form of heavy weather. These situations provide excellent learning opportunities—preparation in case
you are caught in something more serious later on in your cruising.

The photo below represents the extreme end of the weather spectrum, 70 knots, gusting higher. Yet with a
moderate degree of seamanship, thorough preparation, and a small dose of luck, these conditions can be dealt
with. The bottom photo does not begin to do justice to the sea state.

Illustrations

Throughout the book you will find many photos of boats in heavy
weather as well as images of waves. When looking at these, bear in mind
that the camera tends to flatten waves, making them appear smaller than
what you actually see while standing on deck.

To bridge this gap we have used the computer to create wave images in
many of the illustrations. The majority of these images have been modified
to give a feel for what you would see if you were experiencing the blow

firsthand.
_telp |
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Reinforced tradewinds
(above), from the
vantage point of the
cockpit of our 50-foot
(15.2m) Intermezzo, en
route between Bora
Bora in the Society
Islands and Suveroff
Atoll in the Cooks. It is
blowing a steady 45 to
50. The seas are
running 15 to 30 feet
(4.6 to 9.1m) and only
occasionally breaking.
Weather like this
provides excellent
training and a chance
to experiment.
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Interview Format
You will find many detailed interviews in this book. Rather than let our
writing style interfere with the voice of the person speaking, we have tried to
keep the interviews in their original form as much as possible. To differenti-
ate, we use a different type of font (shown below) when others are speaking.
When you see the text switch to this font, it is a signal that
someone other than ourselves is speaking.

Keys to Success in Heavy Weather

Success in heavy weather is the result of many interrelated factors starting
with vessel and personal preparation. When both you and your vessel are
prepared, total energy can be focused on dealing with sea and wind, rather
than trying to fix things that have gone wrong due to maintenance failures.

This includes husbanding your energy so that when the storm reaches its
peak, you are in good shape mentally and physically.

Awareness of the weather is another key element. You need to know
where the low center is located, and in what direction it and its attached
fronts are moving. This helps you to choose the best tactic; whether run-
ning, beating, or heaving to; in addition to the ideal course of action for
avoiding the worst conditions.

Using the proper heavy weather tactics is the final piece in the heavy
weather puzzle. This means being continually alert to what is going on
around you. Changes in wind direction and strength may signal the need for
a change in boatspeed or direction—or even a totally different approach to

the storm.
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-
While this list may seem like a tall order at first reading, we can assure
you that most of it is pretty basic. And as a bonus, the skills you learn for
dealing with heavy weather will pay big dividends in all your voyaging.

Your passages will be faster, more comfortable, and that nagging “what if”
fear will be gone from the back of your mind.

Perspective
We, as well as most of the professionals interviewed in this book, have

spent a lifetime at sea. The accumulated total ocean miles of our contribu-
tors is in the millions. Yet most can only relate a day or two (if that) of truly
dangerous weather. If you spend a moderate amount of time preparing
yourself and your boat, the odds of incurring a major problem are small.
Concern about heavy weather is certainly no reason to put off the ocean
passage about which you’ve been dreaming!

We want to close with a request to keep the photos and stories that you’ll
find here in perspective. We are showing you conditions rarely encoun-
tered, so that you can learn second-hand what the options are for dealing
with extreme situations.

We wish you fair winds and calm seas.

i NTere

Photo above: Steve
Dashew at the helm
of the 62-foot (18.9m)
Intermezzo Il at the
end of a severe Cape
Hatteras storm.
Intermezzo Il has
rounded Diamond
Shoals Light and is
now in “smooth”
water in the lee of
Diamond Shoals, well
outside of the Gulf

Stream.
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. . TASMAN
~ Tongae TEST BED

Almost every sailor who dreams of
sailing to the South Pacific also thinks
about visiting New Zealand. It is a
\ Bay of Islands lovel}{ cour'ltry, populated by some.of
the friendliest people on earth, with
» wonderful cruising areas and the best
New Zealand marine infrastructure in the world.
The only problem is that to get to
New Zealand, regardless of where you
are traveling from, you must cross one
of the most difficult bodies of water on
the planet—the Tasman Sea.

Whether you are leaving from Tonga, Fiji, New Caledonia or Australia,
you contend with an 1,100- to 1,200-mile passage, with no completely
secure anchorages en route.

In addition, if you are heading south from the tropics you and the weather
are on a collision course, because the prevailing systems work their way in
from the southwest, coming around the Australian bight and heading north-
east up the Tasman Sea. Moreover, these voyages are typically made in the
spring or fall (returning to the tropics). Hundreds of boats make this pas-
sage every year without incident. We have made the passage to or from New
Zealand five times, with the odd gale along the way, but nothing out of the
ordinary. Occasionally, however, weather problems occur, just as they do in
other parts of the world.

Most of the boats that make this passage have already crossed several
large bodies of water before they enter the Tasman Sea. Many have sailed
all the way from Europe, or the Atlantic or Pacific coasts of North America.
The odds are high that they have seen a minor gale or two along the way, but
because heavy weather is a relatively rare phenomenon, most will have lim-
ited experience with truly severe weather.

This experience base can lead to false assumptions about what is impor-
tant in the way of maintenance, vessel preparation and crew skills.

In the early summer of 1994, for instance, an entire fleet of boats took a
real pasting in the Queen’s Birthday storm, which is discussed later on,
starting on page 575. (The meteorology of this event is covered in detail in
Mariner’s Weather Handbook starting on page 229.) Many of the problems
that occurred could have been avoided by better tactics and/or vessel and
crew preparation.

Help |
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EQUINOCTIAL GALE SEASONS

EQUINOCTIAL GALE SEASONS

Early November in the Southern Hemisphere is late spring. Spring and
fall represent the times of the year when the greatest temperature differen-
tials exist between the poles and the tropics. As a result, the greatest possi-
bility of severe weather exists if these air masses of differing temperature
meet.

When you are sitting in the tropics thinking about heading to the cooler
climate for the summer, you have two issues to consider. The first is the risk
of an early season hurricane or cyclone, which will tend to push you
towards a higher latitude. On the other hand, the earlier you leave the trop-
ics, the greater the chance of encountering a vigorous gale or storm.

If you wait until later in the year, this risk is reduced as the higher latitude
air masses warm with the sun’s approach; but the potential for a hurricane
or cyclone increases.

There is no cookbook formula for making this decision. The best
approach is to watch the weather patterns and see how things develop. Gen-
erally speaking, the conditions that lead to early hurricane formation can be
readily observed, so it is best to wait as long as possible.

During the Southern Hemisphere late spring of 1998, a somewhat unusual
series of weather factors conspired to make the trip to New Zealand more dif-
ficult than usual. What follows are stories of a group of boats that made the
passage. Most of the crews would have preferred to be somewhere else, but
made the passage as expeditiously as possible, without incident. A few made
mistakes —some serious. From all of them we can learn something, and their
lessons will give more meaning to the rest of this book.

In good weather, the
entrance to the Bay
of Islands, New
Zealand, is an easy
approach. It is deep,
there are few off-
lying dangers, and
the navigational
markers are reliable.
However, if it is
blowing and the Bay
is a lee shore, you're
in for a hazardous
landfall—especially if
this is your first visit.
In deteriorating
conditions, it can be
difficult to decide
whether to stand off
until the weather
improves or try for
shelter.
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Caledonia reaching
in Fiji showing off her
new blade jib.

The Cal 40 was a
breakthrough
design in the late
1960s. Powerful
and fast, especially
off the wind, it has
since become a
favorite of cruisers.
Caledonia is 40 feet
(12.2m) overall, 31
feet (9.5m) on the
water, with an 11-
foot (3.4m) long
beam, and 16,000-
pound (6256kg) dis-
placement. She
draws an even 6
feet (1.8m).
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CALEDONIA

We first met Josh Porter and his partner
Nelia Swayze while anchored at Cook’s
Bay on Moorea in French Polynesia. Josh
had a familiar look about him as he motored
alongside in his dinghy, and it wasn’t long
before we realized he was the nephew of an
old friend and sailing buddy, Larry Porter.

Josh was raised on the water and has raced
or cruised just about his entire life. He pur-
chased Caledonia, a Cal 40, in 1995 in the
Pacific Northwest and has been cruising full
time ever since.

Nelia’s grandmother passed away while
they were in Fiji and she wanted to make a
trip home to pay her last respects. Josh had
the option of picking up crew or making the
passage to New Zealand single-handed,
something he’d been thinking about for
awhile. So he chose to make the passage on
his own, leaving from Fiji on November 5;
his is the first of the boats in the group, with
which we are about to head south.

The story continues with an excerpt from
Josh’s log:

Nov. 5 Depart North Astrolabe Reef, Fiji at 1830. Local Wind:
SE to E 15-20. Slight sea. Pos:@2231hrs 18.53S 178.39E,
Course:150M, Speed: 8kns BRG to NZ: 179m Range: 1003nm. Full
working sails, 100 percent jib.

High pressure moving off Australian coast, a good number of
yachts depart, hoping enough lead time to ride down the western
side of the approaching low.

Nov. 6 Early, Wind gusting 15-20 knots, still SE'ly, great
sailing on rhumbline, seas get bumpy around sunrise then settle
into 10-15 knot E'lys. Pos @ 213%hrs 21.10S 178.03E C:178m
Spd:6-7kn R:862miles BRG:179

Nov. 7 Pos @0300hrs 21.265177.47E Tired, watching a dark
front approach, I heave to for a nap and to wait for light and
front passage. SSE'ly winds at noon. Ocean is a bit disturbed,
wind fills back in SE  15-20 at 2109

Nov.8 Good-looking morning, calmer seas, 2-3 meter swell,
close-hauled in SE'ly 15-20. Pos@l546hrs 23.51S, 174.51E
C:215m Spd:5-6 BRG:168 Bumpy close-hauled sailing, getting
pushed west off of my line to New Zealand!

Nov.9 Sailed @1537hrs 24.49S5 172.59E Hove to with triple reef
main only, 25-30SE'ly and blowing. 1620 hrs. on the move again
with double-reefed main and storm jib. Stormy and rough, pound-
ing. The double-reef seems to drive the boat better.

Henry Swayze
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Henry Swayze

Rig Options

I have three choices of headsail on this close-hauled
windy passage: 100 percent lapper, reefed lapper 75
percent, and storm jib and three reefs in mainsail. The
100 percent jib is cut out of a 160 percent heavy genoa
(has less than ideal shape).

My headsails are hank-on, and need to be dropped to
change. I head nearly downwind-broadreach for any sail
change, as this gives me a stable dry platform to work,
but this downtime adds up to losing hard-earned miles
on this windward passage.

Heaving To

I heave to by dropping the headsail and, depending on
windspeed, leaving the double- or triple-reefed main
prevented out to leeward 35-40 degrees from the center-
line. Caledonia slows right down to about 1-2 knots,
within 30 degrees of the wind, jogging closer and away
depending on wind and swell. Breaking seas tend to head
the boat up slightly as she rides over.

Aside from two accidental tacks (which in heavier con-
ditions could have been gnarly) she does just fine moving along
slowly.

I loosely lash or leave the tiller alone, and she finds her own
way. Late at night heaving to allows for a good nap if condi-
tions are changeable and I am exhausted, and, of course, when
the going gets too rough. This is a good way to park. The boat
doesn’t seem to lose much to leeward over periods of days in
strong gales.

Nov. 10 Pos@1523hrs 26.155 171.42E. C:170-200, sometimes
160! Spd:6-8, Brg:152. Range Opua, New Zealand: 547 nautical
miles. Wind backing to the east some but strong 25-30 knots.

Hitting the Wall

Last night and tonight I have begun to hit the wall. At night
when I am tired, the wind rises and the pounding seems dangerous
to my lonely ears, pounding hard with third reef in main and
storm jib—finally I give in and heave to in the wee hours and
sleep.

Nov. 11-12  These 48 hours see changeable conditions, POS@
2011hrs 28.275 171E. On the 11th I am on starboard tack, heading
about 80 degrees magnetic, but the wind keeps shifting and after
endless sail changes I heave to at 0100 hours and don’t get mov-
ing again till 0700 hours.

The 12th is much the same; a few hours jogging to the east. The
wind is variable, but doesn’t allow me to make up any easting.
I have been pushed nearly west of New Zealand and the wind is
now coming directly from my port of entry.

Nov.13  The door closes hard again. Seas building up 10-13
feet (3-4m) short and steep. SE gale filling. The high pressure
has stalled over NZ, and penetrating it will be difficult.

The weatherfax chills me to my bones and leaves me shaking. A low
has developed on the other side of the dateline and will squash the
gradients even more, eventually rolling over me as well.
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From this fax of the
morning of the 13th,
it's easy to see where
Caledonia’s breeze is
coming from. With the
counterclockwise cir-
culation around the
high, she’ll have steady
southwest quadrant
winds. The only relief
will be a front, or when
there’s a dip or curve in
the isobars

160’

o<

« LORD HOWE 5

I am really frustrated with my
sails; my jibs are baggy and
blown out. I crave a flat 50-60
percent tri-radial headsail to
lift me through these sharp
seas without slapping me down.

Nov. 14-18 The Big Heave To,
POS 31S 171E. For four days
this is my vicinity in the
wind-blown Tasman. Winds are
SSE, 35-45. The top of the high
is feeding an area of strong
gales that stretch east of New
Zealand nearly to Australia;
and, of course, the high is
stationary like some huge spi-
der web, catching sailors with
buzzing lows arcing down from
New Caledonia and Minerva Reef,
on the counterclockwise flow of
the high.

The stalled high and low spin
like meshed gears, nailing me
with strong gales and whipping
the Tasman day after day. Cur-
rents off North Cape, New
Zealand flow east against this
extended gale. The seas build a
bit higher to 9 1/2 feet
(2.9m), sending breaking comb-
ers along the decks.

The steep seas, combined with
the wind and my baggy sails,
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mean that the stress of beating and carrying on is too great. I
am landing flat and pounding even in my parked mode.

(I try all sorts of combinations).With the wind steadily above
40 I'm amazed that even triple-reefed main and storm jib feel
too fast and furious. I am learning that a 40-plus-knot gale can
mean a lot of different things depending on sea state. The fre-
quency of the 12- to 15-foot (4 to 5m) seas and the flat forefoot
of the Cal 40 make beating a shattering experience. Again and
again, I try to set out when just sitting becomes tedious, but
the shocking slams and pounds get the better of me and I am
forced to heave to again.

It’s difficult to know how hard to push; I don’t want to break
anything and on my southerly tack I am closing with the fearful
Cape Reinga, so I stay put. I don’t want to end up west of North
Cape, where I would have to battle back around to the east—
close to land, shoals and ships.

While hove to, gut-burning dread is my worst enemy, and the
weatherfax fuels the fire. How big will the seas get with more
than 40 knots of wind for 40 hours and 1,000 miles of fetch? The
answer: Not as big as I think. A steady state is reached in my
patch of the ocean that does not exceed 16-foot (5m) seas, with
frothy but manageable breakers.

My tolerance for bone-jarring smashes rises steadily through-
out the passage. Earplugs help. The sea can always be relied on
to clearly communicate the appropriate tactic: heave to!

The weatherfaxes are at times terrifying. At one point, I
hoist the headsail and start racing north to sail up around the
low and get east. But I am quickly humbled by how fast the
weather moves around me. My log is mainly a scribbled list of
positions. In the deteriorating conditions I sleep little, eat
little, and try to stay warm.

Nov. 19-20 The wave height has dropped, and I find that leav-
ing my triple-reefed main prevented and eased (as when we hove
to) I can beat with the storm jib.

The frequency and steepness of the sea is everything; the wind
might blow 30, 40 or 50, but it is the sea state that either
allows me to nobly knife between the hills or throws up and
kicks us in the guts. (I think that the countercurrent against
this gale is playing a part in my difficulties.)

Depowering with the tiny triple-reefed main and storm jib is
a breakthrough. Suddenly, I am moving forward. I tack toward the
east and then come back about on a northeasterly shift. Finally
I make it into Bay of Islands, New Zealand.

Postscript

For me, this was an epic adventure, my first single-handed
passage, and it challenged me emotionally and physically well
beyond any expectation.

I felt at times incredibly far away from everything I knew and
loved, pictures of family on the bulkheads took on nearly lumi-
nescent quality, and at other times I felt amazingly content and
peaceful bobbing over the windswept waves, a pristine prairie,
whose soaring mollyhawks I could watch forever.

Josh Porter:

“The major change
aboard Caledonia
following this pas-
sage, is the pur-
chase of two blade
jibs, one tri-radial at
90 percent, with a
wind range to
nearly 30 knots and
a 60 percent num-
ber-4 blade bi-
radial with a high
cut clew for 25-45
knots.

“As | prepare to sail
back north to Fiji |
am ecstatic about
how these sails
have performed in
coastal trials.

"l firmly believe
that working- and
storm-sails need to
not only be strong,
but also be efficient
stable lifting shapes
which will pull you
up and forward
over waves rather
than drag and slam
the boat over. “
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Fred Rosswold

WINGS

Two days after the departure of Cale-
donia, Fred Rosswold and his partner, Judy
Jensen, were ready to leave Fiji aboard
Wings.

Fred and Judy have been sailing together
since they met on the docks at the Port
Angeles Marina in Washington state in
1985. They purchased Wings in 1986 and
after ten years of local racing and living
aboard, cut the dock lines to go cruising in
1996.

Fred picks up the narrative from here:

Wings is a Serendipity 42, designed by Doug Petersen ~ When Wings set sail from Fiji on a
to the International Offshore Rule in the early 1980s. She  sunny Saturday in November, 1998,

is of solid fiberglass construction, built in C-Flex, with a
balsa cored deck. At 42.5 feet (13m) long overall, with a

bound for New Zealand to escape the

beam of 13 feet (4m) and a draft of 8 feet (2.4m), she dis- South Pacific cyclone season, we had

places a svelte 9 tons.
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no expectation of a rough crossing.

Perhaps we had become complacent
after 2 1/2 years of uneventful passages, for as we prepared for
our departure, we were more worried about having too little wind
than too much.

On November 6, the weather picture looked benign. A new high
was forming west of New Zealand and we felt that it could domi-
nate the weather for the next 5-10 days. There were no lows or
budding cyclones anywhere on the map. Several vessels left port
over the course of the next two days. We left on Saturday the
7th, just ahead of our good friends Bob Ely and Carol Noel on
the Westsail 43, Elyxir. It was sunny and the winds were light
from the east.

Fleet Departure

In other ports more yachts were preparing to depart for New
Zealand. On November 6, the Morgan Out Island 33 Never Monday
left Tongatapu with John Ferguson, his wife Diana Ruff, and crew
Gary Mull on board. Buddy and Ruth Ellison (from whom we’ll hear
more in the next section) were also in Tongatapu on their Hans
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Christian 48, Annapurna, but they had ordered a five-day
weather assessment from Bob McDavitt at New Zealand’s Met Ser-
vice and were reviewing it, along with weatherfaxes and local
forecasts before setting sail. On November 8, McDavitt told
them that he thought the next five days looked pretty good. He
did mention, however, that the computer model predicted the
formation of a low at 28 S and 175 E on or around November 12 or
13. With the option to stop at Minerva Reef if things got bad,
they set sail. At least 18 yachts left Tonga within a day of
Annapurna’s departure.

A similar scenario was taking place in Noumea, New Caledonia.
By November 9, there was a fleet of nearly 25 yachts bound for
New Zealand.

No matter where they departed from, or when, everyone had easy
sailing for the first days. On Wings, we participated in an SSB
radio net with the seven other yachts coming from Fiji. Everyone
continued to experience mild easterly winds and the big deci-
sion on this crossing was whether or not to sail to a waypoint
off to the west or stay on the rhumbline to Cape Brett. We didn’t
know where the winds would come from later in the crossing, but
so far, it looked all easterly. We decided to stay east as long
as we could. Some boats had headed west for a point north of New
Zealand’s North Cape. By noon on November 10, we had knocked off
342 miles and had 711 miles to go. The only problem we had on
Wings was the failure of our autopilot. The drive unit had
failed electrically and was not repairable. We had no spare.
From that point on, Wings would be dependent on the windvane or
hand-steering.

The fleet from Tonga, including Annapurna and Max Grody II,
were also enjoying good conditions. Never Monday stopped at
North Minerva to have a look around. McDavitt’s prediction of a
low however, weighed heavily on the minds of many skippers, and
the fleet discussed it on the radio net. Twelve to fifteen more
yachts made the decision to stop at Minerva. Esprit II and Our
Pleasure, a Force 50, bypassed Minerva and carried on toward New
Zealand.

Minerva Reefer’s Yacht Club

The yachts that had anchored at Minerva formed a North Minerva
Reefer’s Yacht Club and enjoyed the diving and socializing that
occurs when cruisers are together in a nice anchorage. Even
though there is no land above water at North Minerva, inside the
reef was calm and the holding was good. There was no sign of bad
weather at Minerva Reef. Never Monday and Blue Jay pulled out
on the 11th.

By 1600 November 11, we had 28 knots of true wind and were
sailing with a double-reefed main. The waves were getting big-
ger. We wondered where this wind was coming from, since the

One of the prob-
lems with radio
“nets” and compar-
ing tactics is that
the herd instinct
frequently takes
over.

It is best to listen,
discuss, absorb the
data, and then
make your own
decision based on
local weather con-
ditions, crew and
boat capabilities,
and what you
expect to happen.
Going with the herd
has the illusion of
group security, but
in reality this is
rarely the case.
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WINGS

“Well off to the
west, a front had
formed and as early
as November 11 the
wind had come up
for the Fiji fleet. On
Wings we heard the
boats ahead talk of
gusty southerly
winds. Caledonia,
First Light, a J-44,
and Scoots, an Able
Apogee 50, had
southerly winds and
were headed west
of south. Two other
vessels, Pelagic Il
and Aka had already
tacked back to the
east. Everyone was
anxious about their
westerly drift and
was hoping for east-
erly winds to help
make the course to
New Zealand.
Wings and Elyxir
had now shifted to
smaller sails, were
sailing close-hauled
in 18 to 20 knots of
wind, and were
barely holding
course. Still, we

were making good .

time and having a
good sail. The wind
continued to build. “
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A Stitch in Time

At 1730 we noticed a small tear on the leech of Wing’s main
near the third reef point. It seemed to be growing. We decided
that we'd try to fix the sail before dark. We dropped it into
the cockpit, and with the engine on in forward, we frantically
hand-sewed a patch on the sail, re-hoisting just as the last
light faded. By midnight, however, the wind had gone down to 24
knots and on Thursday it continued to ease. We thought the worst
wWas over.

It hadn’t even begun.

On November 12,the Tonga fleet heard predictions of a low
forming south of their course to New Zealand. Never Monday and
Blue Jay picked up this report. Blue Jay turned around and
sailed 140 miles back to Minerva. John on Never Monday remem-
bers, “When we got the first forecast for the low, it was fore-
cast to form east of us and then move southeast. With that
forecast, we felt we were well west of the forming low.” They

#0'E

From Wing’s position (heavy arrow) this is a worrisome fax. That low shown north
of them right now looks innocuous enough, but it will probably track to the south
or southeast, and deepen as it is combines with colder, drier air from the higher
latitudes. In addition, there’s a ridge of high pressure to their south, which may
block the low’s progress, causing a compression zone. In this situation there are
four choices. Moving to the west is the safest choice as it gets you away from the
compression zone and the track of the low. However, it also takes you to leeward
of your destination in New Zealand—meaning a long beat back. The second
choice is to head back north, until you see what develops. The third is to heave to
and wait and see what happens. The fourth, which Wings adopted, is to go as fast
as possible towards New Zealand and hope you beat the potential blow. This
choice only makes sense if you have a fast boat and are comfortable with its capa-
bilities and those of yourself and your crew.

Help |
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had moderate northwest winds and they were sailing close-
hauled. They continued on.

At 1515 local time on November 12, the Met Service broadcast
the South Pacific Surface Analysis weatherfax which showed a
low between Fiji and New Zealand. It hadn’t been there on
Wednesday. It was only 1002mb, not very deep, but it was at 21S
and 175E, north of the fleet at sea and west of the Minerva Reef.

Back at the Yacht Club

Inside the reef at Minerva, the wind had also swung around to
the northwest and it began to build. Late that day and early on
the 13th, the boats anchored in Minerva recorded up to 50 knots
of wind. By now, even though the anchorage was getting dicey and
some boats were dragging anchor, they felt that their decision
to come into Minerva had been vindicated. The seas outside the
reef were huge.

Squash Zone Potential

It was clear to many cruisers, when they looked at the fax,
that there was the potential for a squash zone between the low
to the north and the high to the south.

The next weatherfax showed the low right on top of John and
Diana on Never Monday. The wind had come in from the southeast,
was building rapidly, and the seas were getting bigger. By
nightfall they had 50 knots of wind and big waves. The low was
reported to be moving south at 15 knots. They decided to set
their 15-foot (4.6m) Para-Tech sea anchor and let the low and
potential squash zone move past them. The sea anchor set flaw-
lessly, according to John, and they settled down to wait out the
weather.

On Wings, we knew that a low to the north of us could mean
pretty severe conditions. We knew about the squash zone and we
remembered the stories of the Queen’s Birthday storm in 1994.
Even though this was spring, rather than fall, the November 12
weather map was eerily reminiscent of the 1994 storm. In fact,
it seemed like our worst nightmare coming true. We couldn’t
believe that there was a low to the north of us. It was sobering
and scary. At the time, we only had 20 knots of wind but we were
concerned enough that we responded to the weather situation by
preparing the boat for storm conditions. We opened the log book
to the heavy weather checklist and started through it, securing
items and clearing the decks.

Low Pressure Deepens

The night of November 12 was a rough one. The wind built, and
by noon on the 13th we had more than 30 knots of wind, still
building rapidly. The low pressure system was deepening.
Although we were sailing fast and holding our course, the boat
was pounding badly every minute or so as it dropped off waves.
We also noticed that the windvane frame was twisting when it
tried to wrench Wings back onto course in the big waves. We put
in the third reef and watched the situation nervously. Our speed
remained well over 6 knots, but the ride was getting bumpy.
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There is always a
trade-off between
boatspeed—get-
ting there as quickly
as possible—and
breaking the boat,
causing it to take a
lot longer. At some
point, it begins to
make sense to slow
down, assuming the
risks from being at
sea longer are less
than those of dam-
aging the boat.

In many cases, how-
ever, crews slow
down prematurely
rather than press-
ing on, due to dis-
comfort. This is not
always the safest
course. The boat
must be able to
make it to the next
anchorage in one
piece, and for this
you need to know
what she will take.

Mid-day on the
13th—Wings (heavy
arrow) is entering a
compression zone
according to this
fax. The clockwise
rotation of the low
and the counter-
clockwise rotation
of the high reinforce
each other in com-
pressing the iso-
bars. The small
arrow pointing to
15KT indicates the
forecast speed and
direction at which
the low center will
move.
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By 1300, November 13, the wind was in the forties and the waves
were huge. On Wings the pounding and the twisting action on the
windvane continued to concern us. Our three-spreader rig was par-
ticularly vulnerable. We’d noticed earlier that the running back-
stays were fraying just above the fitting at the lower end. Knowing
that in these seas, a broken runner would probably mean a broken
rig, we had sistered short pieces of 1/4-inch (6.3mm) stainless
wire across the weak spot with U-bolts. It didn’t look pretty but
it gave us more confidence in the runners and, in the end, it proved
to be enough. We'd blown up one of the blocks for the windvane
steering lines which we’d replaced. Other small items had also bro-
ken.

Slowing Down
We worried about continuing at 7 knots. It was fast and we were

on course, but we didn’t want to break the boat. We made the
decision to slow down. The first thing we tried was to heave to.
With the jib backwinded, the main sheeted hard, and the helm
lashed down, our forward progress was stopped and we found that
being hove to was just like they say: quiet and smooth, while
we drifted slowly downwind.

We realized, however, that if we stayed hove to for 48 hours
we'’d be 50 miles farther away from our destination; what we
really wanted was to get into port. Confident that heaving to
was an option we got underway again. This time we dropped the jib
and sailed with only a triple-reefed main using the engine to
keep us moving slowly to weather. Our speed was about 3.5 knots
and we were holding course. The ride was 100 percent better, the
pounding was less frequent and less severe, and the windvane was
no longer twisting. We’d found the combination we needed.

9 LA




Fred Rosswold

WINGS

“This photo was taken on November 14 at approximately 32-10 S and 174-18 E. The wind had been in the
high 20s to mid 30s for most of the preceding 72 hours. This was prior to the worst weather we had, when the
amount of spray flying was still low enough to permit having a camera on deck. *

Aboard Never Monday

Meanwhile, Never Monday was riding on her parachute anchor in
50 plus knots of wind. The waves were big, breaking, and coming
from several directions. The breaking waves kept hitting them
from the sides, first one then the other, slamming everyone and
everything against bulkheads and jerking severely. They said it
was very unpleasant. At 0330 on November 14, a large wave hit
on the starboard side and knocked the yacht completely over.
Everything that had been on the starboard side was on the floor,
including the crew. The chain portion of the sea anchor had been
attached to a large cleat on the bow. This cleat broke and the
crew heard the chain running out. John ran on deck and found the
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“Even with hatches
closed and the boat
generally  well
sealed, drops and
trickles got in. Over a
period of time the
drops and trickles
accumulated until
the inside of the boat
was quite wet. The
leak at the mast part-
ners was one of the
worst. A steady
stream of water
came down the mast
and found its way
into our shallow
bilge. We pumped
each watch just to
keep the water from
sloshing up onto the
cabin sole. Drips
from the overhead
soaked our sea
berths, making our
off-watch periods
miserable. Judy
changed the bed-
ding on the star-
board bunk but it
was wet again within
a few hours. | taped
plastic-wrap sheets
below the drips to
route the water away
from the places we
wanted to sit or
sleep, and away from
the chart table. We
placed a large piece
of clear vinyl over the
chart to keep it from
dissolving.”
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sea anchor held on by the chafing gear at the next section of
rode, the nylon anchor line. The chafing gear had torn and
become tangled in the remaining part of the broken cleat. He
secured it as well as he could and started the engine, intending
to motor toward the sea anchor and retrieve the chain part of
the rode. He found that the steering was jammed.

Looking below, John discovered that the 3/4-inch (19mm) stain-
less rod connecting the hydraulic cylinder to the rudder was
bent at a 60-degree angle. They had an emergency tiller, but the
bent rod had to be removed. John sawed it off and installed the
emergency tiller. In the meantime, the rode was holding and they
felt it might be okay to stay put. They added more anti-chafing
gear. For three days they continued to ride on the sea anchor
and John checked for chafe every 4-6 hours. Waves continued to
ravage the boat. The dodger and bimini were destroyed. Two
dorade cowls were broken and, unable to locate the caps for the
dorades, they cut up a cushion and jammed the foam into the
holes to keep the water out. They kept hoping the low pressure
system would move on but each day when they talked to Des on
Russell Radio he told them that they could expect at least
another day of the same terrible conditions. This repeated bad
news was demoralizing.

Motorsailing Aboard Wings

On Wings we continued to motorsail with a triple-reefed main
for 2 1/2 days. The wind stayed consistently over 40 knots and
out of the southeast. The windvane helped us maintain our
desired heading of 165 degrees magnetic by tracking every lift,
and we watched our position relative to the rhumbline on the GPS
plotter screen. But the going, even at our reduced speed, con-
tinued to be difficult. We landed hard about once a minute and
clipped the tops off of waves, keeping the deck covered with
water much of the time.

On deck it was violent. Spray and wave tops were being blown
back over the deck at the speed of the apparent wind, nearly 50
knots. We had heard that First Light’s dodger had been partially
carried away and were listening to the SSB when Jill reported
further damage to their canvas. Her voice was urgent when she
spoke, “Just a minute, the rest of the dodger has gone, I’'ve got
to go on deck and help Andy get it down.” The heavy water hitting
ours was stretching the canvas and it was getting loose, but
luckily it held.

In the end, we felt that we made out pretty good. By 1900 Novem-
ber 15, we were 33 miles out and had reached the point that we
felt we could head off a little towards Opua. We turned west and
eased the sheets. By 1930, we had turned off the engine. Wings
was up to 7 knots reaching with a triple-reefed main and no jib.
The ride was fast and the angle to the waves was much smoother.
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ANNAPURNA

While Wings was starting towards New Zealand from Fiji, Ruth and
Buddy Ellison were planning to depart the following day from Tonga, 450
miles to the east.

The following comments were sent to us via e-mail from Ruth and Buddy.

Conditions Along the Way

We left Nuku’alofa on November 8. Winds were light out of the
NW, 10-15 knots. Sea state 4 feet(l.2m), generally a nice day,
10 percent cloud cover. Winds out of the NW indicated to us a
low pressure system to the west.

Nov. 9 was pretty much the same, with winds a little lighter.
Arrived Minerva Reef on Nov. 10.

We stayed in Minerva Reef for five days. Winds were still out
of NW, 15-20 knots, cloud cover 15-20 percent. While in the
reef, on the 13th we caught the northern side of the first low,
gusts up to 50 knots and wind out of the north, 100 percent cloud
cover, heavy rain.

We left the reef on Nov. 15 with good conditions, winds out of
NW, 15-20 knots, 10-15 percent cloud cover, sea state 6-8 feet
(2-3m) . Position 23 38S, 178 57W. Barometer 1006, starting to
drop.

Nov. 16, 1003 barometer, 26 03S, 179 36E, winds 20-25 knots out
of the NW, 15-25 percent cloud cover, seas same.

Nov. 17, 28 315, 178 10E, barometer 1001, winds clocking
around to the SE, 25-30 knots, 40 percent cloud cover, seas 8-
12 feet (3-4m).

Nov. 18, 30 54S, 176 38E, barometer 998, winds ESE, 25-35

We were going to
show you a photo of
Annapurna, but it got
lost in the mail, so we
thought we'd substi-
tute this photo of the
Bay of Islands on a
lovely day. It really is
one of the great cruis-
ing spots on the
planet—and worth the
effort of sailing there.

Annapurna is a Hans
Christian 48 (14.6m).
She has a beam of
14.5feet (4.4m)and a
draft of 6.6 feet (2m).
In cruising trim, she
displaces 24 tons.
Ruth and Buddy have
been sailing her since
1994, and at this
point in their cruising
had followed the typ-
ical “milk run” from
Mexico through
Polynesia.
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The Ellisons:

“We think you can
compare bluewater
passagemaking with
shooting dice in
Vegas. Sooner or
later you're going to
get some bad
weather. If you don't
bet too much—
which in our analogy
means you have a
good and well-pre-
pared boat—you
won't lose much. But
iffyou bet a lot, go
offshore unpre-
pared—you stand
tolose alot.

"Some people will
point out that there
are all kinds of small
and not-very-well-
Erepared boats that
ave done long pas-
sages all over the
world for years with-
out any problem. We
just don't agree with
an outlook that relies
so much on good
luck with the
weather. On the
other hand, folks
with even the best
boats and the best
equipment can't get
lulled into a false
sense of security.

“Since Annapurna
does well in 25 to 35
knots of wind things
worked out great.
During the passage,
our boat seemed to
be saying to us,
"Yeah, this is what |
was built for.” And,
in truth, it was a
great ride. The only
reasons we didn't
enjoy it was because
there was still a pos-
sibility we could get
whacked; an
because of all the
bad news we heard
when we checked in
with the SSB net
each day.”
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knots, 50 percent cloud cover, seas 10-15 feet (3-5m).

Nov. 19, 33 35S, 175 29E, barometer 998, winds ESE, 30 knots,
50 percent cloud cover, seas 15 feet (5m).

Arrived early a.m. on Nov. 20. Conditions were fair, but you
could tell the weather was building, 20 knots out of the SE, 50
percent cloud cover. Weather worsened during the day, second
low arriving at Northland in the afternoon with 40 knot winds.

Passage Tactics

When you look at the conditions that Ruth and Buddy sailed in, compared
to some of the other stories in this section, you could say they were lucky.
On the other hand, we’ve always believed that luck is 90 percent prepara-
tion and hard work.

They watched their weather, picked what looked like a good window to
move, and then worked hard to keep Annapurna heading as quickly and
directly as possible towards New Zealand:

From Tonga to Minerva Reef, 90 percent jib, staysail, full
main. From Minerva to Opua, double reefed main, 90 jib, stay-
sail. We reefed the headsail or reefed the staysail as dictated
by wind strengths. From Tonga to Minerva winds were out of WNW
so we sailed on a broad- to beam reach. From Minerva to Opua,
first 1 1/2 days we broad- and beam reached, with winds out of
WNW, then winds clocked around to the SE, sailing at a 55-60
degree angle. So we were making between 6 1/2 to 9 1/2 knots;
Annapurna, very happy, charged along. We would have thoroughly
enjoyed the trip, if people weren’t getting their asses kicked
below us. Our first thoughts were to make a lot of westing but
when we learned that everyone had to beat very closely from
Fiji—some boats even had to tack into the teeth of the low to
make more easting—so we decided to change our tactics and do a
rhumbline to Opua.

Doing the trip in two legs—stopping in Minerva—was a big plus,
mainly because the best you can get out of Met Service is a five-
day forecast and the trip takes seven to nine days.

Lessons Learned

It is always interesting to hear what someone has learned after a passage
like this. The Ellison’s comments follow:

We learned that every year and every passage can be different;
you have to assess each situation as it comes and not rely wholly
on past experiences. In the last two years people who have sailed
from the tropics to New Zealand sailed west of the rhumbline and
for them it was the right decision, but obviously not the right
one in 1998. We were thankful that we followed our instincts when
the lows started coming down from the tropics, and rhumblined to
Opua. It saved a lot of beating. All of the cruising books, such
as Jimmy Cornell, state that mid to late November is the optimum
time to do this passage, and before November there is a chance of
hitting late-winter storms. 1998 was the exact opposite. People
we know, who made the crossing in October, motored more than half
of the trip. (So go figure!)

Avoid the bad weather if you can, even turning around and going
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right back to where you came from if need be. Dave and Mary Berg,
who were the delivery skippers on Destiny, did just that and fared
well. If possible, stay away from known bad weather areas,
thereby cutting down your odds of getting into trouble.

If faced with having to make a passage across a dicey area, pay
for professional weather forecasting such as that offered by Bob
McDavitt’s Met Service. We bought a total of three reports from
McDavitt, and we broadcast them over the SSB. Everyone was glad
to have them, and some chipped in money to either us or directly
to Bob—who refused it. One cruiser even brought him some wine when
he got to Auckland. We feel that McDavitt’s forecast helped us
get to Opua in one piece.

Do what the weather professionals tell you to do. After all,
that’s what you pay them for. These forecasts are quite different
from the weather forecasts on the six o’clock news, which are
mainly generalities. When you pay a weather service, they do in-
depth research for the time and area in which you need to travel.
You get much better results than through the weatherfaxes that
are available to cruisers several times a day from either a ded-
icated weatherfax or computer fax.

McDavitt recommended that we quickly make our way to Minerva
Reef which is 250 miles along the way from Nuku’alofa, Tonga, to
New Zealand and wait there for the first low to pass. Once that
low passed, we were advised to go like hell for New Zealand. This
is exactly what we did.

We figured we had to average at least 6 knots to get to Opua by
Friday morning, because McDavitt said the next low was expected to
come through Friday afternoon. Thanks to steady 25 to 35 knot
winds, we went like a bat-out-of-hell, completing the 800-mile
passage in four days and 20 hours—an average of just under seven
knots. There was so much wind that we only motored for about eight
minutes! As predicted, the second low came through on Friday after-
noon. We and most of the boats in our group had made port by then.

We think there’s probably a big difference between being aboard
a 48-foot (14.6m) boat that weighs 50,000 pounds (22, 680kg), such
as ours, and being in one that’s half that size. In our opinion,
in heavy weather—of which we sure had our share last year—there
is nothing like having a big, heavy, long-waterline boat. (The
truth is, we do pretty well in light air too.)

Tactics are tough because of the variables. What you read in
books can only open your eyes to the problems you might encounter.
Every boat and every crew is different. Some boats, for example,
do just fine heaving to; some don’t. Some ride to anchor well,
others don’t.

Our only tactical advice is to sail very conservatively. Pull
down the light-air sails well before the shit hits the fan. We
left Minerva Reef double-reefed with both our headsails up—and
still averaged nearly 7 knots for the whole trip. We used one
headsail or the other depending on the wind conditions. Most of
the time we had wind that was 55 to 65 degrees apparent, with
maybe 36 hours of wind on the quarter. You don’t need big sails

When Ruth and

Buddy say “do what

the professionals tell
ou,” there needs to
e a caveat.

OFollowing an out-
side pro's advice is
fine, as long as the
conditions he or
she has analyzed
for your area actu-
ally exist—and
you need to check
this carefully.

OIf your conditions
are different, you
need to make the
pro aware of what
Is going on and
see if the advice is
still valid.

Olf you cannot getin
contact to discuss
this, it is our feel-
ing that you are
better off making

our own decision,

ased on what you
can see going on
around you.

The Ellisons advise:

“If you're in a safe
area, anchored, and
lows are moving all
around you, stay put.
Only go when the
odds are overwhelm-
ingly in your favor of
making the next pas-
sage in decent
weather. The run
from Fiji/Tonga to
New Zealand is still a
crapshoot—even
with good odds. All
the weather pros,
including Met Ser-
vice, reported there
would be strong
easterlies until the
second low hit north-
ern New Zealand on
Friday afternoon,
November 20—
after which all bets
were off.”
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to go fast in strong winds.




Bucephalus is a
Deerfoot 2-62, 62
feet (19m) on deck,
14 feet é inches
(4.4m) on the beam,
with a waterline of
57 feet (17.5m) and a
draft of 6 feet (1.8m).
She is of fiberglass
and balsa core
construction, with a
cruising

displacement of
50,000 pounds
(22,700kg).

lan is a 37 year-old
Scot, who's been
aboard Bucephalus
for the past five
years. He's logged
over 100,000 sea
miles over the years
and holds a British
3,000-ton Master
Class Four certifica-
tion.
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BUCEPHALUS

The lessons learned from the sea are usually the ones we remember best,
and it is the professional sailors who have learned the most lessons from
Poseidon.

So when we got a call with a technical question from Ian McIntosh, the
skipper aboard one of our yacht designs, we realized we had a goldmine of
information on this passage to New Zealand we’ve been discussing.

Ian picks up the story from this point onwards:

Bucephalus left the inner harbor of Nuku’alofa at around 1300
on Tuesday, November 17. We motored about a mile across to a
sheltered anchorage on the other side of the harbor, where we
dropped the hook and spent a few hours squaring things away.

I was expecting some bad weather for the latter portion of the

trip, so wanted to get everything snugged down as tight as pos-
sible.

Preparing to Go to Sea

I keep a comprehensive checklist on how to stow Bucephalus for
heavy weather and we went through that, moving all the weight
out of the ends of the yacht, down low into the center of the
saloon. A heavy-duty leecloth made out of reinforced Textoline
runs the length of the saloon and encloses everything below and
around the dining table. The sofa on the starboard side also
gets used for storm sails to keep them accessible.

Anything we might need from below the floorboards comes out
and we leave a passage to the cabin forward. The deck hatches
get storm covers installed, jackstays are run out the length of
the deck and the dinghy is secured using turnbuckles and
padeyes. The steering console is dismounted and lashed down
inside the dinghy, steering cables in place. Anchor and chain
stay in place, but are lashed down. Rags around the hawsepipe,
spray the windlass with Boeshield and then use a whole roll of
Saran Wrap on it. A storm cover then encloses the windlass.

The steering quadrant is checked and the kedge anchor we had
out gets stowed along with the rode and fenders. We double-check
all leads, running rigging etc. Hank on a 10-ounce staysail and
lash it to the lifeline. In short, everything that can move on
deck and below gets secured. I think it is important to set off
stowed for the worst, both for psychological and practical rea-
sons.

There are four of us on board, all guys, all fit, all mid-
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thirties and all experienced skippers. I flew in two New
Zealanders, Max and Geordie from Auckland-hired guns from a
crew agency called 37S and we picked up Soane in Vav’au, where
he works as a skipper for the Moorings. This might seem like
over-kill, especially considering that I often single-hand the
boat or have one [usually inexperienced] crewmember on board.
However, I felt that this particular trip was worth taking the
extra precautions.

The Rumor Mill

The atmosphere among the cruisers waiting to make the trip
South from Tonga to New Zealand is tense. The rumor mill is
working overtime and every piece of weather information is
picked up, extrapolated on and then passed around like gospel
truth. I can already see some people suffering from “analysis
paralysis.” Sea anchors are coming out on deck to be aired and
rigged for the first time, books such as Rescue in the Pacific,
Storm Tactics and Drag Device Database are making the rounds.
One woman has already decided to fly south, arranging to meet
her partner once the dreaded passage is over.

The words “weather window” are repeated around the fleet until
they have become a mantra. I even hear myself say them a couple
of times, which makes me laugh. The simple fact is that on this
particular passage, at this time of year with the daily averages
that most cruisers are capable of maintaining, there is no such
thing as a weather window. In my opinion, the best you can hope
for is that you get mostly fair weather and that when the shit
hits the fan your crew and vessel are adequately prepared for
it.

Options at 200 Miles per Day

For Bucephalus, however, the options are greater. We can main-
tain 200-mile days quite comfortably, giving us the ability to
make this passage in just over 5 days. I call up my secret
weapon—Bob Rice. I don’t get to speak to the man himself-he’s
probably on a cel phone to Richard Branson somewhere off around
the world in a balloon. However I talk with Sara and she reckons
that with our speed, a departure on the 17th/18th would be a
fairly good bet.

The forecast calls for light northwesterly winds gradually
increasing to northwest 30-35 knots on Saturday. Five days of
northwesterly when I'm heading southwest sounds good tome. I'm
willing to take the blow on the last day, as the seas won’t have
too much time to build. More importantly, I know what my boat
and her crew are capable of.

This knowledge is crucial—it gives a sense of preparedness and
confidence. I grab a taxi and scramble to finish the clearance
procedures before heading back to Bucephalus. We have been
ready to go for the past 24 hours. It’s just a case of slipping
the docklines and hauling in the kedge anchor.

We have a Mini-M Satellite system on board that gives us voice
fax/data capabilities. On trips like this one I set up a sched
with Bob Rice’s Weather Window (BRWW), calling in daily with my
position and conditions. I give them a couple of hours to col-
late data and then call them back for the scoop. Incredible—from
an office somewhere in Massachusetts they can tell me exactly

lan explains his watch
system:

"l set up the watch
system with the three
guys doing three on
and six off, myself
doing nothing but the
cooking, which causes
afew raised eyebrows
and slave jokes. My
reasoning is twofold,
in that | know my gal-
ley better than any-
one else, having been
onthe yacht for over 5
years.

"I hate to see ineffi-
cient use of time and
space and | figure |
can get a hot meal out
on time in difficult
conditions better
than anyone else,
period. | also want to
keep myself out of the
watch rotation, so
that | can design my
day around weather
forecasts and radio
scheds. | take care of
all the navigation and
call the shots on deck
whilst keeping myself
rested and able to
step in should the shit
hit the fan and the
regular watch be
unable to cope alone.

“My standing orders
specify that [ am to be
called any time the
watchman is unsure
about anything (even
if he's unsure about
being unsure). | see
too many skippers
load themselves to
the point where they
are just too tired to
make clear decisions.
I've done it myself
and gotten away with
it—I am determined
that this would not be
the case on this pas-
sage.”

39




BUCEPHALUS

“This is not a plea-
sure trip—this is
business. The less
time you spend out
there, the less
chance of getting
caught by a sys-
tem.”

40

what to expect in the next 24 hours. Other vessels are not
blessed with the sort of budget that allows this and must rely
on more traditional sources of weather info.

Russell Radio operating on 4445 and 12353 gives a good picture
on what to expect on approach to New Zealand. Despite his years,
Des puts a lot of time and energy into this service. To sign on
to the radio sched list is free. The station operates on a dona-
tion basis. If you are going to use him, then donate something—
it’s only fair.

Taupo Radio gives voice broadcasts on 8297 and 12356. Standard
stuff. Bob McDavitt forecast the weather right on the money a
week earlier with a subtropical cyclone popping up right where
his computer model said it would. This caused much of the fleet
to divert to Minerva. Richard and Gabrielle on Katriona M
decided to run for it. They had a wild ride downhill with storm
canvas for several days in 40 knots plus from the southeast.

Passaging Logic

S0, by 1600 we are ready to set off. This gives us just enough
time to get clear of the entrance to Nuku’alofa and settled in
to things before it gets dark. We motorsail through the night
on autopilot, maintaining a steady 8 1/2 knots. I am determined
to maintain 200-mile days. To this end I have an extra 100 gal-
lons of fuel in a flexible Nauta Bag low down in the lazaret. I
pump directly from this. I am prepared to motor the whole way
if necessary.

This is not a pleasure trip—this is business. The less time you
spend out there, the less chance of getting caught by a system.

In the morning we have breeze from the northwest at 8 knots.
I shut down the engine and chuck up full main, staysail and num-
ber-2 yankee, steering for 60/70 degrees apparent. With her big
sloop rig, Bucephalus loves this and we are soon doing wind-
speed. The Kiwis are busy fighting over who gets to helm her and
my Tongan mate is trolling for dinner. I leave them to it and
tune in to the SSB to see how my fellow cruisers are faring.

Two informal nets have sprung up. Southbound 98 run by Peter
on Max Grody II started up a couple of weeks earlier, with the
departure of around 15 yachts from Tonga and Fiji. I am at the
head of our little fleet and call back to say that everything’s
just great out here. Light northwesterly as forecast, good
sailing, good fishing. The rest of them are finishing up prep-
aration and will head out on Thursday.

Tropical Depression to the North

Wednesday the 19th is another good day for us—again we make 200
miles no problem. We are all settled into the routine. I call
in to BRWW and it’s all looking fine until Sara stops mid-sen-
tence, “Hang on, there’s something just coming in.”

It’s not good. A tropical depression has formed to the north
and west of us and is heading southeast across our track. We
confirm a more frequent sched and I call it in to Russell Radio.
They have no sign of anything in the coordinates I was given. I
switch on WWVH and at three minutes past the hour I get a con-
firmation—same coordinates, same track as Sara had just given
me. Des has it also by that evening.

I alter course more to the west than south now, hoping to use the
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system to my advantage. The plan is to head over the top of it and
follow it down as it tracks south. This almost works perfectly.

Thursday the 20th and the winds are picking up now, 15 knots
or so from the northwest. Great sailing conditions for us. We
make yet another 200-mile day. The system is still moving south-
east. I still hope to make it around the top.

Friday the 21st and the winds are out of the west-northwest now
and up to 18 to 20 knots. Our apparent is up also—it’s time to
reef. I furl away some of the headsail, keep the staysail and
put two reefs in the main. I have to remember that the rig is
bigger than the one that was originally designed for this yacht.
We are carrying a lot of sail and it’s easy to overpower her. My
mindset is such that if I even start to ask myself “Do we need
a reef?”, I do it and I put two reefs in rather than just one—
you can always take one out later on. The boat feels much hap-
pier, the autopilot isn’t working as hard and we lose less than
half a knot, still keeping up our 200-mile daily average—all
reasons why two reefs are better than one.

Saturday the 22nd and I call up BRWW to find that the system
has stalled some and we are getting closer than I had originally
planned. The trailing edge of a front will pass over us in the
next 24 hours. She signs off with “I'm glad it’s you out there
and not me”—not exactly the words of comfort that you want to
hear from your weather guru.

Getting Ready for a Blow

Now I come into the watch system, changing to two-man watches.
If it gets nasty we are going to have to hand-steer, as the
autopilot doesn’t have that all-important ability to antici-
pate large waves on the beam and quarter. We check all the deck
gear again and I furl away the headsail completely, lashing off
the tack so that the sail can’t unfurl should the reefline chafe
through.

A heavy-duty preventer holds the main all the way out, and the
clew is lashed to the boom in case that reefline chafes through
(it does later the next day).

The wind is now more west than west-northwest and has gone up
to the 25- to 28-knot range. Seas are starting to build. It's
not yet what I would call nasty, but it’s in the mail, that’s
for sure. The sky has gone a luminous yellow-gray color. I tell
the two Kiwis to stop catching fish and start getting serious.

0300 and we get nailed. (Why does it always happen at 03007?)
The boat lifts off a wave and gets airborne. I am off watch, but
wide awake anyway and brace myself for impact. Everything that
was carefully stowed on the starboard side gets airborne and
lands up on the leeward side. I remind myself to fit netting on
the bookcases the next time. It’s not the angle of heel that
gets you—it’s the impact on landing. I hit the spreader lights
and know instantly that the rig is still intact—good! I get up
on deck to find the helmsman grinning sheepishly. I take the
helm for a couple minutes to get a feel for what’s going on. We
alter course a little to get the seas off the beam and we carry
on until it gets light. I look at the barometer and it doesn’t
look pretty—this is the front for sure. Ah well, at least it’s
been another 200-mile day.

Notice how lan uses
alternate sources of
weather data, in
this case Bob Rice’s
Weather Window,
Russell Radio, and
WWVH.

This way he has sev-
eral different fore-
casts from which to
choose, and can
make an informed
decision on that
which best suits the
conditions he has at
the moment.

Note also the time
lag between BRWW,
WWHVH and Russell
Radio.

Long-term reefing
considerations:

OTie cringles loose-
ly so sail chafe is
not an issue.

0OPut an extra lash-
ing through the
reefing clew.

OEase off the clue

ennant so the
ashing around
the boom takes
the load.

OBe sure that the
load on the tack
pennant is for-
ward as well as
down, so slides or
batten hardware
are not subject to
tension loads.
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“Everyone is wear-
ing Ocean Mustos
and suspenders and
is clipped on. The
helmsman is dou-
ble-clipped on, to
separate strong
points. | run up the
engine to tempera-
ture and ensure that
the oil level is
topped off. There's
something very
reassuring about
knowing your
engine is ready to
go. | cook up some
foodto eat later and
| chew a couple of
non-drowsy Dra-
mamine even
though the last time
I got sick at sea | was
eight years old. | go
through the heavy-
weather checklist
again and try to
cover all the bases.”
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Seascape from Hell

Morning on the 22nd comes and it’s the seascape from hell. Big
rolling waves come marching in, one after the other. Fifteen-
foot (4.6m) breakers. Wind is a steady 30-35 knots with gusts
over 40. Occasionally the stern is lifted by a larger-than-nor-
mal wave and the helmsman has to scramble to keep her in the
correct attitude. There’s a lot of anticipation involved. It's
an upper-body workout and at this point I'm really glad that
it’s not just me and my girlfriend. The barometer has risen,
however, so things are only going to get better.

I call back my position and conditions to the others. Glory
Days seems to be getting something of a pasting, however the
rest are too far back for the worst of it to affect them. I'm
glad—I wouldn’t want to be out here in anything other than a
Deerfoot.

Sara has good and bad news for us in that the system is con-
tinuing to track southeast—the steadily dropping winds and
improving sea conditions bear that out. However we are slowly
but surely being headed. Wind is now south of west and it con-
tinues to back throughout the day until it is dead out of the
southwest. By late afternoon we are 120 miles out and barely
making Fast Cape. Seas are down to 6 to 8 feet (1.8 to 2.4m)and
winds are 18-22 knots. I have a quick conference with my crew—
none of whom seem keen on staying out here any longer. Soane has
already sworn that he is sticking to the confines of Vav’au for
the remainder of his sailing days.

A decision is made to drop the staysail, bring the main in
tight and motorsail at seven to eight knots for Cape Brett. We
Bang!Bang!Bang! our way towards the coast, with the winds and
seas dropping constantly and every mile bringing us closer to
the lee of North Island. Come daylight and we are entering the
Bay of Islands in nothing more than a Force Three. We clear in
at Opua and then head across the bay to Russell where we drop
anchor. The rest of the day is spent squaring things away. That
night we go on a guided tour of the seedier pubs of Russell,
courtesy of my crewmembers—one of whom happens to be a local
boy.

The next day I miss the radio sched for fairly obvious reasons.
I check in a day after that to see how Bossa Nova, Shakti and
Hio Avae are doing.

Thane is now net control for our little fleet, which is scat-
tered over a wide area. Glory Days has gotten in to Whangarei
safely.

Bossa Nova gets in next and we listen in as the drama outside
starts to unfold. Another tropical depression has formed-much
stronger than the one we have just been through. It is heading
straight for the last remaining yachts in our fleet. Russell
Radio has stepped up the frequency of check-ins and Des sounds
very worried. This is a big one.

It is now blowing a steady 40 knots in Russell, with gusts over
50. Offshore it must be much worse.




Shakti is 44 feet 7 inches (13.7m) long, 39 feet (12m) at the waterline, with a beam of 13 feet (4m) and
draft of é feet 6 inches (2m). As cruising boats go, she’s relatively quick.

SHAKTI

Thane and Corinne Roberts have been cruising aboard Shakti, a Norse-
man 447, since March of 1997. Prior to taking up the cruising lifestyle,
Thane had raced, taught small boat and sailboard handling, and done a vari-
ety of short cruises and charters. Their departure from Tonga took place two
days after that of Bucephalus.

Thane picks up the story from here:

After completing our errands in Nuku’alofa, we left the secu-
rity of the boat basin and headed out to a small offshore island
to make our final preparations. I wanted to clean the hull and
check the propeller, which would have been a disagreeable task
in the confines of the small harbor, where waste was pumped
directly overboard.

On the 18th, the same day we departed to the outlying island,
four other yachts left directly for New Zealand: Glory Days,
Max, Sweet Prophecy, and Bandit. Our small group of laggards,
which would leave one day later, consisted of Bossa Nova, Hio
Avae, Sara, Freya, Vanessa, and Shakti.

While we were checking our systems, securing all loose items
on deck, and bracing ourselves mentally for what was to come,
David from Bossa Nova went back into town to receive the latest
weather prognosis from our “weather guru” Bob McDavitt. The
basic problem, of course, is that the passage lasts at least two
to three days longer than his five-day forecast, so the uncer-
tainty lies just when one is approaching New Zealand’s rocky
coast and is most likely to encounter a dangerous storm.

David returned with the message that Bob thought we might have
a “reasonable” trip: Not too comforting to me, but David was
convinced it was the perfect moment-he may have decided that
prior to receiving the report. While I did not agree that it was

Five-day forecasts:

O These can be quite
reliable in some
cases, but often
anything beyond
24 to 48 hours is
going to be a wild
guess.

OOne of the ques-
tions to ask the
forecaster is about
the quality of the
data in the forecast
periods beyond
the next day or so.

0 Most forecasts will
give you a heads-
up on how the
computer models
are shaping up and
the reliability of
their data.
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SHAKTI

"At this point, we
were sailing with a full
main and 130 percent
genoa and moving
along at 4 to 5 knots.
When the boatspeed
dropped too low, |
turned on the engine.
At the end of this
period, the winds
started to move aft,
and | was able to sail
at six to seven knots
under a 1,500-square
foot gennaker. The
seas were flat, and
the larger sail area
made a huge differ-
ence in boat speed,
enabling us to pass
Freyaand move up on
the boats ahead of us.
In retrospect, | think
that these first days
making good time
with the cruising spin-
naker may have cut
one day off of our
trip.”
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the “perfect moment”—-reasonable would be more accurate—we
would be leaving on my birthday, which I thought might be aus-
picious. After reviewing the weather maps, I still had two con-
cerns: 1) that we would encounter headwinds two-thirds of the
way through our voyage, and 2) that a dangerous low might
develop as we approached the coast of New Zealand.

Departure from Tonga

Later that afternoon, our small flotilla threaded its way
through the reefs to the west; there we broke free of the
islands of Tongatapu and headed out into the open sea. The sky
was overcast with a few small squalls as we cleared the pass
through the barrier reef in the fading light of day.

It was not long thereafter that Hio Avae, the “chick boat,”
encountered problems. Kristin’s previous female crew had been
replaced by her ex-boyfriend—neither of whom had a lot of sail-
ing experience to supplement their youthful exuberance. They
had just exited the pass when they stopped. A quick trip into
the water revealed that their propeller had fallen
off...whoops. We were about to turn around and tow them back,
when a local hotel offered their launch.

Upon hearing that they were safely on their way back inside the
protection of the reef, we continued sailing. It was a big dis-
appointment for them and ourselves to have lost one of our
fleet. They would now be forced to make the trip alone.

First Three Days at Sea

The first three days of the trip, through the 21st, were some
of the best sailing we had encountered. The seas were oily calm
with a gentle breeze that was just sufficient to fill our spin-
naker and carry us along at a comfortable speed. At night, our
wake bounced small beads of 1light across the smooth sea surface,
which reflected the billions of stars in the sky above. The
weather was still tropical and the t-shirt worn to protect from
the sun during the day was sufficient to keep us warm all night
during our watches.

The winds were light and variable from the west. We held as
high a course as possible, but were just able to lay Minerva.
Since we did not see any surprises on the weatherfaxes as we
approached Minerva Reef, we decided to forego the stop and head
on a more favorable course directly for New Zealand.

This tactic, along with many other small, seemingly insignif-
icant decisions, were to combine to greatly affect our differ-
ent fates in the coming days. In hindsight, the realization of
the delicate balance, in which our destiny had hung, suspended,
was quite unnerving when viewed from the standpoint of a random
universe. However, I believe in fate, so I saw these small
events as less portentous since the outcome was secure—some
combination of circumstances would always conspire to produce
the same result.

I sailed hoping that our destiny was in the hands of a benev-
olent God, or at least some protective force—guardian angels or
the spirit of a lost father—which would protect us. Together, I
and my divine navigator (s) set the course which Shakti followed

south.
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With three days of perfect sailing conditions, we were being
lulled into imagining that our entire voyage would take place
in these benign conditions. The boats were starting to spread
out across the flat seas. Everyone was paying careful attention
to the weather and trying to best position themselves for what
would come in the future. It was as if we were pieces on a large
game board. Time would tell who would win or lose from their
strategy, each trying to anticipate from which direction the
winds would fill. What we didn’t realize was how high the stakes
would be.

The wind died somewhat on the 22nd, but we were still able to
carry the gennaker because of our course change, and continued
to make good time. The winds were variable, and we had to motor
occasionally.

We had planned to ride the back of a low southwards, staying
just out of its clutches. Two of the boats that left the day
before we did, Glory Days and Max, were already being affected
by the edge of the storm and reported that conditions aboard
were like living inside a ping pong ball.

Cold Front

On the 23rd, we sailed through a cold front and the winds
increased as the temperature dropped. We were catching the low
and the winds were rising. Unfortunately, they were mostly on
the nose. At this point, we were sailing with a full genoa and
a single-reefed main.

Our boatspeed was about 5 to 6 knots. Our course was just to
the east of the rhumbline, but we were sailing high and trying
to make as much westing as possible, as we headed south.

As the winds continued to move southerly on the 24th, I decided
to roll the genoa and motorsail using an extremely flat staysail
and double-reefed mainsail. With this configuration, I can sail
between 25 and 35 degrees of the apparent wind direction. I was
able to stay close to my rhumbline over the next two days. This
was the second tactic that shaved valuable hours off the trip
time.

Eventually, on the 25th, our seventh day out, the winds swung
around to the north and we were able to sail on a reaching course
under main and genoa at 5 to 6 knots in 10 to 15 knots of wind-—
I am not sure why our boatspeed wasn’t higher in these condi-
tions.

Although the ride wasn’t as comfortable, our daily runs
increased from 125 miles per day to just over 150 miles per day.
The phosphorescence that we had seen in our wake was now on the
deck, which was constantly awash as we cut through the building
seas. We had been trying to make westing as we ventured south
to set up for the westerly winds we were anticipating. When the
wind finally did shift, however, it went only as far as the
southwest, forcing us to sail directly into the wind and waves
to keep our proper course. Motorsailing enabled us to keep up
our boatspeed and stay closer to our desired course, but it was
a bumpy ride for the next two days.

On the 26th, the wind shifted to the northeast and started to
build. The new low crossing the Tasman was moving much faster

“One night | was
awakened by a
strange clicking
sound. | raced on deck
to discover that
Corinne was using a
winch to adjust the
headsail. | was in
shock. It was the first
time she had taken it
upon herself to see if
she could put Shakti's
sails back in balance
with the variable
winds. This was just
one of several
instances in which
Corinne started to
take more responsibil-
ity for seamanship
aboard. Her timing
was good since we
would need all our
resources for what lay
ahead. "
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When the wind was on the beam, I carried the staysail, a
mostly-rolled genoa, and a double-reefed main. In the rising
winds, I was able to control speed by rolling the genoa in and
out, depending on the wind strength.

A smaller headsail would have been preferable for better sail
shape, but what I was using seemed to balance the helm and keep
the boat moving. We would carry this sail plan all the way into
Opua, motoring on occasion to maintain an average speed of close
to 8 knots.

We were now aware of the strong front on our tail and were
careful not to let our boatspeed drop below 7 knots. By moni-
toring the weatherfaxes and updates from Des, we realized that
the front scheduled to arrive on Saturday was now forecast to
arrive Friday. Having learned this 24 hours in advance, we were
able to pull out the stops and make all way possible in order to
beat the system.

Landfall on a Lee Shore

While I was sure that we would arrive safely on Friday the
277th, I kept the boat moving quickly throughout the night in the
hope that we could make landfall before darkness. Friday morn-
ing everything changed. The cold front had accelerated and an
expanding high pressure system to the east was going to create
a squash zone just off the coast. Fifty-knot winds with “very
rough seas” were forecast to develop by Friday afternoon or
evening.

This would be directly in our path and coincide with our
arrival. The winds would be from behind us, which was good, but
would force us onto a lee shore, which was bad. It was a cruel
joke to be so close—already patting ourselves on the back—and
at the last minute be reminded that we weren’t the ones running
the show. I did what any normal, reasonable skipper would do in
a similar situation. I panicked.

Our navigation had to be perfect. We would have no second
chance to return offshore against the strong winds if we missed
our landfall. We also had to arrive as early in the day as pos-
sible to escape the worst of the storm and arrive in daylight.

The wind and seas were already building and I could see a wall
of dark clouds on the horizon, bearing down on us from behind.
I was preparing the boat for storm conditions, but was hesitant
to reduce sail prematurely since we needed every bit of speed.
Each half knot would move up our arrival by one hour. If our
speed dropped below 7 knots, we put on the motor.

From the moment of the fateful forecast, I did not have a
minute of repose until our arrival. Although I had only slept a
few hours the previous night, I was running on adrenaline. I
staved off fatique, and to a certain extent panic, by constantly
trimming sails and checking my navigation while I looked over
my shoulder at the approaching wall of blackness. Corinne
slept. By noon it appeared that we would make it. With only
twenty miles to go, the wind was still below 35 knots and the
seas below 10 feet (3m). We were surfing down the swells at an
average speed of 8 knots.

I had picked up the bay on radar and calculated that we would
be in the lee of Cape Brett in three hours, within late after-
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noon. The feeling of relief at our own good fortune would soon
be replaced by concern for those who were still in the clutches
of the impending storm: Sweet Prophecy, Bandit, Freya, Salacia
and, possibly, Sara.

Two hours later, the vague outline of the headland at Cape
Brent could be seen through the mist and rain. I am still amazed
every time we arrive exactly at our intended destination after
traveling over 1,000 miles and passing many days at sea—eight,
in this case. During the next hour the rough, sculpted form of
the cape slowly came into focus and we were soon looking through
the large hole at its base as we sped by on our way into the bay.

We finished our check-in and left the dock to motor back to
Russell where Bossa Nova and Bucephalus were anchored. We just
had time to drop our hook before night fell and the wind started
howling. Since it had been calm inside the bay while it was
blowing 35 knots outside, I couldn’t imagine what the condi-
tions were like offshore now, where four boats were still trying
to make landfall as the wind gusted to over 40 knots in our
protected bay.

Despite the wind and rain, we found our way ashore and joined
our friends for a celebration dinner at one of the town’s better
restaurants. All of us were dressed in our foul-weather gear and
must have looked like a wayward Everest expedition as we entered
the posh establishment and started to disrobe, creating a small
inland lake. Everyone was friendly, however, and we received a
warm welcome for a well-deserved meal.

It was not long before the adrenaline rush of our safe arrival
began to wear off and our heads started to wobble as if held by
only a thread to our fatigued bodies. We arrived back on board
and fell into a deep sleep to the sound of the wind whistling
through the rigging.

We heard later that Sweet Prophecy and Bandit arrived at 0100
later that night. Before they reached the bay, they were expe-
riencing winds up to 60 knots and seas at 15 to 20 feet (4.6 to
6.1m), building rapidly. They entered the bay without charts
and with only minimal visibility in the driving rain. They were
extremely fortunate to be able to find their way to a protected
anchorage in the darkness. At least three more boats still
remained unaccounted for: Freya, Salacia and possibly Sara.

Weather Logic

Thane spends more time than most studying local conditions and various
weatherfax reports. He is not shy about consulting outside experts, as you
have seen.

We asked Thane to outline in more detail his weather logic for this pas-
sage:

Our timing for the passage to New Zealand was based on the
concept that it is best to wait for the end of the winter storms
but not so long as to risk encountering an early-season cyclone.

Conventional wisdom holds that the window opens in early
November, although some believe that leaving later is better
than earlier. I wanted to leave as late as possible.

To get a reading on the timing of the cyclones last year, I
monitored the sea surface temperatures from the AXM/AXI fax
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Understanding the
500mb level fax
charts is the very best
thing you can learn to
do to avoid heavy
weather.

Surface depressions
are the result of a
venting process,
which takes place in
the upper atmo-
sphere. If there's no
venting going on, you
are not going to have
depressions.

The signs to watch for
at the 500mb level are
well understood, and
easily learned. For
more information, see
Mariner’s Weather
Handbook starting on
page 128.
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stations in Australia and plotted them against the normal tem-
peratures shown in the Pilot Charts for the same time of year.

Based on what I could see, the warm water required for the
creation of cyclones was following a more or less normal pat-
tern. I guessed that it would be unlikely to encounter a cyclone
prior to the beginning of December.

The other consideration was the winter storm activity and
position of the Tropical Convergence Zone. There appeared to be
a lot of activity in the early part of November with several
lows crossing our intended course. We hoped that things would
settle down a bit more if we sat tight and waited—which they did
to a certain extent.

Towards the middle of the month, a large high moved across New
Zealand and the isobars started to spread out. The track of the
highs and lows seemed to be moving south. The only potential
problems seemed to be a couple of lows forming in the Tropical
Convergence Zone which was now around 255. I watched these, but
since I didn’t see any indication of them being fed from above
on the 500mb maps I doubted that any of them would deepen sig-
nificantly...and they didn’t.

There was a second high over southern Australia at this time,
that I hoped would move across and be sitting above New Zealand
when we arrived around one week later. The easterly waves seemed
to have a period of about one week to ten days.

The fact that most boats had already headed south to avoid any
early cyclone played on my insecurities and prompted me to head
south at the first opportunity, rather than waiting for the
weather to settle any further.

Since I wasn’t convinced that my simplistic water temperature
analysis would provide an accurate prognosis on the lateness of
the season, I decided to “be on the safe side” and leave earlier
than I might have otherwise. It still did not appear to me that
the weather had settled by mid-November, when we decided to
leave Tonga. The boats that left just after us experienced gale
conditions, but those who left in the beginning of December had
a good trip with consistent winds from 12 to 20 knots.

A week later the conditions worsened once more for the last
group to leave Tonga.

Professional Forecasts

In addition to my own amateur efforts, I obtained copies of two
reports generated by Bob Rice for Bucephalus. I also went halves
on a Bob McDavitt five-day forecast. Both weather consultants
talked about the low that was forecast to move over the North
Island. It was predicted to occur prior to our arrival and Bob
pointed out that it may actually help our passage with northerly
winds.

I did not see anything on their extended forecast to contra-
dict my own expectations for the conditions we were likely to
encounter. It seemed like riding on the back of the low might
be a good strategy to pick up some westerly winds, if we arrived
just after it had safely passed. At the time, I did not think
that the low would move so slowly over new Zealand.

I was concerned that we might encounter headwinds if we
arrived too soon after its passage before the high filled in.
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My other worry was the southerly position of the Tropical Con-
vergence, which might spawn a new low that would cross our path
before we could reach New Zealand. I had hoped that with the
recent passage of the first low, the second, if it came, would
be some distance behind.

On November 18, the first of our group of boats left. It
appeared that the boats that had left a day earlier benefited
from stronger winds for most of the passage, since they were
closer to the low, which had by this time almost stalled over
New Zealand.

The bad news was that they eventually caught up with it, and
for a short while were sailing in gale-force winds (40 knots)
and seas (20 feet/6m).

Our plan was to leave a day later, November 19, and head
towards Minerva Reef. Bob McDavitt was supposed to be supplying
us with another forecast prior to our arrival at Minerva, which
would help us decide whether or not we would stop to wait for
the weather to clear or continue on. I chose a course for Min-
erva Reef that was west of the rhumbline, since I expected
southwesterly winds to fill in as we approached New Zealand.

The only other strategic decision was following the common
knowledge to keep moving as fast as possible. I did not want to
spend any more time exposed to the weather than necessary.

I had filled my tanks prior to leaving, and intended to motor
if my speed fell below 5 knots. (In fact, it was usually more
like 3 to 4 knots before I used my motor.) It was important to
monitor my fuel consumption since my tanks only hold 100 gallons
(plus 18 on deck). I would be able to motor for no more than half
of the total distance. Since I expected the latter part of the
trip to be in the high, I decided that I would try to save as
much fuel as possible for the second part of the trip, when I
might have less wind.

In Retrospect

Anyone completing a passage where there is some degree of weather
exposure is going to learn from the experience. It is even better when we
can learn from what others have been through.

Thane has given the subject of crossing tactics a lot of thought, as you can
see by the preceding comments. His suggestions for others are worth not-
ing:

I think it is a good idea to watch the weather in advance of
any passage and try to establish the pattern (the period of the
easterly waves for this part of the world). When the weather
seems settled and predictable is usually the best time to leave.
I think I may have left too early for my crossing to New Zealand,
since the weather was still establishing itself and the low was
moving too slowly across the North Island.

Keep the boat moving and sail the shortest course. Unless
there is a good reason to do otherwise, sailing close to the
rhumbline is usually the most prudent course of action in unset-
tled conditions. (Several boats who tried to anticipate the
wind shifts found themselves on the wrong side and spent many
uncomfortable days beating to weather or hove to.)

Try to give yourself an alternative plan (escape route).

"Catching up with the
low” could have been
foretold by watching
the weatherfax charts.

The stalled, and
expanding, high pres-
sure system was
bound to slow down
and then stop the
southeasterly
progress of the low.

“While every sailor
should be self-suffi-
cient, traveling in a
fleet and sharing
information can be a
valuable resource. We
created a 'net’ that
met twice a day and
shared weather as
well as other perti-
nent information (nav-
igational hazards, and
the like). The weather
experienced by the
boats directly ahead
is usually the best
indication of the con-
ditions you are likely
to encounter. ”
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“Sail fast. Carry the
proper sails. Knowing
your boat and how to
make it perform well
in a variety of condi-
tions is invaluable for
shorter, safer, and
more comfortable
passages. In retro-
spect, | think that sail-
ing with a 100 percent
to 110 blade on long
passages would have
given me better sail
shape and flexibility
in my sail plan.

“Keep abreast of the
weather from as wide
avariety of sources as
possible. Don't rely
on any single source
but your own inter-
pretation based on
the actual conditions
you are encountering.
Shoreside forecasting
is rarely more accu-
rate than on-site
reports.

“Plan on having suffi-
cient fuel and a prop-
erly serviced engine
should the need arise
to motor. Knowing
the best sail plan for
motorsailing can add
boatspeed and com-
fort during the times
when it may be neces-
sary to use the
engine, especially in
headwinds.

“Don't be afraid to
alter or reverse your
course if the weather
ahead doesn't look
favorable.
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Although we didn’t need to take advantage of the stop at Min-
erva, several boats in the group ahead of us did so and saved
themselves a lot of grief. It was a good tactic to pass close to
the reef in the event that we needed to stop. Next time I will
have e-mail on board so I can pick up McDavitt’s weather fore-
cast en route.

Another example of vessels needing to change their itinerary
were the boats headed to Auckland who had to divert to Opua on
the night of the storm. Since they didn’t plan on going to Opua,
they didn’t have the proper charts on board. We carried charts
and waypoints for all ports on the east coast of the North
Island as well as Minerva Reef and the Kermadec Islands route.

Freya relied on the forecasted conditions (40 knots with 15
foot seas) when deciding to heave to in the approaching low. In
fact the conditions were much worse-not that they could have
known.

To my knowledge, New Zealand weather has limited coverage
above 25 degrees South, which is in the jurisdiction of Fiji.
Their weatherfaxes do not indicate this and even show isobars,
which would lead one to believe that their analysis is complete
to the edge of the chart at 10 degrees South.

Inmarsat C provides both Fiji and New Zealand weather which,
taken together, offer a more complete forecast on board. I would
write the Fiji and actual weather on the Met Service weather-
faxes to supplement my other prognostic tools. Sometimes I
would write down my own forecast to check it against what actu-
ally occurred later.

On the other hand, it is always best to make your own decisions
based on your own vessel and its capabilities. Some of the
smaller boats ran into bad weather when they tried to fit
through a weather window from which only the larger boats were
in a position to benefit.

Avoid the crowd mentality. I fell prey to this one when I left
Tonga earlier than I wanted so that I could sail with my
friends.

Prepare your boat properly for sea. As much as possible, clear
the decks and have everything well battened down, both above and
below decks. It is too late to start taking the necessary steps
when bad weather hits. Think of your boat as a potential subma-
rine and prepare accordingly. In the future, I would be more
prudent about what was carried on deck, the securing of the
hatches, and other vulnerable areas. I installed storm windows
on my hull ports when I reached New Zealand.

Watch the highs as well as the lows. The problems that our
fleet encountered when approaching New Zealand were as much
from the expanding high (that had already passed through) as the
approaching low. Stay clear of the “squash zone”: the area
between two systems where the isobars tend to compress, creat-
ing strong winds and seas. Since the danger zone can be rela-
tively narrow, around 100 miles in some cases, it can sometimes
be avoided if one is sailing defensively.




WHEN THE SITUATION DETERIORATES

It is rare that amateur mariners face life-threatening circumstances, and
rarer still that the sea exacts its ultimate toll. Yet serious difficulties do
occur, and, on rare occasions, lives are lost.

We include the next four stories because there are lessons to be learned
from each—lessons, which, if taken to heart, can prevent similar occur-
rences.

We are indebted to Fred Rosswold and Thane Roberts who shared what
they learned, along with New Zealand Yachting Safety Officer, Jim Lott,
who was kind enough to allow us to reprint from his official incident
reports.

WoobDy GOOSE

On the night of November 17th, Woody Goose, a beautiful 53-foot
(16.2m) wooden ketch from Britain, with Roger and Anita Dean aboard,
was overdue in the Bay of Islands.

Roger and Anita had been dealing with steering linkage problems all the
way down from Fiji. The result of a previous grounding, the steering sys-
tem would hold in light airs, but would fail when it blew. As a result, Roger
was forced to try to effect repairs under extremely difficult conditions as
they closed with the coast of New Zealand.

Without an SSB radio, and because of several other problems, they had
been buddy boating with another yacht. During the early days of the storm,
the two boats lost touch with each other and Woody Goose did not come up
on the VHF radio. Their friends looked for four hours but never again saw
Woody Goose.

The Deans were having problems keeping their diesel engine going, pos-
sibly the result of bad fuel or clogged filters, so they were unable to motor
to maintain speed in the lighter conditions.

The autopilot was not functional and, as a result, when they were able to
steer the boat, it was by hand. The following comes from the official New
Zealand Maritime Safety report:

At about 0830 hours NZDT on 5 November, 1998, the yacht Woody
Goose left Suva, Fiji on passage to Opua. Another yacht, Aka,
left with her on this passage.

On 5 November, the two yachts passed to the east of North
Astrolabe Island and set a rhumbline course of 194 degrees (T)
for a waypoint at 35 degrees 12.0S 173 degrees 52.0E in the
approaches to the Bay of Islands.

On 6 November, the yacht was steering a course of about 160
degrees (M) .

On 7 November, the wind veered from north of east to southeast.
lloody Goose was keeping to the plotted track with Aka remaining
within sight of her masthead light.

On 8 November there was an increase in adverse wind strength
resulting in Woody Goose being set about 70 miles to the west
of the plotted track. Aka, which could sail closer to the wind,
adjusted her course in order to remain with Woody Goose.
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Small maintenance

problems tend to mul-

tiply in adverse

weather. Consider the

chain of events

unfolding:

O Intermittent
ing failure.

O Autopilot  inopera-
ble.

0 VHF radio not work-
ing.

[ SSB radio non- func-
tional.

0 Masthead light fail-
ure.

O Fuel supply contam-
ination caused en-
gine difficulties.

steer-
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Problems Begin

During the morning of 9 November, Woody Goose suffered a total
loss of steering. Aka, which was close by, came over to assist.
Over a period of about five hours, temporary repairs were con-
ducted to the steering gear in order to enable the yacht to con-
tinue on passage. A GPS fix taken at 1215 hours showed that
Woody Goose was about 110 miles to the west of her plotted
track. About two hours after completing the temporary repairs,
the wind increased further to about 35-40 knots from the south-
east. The skipper of Woody Goose and his wife were alternating
watches approximately every 3-4 hours.

At about 1900 hours on 10 November, Woody Goose was about 95
miles to the west of the plotted track. The skipper was unable
to transmit on his VHF but was able to acknowledge messages from
Aka by clicks.

By about 0900 hours on 11 November, the set of the yacht to the
west of the plotted track was reduced to about 75 miles. This
was mainly as a result of using the main engine, enabling the
skipper to steer closer to the wind.

The masthead light on Woody Goose failed when he switched it
on at dusk. The skipper was unable to replace the light because
of the weather conditions. Initially, Aka was able to keep Woody
Goose in sight from the other lights which she exhibited. How-
ever, Aka subsequently lost sight of the yacht and despite sev-
eral attempts to relocate her was unable to do so. The skipper
of Aka kept calling on the VHF but received no response. After-
wards, Aka resumed her course and continued on passage to Opua
where she arrived safely on 14 November.

By the morning of 12 November, the set of the yacht to the west
of the plotted track had been reduced to about 30 miles as a
result of running the main engine throughout and being able to
steer closer to the wind. However, by about 1900 hours on 13
November, this had increased to about 40 miles following prob-
lems to the fuel supply of the main engine. The problems with
the fuel supply continued until the vessel grounded on 17 Novem-
ber.

Navigational Difficulties
The two GPS units started to malfunction on 12 November. The

handheld GPS did not function at all and the main GPS failed to
continually update the yacht’s position. The skipper changed
the batteries on the main GPS and was able to get a further
position at 1900 hours on 13 November before it malfunctioned
again. At 1900 hours, the yacht was about 40 miles to the west
of the plotted track. The course to make good on the waypoint
off Opua that the skipper had programmed into the GPS was 170
degrees true and the distance to run was about 100 miles. At
this time the skipper was having difficulty in keeping the yacht
on a course of 160 degrees (M) due to the wind direction and the
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Woody Goose on the beach
Bay of Islands

-
-

inability to use the main engine continually because of the fuel
supply problems.

At or about this time, the automatic steering system failed.

The skipper’s recollection of the sequence of events after 13
November is unclear as he was very tired from attending to the
continuing problems with the fuel supply and steering gear sys-
tem. Further, the weather remained bad up to and including the
grounding of the vessel on 17 November.

The skipper states that during the afternoon of 16 November he
fixed the yacht’s position from the GPS. The coordinates of this
were 35 degrees 125 173 degrees 52E. The skipper states he plot-
ted the position on a large-scale chart of the New Zealand
coast, which included Cape Brett and North Cape. During 16
November, he remembers observing land, which included “sand
dunes, rolling hills, green fields and some buildings.” He was
tacking into and away from the shore and keeping about 3 miles
off. He was unsure of his position until he got the fix from the
GPS. After obtaining this fix, the skipper thought they were
“looking good for Opua.”

Anchoring Off a Lee Shore

At one stage—the skipper cannot recall when—he let go his two
main anchors, so that he could attend to repairs of the fuel
supply system and steering gear. Later, however, when he tried
to weigh the anchors, he found that they were stuck fast. In
attempting to free the anchors, the anchor rope of one anchor
parted and the swivel shackle on the other snapped with the
result that both anchors were lost.

During the early hours of 17 November, the skipper decided
to rest for an hour as he was very tired. He let go the
remaining anchor, which was attached to about 200 feet (60m)
of chain. At this time, the skipper thought, from observing
his radar and the GPS, that he was about 4 miles north of
Opua. He left instructions with his wife to call him in an

Navigation has got-
ten quite a bit simpler
with the advent of
GPS. Yet mistakes still
occur with plotting,
mis-reading coordi-
nates when tired, and
cutting obstructions
too close.

The best way we
know around this is to
make an hourly plot
of your position on
the chart. Once you
get in the habit of
doing this, a mistake
inthe GPS or anincor-
rectly-noted GPS
coordinate will show
up immediately on
your paper chart as an
incongruity.
Another good prac-
tice is to always back
up one position with
another. If you've got
GPS, back it up with
the depth finder
radar, another GPS,
or bearings on a
known object on the
shore.
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This is the saddest sight—a beautiful vessel stranded, never to sail again. Usually when this hap-
pens the crew walks ashore, shaken, but alive. In this case, a safety harness failure probably lead
to the demise of one of the crew.

In the days of com-
mercial sail, lee
shores  were
avoided at all
costs—they were
responsible for the
majority of all mari-
time losses. Today,
with better naviga-
tion gear and more
weatherly vessels,
we've all grown a
bit lax in our fear of
what lies to lee-
ward.

Had Woody Goose
headed offshore,
even under
reduced sail so
Roger could gain a
bit of rest before
tackling his mainte-
nance problems,
none of this would
have happened.
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hour. He showed her the radar and said that if the land got
any closer, she was to wake him immediately. Before retir-
ing, the skipper repaired the steering system again so that
it could be used quickly in the event of an emergency.

The last thing the skipper recalls was when his wife called
him about two hours later. The skipper was told that the
yacht had “moved off the line, that the anchor wasn’t holding
and that the yacht was no longer head to wind.”

Upon being informed of the situation, the skipper immedi-
ately checked the radar and noticed the nearest land was
about 2 miles distant. The yacht was beam-on to the seas and
swell and rolling very heavily. The skipper tried unsuccess-
fully to start the main engine. He started the generator in
order to charge the batteries. The skipper commenced weigh-
ing the anchor but before he was able to complete this task
he heard the sound of breaking surf and left the anchor. The
skipper’s wife told him not to panic and in response the
skipper states, “I gave her a roasting for letting me over-
sleep.”

The skipper raised the mainsail which filled immediately.
He turned the wheel but found the yacht wasn’t answering to
the helm. After lowering the sail, the skipper entered the
lazaret in order to repair the steering system. In the mean-
time, the skipper’s wife put on a safety harness. The skipper

John Neal




WooDY GOOSE

was still in the lazaret when he felt the vessel ground.
Almost immediately afterwards, the yacht was struck by three
“huge waves.” The skipper heard his wife cry out, “like a
muffled scream.” After exiting the lazaret, the skipper went
to the saloon to try to find her. He then noticed that the
safety harness worn by his wife was empty and still clipped
onto the port side of the yacht.

The skipper threw a Dan buoy and an inflatable dinghy over
the side. He grabbed hold of the Aldis lamp and started scan-
ning the water. He also set off a number of flares to illu-
minate the sea surface. The skipper sent a Mayday message on
the VHF but received no response.

The skipper left the yacht, which was lying over on its
starboard side, and stumbled through the heavy surf to the
shore. It was getting light as he walked along the beach.
Subsequently, the skipper found the Dan buoy and the inflat-
able dinghy. Afterwards, he met a Mr. Everitt, who alerted
the local police. The body of the skipper’s wife was eventu-
ally found about 2,600 feet (800m) north of the yacht.

The skipper was told his yacht had grounded in Exhibition
Bay, in a position about 60 miles northwest of where he
thought the yacht was situated.

Key Conditions

The skipper had extensive sailing experience. He purchased
the yacht in 1994. His wife was diagnosed with Multiple Scle-
rosis and they decided to sail around the world. The skip-
per’s wife had very limited knowledge of navigation.

Before the yacht’s arrival in Fiji, it grounded on a reef
in the approach to Suva. According to the skipper, this was
because of an inaccurate French chart which he had obtained
from a yachtsman in Tonga. As a result of the grounding, a
new rudder had to be manufactured in Fiji and the propeller
shaft repaired.

There was also some damage to the hull, which the skipper
proposed to attend to after arriving in New Zealand. Both GPS
units sustained salt water damage during the three days the
yacht was aground in Fiji. These were serviced in Suva and
according to the skipper were tested and found to be working
satisfactorily before leaving for New Zealand.

The radio was damaged beyond repair while the yacht was
aground. The skipper purchased a new radio in Suva which was
supposedly designed for use on board yachts. However, he was
never able to receive any weather forecasts with this radio
and consequently was reliant on Aka for all weather infor-
mation. After losing contact with Aka, the Skipper did not
receive any weather reports. Aka was equipped with an SSB

The conundrum
faced by the crew of
Woody Goose in Fiji
was a difficult one.

A short passage to
the south lay a won-
derful network of effi-
cient and highly
skilled repair facilti-
ties.

To get there they
needed to take some
chances with the
weather.

If they decided to do
a major overhaul in
Fiji, they would be
stuck there during
cyclone season—also
taking chances with
the weather.

You could argue that
this entire unfortu-
nate scenario began
because of a problem
encountered with the
Fijian reefs. We are
not privy to those
details. But the best
policy is to avoid new
ports of call, espe-
cially those with
reefs, until there is
good visibility with
which to confirm our
position, and the
location of any reefs
or coral heads.
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Opinions and Recom-
mendations of NZ
Safety Authorities:

O Inthe space of sever-
al days preceding
this tragic accident, a
number of gear and
navigational equip-
ment failures oc-
curred which, when
combined as a
whole, would have
taxed even the most
competent skipper
to the extreme. In
this case the owner
of Aka describes the
skipper as meticu-
lous and a person
who did everything
well but who was
overcome by a com-
bination of circum-
stances.

OThe skipper's reli-
ance on his GPS,
when both visual and
radar information
should have warned
him that he was not
in the approaches to
Opua, highlights the
importance of not
using GPS as the sole
means of navigating
a vessel. A prudent
mariner should al-
ways confirm posi-
tion fixes from a GPS
by any other means
available.

O The grounding of the
yacht in Suva would
most probably have
resulted in stresses
and strains to both
the hull and externa
fittings of the yacht,
including the cou-
pling between the
rudder and rudder
control box. These
would have been ex-
acerbated in the
heavy weather,
which the yacht en-
countered en route
to New Zealand.
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The skipper was able to receive messages on the VHF but
could not transmit. Before leaving Suva, the VHF was working
satisfactorily.

The problem with the steering gear was due to the stainless
steel bolts/pins in the rudder control box shearing. Two holes
were drilled through the collar and shaft of the rudder stock
and new bolts/pins inserted as a temporary measure. However,
these kept failing and had to be replaced at frequent intervals
with spare bolt/pins which were given to the skipper by the
owner of Aka who assisted him in conducting the repairs.

The problem with the supply of fuel oil was due to the sedi-
mentation in the service tank, which clogged the fuel oil fil-
ters. The fuel oil remaining on board was tested after the
grounding and found to be bunker fuel oil. The skipper had been
told it was marine diesel oil when he filled his tanks in the
Galapagos Islands.

In order to overcome the problem of the clogged filters, the
skipper was eventually able to rig a direct feed line from por-
table fuel containers to the main engine fuel pump.There were
adequate reserves of fuel on board to run the main engine for
several days.

The two anchors that the skipper lost consisted of a 66-pound
(30kg) CQR anchor and a 70-pound (32kg) Danforth anchor. About
200 feet (60m) of chain was attached to the CQR anchor. There were
33 feet (10m) of chain and 260 feet (80m) of rope attached to the
Danforth anchor. The third anchor, which the skipper let go, was
a small CQR anchor to which about 200 feet (60m) of chain was
attached. The skipper was aware that the small CQR anchor was
unlikely to hold for long because of the small span of anchor
chain and the adverse weather conditions. He states, however,
that the anchor was still holding when he went to sleep. The skip-
per states that before he went to sleep, the land astern of the
yacht was showing on the radar as being about 5 miles distant
although he appreciated it might be slightly less because of low-
lying land, which would not show on the radar.

The skipper states that apart from feeling tired he went to
sleep only because he thought he was close to Opua. At that time
he had no idea he was off Great Exhibition Bay and that had he
done so, he would have “gone back offshore.” He admits that he
was “lost,” but notwithstanding this, relied on the GPS fix as
being accurate.

The skipper decided it would be safer to sail in company with
Aka, as he knew the passage was “notorious” for bad weather and
Aka’s skipper had been to New Zealand several times before.

The skipper did not have a copy of the New Zealand Pilot. How-
ever, he was aware, from articles that he had read, that there
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were numerous off-lying islands in the approaches to Opua. This
would have been confirmed by the large-scale chart that he was
using at the time of the accident. The skipper was aware that
the echoes on the radar, which continued to function normally
throughout, did not conform with the land features that he could
see visually. Moreover, the skipper states he saw only one
island on 16 November.

The skipper states that his wife would probably have let him
sleep longer because she knew that he was very tired and because
she may have thought that the smaller anchor would have had the
same holding power as the two anchors that were lost. The skip-
per states that his wife was definitely wearing her harness when
he last saw her alive. He has no explanation as to why she was
still not in the harness after the yacht grounded and was struck
by the three waves.

Contributing Factors

The New Zealand Maritime Safety report lists that the following factors
contributed to this tragic series of events:

The continuing failure of the steering gear system due to the
inability to conduct proper temporary repairs while at sea. The
fatigue of the skipper. The loss of the automatic steering sys-
tem which added to the fatigue of the skipper and his wife. The
contamination of the fuel supply to the main engine. The failure
of the two GPS units. The lack of any weather forecast data. The
inability to transmit on the VHF.

The failure of the skipper to appreciate that the yacht would
be set further to the west of the plotted track, due to continu-
ing problems with the main engine, the adverse wind direction
and the inability of the yacht to steer closer to the wind.

The decision of the skipper to rely on the GPS position when
he either knew or ought to have known that it was unsafe to do
so as the only means of determining the yacht’s position and
because of earlier faults with the GPS.

The failure of the skipper to consult the larger-scale charts
properly, which, had he done so, would have warned him both with
regard to the topography of the coastline and the depth contours
that he could not have been in the approaches to Opua and that
the more likely position of the yacht was in Great Exhibition
Bay.

The decision of the skipper to sleep at a time when he either
knew or ought to have known that it was dangerous to do so
because the small anchor and limited length of chain was likely
to drag, having regard to the depth of water and the adverse
weather conditions, the proximity of a lee shore and the fact
that the skipper was unaware of his true position.
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Janamarie II’s story provides us with a different set of lessons. The situa-
tion detailed in the following pages took place during a passage from Aus-
tralia to New Zealand, in November, 1998.

Whereas in the previous (and subsequent) stories the weather involved a
high pressure system on its own or in combination with a low to form a
compression zone, in this instance we have a simple depression creating the
winds.

The New Zealand Maritime Safety Authority report follows.

Departure from Australia

At approximately 0900 hours 12 November 1998, the yacht
departed Gladstone bound for Opua, New Zealand.

After departure from Gladstone the yacht made good a south-
southeast course to pass 20 nautical miles to the north of Mid-
dleton Reef. She passed the reef during the morning of the 17th
and then altered to an easterly course in the face of southerly/
southeasterly wind and sea.

During the afternoon of 19 November, 1998, the yacht was hove
to carrying a storm jib in strong southerly winds.

At 2040 hours, Janamarie II gave a position and weather report
to Russell Radio which read: “29 degrees 18 S-162 degrees 13 E.
Hove to, drifting NE @ 2 knots. Have experienced southwesterly

There is nothing on this surface-level fax chart from the New Zealand Met Service to suggest the
type of conditions encountered by Janamarie Il. As you can see from the position arrow, they
were near the center of the depression. The satellite image (next page) indicates this was prob-
ably a local baroclinic storm structure, which could have “bombed,” creating the winds Janama-
rie Il encountered. The only warnings would have come from the 500mb level faxes.

Help |
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40 to 50 knots during the day and now have southeasterly winds
at 35 knots.”

In reply Russell Radio gave the position of the center and the
expected pressure (980mb) of the depression. Sometime after
2200 hours the mainsail had started to unfurl from the boom, and
two of the crewmembers (Messrs Anderson and Mart) donned wet
weather gear and safety harnesses, then went on deck to secure
it by adding an additional lashing around the sail.

At approximately 2230 hours the wind had freshened to about 80
knots (the yacht’s anemometer had stopped working at 79 knots)
with seas rising to high.

The skipper decided to rig a sea anchor/drogue (this consisted
of a tire attached by a chain to about 326 feet/100m of nylon
rope) off the stern of the vessel. Messrs Anderson and Mart then
dropped and secured the headsail. The yacht’s motor was started
to bring the vessel around to run before the weather.

Soon after Mr. Lay went onto the after deck to put an addi-
tional lashing on the mizzen sail; while doing this he secured
his lifeline to the mizzen shroud.

The arrow indicates the approximate position of Janamarie Il on this satellite image, which was taken
within a couple of hours of the capsize. They appear (based on the very tight cloud spiral shown here)
to be caught in a localized baroclinic depression. A storm that shows up this small in the satellite

images, has an area of extreme winds that is probably less than 100 miles in diameter.
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"The Janamarie Il was
a 50-foot/15.2m
ketch-rigged yacht,
constructed of GRP
with teak decks. She
was fitted with a 108-
horsepower engine
and was surveyed to
Category One. She
was equipped with
the following naviga-
tional and communi-
cations equipment:
One 406mHz and two
121.5mHz EPIRBs,
single sideband radio
transceiver, a ham
radio transceiver,
VHF radio, weather
facsimile, GPS, and
radar.

"The skipper built the
vessel in 1977 and
had subsequently
undertaken 27 ocean
passages in her.

“Mr. Lay held a Com-
mercial Launch Mas-
ter Certificate issued
in 1990. In addition,
he held a Queensland
Master Class 5 certifi-
cate of competency.
Mrs. Lay had accom-
panied her husband
on board the Janama-
rie Il since 1977."
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Capsize

At about 2300 hours, after he had secured the mizzen sail, Mr.
Lay noticed a lifebuoy on the port side of the afterdeck had
become loose. While in the process of securing this, the vessel
was capsized to port.

Mr. Lay found himself in the water attached to the vessel by
his lifeline, and he managed to re-board the vessel where he
found his wife in a distressed and injured state. There was no
sign of the two other crew members and he presumed they had been
washed overboard.

Following the capsize Mr. and Mrs. Lay secured the vessel.
They nailed storm shutters over the inside of the broken win-
dows, closed the hatchways and spent the rest of the night using
a manual bilgepump to lower the level of water in the vessel.

Daylight was at about 0430 hours, 20 November, 1998. At about
this time Mr. Lay located the 406MHz EPIRB, it was in the safety
grab bag which had been washed into the engine compartment and
had been lodged under the engine during the capsize. The skipper
immediately activated it.

About two hours later an aircraft located the yacht. However,
a rescue was not possible until the morning of the 21st.

Key Conditions

Mr. Lay monitored the weather forecasts prior to departure on
the local media. When the vessel was at sea it received weather
facsimiles from the Australian Meteorological Service and also
communicated with Russell Radio for weather bulletins and posi-
tion reports.

The vessel experienced adverse weather for the whole voyage
with the exception of the second day where they made good a dis-
tance of 158 nautical miles. This was consistent with the skip-
per’s analysis of the weather charts he had received.

The weather forecast did not predict the depth of the depres-
sion or the severity of the sea and winds that were experienced.

This was the first occasion Mr. Lay had deployed the sea
anchor/drogue.

At the time of the capsize the crew were in the following posi-
tions: Mr. Lay was on the port side of the afterdeck securing a
lifebuoy. Mr. Anderson was sitting on the helmsman’s chair. Mr.
Mart was sitting on the steps leading down to the bridge deck
forward of the wheel position, removing his wet weather cloth-
ing. Mrs. Lay was sitting on the steps leading from the bridge
deck to the main cabin.

The damage to the yacht included: six broken armor-plated
glass windows, bent or broken masts, loss of all navigational
and communications equipment and lifesaving equipment. The
life raft and lifebuoys had been washed off the deck.

Contributing Factors

The prevailing weather off the New South Wales/Queensland
coast was moderate to strong southeasterly tradewinds with
accompanying sea and swell. This weather made a voyage from
Queensland to New Zealand difficult as the course required to
make good is directly into the predominant wind. The weather was
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adversely affected by the formation of a depression to the north
and east of the coast.

The depth of the depression and the changing directions of the
winds around it caused a confused high sea and swell.

The depression was moving eastwards slower than Janamarie IT
(it may have stopped moving altogether), and this resulted in
the yacht overtaking it—hence the deteriorating weather that
was experienced.

During previous voyages the maximum wind force that had been
experienced was 60 knots, and the yacht had handled this with
ease.

Prior to the capsize the vessel was moving comfortably. The
skipper did not have any fears that the boat would not be able
to handle the conditions that they were experiencing.

Opinions and Recommendations

The depression was not forecast until noon of the day previous
to the accident; it is unlikely that Mr. Lay could have taken
any other action to avoid the center of the depression.

The skipper could have taken the precaution of fitting storm
shutters over the bridge deck windows. He points out that the
shutters were designed to be nailed over the windows, and this
would cause severe damage to the coachwork.

Mr. Lay, however, had reason to think that the windows were
unbreakable. Some years prior to this accident, a forward
shroud broke. This resulted in the rigging screw on the end of
the shroud crashing into one of the windows without breaking it.

A sea anchor/drogue may be set off the bow or stern of a vessel:
the skipper’s preference for this depends on the design of the
hull and the weather conditions prevalent at the time. Mr.Lay
suggested that he set the anchor over the stern to protect the
steering gear, which could be damaged if the yacht slipped back-
wards down a wave into a trough.

It is suspected that the sea anchor/drogue deployed by the
Janamarie II was too small for the size of the vessel. According
to Mr. Lay the vessel was “laying ahull.” This would support the
theory that the drag of the sea anchor/drogue was insufficient
to keep her stern to the prevailing seas. If she was lying
nearly beam to the seas it would have allowed the yacht to be
“knocked down” by a large sea.

500mb Warning Signs

You will be hearing throughout this book about warning signs for weather
risk factors. Among the very best are the 500mb weatherfax charts. Often
when there is no hint of trouble on the surface charts, you will see major risk
factors developing at the 500mb level.

Of all the skills you can acquire to keep yourself out of difficult weather,
understanding what happens at the 500mb level is the most important.

Versions of the following charts were broadcast by the Australian Bureau
of Meteorology as a regular part of their daily fax SSB service. Had you
been watching these for the week prior to leaving Australia, and kept up
with them en route, you would have known that the possibility for a “bomb”

The fact that Janama-
rie Il was overtaking
the depression
should have been
apparent from a
decrease in baromet-
ric pressure, along
with the change in
wind angles and
cloud cover.

“Mr. Lay had no
experience in setting
or riding to a sea
anchor/drogue: this
is a common situa-
tion even with the
most experienced
sailors. The reason
for this is that a sea
anchor/drogue is
only used in the most
extreme weather
conditions and at
such times practicing
is not normally fore-
most on people’s
minds.”
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existed. The probability would not be high enough for the pros to announce
it, but there was evidence on hand to slow down or heave to until the situa-
tion clarified itself.

All of this data on 500mb charts may seem a little intimidating. However,
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upper atmosphere, the surface low
will be anemic, or won't develop at all.

It is the rhythm these upper level
troughs exhibit which gives you the
advance warning, so it is best to watch
for ten days to two weeks before your
departure date.

In the first chart, there are two trou-
bling signs. The first is a vigorous
trough below and slightly west of Tas-
mania. The second is another short-
wave trough, this one quite weak,
stretching up into the tropics between
the Queensland coast of Australia and
the Fiji/New Caledonia area. The risk
here is a combination of these two
troughs. If this occurs, there is a prob-
ability of aggressive deepening of the
surface low associated with these sys-
tems.

In the second 500mb chart, below, run
off in the afternoon on the 18th, we
see the westerly trough rotating east,
which is normal. The subtropical
trough to the north is showing signs of
development. Between the two, there
are signs that they may come into
phase, and overlap each other. This
would reinforce the development of
any surface depressions in the area.

At this point the risk potential has just
taken another jump, and it is time to
think about a safe harbor or heaving
to. Try to move west of what is devel-
oping (these systems will typically
move east as they mature).
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with a modest amount of effort, you can get up to speed on this most valu-
able of forecasting tools. Your passages will be faster, more comfortable,
and much safer as a result.

You can find 500mb data from around the world on the Internet. The time
to study is now, before you head offshore.

. .

The next two charts are for the early
morning on the 19th and then the
afternoon of the same day.

The western short-wave trough is
continuing to rotate through, while
the trough to the north is develop-
ing but remaining more or less in
one place.

Note that the heavy dashed lines,
representing the trough axis, are
continuing to get closer to each
other.

Twelve hours later, the computer is
showing the troughs getting into
phase. You now know to expect a
severe surface depression. Even if
the surface forecasts don't show
severe weather approaching, these
500mb charts indicate a high prob-
ability of the weather “bombing.”

At this point, it is difficult to tell what
is the best evasive course to take. If
you had surface pressure readings
from other boats in your region, you
could use them to find the center of
the rapidly developing storm sys-
tem.

Without this outside data, the best
bet is to prepare the boat for the
worst. Fit storm shutters, check
lashings, get any drogues or para-
chutes ready, and bend on storm
canvas. Heaving to or heading west
would also help.
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Early morning on November 20, when Janamarie Il is running off towing warps. The two upper-level
troughs have now merged, providing a strong source of venting to the surface low which has been
brewing. In addition, there is a source of cool dry air from the southern latitudes. These are exactly
the ingredients required for the system to “bomb.”

The combined trough axis (heavy dashed line) is to windward (west) of the boat (indicated by the
heavy arrow). Janamarie Il is in the worst possible location relative to the upper-level trough. The
odds are that if they were just a couple of hundred miles to the west, they would be seeing nothing
more than gale-force winds.
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Bruce Burman

Freya was a Stan Huntingford-designed 45-foot (13.8m) Explorer. With a beam of 13 feet (4m), she dis-
placed roughly 20 tons. Freya had a full-length keel with cutaway forefoot, and keel-attached “barn
door” rudder.

FREYA

The Burman family left Nuku’alofa, Tonga, with the second group of
yachts on November 19th. By the fourth day out, they were running down
the 179 degrees West longitude line, 20 miles behind Shakti. In the light
winds they were powering at 5 1/2 knots.

By the fifth day at sea the distance to Shakti had opened to 40 miles. The
next day it was 44 miles, and by the seventh day it had stretched to 86 miles.
At the morning roll call on their eighth day at sea, the distance between
Shakti and Freya had grown to 134 miles. The following morning, Friday
the 27th, the distance was 140 miles.

One hundred and forty miles in the context of an 1,100-mile passage does
not seem like a great amount. After all, divided over eight days this is just
17.5 miles a day or 3/4 of a knot. The boats were not racing, so why push?

As you know from the preceding pages, the boats were all concerned with
getting the passage over as quickly as possible. Less time between the trop-
ics and New Zealand meant less exposure to the weather. The Burman fam-
ily was no exception, but their boat was inherently slower than some of the
other boats in the light winds and close-hauled sailing.
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At this point you have
three choices:

OHead back to the
north to try avoiding
the coming squash
zone and lee shore
of New Zealand. The
only problem with
this approach is that
you would be giving
up hard-won dis-
tance towards your
destination with the
odds of getting a
further beating as a
low passes over your
region after the high
pressure dissipates
or moves off to the
east.

OMove as quickly as
possible and try to
make it into the Bay
of Islands before
things really deterio-
rate. However, this
may bring you onto
a lee shore during
adverse weather,
where a navigational
error could be dead-
ly. There is also the
issue of visibility. At
night, or in condi-
tions of rain and low
clouds, the entrance
to the Bay of Islands
can be tricky even
for those familiar
with the area. If this
is your first visit to
New Zealand, the
approach in inclem-
ent conditions will
be dangerous.

O The third choice is to
heave to, hold sta-
tion against the
blow, and time the
arrival for daylight
and/or when visibili-
ty improves.
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Weather Issues

One of the problems in approaching the North Island of New Zealand dur-
ing a squash zone is that the winds frequently blow much stronger than the
isobar spacing would lead you to believe. This is the result of a number of
factors including the impact from the topography of the island itself.

The weather data Bruce Burman had at his disposal was based primarily
on New Zealand Met Service warnings issued over VHF, and SSB from
Des on Russell Radio.

For Bruce Burman, Mike Fritz aboard Salacia, and others further behind,
atthe 0700 single sideband schedule Russell Radio was indicating a gale of
40 to 50 knots—no big deal in a well prepared vessel.

During the preceding day, Freya had experienced steady winds from the
northeast, and the barometer had been stable, according to Bruce’s recol-
lection.

The movement of the barometer in a situation like this one is extremely
important. With the low bearing down against the high, any increase in
barometric pressure would indicate an expanding high, sure to bring winds
that were not only stronger but gustier as well.

Deploying a Parachute Anchor

At the Friday morning schedule with Russell Radio, Freya reported that
she was doing 7 knots on a course of 190 degrees magnetic, right for the
Bay of Islands. The wind was blowing 25 to 30 knots from the east. By mid-
day the wind had begun to pick up and by early evening it was blowing a
steady 45 knots, and gusting higher.

At 1900, while still roughly 140 miles from the Bay of Islands, Bruce
decided to deploy their 18-foot (5.5m) diameter Para-Tech parachute
anchor. Deployment was directly off the bow and went smoothly.

The anchor was attached to the boat with 450 feet (138m) of 3/4-inch
(19mm) three-strand nylon from New England Ropes (with a 16,700-
pound/7,800kg breaking strength), secured to a bow cleat. The rode had
never been used before.

Every two hours he would go forward and ease out 2 feet (0.6m) of rode,
to make sure that there was no chafe. This was accomplished by removing
several turns from the cleat, and then easing the rode by hand.

In between Bruce dozed below using an egg timer set for 20 minutes to
wake himself for a quick look around the horizon.

The boat sheared around some, hanging onto the parachute directly off
the bow, but not so much as to make it really uncomfortable on board.

“I was lulled into a confidence I shouldn’t have had. I thought everything
was just fine.” Bruce later said.

What follows is researched by Phillipa Warwick in New Zealand. Phillipa
has been kind enough to allow us to excerpt from her notes.

Knockdown

Despite the building sea, the Burmans lay comfortably all night until
between 0400 and 0500, when Marianne and their son Heath’s sleep was
abruptly cut off by an ear-splitting explosive thud as a wave slammed Freya
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onto her port side and rolled her to an inverted position.

Bruce heard the wave coming above the sound of the wind. Freya righted
almost immediately, but Bruce is not sure if she continued all the way
around or came back the way she’d gone over.

Marianne describes the scene:

Inside Freya the freezer 1ids had come off and flown around the
cabin like guided missiles, one hitting the SSB radio and ren-
dering it inoperable, another ending up wedged behind the com-
panionway.

I realized we would all have to get shoes on right away as I
stepped barefoot onto the cabin floor into shards of broken
glass from the one glass item on the boat, a water pitcher from
the freezer. Plastic jars of jam were splattered and broken
eggs were everywhere. Drawers came out in the aft cabin, and
film canisters rolled all over the place. The bathroom drawer
came out and with it scissors, earrings and precious black
pearls, which we had diverted to Moorea to buy, rolled away.
Floor panels had been torn loose. Miraculously we were all okay.

A light shining through the cabin window from outside dragged
us out of our dazed shock and up on deck to see if we had collided
with Salacia whom we thought was close by, but it was the light
in our life raft which the knockdown had forcefully deployed.
It had been bolted through the cabin roof but the force of the
sea had broken the stainless steel bands, knocked it from its
cradle, and inflated it. 1In stunned disbelief we scanned the
deck to view the devastation on the outside. The dinghy davits
with solar panels, wind generator, and SSB antennae were torn
off; and the forward hatch was broken open.

We suspected the mast was compressed at the base, because the
shrouds were loose, and the mast was rocking back and forth. The
VHF antennae and Radome on the main mast were damaged.

In spite of the mess below and lost gear on deck, Freya came through this
knockdown reasonably well. The immediate problem was damage to a
large composite timber and acrylic hatch on the forward end of the dog-
house.

This structure was 2 feet (0.6m) square, and had been torn loose from its
hinges (which were screwed in place rather than through-bolted) coming to
rest in the starboard lifelines.

With a few hundred gallons of seawater in the interior, Bruce’s immediate
concern was to get the hatch repaired. He tied it back in place using lines
stretched between the teak handrails on either side of the trunk cabin. He
then placed the inverted and deflated RIB over it.

As Bruce was making repairs, he saw that the sea anchor was gone. His
first thought was anger with himself that he had allowed it to chafe through.
Closer inspection revealed it had snapped off 10 feet (3m) forward of the
bow. The nylon rode was stranded for 18 inches (450mm). It had failed at
the moment of wave impact.

When Freya didn’t make the 0600 schedule, Des had a sinking feeling in
his stomach. Intuition told him something bad had happened. He knew
these people only by their voices, but felt a bond with them. He contacted

Bruce Burman's tactic
of heaving to and
awaiting better con-
ditions is the same
one that virtually
every experienced
sailor would have
used, based on the
weather data avail-
able and the type of
boat involved.

Bruce tried setting a
small scrap of sail but
didn't like the way
Freya sailed forward
towards the para-
chute, so he eventu-
ally ended up
hanging directly back
from the para-anchor
under bare poles.

When we asked Bruce
about lying ahull after
the parachute anchor
was lost, he said: "At
the time | didn't think
about getting the boat
to head into the
waves. | was intent on
getting the hatch cov-
ered. | have since real-
ized that | could have
gotten the three cor-
ners of the jib together
and streamed it off the
bow as a sea anchor.
But at the time, | just
didn't think of it.”
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Bruce was now
focused on what
practical things could
be done. As each
new situation arose
he came up with a
plan of attack.
Action—any action—
was preferable to
doing nothing. To do
nothing would be to
admit defeat. Mari-
anne was adding up
the facts—loss of
communication and
life raft, worsening
weather conditions,
and the worst thing
for parent, their only

child on board.

Within minutes of the
EPIRB being acti-
vated, details of
Freya's crew, yacht,
location, and next of
kin were flashing
across a computer
screen in America.
Bruce's father in the
United States
received a chilling
telephone call from
the US Coast Guard
in Seattle. “Is Freya
under sail? Could
this be a genuine call
for help or is it an
accidental EPIRB
activation?”

Bruce's father
assured the caller
that this would defi-
nitely be a genuine
call for help. "Yes,
they are under sail on
their way from Tonga
to New Zealand. Can
we please keep in
touch for any news of
them?” he asked.

68

the Maritime Operations Center and alerted them. He suggested they try
calling Freya on 4445 kHz, and alternatively listen on 4051 kHz, the fre-
quency used by the cruising yacht net.

Cleaning up, screwing down loosened floorboards, and generally secur-
ing the boat kept Marianne, Heath, and Bruce very busy below while on
deck the weather continued to deteriorate.

They attempted to send a Pan Pan on the VHEF, but the broken antennae
gave them very little range. They then attempted to repair the SSB to no
avail.

At approximately 0730 some 2 1/2 hours after being knocked down, the
line holding the life raft chafed through and it was lost.

Activating the EPIRB

“Okay, that’s it, we’ve lost our life raft. We’ve got to turn the EPIRB
on...now!” said Marianne.

Bruce hesitated: “Maybe we should wait. We’ve repaired the hatch, and
we still have the dinghy. If we stay below we’ll all be okay now. The storm
has to pass soon.”

“Dad, I think we should turn the EPIRB on.” Heath wanted to do some-
thing, anything to help his mother feel better. He was amazingly calm and
matter of fact. There was no shouting or panic, just a determination to do
something to help.

The EPIRB was deployed and soon after this, the National Rescue Coor-
dination Center (RCC) in Wellington, New Zealand had a search-and-res-
cue operation underway.

By 0755, Saturday morning, in response to Freya’s EPIRB distress signal
and Des Renner’s report of their missed morning schedule with Russell
Radio, the RCC had requested an all-frequencies distress relay be put out
for Freya. They asked the Northland Emergency Services Trust (NEST)
helicopter to fly to the area and for a fixed-wing aircraft to provide top
COVer.

However, by 0800 a “missed alert” EPIRB signal was received by RCC,
indicating Freya’s EPIRB had been turned off. The distress relay was can-
celled while further attempts were made to contact Freya.

Soon after, at 0853 the EPIRB was transmitting again. Freya had not made
the 0730. She was the only yacht not accounted for on the cruising yacht’s
4051 net.

A Mayday relay was set up and a Class III (highest priority incident) was
declared. Up until this time the Search-and-Rescue Mission Coordinator
had been operating from a cell phone, but now he proceeded to the National
Rescue Coordination Center in Wellington. There he was to be joined by a
marine duty officer, an air traffic officer, a police inspector, and a Maritime
Operations Center radio operator.

Reg Ellwood, rescue helicopter pilot for Northland Emergency Services
Trust (NEST) in Whangarei, was at home when the Mission Coordinator
from RCC called at 0755. They were requesting search-and-rescue assis-
tance for Freya, reported to be in distress approximately 100 nautical miles
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northeast of Whangarei.

By 0915 Reg, co-pilot and
winch operator Steve, para-
medic Tony, and Northland
Water and Dive Rescue
Squad volunteer Aaron were
airborne in the rescue heli-
copter. By 1000 they were in
the search area. Tony, Steve,
and Aaron glued their eyes to
the waves.

“We’re going to be lucky to
find them in this sea. I keep
thinking I’ve seen them, but
when I look again, there’s nothing!” said Tony.

Reg calculated the drift that would have affected Freya in the time since
the EPIRB signal was set off, and headed in that direction. Steve kept call-
ing Freya on the VHF. They were all having similar thoughts: “What if
we’ve lost them already —are we too late?”.

At approximately 1010 Marianne’s voice came through very faintly.

Freya

e\

Bay of Islands

Company

On board Freya, Marianne wedged herself against the saloon bulkhead as
she replied, “Rescue helicopter, this is Freya. It’s good to hear your voice.
Where are you at the moment?”

“Yeah, Freya, we have your last reported EPIRB position and we’re in the
vicinity now conducting visual search. Can you hear us?”

Bruce flew up the companionway frantically straining for a sound above
the gale and searching the sky. “Negative, rescue helicopter, but we have a
crewman on deck trying to spot you.”

It was difficult to hear what Steve aboard the helicopter was saying to her.
She could see the indicator on the VHF moving but the signal was faint and
kept cutting out and the noise of the wind was deafening. “Freya, what is
your situation with regard to injury and damage?” Steve asked.

Marianne gave the following damage report. “We have lost our life raft,
the SSB radio’s inoperable, VHF antennae are damaged, waves are around
25t0 30 feet (7.5 to 9m). We’ve been knocked down once, no major injuries
at this stage but we have a child on board. I'm very concerned. We would
like (if at all possible) to be taken off please. Over.”

The wording of this was important. A rescue cannot legally take place
unless people request to be taken off. “Thank you, Freya. Do you have radar
on board?”

“Negative, rescue helicopter—not anymore.”

The rescue helicopter continued to search, making sweeps of the area. At
approximately 1108 they were forced to turn back to refuel.

On board Freya, almost one and a half exhausting hours later at 1230, the
VHF radio again came to life and Marianne, Bruce, and Heath heard the

One of the situations
we find occurring
over and over again
during  rescue
attempts is a diffi-
culty in communicat-
ing.

It is not unusual for
the distressed vessel
to have no function-
ing radios aboard.
Consider what would
have happened here
if the Burmans and
the pilots had not
been able to commu-
nicate.

The safest way
around this problem
is to have a dry cell
powered handheld
VHF radio, securely
sealed against water
damage.
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"I'm sick of all this
stuff flying around—
floorboards and beer
cans!” Heath angrily
picked up the broken
floorboards and threw
them into the forward
cabin.

Bruce grabbed the
hammer, ripped the
lid off the food locker
under the seat and
nailed it into place
across the gaping
hatch hole from
inside the forward
cabin.

Freya's situation had
suddenly become
very precarious with
help still some hours
away. Marion and
Bruce knew they
were in big trouble.
Within ten minutes
they took two more
knockdowns.
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welcome sound of voices from the Westpac One aircraft which was now in
the area and searching for them. Marianne couldn’t make out the name of
the caller over the noise of the storm: “Freya, this is ..., we’re conducting
visual search now.”

Bruce was out in the cockpit in seconds...“Okay. We’re looking out for
you,” said Marianne.

The aircraft had made several sweeps of the storm-lashed area without a
sighting, when Bruce suddenly yelled down the companionway to Mari-
anne. “There they are! Tell them we’re off to their port side. Tell them I can
see them!”

Westpac One quickly spotted the yacht and relayed a message from the
RCC. “Freya, can you turn your EPIRB on, please. We got a signal from
you earlier, but it is not transmitting now.”

Marianne and Bruce were shocked to hear that the last signal received
from their EPIRB was at 1005.

Westpac One radioed Freya’s position to the RCC and communicated res-
cue plans back to Freya. Relief and hope spurred on the exhausted family
as the aircraft departed after reporting that a ship was on its way to rendez-
vous with Freya at 1600. “Only a little while longer and we’ll be out of
this,” they thought.

More Knockdowns

Within what seemed like minutes after the aircraft’s departure the weather
conditions worsened, and Freya took another knockdown.

The forward hatch was completely torn off. The floorboards, which had
been screwed back down after the first knockdown, came flying free.

The fourth knockdown was the most devastating in terms of damage. It is
likely that they were either rolled or pitchpoled, as the boat was facing in
the opposite direction relative to the wind and seas. The mast was lying in
a tangle of rigging over the starboard side.

Freya was sinking. And Marianne —close to panic —knew they would go
down with the boat if help didn’t come soon. The water was over their
ankles on the cabinsole, but miraculously the electric bilgepumps were still
working.

Bruce didn’t believe the boat was lost. He needed to keep thinking of
things to do to fight back. He said later, “When you run out of things to do
is when you lose hope.”

In the meantime, the rescue efforts by the ship were not going well. At
1051 the RCC had requested the Maritime Operations Center to task a ship
in the area to divert to Freya. The tasked ship reported some time later that
they were unable to reach Freya, which was drifting at a fast clip to the
southwest. At this rate, she would hit the coast before a rendezvous could
be achieved.

Back in Kerikeri while refueling the rescue helicopter, Reg talked to the
RCC regarding Salacia from whom they had copied a distress call while
searching for Freya. Salacia also needed search-and-rescue assistance, but
there was no confirmed position at this stage. A GPS position for Freya had
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just come in from the Westpac One. “Since we don’t have a position for
Salacia, I want to go back for the people on Freya rather than wait around.”

Reg was impatient to go back for Freya—quickly, before she drifted too
far. “Westpac One says conditions are far too dangerous out there for
winching people off,” said their contact at the RCC.

But Reg had made up his mind. “I’d like to find them and assess the situa-
tion when we get there.” Reg knew how he would feel if he was on a yacht
in those conditions.

By 1300 they were heading for the position reported by Westpac One.
Thirty minutes later they were in the area where Freya was last sighted.

Conditions seemed to be particularly bad in the immediate vicinity. They
were flying through rain bands and the cloud base was down to 100 feet at
times, making the whole scene very eerie. Reg noticed that the air data
windspeed printout indicated 70-knot winds. “Things have gotten much
worse since we were last out here. [ never imagined it would be this bad,”
said Steve.

Reg grimly agreed.“I’ve never seen a sea this violent.”

There was no sign of Freya when suddenly they heard it: “Mayday, May-
day, Mayday...this is Freya. We have water over our...(the signal cut out)
... and require immediate assistance...over!”

“We’ve got to get them off that boat! Reg said.

Steve responded, “Freya, Freya this is rescue helicopter, ....received.
We’re in the area and looking for you now...over.”

There was no response from Freya to Steve’s message and he heard them
repeatedly calling Maydays while trying several times to get a message
through to them. “They must be holding the button down. I can’t get
through to them. They can’t hear us!”

Steve could hear how frightened they were. A few minutes later, Tony had
spotted something at 3 o’clock out of the starboard window, but they were
already past it. Visibility was approximately 325 feet (100m) as they turned
and scanned the ocean where Tony had seen something moments before,
but there was no sign of anything now as the rescue helicopter slowly made
its way back.

They were almost past Freya again when she popped up out of a trough,
and this time they had her. “Look at her! Look at the decks—there’s nothing
left!,” said Tony.

Freya’s decks were stripped completely bare. There was nothing there, no
mast, no rigging, no equipment—nothing. “The mast is gone. That’s one
less hazard —let’s get them off.” said Reg. “We have plenty of fuel. Let’s
take our time and get this right!”

Helicopter Rescue
Marianne and Heath were desperately sending Maydays on the VHF

every 30 seconds. About 20 minutes later the VHF came to life; the rescue
helicopter was overhead. Things happened fast.

“We’re sending a man down on a line—we’ll drop him in the water then
trawl him over to you and try to get him on board. Stand by.”

When making a May-
day call, you need to
stop transmitting
every 30 to 60 sec-
onds so that you can
hear if someone is try-
ing to reply.

From here, things
happened fast.
Trevor Tuckey of the
volunteer Northland
Water and Dive Res-
cue Squad was ros-
tered on that day and
got a phone call at his
home in Whangarei
from NEST. He was
needed to replace
Aaron who had
become violently air
sick. He raced to
meet the helicopter
as it stopped in
Whangarei and
Aaron—still barely
conscious from air
sickness—was off-
loaded while Trevor
threw on his wetsuit
and boarded the heli-
copter. In the rush,
nobody noticed that
Aaron was still wear-
ing the helmet that
Trevor needed.
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Hi-line techniques for
those being rescued
(per NEST):

OKeep wind 30 de-
grees on port bow.

0O Maintain vessel
heading unless oth-
erwiseinstructed by
helicopter crew.

OAccept (catch) hi-
line in clear area on
port quarter.

ODeck crew should
wear gloves.

O Take in slack as hi-
line is lowered.

0O Don't attach the hi-
line to any part of
the vessel.

O Pull in the swimmer
when the winchman
signals.

0 Maintain tension on
the hi-line at all
times.

0 0On recovery of the
hi-line (by helicop-
ter) maintain ten-
sion until the
weights are in your
hand, then release
them clear of ob-
structions.

O Static electricity can
build up in the hov-
ering helicopter. A
static discharge
wire is attached to
the end of the winch
cable. This should
be grounded to the
boat or the ocean
and not to the bod-
ies of anyone on
deck.
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The preferred position for a rescue of this nature is with the helicopter par-
allel off the port side so the pilot has good visibility of the target. But as
Freya was lying beam-on to the sea, Reg had no option but to position the
helicopter at a right angle off the bow, hovering into the 70-knot wind. This
meant it was going to be extremely difficult to get a man on board the yacht
in these huge seas. The helicopter was sometimes 65 feet (20m) above the
yacht and at other times just 15 feet (4.5m).

Bruce watched from Freya as Trevor Tuckey, clad in a hooded wetsuit
(and without his helmet, which was back on shore), was lowered into the
water on the port side. Co-pilot and winch operator Steve had 70 feet (26m)
of line out to keep Trevor in the water when suddenly the yacht hit a huge
wave and came surging up to meet the helicopter.

“Back up Reg! We’re going to have that boat in here with us if we’re not
careful.” Steve yelled.

Steve watched in horror as the slack cable coiled dangerously around
Trevor in the water and the yacht surfed towards him. He knew he had to
get Trevor back up; but if the cable wrapped around him, it could kill him.

He hit “lift” on the hand-held winch control, but as Trevor came clear of
the water, he swung around with his back to the yacht and slammed into the
bow, his head missing the anchor by inches.

Seconds later, Steve pulled Trevor safely back on board the helicopter
where he lay dazed on the floor. He was hurt—he had been banged on the
head and had blood oozing from between his teeth.

Tony, the paramedic, checked him out while Steve and Reg formulated a
plan to lower weights on the end of a hi-line down to Freya. The hi-line
would then be held by a crewmember on the yacht and used to guide the
winchman down from the helicopter.

Now that Trevor was injured, Tony would go down on the winch. They
quickly briefed Bruce via the VHF on how to manage the hi-line from his
end.

It took sometime to get the two 22-pound (10kg) weights on the end of the
hi-line on board Freya, because the action of the sea kept fighting them off.
Somehow Bruce eventually managed to grab the weights and take in the
slack as instructed. The hi-line was now ready to guide the rescue swimmer
down to the yacht.

Up in the helicopter, Trevor suddenly came back to life. Going down to
get these people was his job and he was determined to do it. He was reach-
ing over to hook himself into the winch when, in one sickening split second,
the hook from the hi-line slipped off the winch, bounced across the floor,
and vanished out the door.

Undaunted, the rescue team slowly and deliberately prepared a second hi-
line with the remaining 22-pound (10kg) weight bag while Reg re-briefed
Freya.

The helicopter was talked in again, and Steve lowered the hi-line success-
fully to Bruce waiting on Freya.
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As Trevor disappeared out the door on the winch, Steve called after
him, “Don’t lose any more hi-lines!”

Down on Freya, Bruce did a perfect hi-lining job, landing Trevor on
the bow. The helicopter crew held their breath as they watched him
crawl back towards the cockpit while Freya hit another big wave and
started to roll. “He’s on the leeward side —he’s going under!”

If the boat rolled and tangled the rescue line, the helicopter would
have to cut itself loose.There would then be no way for any further res-
cue on this trip.

Finally in the cockpit, Trevor yelled to Bruce and Heath, “You and the
boy—over here— get these strops on!”

The strop is a simple padded arrangement which fits around under the
armpits. “Hold on to the boy. Put your arms around him!”

Bruce had been on the verge of suggesting that he, as skipper, should
be the last off, but quickly changed his mind. Reg had instructed Trevor
to get Bruce and Heath off together first, because he felt Bruce was
stronger and would be better able to hold on to Heath during the rescue.

Within seconds, Trevor was ready and gave the signal to Steve, who
winched Bruce and Heath skyward to the helicopter.

Steve grabbed Heath to swing him backwards in through the open
door but the hook attached to his harness smashed into the door frame.
Anxious seconds went by as Steve backed them down, grabbed the loop
on the back of Heath’s strop, and hauled them through the opening to
safety.

Below, Trevor felt Freya settling deeper into each trough as the waves
continued to wash over her and pour into the cabin. He could feel her
going down.

Agonizing moments passed while Trevor got Marianne secured into
the strop, told her to stand up ready, then gathered the hi-line ropes,
looping them carefully around his left hand. Watching all this, Steve
fervently wished he hadn’t told Trevor not to lose any more hi-line. He
just wanted to get Trevor and Marianne safely off the boat. He didn’t
care if the hi-line was lost. Trevor gave the signal and Steve hit the
winch button just as Freya took off on the crest of a breaking wave.

Trevor and Marianne started up, then slammed across Freya’s lifelines
and into the water. Trevor felt the looped hi-line tighten around his
hand, slicing through the flesh.

Glancing back, he realized with horror the weight bags on the end of
it were tangled in Freya’s lifelines and Steve was winching him
upwards. He had split seconds to get the rope off or lose his hand. He
frantically ripped at the coiled hi-line until it fell away into the sea and
they flew upwards, only to be hit by another breaking wave and dumped
under a second time.

Gasping for air and completely disoriented, they saw the landing gear
of the helicopter and knew they were safe.
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The NEST hi-line tech-
nique, in this case shown
with a vessel with rigging
intact.
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Lessons—We got in touch
with Bruce Burman to
review some of the details
and ask if he had any addi-
tional thoughts:

O He would not go to sea
again with composite
hatches. Some form of
heavily built metal hatch
would be on his next
boat.

O His next boat was going
to be metal, probably
steel, with a secure stor-
age area for the life raft
so the sea could not
wrench it free in a knock-
down.

OAnd about the tactics
he'd use the next time?
“In my opinion to run off
in those conditions, with
steep breaking waves,
would not be wise. Our
boat hove to quite well
and might have weath-
ered the storm without
any problems. | would
probably choose the sea
anchor in these condi-
tions because the boat
rode so well, and nothing
else would do as good a
job in holding the bow
into the weather.”
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"Let’s get out of here!” yelled Steve.

“Got a bit of a scratch there, mate.” said Tony as he inspected Trevor’s
badly lacerated hand. “How bad is that hand, Trevor?”

“It’s a bit sore,” Trevor replied.

Then a mood of absolute elation took over. The rescue operation had gone
well. This was what they had trained for. Adrenaline was flowing freely.

At 1345 the NEST rescue helicopter advised RCC that three people suf-
fering from mild hypothermia had been winched off Freya and were now
heading for Whangarei.

Rescue Coordination

A huge amount of effort goes into a rescue effort. Most of the work is
behind the scenes and rarely comes to light.

There are also significant risks taken by the rescuers—just consider the
flying conditions, as well as the danger to the helicopter and crew in board-
ing Freya.

To get that helicopter headed out to sea takes lots of coordination. The
RCC and radio logs on the following pages make interesting reading.

We’ll start with the first EPIRB alert report, received in Wellington, New
Zealand. The next report is the actual e-mail received in Wellington, giving
the details.

Following that is a recap of the EPIRB data received by RCC in Welling-
ton. Note the times of “missed alerts,” indicating the ACR 406 MHz was
only transmitting intermittently. The last report is a recap of the communi-
cations and actions taken by everyone on the rescue team.

MARITIME RADIO INCIDENT REPORT

Date: 981128
Incident#: 98/604

Time:0808nzdt

Vessel: Freya Call sign: WCI3928

Site/Freq: NLu-16/71,72im-2182/2207, Zim-4125/4146, Z1m-6215/
6224 Pob:3

Classification: EPIRB, Distress

Details:

0808 nzdt MDO advises EPIRB detected belonging to USA yacht
Freya/WCLI3928. Position: 34.21S 175.08E. 100 NW Whangarei.
MOC to call yacht, if no reply start broadcast using Pan Pan
prefix. 0820 nzdt Rang Russell Radio and advised situation. Des
advised MOC that when he spoke to the Freya at 1906 nzdt last
night suggested they call Taupo maritime and set up 2 hrly skeds
however, they were reluctant to do so and did not meet Russell
Radio on the 0600 nzdt or 0730 sked this morning. Des suggested
we also try calling the Freya on 4445kHz.

0822-0825 nzdt Called Freya on Northland channel 16, 4445kHz
and 2/4/6 mHz, no response.

0832 nzdt Rang Rusell Radio advised them of situation.Russell
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Radio will also try and find out where vessel is. Des suggest
we listen in on 4k051kHz (yacht sked report frequency) cur-
rently holding sked.

0835 nzdt Monitored Destiny (American yacht) doing skeds. At
completion of sked this yacht stated that the only yacht not
heard from was Freya.

0841 nzdt Des came up on 4k051kHz and got Destiny to change
frequency 4445 kHz. Destiny advised Des that Freya is a US
yacht. 3 prob. (names provided: Bruce, Marion, Heath...ll year
old boy). Destiny had not heard from Freya since Russell Radio
sked last night.

0853 nzdt Updated MDO with above information. He is about to
talk with SARMAC and will get back to MOC.

0858-0903 nzdt Called Freya on Northland Ch 16, 2/4/6mHz, no
response.

0906 nzdt MDO advised EPIRB is on again. MOC to start Mayday
Relays. A fixed wing and helicoptor are due in the search area
about 1000 nzdt.

0918 nzdt MSA 98/136 broadcast on both Northland Ch 16's.

0920 nzdt MSA 98/136 broadcast on 2/4/6kHz and Chlé6.

0930 nzdt MDO advises he is on his way to RCC. Centre will be
open by 1000 nzdt.

0933 nzdt MSA 98/136 broadcast 2/4/6kHz and Ch 16.

0938 nzdt Russell Radio rang MOC advising he knows of two
yachts possibly in the area (comms VHF only). Yachts: Salacia-
37ft yacht Beige in colour with teak deck. Sara- 36ft sloop all
white.

0940 nzdt Tui Pacific/P3GB4

0940 nzdt Helo in communications with Russell Radio. Northland
maritime calls Helo who advises eta 30 mins to EPIRB position.
Current position 35.07S 174.37E.

0943 nzdt Moana 3/FZZW, position 33.47S 173.28E, vessel asked
to standby 4125 kHz.

0946 nzdt Union Rotoiti/ZMAR position 36.42S 174.52E, bound
for Tauranga from Auckland.

0950 nzdt Korvel 358/DTAN2, position 36.27.4S 175.06.8E,
course 125, speed 31ts. Sat-C 451200378, mobile 025391182
(called by this means). Listening chl6 and 4146 kHz.

0956 nzdt Russell Radio to helicopter, description of Freya:
Beige hull with brown stripe, brown sail covers and dodger.

0958 nzdt Direct Kookaburra advises position 33.21.6S
178.37.6E, course 24k0,speed 16 kts. ETA EPIRB position 11.5
hts.

1004 nzdt Tui Pacific/P3GB4, position 33.35.0S 177.06E,
course 180, speed 14.0kts. Passed to RCC.

1009 nzdt Helimed 1 calls Northland Maritime, then stops
transmission and starts talking to Freya.
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1012 nzdt Californian Orion/3FS13: position 35.05.06S
174.37.8E. Course 125, speed 7.5kts.Passed to RCC

1017 nzdt Westpac 01 (second rescue helo) advises they are
bound for Freya’s position, but have picked up a 121.5 EPIRB
beacon. Their heading is 345 and the beacon is at 300, can MOC
relay this to RCC.

Information passed to RCC.

1018 nzdt Helimed 1 advises they have made contact with Freya,
the vessel has advised it is in distress, disabled and the crew
want to abandon, current position 34.16.37S 175.14.41E. Passed
to RCC, MDO requests Moana III asked to assist.

1019 nzdt Fax from Foylebank/GQUK, position 34.41S 174,35E,
course 045 degrees true, speed 3 kts. Vessel presently hove-to
and operating on a single engine as problem just encountered on
the other engine. (info passed to RCC).

1026 nzdt Called Moana 3 and ask them to divert, eta 18hrs,
passed to RCC.

1051 nzdt RCC requests MOC task Tui Pacific to divert to
Freya's position. Sat-C message sent to Tui Pacific.

1058 nzdt MOC asked to come up on 5680kHz and ask FOP (fixed
wing) for current situation, from FOP “still in transit, eta 29
mins., no comms with Helimed 1”. MOC asked by RCC to maintain
listening watch on 5680 kHz.

1106 nzdt Copied Helemed 1 doing a read back of Freya's posi-
tion 34.16.37S 175.1? (Helimed 1 unable to get full copy of lon-
gitude).

1108 nzdt Helimed 1 advises they are about to return to Kerik-
eri to refuel.

1112 nzdt Helimed 1 advises Russell Radio that at 1015 nzdt he
copied a distress call on VHF from Salacia in position 34,27S
174.52E. Current weather in the area: Wind easterly 70kts, vis-
ibility 100meters, rain, low cloud, sea state 8.

1115 nzdt Westpac 01 advises they are still getting a 121.5
beacon. “Our heading is 020dg the beacon is 284dg relative to
ship’s head. Eta for Freya 45 minutes.

1129 nzdt Foylebank/GQUK tasked by RCC to head for Salacia’s
distress position.

1132 dst Foylebank advises they will alter course as soon as
they have secured some shifting cargo.

1141 nzdt Foylebank advises they are now on heading for Sala-
cia, eta 6 hours.

1144 nzdt Foylebank advises weather conditions for his area:
winds Easterly 40 kts, visibility 1/2 mile, heavy spray, over-
cast, sea state 9.

1136 nzdt Westpac 01 in comms with Freya. Helo is trying to do
a voice DF.

1210 nzdt RCC asks MOC to advise Wespac 01 they are tasking
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another helo for Salacia. Westpac 01 will need take a break in
transmission so MOC/Foylebank/2nd Helo can call Salacia. Also
can Westpac 01 ask Freya to switch on their EPIRB.

1223 nzdt Westpac 01 has visual of Freya.

1224 nzdt Shinano Reefer/2FNR3, position 35.09.3S 174.27E,
speed 3.kts. from Japan bound Auckland. Report passed to RCC.

1226 nzdt Westpac 01 position 34.29.43S5 174.58.49E for Freya
on scene weather: 60-65east sea state 8§ overcase cloud 800ft vis
15k00. Wespac 01 requests release from scene to return for fuel.
Union Rotoiti calls on Auckland Chl6 to see if he is required,
advised not required.

1238 nzdt Direct Kookaburra/C6dMQ2:position 33-38.7S 177-
38.7E Proceeding towards yacht in distress eta 2k000 nzdt,
course 25k0, speed 17.5. Inmarsat-C number 430 902 620 (passed
to RCC, since vessel has diverted on their own merit, they are
happy for it to continue and for MOC to keep them updated).

1239 nzdt RCC requests Westpac 01 return to Kerikeri for
refuel and stby for another tasking, RC C advises Helimed will
be airborne shortly to go to Freya’'s position. (passed to West-
pac 1)

1244 nzdt Westpac 01 & Helimed in comms.

1354 Helimed 1 advises they have winched all 3 people off Freya
and are now heading for Whangarei. All 3 people are suffering
frommild hypothermia. Last known position of Freya was 2 miles.
Information passed to RCC.

1510 nzdt MDO requests Coastal Navigation Warning issued for
abandoned vessel Freya.

The final piece of this puzzle is the Satcom e-mail message from one of
the ships which had been requested to divert to Freya’s aid.

TO: RCC WELINGTON

TO: MARITIME OPERATIONS NEW ZEALAND

FROM: MASTER TUI PACIFIC P3GB4

28.11.98

URGENT

RE. YMSG REF. 405550 AND FURTHER TO MY LAST MSG AT 1300 NZDT,
28.11.98 PLS NOTE THAT THE YACHT IS DRIFTING RATHER FAST TO SW
BY DOING APPROX 9 KTS SPD.

IF THE YACHT IS CONTINUING WITH THE SAME SPD, THE EARLIEST TIME
WE COULD REACH THE YACHT WL BE AFTER 8.5 HRS (APPROX 22K00 NZDT)
WHICH MEANS THT WE HAVE TO CANCEL THE WHOLE OPERATION BECAUSE
WITH OUR SPD OF 17 KTS WE WILL REACH THE COAST LINE AFTER 6.S5
HRS (APPROX 2200 NZDT) AND THE YACHT SHOULD BE THERE MORE THAN
2 HRS AHEAD OF US.

IT SEEMS THAT FURTHER CHASING OF THE YACHT DOESN’'T MAKE ANY
SENSE BCAUS THE YACHT WL BE CLOSE TO THE SHORE APPROX 2 HRS
BEFORE WE CAN REACH HER.

PLS CFM.

BRGDS/MASTER

The purported 9-
knot drift indicated in
this message is an
anomaly. Freya was
probably not moving
more than 3 or 4
knots.
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The following story is
based on datasent to
us by Fred Rosswold
and Thane Roberts,
and by some brief e-
mail dialogue with
Mike Fritz.

It also includes data
from the official
report of the Mari-
time Safety Authority
of New Zealand.

Unfortunately,
because of legal pro-
ceedings now going
on, Mike is unable to
give us a full and
direct account.

Being to the north of
the other boats that
we've so far dis-
cussed, Salacia was
closer to the
approach of the low
center; when the
other boats were
making it into port or
already anchored,
Salacia was getting
hammered by
steadily increasing
winds.

Salacia was appar-
ently extremely close
to Freya when the
storm hit and actually
discussed storm tac-
tics with them via
VHF radio.
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In early November, Mike Fritz and his crew Julie Black departed Tonga
with the first group of boats headed for New Zealand.

Julie, was new to sailing. She and Mike met in Moorea and became close
friends. When he proposed that she join him aboard Salacia, she agreed.
Although she knew little about sailing, she trusted Mike. Mike had single-
handed the boat up to that time, and was an experienced sailor.

Salacia was a stoutly built Robert Perry-designed Tayana 37 (11.3m).

Although they had been sailing together for some time now, Julie was
slow to acquire her “sea legs.” She still had lingering fears about passage-
making and was not looking forward to the trip from Tonga to New
Zealand.

A few days after leaving Tonga they had to put into Minerva Reef to sit out
an approaching low pressure system. They anchored in the relative protec-
tion of the reef with 20 other boats until a break in the weather came five
days later.

Broken Motor Mount

Most of the boats left together, but Salacia was unable to make its way
against the strong currents and waves in the pass. Their engine had a broken
motor mount, and, in the existing weather, Mike was unable to negotiate the
pass under sail. So, he remained behind with a few other boats.

One of the remaining yachts had the necessary part and offered to help
him fix his motor mount, but Mike decided to wait and have it repaired after
he arrived in New Zealand.

Salacia and the remaining boats were able to leave when the seas calmed
the following day. Salacia transited the pass under sail and headed south-
west towards New Zealand. When the winds lightened, Salacia made slow
progress without the use of their motor.

When the winds died completely they were becalmed for four days. They
had been at sea for nearly two weeks when Thane and Corinne aboard
Skakti passed them. Mike requested that they contact Julie’s sister to let her
know that Julie was fine and would be arriving shortly.

Using a Sea Anchor

Approaching the coast of New Zealand, Salacia was caught in the same
storm as the Burmans aboard Freya. Mike also deployed his parachute
anchor with the intent of waiting out the bad weather. It was an army sur-
plus drop chute about 8 feet (2.4m) in diameter. The parachute was bridled
between the bow and stern quarter, and adjusted via one of the primary
sheet winches. They carried minimal sail to steady the boat’s roll.

Salacia was quartering the waves on the bow, which was oriented into the
occasional seas coming at an angle to the primary wave system.

At one point, while riding to the parachute anchor Salacia was thrown
backwards and her rudder jammed. The next day as the planes were over-
head looking for Freya, Mike radioed that he was holding his own but might
need assistance when he approached shore because of his rudder problems.
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Attempted Rescue

Mike’s first indication that Salacia was the object of a rescue attempt
came when he heard unusual noises outside. He came on deck to see a huge
wall of steel pass precariously close to his fragile craft in the darkness.

He watched as the large freighter passed alongside ripping his rigging
from the hull, and causing the mast to come crashing to the deck. If he
wasn’t in distress previously, he was now.

Mike went below immediately and told Julie to prepare to abandon the
vessel, while he went outside to cut free the mast and rigging now banging
against the hull. He could see the large vessel turning as Julie made her way
on deck. They put on life jackets and attached their harnesses to the boat,
awaiting the return of the freighter. Mike tried to communicate with the
vessel but both of his radios were inoperative.

After reviewing his options, he decided that he and Julie would have to
abandon ship during the next pass by the large cargo vessel. He stopped try-
ing to free the rig and set about gathering the few of his possessions that he
was able to put in his small backpack. It was now approximately 0430.

They were in the middle of the worst storm that New Zealand had seen in
thirty years, and Julie was terrified. Waves were washing over the boat and
they had been knocked down several times. Julie was cold and possibly in
the first stages of hypothermia.

As they awaited the return of the freighter, Mike tried to calm Julie in
preparation for their imminent rescue.

When the freighter came alongside and threw them a life ring a few min-
utes later, they were both able to fit into its large diameter. They wanted to
be pulled up together. The crew yelled that they could only pull up one at a
time. Mike gave the ring to Julie and told her not to worry—in a few min-
utes she would be aboard the larger vessel and safe.

Later, he told Thane Roberts that he regretted not attaching her harness to
the life ring, as he left her in the stern and headed to the bow where a second
life ring had been thrown for him.

Before he could reach it, it was pulled into the water. He had to jump into
the sea between the two boats and swim for it in the darkness.

When he hit the water, his foul weather gear filled with water. He was
barely able to swim to the ring against the strong waves and current. The
last time he saw Julie, just before he entered the water, she was in her ring
and the rescue line to the ship was taught.

What happened next is uncertain. Mike was pulled to the ship and then up
the side to the gunnel. As he was being pulled up the ship’s hull, its violent
rolling caused him to be thrown against the cold, steel surface like a wreck-
ing ball. If he had used his hands to fend off, he would have fallen out of the
ring which was large and difficult to cling to.

Just as he was about to be pulled to safety by the crew, he could hold on
no longer and fell back into the sea. A few of the crew saw him fall and
threw a second ring with a light, which Mike now swam for. It took all of
his strength and seemed like an eternity before he was able to reach the sec-
ond ring in the cold water. This time he was able to hold on and was pulled

Mike described the
seas as mountainous,
but manageable
since they were con-
sistent and from the
same direction.

Every so often, how-
ever, a set of waves
would approach
which was much
larger than the rest.
These waves would
break over the boat
and create tremen-
dous forces on the
vessel and its gear. It
was during one of
these huge sets in
the middle of the
night that Mike's sea
anchor was shredded
and his boat started
drifting with the
waves. However, his
rudder had been
freed by the same
wave, and he discov-
ered that he was able
to turn his boat
around and head in
the direction of
Opua.

Under minimal sail
and with the wind-
vane steering, Mike
felt that Salacia was
holding her own and
making headway
toward the shelter of
the bay.
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“At 1943 hours a very
short message was
received from Salacia
to say that they could
transmit but not
receive. After this
there was no commu-
nication from Salacia
by radio, and there-
fore no means of find-
ing out what the
latest situation was
on board. Because of
this, the Rescue
Coordination Center
agreed to the rescue
of the crew of Salacia
at 2218 hours.

"If Salacia was not in
distress, in no way
should distress flares
have been set off,
even to show posi-
tion.”

Here is yet another
situation where fail-
ure in communication
led to tragedy. This is
a common theme
that repeats itself
over and over again
in emergency situa-
tions at sea.
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It was then that he discovered that Julie was not aboard. When her rescue
ring had been raised, it was empty. There was some confusion as to whether
she had gotten out of the ring or fallen into the sea during the rescue attempt
as Mike had done.

During the next hour until daylight, the ship searched for both Julie and
Salacia. Neither were found.

New Zealand Maritime Safety Report

We do not want to belabor the issues already presented, but it is important
that we all learn as much from this tragedy as possible.

The following data is excerpted from the New Zealand Maritime Safety
Authority official report:

Although Fritz on Salacia stated that he did not send a Mayday
message on VHF, the helicopter Helimed 1 stated that he heard a
Mayday call that Salacia was in trouble and that the rudder had
jammed. After this message was received a search of the area was
carried out.

At 1942 hours, a red flare was sighted from Salacia. This and
subsequent red flares from Salacia indicated that they were in
distress and required assistance.

At about 2300 hours, after Salacia had suffered another knock-
down, the rudder freed itself. Mr. Fritz decided to head 350
degrees (000 degrees M) to get clear of Cape Brett and then,
when sufficiently clear, to alter course to sail into Opua.

The change of course from south to north had not been picked
up by Kiwi Rescue, although a slight alteration of course made
good over the ground had been noticed when the positions of the
yacht had been plotted over a period of about one hour prior to
the rescue. During this period, Kiwi Rescue was employed to
guide Direct Kookaburra towards Salacia.

The infrared video (taken by the Orion aircraft) does not
reveal Salacia as having altered course until just before
Direct Kookaburra arrived.

Seeing that the rudder was now free, Mr. Fritz felt he could
make Opua safely and did not need assistance. Unfortunately, he
could not communicate his intentions to the persons engaged in
the rescue.

The RNZAF Orion, Kiwi Rescue, took “on scene command” of the
rescue. Throughout the night they had plotted the course of
Salacia and found that it was drifting in such a direction that
it would be very near to the rocks at Cape Brett by 0600 hours
on 29 November, soon after daylight. To avoid shipping having
to go very close to shore, and because the helicopter was not
readily available, it was decided to effect a rescue during the
hours of darkness.

The only vessels available to effect the rescue were Direct
Kookaburra and Moana III. The latter became delayed by the
adverse weather and would have arrived in the area at daylight.
Moana III was therefore released and Direct Kookaburra was
directed to effect the rescue.

Although Kiwi Rescue had flown over Salacia on several occa-
sions, Mr. Fritz did not think that if a rescue attempt was to
be made it would be carried out at night. He was not aware that
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Direct Kookaburra was coming to his rescue until he saw it bear-
ing down on him and coming alongside. Mr. Fritz did not hear any
sound signals to warn him that they were coming, and was there-
fore unprepared for evacuation of the vessel.

The weather conditions being extremely adverse during the res-
cue period made the rescue very difficult, especially getting
the ship alongside the yacht into such a position that the per-
sons on board could be evacuated.

Once alongside, the persons on both vessels had to act very
quickly before Salacia drifted off.

The vessel had to take several turns before it was in a posi-
tion to carry out the rescue. Direct Kookaburra had to be beam-
on to the wind to give Salacia a lee. This made the vessel roll
heavily, about 30 degrees each way. Salacia was also rolling
heavily. During the first rescue attempt, the mast of Salacia
struck the side of Direct Kookaburra, breaking it.

It is not entirely certain how the evacuation was carried out.
The Master of Direct Kookaburra was intent on keeping the vessel
in position so that evacuation could be carried out, with the
added worries of the deck cargo and safety of his own vessel.
He was not in a position to see every single event which hap-
pened on the yacht.

The Chief Officer on the foredeck was in a similar position,
and would be organizing the crew. The crew themselves saw indi-
vidual aspects of the rescue but not everything.

Mr. Fritz, who was being rescued, also found it difficult to
remember exactly what happened.

Mr. Fritz denies emphatically that there were any lifebuoys
carried on Salacia. They did carry safety harnesses, which they
wore, with lines attached to an eyebolt in the cockpit. They
also carried rescue harnesses in case somebody fell overboard.
Certainly, no lifebuoys can be seen on the deck of Salacia in
the photographs taken by the crew of Kiwi Rescue.

Mr. Fritz says that when a lifebuoy was sent down from Direct
Kookaburra, he says that he and Julie (who are both quite small
in stature) got into that lifebuoy. He states that the crew
could not heave them both up the ship’s side, so he had to get
out and go to another lifebuoy, leaving Julie in the first life-
buoy alone. He expected the crew would heave her up the ship’s
side while he went for the second lifebuoy.

In his statement to the police, Mr. Fritz says that as the crew
were trying to heave them up, he fell into the water, leaving
her in the lifebuoy alone. He had to get into another lifebuoy
and the crew hove him up towards the bulwark.

Piecing this conflicting evidence together, it is probable
that Mr. Fritz’s statement is likely to be the most reliable. It
would appear that both did try to get into a lifebuoy, and that
the crew of Direct Kookaburra told one to get out, so Mr. Fritz
got out expecting the girl to get heaved up the ship’s side. The
crew then sent another lifebuoy down which he had to go forward
to retrieve so that he was not in a position to see what was
happening to Julie. As he was getting to the second lifebuoy,
Julie, panicking, may well have taken her lifebuoy off and tried
to follow him, and the crew could not then heave her up.

“Direct Kookaburra,
being a container
ship, could not be
considered the best
vessel for carrying out
such arescue. It has a
high freeboard,
approximately 26
feet (8m). At the time
the vessel had a large
GM, about 6.5 feet
(2m), making it roll
heavily. There was a
large stack of contain-
ers on deck, and they
were stressing their
lashings, which, had
they carried away,
would have led to the
possibility of the con-
tainers going over-
board.

"Equipment for
effecting the rescue
was also minimal,
consisting almost
entirely of lifebuoys,
ropes and rope lad-
ders. The vessel lost
steerage when mak-
ing less than 6 knots,
making her very diffi-
cult to handle.”
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After Mr. Fritz had been heaved up the ship’s side, he fell out
of the lifebuoy, back into the sea. Another lifebuoy was sent
to him and he was heaved on board. Because of Mr. Fritz falling
into the sea, it would be instinctive reaction to rescue him
before rescuing Julie, who was still on board the yacht, in rel-
ative safety. The yacht, by this stage, was drifting forward and
out of reach. Unfortunately, this situation probably made Julie
panic even more. Being left alone in the yacht, and seeing Mr.
Fritz’s predicament while being rescued, would have unnerved
her further.

Salacia drifted around the bow of Direct Kookaburra with Julie
still on board. Direct Kookaburra had to make another turn to
attempt to get back to Salacia. The first attempt failed. At
this time, the infrared video taken by the RNZAF shows a “hot
spot” (possibly Julie) in the water near to the bow of the
yacht. On the third run, the hot spot had disappeared. Some of
the hot spots were not apparent until sometime later when the
video was reviewed. The Direct Kookaburra then completed
another turn and Salacia passed very close to the hull on the
starboard (windward) side. The crew shouted and screamed down
to the yacht, but nobody appeared.

Salacia then drifted aft and under the quarter of Direct Kook-
aburra. The infrared video shows the stern of the ship rising
on the swell, over the top of Salacia. Unfortunately the air-
craft passed over the side of the ship just before the stern
fell and was unable to see if it actually struck Salacia. The
Master of Direct Kookaburra did see Salacia drifting out on the
port quarter and shone the Aldis lamp onto it and saw some
reflections. After searching, only some debris from Salacia was
found and no sign of Julie.

Thoughts from Mike Fritz

With the help of a number of cruisers in New Zealand, we were finally
able to make contact with Mike via e-mail. He had just returned from a trip
to Southern New Zealand in an attempt to clear his mind.

I too would like to let fellow sailors worldwide know what
happened so that it may never happen again, and should never
have happened in the first place. To be honest it was a mental
relief to leave and visit the country and try to get away from
all the questions about the accident—which have haunted me
more than the incident itself.

I have been advised not to say anything involving the accident
since it's still under investigation.

But I will tell you in general that my little Tayana 37 was a
great boat to be in as far as I was concerned. Fear about her
integrity was never an issue. The winds were recorded at the 70-
80 knot range with gusts and seas in the 25-35 foot (8-10m)
range with 50 feet (15m) showing up at least a couple times an
hour.

The barometer only did its thing late in the game and then fell
like a rock. I measured out a fall of 18mb in less then 24 hours.

I had a partial rolled-out storm jib in heave-to style, and
when the wind had somewhat eased, had jibed and was sailing off
the coast near the Bay of Islands before the accident.




Both photos Kristin Sandvik

Hio Avae is a Santana 37. At 37 feet
(11.3m) overall, she has a waterline of 31
feet (9.5m), a beam of 11.66 feet (3.6m),
a draft of 6 feet (1.8m), and displaces 7.2
tons. Kristin is at the helm (above).

HIO AVAE

We want to end this section of stories about boats voyaging to New
Zealand with the story of Hio Avae.

Kristin Sandvik, Hio’s owner and master, is like a member of our family.
She and our daughter Sarah went to school together, then both spent time
cruising with us through the South Pacific aboard Beowulf.

By the time we’d gotten to New Zealand, both Kristin and Sarah had the
cruising bug themselves and upon returning to California pooled their
resources to find a boat to take them back to the South Pacific.

Afteralong, frustrating search they came across a tired-looking but sound
Santana 37. The price fit their modest budget, and soon the two girls were
boat owners.

There followed a frenetic period of boat work, odd jobs to support them-
selves, and personal training before they were ready to depart (for a
detailed look at Hio Avae and her preparation see page 1,123 in Offshore
Cruising Encyclopedia).

After a season in Mexico, Sarah decided she wanted to pursue a music
career, so Kristin bought Sarah’s interest in the boat and continued on.

Kristin picks up the story in Nuku’alofa, Tonga:

Watching the Weather

Like everybody else, I was anxious about the passage from
Tonga to New Zealand. Like everybody else, I studied the rip-
pling lines of isobars on the weatherfaxes. But I could only
pretend to speculate. Despite my best efforts with several
weather books, I couldn’t figure out what to look for. I put my
faith in my cruising friends—particularly Thane on Shakti-—to
tell me when to take off from Nuku’alofa.

But on November 19, the drizzly, overcast, humid, windless
afternoon when Thane—and Bob McDavitt, New Zealand’s weather

Prior to sailing with
us aboard Beowulf,
Kristin had never
been to sea. She is,
however, a smart,
physically fit, and
determined young
woman. It will come
as no surprise to
those who know her
that she made an
uneventful passage
from Mexico to the
Marquesas, and
thence through
Polynesia to Tonga.
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“That evening, Bob
McDavitt forecast a
low expected to pass
North Cape on Sun-
day, the following
night. Southwester-
lies would sweep up
the North Island
coast Monday and
Tuesday. A 'quiet
high’ would follow
this low. A ‘reason-
able trough’ would
then come through
Thursday to Friday
followed again by a
high, which would
produce light winds
for the weekend. |
tried to sort out how
this weather might
affect our trip, but
latched onto McDav-
itt's words: ‘This is as
good a weather win-
dow as you can get
for this voyage.' ”

84

guru—said it was time to go, it didn’t feel right. I hadn’t ana-
lyzed the weather charts well enough to know if my reaction was
instinct or fear. Maybe it would never “feel right” to depart
for New Zealand.

So we—Hio Avae, Sandy (my crew), and I-followed the departing
fleet. As we motored out of Tongatapu’s westward pass, we looked
like ducklings, all in a row.

Then, Hio’'s propeller fell off.

We turned down all offers for help, and the rest of the group
sailed on. We returned to shallow water where we could drop the
hook and attach the spare prop.

Two days later, “totally propped” and feeling more psyched
about the journey, we took off in light southwesterlies. Hio
sizzled softly across Seven-Up seas. But we couldn’t enjoy it.
We were too anxious. Everybody gets hammered en route to New
Zealand. When would we get hit?

Our nightly ham radio position report at 1600 local, the end
of the 21st, found us at 22-11 S, 177-00 W, sailing slowly
south. We sailed fully canvassed, as the light southwesterlies
continued. We had motored 17 hours, and wanted to conserve our
60-gallon diesel supply. Also, we wanted quiet. Three knots’
boatspeed would do for the moment.

The light winds stayed with us. We had to keep sailing, because
Hio’s engine wouldn’t start. The starter motor had failed. We
sought advice from friends on the radio net, and worried that
we’d have to drift to New Zealand. A longer trip would expose
us to more weather. Ultimately, Sandy took the starter motor
completely apart and put it back together. He hadn’t changed
anything, but the starter fired.

The end of the 22nd found us at 22-39 S, 177-16 W, making about
4 knots in less than 10 knots of southwesterly breeze. The sea
was calm, the sky clear, and the barometer read 1008. We let the
wind determine our course, pushing us southeast, then west,
until it dropped altogether. Then, we motored for 16 hours,
using the WH autopilot to steer a rhumbline course to our New
Zealand waypoint.

That evening, the captain of Cornucopia offered his weatherfax
weather analysis. He suggested that the approaching low would
be “worth watching.” The small group of boats in our vicinity
were then “stuck” in a high, and expected very light wind for
the next few days.

By the 23rd we were sailing again, steering 230 in 8 to 10 knots
of breeze from the south-southeast. The barometer remained
fairly steady at 1010. Our position on November 24 was 23-525,
178-46W. We sailed through the night, but by midday the next
day, we were back to the “iron genny,” happy to point ourselves
directly to our Cape Brett waypoint.

We motored through our fourth day (the 25th) ham radio net
check-in at 1600, and reported our position at 25-05 S, 179-24
W. The seas remained calm, and the barometer remained high at
1012, but clouds had gathered. We motored on until Des of Rus-
sell Radio suggested we slow down to keep our distance from
strong weather expected for New Zealand.
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Following his advice, we drifted until it was time to prepare
Thanksgiving dinner, then cranked up the motor to offer the
chefs a steady motion. We shut down again to enjoy our feast and
gave thanks for many miles of safe passaging, and for all the
people who have supported us in our adventure.

As if saying, “You're welcome,” the breeze filled in as I gave
my 1600 report on November 26: 25-28 S, 179-49 E, steering 230,
making a boatspeed of 5 knots in 8 to 10 knots of easterly wind,
over calm seas, barometer at 1010. We enjoyed a beautiful night
of sailing, wing-and-wing, tweaking with the Aries windvane to
keep us on course.

By the end of the 27th, Thanksgiving leftovers were gone, the
barometer was dropping, and we rolled along with a beam-on swell
from the east. At 1600, we reported our position at 26-41 S,
179-26 E, steering 200 and making 4 1/2 knots in 10-12 knots of
northwesterly breeze. The barometer read 1007.

Signs of a Front

Looking back, I have to laugh at my log entry from 0700 the
next morning (28th). I wrote: “There’s been a change in the
weather: Classic front with angled clouds, rain, cold, yuck, no
wind yet.” The barometer had dropped to 1006. As we switched
watches, Sandy and I took the jib off the pole, reefed the main,
and clucked our tongues at the shifty wind.

Then I went to bed.

At 0900, Sandy called me out of bed. I came slowly, and made
hot cereal as I pulled on layers. I didn’t want to go out on
deck; it was cold and damp out there. I wrote a hasty log entry:
27-52 5, 179-01 E, steering 210, making 6.5-plus knots in west-
northwest winds to 20 knots, barometer at 1005, a drop of 5Smb
in the past eight hours. I noted that we were broad reaching
under reefed main and working jib, and didn’t blink as Sandy
hooted with pleasure from the speed.

My 1000 log entry reads: HAMMERED!

Minutes before, a spark of lightning had sent me packing the
GPS and autopilot-brains into the oven. Then, Sandy said: “Uh-
oh.”

“What?”

“Wind!” He was looking over his shoulder at the foamy white-
ness as the wind bore down on us.

“Run from it!!!”

“Can’t.” And suddenly we were heeled over farther than I've
ever experienced, and I was stripped down and on deck in my
underwear. My usual tropical strategy for keeping clothes dry
in the rain didn’t work at this latitude: I shivered and winced
at the pelting I got from the wind-driven downpour. From my
squeals, and the sound in the rigging, Sandy estimated the wind
at 50 knots. We scrambled to get down every inch of sail. Total
insanity.

Hio was over-canvassed and heeled over so that she wouldn’t
respond to her helm. We couldn’t get her to bear off on her own,
so I used the engine to make way and set the WH autopilot to
steer, while we sorted out the sail situation.

Barometer signals
change with latitude.
In the tropics
changes will be neg-
ligible, and any varia-
tion from the diurnal
norm of plus or
minus 1.5mb is cause
for concern.

As you journey
towards the higher
latitudes the barom-
eter begins to
respond more to
depressions. But the
signals that it gives
at 26 degrees, where
Kristin is now, are
substantially less
than what it will show
with a depression
another 8 or 10
degrees farther from
the equator.

The thing to remem-
ber here is that the
closer you are to the
tropics, the smaller
the pressure change
that is required to
create dangerous
weather.
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What Kristin and Sandy didn't
realize at the time was that
they had just gone through a
classic frontal passage. The
increase wind and the shift to
the northwest was probably a
line squall associated with the
cold front. As such, the odds
were that shortly the
barometer would start to rise
and the wind would drop.
Their position is shown by the

20KT, Hio Avae

heavy black arrow.

Hio Avae is equipped
with a powerful Aries
windvane and WH
autopilot, either of
which could steer the
boat in gale-force
winds.

However, there is
something comforting
about having the helm
directly in your hands
when you're not sure of
the weather.

86

Finally, we set the storm staysail, returned to hand-steering,
and ran to the east. I was chattering and frigid by the time we
had Hio comfortable in the howling wind. Sandy sent me below to
slap myself warm and get dressed.

Rain fell; the seas got lumpier but didn’t rise above 10 feet
(3m); and the wind dropped to 10-12 knots from the west. We
pulled up the main, reefed, to keep up our speed, then discov-
ered that the previous 50-knot punch had ripped a hole around
one of the cringle-points. This was the result of our primary
reefing strap breaking and the secondary clew line stretching
a bit. We dropped the main again (for future repair), and raised
the trysail.

Setting the Trysail

We had to experiment with the unfamiliar trysail’s sheet
leads, but eventually got it rigged properly. We continued to
hand-steer (which we would do until night fell and the weather
settled) on a course of 200 through rain and confused seas. The
barometer reached its low of 1003, from which it would slowly
rise over the next two days. At 1600, our position was 28-03S/
179-01E. Surprisingly, we hadn’t lost any ground to the east;
we had tiptoed south.

Three and a half hours later, the wind came up again, gusting
to 30 knots from the north, but we were sailing into the sunset
before a crazy huge double rainbow, which gave us comfort that
the storm had passed over. We continued broad reaching under
trysail and storm staysail, making 5 to 7 knots in 20-25 knots
of northerly wind.

My grateful log entry reads: “The wind is still blowing, the
seas are still boiling, but the moon is out, the sky is clear—
it feels like we’re sailing the night sky!” With these strong,
steady winds and renewed confidence, we could turn the helm over

Help |
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to the Aries while we relived the day’s chaos with teasing jabs
and nervous laughter.

Sandy and I counted our blessings. Fortunately, we had been
two days and several hundred miles behind our original fleet,
who experienced more intense conditions closer to New Zealand.
Had we left as planned with our friends, even if we had pushed
the boat, we would probably have been very close to where Freya
rolled in seas and winds that I don’t even like to think about.
Instead, we were hit from behind by 50-knot winds that flattened
the seas and scared us silly. We were totally unprepared,
despite the fact that we had both seen the change coming.

Fortunately, Hio took care of us. I truly believe that Hio
dropped her propeller blades on purpose, to delay our departure
and protect us. And she took care of us while we fumbled through
rarely-practiced storm tactic options. At one point in the mad-
ness, we tried to heave to, not because conditions required it,
but just to practice in case the weather got worse. Hio wouldn’t
heave to, so we kept running, and kept our fingers crossed.

Adding Sail

By 1600 on the 28th, we were able to pull up our number four
jib. Our position was 29-58 S, 178-23 E, and we were steering a
course of 200, making 5-plus knots in 10-22 knots of fluky west-
northwest wind. The barometer had climbed to 1005, and the seas
were still confused and relatively large at 10-12 feet (3 to
3.6m).

Des’ weather report described the low splitting and heading
towards New Zealand’s southern coast. He assured us that “noth-
ing dramatic” was forecast for our area.

Fluky gusts played with our nerves through the night, but by
early morning, the wind had dropped to zero again, and we turned
to our old friend Westerbeke. Sandy’s log entry reads: “Let’s
go north—it’s too cold down here!”

We motored for 13 hours. I sewed a lovely patch over the gaping
hole in the main as the barometer rose steadily to 1010.

By 1615 at the end of 30th, our tenth day at sea, we were at
32-505/175-57E, sailing fully canvassed (keeping an eye on the
shiny new patch) in ten knots of west-northwesterly breeze.
Seas were confused, but small at 2 feet (0.6m). A passing squall
stressed us out, called for a reef in the main, then teased us
with no significant wind (gotcha!). Once again, we sailed on
Seven-Up seas.

Des’ weatherfax was down that evening, but his earlier prog-
nosis indicated that we might expect west-northwest winds at
10-25 knots. Des recommended that we make some westing to
counter possible southwest winds near the Bay of Islands. Those
of us in close proximity who had experienced scary conditions
three days before and had heard what had befallen Woody Goose,
Salacia, and Freya, had no desire to deviate. Sara, Margarita,
and Hio Avae would stick to the rhumbline course—with a teeny
bit of secret westing added for good luck.

The wind dropped, and seas flattened. The sea was so calm that
Sandy and I spotted the black edge of a manta ray’s flipper on

Most sailboats will
achieve a high per-
centage of their
"hull speed” with a
very modest sail
plan, as long as the
wind is fresh.

Inthis case, Hio Avae
is making really
good time in a fresh
breeze with just a
few snippets of sail-
cloth set. The trysail
and storm staysail
represent less than
20 percent of her
total working can-
vas.
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“What would | do differently?

My log entry the morning we got
hammered is revealing: | knew
the weather was changing.
‘Classic front with angled
clouds...no wind yet.’

“But | hadn't bothered to pre-
pare, save tucking a reef in the
main, dropping the spinnaker
pole, and telling Sandy to keep
his eyes open. Whether it was
fatigue (from the stress of worry-
ing about the weather) or denial
that bad weather would hit us
that kept me from taking more
decisive preventative action, |
don't know.

the horizon, and motored over to have a closer look. At
1600, day 11, we reported our position at 33-55 S, 174-
39 E, steering a course of 200, motoring at 5 knots in
zero breeze. We motored through the night until we were
in sight of land-the Bay of Islands, gray on a dawning
horizon.

The wind cooperated, and we were grateful. We sailed
into the Bay of Islands before a building northeasterly
wind under gray drizzle. I danced all the way from the
mouth of the bay to Opua, and slept for days.

We had motored 99 hours and had a few drops of diesel
left over. We went through some rough weather, but were
spared the worst of it. We had been saved from ourselves
by a well-found sailboat. We made it.

The Santana 37 sailplan (left)
is substantial for its day,
enabling Hio Avae to keep
moving quite well in light

“Sandy also saw the storm com-
ing. He saw the gray wedge
against the sky and thought:
‘Classic front.” But he also felt

Hio building speed for the first
time in days, and got caught up
in the thrill of surfing the small
seas. We had been putting along
for days—Sandy didn't want to
miss his chance to RACE!

"When the wind slammed us
sideways, we just stared at each
other, stunned.

“Ultimately, we did the right
things for the conditions. We
reduced sail and ran. But it was
total chaos. Sandy had never
seen the storm trysail out of its
bag (where it lives, on deck), and
| couldn’t remember how we
had lead its sheets the last time
we practiced with it, two years
earlier in San Diego.

"I have learned these lessons
the hard way before: be pre-
pared, be familiar with your
storm canvas, familiarize your
crew; practice.

“Now | will pull the trysail out of
the bag before each major pas-
sage, or with each new crew-
member. We will run it up the
mast and lead its sheets. We will
also raise the storm jib. During
passages, we'll heave to for fun.
We'll even heave to in a squall
occasionally to practice.

“And | will learn about the
weather. ”
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airs.

storm staysail and trysail.

Below: Kristin testing the

Kristin Sandvik
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Understanding weather is a fundamental requirement for anyone making
an ocean passage. Along the coast, you can get away with relying upon the
official forecasts, but once you head offshore you need to understand the
mechanics of what’s happening around you.

This knowledge allows you to make your own analysis of current trends
and predictions for the future, and then compare them to what the shoreside
forecasters are saying.

In most cases, if there’s a difference, it is better to go with what you figure
out yourself.

We cover the basics of this briefly starting on page 186. For those of you
interested in a thorough text on this subject, please see Mariner’s Weather
Handbook.

For now, with the events of this section fresh in our minds, we’d like to
proceed with an analysis of the weather encountered.

Weather Rhythms

Weather doesn’t just happen without warning. There are almost always
precursors —warning signs.

These signs take place in the context of what has been happening over
time, so it is important to study both current weather data and what is fore-
cast for the future. This way, you develop a feel for the rhythm of what is
happening around you.

How far in advance of your departure this analysis process should start is
a function of the time of year and where you are. Crossing the Tasman, in a
situation such as these yachts faced, you would ideally start studying the
rhythms of the weather several weeks before leaving.

Using Historical Data

Historical data is rarely useful for specific passages. There is just too
much variation from year to year, and even within given seasons.

Pilot charts, guide books, even the venerable Ocean Passages for the
World are all based on averages of different voyages, and rarely match up
to the conditions found in any specific time and place.

Thus, it is very important to have the skills to analyze what is happening
during the season you have chosen to voyage.

Squash Zones

Squash zones occur whenever you have a vigorous high and a low pres-
sure system in close proximity. They account for the majority of all weather
difficulties encountered by yachts. Squash zones are one of the few weather
phenomena that are difficult to forecast from onboard data, because wind
direction and barometric pressure typically remain steady while the wind
increases.

However, if you have weatherfax capabilities (and this gear should be
very high on your priority list), you will be able to get a feel for how the
highs and lows are supposed to be acting, then modify this data based on the
conditions you encounter.
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Regional Idiosyncrasies

All weather regions of the world have idiosyncrasies, and react to long-
term large scale changes such as El Nifio and La Niha weather patterns in
the Pacific.

In the case of the South Pacific region near New Zealand during the
Southern Hemisphere spring of 1998, a strong La Nifia was in effect.

Among other things, this tends to increase easterly flow in the tradewind
zones; bring the trades further from the equator than is the case during other
times of the year; and creating more squash zone activity.

0 METSERVICE MEAN SEA LEVEL A

The two surface faxes _

below are from the New '“:h.v\
Zealand Met Service for
November 14 and 17,
1998. The high pressure
system is slowly moving
over New Zealand, with
the low to the north cre-
ating a squash zone. By
the 17th, the low has
wound down, but there
will still be southwesterly
quadrant winds for
another couple of days.
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Sea State

We’ll be covering wave and swell development later on in the book, start-
ing on page 198. For now, keep in mind that irregularly shaped and/or
breaking waves cause the most of the problems in heavy weather. The wind
may tear your sails, but will not damage your boat.

When the wind blows from the same direction for long periods of time
and is not excessively gusty, the seas tend to lengthen, as they grow over
time and distance. This allows them to absorb the wind’s energy, efficiently
minimizing the amount of breaking crests created—assuming that you are
in deep water and there is no countercurrent to steepen the waves and cause
them to break.

When you look at the comments of the various boats which endured days
of strong winds (in the case of Caledonia almost a week of gales), you can
see that the waves were not a danger.

But when the meteorological conditions change and the wind becomes
very gusty or rises rapidly, this uneven application of force to the waves will
cause them to break.

If the wind shifts with the passage of a front, the creation of a second wave
train, combined with the sudden removal of wind from the primary wave
train, typically creates breaking conditions.

Bomb Potential

Meteorological bombs are, fortunately, quite rare. However, they do
occur. If you are in the same area as one of these events, you will get ham-
mered.

That is not to say that you cannot survive—the vast majority of boats
caught in bombs make it through. The key thing is to have a feeling for the
risk factors involved in the developing situation.

A moderate or higher possibility of a bomb is going to affect your strat-
egy.

Both Freya and Salacia would have made much more strenuous efforts to
reach the Bay of Islands—even if it meant a night landfall—had they
known how high the bomb potential was.

The problem you have here is knowing that a risk exists at all (the subject
of risk analysis is covered in more detail starting on page 187). The profes-
sional forecaster may look at a given situation and say to himself “There’s
some risk here, but it is not certain, so I'll wait for the next shift to decide if
they want to make a severe weather warning.”

This is not an irrational act by the forecaster if the risks are low. After all,
he does not want to appear unduly alarmist.

But if you are 200 miles from port and know there’s even a 5 percent
chance of a bomb, you are going to push really hard to make better time.

You probably already understand that weather is the result of a difference
in temperature and humidity between adjoining air masses. The greater the
differences, the greater the energy source available to fuel the weather.

As we mentioned at the start of this section, spring and fall are the periods
of greatest temperature differential on the planet. Hence, they have the
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A high pressure system, building over the South Island of New Zealand,
is extending deep into the high southern latitudes, where the air is cold and
dry. As itrotates in a counterclockwise direction (the Southern Hemisphere
weather rotates opposite of that in in the Northern Hemisphere) it is bring-
ing that cold, dry air around its eastern flank and into contact with the low
pressure system to the north.

The lows discussed in this section all originated on the edge of the tropics,
and were loaded with warm, moist air.

Between these two systems, if you get the right mixture, you have all the
ingredients necessary for a major shift in the weather pattern.

Now let’s shift our focus to what actually occurred.

Computer Modeling

There are more than a dozen global weather computer models in use
today by major industrial countries. Each has strong and weak points, and
itis the job of the shore-based forecaster to decide which of the models are
doing the best job for the situation at the moment.

When we asked Bob McDavitt about the New Zealand modeling process
he e-mailed the following reply:

I regularly check the MRF (USA Medium Range Forecast) and
NOGAPS (US Navy). We also access Bracknell (UK), AVN (US Avia-
tion) and ECMWF (European Community Medium Range Forecast)
directly. Of the last three, we daily work out which model has
initialized best and has the best consistency record. That then
becomes the “model of the day.” We can electronically blend and
mix elements of each model plus our own ideas into the final
prognosis.

In my experience Bracknell is top dog, followed by WAF then EC.
As for MRF vs. NOGAPS, I find that NOGAPS is better; I'd rank it
with BRACKNELL. One bad thing about NOGAPS is that it doesn’t
do too well with blocking. One bad thing with MRF is that it
seems to overwork in local patches (so does the ECMWF) .

The MRF sometimes has flights of fantasy but turned out to be
the best model for forecasting the Sydney-Hobart race storm
last December.

The NOGAPS has a great display and if that’s all a mariner
works with it’11 serve him or her well.

You will be pleased to know that the output of all major world weather
models is available on the Internet. For more information on this subject
check out www.SetSail.com or Mariner’s Weather Handbook (page79).

Surface Synoptic Charts

When you are sitting in Fiji or Tonga you can usually copy faxes from
New Zealand, Australia, and Honolulu, Hawaii. They rarely agree with one
another, because the forecasters are all using their own expertise to decide
which of the models they like.

November 27 and 28
The issues facing the boats on the 27th and 28th are complex. To begin
with, as we already know, the forecasts issued by the New Zealand Met Ser-
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vice gave no hint of what was to come. A quick perusal of the faxes above
as well as those which follow will confirm that.

Nothing in these four forecasts gives more than the merest hint of the
severe storm-making material. To find out more about those risks, you must
look at the 500mb charts.

The 500mb level contains the key to everything happening on the surface,
and is especially important in forecasting severe events (for more informa-
tion on this subject see page 128 in Mariner’s Weather Handbook). The
best 500mb charts in this part of the world are available from Australia.

The top chart from
the New Zealand Met
Service is for mid-
night on Thursday
(0000ONZST on the
27th). The bottom
chart is for twelve
hours later—noon
Friday.

The movement shown
at 0000NZST (top) of
the low is 20 knots,
towards the east-
southeast. At
1200NZST the low has
actually moved more
southeast while the
high appears to be
intensifying. The low
driving right at the
main mass of the high
while the high grows
(from cold air sinking
down from aloft), is a
warning signal.

Nothing in the fore-
casts or on these sur-
face charts tells you
directly that there is a
risk of a meteorologi-
cal bomb.

One of the risk factors
to look at is the possi-
bility of large quanti-
ties of cold, dry air
being brought up
from the south via the
high.
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Midnight, Fri-
day (000ONZST
on the 28th)
and the low has
grown substan-
tially while the
high remains in
place.

There are sev-
eral features to
note on this
chart. The first
is the sharp cor-

ner on the northeast side of the high. Positive
curvature like this on high pressure systems
accelerates the wind substantially over what
would be suggested by the isobar spacing.
Next, the pressure flow perpendicular to the
coastline, which acts to block the wind, is
then going to accelerate in the gap in the
mountains north and south of Auckland.

The bottom chart is for noon on Saturday, by
which time Freya and Salacia had been aban-

doned.
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Bent Back Warm Fronts
From the extreme pressure drop reported by Mike Fritz aboard Salacia

(18mb in less than 24 hours) and from helicopter reports of the sudden
increase in wind velocity and gustiness, we know something significant
was going on with the weather. There are two probable explanations. One
is that the center of the storm “bombed” in the process of turning itself into
a bent back warm front structure. The other, favored by Bob McDavitt, is
that pressure drop and concurrent buildup in wind occurred as a result of
rapid southerly movement of isobars towards the high.

It is important to keep in mind that neither of these weather structures on
its own (vigorously expanding high or strong low) would have caused the
winds experienced. The central pressures weren’t high or low enough on
their own. What did the trick was the combination of the two, squashing the
isobars between them, in conjunction with the topography of New Zealand
in this area.

Help |
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Helicopter Pilot Comments

As the actual weather and sea state are important to evaluating how the
parachute anchor performed, we got in touch with Reg Ellwood, the NEST
helicopter pilot who rescued the Burmans.

We wanted to see if he had any actual wind, sea state, or pressure data
which would shed some light on this subject.

We measure windspeed and direction from our Shadin air data
system. With sensors and interfaces to the KLN90B GPS and other
aircraft instruments and equipment, we have a large amount of
air data available. We are mostly selected on windspeed and
direction and have a constant readout.

I remember shortly before the winch, while moving in on Freya
at about 100 feet (30m) above the water, observing the wind at
070 degrees and 72 knots. The aircraft must be in a reasonably
steady state of flight and the wind reasonably steady for the
Shadin to indicate.

I don’t recollect thinking that conditions were gustier than
might be expected in the circumstances. I have previously flown
in winds of this strength and higher.

I believe the wind backed up to 20 degrees at times but its
predominant direction was 70.

I don’t believe there was a large windshift. However, the con-
ditions had most certainly worsened on our second trip out. The
sea state was higher and steeper and the wind had increased.
Also, the cloud base was down to about 200 feet (60m) and lower
in places with heavier rain.

I would have to estimate the wave height at 50 feet (15m) dur-
ing the winch, based on radio altimeter readings. Some may be
lower, maybe the odd one higher. The next day the sea was mild
by comparison, and, during the search for the yacht Salacia, we
carefully measured the sea height at 35 feet (12m). The con-
tainer ship also involved was rolling 30 degrees side to side.

Conditions did seem to improve markedly towards the coast
although cloud cover was still down to 100 to 200 feet (30 to
60m) and visibility very poor.

Bob McDavitt’s Comments

Successful weather forecasting is obviously very much a black art. In
spite of all the supercomputers crunching away in government offices
around the world, there is still a human who has to put his or her experience
and intuition to work to make the best guess at the right prediction.

Aot of local knowledge is involved in this process. Don’t expect a mete-
orologist from one part of the world to be able to interpret things as well on
an ad hoc basis as someone who lives with the problems day in and day out.

You’ve already heard the cruisers in this section sing the praises of Bob
McDavitt. Let’s hear now what he has to say about the period we’ve been
discussing:

Every high that develops and spreads its isobars in mid-lati-
tudes will strengthen the trades in the tropics. During a La
Nifia the Walker cell is stronger than normal with greater upward
motion over the West Pacific and greater downward motion over

“On the second trip
out to Freya, the
seas were definitely
steeper and more
dangerous. | have
sailed offshore
across the Tasman in
gale conditions, and
my copilot was
ship’s engineer on a
tuna boat for a num-
ber of years in the
Pacific. We are
agreed the seas
were steep and
potentially danger-
ous to a small ves-
sel.”
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This is a GMS satellite
image in the visible
light range taken at
T000NZST on the
morning of November
28th—at the same
time Freya’s crew was
being lifted off by heli-

copter.

The spiral bands of the
depression center
clearly show a baro-
clinic or bent back
warm front type of
structure. Freya's loca-
tion would normally
have been out of the
worst of the effects,
but the strong high
pressure system cre-
ated a squash zone
and intensified the
winds.

96

the East Pacific. So there is greater feedback flow at ground
level, and thus stronger tradewinds.

So maybe during a La Nifia, we can get a stronger squash zone
to the north of the highs than occurs in E1 Nifio.

Anyway, these squash zones are normal-mainly in the autumn, as
the highs cross North Island. In a typical spring, highs migrate
along 30S so that we get lots of westerlies over New Zealand.
These westerlies are equinoctial and last spring they were
lower than normal.

500mb maps do not help in picking squash zones. The main thing
to watch is the intensity of the high. Anything over 1030 is
bad.

Once one squash zone occurs, it seems likely that there will
be another on the tropical side of the next high. They are
called bongi walu in Fiji, meaning eight nights of wind.

In November of 1998 we had a run of them thanks to the big
highs—not normal. The normal spring brings southwesters to the
Northland. Squash zones are usually an autumn/winter problem.

You have to be careful with the “weather window” between the
highs, because the lows that form on the western side of a high
can accentuate the squash zone just like the one on November 28.

Basically, the best strategy last November was for the yachts
to take on the squash zone during mid-voyage, and wait for a

University of Wisconsin, Space Science and Engineering Center
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non-squash zone for the Northland landfall (even if it meant
awaiting a southwester!).

I forecasted for nine voyages last November. I had to get some
of them to wait in Minerva for as long as a week, but I got most
of them through the worst of the squash zones without incident.
Some had it rough for a day or so, one had a dream trip with
barely any wind at all. The only yachts that got into trouble
were those attempting to make a Northland landfall during a
squash zone.

In a squash zone, the actual winds on our northeast coast are
stronger than those indicated by the isobars. This is something
that has even amazed the visiting America’s Cup meteorologists.
The locals have gotten used to it. It is caused by a river of
wind through Colville Channel whenever the air is stable, so
that the reservoir of air that builds up on the eastern side of
the Coromandel Mountains has to squeeze through the channel
between Coromandel and Great Barrier Island. This river of wind
mainly flows from Colville Channel to Bream Bay, but also
affects parts of Hauraki Gulf. Not much of it over the Bay of
Islands.

The 27th low was nothing special-but the 28 November squash
zone ended up with winds stronger than those in Cyclone Drena,
with sustained storm winds for longer than Cyclone Bola (1988),
the best of the decade.

I think if caught in 50-knot winds near a coast I’'d prefer the
chosen strategy of heaving to offshore, rather than going
inshore.

Sea State

A critical factor in evaluating the tactics used by the Burmans and the
effectiveness of their parachute anchor is the sea state.

Helicopter pilot Reg Ellwood told us that the sea state looked normal to
him for the conditions, with waves from a single direction. He confirms that
the wind was fairly steady from 090 true, in the 70-knot range:

Any time you have wind waves or swells hitting the shore, some of the
energy will be reflected back. These reflected waves sometimes bend
(refract) in one direction or another depending on local topography and sea
bottom shape. This is one reason why it is dangerous to close with a lee
shore. The reflected waves can interfere with the primary wind waves,
causing instability and breaking crests, sometimes from unusual direc-
tions.

To see if this could have been a problem with Freya and Salacia we asked
Bob McDavitt to tell us what he thought, based on the latest in situ data
from Reg Ellwood:

The waves refract as they come in so that they hit the coast-
line more directly, then they bounce and then refract again on
their way offshore.The coastline runs roughly from the north-
northwest to the south-southeast, so the outgoing wave train
would be coming from 210 degrees, going to 030 degrees, about
60 degrees off the wind.

But the reflected waves probably only start off with half the

“Our nautical almanac
says that wind speeds
quoted in forecasts
and warnings are
averaged out over
large areas. Near a
coast, sailors are
reminded to prepare
for wind speeds from
half to double the one
we quote.”
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energy of the incoming waves, and will gradually flatten as they
move offshore (into the wind), so maybe they are not a factor
after about 10 miles offshore. Certainly not at 100 miles off-
shore.

We know that reflected waves can help steepen the sea in the
region 3 to 8 miles offshore. (That was the case off San Diego
during the America’s Cup races on some days.) Within 3 miles of
the coast the interference pattern can be really nasty.

We know that one factor of squash zones onto a coastline is
what happens to all that water, which gets piled up on itself
at the coastline by the wind strength. On the West Coast of
North America it goes south, accentuating the coastal current.

Dynamic Fetch Possibilities

It is possible that the rapid buildup in waves encountered by the Burmans
was due to something called dynamic fetch. (See page 246 for more data on
this phenomenon.) When you have rapidly escalating wind strength blow-
ing over the same patch of ocean, it can raise a much larger sea than would
normally be expected from the wind, fetch, and time. This is the most prob-
able answer for the waves that rolled Freya.

500mb Analysis

We want to turn now to the 500mb fax charts, which are available from
Australia, and cover to just east of New Zealand. A series of four faxes fol-
lows. Had you been monitoring these for the week prior to arrival in the New
Zealand region, you would have seen a short wave trough developing in a
potentially dangerous manner. As we discussed in the chapter on Janamarie
11 these charts can give you an early warning sign that the risk potential is
increasing, so you can change your tactics before it becomes dangerous.

November 25, early
morning. These relatively
flat lines represent what
is known as “zonal”
flow—when the upper
level winds are more or
less straight in their
course. This is a very
unstable situation and
typically leads to a vigor-
ous 500mb trough as the
zonal flow breaks down.

If you had received this
fax from Australia, and
were half-way to New
Zealand, it should sound
a small alarm.

There is typically a day
and a half or two days
before a strong upper-
level trough develops
after zonal flow.
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The 26th arrives with
this data sitting on
your fax machine.
You can see that the
zonal flow is indeed
breaking down, and
an upper level
trough is beginning
to form.

From here on out,
the way this trough
develops, and its
rotation, will give us
the clues to any risk
factors involved.

Watch the heavy
dashed lines indi-
cating the trough in
this and the next
two faxes.

24 hours later
(morning of the
27th) and the trough
is rotating to the
east. This is a sign
that the trough will
intensify and that

"T’f&’ . ‘ any surface devel-
- opment will be sig-
nificant.

One of the factors to
remember is that
surface-level
depressions typically
take place a quarter
of a wave length to
leeward—in this
case east—of the
upper level trough.
A quarter wave
length here is just to
the west of the New
Zealand coastline at
this point in time.
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On the 28th we now have a fully developed, aggressive 500mb trough to windward of New Zealand.
Compare the shape of this to the previous two days, and note how elongated in a north-south ori-
entation this trough has become. This progression of trough shape—from zonal (elongated) to
sharply troughed—is precisely what provides the venting needed for rapid surface pressure drops.

Outside the tropics, if you do not have this type of troughing, large scale surface depressions simply
cannot mature. Hence, these charts provide the keys to teasing out the risk factors in any given
weather scenario.

500mb charts are drawn by computer, typically with little intervention by forecasters. In this part of
the world, they are apt to be less accurate than what you will find from North America or Europe, as
there is less raw data to feed into the computer programs. However, they still give warning, as we've
shown here and with Janamarie Il. It may be of interest to you that there were also warnings at the
500mb level for the Queen’s Birthday storm.

Help |
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If you think back with us over the preceding ten stories, several factors stand
out.

First is preparation. A boat needs to be well prepared before venturing off-
shore. Maintenance issues that are minor near home can create a cascade of
problems offshore. This applies to sails, mechanical systems, the rig, basic
structure, and, especially, steering.

In the case of Woody Goose, steering problems led directly to their difficulty.
Had Salacia repaired their motor mount at Minerva Reef, they would have
been safely anchored in the Bay of Islands well before their encounter with the
rescue ship.

We have seen where boatspeed, or a lack thereof, had a major outcome in sev-
eral of these stories. You will often find that half a day or less than 50 miles will
make the difference between survival weather and a stiff gale.

Had Shakti, Bucephalus, Annapurna or any number of other yachts in this
fleet been half a day later in their landfall, they would have been subject to the
same weather as Salacia and Freya.

Boatspeed is a function of your own knowledge, vessel preparation, and
above all, sail inventory. There is no substitute for having the right sails at the
right time. When these vessels left New Zealand the following fall, they all car-
ried a more efficient sail inventory. If you asked them today what they rate as
their most important cruising gear, they would all tell you that a good sail
inventory tops the list.

We would be the last to suggest that anyone rely on their engine to keep them
out of trouble. But when making risky passages, you can use the engine to get
to the next anchorage more quickly by motoring in light air and motorsailing
in adverse weather.

With a direct relationship between boatspeed and range from your fuel tanks,
you need to know in advance how hard you can press and still have adequate
fuel supplies.

Bruce Burman from Freya told us, “If I had any idea what we were in for, |
would have pushed much harder under power.” They could have powered at 6
1/2 knots (instead of 5 1/2) and the difference, over the hours they powered,
would have had them safely anchored before the blow hit.

It is common to have less than the amount of fuel necessary to make an entire
passage under power. This creates the conundrum of when to power and for
how long. A big part of this equation is having a handle on what the weather is
likely to do—so you make your powering decisions on the most informed
basis possible.

You should always second-guess the professionals. They get it right most of
the time, but they do miss now and then.

You are right on the spot, with up-to-the-minute data on wind direction,
speed, and barometric pressure. If you understand the basics of forecasting
(and it is not that hard) you will be in a much better position to judge the situa-
tion and make the appropriate decisions.

While we hesitate to
end this first section
of the book with such
negative experi-
ences, it is important
that we all under-
stand that the sea
can be an unforgiv-
ing task master, and
that we learn from
the experiences of
others who have
gone before us.

The vast majority of
the time, things will
be fine. Even when
the odd gale does hit
you, it is almost
always a matter of
comfort and delay
rather than safety.

Still, if you venture
offshore, it is pru-
dent to do so as well
prepared as possi-
ble.
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The "analysis paraly-
sis” referred to by
lan Mcintosh, the
professional skipper
aboard Bucephalus,
is common through-
out the cruising com-
munity. Among
other things, it is the
result of a little
knowledge being
dangerous. We can-
not emphasize too
strongly how impor-
tant a thorough
understanding of
meteorology is to
your mental and
physical comfort and
safety.
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Within the fleet we’ve discussed, there are at least five boats that used para-
chute anchors at one point or another. Of these, four had problems. In our opin-
ion, this is not an indictment of the parachute anchor so much as difficulties
arising from lack of familiarity with the gear. In all cases these were the first
instances of parachute anchor use for the boats in question.

We’ll discuss the entire issue of drogues and parachutes in great detail start-
ing on page 421. For now, keep in mind that whatever system you use—be it
warp, some form of towed speed brake, or a parachute anchor—you should
practice with it and understand its proper use before your safety is at risk.

You will recall that two boats made landfall in the Bay of Islands without
charts, because they had planned on making Auckland their first stop. With the
weather that was coming, one cannot quarrel with their decision at the end of
the voyage. It is always best to have details for alternate destinations aboard.
Adverse weather or some other emergency may force you to seek a different
harbor. It is best to be prepared.

Finally, even though ultimate risks are minor, we should all have an under-
standing of emergency procedures for abandoning ship during a helicopter or
ship rescue along with a secure means of maintaining communication with the
would-be rescuers.

We have the unfortunate situation with Julie Black to think back on. Had she
clipped her safety harness to the rescue sling, she could not have slipped out.
The same holds true for a helicopter hoist with many of the strops in use. If you
hold your arms down, you are okay. Raise your arms overhead and you will
slip out. (The entire subject on rescue is covered in more detail starting on page
117.)

We wish to conclude this section with some thoughts on chance. With normal
preparation and skills, the odds of an unhappy ending are very low. If you pre-
pare yourself with weather know-how, understand your boat, and know how to
use its safety and heavy weather gear, your odds are further improved.

But nothing in life is risk-free. Every time you get out of bed in the morning
there are risks to your physical well-being. These risks probably increase sig-
nificantly when you get into your car. If you happen to be driving your car on
the weekend, after ten in the evening, the risks are really high. Does this stop
you from going to the movies on Saturday night? If not, then the threat of heavy
weather should not keep you tied to your marina.

Future Plans

One of the most interesting parts of the story we’ve just told is the impact of
the 1998 spring crossing on all of the cruisers who made it.

All of the participants you’ve just met will continue cruising. For Thane and
Corinne on Shakti, Josh on Caledonia, and Buddy and Ruth on Annapurna, the
fall was a time to prepare for and then make another passage—this time from
New Zealand back towards the tropics. Fred and Judy aboard Wings are spend-
ing the winter in New Zealand, tending to various work projects, and will be
off to the tropics next year.

I think Fred’s comments on the experience could be considered typical:
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No one seems to be on the verge of quitting. However, many
people were shaken by the deaths of people they knew and had
cruised with. It made us all realize how close we are to tragedy
each time we go to sea. We also realized how rough this stretch
of water is. We’d all heard that before, but now we have more of
an understanding of just what that phrase means.

I also think many cruisers, in addition to telling each other
that “there but for the grace of God...” have spent some time
on quiet reflection. We are looking again at our preparation and
equipment, and vowing to be better prepared and equipped next
time. We made it last time, possibly through a little luck, and
we know where we have room for improvement. We, and others like
us, are determined to make those improvements.

Kristin Sandvik’s appraisal of the post-November thinking among the cruis-
ers is also worth considering:

Most of us were shell-shocked and giddy upon our arrival to New
Zealand. We loved it more than anybody has loved any country
ever. Nobody wanted to endure the stress of that passage again,
and many cruisers shopped around for property and considered
the options for yacht delivery.

Some cruisers have decided to stay in New Zealand beyond hur-
ricane season, for emotional, financial, and other reasons
(like wanting to secure a spot to be close to America’s Cup
action). Also, some cruising partners have opted to do the pas-
sage by air, and meet their boats in Tonga or Fiji. Those who
aren’t ready to head north under sail just aren’t.

However, once the cold days of autumn set in, many cruisers who
thought they would put off a major passage for another year—or
forever—changed their minds.

I was in Tutukaka in May to bid farewell to friends as they
headed for Fiji. Every morning, men and women gathered around
the daily weatherfax with their coffee cups to study the move-
ments of high and low pressure systems, debate the three-day
forecast, and identify the “weather window.” At least two dis-
tinct groups of boats had already left New Zealand for the Trop-
ics, leaping through so-called weather windows, and both groups
had been hit with heavy weather. My friends compared the weather
patterns from the previous trips with the current prognostica-
tions. Their comprehension of the faxes showed a high level of
sophistication, built out of necessity.

I hope to apply that same level of sophistication to my next
passage, whenever that may be. I'm staying behind. It’s not a
fear of the passage that keeps me in New Zealand. I love New
Zealand and am trying to get residency. But I expect the call
of the sea will lure me out again.

Mike Fritz sounds like he will be looking for another boat once he has fin-
ished up tying the loose ends from Salacia’s “rescue.” And the last time we
talked with Bruce Burman he was giving serious thought to what sort of vessel
they would choose to replace Freya.
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Beating to weather in 60 knots gusting to 80—it can be done with the correct sails and steering technique.




PREPARATION

Heavy weather stories with unhappy outcomes are almost always the
result of a chain of events—usually starting with some small issue that is
overlooked before heavy weather hits. It may be maintenance, safety gear
that is lacking somehow, or a structural problem.

Usually these weaknesses don’t seem that important in the context of
local cruising, but it is far better to address these issues before you depart.
That way if the time comes to do battle with the elements, you have as many
factors in your favor as possible. This gives you the maximum leeway and
flexibility in choosing tactics.

In this section of the book, you will find detailed discussions of storm can-
vas inventories, heavy weather self-steering issues, life rafts, as well as the
requirements for working on deck in rough going.

We will also be discussing interior safety, avoiding system and rig failure,
and preparing the boat before departure.

Last, but certainly not least, we will discuss preparing crew and skipper
for battle with the elements.

Much of this material may seem to be superfluous —after all, if you follow
the right seasons, watch your weather, and sail prudently, you may never
encounter truly severe weather.

But the preparations made for the worst conditions will also stand you in
good stead in moderate winds. You will find yourself sailing faster, with
less problems in 25 knots of breeze, if you are properly equipped and
trained for 50.

There is also a sense of security that comes from knowing that you, your
crew, and your vessel are prepared for whatever nature may toss your way.

105



Knockdown check-

list:

0 Washboards ready
and lockable.

0 Storm covers fitted.

OAll loose gear from
deck stored low in
the boat.

ODeck gear double
lashed.

0 Positive locks on
locker doors,
stoves, batteries,
floorboards, and
fridge doors.

0 Storm canvas
checked, hanks
lubed.

RISK ASSESSMENT

The level of heavy weather preparation required is a question of risk
assessment. You wouldn’t, for example, bolt down your floorboards, dou-
ble-lash the dinghy, and remove weather cloths for a short hop in the
tradewind belt.

On the other hand, any passage in an area of rapidly changing weather;
across strong currents (especially warm ones); or taking place during gale
seasons, calls for the highest state of preparation before you depart.

You don’t have to be caught in a strong gale to create problems through
lack of preparation. A sail on a day with winds in the 25- to 30-knot range,
if your gear starts coming apart in the puffs, can create a real mess.

Preparing for a Rollover

Looking at your systems, sailing gear, storm equipment, and vessel
preparation is best done with an eye towards a severe knockdown or roll-
OVer.

First on our list is watertight integrity. Seat lockers should have heavy-
duty hinges and latches with positive catches, as well as well-sealed
upstands so they won’t leak when the cockpit is filled with water.

The companionway is one of the most vulnerable parts of the boat.
Washboards need to be extremely strong, and the washboards and sliding
hatch must have positive locks —typically barrel bolts. This will prevent
them from opening unexpectedly in a knockdown or rollover.

Cockpit drains should be extra large, and if they have restricting grates
on them (to keep bits and pieces from being lost overboard) the grates
should be removed to improve drainage on serious passages.

Dorade vents should be removed and capped. Caps for inside the boat
must be handy, in case the cowl or dorade box is lost.

It is amazing how much water will run down your chain where it enters
the chain pipe and anchor windlass. It is best if the chain is removed, the
anchor secured, and the chain pipe capped or stuffed with rags and taped
with duct tape.

Storm covers should be fitted to all hatches. If not, they should be ready
to apply when required.

As a preventative measure, it often makes sense to give the windlass a
cleaning and lube job, then wrap it in plastic and affix its cover. In really
heavy weather, there will be so much water forward that the pre-lubrica-
tion and sealing may just be enough to make this vital piece of gear func-
tional at the next anchorage.

Clear the Decks

There are two reasons for clearing the decks of loose gear. First, anything
loose on deck will probably be lost early on, even in a moderate gale.

Second, when it does come adrift, the odds are that, for a short period of
time, the loose gear will have the potential to do damage to the boat and/or
its crew.

Inflatables should be deflated and stored below, anything stored in the
hard dinghy should be removed, and it should be inverted. Jerry jugs, sail-
boards, fender boards, etc. should either be left behind or stored below.
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There may be situations where you have sails on deck, either in their bags
or tied to the lifelines. Even in moderate gales, this can be a prescription for
disaster. A small boarding sea will have the power to remove these from the
deck, and they will tend to take what they are attached to as well —leaving
your lifeline system bent and broken.

Extra Lashings

The gear left on deck must be heavily secured —and the hardware to
which the lashings are attached should be stout.

Padeyes must be through-bolted with backing plates.

Lashings are better if made up from a series of turns with lighter line
rather than fewer turns of heavier cordage.

If you have a hard dinghy or RIB on deck, you will want the bow, stern,
and athwartships secured. The average dinghy should be secured to at least
six padeyes.

If any anchors are left on deck (most should be in the bilge), they will
require extra lashings and well constructed chocks.

Life Raft Security

Life raft storage and security is always a conundrum. As you will see in
the notes to the 1998 Sydney-Hobart Race storm (starting on page 296);
and as we have learned from the Freya experience, keeping the life raft
aboard in a rollover is difficult.

Yet storing it below, in a soft pack, is not a panacea. Rafts in soft packs can
be unwieldy and difficult to deploy quickly.

One answer is to have a built-in locker on deck, which structurally pro-
tects the raft from the force of the sea. Another option is to have an
extremely strong stainless steel frame which is through-bolted to backing
plates.

Storm Windows

The subject of storm windows is important. (They are covered in more
detail in Offshore Cruising Encyclopedia starting on page 257.) Your storm
windows need to be easy to attach. The securing system must be extremely
strong to withstand the force of the sea if the boat is rolled or dropped off a
wave.

It is far better to fit storm covers before you depart. Once at sea, by the
time conditions deteriorate to the point where you think storm covers are
required, digging them out from under a bunk and going on deck to install
them is the last thing you will want to do—the odds are that they will stay
under the bunk until a port or window is lost.

Fit them before you leave.

Center of Gravity

The vertical center of gravity (VCG) is the sum of all the weights in the
boat—rig, keel, hull, payload and cruising toys, and their height above the
waterline. The higher this is, the less stability you have. Nothing helps the
boat withstand punishing wind and waves better than a low VCG.

The further the weight is above the waterline, the more impact. A roller-
furled jib that weighs 75 pounds (35kg) might have a VCG of 30 feet (9m)
on the average 40-foot (13m) yacht. This is the equivalent of removing 600

Improving center of

gravity:

OBring anchors and
chain off ends of
boat and store in
bilge.

0 Deflate dinghies
and stow below.

ORemove all deck
gear that is not es-
sential to the opera-
tion of the vessel
and store it low in
the boat.

0 Move heavy gear on
shelves to lower
storage areas.

OMake sure lowest
tanks are used last.

O Drop any unneeded
roller-furling head-
sails.
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pounds (272kg) from the ballast in your keel —not exactly what you are
after in heavy weather.

All the weight modern cruising boats accumulate on deck raises their
VCG. The effect is rarely noticed because gear accumulates slowly. But if
you take it all off one day for a brisk daysail, you will be amazed at the dif-
ference in performance.

Weight at the ends of the boat is a factor as well. The further the weight is
situated from the pitch center (usually just aft of the mid-point of the water-
line) the more it affects your motion. This is especially important when
close reaching and beating.

You want to remove as much weight from the ends as possible. For exam-
ple, take anchors off the bow and stow them below the floorboards, where
their weight will enhance stability rather than reduce it.

Windage

Windage is a huge factor in the ability of the boat to beat, heave to, and
even hold station with a parachute anchor.

The more windage, the lower the performance. Windage that is located
forward —such as roller-furled sails—makes the boat tend to shear at
anchor, both in harbor and when on a parachute.

If you expect bad weather, get large roller-furling sails down on deck,
brick them, and store them below.

The same applies to leecloths and sailing awnings (although leecloths
will help the boat hold her head up when hove to
or on a sea anchor).

If you can’t get the roller-furled headsails off the
headstay, they need to be secured so they cannot
unfurl. Rolling extra wraps of sheet helps, but
there is still a great deal of load on the furling gear
and line.

Securing the Interior

From reading the Burmans’ account of their
knockdowns, you know that the interior rapidly
becomes a mess unless everything is well
secured.

If you are prepared, a mast-in- or mast-near-the-
water knockdown is no big deal. If you take a
really severe knockdown, and the interior stays
clean, it is easier for you to deal with the critical
issues on deck.

When you are looking at your interior there are
two levels of knockdowns to consider. The first is
and less than 90 degrees. Here, the main issues are
locker doors, drawers, which face athwartships,
and loose gear on shelves.

A dab of 3-in-One oil on storm headsail  You will want to have positive locks on all doors

hanks keeps them working freely.
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and drawers —this does not mean finger locks.
(For more information on this subject see page
1,013 in Offshore Cruising Encyclopedia).
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Fridge and freezer doors need to have hinges on one end. Floorboards
should be secured as well.

The acceleration (G-forces) with a 60- or 70-degree knockdown are not
particularly high. But when you have the mast pointing 30 to 90 degrees
below the surface, the G-forces can be quite high.

As we saw with Freya, the floorboards screwed down after the first inver-
sion came loose with the second, more violent roll.

The two most potentially dangerous items in the interior are batteries and
stoves. Of course these will have positive hold-downs from the builder. But
they need to be checked. In the case of batteries, make sure that no battery
acid has gotten to the hold-down system. With stoves, always make sure
that the locking mechanism on the hinges is functional.

Chafe

Chafe is always a battle—it’s something you’ll have become familiar
with long before the onset of heavy weather.

The occasional flogging and high loads experienced during storm condi-
tions will exacerbate any earlier tendency toward chafe. So, the key here is
to understand its causes, and eliminate them during more benign condi-
tions.

A situation that might have lasted for a thousand miles before breaking in
moderate trades may go in just a few hours when the boat is loaded up with
50 knots of wind.

Pump Issues

There should be a variety of bilgepumps aboard —both powered and man-
ual. Electric pumps should be mounted well above the floorboards in an
easily-accessible locker, with an oversized strainer right where it’s easy to
reach.

Electric pumps need a manual override for when the float switch fails.

With submersible pumps, you will need to make sure they cannot back-
siphon (and flood the boat) when the boat is at extreme angles of heel, or
when it’s sitting very low in the water. (See Offshore Cruising Encyclope-
dia page 796.)

We always fit a damage-control pump—a high capacity unit that is either
engine- or genset-driven or has its own power source.

If you don’t have an engine-driven pump you can make a “T” off the
engine’s saltwater intake. This will be far more effective than most electri-
cal pumps, although not as good as a dedicated pump.

You will also want to have easily operated manual pumps, fitted where
they can be comfortably used for hours on end by a tired crew.

Finally, one of the most effective pumps in the world is a large bucket in
the hands of a crewmember with water up to his knees (see the Tzu Hang
story starting on page 199). We typically carry one bucket for each crew-
member. They come in handy for storage and only once, in the early 1960s,
did we have cause to use them, but we were very glad to have them aboard!

These buckets should be strongly made, with heavy-duty handles and
reinforcement points where the handles join the rim.

Drogues/Para-

Anchors:

O The entire subject of
drogues and para-
chute anchors is
covered in detail
starting on page
421.The thingtore-
member now is that
you want your sys-
tem set up and
ready to deploy be-
fore leaving port.

OYou and your crew
must also be familiar
with deployment,
proper attachment
to the boat, and re-
trieval.

Storm sails:

O Your storm sails will
rarely be used. They
should attach with
piston hanks to a
cutter stay or extra
headstay. The hard-
ware on the sail will
probably have been
sitting stored for
some period of time
and may be stiff.

O Storm canvas should
be removed before the
passage, hanks worked
and lubed lightly,
sheets and pennants
checked, and then
stored where easily ac-
cessible.
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Key items to check:

0O Fuel filters fresh.

OFuel tank sumps
cleaned out.

OBrackets tight, no
cracks.

O V-belts in good con-
dition—replace if in
doubt.

O Shaft coupling tight.

O Stuffing box proper-
ly adjusted.

0 Oil and coolant lev-
els topped off.

Mounts and brackets:

Engine mounts,
pump, compressor,
and alternator brack-
ets are subject to puls-
ing loads—referred to
as “torsionals” by
engineers. These
loads are caused by
the firing order and
nature of the diesel
engine. As a result,
the brackets and bolts
which hold engine
arts in place tend to
oosen and/or crack.

If you have four bolts
holding a given
bracket and one is
loose, it puts an addi-
tional load on the
other bolts. Pretty
soon they will all
loosen or fail entirely.

OMake a habit of
checking all the ac-
cessory bracket and
motor mount bolts
before each pas-
sage.

O Inspect the brackets
for cracks. Pay par-
ticular attention to
the edges of welds,
corners, holes, and
bends.
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ENGINE AND DRIVE TRAIN

For most passages, whether you have an operable engine or not is a ques-
tion of time and convenience. Most of the time, in fact, it is more pleasant to
face the challenge of making your way without the aid of the iron genoa.

But when you cross a body of water— where the longer you are out, the more
risk you face from weather systems—reliable machinery becomes important.
This rings true especially when you consider that during the equinoctial gale
seasons, periods of calm are often followed by vigorous depressions.

General Maintenance

It is rare that a problem with your engine or drive train will arrive without
forewarning. You can catch problems before they become serious if you
have a formalized maintenance routine. It is especially helpful to keep your
machinery clean, with paint in good condition (preferably a light color).

You will quickly get used to the way things look and sound, so you can
spot imminent problems before they become major.

We always clean our machinery spaces at the end of each passage. This
prevents a buildup of dirt and oil, and gives us a chance to catch any prob-
lems well before we are ready to head off on the next passage.

Fuel

If there is any sediment or algae in your fuel tanks, it will be dislodged by
bouncing around in rough weather. These contaminants will then block the
fuel filter, in which case engine operation becomes problematic —precisely
what occurred with Woody Goose.

Keeping tanks clean, using a biocide in your diesel to prevent algae
growth, and having oversized dual filters (so while one filter is being
changed the engine can run on the second) will all help the reliability of
your engine in heavy weather.

Oil

You have probably heard this before, but the single most important thing
you can do for your engine is to change the oil on a regular basis. Yes, it is
an obnoxious job, but it will pay big dividends at some point in your
engine’s life.

Vulnerability to Flooding

Look at your engine in the context of a flooded interior. Where is the dip-
stick? If it does not come close to the top of the engine, and the engine is
located low in the bilge, consider making a longer dipstick and housing.

This will prevent saltwater from mixing with oil. The same applies to dip-
sticks and/or breathers for the injection pump and transmission.

How about the starter motor? How early in the flooding process will it be
out of order? Can you seal the terminals to get them to operate when wet?

V-Belts

More problems are caused by poor quality V-belts and/or misalignment
than by almost anything else. (See Offshore Cruising Encyclopedia page
760 for more data on V-belts.)

Make sure you have the highest quality belts available, and that accessory
brackets are properly aligned. Significant dusting (sometimes referred to as
the black fuzzies) is a sure sign that your pulleys are out of alignment.




STEERING

Shaft Coupling

You would be surprised how often vessels are disabled because the pro-
peller shaft comes loose from the transmission coupling.

Keep an eye on yours. Check bolt torque, and if possible, make sure the
bolts have safety wire on them.

Stuffing Box

A leaky or improperly adjusted stuffing box won’t sink your boat (as long
as you are aboard), but it will slow down the speed at which you can power.

And you just may need that extra speed to beat the next storm.

Know how to adjust your stuffing box and replace the packing material or
lip seal, if it starts to leak.

Propeller

As you are cleaning the bottom before departure, you should also check
the propeller for large nicks which might knock it out of balance. Also, be
sure the split pin locking the nut on the end of the propeller hub is in place
and in good shape.

STEERING

It is not unusual to have decades-old boats, on which no one has ever
checked the steering system. Yet if that system fails, it can be extremely
dangerous. The odds are that if there is a weak spot in the system, it is going
to fail in heavy weather, when lack of control could have serious conse-
quences.

Since your steering endures constantly reversing loads throughout its life,
the bolts in the system are at higher risk for loosening than elsewhere
aboard. Even if the system is hard to access, it is still worth checking before
each serious passage.

Quadrant

Make sure the quadrant bolts are really tight. If any are loose, make a note
of it, and check that point again in the future.

Inspect the quadrant for cracks. Pay attention to the area around bolt
holes.

Look carefully at the attachment points for the steering cables. These are
typically eye bolts and can fail either at their threads, or at the eyes.

If you have a hydraulic system (or hydraulic pilot), examine the cylinder
mounting bolts. Look at the clevis pin where the cylinder attaches to the
quadrant. Check for any signs of leakage or scratches on the cylinder rod.

Sheaves
Sheaves should be lubed periodically. Inspect fastening bolts. Look for

cracks. Run your finger carefully over the inner surface of the sheave,
checking for roughness.

Steering Cables

Check the entire steering cable for “meat hooks,” or tiny breaks in the
wire. If you can see or feel a few, more will be hidden inside of the wire.
These indicate that it is time for a new set of steering cables. You should

Make sure that the
steering is free and
runs easily, and that
there are no binding
or hard spots as you
turn the helm.
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carry a spare set of steering cables.




Ri1G AND RIGGING

Streering system

check:

ORudder bearing in
good condition—no
excess play.

0 Quadrant and steer-
ing sheave bolts
tight.

OlInspect steering
chains for cracks.

0 Check cables for
meat hooks.

0O Emergency steer-
ing system easily
accessible. Test
relieving tackles.

Rig and rigging sur-

vey:

0 Check wire termi-
nationsfor cracks,
broken strands,
elongated holes.

0 Check tangs for
cracks and elon-
gation.

O Spreader bases
tight.

O Spreader ends
seized.

ORoller-furling
joints tight.

O Review all welds for
cracks and hole
elongation.

0 Make sure turnbuck-
le toggles are free
acting. Look for
cracks on toggles
and turnbuckles.

OTighten gooseneck
and vang fasteners
(and re-check every
few days at sea).

0 Be sure all deck
hardware is clean
and operates
smoothly.
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Pay particular attention to the ends of cables where they are swaged or
clamped, where they run over the corners of the quadrant, and where they
run back and forth over the steering sheaves.

Finally, inspect the cable clamps carefully. Ensure that they are properly
installed with the bolt on the tail, and that the clamping bolts are tight.

Rudder Bearings and Shaft Seal

There are all sorts of rudder bearing systems. Some are as simple as a
round piece of plastic, others may have a bronze bushing or roller bearings.

Whatever the system, check the shaft and quadrant for play.

If you have aroller bearing system, you will want to periodically remove
the rudder and check that the bearings and their cages are in excellent
shape.

There will probably be a shaft seal somewhere along the rudder. It should
be properly adjusted. Carry spare packing material.

Attachment

If you have a keel- or skeg-hung rudder, there will be hinges and/or pintels
and gudgeons under water.

Look at the fasteners and be sure they are tight and not working. The mat-
ing surfaces of the pintels/gudgeons and hinges should not be excessively
loose.

Keep an eye out for electrolysis.

Steering Chain

The one item in the steering system that is probably at the greatest risk is
the steering chain, which runs from the end of the cables, up and over the
wheel sprocket.

Keep this clean, lubed, and inspect each link for cracks where it joins the
next link. Carry spare joining links.

Emergency Steering

You are going to have some form of emergency steering aboard. Make
sure you have steered the boat with it in a fresh breeze. The odds are that it
will be difficult to rig, and require relieving tackles to help take the strain
when the wind is blowing hard.

Relieving tackles sometimes require special attachment points, through
bolted padeyes in the deck or cockpit.

With rudders that extend to or just past the transom it is often possible to
rig steering lines to the aft upper corner, there may be a hole for that pur-
pose.

RIG AND RIGGING

Next to steering problems, it is probably rig-related failures that precipi-
tate the most problems offshore.

Maintenance problems occur over time. They start small, show evidence
of the problem, and progress. If you make a habit of inspecting the rig
before each passage and occasionally at sea, the odds are you will never
have the rig down around your ears.

We have made a habit of going aloft periodically at sea to have a look
around. On our older boats, this has typically been every third day, condi-
tions permitting, of course.




RIG AND RIGGING

Starting on page 327, you will find a story about one of the worst two
blows we have ever experienced. It was in the Aghulas current as we were
approaching Durban, South Africa.

This was the fourth in a series of gales we’d been through. Prior to its
arrival (and before we knew it was on its way), Steve went aloft to give the
mainmast a quick once-over.

He found that the lower port shroud had three broken strands showing
from its swage terminal. We had a spare aboard so this was not a major
problem, but as we started to replace the shroud, a black wall appeared to
the southwest.

Ten minutes after the shroud was replaced, we were pounding to wind-
ward on port tack, shortened down to staysail and reefed mizzen in 55 knots
of wind. We sailed that way for the next 2 1/2 days.

Rig Check

Periodically, at least once every couple of years, we like to pull the stick
and have a really thorough look at things. At the same time we disassemble
rigging from tangs and re-lube the clevis pins, so they are easily removed.

Turnbuckles are cleaned and lubed as are their clevis pins.

Before leaving on a passage we go aloft and check the wire terminals,
tangs, spreader bases, and spreader tips making sure that any seizing or
bolts which hold the shrouds in place are in good shape.

Where there are welded tangs, as with head and cutter stays, look for
cracks in the weld and hole enlargement.

Make sure that all split pins are in place.

At the same time as you inspect the structure, make sure there are no sharp
edges which can chafe or tear headsails.

Roller-Furling

Most roller-furling systems require periodic maintenance.

Make sure the extrusion connections are in good shape, have a look at the
upper swivel, and check the control line for chafe.

An additional layer of security can be obtained in heavy weather with
roller-furled headsails by wrapping a spinnaker halyard (or spare jib hal-
yard) around the sail in the opposite direction to which it is rolled on the
furler.

Booms

Booms seem to have more problems than any other segment of the rig.

The area at highest risk is the gooseneck. Check fasteners, clevis pins
(which should be lubed at least once a year), and welds.

The next trouble spot is likely to be the vang attachment on the boom and
at the mast base.

Watch for cracks in any weldments and in the slot in the boom through
which the vang lug protrudes.

It is not uncommon to have continuing problems with vang and goose-
neck bolts loosening up after short periods of time. One way to deal with
this is by epoxying the fittings into place. The epoxy gets rid of the move-
ment that precipitates fastener loosening in the first place.

Keep a close eye on all fasteners at sea.

Preparing for a blow:
With all of the pre-
ceding done before
you leave the anchor-
age, and with peri-
odic checks while
underway, the
chance of a problem
creeping up unex-
pectedly are substan-
tially reduced.
Still, when you know
there's a blow due
shortly, you will want
to give things one
more quick once-
over.

O Check lashings on
deck.

O Re-inspect the bot-
tom end of the rig
and boom.

OCheck reef pen-
nants, and make
sure storm canvas is
accessible.

OFit storm shutters
and remove dorade
cowls.

0O Sit back, relax, read
a book, and try to
get some rest.
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SAFETY ON
DECK

All vessels have their own
motion, their own way of
4, reacting to the sea. Since you
will be used to the motion
after a few days at sea, any-
thing out of the ordinary will
be immediately apparent.

As you move around the
boat, make sure you go from
handhold to handhold. Never
lean out over the lifelines to
work. Always use your safety
harness. We wear our safety
harnesses any time we are on
deck under sail —even in nice
weather.

Work against the roll of the
boat, so you get into the
rhythm of keeping your bal-
ance.

Avoid stepping on sails that
are flaked on deck; they tend
to slip out from under foot.

The real danger is in the
wave which is out of order,

Working on deck in heavy weather requires concentration and aware- one that is larger than others
ness. You should know when the next sea is to hit. As shown here  or coming from a different
depending on lifelines is never a good idea. It is better to hangonto  direction. This may happen

structure—handrails, rigging, or spars.
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on a periodic basis, or may
not have happened at all —yet. But “sneaker” waves are a part of life at sea,
so be alert for them.

If you sense that the boat is about to be nailed, it is usually best to drop
what you are doing and hold on with both hands (or arms). Use your arms
to completely encircle an object, and bring your strongest muscles to bear.
For example, you can hold on much better by circling your arms around a
shroud, than by holding on with your hands. If there isn’t time to get both
arms around, at least use one arm, bringing the shroud or stanchion into the
crook of your arm.

At the Beginning of Your Watch

You are most vulnerable when you first come on deck. The odds are
you’ve just crawled out of the sack, are not fully awake, and are not yet used
to the motion of the deck (which will be considerably more active than
below).

Stock Newport




SAFETY ON DECK

Stock Newport

There are times when it is necessary to re-reave a reef pennant or tie off a safety
line through the reef clew (so the reef pennant can be unloaded). In this case, a
safety harness is attached to a halyard, just in case. Still, there’s a chance being
taken here. If you are cruising, it is a lot easier to head up on a beat and bring the
boom over the deck where it is easier to work.

Take a few moments in the companionway before entering the cockpit
and get used to the sound of the wind and sea, the motion of the boat.

Then, once you’ve clipped on your harness and before going on deck,
move to a protected spot in the cockpit and spend five minutes getting used
to the conditions.

Watch how the boat reacts to the seas; get a feel for the wind strength,
direction, and puff cycles; and take note of how the self steering or helms-
man is coping.

Only after you are fully acclimated, should you take over on watch.
Always stay attached.

Handholds

We’ve briefly mentioned handholds in the context of working on deck. It
is obvious you will want more rather than fewer.

You should be able to move from handhold to handhold, in a fashion that
allows you to get a good grip on the next before leaving the last.

In positioning handholds, consider the reach of the crew. Its easier to use
your arm when it is outstretched than when it is bent. Handholds along
cabin trunks or pilothouses should be set well inboard, so your arm is
extended in its strongest position.

When first coming
on watch:

OSpend a few min-
utes in the com-
panionway or
under the dodger
getting used to
noise of the wind
and feel of the sea.

O Be sure to hook up
your harness teth-
er.

OUse handholds as
you work your way
to the helm or your
watch station.

OStay well braced,
ready for an errant
wave.
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SAFETY ON DECK

If you don't have a cut-
ter stay to break up
the foredeck space,
you can always bring a
lazy halyard or a top-
ping lift down from
the masthead and
attach it to a padeye
midway between the
mast and headstay.

Lifeline systems
should always be
suspect, and never
totally relied upon.
One of the areas of
highest risk are the
pelican hooks at
gates. We always
make a habit of tie-
ing these off with a
bit of light line, so
they cannot acci-
dently open.

It is always better to work to
windward of a boom or sail
than to leeward. If a sheet
fails or is unexpectedly
eased, you are not in the way.
At the same time, it is best to
avoid leaning against sails or
booms—if they are eased
you are likely to end up flying

to leeward.
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Importance of the Cutter Stay

We’ll discuss the sail-carrying reasons for having a cutter stay in the sec-
tion on storm canvas (starting on page 133). It is also important in the con-
text of working on deck.

Without a cutterstay there is a huge amount of open area between the mast
and headstay. The only handholds will be at lifeline height or below which
are much less efficient to use than something at chest height.

Most of our boats have removable cutter stays. We typically leave them
out for daysailing to make tacking easier. But when we go to sea we install
them, even when we don’t expect to use storm canvas, because they do such
anice job of breaking up the foredeck.

Lifeline Systems

We want to finish this section with a word on
~ lifeline systems. On most boats, lifelines are at

- 24 inches (0.6m) above the deck, which is just
the right height to trip you overboard—32
inches (0.8m) is much better.

Most builders fit wire bales rather than solid
ones, and these are known to fail with some regu-
~ larity.

Bases should be strong and through-bolted,
using a large backing plate. Remember, if you are
flying overboard, your body is accelerated, and
the force on the lifelines is likely to be several
times your weight.

Give lifelines the same inspection at their ends
which you give to the standing rigging, and
always tie off pelican hooks where the lifelines
open (for a detailed discussion of lifeline systems
see page 912 in Offshore Cruising Encyclopedia).

Stock Newport
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PERSONAL SAFETY GEAR

This is a very involved subject, the details of which are discussed at length
in Offshore Cruising Encyclopedia (page 235).

For now, we want to emphasize the importance of staying attached to the
boat. The odds of recovering a crew who has gone overboard in heavy
weather are slim, even on a fully crewed vessel. For those sailing short-
handed, it is close to impossible.

The key to staying with the boat is taking care of yourself, working care-
fully from handhold to handhold, and staying alert to the sea.

However, if you do get pitched overboard, you will look to your safety
harness system for initial salvation. The way this gear works, from how it
distributes the load on your body to the towing position relative to your per-
sonal waterline, and your ability to breathe, is crucial to getting you back
aboard in a functional state.

With the right gear, you have the best chance of being able to get yourself
back aboard. With the wrong gear you may be in such pain that you are just
a dead weight, which makes recovery much more difficult.

Sydney-Hobart Data

From the 1998 Sydney-Hobart Race we have some sobering data on safety har-
nesses (for a full report on this storm and its aftermath see pages 168 and 291):

Four harnesses slipped over people’s heads while in the water
and being lifted.

One harness strop failed when stitching on the webbing tether
failed. Manufacturers confirmed that sunlight and poor care
reduce the life of webbing and stitching on harnesses.

The conventional
harnesses above
have wide waist-
bands to distribute
load to the rib cage
if the wearer is
pulled up short
against the tether.
In order for these to
work when you are
hanging over the
side they must be
worn snugly—oth-
erwise you might
slip out.
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PERSONAL SAFETY GEAR

Experience over the
years has indicated
that you should avoid
attaching your safety
harness to the rig or
rigging. If you end up
in a severe knock-
down or rollover,
there's a good
chance the rig will be
lost, and what you're
attached to will no
longer be part of the
boat.

If you are working in
the cockpit—i.e.,
steering or standing
by on the sheets—
you should be on a
short tether. Padeyes
need to be posi-
tioned so that har-
ness tethers are tight
in the event of awave
slap. Any slack in the
tether will let your
body accelerate to
leeward. If the cock-
pit and wheel design
allows for it, the ideal
situation is to have
two pennants in use,
opposing each other.

Choosing a harness
involves more than
picking one off the
shelf. Aside from
evaluating the test
data supplied by SSF,
the best thing is to
put on a harness,
then test it under
load.

Try this from the local
yacht club dinghy
hoist, or with a hal-
yard aboard your
boat.

Women face a differ-
ent set of comfort
problems. The SSF
testers varied in what
they liked. Inthe end,
they suggested test-
ing in the marine
store with a firm pull
parallel with the
spine.
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Five crew from yachts that were inverted reported difficulty
in undoing harness clips. Moving around the deck, coming on deck
or going below (when harnesses had to be unclipped), created a
short-term risk of being washed overboard.

Length of harness lanyards created problems for some wearers,
in that users reported being “washed” to the full length
(approximately 6.5 feet/2m) by waves. Some crews overcame this
by “shortening” the lanyard, by wrapping it round a winch. Oth-
ers used more than one strop. At least one yacht reported having
harness tethers with three clips, one at each end and one in the
middle.

Webbing jacklines stretched when wet and under load and were
regarded by crews as suspect. One jackline failed.

Seattle Sailing Foundation Tests

The Seattle Sailing Foundation (SSF) has been doing empirical testing
and development on behalf of all sailors for several decades now. Their ini-
tial program was responsible for the creation of the “Lifesling” and excel-
lent work in man-overboard recovery techniques.

During 1998/99, they undertook an exhaustive series of tests aimed at
defining the personal safety harness, as well as evaluating all products on
the market.

The full details of their tests are available on the CD-Rom edition of this
book. We are grateful to the Seattle Sailing Foundation for allowing us to
pass on this data to you.

In the Water

Tests started with various volunteers being towed while overboard with a
variety of harnesses. They then evaluated the comfort and functionality of
each unit tested.

One of the immediately apparent conclusions was that the angle at which
you were towed and where your head was held (relative to the water) varied
considerably. A key factor, then, is the towing position of the body in the
water.

Another factor realized right away was the need to get the boat stopped as
quickly as possible. The person being towed is virtually helpless, even at a
moderate speed such as 4 knots.

Having the towed person to leeward is also important. The boat then pro-
vides some lee from the seas, and it is easier to get him or her back aboard,
since the vertical distance between the water and deck edge is considerably
less. Whether it is worth tacking the boat to exchange a windward-to situa-
tion for a leeward condition would depend on the situation—short-handed,
if you cannot get the person back aboard to weather, there is no choice but
to try a tack.

SSF found that longer tethers were easier on the overboard testers as
more of the body was then in the water and thus supported. With a short
tether, they were left hanging—a very uncomfortable situation.




All photos Seattle Sailing Foundation

PERSONAL SAFETY GEAR

This is a view we all hope fervently
to avoid ever seeing—but it is
important to consider how a har-
ness works when you are being
towed by the boat.

A long tether is an advantage in
that it allows the water to support
part or all of your body. This
reduces the discomfort of hang-
ing in the air. However, you need
to breathe and when the boat is
towing you at speed, there are
waves to contend with, not to
mention the wake which your own
body produces. A key design
issue is that the harness tows you
head up. Not all do.

The top left harness is a Gill. Top
right is from Forespar. Bottom left
is from Henry Lloyd.
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PERSONAL SAFETY GEAR

The way you hang
from your safety har-
ness is an important
consideration as it
will probably be
necessary to assist
those getting you
back aboard and
the more comfort-
able you are, the
more you can help.

Here are four differ-
ent harnesses being
tested from a dinghy
hoist. Top left is from
West Marine. Top
right is from Musto.
Bottom right is a
commercial model
from PBI/Sala which
includes leg straps.
The bottom left is
from Raudaschl. Of
all of the harnesses
shown, and of those
tested, the models
with leg straps gave
by far the best sup-
port. The only prob-
lem is that they are
difficult to get into
and out of, and thus
may not get as much
use as the shoulder-
only models.
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Harness Construction

There are a variety of harness styles. The safest and most comfortable,
when you are suspended, are those with leg straps. However, these are more
difficult to put on, so they may not get used as often.

Stitching should always be in a contrasting color so that is it easily
inspected for chafe. There should be reflective patches on the shoulders.

Ideally a supple material will be used so that the harness is comfortable to
wear in the tropics when the odds are you’ll have just a light shirt (or less)
under the webbing.

All photos Seattle Sailing Foundation
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PERSONAL SAFETY GEAR

Tethers

Tethers between the harness and the boat are typically sold separately. We
feel it is important to have two tethers on each harness —a short one, about
3 feet (0.9m) in length, and a second pennant which is as long as possible
without tripping on the bottom when it is attached to itself (usually about 6
feet /1.8m).

With two tethers you can move from spot to spot without ever unclipping,
and choose the shortest practical length for where you are working or sit-
ting.

The hardware on both ends of the tether is equally important. It needs to
be strong, easily operated with one hand, and relatively immune to acciden-
tal opening. Our personal preference is the Gibb hook for the outboard end
and a standard 6,000-pound (2,800kg) breaking strength stainless steel
snap shackle for the inner end. We like to have a short tether on the clevis
pin of the inboard shackle. (The inboard shackle is used in case you are
trapped under an inverted boat and need to get free.)

The SSF tested a variety of hardware and tethers. They found that 47 per-
cent of the tethers tested failed under shock loads that simulated a crew-
member falling overboard.

Most commercial tethers are made of webbing with stitched ends, and it
is the stitching that generally fails. Our preference has always been to make
our own tethers, using 3/8-inch (9.7mm) line tied in a bowline with the
bowline sewn (with sail palm, needle, and waxed twine) so that it cannot
accidentally release.

Jacklines

On flush deck vessels jacklines need to be run along the deck, over hard-
ware and running rigging, so that you can attach before getting out of the
cockpit.

With a trunk cabin it frequently makes sense to run the jacklines along the
top of the cabin, as close to the centerline as possible. This reduces the dis-

The very saf-
est harness is
one with a
crotch or leg
strap. The
only problem
is that this is
more difficult
to get into.

Seattle Sailing Foun-

dation ideal harness:

0 Easy to adjust and
lightweight.

O Easy to get into.

O Not too hot.

O Reflective tape on
shoulders.

OPocket for safety
gear such as per-
sonal EPIRB,
strobe and/or
whistle.

O Stitching in con-
trasting color so it
is easy to check
for chafe.

O Material  should
be comfortable
against bare skin.

0 Built-in flotation.
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Look at how this har-
ness crosses in the
back, and then think
about raising your
arms over your head
in an attempt to help
pull yourself back
aboard.

there is nothing to
keep this harness
from slipping up and
over your head.

A crotch strap or hor-
izontal rib webbing is
a necessity.

SSF ideal tether:

0 Quick release shack-
le at inboard end.
OBoth 3 and 6 foot
(0.9 and 1.9m) long

tethers.

0 Boat enc(i:I of 'Lether
equipped with pat-
egteggNichard IcF:ck-
ing snap hook, or
Gibb locking hook.

O Stitching on  web-
bing a minimum of 3
inches (76mm) long
of contrasting color
to webbing for easy
inspection.

OSnap shackle to
have easy-release
lanyard, possibl
equipped with ball
to help in pulling
open.

tance to the lifelines and
keeps the decks clear but
unfortunately necessitates
unclipping and reconnect-
ing from the point at
which the jackline ends at
;. _ the forward end of the
= ' cabin, when you are going
A to work at the bow.

The points to which the
jacklines are attached,
whether cleats or specifi-
cally installed padeyes,
must be extremely strong.

Jackstays on deck
should be made from web-
bing, which lies flat on the deck and does not roll out from under foot as will
rope or wire. On top of a cabin, stainless wire or low-stretch rope (such as
Vectran or Spectra) is a good choice.

It is common to use tubular nylon for this purpose, typically 6,000-pound
(2,800kg) breaking strength. However, nylon stretches substantially under
load. This is good for absorbing shock, but the stretch allows you to go fur-
ther overboard.

The alternative is to use a high-modulus webbing like Spectra. This is
used by sailmakers for reinforcing the corners of high-tech sails, and is
extremely strong with virtually no stretch—check with your local sail-
maker for costs and availability. (It is typically about four times more
expensive than nylon, but the cost may not add up to that much overall.)

Whatever material you use, do not leave it out in the sun when anchored
as this degrades the strength.

In addition to jacklines along the side decks, we like to have two con-
nected to the padeyes at the companionway hatch. These are long enough
to allow us to work in the cockpit, and hook up before ever leaving the secu-
rity of the cabin sole at the foot of the companionway.

Stock Newport
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A sobering look at some of the
failures encountered when the
Seattle Sailing Foundation
began to test gear. Upper left,
a single braid tether which
failed at the stitching made by
Captain Al’'s. Upper right, a
West Marine harness after nine
drops in the test machine—still
functional with just some
deformation on the hardware.
Bottom right, Helly Hanson
failed tether and broken hook.
Bottom left, a broken Wichard
snap hook.
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Lower left, our

preference for a

tether is dual

braid dacron,

tied with a bow-

line, with the end

of the knot sewn

shut. Foolproof,

easy to inspect,

and strong. At

the harness end

we always fit a

snap shackle

(lower right) so

the tether can be

released in an

emergency.

On the bottom of

the opposite page is our favored tether end hardware, a Gibb hook. Strong,
almost foolproof, these are operable with one hand, leaving your other hand
free for hanging on while you connect the tether to the jackline.
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Theta Volantis is a
ketch-rigged Sun-
deer 64. She is 65
feet (20m) long on
deck, 64 feet
(19.7m) on the
waterline, with a
beam of 15 feet,
three inches (4.7m).
She displaces about
22 tons, and has a
shallow but efficient
keel drawing just six
and a half feet (2m).
The rig on Theta
Volantis is about six
feet (1.8m) taller
than the standard
ketch rig.
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Lets turn now to the North Atlantic in the autumn of 1994. The vessel is
Theta Volantis, and her story bears on the subjects of both storm canvas and
self steering. (Both of these topics are covered more starting on page 133
and page 159.)

We first met the crew of Theta Volantis, Brian Savage and his wife, Col-
leen Ryan, some years ago when we were beginning our Sundeer produc-
tion series program. They were interested in a larger boat on which to cruise
full-time, and the Sundeer 64 had caught their eye.

Brian and Colleen are hardy British sailors with extensive racing and
cruising experience in the waters around the UK. They write monthly col-
umns for Yachting World magazine and publish a series of wonderful scuba
diving guides to the tropics.

We’ll let them tell you about their sailing experience:

All of our prior experience in heavy weather was in a smaller
boat (41 feet/12.6m), and as most of our sailing was in the
English Channel and North Sea we had done quite a bit of heavy
weather sailing, especially beating. We are also used to big
tides and the effect on sea state of tidal races etc. (It's also
usually very cold and wet!)

Our 41-footer was a fractionally rigged sloop which went to
wind very well and had manageable-sized headsails for short-
handed sailing downwind. From the South Coast of the UK we have
sailed as far north as the Baltic, as far south as Biscay and
west to Ireland. We did several offshore double-handed races
(to Ireland, France and Spain). We won the Brixham to Santander

Bryan Savage
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(UK South Coast to Spain)
two-handed race and won
our class in a two-handed .
race to Ireland. The ‘h.
Irish Sea is one of the . %.
places in which we found
some of our worst
weather. A lightning
storm took out our
instruments and autopilot
and we had to hand-steer j
all the way.

After spending the summer
working the boat up on the
East Coast of the US, Brian
and Colleen were ready to -
head back across the pond to ‘\
the UK.

We would not have been overly excited about a fall passage across the  Theta Volantis uses
North Atlantic, but Brian and Colleen were looking forward to it. Aboardas ~ a Robertson autopi-
crew they had two relatively inexperienced friends. lot. (A:c I Pr:nost a”h?f

. . our other yachts

Colleen picks up the story from here: have fit te)(ltl WH

Sunday, October 2, 1994, autopilots.)

e have been at sea for nearly a week and experienced a bit of
everything. Our departure point on Monday 26 September was from
Sandy Hook in New York Harbor, heading towards Gibraltar. We had
been greeted by headwinds and the wind had not eased round to
the south until Wednesday when we finally got the gennaker and
mizzen genneker flying, but only for a few hours.

Theta Volantis

Nature Abhors a Vacuum

On leaving, the weather maps showed a big hole where the Azores
high should have been and hardly an isobar to be seen in the whole
Atlantic. Nature, abhorring a vacuum, now filled it with a spite-
ful low that spat lightning and squalls at us all night. The boat

Mid-afternoon on
October 3, and you
can see that one
frontal boundary
has passed to the
east of Theta
Volantis, and some-
thing else is build-
ing up to the west,
behind her.
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was experiencing her first rough weather and was coping well.

By Friday the front had passed and the wind backed northwest
as the barometer started to rise. The weekend delivered more
blustery weather and lightning storms at night, as 45-knot
squalls caught us up and passed over us.

Mistake number one was not to rig a jibe preventer, as we were
not running dead downwind and thought it unnecessary. But we had
not allowed for the very big seas that build up in Atlantic
gales, coupled with a tired helmsperson missing the character-
istic signs of an impending jibe. The mainsail battens cracked
in sequence as they smashed against the runners.

After the crash jibe, we reefed the main but didn’t run a jibe
preventer to the bow. The broken battens allowed the leach to
bend back over the spreaders and we were afraid of doing too
much damage to our new sails. So, mistake number two followed:
we kept the boom sheeted in to protect the sails and ran a pre-
venter line through a block on the toerail. Another big wave
tipped us onto a jibe course, the block gave way and the sheet
skillfully flicked it through the deckhouse window making a 12-
inch (0.3m) hole. We dropped the main and ran under headsail
while we pondered how we could effect repairs. A sheet of wood
was finally glued over the hole, and we contemplated the start
of our second week at sea.

Tuesday, October 4, 1994. The log entry reads: “Gusts not so
strong now, and the barometer is still rising so it must be
improving.” The barometer was reading 1016 at 1400 hours. Our
weatherfax pictures from the US Navy confirmed that the front
had passed and there was nothing else behind us. The wind should
abate and the sea settle, which would allow us to effect some
repairs to the main battens.

October 4, and
the frontal line
has passed well
to the east. How-
ever, the bound-
ary to the
northeast is well
defined, and
there is a dense
cloud mass to
the west about 5
degrees longi-
tude. This could
be a secondary
low, bringing
warm, moist air
up from the trop-
ics to mix with
the colder, drier
atmosphere of
the primary
depression fur-
ther north.
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Bryan Savage

The Weather Deteriorates
The weather not improving, the
wind seemed to have steadied at 40 |
knots or more and the barometer was |
starting to fall again. We were run- |
ning under just the genoa, but when
the wind started to increase and the
barometer continued to fall, we
switched to a staysail hanked on to :
the inner forestay. By 1930 hours Eeis
the wind was up to 55 knots. '
The helm was manageable and Brian
and I reduced our watch periods to
one hour as we needed to concen-
trate in order to keep the seas on
our aft quarter. We kept the wind
between 120 and 150 degrees, head-
ing as southward as possible to get [
out of the path of whatever was com-

ing.

Later that evening we were getting
gusts to 60 knots and there was
still nothing on the weather maps
to show what was happening. There
was a low passing to the north of us
whose front stretched way down towards us, but nothing was show-
ing why we had such strong winds. It was disconcerting to know
that the weather centers did not know about this depression yet.

As we crested each wave, the wave train disappearing off to
leeward looked like the cover picture of Heavy Weather Sailing
by Adlard Coles. We know this because during off-watch periods
it was becoming well-thumbed!

Water in Our Seaboots!

Midnight Tuesday Brian took over the watch. The wind was now
60 knots with gusts to 70, and although we could still readily
steer the boat, the seas had built and huge breaking waves were
crashing over us, filling the cockpit. I realized how deep the
water was when I felt it run down inside my boots. The boat was
steering well, and by keeping the wind and sea train at between
120 and 150 degrees, over the port quarter, it meant that as
each wave lifted under us, we surfed across the face rather than
straight down it. The boatspeed was consistently 12 to 14 knots
but the boat seemed to relish the conditions, remaining very
easy to steer, albeit with large wheel inputs required. Apart
from the odd breaking wave filling the cockpit, under the cir-
cumstances, we felt in good shape.

We had a cockpit conference: Should we go forward and take down
the staysail? Should we trail warps? We decided no on both
counts. We did not drop the sail because we believed there was
more danger in working on the foredeck than leaving the sail up.

Colleen and Bryan
making port in the
Azores.
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Mid-day on Octo-
ber 5 and Theta
Volantis has moved
to the east along
with the front,
albeit much more
slowly. The frontal
boundaries marked
by the cloud mass
are less distinct in
this image. How-
ever, there is sub-
stantial convective
(thunderstorm)
activity showing up
southwest of their
position. Once the
frontal boundary
passes over them
during the late
evening hours, the
winds will shift to
the northwest.

We did not believe it could take the rig down so the worst that
would happen is the sail would blow out, and we would deal with
the resultant mess when the blow was over.

Trailing warps would have also been a difficult maneuver and
we felt that we could still steer the boat okay, so we did not
think they would help much. We never considered lying ahull or
going below.

The Barometer Plummets

Wednesday, October 5, 1994. In the early hours of the morning
the barometer had fallen to 996 (20 points in less than 12
hours) and we had 65- to 70-knot sustained winds. We were becom-
ing concerned about the sea state if the storm was to last much
longer. The winds in the troughs was almost the same as at the
wave tops, at least 50 knots or more.

It is always difficult to judge wave heights, especially in
the dark, and we can only report that when they broke over us
they were several feet above our heads. When it was time for the
next watch change we decided that we would both stay on the
wheel. It sometimes took two of us on the helm to stop ourselves
from broaching. Thank goodness for two wheels.

However, the risk of a serious broach was mounting. The prob-
lem was that it was becoming increasingly difficult to helm the
boat between 120 and 150. Closer than 120 meant that we accel-
erated across the waves, and the spray was like a firehose in
our faces so we couldn’t see the instruments.
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Colleen and Brian kept Theta Volantis on a 120- to 150-degree heading, relative to the wind
(bottom left of image). This allowed them to maintain good control over the boat, and avoid
dropping into the troughs at a high rate of speed with the risk of stuffing their bow and/or
broaching. Their Sundeer 64 can reach at high speed while maintaining control, so when a
wave broke behind them, they still had steering options (middle of image).




THETA VOLANTIS

Towards the end of
the blow they were
caught by a gust
which registered 79
knots (maximum
reading) on their
wind instruments.
Concurrently they
were knocked down
to a right angle by
the a breaking sea
(lower image).

The Sundeer 64 is
designed to skid
sideways on its top-
sides once it reaches
a 45- to 60-degree
angle of heel. This
allowed them to
absorb the wave
impact over time,
reducing  the
chances of a com-
plete inversion.

At this angle the staysail was working properly, with airflow
across it, and it was very difficult to overcome this effort so
far forward and bring the boat back onto course. Further aft
than 150 meant that we were in danger of blasting straight down
the waves into the back of the one in front, or worse, of pitch-
poling if a real biggie broke underneath us.

If the boat was steered between 120 and 150 it was fine, but
we were increasingly drifting out of this safety zone.

At 1530 local time a screaming gust hit us; the windspeed shot
up to 79 knots and the boat rocketed off at 90 degrees to the
wind. At the same time a wall of water slammed into the side of
us and rolled the boat over. Brian and I were thrown on our
sides. We never knew what the full strength of the gust reached,
as we were both hanging onto our lifelines and any other bit of
gear we had managed to grab. The angle we reached was difficult
to determine, but as we were hanging vertically across the deck,
the masts must have been close to parallel with the sea.

Slowly Theta Volantis righted herself and the water began to
rush out of the cockpit. Brian moved to take control of the helm
again and I felt the staysail sheet. It was slack. The sail had
given out. (We later discovered the sail had not blown but the
hanks had opened! Then it had flogged to pieces.) Under bare
poles we were sailing again across the waves at about 10 knots.
The boat was very easy to steer to keep the wind and seas between
120 and 150.




THETA VOLANTIS

I think at that stage we both thought, how many of those can
we take? But something seemed different. The windspeed suddenly
dropped to 35 knots and the direction veered through 90 degrees.
The front was through. We’d made it.

Sea State

Mistake number three was putting on the spreader lights so
that we could assess damage and decide what, if any, deckwork
needed to be done immediately.

That night the seas had matured into massive mountains of
water, which, in the dark, we had steered through instinc-
tively. In the glare of the spreader lights, they looked unman-
ageable in a small boat and we were glad when we turned them off
and once again could steer blind and gather our thoughts in the
privacy of darkness.

We first did a damage check, cleared the decks, and then set
the genoa (we desperately needed to catch up on some sleep). The
sea state was awful for a good 24 hours afterwards. Once we had
rested, we put up a reefed main and mizzen to get some speed to
drive us through the seas.

Wednesday, daylight; Barometer is up to 1024! Finally the
weather charts are showing our storm. It seems that the powerful
low to the north of us had spawned a real nasty new low on the
trailing edge of its front, this apparently being a risk with
fast-moving, well-defined lows. The new low always tends to be
intense, and as it was right over us, we can confirm this.

The maps were also showing big confused seas as a result of
crossing swell patterns. We decided to make an unscheduled stop
in the Azores to kiss the ground, recuperate, and repair the boat.

Lessons Learned

1. Don't try to cross the North Atlantic in late October. (In
our defense we’d planned an earlier crossing but had not taken
our outfitting yard’s non-adherence to deadlines into
account.)

2. The real lesson was how easy it was to steer the boat under
bare poles with the wind over 60 knots. So next time, if there
was a risk of it reaching 60 knots, we would run under bare
poles. (With hindsight, our cockpit conference resulted in the
wrong decision—assuming we would have survived dropping the
staysail, and no one would be going to the bow in those condi-
tions.)

The strategy of sailing between 120 and 150 degrees worked
very well, particularly in an easily driven hull, which can
readily surf under control of the rudder. A heavy-displacement
boat, whose rudder becomes sluggish in a surf, might not find
it the best strategy.

For us, getting the helm over early was the key—you couldn’t
afford to let the boat start a broach because too much helm was
then required, and the rudder would stall. But so long as you
stayed in the rhythm of the waves it was okay.

It was just the final gust as the front went through that put
too much load on the steering, because we still had the staysail
drawing us up. Once that went, even in the 70-plus-knot wind we

131




THETA VOLANTIS

132

could steer all right—in fact bare poles were the way to go as
we were still doing over 10 knots but could steer with very lit-
tle load on the helm.

In fact, probably only in the final broach did we run out of
rudder. The boat was incredibly easy to steer, bearing in mind
the circumstances. We could both handle the helm. I (Colleen)
never found it unmanageable, although of course it was tiring
after an hour.

3. The big “however” to bear in mind is that there comes a limit
for any boat. What if the windspeed hit 90 or 100 knots? Would
we have come through it in such good shape? When the wind had
hit 50 knots, we both thought (hoped?) that this was very bad
weather, and it was very unlikely to get worse, but it did.

4. The deckhouse was a major safety feature. When things got
really bad the off-watch could sleep in the deckhouse, so they
could be on deck in seconds if needed. Or, if sleeping down below,
the deckhouse was like an acclimation zone, which allowed the new
watch a few minutes to assess the conditions and course. We'd
never do any serious sailing without one now. It significantly
adds to safety by reducing the tiredness of the crew.

5. The staysail filled the forward triangle from the cutter stay
back, less about a foot (0.3m) on the bottom. Yes, a storm jib
would have been better, but as we didn’t expect the wind to keep
building, maybe we would never have gotten around to making the
change. If we planned to sail where we expected a lot of heavy
weather, we’d be better off with a roller-furling staysail, but
that would leave a problem of where to put a storm jib. If you
were expecting a bad time I suppose you could swap the staysail
down earlier.

Heaving To

We asked Colleen and Bryan if they had considered heaving to. In theory,
this would have allowed the storm to pass over them much more quickly,
than it had when they ran along its same general direction.

We thought that we should steer the boat while we could, as it
gave us more control over the boat and our angle to the waves.

Heaving to would have been our next option had we gotten too
tired or had the conditions gotten worse. It would have meant
turning into the waves and winds, which was not a pleasant
thought at the time.

We did briefly consider trailing warps, but getting it all out
and ready to go was too demanding and dangerous.

I wouldn’t say we had a lack of inertia, but we did feel in
control right up to the end, and didn’t feel the need for a
radical change. (The worry, of course, was how much worse it was
going to get.)

The brief time we spent under bare poles convinced me that next
time I would go to that when we hit 50 to 60 knots. The autopilot
on vane control, or even the windvane, I’m sure would keep the
boat at 45 degrees to the following sea, with the boatspeed
right down at a controllable number. I would also go to just a
staysail earlier—I think we changed down at 50 knots.
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STORM CANVAS

In order to have an array of tactical options from which to choose in heavy
weather, you need to have some variety in the storm canvas which can be
set.

Careful thought needs to be given to the wind ranges and sailing angles
for which the storm canvas is designed.

Wind Speed and Angle
The ability to control your speed —not going too fast or too slow —is crit-
ical to safely and comfortably managing your boat during heavy weather.
The sailing angle plays a critical part in this equation. If you are beating—
to keep distance from a lee shore, or because it is the safest tactic in the sea
state—you will need smaller sails than if you are broad reaching or running
in the same wind and sea conditions.

Understanding Use of Storm Canvas

In almost all situations, the time to set storm canvas is before you need it.
Unless you are pushing to outrun a weather system, it’s easier to change
down before it’s necessary —winds are less and the seas are smoother.

A nicely set
storm jib, flying
from a tempo-
rary cutter stay
(ohoto above). It
is blowing a
steady 60 to 65
knots, gusting
higher. If this
storm jib were
set on the bow, it
would be diffi-
cult or impossi-
ble to feather
into the wind as
the boat climbs
wave crests and/
oris hit by gusts.
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Often a trysail set by itself provides
the best balance (left photo). The
sail area is down low; the sheet can
be bridled between windward and
leeward side to center the sail if
required; and the center of effort is
further aft than when just a storm jib
is set, allowing the boat to feather
into the waves and wind more
readily. Extra mast bend helps to
stabilize the mast.

Conventional storm sails are typi-
cally sized for strong gale condi-
tions and are too large for storm-
force winds. The photo below
shows a typical IMS racing rule
storm jib and trysail. In the 50-knot
winds here, they are fine. Another
10 knots of breeze and this boat
would be down to trysail only. At 75
knots more she would be over-can-
vassed with a full-sized trysail.

Both photos Richard Bennett
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Richard Bennett

If you wait until you really need
smaller sails, the existing conditions
on deck are going to be far less invit-
ing, and there will be a strong tendency
to put off changing down.

The reality is that, in most cases,
boats that are caught out with over-
sized sails, try carrying them through
the blow so the crew can avoid the has- .
sle and risk of working on deck. :

Sail Combinations

Where storm canvas is flown has a
big impact on how well the boat can
cope with wind and seas. The closer
storm sails are to the center of lift for
the hull and keel, the more flexibility
you will have in choosing a course.

Off the wind, placement of sail area
is not as critical as when reaching or
beating. Don’t assume that you will
always be running before a storm.
There are times when beating is the
best course of action: For example, &
when lack of sea room or breaking §
seas might make running too danger-
ous.

Ideally storm jibs will be flown on a
cutter stay, set well back from the
stem.

A storm jib flown from the headstay can be used for beating in moderate
conditions, but in really strong blows you will not be able to hold your bow
up high enough with the sail this far forward.

On many vessels, especially more modern, lighter boats, if you have to
choose one sail for beating, the trysail does best (see the data on Bin Rouge
in the 1998 Sydney-Hobart Race starting on page 266).

Sizing Storm Sails

One of the results of the 1979 Fastnet Race was an addendum to the off-
shore racing rules specifying storm sail size. This was based on the designs
of the day: moderate displacement (by today’s standards) with relatively
small rigs (again by today’s standards).

The rule states that the storm jib shall not be larger than 5 percent of the
height of the forward triangle squared, with a luff length not longer than 65
percent of the height of the forward triangle.

If you are sailing on a 40-foot (13m) yacht, with a forward triangle height
of 50 feet (15.3m), the storm jib area would be 50 x 50 x 0.05 or 125 square

Here is a moderate gale combination: a full-sized number-4
jib together with trysail. A deeply reefed main could be flown
in lieu of the trysail. However, this would subject the main to
extra stress. With the trysail set in moderate conditions you
are ready for the weather to get worse.

For purposes of this
discussion, con-
sider that the terms
“storm jib" and
“storm staysail” are
interchangeable.
The sails are effec-
tively the same—
the difference is
where they are
flown.
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Slightly smaller than rule-size storm sails in 40 knots of breeze.
The boat is standing up well, and should be able to carry these
sails into the low 50-knot range, after which she will probably go
with the trysail.

If she is forced to beat, and has to change down from the trysail
to storm jib, there will be a problem keeping the bow up.

For really heavy weather they would be better off with a some-
what smaller trysail and two sizes of storm jib—the one shown
and another about 50 percent larger which would offset the lack
of power in the smaller trysail when the winds were lighter.

For trysails, the rule stipulates
an area 17.5 percent of the area of
the mainsail.

These sail sizes are okay for
heavier boats in moderately
strong storms, but for lighter
boats and/or those with taller than
average rigs, or for use in truly
difficult conditions, you will need
to have smaller sails aboard.

If you walk into most sailmak-
ers and say “I want a storm jib and
trysail for my XYZ 35” you will

§ get sails sized based on the for-

mula above.

We think it is better to have a
good look at the conditions you
expect to be sailing in, the stabil-
ity of your boat, and its rig size,
and then make a decision based
on actual parameters, rather than
an arbitrary formula.

Richard McKay at Halsey Lid-
gard Sailmakers in Auckland,
New Zealand, says about storm
sail size that, “Depending on the
boats, we do offshore boats at half
maximum racing category
requirements and coastal yachts
atfull size. The biggest complaint
I'hear from the offshore sailors is
that they cannot get a storm sail
small enough for their yachts.
Whereas the coastal skipper, with
an offshore-sized sail, doesn’t
think he is fast enough.”

Dan Neri at North Sails tell us,

“We have designed most of our storm jibs at 90 to 100 percent of the ORC
maximum. The reports back from the North reps who were in the Sydney-
Hobart were pretty consistent in the opinion that the storm jibs were too
big. I think it is safe to say that these boats would be better off with sails as

small as 75 or 80 percent of ORC max.”

When we talked with Dan, he was building a storm jib for his own boat, a
Roger Martin 38-foot (11.65m) light-displacement cruiser. “For compari-
son, the ORC rigs for my boat specify a max storm jibis 125 square feet (12
square meters). The sail I have built is just 85 square feet (8 square meters),
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so it is 66 percent of ORC. If I did
not carry a staysail, I would have
made the storm jib larger, but I
think if I ever have to use it, [ will be
happy with the smaller size.”

As you are beginning to see, there
isnotalot of science to sizing storm
sails. Also, there is the issue of wind
range to think about. Are we talking
50 knots or 657 Are we going
upwind, or down?

For our part, as designers, we’ve
usually suggested to our clients that
they carry two storm jibs designed
to be flown on the cutter stay.

The first sail is typically about 75
percent of the size that would nor-
mally be specified for a boat of the
stability range of the design in
question. The second, which we

call a hurricane jib, is half the size

of the storm jib.

To my knowledge none of our cli- —
ents have ever used their hurricane
jib, but if they are ever caught in a

On our Deerfoot 2-62 series (one of which is Bucephalus,

blow like the Sydney- Hobartorthe  mentioned starting on page 38) the cutter rig was designed

one which hit New Zealand at the  for three sails on the inner forestay. The largest is a working
end of November, 1998, they will staysail, flown with reefed main to about 35 or 40 knots of

be happy to have this sail aboard.

a hurricane jib.
The Scientific Approach

In the process of interviewing designers and sailmakers about this sub-
ject, we talked to Angelo Lavaranos who had what we think is a simple and
elegant solution to the sail area in question.

If you know how the boat sails with certain sail area in a given wind
strength, you can interpolate from this data to determine how much sail
area is required for a higher wind range.

Your designer can do this quite accurately for you. Or if you want to give
itatry on your own, here’s the approach.

Take the lower wind sail area, and multiply it by the lever arm of the area
(the geometric center of the lever arm to a point which is 0.4 of the total
draft below the waterline). This figure is then multiplied by the force in the
wind to get a standard condition.

Let’s try this for a mythical 40-foot yacht. Say you find that sailing to
windward in 20 knots apparent wind you are comfortable with a full main-
sail and number-3 jib. The total sail area with these sails is 800 square feet,
and the geometric height above 0.4 of the draft is 20 feet. The heeling

wind. Next came the storm jib, conventionally sized, and then
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The drawings
above will give you
an idea about how
to ratio from work-
ing canvas to storm
canvas in various
wind strengths.
Start out by calcu-
lating the geomet-
ric center of area.
Then measure the
distance from this
point to 0.4 of the
draft up from the
keel to get the lever
arm.
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moment is 800 times 20 times the force of the wind at 20 knots, or one
pound per square foot, for a total of 16,000.

Now let’s ratio this up to 50 knots of wind. We know that the wind force at
50 knots is roughly 6 pounds per square foot. To keep the forces even you
divide 16,000 by 6, for 2,666. This is the number which the smaller sails,
times their lever arm, must equal for the same heeling force on the boat.

Let’s say we go with a storm jib and trysail (a sail area of 300 square feet.).
If the lever arm on these two sails is 15 feet, we come up with a moment of
4,500. This indicates we’ve got too much sail area up for 50 knots. How-
ever, if we drop the storm jib and go with just the trysail, the sail area drops
to 200 square feet, and with the same lever arm, the moments are 3,000, so
we are pretty much in the ball park.

Do You Need a Trysail?
The need for a trysail is a function of the stability of the boat you are on,

the condition of your mainsail, the wind strength in which you are sailing,
and rig configuration.
Off the wind, a trysail is less a requirement than a convenience. On the
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wind, and reaching, especially if you are trying
to beat off a lee shore, the need increases.

If you are on a ketch, you may do fine with a
storm jib on the cutter stay and deeply reefed /
mizzen (this is the approach we have taken with
our ketches).

Cutters, with their relatively small mainsails _
set well aft and cutter stays also set aft, can get
away without a trysail most of the time. '

=
=
™

For the cutter, however, there are two prob-
lems with this approach. The first is that you
will be using your mainsail deeply reefed more
of the time than is good for the sail. This is hard
on the main, shortens the sail’s life, and leaves
you with a sail set that is structurally less than
optimum for really heavy conditions.

On our Intermezzo 11, a 62-foot (19.4m)
design with a traditional-cutter rig, we took the

i
-'.\'\

no-trysail approach. However, today, I suspect
for offshore work we’d specify a storm trysail.

Sloops can get away without a trysail in moder-

ate conditions, using a deeply reefed main. But
once the wind is really strong, and/or you are try-
ing to beat, the trysail becomes important.

Trysail Attachment

If you are sailing short-handed, it is essential
that the trysail have its own sail track.

This allows you to stow the sail on deck,
already attached to the mast and ready to go.

Without a separate track, you are forced to feed the slides (flat or slug
type) into or onto the same track that the mainsail uses. This may require
the removal of the mainsail. If the mainsail is left attached, the first slide
goes on quite high above the deck. With your arms over your head, control-
ling the sail can be problematic.

Even with a full racing crew, setting a trysail on the mainsail track is very
difficult. As a result, it should be done well before sea and wind state gets to
the point where rigging it becomes excessively dangerous.

Sheets should be bent on to the sail in advance. These should be spliced
on or tied with a bowline. The bowline needs to be sewn so it cannot flog
open.

The head of the track will have extremely high loads and needs to be well
reinforced.

The safest approach in attaching the tack of the trysail is to secure a line
through the tack ring and around the mast, then have a pennant down to the
deck or to a pad eye lower on the mast.

above wind strength. These

The proportions shown here are for storm-force-and-

sails are smaller in scale

than the norm based on ORC regulations.

Yachts under 40 feet
(12.2m) frequently
find that the trysail
begins to make
sense in the upper
20-knot wind range,
when a second reef
would be called forin
the mainsail. It is
often easier to set
the trysail than deal
with the second reef,
and then you are
ready for lots of
wind.

Trysails can also be
used in light sloppy
conditions to steady
the boat when the
main flogs too much
in leftover seas.
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Where the head of the trysail attaches
to the mainmast there is a substantial
amount of load aft. The aft load is try-
ing to invert the mast: i.e., give it a
reverse curve. If the mast inverts, the
odds are that it will fail.

Opposing this is the stiffness of the
spar, which may not be sufficient for the
job—especially when you throw in the
G loading caused by slamming into big
seas.

If you have a cutter stay, it will provide
support and oppose the loading of the
trysail. If you do not have a cutter stay,
Phil Garland, who runs Hall Rigging,
says to set up your rig with a substantial
amount of pre-bend to compensate.
He suggests you then use a spinnaker
pole topping lift to provide extra sup-
port, but be sure it, and all of its bits of
hardware, are strong enough. If you
have an adjustable backstay, and the
spar is stiff enough, increasing backstay
tension will also help keep the mast
from pumping and/or inverting under
trysail load. Boats with aft-swept
spreaders are in better shape, because
the spreaders help to force the mast
forward.

(™
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The line around the mast
provides resistance against

o the aft pull of the clew,

which tends to be much
higher on atrysail thanon a
higher-aspect-ratio main-
sail. This approach also
provides some insurance
against the extra loads of a
knockdown.

Securing the Main
Boom
It is common practice to

lower the outer end of the
main boom and lash it on
deck. This lowers the cen-
ter of gravity of both boom
and mainsail, reduces
windage, and in the event
of arollover, reduces strain
on the mast from water hit-
ting the boom. It also
I makes flying the trysail
| easier.
| If you have a hydraulic or
§ mechanical vang you will
have to remove the clevis
| pin on the outboard end of
the vang. Be sure it can be
easily removed before you
head offshore.

The end of the boom

=4/ Eé

. e

must be well secured. Just
tying it to a lifeline stan-
chion is not enough. (One
crew in the Sydney-Hobart
was lost due to a lowered
boom coming adrift in a
knockdown.)

If you do not have a

secure lashing point for the
A end of the boom, add
padeyes to each side of the
boat to accommodate it.

Trysail construction details vary with the vessel. In this
case, we have a smaller yacht using a tackle for the sheet.
The sail is hoisted on an external track on the mainmast.
Note how the tack is tied around the mast as well as down.
Lashing it to the mast reduces the aft pull on the hardware

~DAansiy~
—
-
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It is always a good idea to set the
trysail before departing, to check
the hardware and sheet leads and
to familiarize the crew with the
process. This trysail is aboard
Mahina Tiare Ill. John and
Amanda Swan get a lot of use out
of their storm sails while teaching
heavy-weather techniques to their
students.

There is always a compromise in
how high the trysail is hoisted.
Low, as shown here and the center
of effort and heeling force are low.
In extreme sea states it is some-
times better to have the trysail
flown higher, where the chance of
it getting hit by a wave is reduced.

Mahina Tiare Ill (lower photo)
heading towards a moderate
gale. Trysail and storm jib are set
and the boat is moving along at a
reasonable clip, about 6 knots in
25 to 30 knots of breeze.Off the
wind they will be able to carry this
rig into the 55-knot range.
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Trysail head and tack details for a 35-foot (10.7m) yacht. This is a traditionally constructed sail with hand-roped
edges, an approach still in favor with Carol Hasse and her crew at Port Townsend Sails. Note the double slides
at each end and the extra Dacron webbing through the corner rings.

This is a higher tech storm
trysail built for a 65-foot
(20m) sloop in New
Zealand by North Sails.
There are nine layers in
the corners (the clew is
shown here). Basic sail
cloth is 10.8-ounce
Dacron. Dacron webbing
is used to attach the crin-
gle to the sail.

The upper wind range for
this 327-square-foot (31-
square-meter) sail is 60 to
65 knots.

142

Port Townsend Sails

North Sails



STORM CANVAS

Carol Hasse of Port Townsend Sails

Carol Hasse, along with her crew at Port Townsend Sails, has built her business
by blending the best of traditional and modern sailmaking techniques. Her clients
tend to be an adventuresome lot, and spend quite a bit of time offshore. Carol has
spent a lot of time thinking about small boat storm sail construction details, and her
thoughts are worth considering. Carol picks up the story from here:

On storm jibs we highly recommend sewn-on piston hanks. This allows
us to sew a piece of leather under the hank to prevent chafe. These
hanks are thicker, and will wear longer before chafing through on the
headstay, and you can easily replace them. On large boat sails we use
a pressed ring to which the hanks are attached. But on smaller boats
the size of the pressed rings makes this impractical so we use tradi-
tional hand-sewn grommets. The pressed grommets are so light that
they tear out easily (hand-sewn grommets take twice the load of
pressed grommets). Another problem is with corrosion. We’ve seen
saltwater corrosion cause the pressed grommets to fall out of the sail
while it is stored.

For clews on storm jibs and trysails we use external D rings attached
with Dacron webbing.These allow the sail to flog without damage to
the corner where a pressed ring might pull out. These are also a lot
easier to repair should the need arise. Heads and tacks, where the
pull is steady, allow us to use pressed rings.

For the 1uff of storm sails we use a traditional luff rope, typically
matched to the halyard material. This provides chafe as well as
stretch resistance. We also use a luff rope on the foot of the try-
sail. The foot of the jib is typically done with tubular Dacron web-
bing inserted into the tabling.

For panel layout on storm jibs we like to use a “scotch-cut” mitered
panel layout. This makes sure there are no panels parallel with the
foot. If the leech is damaged, you have time to get the sail down,
whereas with a conventional cross-cut sail it will tear leech to luff
quickly.

Panel layout on the trysail is cross-cut, with panels running par-
allel to the foot.

We fit a leech line to the storm jib as this makes it possible to
have a nicely shaped sail without flutter when properly trimmed, in
case you have to beat off a lee shore. The leech cord is tied off
inside a Velcro pocket, and the bitter end is made fast to a loop of
webbing sewn on the sail. We do not fit leech lines to trysails as
these sails can be oversheeted if flutter is a problem.

We make our seams 1 1/2 inches (38mm) wide. Three rows of three-step
stitching are used. This combination of seam width and stitching
allows room to restitch the sail if that becomes necessary without
oversewing the old stitches. A V138 or V207 thread is always used.

Trysail attachment hardware is always webbed on. This is stronger
and more resistant to accidental loosening than shackles. It also
spreads out the load more evenly in the sail grommet and attachment
hardware. The head and tack ring have hardware directly attached, so
the sailing loads cannot start to peel the head or tack away from the
mast. There’s a second attachment point within a few inches. Inter-
mediate slides are typically set at 12 to 14 inches (300 to 350mm),
about half the spacing for conventional slides.
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The storm jib on these pages is from
Beowulf, an extremely powerful 78-
foot (24m) design. The sail inventory on
Beowulf was designed and engineered
by Dan Neri now production manager
for North Sails in the US.

These are not the details you would
get with a “conventional” storm sail.
Yet the difference in cost is small—Dan
estimates less than 10 percent more of
the total sail price. If you are caught out
in storm-force winds, and your safety
depends on your storm canvas, this
extra investment is an inexpensive
insurance policy.

The top (left) photo shows the head of
the storm jib, including double hanks,
and a pressed head-ring, which is
webbed to the sail for reinforcement
and in case of ring failure.

The bottom (left) photo shows a detail
of how the hanks are connected to
pressed rings (not grommets) with
leather chafe patches and Dacron
webbing to distribute ring loading
back into the sail cloth (and again act
as a backup).

On the opposite page, the top photo

is of the clew, in this case a pressed

ring, along with its Dacron strapping.

The sewn covers (arrows) provide extra

chafe resistance on the edges and con-
ceal the end points of the
leech and foot lines.

Both leech and foot lines ter-
minate near the tack (bottom
photo). There is a sewn loop of
Dacron webbing to which one
end of the adjustment tackle is
attached. The metal jam cleat
is riveted to the sail. The end
. of the adjustment tackle is
coiled back into a Velcro
pocket.
The leech line runs over a
block at the head (top left
photo) and then down a
pocket along the [uff.
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Roller-furling storm
sails: An alternative
approach, if you do
not have a cutter stay
and have a roller-
furled primary head-
sail is to use a furling
storm jib with the luff
set on a Vectran hal-
yard. If this approach
is taken, you will
want to set the roller-
furled storm jib well
before it is required,
preferably before
you leave port. This
way it is in place,
ready to go when
needed.

Obviously the free-
flying roller gear
must be strong, as
should be the hal-
yard, any stoppers,
and winches.

On Kondor, the sis-
tership to Beowulf,
we took this
approach with both
storm jib and heavy
staysail. However, it
should be noted that
the potential use of
these sails is much
reduced because this
design is so power-
ful.
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Sailcloth

The actual loads storm sails see from the wind are not that high. Yes, the
wind force is much stronger. But the sail area correspondingly is reduced,
so total loads do not go up.

There are two main threats to these sails. The firstis the sea. If a boarding
sea catches a sail the loads jump enormously.

Second, if the sail is not set properly —the sheet lead is too far aft, for
example —the sail will flog violently. Or, the sail will be trimmed for a
broad reach and a wave slews you around closer on the wind and the sail
starts to luff.

Flogging or luffing will make short work of any but the stoutest sails, and
if there are any weak spots—tears, chafed stitching, or sun damage —the
flogging will find them rapidly.

Once the sail starts to fail, it will go quickly. By the time you can get it
down and on deck (assuming this is possible), the sail will, in all likelihood,
be reduced to a pile of ribbons.

With this in mind, let’s talk first about sailcloth. All of the sailmakers we
talked with recommend using conventional Dacron fabrics. Laminates and
high-modulus materials (which are laminates by definition) do not have the
flog and tear resistance required for this line of duty.

Most recommend cross-cut construction, where the panels of the sails run
horizontally.

Burns Fallow at North New Zealand recommends that storm sails be
made from one weight heavier fabric than the mainsail or number three jib.
Richard McKay at Halsey Lidgard goes up one or two ounces; he likes to
use the softest fabrics, and suggests that on larger vessels the sails be built
from two plies to ease handling.

Craig Middleton at North in Cape Town, South Africa normally uses a
sailcloth up two ounces from the mainsail.

Dan Neri at North Northeast looks for balanced weaves in their Dacron
sailcloth (as opposed to high-aspect weaves used in radial construction).
The balanced weave adds more durability, and if the sail does begin to suf-
fer damage, it will not spread as quickly.

Storm Jib Design

There are several considerations in storm jib design. The first is that the
clew should be raised well above deck level, so that the sail is easier to trim
and there is less chance of catching water in the foot.

The second issue is the tack. If your boat is quite wet forward, or there are
larger than usual seas coming on board, you will want to raise the sail up a
bit on the headstay.

In some sea/wind combinations, you may find the wind much reduced in
the troughs, you may not have enough power to keep the boat at sufficient
speed to maintain safe steering control (although this is rare). If this occurs,
you will want the option of raising the storm jib 10 feet or so (3m) off the
deck.

All these design considerations affect to where the sheet ends up on the
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Halsey Lidgard Sails

rail. If you have lots of
options, this is not a
problem. However, if
you find that you do
not have the right spot
for a well designed
clew, flown from a
high and low position,
it is worth thinking
about adding some
extra attachment
points. (Keep in mind
that the sheet position
will be aft when beat-
ing and forward when
broad reaching.)

Trysail Design '
The first decision to
be made is where the |
trysail is sheeted. All
of the sailmakers with
whom we’ve talked
favor sheeting the rail
or the spinnaker
blocks if the rail does
not extend far enough

aft.

A high-clewed storm jib in the furious fifties aboard Ceramco New Zealand in

However, Stephen the Whitbread Race. The clew is cut high so the sail will trim well off the wind
Boyd from Hood UK as well as to windward. A high clew also keeps water out of the foot of the sail.

says that when they
made the trysails for the last BT Global Challenge, Chay Blythe specified
that the sails sheet to the end of the main boom.

Our own preference is to get the boom out of the way.

Whatever your approach, you will want the option of bringing the clew of
the sail to the center of the boat. You need to make sure that this can be done
without the sail flogging and decapitating the crew.

Most sailmakers told us they prefer to use a cross-cut panel layout for try-
sails. However, Tim Woodhouse of Hood likes to use a radial panel layout,
with panels radiating out from the clew towards the head and tack.

Edge Details

As you can imagine, resistance to fluttering and flogging is paramount in
the design. This is typically accomplished by cutting hollow into the edges
of the sail.

Burns Fallow at North New Zealand specifies a 1 1/2 percent hollow on
the leech and foot for storm sails. He adds that they design their storm
sails with “take-ups” to add some shaping to the back edge of the sail.

Stitching:

0 Although all mod-
ern sails have glued
seams, we like to
look at the stitching
as the first line of
structural defense.

0O For storm canvas all
the sailmakers we
spoke with agreed
that it should be a
triple zig-zag stitch-
ing with heavy UV-
stabilized thread.
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Corner, hardware, and edge
details are far more critical
on storm sails than working
canvas. These two photos
show the work of Port
Townsend Sails. Note, in
particular, the extra rein-
forcement patch, triangular
in shape, under the luff
hank. This helps to spread
the load from the hank and
sail tape into the basic sail
cloth.

These hanks are attached to
sewn grommets, something
you rarely see anymore
because of the amount of
labor involved.

The detail below shows an
extra piece of leather
(arrow) between hank and
luff rope to provide extra
chafe protection.

This stops it from over-
straightening (which
leads to fluttering) as the
sail stretches with usage.

How the edge is con-
structed is a major issue.
You cannot just sit back
and throw material at it.
If it becomes too heavy, it
will have more problems
with fluttering. The edge
detailing must be done
with care.

Halsey Lidgard uses
two tapes up the luff,
with a pre-tensioned
retaining rope. For leech
and foot they use a 3/4-
folded tape with leech
cord.

Dan Neri at North New
England says that “the
leech and foot on sails for
boats over 40 feet
(12.2m) LOA are typi-

Both photos Port Townsend Sails




STORM CANVAS

cally built up with a flat
tape, and then capped
with a folded tape. The
flat tape is insurance
against the seams open-
ing (if either the flat tape
or folded tape is too wide
it will actually cause the
edge of the sail to rattle
because the edges are
hollow). If the tapes are
installed correctly the
edge of the sail should be
tight simply because the
tabling is not going to
allow the fabric to
stretch, but the sailcloth
will stretch just inside
the tabling.”

Hardware

Attachment of the storm
jib presents us with a
conundrum. Do we want
the hanks stronger than
the sailcloth, in which
case the sailcloth goes
first and the sail is ruined?
Or is it better to have the

A North Sails New Zealand storm jib for the same é5-foot (20m) design as
the trysail previously shown. This sail is set up to be used with a remov-
able Aramid (Kevlar) inner forestay. There are nine layers of reinforce-

attachment hardware bea  ment in the corners. The basic sail cloth is 10.8-ounce Dacron and the sail
little less robust than the  is 243 square feet (23 square meters). Hanks will be added for attaching

sailcloth, so if the sail is  t to the removable stay.
overstressed (by water), the hardware will give, and you have a chance to
save the sail?

Our own feeling is that if the hardware goes in storm conditions the sail
will be ruined before anyone can wrestle it to the deck. Therefore it is better
to make sure the hardware is bulletproof.

In this context there are two considerations: the first are the head and tack
of the sail where loads are highest. The second is the luff area in between,
where loads are much less.

Most sailmakers double or triple up the hanks at the ends of the sail. In
between they will typically be spaced at about two-thirds the normal dis-
tance.

You then have a choice of sizes. Hanks represent a small part of the total
cost of the sail and it is always better to go larger. You can choose between
stainless steel hanks, made by Wichard, and bronze hanks. Dan Neri finds
that they often specify the Wichard hanks on larger yachts. We have stayed
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Triple stitched seams
(photo below) are the
norm with storm can-
vas. This seam has just
enough space for
these stitches. If it were
an inch (25mm) wider, it
would allow for future
re-stitching.
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Fasizi deep in the Southern Ocean, broad reaching in 50 knots
down a nice sea. The tack pennant (arrow and inset) keeps the
sail well clear of the deck and any waves which wash aboard
periodically.

with bronze hanks, preferring not to have the risk of chafe between a stain-
less hank and stainless headstay.

All of the foregoing pre-supposes there is a stainless cutter stay on which
to attach the hanks.

If you have a roller-furled headsail and no cutter stay, you are faced with
removing the bigger jib, getting it stowed, and hoisting the storm jib into
the luff groove.

Even fully crewed and running off so the sail is in the lee of the mainsail,
this is going to be a chore. If you are cruising short-
handed it will be impossible.

For storm jibs, which are built to fit into the luff
groove of roller-furlers, the standard practice is to
periodically place eyes through heavy local rein-
forcements so that the storm jib can be tied to the
foil if required.

Deeply Reefed Mainsails

There are many yachts which use a third reef in the
mainsail instead of a trysail. This is simpler than
having a separate track and additional sail. However,
you are then using your everyday working sail in
extreme conditions. If the sail has any weaknesses,
the wind will likely find them.

Stock Newpo;'t
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The advantage of the trysail is you have a
specialized sail, that is only used when
really needed and so remains virtually in
new condition.

If you do use an extra reef or two in the

mainsail, there are several things to con- ’
sider. First, the mast track will need to be ©
reinforced where the headboard sits with the |

deep reefs. The hardware attachment at the

headboard will also likely need to be beefed
up for trysail-like loads. The reef should |
raise the end of the boom a bit, so that it |

doesn’t trip in the sea when you are well
heeled.

Gale Sail

Another approach to the roller-furling
conundrum is the Gale Sail, developed by
Etienne Giroir (the ex-pat Frenchman
who brought us the ATN spinnaker
snuffer).

Etienne has a rather clever approach to a
storm jib, if you do not have a proper cutter
stay.

The luff of the gale sail wraps around the
furled jib, and then hooks back on itself.

Deeply reefed
mainsails typically
require that cringles
be tied up along
the foot between
the tack and the
clew. These reef
lines should be of
the lightest line
possible, commen-
surate with han-
dling ease. The
cringles them-
selves need to be
reinforced so that
they are stronger
than the line. This
way, if the reef pen-
nant at the clew
slips or breaks, the
cringle lines will
also break, rather
than tear the sail.

If you are running in heavy going the main boom may end
up being rolled into the waves. This puts huge loads on the
gooseneck fittings and the boom. Ideally, reef clews will be
raised so the boom end rides above the waves when
heeled. Any preventers which are rigged should have a
breakaway function so they relieve the pressure if the boom
does get dragged.
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The Gale Sail attaches around the roller-furled
headsail. The ideal time to set this sail is well
before it is needed, by running off dead downwind
and keeping the sail in the lee of the mainsail.

The Gale Sail (opposite
photo) is an interesting
compromise for occa-
sional use in moderate
gales. However, for seri-
ous heavy-weather work,
it would be better to have
a hanked-on storm jib or
staysail on an inner
forestay.
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Here’s what Etienne has to say about his Gale
Sail:

The maximum windspeed that the Gale Sail
can be set at is the same as a regular
storm jib, with the added advantage that
the crew doesn’t have to free the roller-
furler to hoist it.

The way to attach and hoist the sail is
the same as any other sail-however, the
jib sheets have to be furled down to the
deck level, and the clew ring and the
knots of the sheets have to face aft since
the Gale Sail rides on the front part of
the roller-furler.

I know that a good sailor is able to hank
the Gale Sail on going upwind in 35 knots
of wind if necessary, in the dreaded event
of a lee shore, but since bearing away
makes it so much safer and quieter, I
would recommend it every time. I have sold
around 250 Gale Sails so far, and the most
common feedback is that the world cruisers
use it much more often than they would use
a reqular storm jib: as soon as it is blow-
ing more than 30 knots, like in the West
Indies in the winter, or in San Francisco
Bay in summertime, the Gale Sail with one
reef or two in the mainsail is plenty for
the small cruiser.

Both photos ATN
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Stock Newport

Using Roller-Furled Working Sails

You will find several sea stories in this book indicating the use of partially
furled segments of headsail in storm conditions. In all cases, this takes
place off the wind.

There is simply no way one can roller-furl a headsail to storm jib size and
use it reaching or to weather with any degree of efficiency: The sail will be
much too baggy.

It is also hard on the roller-furling gear and the sail itself.

If you ever do intend to use your jib in a roller-reefed configuration, be
sure the roller-furling line, and the leads and cleats, are up to the strain,
which can be enormous.

The cordage of choice for this application is a Vectran core with Dacron
cover. As strong as wire, you are able to use smaller diameters to get plenty
of wraps on the roller-furling drum. The standing part of the line, that which
runs down the deck after the sail has been furled, can have an extra Dacron
cover to increase its diameter, making it easier to handle.

Roller-furling head-
sails can be used in
storm condlitions off
the wind, if there’s
no other choice. But
their baggy shape
makes them far less
effective when
reaching or beating
(left photo). It is also
hard on the sailcloth
and hardware.
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Rick Tomlinson

Double-headsail rigs often make a lot of sense with storm canvas. A storm jib or storm staysail is
flown on the inner stay and the hurricane jib is flown on the outer stay. This creates substantial flex-
ibility in changing sail area as wind conditions vary. Double-head rigs can be used to windward, but

interference between the sails makes them less efficient than a single, larger sail. Reaching, however,
they can be quite effective, especially if there is minimal overlap between the sails.

Reefing headsails make sense in moderate winds, up to a maximum of gale strength. Beyond this
wind strength the extra weight on the foot, as well as its tendency to catch water, make, a properly
sized storm sail a better bet. We've carried reefing headsails on two of our yachts and have found
them more difficult to reef than just changing to sail.

Port Townsend Sails
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Heavy Weather Running
You may eventually find yourself running before a major storm with a

storm jib set. If the wind is too far aft, the sail will not fill to leeward, in the
lee of the mainsail. It will also not stay filled to windward.

As aresult the sail will alternately fill and collapse, each time with a thun-
derous bang, which will make you wonder how the sail or rig can stand the
shock loads.

Even if the sail is sheeted amidships it will crack back and forth.

There are two ways to solve this problem. The first is to head up 15 or 20
degrees so the sail will fill to leeward of the mainsail. The second is to fly
the sail to weather, with the sheet through a jockey pole/reaching strut— the
spinnaker pole will be unwieldy for the crew to handle and will probably
not have a fair lead for the sheet.

Keep this in mind at the time the sail is designed because it will affect clew
height.

The reaching strut can be
used to pole out a storm
jib flown on the cutter stay.
This allows you to run at
deep angles without hav-
ing the storm jib crashing
back and forth across the
foredeck.

You will want to be sure
that a foreguy and after-
guy are used to hold the
strut in place, and that
there is chafe protection
between the shrouds and
reaching strut extrusion.

Most reaching struts have
open outboard ends to
make handling the spinna-
ker guy easier when transi-
tioning from a run to reach
and visa versa. This is not a
good idea when the strut
is used as a whisker pole.
However, it is usually possi-
ble to drill a couple of
holes at the end of the fit-
ting which allow for a bol,
or loop of line. Either of
these will keep the storm
jib sheet from jumping free
of the strut.
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Single-stickers can
also benefit from
what is called a back
staysail (drawing on
opposite page). This
is a sail hoisted on
the permanent back-
stay which acts
almost like a mizzen.

156

Back to Theta Volantis
Let’s go back to the fall storm in the North Atlantic in Theta Volantis for a

moment. The staysail exploded when they rounded up during a 79-plus-
knot gust and were slapped by a breaking sea (see page 130).

Our feeling is that it was the sea rather than the wind that damaged the sail.

We know from Brian and Colleen’s inspection that the mid-luff-hanks
failed (they bent open), and then the sail flogged itself to death, before they
could get it squared away.

The staysail filled the forward triangle and represented far too much sail
area for these conditions.

The fact that it stood up to this abuse for several days is quite amazing, and
gives us an excellent data point for the future.

We got in touch with Tim Woodhouse, President of Hood Sailmakers in
Newport, Rhode Island, to get some details on the way the sail was built.

Tim’s first comment was, “In my opinion, the forestaysail was built to
storm specifications in terms of strength and cloth weight, but at 277 square
feet would have been much too large to be seaworthy in winds over 50
knots.”

“The forestaysail was built from 10.2-ounce Hood high-tenacity Dacron,
cross-cut construction, single-ply foot and leech tapes (14 ounce) three
rows of three-step stitching on 1.5 inch (37mm) wide glued seams and
number three hanks with a stretchy rope luff.”

Had the mid-luff hanks been a bit stronger, and the clew lifted well off the
deck instead of just a foot (0.3m) above it, this sail probably would have
made it through unscathed.

Tim also believes the current IMS formula for storm sails creates sails that
are too large for storm conditions. “We would reduce them by 50 percent,
depending on rig configuration, displacement, and yacht itinerary. For
example, a masthead 40-footer (12.2m) with 18,000 pounds displacement
is allowed approximately a 120-square-foot storm jib. I would recommend
60 square feet for winds in excess of 50 knots.”

Riding Sails

We want to close this section with a discussion of riding sails. Riding sails
are usually thought of in the context of a ketch or yawl, which are typically
used to keep a boat quietly head to wind at anchor.

The mizzen sail can also be used to good effect when hove to, or when
lying to a parachute anchor (see the Birch Kelly story on page 466 for a
firsthand account of how this works). The ability of these sails to keep your
head to wind can have a significant safety impact. The less you shear and
the better you can control your angle to the waves, the less risk there will be
of a knockdown.
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On multihulls and single-stickers with split backstays double “toed-in" riding sails [
can be set. These are actually more effective as they always operate with an angle '
of attack.

If there is no backstay (as with a multihull with swept spreaders rather than perma-
nent backstays) the stern sails can be hoisted on low-stretch (Vectran or Spectra)
pennants using the main halyard.
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Both mizzen and aft-staysail will benefit, when used in this feathering
mode, by certain construction details.

In the case of a mizzen, you will want the sail to be cut extremely flat, and
to have deep reefs which can be used in extremely high winds. Obviously,
the mizzen sail, and the spar to which it is attached, need to be strong
enough to take really high loads.

You will find that having a fully-battened mizzen pays substantial divi-
dends both in general sailing and when hove to. The battens need to be stiff
and strong (for more details on full-battened sail construction, see page 87
of Offshore Cruising Encyclopedia).

The back staysail involves a bit more engineering detail. Because this sail
is set on the backstay, you have less shape control than with a mizzen sail
set on a boomed spar, and the edges are more difficult to control.

In terms of sail geometry, a back staysail will ideally have three sheeting
points. The first is on the centerline, sheeting the back staysail to the main-
sheet traveler or a padeye on the centerline forward. The second and third
are to each rail, which will help you adjust the angle of the boat to the wind
and seas (since the seas are often at a 15- or 20-degree angle to the wind, by
pulling the riding sail in one direction or the other you can get the bow
pointed higher into the waves).

Sail size depends on boat stability and how badly the boat shears at
anchor. A good test is to rig a storm or hurricane jib on the backstay while
you are hove to in a stiff breeze. Once you determine the wind level at
which a given-size sail works well, you can interpolate up in wind strength
(and down in sail size) by squaring the difference in relative wind strengths
(since wind force goes up with the square of the windspeed). Generally
speaking, many boats will do well somewhere between a half and a quarter
of the size of the storm jib.

The sail shape should be shaped as close to that of an equilateral triangle
as possible to reduce the edge loading and keep the center of effort low.

Construction details and sailcloth weight should be the same as with a
storm or hurricane jib. The only major difference is the hollow of the for-
ward vertical edge and the foot. Where 1 1/2 percent is the norm for a storm
jib, we prefer to see 3 percent on ariding sail.

These sails should be fully battened.

If you use your riding sail at anchor, it is going to suffer a certain amount
of degradation from continuous exposure to sunlight. This means the sail
will be at less than optimum strength when used in heavy weather. If you
are going to use it at anchor, make allowance for this by specifying heavier
sailcloth, stronger thread, and extra stitching.
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The most important ingredient for success in heavy weather is the ability
of crew and vessel to adopt a variety of tactics commensurate with the con-
ditions found at any given time during the storm. A major factor governing
this is the crew’s ability to maintain steering control, whether by hand or
use of self-steering gear.

To the extent that the vessel can be efficiently self-steered, the crew will
be able to put off assuming direct steering control. The longer this is post-
poned, the better rested the crew will be and the better they will be able to
cope with the conditions they find on deck, when it finally becomes neces-
sary to relieve self-steering gear.

In this context there are a number of design, equipment, and technique
issues that come into play.

Sail/Hull Balance and Steering Loads

Let’s talk about what you can do to make the most of your hull and rig
design. (We’ll discuss the design factors that affect steering control starting
on page 608).

First, it is important to understand that for most boats it is the angle of heel
rather than the location of the sail area, which is the greatest cause of
weather helm.

If the location of the sail were the major factor, then with the jib all the
way forward you would have huge amounts of lee helm. In fact, on many
yachts if you carry a headsail in winds strong enough to heel you 25 to 30
degrees, you will have weather helm.

So, to reduce weather helm and steering loads, you want to keep the boat
sailing upright.

Sail shape is also extremely important. Sails that are too full, or have
leeches pulling in rather than twisting off, create lots of induced drag,
which heels the boat and creates weather helm. Flat sails, with nicely
twisted leeches, reduce weather helm.

In moderate conditions, experiment with different lead positions for the
jib and try allowing the main to twist off. When you are sailing in a fresh
breeze, consider using a flatter, smaller headsail, as opposed to one rolled
down in size (which will be much fuller).What you learn in moderate airs
about reducing weather helm and improving steering will help when you
encounter storm-force winds.

Powerboat Steering

Powerboats do not have the same type of steering control as sailboats.
This is a function of their hull shape and rudder size.

They typically require a human input sooner than sailboats when running
from or heading into breaking seas.

However, there are a number of variables within the control of the skipper
which will affect how long it is before he or she has to take over from the
autopilot.

Among these are the autopilot control settings (discussed in more detail
later on in this section), the settings of active stabilizers (sometimes they

In order for the rudder
to give good control it
needs a flow of water
over it. Unless you
have a prop turning in
close proximity to the
rudder, as in the case
of a powerboat, the
speed of the vessel
traveling through the
water becomes the
source of steering
power.
The work the rudder is
able to do (its lift) is a
function of boatspeed
squared. A small
increase in speed
means a huge
increase in steering
ability. A small reduc-
tion in speed means a
large drop in steering
ability and rudder
responsiveness. A
vessel traveling at 8
knots will develop
1.77 times the steer-
ing force on the rud-
der as one traveling at
6 knots.
0When going down-
wind, the basic rule
is to travel only as
fast as you need to
maintain good
steering control.
OIn some designs,
there is no top
speed, you just
keep pushing the
boat. The faster you
go, the easier itis on
boat and gear, and
the better the self-
steering system will
work.
0OOther designs are
not controllable af-
ter a certain speed
and must be slowed
before they lose
control of rudder.
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The right speed

upwind:

O The steering loads
are less as the boat
is more evenly bal-
anced and most
boats will self-
steer or require
very little steering
input to keep them
on a desired track.

OA vyacht, which
might require sev-
en knots of speed
to stay in good
control downwind,
will be fine at 3
knots pinching to
windward.
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are better turned off when running in heavy weather), and the speed at
which the boat is moving.

All of these factors vary with boat design, as well as sea and wind state. In
order to get a head start on the learning curve, it is important to experiment
with all of these variables before you get into heavy weather.

Sailboat Broaches

A broach occurs when you are running or broad reaching and the boat
begins to swing out of control, pivoting to windward as it goes down a wave
face.

In some cases, the broach is started by a wave slap on the transom, which
begins to rotate the boat. As the boat heads closer to the wind, apparent
windspeed goes up rapidly and the apparent wind angle moves forward.

These changes increase wind force exponentially and the boat then begins
to heel. On sailboats which have a tendency to round up with heel (weather
helm) this will magnify the problem, bringing the boat closer to the wind.
In a second or two, the boat is lying abeam of the wind, well heeled over,
most vulnerable to a breaking wave.

If you are steering manually, you may sense the wave coming or feel the
first fingers of the gust, and before the boat gets loaded up with turning
force, you head off downwind. As you turn away from the wind, the heel
and the resulting turning forces are reduced, and the boat stays under con-
trol.

A windvane or autopilot cannot anticipate the way a helmsman does. It
can only react once the boat begins to change direction. Since this is in
effect after the turning process has begun, in order to successfully counter
the building forces the self-steering system must react quickly, with lots of
rudder angle.

Powerboat Broaches

When a powerboat broaches, the same hydrostatic forces are at work as
with a sailboat. The stern is slapped by a wave and begins a turn. In some
designs, the bow may dig into a wave at the wrong time, and the boat pivots
around, or a beamy hull that has been heeled by a wave may take over and
swing you around.

In breaking seas, a powerboat is more vulnerable than a sailboat, because
it has a more limited range of positive stability. Where a sailboat will come
back from a knockdown well past 90 degrees, many powerboats will not
recover if they go past 70 degrees.

Therefore, a powerboat crew will probably have to relieve the pilot sooner
than would be necessary on a sailing vessel.

Windvane or Autopilot?

Whether you have an autopilot or windvane, there are several important
factors to consider. The first is speed of reaction. You want the fastest pos-
sible reaction to changes in heading—we’re talking fractions of a second
here.

Next, you want a really powerful system, one that is capable of spinning
the rudder very quickly.

This means the pilot or vane must be oversized for normal weather.
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Avoiding a broach at deep sailing angles is a function of boatspeed, steering control, and how the
waves catch you. In the scenario above the boat is sailing at a speed somewhat slower than the waves,
but surfing in control down the faces. A cross chop in the trough (arrow) catches the stern and and the
boat begins to pivot. By the last (left) position, the boat is beam-on to the overtaking crest. If the crest
begins to break heavily, the boat is in a vulnerable position for a knockdown.

In many cases, servo-pendulum windvanes will react faster and have
more power than small boat autopilots, and, as a result, do a better job.

A good example of this is in the description of our passage between Mau-
ritius and Durban in the Indian Ocean (see page 327). At the end of this pas-
sage we found ourselves in 55 knots of southwesterly storm force winds,
blowing against the Aghulas current. Virtually all the waves were breaking,
and we had Intermezzo beating slowly under storm staysail and small miz-
zen—with her Aries servo-pendulum gear steering. Speed varied between
2 and 3 knots, and the Aries was able to keep us on course despite breaking
crests hitting us in the bow, amidships, and in the stern (and frequently
washing right over the boat).

The one advantage of an autopilot in this type of situation would be the
ability to fine-tune the course for wind and sea variations. But to do that
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The WH autopilot control head on Beowulf is typical of what we've used on our clients’ boats for over
15 years. Note the three manual controls for gain, counter rudder, and yaw (also known as dead band
or sea state).
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The "gain boost” button in the upper right cor-
ner is a key feature in the WH Storm Pilot oper-
ation. When you hit this button with your
thumb it doubles rudder gain, cranking in twice
as much course correction as normally used.
This helps to pull the bow down quickly when
you are slapped by a wave on the stern and
start to round up. Once the rudder has a good
grip, lift your thumb and gain returns to the
normal setting, avoiding the problem of over-
shooting the course and sailing by the lee (or
accidentally jibing).

type of job, as we said earlier, it needs to be
fast-acting and very powerful. The Benmar
pilot we had aboard in those days wouldn’t
have been able to cope with the conditions.

Windvane Technique

One of the factors affecting how fast a wind-
vane will react is the size of its air rudder.
Sometimes you will have a really large air
rudder for use in light airs and when running
in light to medium conditions. But in severe
weather, it may prove to be too powerful and
responsive, causing excessive movement of
the rudder.

It makes sense to carry several sizes of air
rudders, one of which is small for heavy-
weather usage.

You cannot always get the vane to steer a pre-
cise course. Sometimes wind and sea conditions
combine with the boat’s tendency to round up,
making it difficult or impossible to hold a given
course. When this occurs, it may be advisable to
change course 10 or 15 degrees to see if the
windvane will settle.By jibing or tacking, the
angle of the seas may become more favorable
giving the windvane better control.

The key is to experiment and stay alert to
changes in external forces which require you
to adjust the course, the vane, or the sailplan.
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Using an Autopilot
Assuming the autopilot has the reaction speed and power to do the job, it

does have some advantages.

Chief among these is the ability to fine-tune the steering characteristics if
your controls allow it (some pilots have all their controls internalized where
they are set by a technician and cannot be user-adjusted. These are fine for
moderate weather, but do not give you the flexibility needed in severe
weather).

Picking the right course when you are reaching is difficult. You experience the maximum
turning force from heel and the waves that can set you off course by hitting your bow or the
stern.

In heavy going, it is often simply not possible to make safe progress on a reach, especially
where you are depending on a self-steering system to handle the helm. Instead, you need
to pick a course which allows the boat and self-steering system to respond to the seas
before the boat gets so far out of balance that it rounds up or broaches.

In the image above, the first boat (closest) is broad reaching through a trough. In the next
position, it is just riding over a wave crest, and has headed off the wind a bit more to allow
for a wave slap on the stern quarter from the crest close to port. This is where you would
want to crank up the rudder gain control to make sure the rudder had lots of power. As soon
as you feel the rudder bite, reduce the gain to normal. In the third and fourth position the
boat has headed up taking advantage of a smooth spot—gain is still set to normal. The last
(furthest away) image shows the boat has headed down again on a crest, with rudder gain
once again cranked up for a few seconds while the boat accelerates.
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A broad reach is much easier to maintain while self-steering. When the seas are not breaking, or
breaking occasionally, a course is normally maintained without a great deal of effort. In this series
we start off with the nearest boat in a trough between seas. The next boat has crossed a crest in a
smooth spot and is continuing on course.

The third boat has started to head up. This could be from a wave slap, or perhaps a puff of wind.
This is the point at which you will want to apply maximum rudder gain. Or, in the case of a WH Storm
Pilot, hit the rudder gain button for a few seconds. Once the bow begins to respond, and head back
down wind, reduce the gain to normal setting (or release the gain boost button on the WH Pilot).

The following comments are based on our long experience with WH
Autopilots from Bainbridge Island, Washington. We’ve used these units for
years on our boats and have found them to be reliable, fast acting, and
extremely powerful. The controls indicated are available on all upper-end
yacht and commercial pilots.
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Running off becomes progressively more difficult as waves increase and come at you from different
directions. No matter how large or stable your vessel, even a small wave slap on the bow or stern is
going to create a large turning moment that the self-steering gear will have to overcome. The big-
gest risk is of an accidental jibe, putting you in an unwanted hove to position with headsail backed,
while the boat sits beam-on to the breaking seas.

To avoid accidental jibes, it is typically best to sail 15 to 20 degrees above a dead run. Watch the seas
and wind so if there’s a shift, you are ready to adjust the pilot or vane gear. Major wind shifts are typ-
ically accompanied by changes in barometric pressure—sometimes that change (usually a climb)
precedes the shift by a few minutes to an hour or more. So keeping a close eye on the barometer will
give you an early warning that you should pay attention to the helm.
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No matter how good the autopilot is or how well your boat steers, the
autopilot still cannot anticipate the sea conditions. It’s happy to supply the
muscle, but you need to supply the brain power.

Start with understanding the variable controls on the autopilot: dead band
(called sea state on some pilots), rudder gain (how far the rudder turns), and
counter rudder (how fast rudder correction is applied). A discussion of
these controls is outside of the scope of this book. The best way to become
familiar with them is to read your owner’s manual, then experiment every
chance you get. Keep a written log of the settings that seem to work best in
each situation.

In general, the more control or the faster acting you need your pilot, the
less dead band is desired. If this is set at minimum, the pilot should begin to
apply corrective action to the rudder the instant it senses it’s off-course. In
normal conditions, to reduce power consumption and rudder load, dead
band is set at 3 to 5 degrees. Rudder gain is typically set at the minimum
required to keep the boat on course.

In heavy weather and/or at high speeds where you need additional gain so
that the rudder can kick in faster and apply more correction per degree of
heading change, but not so much that the boat tends to oversteer going
down waves.

Here’s an idea of how you can help your pilot. Say it is blowing a steady
40 to 45 knots. You are running or broad reaching with storm staysail and
double-reefed main. As the puffs hit, or the seas try to slew the stern around,
you assist the pilot by momentarily increasing the rudder gain. You may
even do this before the sea hits or just as you feel the boat begin to heel in a
gust.

Your bow turns downwind and rapidly begins to accelerate. Once you feel
that the boat is under control —that the rudder has a good bite on the water
and is doing an effective job—start to reduce the gain back towards the nor-
mal setting for these conditions. If you do not reduce the gain, the boat will
overshoot the correct course and you may find yourself by the lee, in danger
of jibing; a very uncomfortable feeling.

When you think about it, this is exactly the same way you would hand-
steer. When you first feel the stern lift to the wave, or the beginning of a gust
tickle your neck, you kick in some downwind rudder. Then, as the boat
accelerates, start to pull off the extra rudder angle, finally bringing the helm
back to neutral before you reach the right angle on the wave.

What you’re doing with the autopilot gain control is almost the same
thing. Increasing gain tells the pilot to crank in some more rudder. Decreas-
ing it tells it to reduce rudder.
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Using a vane or pilot to steer downwind in breaking seas means you have to supply the brains while the self-
steering gear supplies the muscle. In this image, we are running at a speed somewhat slower than the waves.

The boat in the foreground (bottom) is heading up in the trough to build speed, so that the rudder will
respond better to steering commands. The crew will want to have boatspeed at maximum before they turn
downwind as the crest (middle boat) passes them by.

With either pilot or vane this means aggressively changing course to windward 10 to 20 degrees, to acceler-
ate in the wave trough. Then, with the boat lined up perpendicular to the waves the crest passes. You re-
assess the situation in the next trough.

If the wind is blowing hard and boatspeed is adequate, the self-steering gear can be left alone, But if the
boat begins to slow, or you sense or feel a wave about to slap the quarter as it overtakes you, then extra rud-

der gain is cranked on the pilot.
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HEAVY WEATHER LIFE RAFT ISSUES

The use of a life raft in heavy weather brings with it special issues. Chief
among these is capsize resistance.

By definition, in heavy weather we have breaking seas and high winds.
Opposing this is a small, round object, with a huge amount of windage and
(in most models) not a lot of stability.

With conventional life rafts, those which employ small-sized water bal-
last chambers, you can expect to spend a lot of time upside down, or re-
righting your raft.

For a firsthand look at this scenario, and some hard-won lessons, we turn
to the experience of the Winston Churchill crew in the December 1998 Syd-
ney-Hobart Race (for more data on the race see page 260).

WINSTON CHURCHILL

The Winston Churchill was what some would call the consummate tradi-
tional offshore design. She was from the drawing boards of Sparkman &
Stephens and was built in Australia in 1942. She had moderate displace-
ment (20 tons), with a significant underwater keel and rudder. She was 50
feet (15.5m) long overall with a range of positive stability calculated at 124
degrees in her IMS handicap. Her construction was of composite timber.

As conditions deteriorated on the second day of the race (December 27)
the crew was considering heaving to. The boat was having a difficult time
with the breaking seas and storm-force winds, and with darkness coming
on they were concerned about their safety.

They were close reaching across the seas on starboard tack, headed more
or less for Hobart, with the skipper (and owner) Richard Winning at the
wheel.

Richard Bennett
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Knockdown
At around 1700 a large, breaking sea picked the boat up and threw it down

into the trough, knocking it down well beyond horizontal. Seven feet (2m) of
coaming on the port side were smashed, three windows in the aft cabin were
stove in, and some planking below the waterline is thought to have sprung.

The batteries were on the port side, underwater, and the crew couldn’t
start the engine to utilize the damage control pump.

Within four minutes, the water was 2 feet (0.6m) above the floorboards.

When it became apparent the vessel would sink, the crew donned life
jackets and began preparing to abandon ship. Winston Churchill carried
two life rafts.

A Mayday call was put out over VHF; the SSB having been rendered
inoperable by the inrush of water.

Winston Churchill was running downwind under bare poles now at 5 to 6
knots. The crew were concerned that it would be difficult to launch the rafts
at this speed, and keep them tethered to the boat, so they decided to wait
until just before she sank before launching the rafts.

Stepping Up into the Raft
Asthe boat filled with water, it gradually slowed until, roughly 30 minutes

after the knockdown, she began to settle.

The crews took to the life rafts, four in a round raft (a four-man Petrel)
with an EPIRB transmitter, and five in a six-man rectangular-shaped raft (a
Prosaver). The crew stepped “up” into the rafts.

The two rafts were tethered together and had drogues to keep them from
capsizing. However, within minutes, the tether between the rafts parted as
did the rodes to the drogues (which had been doing a reasonable job stabi-
lizing the rafts against the seas). The crews indicated that there was severe
loading on the connection between the rafts, and they were about to cut the
line when it failed.

Small Raft
The crew of the smaller raft tied off the entrance and secured themselves

in the interior. At about 2100 that evening, a few hours after taking to the
rafts, they were capsized by a breaking sea.

One of the crewmembers cut the lashing lines to the opening, exited the
raft, and used his weight to right the raft.

When the raft was righted it was quite full of water. A search for the bailer
revealed that a majority of the survival-kit contents had been lost during the
rollover.

The raft was bailed with a boot and plastic bag. Shortly thereafter it cap-
sized again.

As dawn on the 28th approached they found that the lower ring of the raft
was losing air pressure. It appeared that the broken antenna on the EPIRB
had caused the leak. A sponge was used to plug the hole as the repair kit had
been lost. The tube was partially reinflated and the crew continued to bail.
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WINSTON CHURCHILL

Life raft lessons from
Winston Churchill:

O Capsize resistance is
a major factor in
heavy weather.
These were extreme
conditions, but cap-
sizing has been re-
ported as a problem
even in moderate
gales.

O Staying with the raft
in a capsize is diffi-
cult; some form of
harness, connected
to hard points in the
raft should be uti-
lized.

Olacing on entry
doors should be us-
able in a variety of
situations—when it
is wet and when the
raft is inverted—so
it's not necessary to
cut the lacing in a
capsize.

OExternal grab lines
on the raft are im-
portant for use when
righting the raft and
staying with it,
should the crew be
tossed out.

O Assume the raft will
be capsized and pre-
cious equipment
lost unless it is well
secured. Grab bags,
emergency supplies,
and bailer must all
be tied with a lan-
yard to some point
inside the raft.

OIf there is an EPIRB
with an extendable
antenna, care must
be taken so that it
cannot damage flo-
tation chambers.
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The wind was dropping and sea state moderating and there were no more
capsizes. However, the raft continued to be filled with water from waves
entering the open door.

Atabout 1600, an aircraft was sighted and a parachute flare was fired. The
aircraft failed to respond. Shortly thereafter, another aircraft was spotted
and a second (the last) parachute flare was launched. This was seen by the
air crew and a few hours later the crew was rescued.

Larger Raft
During the time that the drogue was attached to the raft, it stabilized it

quite well. However, after the drogue rode failed the motion became
extreme.

The six crew tried to stabilize the raft, and themselves, by intertwining
their legs.

The raft was capsized and the emergency grab bag lost. The crew decided
it was too dangerous to send someone outside to right the raft, and that an
absence of grab lines would make staying with the raft extremely difficult.

They also reported that the canopy of the raft was loose, banging their
heads in the motion, an that the entrance door was difficult to secure against
the waves

The raft seemed to be reasonably stable in its inverted position, but the
crew began to feel they were running out of air. An 8-inch (200mm) hole
was cut into a reinforcing patch in the floor (now the roof) of the raft to
admit fresh air.

Shortly thereafter the raft was righted by another wave. The crew
observed that the roof was damaged, and that the empty inflation bottle had
come loose and was damaging the raft.

Late on the 27th or early on the 28th, a large breaking sea caught the raft
and tumbled it down the wave face eight to ten times. Three of the crew
were tossed out of the raft and ended up in the white water about 300 feet
(90m) away. A fourth crewmember had been attached to the raft with his
harness and was able to clamber back aboard. The two remaining crew-
members were unable to recover the others as the raft drifted rapidly away.

During the remainder of the night, the raft was capsized numerous times.
However, the surviving crewmembers were able to hold on. The floor of the
raft and the canopy completely fell apart during this period and the two
crewmembers held onto the center support arch as a means of staying with
the raft.

At about 1700 on the 28th, they saw an aircraft and signaled by waving
one of their yellow foul weather gear tops. The aircraft saw them and
returned. While waiting for rescue, the crew continued to mark their posi-
tion with a strobe light and flashlight. The two crew were picked up shortly
thereafter by helicopter.




CAPSIZE RESISTANCE

Many years ago an entrepreneur by the name of Jim Givens thought there
might be a better system. Over a number of years, Jim developed his “tor-
oidal” ballast chamber—in effect a huge water ballast chamber residing
underneath the floor of the life raft.

This ballast chamber provided the stability to resist wind and wave
impact. The Givens raft has been credited with surviving in some pretty
impressive conditions.

Now the Switlik Parachute Company, long a life raft manufacturing com-
pany, also builds a raft with a large (although differently shaped) ballast
chamber.

If you are going to be using your raft in heavy weather, it should be one of
the above types.

When to Use

There is a tendency to get into life rafts at the first sign of major difficul-
ties. Short of a fire or a collision that breaches the hull, every attempt should
be made to avoid using a life raft. There are literally dozens of examples of
sailors who have gotten into a raft, believing it to be safer than their boat in
heavy weather, and died from exposure or drowning as a result of raft cap-
size. In most cases abandoned vessels were later found afloat.

Recent examples of this range from the Queen’s Birthday storm, to the
many that died in the 1979 Fastnet Race. Life rafts are a difficult environ-
ment in a moderate gale, in truly severe weather they can be extremely haz-
ardous.

You may be sur-
prised to learn that,
overall, more people
have probably died
in life rafts while their
boats are later found
afloat, than have
died on a boat.

The old adage
“always step up to the
life raft” is very true,
especially in heavy
weather.

If your interior is
secure, and you are
relatively safe from
flying debris, most
experienced sailors
will tell you that you
are better off on the
boat than on araft.

The Switlik search-
and-rescue life raft.
This design includes
a toroidal ballast
chamber below the
raft which fills with
water for stability in
breaking waves. The
canopy is removable
for ventilation and
easier boarding. It
ties in place with
two-inch (50mm) Vel-
cro straps. These
might prove to be a
problem in breaking
seas. Note the hand-
holds both inside
and outside of the

raft.
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Thierry Dubois
awaiting rescue
in the Southern
Ocean after his
Vendee Globe
racer remained
capsized after a
knockdown.

Secure Storage

We’ve touched on the subject of storage
already, but it is worth repeating that in
order for you to be able to use the life raft, it
= needs to be aboard.
If you’re rolled and the life raft is swept
~ from the deck, which happens more often
| than not, there isn’t much sense in carrying
itin the first place.

Launching

- Rafts are bulky, heavy, and difficult to
launch under ideal circumstances. If there’s

a big sea running, if the wind is blowing at

storm force or above, the problems multiply

exponentially.

It is essential that you know beforehand
how the raft works, how it has to be handled
to get it clearly overboard, and how much
time you can expect it to remain tethered to
the boat.

If conditions are severe, there will be a
very short period of time before the painter
is broken by a wave.

The Switlik raft on Beowulf is stored in one of the cockpit ~ Once you commit to using the raft, all
lockers, where it i safe from direct wave impact. When  crew need to be ready to get in. And before
we are at sea the abandon-ship bags are stored along- the raft is launched, you will want to have
side. The cover provides an extra layer of protection for .

all your abandon-ship gear ready to deploy.
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CAPSIZE RESISTANCE

One of the more difficult things to do is to create a storage system secure enough for the life raft so that it
stays with you in the event of a rollover. Most of the time, rafts are swept clear of the deck. The raft above sur-
vived a rollover on the yacht Sophia during the 1994 Queen’s Birthday storm. Note the heavily scalloped teak
chocks which keep the raft from sliding. The wide webbing distributes load better than line or thin bands, and
has considerable friction as well. A series of light lashings are used to connect the straps to U-bolts which are
through-bolted (with backing plates). Multiple light lashings are easier to cut than fewer strands of heavier
line.

The raft below is nicely installed as well, although the chocks are not as deep. There would be more danger
with this installation that the raft would slide out from under its lashings.
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Confidence in the
inherent soundness
of your vessel,
proper preparation
for offshore sailing,
and carrying the
gear necessary to
handle storm-force
conditions lay the
foundations for the
right offshore atti-
tude.

The psychology of
sailing in heavy going
has a major impact on
how you deal with the
elements. If you or
your crew are fright-
ened by the wind and
sea, you will have a
greater tendency to
put off actions that
may be necessary to
reduce risk.

The constant evalu-
ation of conditions
and tactics and the
moves you should
make during a blow
can easily lapse
while tumult is at its
worst. When crew
and skipper may be
psychologically
impaired is pre-
cisely when action
is most required.

More experienced
crewmembers can
reduce the anxi-
eties of novices
aboard. Levity is
always a good way
to ease tension.

There are positive
aspects to a real
blow. Consider the
stories that can be
told afterwards! It
takes only one
storm every ten
years to keep you
going at the club
bar.
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HUMAN FACTORS

Staying cool under pressure, taking action when required, and avoiding
inertia that keeps you moribund while events take over are the keys to stay-
ing afloat and in good condition during heavy weather.

The emotional state of the crew is directly related to their physical condi-
tion. If the crew is seasick (or on the verge), tired, cold, wet, hungry, or all
of the above; mental alertness and energy will ebb. The physical condition
of the crew is related to their pyschological state. If they are frightened, this
affects their physical abilities.

To maintain physical comfort, one must acknowledge that there is a bot-
tom line in the trade-off department when you are choosing and equipping
a yacht for offshore voyaging.

Many design features that are nice for living at anchor create problems at
sea in bad weather. This statement applies to sail-handling gear, interior
layout, rig and hull design. No salesperson talks about storms, reefs, or
unpleasant conditions when you are buying your boat. And while life-
threatening storms are rare, you have to know deep down that you have the
best combination to take what comes. If your cruising confidence is based
on this preposition, you will be far better off physically and mentally.

The other side of this equation is in your range of personal skills. The
more knowledge you have of weather and seamanship, and how these ele-
ments interact with your vessel, the less tendency you’ll have to become
frightened and sink into physical and mental despair.

Physical Conditioning

Most of the time that you cruise, being in good physical condition is not a
safety factor. But when things begin to go wrong, it can mean the difference
between a safe outcome and something less desirable.

Being in good physical condition means that there is less risk of injury.
When you do finally get into some serious weather, where there is a mental
as well as physical stress to be endured, the better shape your body is in, the
better you’ll be able to handle the situation mentally.

Itis tough to stay in good physical shape when you’re cruising. You do get
some isometric exercise at sea trying to hold on, but in general most of the
body’s muscles lose their tone quickly.

If you are out of shape to begin with, passaging makes it worse.

The only answer we know of is to get into shape before you head offshore,
and then maintain some form of physical exercise regimen when anchored.

Just How Bad Is the Weather?

Heavy weather is as much a frame of mind as a physical state. What we
may consider a little uncomfortable —a moderate gale—others with less
experience might think a severe storm.

By pushing the boat in light to moderate gales and finding out the right
combination of storm canvas and sailing angles, your threshold of anxiety
is increased. On the other hand, if you avoid going sailing on those brisk
days when it is blowing 25 or 30 knots, then when you get caught in a mod-
erate gale you are going to think your life is in danger.

Push yourself to learn how to handle your boat. As your confidence
grows, so will your concept of what constitutes heavy weather.




HUMAN FACTORS

Mal de Mer

Seasickness is exacerbated by physical or psychological discomfort. We
have always made it a habit to take seasick preventatives before the onset of
bad weather. Even those in the family with “iron stomachs” down pills, just
in case.

Being able to perform normal functions below is important. If you can eat,
use the head, wash, and change clothes in some reasonable manner, your
mental outlook will be better than if you cannot. Just washing your face and
brushing your teeth can be a major morale booster.

Seasickness is not helped by unpleasant odors. You may find that the
water in the keel sump turns up some really foul odors when the boat starts
to roll.

The best preventative measure for this, aside from good ventilation, is to
periodically clean the sump. When this was a problem for us in past years,
we’d make it a habit of dumping a bucket of fresh water laced with bleach
into the sump before each passage.

Pre-Cooked Meals

Having galley supplies that lend themselves to consumption under
inclement conditions is a good idea. We always lay in a store of nutritious
foods that fulfill the primary heavy-weather requirement of being easy to
prepare and consume. Crackers, nuts, popcorn, dried fruit, granola bars,
prepared sandwiches, casseroles, and stews have also withstood the tests of
time and many thousands of ocean miles.

Rest

Rest is perhaps the most significant factor in maintaining mental pre-
paredness. Being well-rested before a storm, and being able to nap or sleep
during it, will leave you in the best possible physical and psychological
shape.

Mental and physical strength should be husbanded during the initial parts
of the storm—because if conditions really deteriorate, you will want to be
totally alert and as well-rested as possible.

Key crewmembers need to save their energy for the worst stages of the
blow. If there are less experienced crew aboard, use them for standing
watch and/or helming chores early on. Then try to relax, eat and drink to
maintain your strength and avoid dehydration, and get some sleep.

Where to Sleep

Motion varies throughout the boat. The further away you are from the
pitch center, the more violent the motion.

Generally speaking, most boats pitch about a point just aft of the longitu-
dinal center of the waterline.

The other issue is height. The higher you are, the more side-to-side rolling
you’ll feel. There will be a considerable difference in motion between the
cockpit seats and main saloon settee. Even between the settee and cabin
sole you will find a difference.

It is not unusual to find the crews on small boats sleeping on the saloon
floor where motion is the least. However, this brings with it a risk factor in
the event of a knockdown or rollover, in which case those on the cabin sole
will find themselves flying through the air.

Staying warm and
dry:

Ot is critical to main-
tain a comfortable
body temperature.
Discomfort leads to
inaction; morale
drops and fear
grows. Staying
warm in temperate
latitudes is easier to
accomplish than
staying cool in a
tropical blow.

OThe right clothing
for hot or cold cli-
mates is essential.

O Efficient air circula-
tion systems (do-
rades, fans) are a
necessity when in
the tropics.

0 A source of heat in
the high latitudes is
essential in heavy
weather. In more
temperate regions,
you can get by with
adjusting your
clothing layers.

OFor colder cli-
mates, there are
wonderful layering
systems. Most of
the new fabrics
wick moisture away
from the skin. If you
are perspiring from
activity, you don't
start to get cold as
soon as you sit
down.

OMany of the new
fabrics also dry
quickly; an essen-
tial quality on a
long passage.
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The distance which your body resides from the pitch center has a huge impact on the motion you
sense (motion is sensed with the inner ear). In the two drawings above, compare the arc which the
head travels through in the three positions shown as the boat rolls. On deck, it will be almost the full
beam of the boat. On the main saloon settee it is about 70 percent less than on deck, and on the cabin
sole there is almost no relative motion. The same holds true with your longitudinal position. The fur-
ther you are away from the pitch center—typically a little more than 50 percent of the waterline aft
from the cutwater—the more pitching acceleration is felt. These same factors are at work with weight
spread around the boat. The further the weight is from the center of gravity and/or the pitch center,
the more negative effect it has on motion, heel angle, and range of positive stability.
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HUMAN FACTORS

Safety Concerns
In heavy going it’s always best to assume the boat is about to be knocked

down and move about the interior accordingly. This means bracing your
body against furniture to leeward, and always using the handholds, even
when it feels like they are not required.

This minimizes the chance of your body becoming a projectile if the boat
is whacked by a breaking sea.

Inreally strong weather, the off-watch will want to spend as much time in
their bunks as possible. If these bunks are in tight areas—pilot berths for
example— and have good leecloths, there is little room for your body to be
thrown about, even in a rollover.

Only once in all our sailing did we feel it necessary to stay confined. This
was aboard Intermezzo in the Aghulas Current storm (see page 327). For 1
1/2 days, during the height of the storm, whichever adult was off-watch
remained in a pilot berth, as did our daughters Elyse and Sarah.

Sometimes the crew
needs a little incen-
tive to keep the cur-
rent unpleasant
conditions in per-
spective. A photo of
what awaits at the
end of your pas-
sage—a lovely
deserted beach
perhaps—does

wonders for morale.
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Sustaining fast aver-

ages:

OMaintaining  boat-
speed often takes
more work on the
part of the crew.

OAll members need
to be alert to the
vessel's needs, sail
trim, and sail selec-
tion.

OIf you practice this
all the time, not just
when it is critical to
safety, when the
time comes where it
does matter that ev-
eryone aboard will
be prepared.

OThis leaves more
time to think about
passage tactics and
the weather.

Practice sailing fast.
After a while you will
find that fast is fun.
Making a quick, effi-
cient passage is
something to savor
long after the trip is
over. Once you get
into the habit of stay-
ing on top of sail trim
and changing sail
inventory as
required, it will begin
to take less mental
and physical effort.
Your pleasure will
increase and your
anxiety levels will

drop.
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EFFICIENT PASSAGEMAKING

The best way to deal with heavy weather is to avoid it entirely. In this
endeavor nothing is more important than pure boatspeed which reduces
passage times to a minimum.

The faster you go, the less you are exposed to the vagaries of the weather
cycle; navigational risks posed by current and drift are reduced as well.
Speed gives you more flexibility with landfall timing.

While this may seem obvious, the necessity of pushing—which requires
more effort on the part of the crew —may not always be apparent.

As you read through the many experiences that follow in this book, keep
an eye out on the timing and distances frequently involved. Sometimes the
difference between a huge blow and safety is a matter of hours after 1,000
miles of sailing. Or the difference between hurricane-force winds and a
moderate gale might be a matter of 20 or 30 miles in position.

It is also important to be able to sail efficiently in adverse sea and wind
conditions. This widens the array of heavy weather tactics from which you
can choose.

Sail Inventory

Nothing is more important to fast passage times than an efficient and ver-
satile sail inventory. Keep in mind that sails are your source of power. Effi-
cient sails—those with good shape (and the ability to maintain that shape
as the wind comes up)—not only make you go faster, but reduce heel and
allow a better motion. So, you get comfort bonuses along with boatspeed.
(You will find a substantial amount of data on this subject on pages 71
through 134 of Offshore Cruising Encyclopedia. Details on storm canvas
inventory start on page 133 of this book.)

There are always budget and space constraints when outfitting for long-
distance voyaging, and lots of trade-offs to be made. Our suggestion is that
the sail inventory be at the top of the priorities list.

Boatspeed Preparation

A clean bottom is essential to a fast passage. A layer of smooth slime is
enough to add 10 percent to wetted surface drag. A beginning layer of grass
will add another 10 percent or more, depending on length. The lighter the
winds, the more critical this becomes.

The prop must be polished to be at maximum efficiency under power.
Even a thin film of scale will reduce propeller output by 20 percent or more.
Sail Trim

It is imperative that you and your crew understand the essentials of sail
trim. This means not only how far the sail is pulled in or eased, but the
amount of twist in the back end of the sail.

Most headsail designs require that the lead position be moved forward as
the wind goes aft and you ease sheets—and moved aft as the wind goes for-
ward and you trim.

The difference between a properly sheeted headsail and one which is off
abitis not only alot of boatspeed, but a pile of weather helm, heel angle and

diminished comfort.
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How Hard Should You Push?

Knowing how hard to push comes from knowing your boat. In most cases
the boat will take a lot more punishment than the crew. Generally speaking,
the crew will slow the boat down before it is required by prudent seaman-
ship.

It is, however, important to know what the boat can take. If you push hard
early on and generate a personal database on what the boat will handle, then
when keeping the boat moving becomes a safety issue, you will understand
how long to keep your foot on the throttle.

Using the Engine

We’ve never been big on relying on the engine to get out of trouble. But
when it comes to reducing passage times, if the breeze lightens up and there
is a need to make a fast passage, the engine comes on.

When should you cease sailing and begin to motorsail?

It will be a function of the distance left to cover, risks involved, and range
under power.

Since range is a function of boatspeed (the slower you go, the better the
range) the equation can get a little complicated.

There are several important things to keep in mind. You need to have a rea-
sonably accurate database in the log for fuel consumption in varying situa-
tions. This includes beating, motorsailing with some help from the engine,
and powering in calm conditions. The time to generate this data is when
you first start cruising—before fuel and speed management become a
safety issue.

Timing Landfalls
Timing your landfall, arriving with good light, the proper sun angle, or at

the correct state of the tide can be a critical safety issue.

If the landfall takes place in threatening weather, these issues become
even more vital.

If weather is a potential threat, we feel it is best to push hard until we are
within three or four hours of our landfall, and then slow down.

Of course, if weather is not an issue slowing down the average rate of
speed, half a day out may make more sense.

Weather Tactics and Passage Times
The biggest potential impact on passage times is how you play the

weather. Play it right, and you have good sailing angles and the best wind.
Play it wrong, and sailing angles deteriorate and windspeeds become less
than optimum.

Often a tack or jibe at the correct point in a passage can reduce the time at
sea and increase comfort by a significant percentage.

Obviously, understanding the weather is critical to your heavy weather
tactics. What we want to emphasize, however, is that this is equally impor-
tant to keeping you out of heavy weather in the first place.

Learning to sail fast:

OFor most cruisers,
the concept of
pushing their boat
to extract maxi-
mum daily runs is
foreign. "We're not
racing anyone” is
an often-heard re-
frain.

0 But learning to sail
fast takes time, ex-
perimentation, and
experience. The
time to gain that
experience is now,
before boatspeed
becomes a safety
issue.

OThe very best sys-
tem for learning to
sail efficiently and
fast is to do some
racing, if not in
your own boat,
then with someone
else. Even better is
to find yourself a
sailing dink and join
the “beer can” and
weekend races for
the summer.

OA summer's racing
will teach you more
about boatspeed
than a circumnavi-
gation.
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The raft-up on the
international pier
by the yacht club in
Durban, South
Africa (above)
holds an eclectic
mix of boats from
all over the world.

Among the yachts
there are new
friends to be
made, and old
acquaintances to
catch up with.
Between the social
scene, and the
weather on the
South African
coast, it's hard to
pull away.

180

A
AT

DOWN THE SOUTH AFRICAN COAST

Move with us now to Durban, South Africa. The wind howls through
Intermezzo’s rigging as she tugs at her dock lines. Snugly secured to the
Point Yacht Club dock we are weathering yet another southwesterly gale.

For three weeks now, we and a number of other visiting yachts have been
waiting for a clear stretch of weather —just enough of a breather to allow us
to travel the 230 miles down the coast to East London. Every night we
crowd around the club television to listen to the latest weather report and
study the synoptic map. It’s not that we really want to leave. The club facil-
ities are wonderfully located —tucked behind a lovely park in the middle of
a beautiful, modern city with laundry, supermarket, and library only a few
blocks away. We could stay forever, but new ports beckon.

Just 230 miles doesn’t sound far in the context of the 13,000 sea miles we
have covered in the last year, but this short passage is likely to be among the
hardest we will do. Late spring and early summer in this part of the world
bring a succession of fast-moving high pressure systems with interspersed
vigorous lows. These compact systems generate strong southwesters that
by themselves wouldn’t be too bad. The real problem is the Aghulas Cur-
rent. Running south at 3 to 8 knots, it opposes the wind, creating mountain-
ous, steep waves in the process.

Add a sharp drop at the edge of the continental shelf to swells arriving from
the Southern Ocean, and you can understand why professional mariners con-
sider this coastline the most dangerous in the world. Even though we have a lot
of faith in Intermezzo’s abilities, we prefer not to put her to the ultimate test.
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Local Meteorology

And so we wait and wonder what surprises may be in store for us. Inter-
mezzo’s tanks are topped off, the fridge is full of fresh supplies, and our
heavy number-3 jib is bent on the headstay. A light northeaster teases us,
and the forecast “guarantees” two delightful days of clear weather. With a
fair breeze and fair current, we should make quick work of this short pas-
sage. If we are lucky, we might even make it farther down the coast before
the weather breaks.

Three other yachts hastily make their preparations as well. It will almost
be a race.

We cast off and pull out of the raft-up in front of the club. With a last round
of farewells we motor clear and head for the breakwater. Intermezzo lifts
her head as the first swells sweep by. Before long, she is plugging along at
5 1/2 knots under the drifter, main, and mizzen staysail. While this part of
the world has a reputation for unreliable forecasts, our own instincts have
jived with the reports of the professionals, and we see nothing outside the
harbor to make us change our mind.

You Can’t Rush the Weather

One of the axioms of coasting the southern end of the African continent is
that you either stay close inshore or go far outside, beyond the influence of
the Aghulas Current. This keeps you out of the breaking seas when south-
erly quadrant winds oppose the current.

However, with the north wind now blowing, we have decided instead to
play the current for as much speed as possible and duck inshore if we get
caught in a southwester.

Twenty-four hours later we are beginning to wonder about our tactics.
The fair breeze has gone around to the south but remains light. We are some
30 miles offshore, and our engine transmission has chosen an inopportune
moment to quit.

We are now beating, heading directly for shore. The weather forecast
hasn’t mentioned a blow, but a dropping barometer and the windshift are

East London

Durban

On a passage that
runs the same direc-
tion as the weather,
you may get two or
three days’ grace,
enough time to
complete many voy-
ages without undue
hardship. But if you
are heading
towards the sys-
tems as we are here,
a day may be all the
time you have
before a major shift
in conditions.
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Intermezzo was a very tender vessel by today’s standards. She carried a large rig, had a narrow beam,
and an even smaller waterplane. She would go like a bat in light airs, but we really had to work to

keep her on her feet when the wind blew.

We carried a powerful Aries servo-pendulum wind-
vane (shown here without the air rudder as we are
using the autopilot to steer). This fast-acting
device, coupled with a balanced spade rudder and
a fin keel, did a marvelous job of keeping us on
course in adverse conditions.

not good signs. It appears there’s another
front on the way.

At 3 or 4 knots of speed, even a slow-
moving system will be able to catch us
before we get to East London.We change
up to our heavy number-2 genoa. It will
keep us moving, and with a reef in the
main we should be able to carry it to 30
knots of wind. Getting close to the beach,
across the continental shelf and out of the
current, is now our main goal.

Navigational Constraints
Intermezzo is pounding hard. Bone-jar-
ring shudders run stem to stern as she
crashes through the almost-vertical
waves. It seems only minutes ago that we
had a calm sea, and now it is blowing 25 to
30 with 6- to 8-foot (1.8 to 2.4m) waves.
We are torn between reducing canvas,
putting our speed at a more comfortable
level and pressing on before the wind and
sea makes up even more. Pretoria
weather hasn’t dignified our blow with a
forecast, but we are concerned about the
continuing rapid drop in the barometer.
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That is the basic problem we all face coming down this African coast. We
and the weather are on a collision course. And right now there is nothing to
do but hang on.

With the wind still building, we are forced to shorten sail. We tuck a reef
into the main, and our motion eases somewhat. But we are concerned that
Intermezzo may drop off a wave face into a trough. The genoa should be
furled in favor of the heavy staysail, but we need every bit of boatspeed.

We seem to be crossing varying areas of current velocity. At some points
the seas even out a bit; then just as we relax, they become nearly vertical
again.

We can see the coastline now. The coastal mountaintops are lost in cloud.
Before long we’ll reach the continental shelf and the haven of its counter-
current.

Three hours later, we are beating our way through the breakwater. It is
blowing a steady 50 knots, gusting much higher. The conditions offshore in
the Aghulas current must be horrendous. Had we taken it easy coming
down the coast—been just 20 miles further north—we’d be out in those
breaking seas.

Heavy weather is very much a matter of perception and understanding what
itis all about. Where a lot of folks would really worry about working their way
south in Aghulas current, they wouldn't think twice about visiting a South
African game park. But from our perspective, we'd much rather deal with the
Aghulas than an unhappy hippo, like the one we photographed above in
Schsloi game reserve. If you make a mistake with the weather you have a
chance to recover. Make a mistake with a hippo and you're finished with this

We can never be 100
percent certain of
the weather to be
encountered. We
can reduce risks but
never totally elimi-
nate them.

Passage plans must
take into account
the characteristics of
the vessel and the
area through which
it will be travelling.

O Are there interme-
diate ports to use
in the event that
weather threat-
ens?

OHow difficult are
the entrances?

0 Can they be nego-
tiated in foul
weather, with a
sea running, or at
night?

OWill you be on a
lee shore?

OHow seaworthy is
the boat?

OHow fast can she
travel under power
(including range)
and under sail? The
wind often dies in
the approach path
of a major storm
system, and with
good powering
speed/range, you
can scoot out of
harm's way.

O How prepared for
heavy weather are
the boat and
crew?
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WIND AND WAVES

Most passages take place in pleasant weather. If you choose your seasons
correctly, keep an eye on the weather systems, and look upwind (typically
west) for potentially adverse conditions, the odds weigh heavily in your
favor. In fact, in over 200,000 miles of voyaging, we’ve only been in dan-
gerous weather for a total of less than 72 hours.

But yachts do get caught in situations beyond the scope of the vessel or
crew’s abilities. In almost all cases they are surprised by the conditions.
There seem to be more boats getting caught unawares these days than in the
past, despite enormous strides being made in forecasting techniques, com-
puter modeling of the atmosphere, and the availability of weather data on
the Internet and via SSB, ham radio, and weatherfax.

We suspect this is due mostly to the fact that more people are taking off on
long voyages before they get a good handle on weather analysis, forecast-
ing and tactics.

On the other hand, if you understand the subject, have up-to-date sources
of data, and watch the mid-and long-term trends in the weather, you’ll
probably never need to use the heavy weather techniques discussed in this
book.

If you're caught in a blow, understanding the meteorology taking place
around you is an important part of making the correct tactical decisions—a
strong case can be made that it is the most important ingredient in heavy
weather tactics.

As discussed earlier, it’s not the wind that causes the problem, but rather
the seas it raises. This is a subject much more difficult to get a handle on. In
fact, the chaotic nature of waves is such that there are very few easily iden-
tified and reproducible rules of thumb for them. However, there are some
basics which in our experience apply across the board. We’ll be covering
these in the chapters on oceanography which follow.

We’ll start this section with an overview of weather and tactics, and then
move onto waves and how they are created. For those more interested in a
detailed look at analysis, forecasting, and weather tactics, we have written
Mariner’s Weather Handbook.
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The key to knowing
the best weather tac-
tic is being able to
analyze where you
are relative to the
storm center. You
should not rely on
external forecasts to
accurately give you
this data. If you
understand the
basics of analysis and
forecasting, you can
easily confirm the
external forecast or
make your own.

The time element
involved between
raw data being
received by the fore-
caster, the forecast
being made, and the
dissemination of that
forecast varies
throughout the
world. In the US, the
Marine Prediction
Center will broadcast
a first cut at the sur-
face analysis within 3
1/2 hours of starting
a computer run.
More detailed data is
broadcast at later
intervals. However, in
some parts of the
world it is not unusual
for a forecast to
already be 12 hours
old by the time you
receive it. If you hap-
pen to be in some of
the better cruising
grounds, the fore-
casts may be totally
based on satellite
imagery, without
benefit of sea-level
data.
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HEAVY-WEATHER AVOIDANCE

A primary aim of understanding weather is to avoid its more unpleasant
aspects. Given what we know today about onboard forecasting and what’s
available on the Internet and via facsimile reception, the odds of being
caught out are rare. Yes, the professional forecasts do miss on occasion, but
there are still plenty of signs to alert you before you leave, as well as while
you’re at sea—if you know what to look for.

Weather Tactics If You’re Caught
In every storm there’s a safer, more comfortable position, even if you can-

not avoid the blow entirely.

Some courses will take you towards stronger winds while others will take
you away from the most dangerous quadrant of the blow. Sometimes run-
ning will take you with the storm, keeping you in its grip for a longer period
of time, so beating or heaving to may be the best course of action. In other
situations running may take you away from the direction the storm is trav-
eling.

Outside vs. Onboard Forecasting

If you keep track of barometric pressure, wind direction and velocity,
cloud development, and sea state, you are much more likely to make an
accurate forecast for your patch of ocean than a forecaster, working with a
supercomputer in some government office thousands of miles away.

Still, in the past decade, the world-scale meteorological models have got-
ten a lot better. This is a function of computer power, better programming,
and more accurate data. With more ships, planes, earth stations, and satel-
lites reporting than ever before, the computer programs have much better
data from which to start their projections.

When you couple this data with satellite imaging in the infrared, visible,
and water vapor spectrums— which forecasters use to confirm computer
analysis (or throw it out) —the end product transmitted to us at sea is of far
higher quality today than even five years ago.

This data is necessarily on a macro scale. The generalized report, while it
may be pretty accurate on a macro basis, can be quite far off at your specific
location.

By comparing the forecast data with your own conditions, you will have
a pretty good feel for where your local weather is coming from, and how to
use it to best advantage —or how to limit your exposure.

The Weather Puzzle
Weather data you receive from outside sources is only one piece of the

larger puzzle. If what you hear (or read, in the case of a fax or navtext,)
agrees with what you are seeing in situ, then it is probably safe to think the
assumptions behind the forecast are accurate. On the other hand, if your
conditions are different, it is almost always better to go with an onboard
analysis, especially if safety issues are involved.
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RISK ANALYSIS

Weather represents the ultimate in chaotic behavior. With so many vari-
ables interacting, you cannot always know exactly what is going to happen
in any given timeframe. Yet in all of the weather events that we’ve discussed
so far, there were early warning signs of the potential for severe weather.

The key is recognizing these risk factors, then looking at them in the con-
text of: crew skills, vessel capabilities, alternate harbors of refuge, the
boatspeed you have at your command, and the amount of risk you are will-
ing to assume.

All weather is based on variations in temperature and humidity in adja-
cent air masses. The larger the difference, the greater the potential for
severe surface-level conditions. The key to risk factors exists in the poten-
tial for temperature and humidity differentials.

Here are some of the common weather scenarios for which we’ve learned
to watch.

Tropical Lows

Any wiggle in surface-level isobars in the tropics is cause for concern. If
this low pressure area of warm, moist air migrates away from the equator
and connects with cool and dry air from the higher latitudes, typically from
ahigh pressure system, you have the ingredients for a “bomb.” The Queen’s
Birthday storm in 1994 started this way.

Or, that wiggle or closed isobar can become a tropical storm or hurricane.
However, we are fortunate that tropical storm formation can be watched by
satellite, and risk factors inherent in an area of thunderstorm activity show
up quite early.

By watching the steering currents in the tropical region, you will be able
to assess if it is safe to proceed, or if you need to make an early dash for a
hurricane hole.

Within the tropics, any variation from the daily normal fluctuation on the
barometer, typically plus or minus 1.5mb, is a cause for concern.

So

tropical isobar, with or
dashed trough line, it

increasing risk potential.
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It's easier than you
think:

O The entire subject of
weather forecasting
may seem intimidat-
ing, but in reality the
basics are really quite
simple. Once you get
afeel for afew simple
rules and practice a
bit, you are on your
way.

0 The time to hone your
forecasting skills is
when you're ashore,
and when you're
cruising in moderate
weather.

OExpect to have to
work through a good
weather text several
times before you are
comfortable with the
concepts.

OAs you get into the
subject matter, even if
you're ashore, prac-
tice making predic-
tions. Match your
growing ability
against the local
weather gurus. You
will be pleasantly sur-
prised how quickly
you become relatively
skilled.

Any time you see a wiggle like this in a

without the
is cause for

concern. Pay attention to these—they
are the best leading indicator for an
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When a tropical
storm transitions to
an extratropical
structure, the area of
ocean covered by
storm-force winds is
much greater than
with the tropical
storm phase. Addi-
tionally, in the higher
latitudes these
weather systems can
move at speeds as
high as 50 knots
(more than 1000
miles per day) with
dramatic pressure
drops and extreme
wind and seas.

With compression
zones, the barometer
typically stays steady
as does the wind
direction, while wind-
speed increases. It is
our feeling that this
phenomenon
accounts for most of
the heavy weather
problems encoun-
tered by yachts. The
western end of the
South Pacific, in the
area of New Zealand
and Australia seems
to have more than
their share of these
systems.
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Tropical to Extratropical Transition

Every year a certain percentage of tropical storms make the successful
transition from tropical structure to that which is required to sustain them-
selves in the higher latitudes—Hurricane Mitch pasting the Caribbean
1500 rally in 1998 was such an event.

The upper level atmospheric conditions necessary for this to occur are
well known —the tropical storm becomes embedded in the flow around a
subtropical high pressure system. As it edges its way out of the tropics, a
new venting mechanism must be established or the tropical storm dies. This
venting is provided by an upper level trough. The probability of a trough is
readily visible on the 500mb fax charts.

Compression Zones

Wind is a function of the pressure gradient (which is shown on fax charts
as the spacing of isobars). The tighter the spacing, the stronger the wind.
Where you have weather patterns made up of a succession of highs and
lows, if one system stalls and the other runs into it, the isobars become com-
pressed. This usually takes place as a fast-moving low pressure system runs
into a slower high pressure system.

When this happens, significant increases in wind strength will occur with
little or no change in wind direction or barometric pressure. Compression
is frequently a factor in storms at sea, and features in many of the stories in
this book.
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Warm Ocean Currents

Any time a mass of cold air comes in contact with a warm ocean current,
the potential for severe weather increases. The warm current provides a
source of heat and humidity, which increases the local vertical mixing of
the air currents. The greater the temperature and humidity differential, the
stronger and gustier the winds. This is why the Gulf Stream can be so dan-
gerous when hit by cold, dry air coming off the continental US. Anytime
you see a source of colder, drier air—be it continental front or arctic high
pressure system—if it catches you when you’re in the Gulf Stream the odds
increase for serious weather.

This feature also contributes to the weather and sea state problems often
found in the Aghulas current off Africa and the South Australian current off
the southeast corner of Australia.

You will find many of the sea stories in this book take place in areas of
warm water currents frequented by masses of cold air.

Secondary Lows

It is not unusual to find secondary lows forming off mature frontal sys-
tems. The secondary lows are usually smaller, typically on the equator side
of the primary depression. Sometimes they combine with the primary sys-
tem, bringing a new source of warmth and humidity up from the subtropics.
When this occurs rapid development of severe weather often results. This
is thought to be the mechanism that triggered the Fastnet gale in 1979 (see
page 599), as well as the storm chronicled by the crew of Theta Volantis
(page 124).

Upper Level Troughs

In the section on the passages to New Zealand, we discussed how every-
thing that happens on the surface is related to events in the upper atmo-
sphere. The keys are a series of semi-permanent and itinerant upper level
atmospheric “waves.” When a vigorous upper level short-wave trough
forms and then comes into phase with a long wave, surface weather devel-
opment is apt to be fast and severe.

This data is shown on 500mb fax charts which are available from USCG
facsimile broadcasts and on the Internet. They are also broadcast via fac-
simile by some international weather stations. Recognition of these warn-
ing signs is pattern-based—you watch the charts for a period of time,
noting the shape and speed of the upper level features and how they are pro-
gressing. After a while, you will get a feel for what looks like it has the
potential to become a problem.

Bent Back Warm Fronts

Bent back warm fronts (also known as comma-head storms, Kaiser Sha-
piro fronts, or baroclinic storms) are the most dangerous of all weather sys-
tems we face at sea. They develop rapidly, with pressure drops as great as
65mb in 24 hours.

The clues to their formation are found on the 500mb charts. Look for a
significant series of short-wave troughs where the wind flow on the down-
wind (typically east) side of the trough is confluent (coming together).

Warm ocean currents
typically cause the
biggest risk factorsin
heavy weather. Not
only do they stack up
the seas when they
oppose the wind, but
the change in tem-
perature also pro-
vides fuel for the
storm system.

Understanding the
500mb charts is a key
ingredient to avoid-
ing bad weather.
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Seasonal weather
patterns:

0 Longer-range
weather patterns
are of greater con-
cern to cruising
sailors than locally
generated weather
patterns, and on a
macro scale are to
some degree pre-
dictable.

O Weather patterns
vary tremendously
over the course of
a year; both in the
potential damage
they may cause
and in their pre-
dictability.

OAs a general rule,
summer months—
whether north or
south of the equa-
tor—offer the
mildest weather,
except where trop-
ical storm develop-
ment can occur.

0 Equinoctial weath-
er (spring/fall) can
be the worst in
terms of speed,
movement, and
development,
making equinoc-
tial gales among
the hardest to pre-
dict.

OWinter storms are
generally easier to
predict, if a bit
colder.
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Local Compression Zones

An especially dangerous type of localized offshore breeze can be gener-
ated by stationary high and low pressure areas rotating asynchronously.
The wintertime “Santa Ana” winds on the northern Mexican and southern
California coastlines are one example of this effect. The switch from light,
pleasant sailing to roaring northerlies is usually abrupt. If you are anchored
in an exposed location, say the northeast side of one of the offshore Califor-
nia islands, when the Santa Ana arrives you will suddenly find yourself on
a dangerous lee shore.

The right ingredients to create a Santa Ana condition can exist for weeks
with nothing untoward happening. As a result, many sailors in these areas
tend to ignore the potential danger. At night, a high barometer and a clear,
sharp sky are precursors. During the day, abrupt shifts in temperature and a
definitive dirty cloudline towards the mainland are telltale signs.

Hurricanes vs. Extratropical Storms

Whenever you are heading to or from the tropics, choosing the right sea-
son to leave becomes a major issue.

There is a trade-off in risks. If you are heading towards the tropics from a
temperate zone, it will be at the end of the summer or in early fall. At this
point the trade-off is between a late hurricane or early equinoctial gale.

Returning from the tropics to temperate latitudes the issue is reversed. The
later you wait in the spring or early summer to make the passage the greater the
early hurricane risk becomes, while the extratropical storm risk is reduced.

Consider that the typical tropical storm or hurricane moves at between 7
and 15 knots, and usually takes three to five days to mature from a group of
thunderstorms to storm or hurricane status (typically giving you plenty of
warning). Once the tropical system matures, the radius of storm- or hurri-
cane-force winds is generally moderate. Even large storms rarely have
more than 100 miles in diameter worth of hurricane force winds.

Now look at extratropical equinoctial gales and storms. These can
develop rapidly, sometimes as fast as in 12 to 24 hours. Gale- and storm-
strength winds can cover as much as 600 or more miles of ocean and the
systems can move at 25 to 50 knots. The seas produced by these rapidly ris-
ing winds which cover so much fetch, are typically much larger, and influ-
ence an area many times greater than that of a pure tropical storm system.

In short, the extratropical gale/storm systems are generally harder to
avoid and more dangerous than their tropical counterparts.

This consideration should be a major part of your thinking when deciding on
what part of the season to make the tropics-to-temperate (or reverse) voyage.

Coastal Passages
Coastal journeys entail less risk weatherwise than longer, offshore pas-

sages. Weather data is apt to be more reliable and harbors of refuge closer.
Thus, weather factors are not quite as important as they are when you ven-
ture offshore, when you will be at risk with the elements for many days.
However, visibility, always a function of weather, is far more important

close to shore.
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Long-Term Rhythms

While weather is essentially a random, chaotic series of events, there are
certain long-term rhythms that affect what happens, both on a year-to-year
basis and within given seasons.

The El Nifo and La Nifa events of the Pacific basin have a worldwide
impact on hurricanes, rainfall, frontal formations and the tracks of highs
and lows across the major oceans. These can be year- or multi-year-long
events.

The Madden Julian Index of the Indian and Central South Pacific Oceans
reflects shorter-term weather oscillation. These are pulses of increasing
and decreasing rainfall moving from the Indian Ocean, across Indonesia,
and then into the Central Pacific to the area of Tonga (the international date-
line).

Typically these bring two weeks of disturbed weather, then a month of
settled conditions.

During some years the waves are weak and difficult to detect. Other years
they are very pronounced. There is some data to indicate that, in the sum-
mer, cyclones will form during the wet phase. The cycle itself can be used
as a leading indicator for these events.

Another factor is volcanic activity. If there has been a major eruption, at
Mount St. Helens or Mount Pinitubo for example, it can change weather
patterns on a global basis for several years. Smaller eruptions will have a
months’ long impact on regional weather.

Pilot Charts

We should talk for a moment about pilot charts and books which advise
on the best course for a given passage.

These charts and texts are based on average data. As such, if you get an
average year, with weather that fits the norm, everything will be fine.

But our experience, and that of most other cruisers, is that weather is
rarely average.

So what do you do for passage planning?

If you are sitting at home or at the dock and toying with the idea of heading
off, this type of resource will help you dream. But when the time comes to
get serious about the passage, the best thing to do is to go to the local
weather office and see what they have to say about the current short- to
medium-range prospects. Better yet, get on the Internet and look at the
long-range forecasts from the easily accessible global models.

Tropical Storms

These storms have different characteristics in various parts of the world,
and while they have some degree of predictability and tend to display set
patterns in formation; speed, direction, and movement; wind development;
and size, they do not follow the same patterns as open weather systems.

For example, Western Pacific typhoons are generally larger and have
higher windspeeds than their Atlantic or Eastern Pacific cousins, and they
follow less of a seasonal pattern. Western North Pacific typhoons have been
known to develop in all months of the year with some degree of frequency,
although they tend to occur more often in summer months.

Pattern recognition:

OThe majority of
weather analysis
and forecasting is
based on pattern
recognition. Over
time you begin to
recognize relation-
ships between the
highs and lows at
the 500mb level and
the surface, and
how these interact
with each other.

Oln some locations
and seasons three
or four days of
watching is suffi-
cient. In other ar-
eas you will want to
start watching two
or three weeks be-
fore your project-
ed departure date.

0 Once underway you
will want to contin-
ue to study the
weather data—both
the external fore-
casts and fax charts
and what you find
around you—always
looking to identify
any changes in the
pattern.

0 To become good at
pattern recogni-
tion there is no
substitute for tak-
ing time to study
the weather before
you leave.
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Picking your window:

OThere are two ap-
proaches to picking
a final departure
time. One is to wait
until a clear period
appears to be de-
veloping. It may re-
sult from a lull
between weather
systems, in which
case powering may
be the best way to
move. Or a slow-
moving high pres-
sure system or even
a double high may
bring temporary
stability to an area
(a high tends to
block any deep lows
before passing on).

O A second approach
is to wait until a fa-
vorable, somewhat
stable weather sys-
tem exists and then
ride it as long as
possible. This is the
"better the devil
you know than the
one you don't"” the-
ory.

Oln all cases it's im-
portant to look for
unforecast risk fac-
tors which could
cause a problem
during your pas-
sage period. Re-
member that most
bad weather an-
nounces itself at
the 500mb level,
well before it
shows up on the
surface.
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If you choose to make a passage where the potential for one of these lows
to develop is greater than you would like, you must maintain a careful
watch of weather reports. Decide in advance how cautiously to play this
cat-and-mouse game with bad weather. Sailors do make successful pas-
sages between revolving storms, but reliable power and good range are pre-
requisites. You have to be prepared to turn tail and run if the storm begins to
head in your direction.

Itis often possible to dip towards the equator to avoid tropical lows, since
they rarely move into the equatorial zone. You should be prepared to head
away from the storm’s expected path, even if you must turn away from your
destination. Finally, you must always keep in mind that storms are to some
degree unpredictable and can jog suddenly or re-form quickly after seem-
ing to have died.

Be careful about the type of landfall you are going to make when tropical
storms are about. Overcast skies with heavy rain can extend many hundreds
of miles from the storm center. If good visibility is required to close with
land, you may have to wait.

Weather Service Conundrum

You cannot always depend on the government forecasts to do risk analysis
for you. The professional forecaster may see a low-probability severe
weather event on the horizon, but choose to wait until the potential becomes
higher before broadcasting an alert. Perhaps the odds are only 1 in 20 that
something will develop in the next 24 hours. That’s too low for a formal
warning. Butif you are about to leave port, and know that there’s a 5 percent
chance of severe weather occurring after your first day at sea, you will prob-
ably choose to wait another day and see what develops.

You need to read between the lines of official forecasts to search out
potential risk factors. To do this requires that you know the basics of analy-
sis and forecasting. We don’t want to sound like a broken record here, but
obtaining this knowledge is absolutely critical to avoiding heavy weather
(and, if you are caught out, choosing the correct tactics to minimize dis-
comfort and risk).

When you read about the 1998 Sydney-Hobart pre-race weather briefings
starting on page 260 you will get a better feel for this problem.

All the warning signs were in place and easily available to the competitors
to review, but few took the time to access the data. And the Australian Met
Bureau, in their “heads-up” about the race, discussed the likely scenario,
not the low-risk potential for a major blow.

In the process of researching this blow in Australia, the local sailors and
Met Bureau were very forthcoming with their answers. Clare Richards was
kind enough to respond to a question on this subject:

Our written forecasts do not indicate probabilities of the
forecast being correct. However, if we have an opportunity to
provide a verbal briefing (as was the case for this event), we
can provide more information on the current situation and the
forecast. In my experience, the forecaster’s dilemma is that
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there is only so much information that people can absorb in a
given amount of time, and that there are always differences in
their level of understanding, making it difficult to know how
technical we can be. If given enough time for a briefing, we
would discuss the existing atmospheric conditions and differ-
ent (forecast) scenarios as suggested by the computer diagnos-
tics and prognoses. We would then indicate what we believe to
be the most likely outcome (what appears in the written fore-
cast) and indicate if there is any uncertainty or other possi-
bilities to watch for.

So yes, it is a dilemma of sorts, but it becomes worse if the
people we are forecasting for either don’t understand the lim-
itations of computer models, or that a forecast is only the most
likely outcome given the information we have. And, as you point
out, there is always a possibility that a SMALL event may trig-
ger a huge change. I emphasize “small” because it is often the
mesoscale events that go undetected or are not adequately
resolved by computer models, which can result in inaccurate
forecasts.

We asked Dave Feit, Chief of the National Weather Service’s Marine Pre-
diction Center, if there were any formal guidelines for individual forecast-
ers to use when looking at low-risk situations with potentially severe
scenarios if things were to go wrong:

We have no formal quantification of risk factors. We want to
get as much data into the written forecast and the fax charts
as possible, so that our end users can make their own risk
assessment. Our individual forecasters are going by experience
and instinct. If someone has been burned in the past by missing
a certain type of event, then the odds are he’ll be more likely
to forecast it earlier the next time.

We frequently do case studies on given situations to see how
our analysis stood up.

The key thing that both of these professional forecasters are saying is that
we, the end user, have to take the forecast data and search out the low-level

risk factors for ourselves.

Weather Closure Speed
A major factor to consider when you are working up strategy is the direc-

tion you are sailing relative to the direction the weather is moving. In gen-
eral, westbound vessels sail into weather and eastbound ones away from it.

If you are heading east then, the weather overtakes you. This means
there’s a much longer period between changing systems. If the low or high
is moving at 15 knots and you are going 7 in the same direction, the system
will come closer to you by only 190 miles a day. On the other hand, if you
are headed towards the weather, the speed of closure in this example would
be more like 528 miles a day.

Keep in mind that the speed of closure also affects the speed at which the
barometer reacts. When you and the weather are on a collision course you will
see a much greater rate of change than when the weather is chasing you. This
should be factored into your analysis of the trends in barometric pressure.

We like to check with
a meteorologist
before a risky pas-
sage. This may be a
marine forecaster or
someone associated
with the local airport.
While this can be
done on the phone,
our preference is to
visit the met office in
person so we can
look at the surface
and upper level
charts and the satel-
lite images (visible,
infrared, and water
vapor), along with
the long-term com-
puter model outputs.

Questions we typi-
cally ask:

OAre we in a short-
term weather cy-
cle, and if so, what
is the impact over
the timeframe of
our proposed pas-
sage?

OWhat are the po-
tential alternate
weather scenarios
which could devel-
op contrary to the
official forecast,
and what are the
leading indicators
that we should
watch for at sea?

0OWhat is the risk fac-
tor, however small,
of asevere weather
event occurring,
and what are its
leading indicators?

In the end, it may
make sense to wait
until the long-range
weather situation is
more stable, or per-
haps, an alternate
destination will
reduce exposure
time.
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What follows is a
very basic approach
to weather tactics. It
is not intended to
supplement a proper
course in the subject.
Keep in mind that in
many weather sce-
narios, as little as 50
miles can be the dif-
ference between
survival conditions
and a strong gale.

Northern Hemisphere

WEATHER TACTICS

If you end up in heavy weather, it is important to have a feel for the trend
in the weather leading to the present situation. Within this trend lie the keys
to avoiding the worst of the storm system, and/or getting out of it as quickly
as possible.

Keep in mind that even in a horrendous weather situation there is always
a favored course—likewise, if you’re hove to or beating slowly, one tack
will take you towards better weather more quickly.

Finding the Storm Center
To be able to develop good weather tactics you need to understand wind

circulation patterns. In depressions both in the tropics and outside of the
tropics, winds rotate counterclockwise around the center in the Northern
Hemisphere and clockwise around the center in the Southern Hemisphere.

Rather than exactly following the isobar lines shown on weather maps,
the wind direction is angled in towards the center.

The amount of angle depends on where you are relative to the storm center
and the storm structure itself.

In the Northern Hemisphere, if you stand facing the wind and point with
your right arm straight out, you will be pointing toward the storm center.

In the Southern Hemisphere, point with your left arm to find the storm
center.

There are also techniques for using clouds aloft, barometric pressure, and
wind shifts to confirm the location of the storm center. These are beyond the
scope of this work, but can be found Mariner’s Weather Handbook or any
good weather text.

i " - _—
— = ~=_ = & e — i o
=g 2 ", '-_'_
S Jo i b
'
o X - Ey
A
-_.:__- § 7 "'\,‘_ ——] Aty
__.-:'I." L %
I — o
s ;
: r - o r "'-:"".\_
— a= i "

Southern Hemisphere

Finding the depression center is typically quite simple. In the Northern Hemisphere,
where winds rotate counterclockwise around a depression center, face the wind and point
with your right arm extending at right angles to your body (left drawing). This will indicate
the center of the low pressure system within 10 to 20 degrees. In the Southern Hemi-
sphere with winds rotating clockwise around the center, face the wind and point with your

left arm.
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Surface Wind Fields
The wind around a given storm center varies with many factors. One is the

type of storm structure. Extratropical storm systems have abrupt wind
shifts and changes in velocity based on the location of the warm and cold
fronts. In these systems, the winds around the core also vary with the type
of storm structure, such as whether it is a Norwegian or bent back warm
frontal system.

Tropical storm systems have a different type of atmospheric structure and
do not exhibit the same type of frontal passage as do higher latitude extrat-
ropical storms.

In both tropical and extratropical systems, the direction of the storm’s
travel impacts the wind strength you experience. Where the winds are
blowing in the same direction as the storm is moving, the circulation wind
strength is added to the speed of movement. This has a large impact on wind
force, which goes up with the square of the increased windspeed.

This means that if you are on the equator side of a storm system, where the
winds will be blowing from the west to east, and the storm is moving east,
you are in a much windier quadrant of the system.

The opposite would apply if the storm were moving to the west, you
would deduct the speed of travel from the windspeed.

Keep in mind that extratropical storms can move as fast as 40 or 50 knots,
while most tropical storms typically travel at speeds of 5 to 15 knots.

When you add the speed of the wind which is circulating around the weather-sys-
tem center, to its speed of movement, the windspeed and force escalates rap-
idly. In many extratropical situations it is the winds on the equator side of the
depression that are subject to this phenomenon.

When you are on the pole side of most extratropical weather systems, their cir-
culation is typically opposite the direction of travel, in which case the speed of
movement is subtracted from the rotating wind speeds.

As with anything to do with weather, you need to take these comments about
pole and equator side with a grain of salt. The generalizations above are only
true when the storms are tracking in an easterly direction, which is the norm
much of the time for extratropical systems. On the other hand, tropical systems
often move in a westerly direction, and extratropicals, under the influence of
upper level weather, can move in any direction.

Keep an accurate

weather log:

Oln any given weath-
er situation, there
are basic assump-
tions being made
about barometric
pressure, wind
strength and wind
direction. Other as-
sumptions involve
cloud type, cover-
age, and direction
of movement.

OWe like to make
notes in our log
about what we ex-
pect to happen
with these factors
and the weather in
general, and what
signs to look for to
confirm the fore-
cast, on which we
are basing our
strategy.

OBy keeping a writ-
ten record of this
data, we can
watch the trends
as they unfold.
This is far more
valuable than just
eyeballing the
weather when on
deck and guessing
at the trends.

0 We go so far as to
write target baro-

metric pressures
on Post-It notes
and stick them
near the barome-
ter.

195




WEATHER TACTICS

Questions you can ask

about the weather sit-

uation:

0OWhere is the storm
center?

OWhat is the direc-
tion of travel?

OWhat is the likeli-
hood of the wind
strengthening or
dying?

OWhat is the likeli-
hood of the storm
track changing?
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Extratropical Storm Tracks

Extratropical storms typically follow tracks dictated by upper level
winds. You can get an excellent handle on this by watching the 500mb
charts.

You also need to watch for the impact of large high pressure systems
which can sometimes block lows, slowing or stopping their travel alto-
gether, while compressing the isobars between high and low, further
increasing wind strength.

In heavy weather, you will obviously want to adopt the course taking you
away from the storm’s track as quickly as possible.

Extratropical Weather Tactics

There are no pat answers to the best weather tactics. By the time you mix
in navigational issues, the weather itself, currents, wave shape, and vessel
and crew capabilities, the possibilities are endless. All of these factors need
to be weighed in coming up with the best approach for the weather.

There are two major questions you should consider: How do you avoid the
worst of the storm, and how do you get out of its influence as quickly as pos-
sible?

In many cases, the best tactic will be to beat slowly or heave to on the tack
that takes you away from the storm center, especially when this tack is
opposite of the storm’s track.

There are other times when running off will take you away from the storm
center, or from a developing system.

It all depends on the storm track, where you are relative to the storm cen-
ter, and how the system is developing.

Frontal Passage

With the passage of a warm front and then a cold front, you will find a
change in wind direction and velocity.

This will vary with where you are relative to the system center and the
type of storm structure.

In the Northern Hemisphere, there will generally be a slight clockwise
shift in the wind direction with the passage of the warm front, and a more
pronounced clockwise shift with the passage of the cold front. The cold
front also brings with it more gustiness and typically stronger winds.

In the Southern Hemisphere, the shifts are counterclockwise with the pas-
sage of the fronts.

Tropical Weather Tactics

Tropical storm systems vary in two important ways from those found in
higher latitudes. First, as mentioned earlier, the area of really strong winds
is relatively modest compared to extratropical storm systems. It is not
unusual to find hurricane-force winds in an area limited to less than 50
miles in diameter. One hundred miles from the storm center, gale-force or
even weaker winds may prevail.

On the other hand, the winds in close to the center can be significantly
higher than those found in large ocean storms (although hurricane force
and above are found in extratropical systems).




WEATHER TACTICS

Because of the compact nature of the tropical storm wind fields, making
sure you are not caught in the wrong part of the storm is even more impor-
tant than with higher-latitude systems. This means taking early evasive
action; and if you find yourself caught in the “dangerous” quadrant, doing
everything possible to avoid being driven into the center of the storm.

In the Northern Hemisphere, if you are caught in the dangerous quadrant,
you want to beat as fast as possible on starboard tack; in the Southern Hemi-
sphere you beat on port tack.

On the other hand, if you are in the “navigable” side of a Northern Hemi-
sphere storm, you will be broad reaching on starboard as the storm
approaches, with the wind gradually going forward of the beam as the
storm passes. In the Southern Hemisphere it is again the opposite in the
“navigable” side: you begin by broad reaching on port tack with the wind
going to a close reach or beat as the system passes.

Tropical Storm Tracks
As we said earlier, tropical storms tend to move much slower than extra-

tropicals. This is due in part to their structure, and in part to the weather, in
which they are embedded.

In most parts of the world, there are typical tracks that storms will follow
while in their formative stages. These tracks usually follow high pressure
system flow if that high pressure has vertical depth (extends into the upper
atmosphere).

Storms that form deep in the tropics will rarely head towards the equa-
tor—they normally move parallel to the equator or away from it.

Once the storms begin to reach into the subtropics all bets are off on
movement. Here they can speed up, re-curve, and move in just about any
direction depending on upper-level wind flow.

Upper-level steering currents are one of the factors to watch, as are areas of
warm or cold water, land masses, and upper-level wind shear (or continuity).

Weather Sense
We’d like to close this section with a final pitch to develop your weather

awareness. The same mechanics that apply to moderate frontal passages
also apply to major storms.

If you understand the basics of meteorology, you will understand what the
weather is doing around you.

When you are caught in a major blow, there is a tendency to hunker down
and just try to survive. People put their boat, their minds, and their bodies
on autopilot—waiting for the storm system to go away and leave them in
peace.

A better approach is to stay actively engaged. Watching the weather and
keeping track of the barometer, sky, and wind trends keeps you and the
crew involved in the battle. This way, when there’s a change in the situation,
perhaps the front has passed and the wind has shifted, you are immediately
aware and can take the next step in your plan of defense.

If you plot the barom-
eter on a half-hour or
hourly basis, in many
cases it will start to
rise just before the
wind shifts. This gives
you fair warning of the
coming change and
time to adopt a new
approach to the
storm.

This pro-active
approach to the
weather and to sea-
manship will get you
through the experi-
ence with far better
results.
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Not all large waves are dangerous. Danger is a function of wave shape, boatspeed, and boat
direction. Even breaking waves in the Southern Ocean can be ridden with the correct technique
and vessel design. In fact, surfing big waves at speed is one of the greatest thrills in sailing.

SEA STATE

Everything we do at sea is influenced by the existence of wave and swell
systems (or lack thereof) and what we expect in the future. Usually this is
just an issue of comfort and boatspeed. In the context of heavy weather,
however, our safety is involved, since it’s the waves, rather than wind,
which pose the greatest risk.

In the following chapters we will be passing along some of the science
and lore of waves.

Our goal is to give you a feel for the process, by which dangerous seas are
created. If you know when the risk of encountering a problem wave is
increasing, you can then make the correct tactical decision for the condi-
tions in which you find yourself and the vessel upon which you are sailing.

We want to start this section with some details on a voyage by Miles and
Beryl Smeeton, and their crew John Guzzwell, aboard Tzu Hang. This is a
classic “rogue wave” story, one which has been cited by proponents of var-
ious storm tactics for many years.

Rick Tomlinson



Once is Enough

Tzu Hang was a heavy displacement, 46-foot (14m) long
ketch, 36 feet (11m) on the waterline, with an 11.5-foot
(3.57m) beam, and 7-foot (2.1m) draft. The hull was well
balanced between the modest beam and double-ender
configuration. She had a tiny cockpit aft, a bridge deck,
and then a very small doghouse.

We met up with Tzu Hang in the Society Islands of
French Polynesia in the late 1970s (she was by then
owned by Bob Nance), and was still an impressive-look-
ing vessel.

Tzu
HANG

The Smeetons,
together with their
daughter, had
sailed Tzu Hang

- from Europe to

Melbourne, Aus-
tralia via the usual
tradewind route.

The Smeetons
were neophytes
when they left
Europe, but, by the
time they had
reached Australia,
both they and Tzu
Hang had been
thoroughly shaken
down.

On the way down
the Pacific Coast,
and across the
Pacific, the Smee-
tons had shared
many anchorages
and meals with
single-hander
John Guzzwell,
who was circum-
navigating aboard
his own boat.

When John heard
that the Smeeton’s
daughter Clio was

headed back to school, and that they would like to take a crack at rounding
Cape Horn if suitable crew could be found, he signed on.

Their passage took them through the Bass Straits between Australia’s
southeast corner and Tasmania, and then well south of the South Island of
New Zealand. Crossing the South Pacific, they spent much time in iceberg
country, below 50 degrees South latitude. They experienced the usual pro-
gression of moderate winds, gales, storms, and drifting conditions.
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Tzu HANG

John Guzzwell:

“I'd been asleep,
nicely snugged down
in my bunk when
Miles called me. I had
been wanting to get
some film of heavy
weather and Miles
said this was it. |
wasn't too happy
about getting out of
my bunk, until | saw
what Miles was talk-
ing about.”
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Miles Smeeton

Miles Smeeton picks up the story (excerpted from Once Is Enough with
permission of Clio Matison) on their 28th day at sea, roughly 1,100 miles
east-southeast of Cape Horn. Tzu Hang is running under poled-out twin
jibs before a southwesterly gale. She is steering herself without the use of
autopilot or windvane with a sheet-to-tiller rig:

It must have been nearly five in the morning, because it was
light again, when the noise of the headsails became so insistent
that I decided to take in sail. I pulled on my boots and trou-
sers. Now that I had decided to take some action I felt that it
was already late, and was in a fever to get on with it. When I
was dressed I slid back the hatch, and the wind raised its voice
in a screech as I did so. In the last hour there had been an
increase in the wind, and the spindrift was lifting, and driving
across the face of the sea.

I shut the hatch and went forward to call Beryl. She was awake,
and when I went aft to call John, he was awake also. They both
came into the doghouse to put on their oilies. As we got dressed
there was a feeling that this was something unusual; it was
rather like a patrol getting ready to leave, with the enemy in
close contact. In a few minutes we were going to be struggling
with this gale and this furious looking sea, but for the time
being we were safe and in shelter.

All of the photos which follow are lifted from movie film shot by John Guzzwell in
the early morning when this narrative takes place. The film is 40 years old, and we
are working from 16mm, so the images are not perfect. But they will give you an
excellent feel for what things look like in the Southern Ocean after a bit of a blow.
This first series of images are of Miles Smeeton. Check out the crest in the back-
ground (arrow). It's probably 30 feet (9m) or higher.

John Guzzwell



John Guzzwell

Tzu HANG

“Got your lifelines?” Beryl asked.

“No, where the hell’s my lifeline? It was hanging up with the
oilies.” Like my reading glasses, it was always missing.

“Here it is,” John said. He was buckling on a thick leather
belt over his jacket, to which his knife, shackle spanner, and
lifeline were attached. His lifeline was a thin nylon cord with
a snap-hook at the end, and Beryl’s, incongruously, was a thick
terylene rope, with a breaking strain of well over a ton.

“Got the shackle spanner?” I asked. “Never mind, here’s a
wrench. Is the forehatch open?” Someone said they’d opened it.

“Beryl, take the tiller. John and I will douse the sails. Come
on boys, into battle.” I slid the hatch back again and we
climbed up one after the other. We were just on the crest of a
wave and could look around over a wide area of stormy grayish-
white sea. Because we were on the top of a wave for a moment,
the seas did not look too bad, but the wind rose in a high
pitched howl, and plucked at the double shoulders of our oilies,
making the flaps blow up and down.

The wave passed under Tzu Hang. Her bowsprit rose, and she gave
a waddle and 1ift as if to say, “Be off with you!” Then the sea
broke, and we could hear it grumbling away ahead of us, leaving
a great wide band of foam behind it.

With a heavy-displacement full-keeled vessel you need to be carefully lined up with
the seas when they break. What Miles Smeeton is trying to avoid is allowing any
crests to slap the aft quarter and begin to rotate the boat into a broach. The crest to
the left in the photo (left arrow) is starting to break and will not be a problem as it is
still far away. The crest under the right arrow is at the same location but earlier in its
cycle—this one could overtake Tzu Hang while breaking. This is the one Miles Smee-

ton will have his eye on.

John Guzzwell:

“We'd been in the
roaring 40s for 30
days and nothing
we'd experienced
previously was like
the day of the break-
ing wave. In fact, we
were at sea another
37 days after the
wave and did not see
anything like those
conditions again, so
they are pretty rare,
even down there.

“We were trailing
warps, running
under bare poles.
The boat was han-
dling things well, and
was under good con-
trol. We were run-
ning at about 4
knots.

“Every once in a
while a really big
wave would come
along and carry the
whole mess of line
right up to the boat,
and then the boat
would take off onthe
wave until the line
became tight again.
We probably were
not using a long
enough warp.”
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This next series of four images take place over a period of five seconds. The upper
photo starts with John Guzzwell pointing the camera downwind. This perspective
always makes the waves look a lot smaller. Two and half seconds later he pans the cam-
era to weather as a breaking crest makes its presence known. This sea is traveling at
about a 30-degree angle to the rest of the waves. It is not a huge crest in this image,
probably just 6 to 8 feet (1.8 to 2.4m).

Both photos John Guzzwell




Tzu HANG

Both photos John Guzzwell

The top wave is another second into the sequence. From the image, you would expect some
water on deck and a good knock from the wave impact. However, as you can see in the bot-
tom photo, the wave crest has actually broken just off the bow. It was moving at three or four
times the speed of Tzu Hang and so bypassed the boat while breaking, which is quite com-
mon.

The problem comes when a crest like this breaks against the bow or stern., in which case the
boat will be jibed around or swung around beam-on in a broach to windward. It's in these
conditions that you need to be alert to “sneaker” waves coming from different directions.
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Tzu HANG

John Guzzwell:

“On this particular
day the seas were
the biggest | have
ever seen. They were
fairly steep, and
once in a while a big
one with the top 15
feet (4.5m) rolling
down the crest
would come along.
And | was thinking,
‘By golly, if one like
that catches us we'll
have alot of water on
deck.’

“On a couple of
occasionswe'dhad a
part of a crest catch
us, filling the cockpit.
One of these times it
almost washed Miles
out of the cockpit
and overboard. But
in general the boat
was handling it
pretty well.

“We were frequently
seeing the waves
break around us, but
never right on top of
us.

"The sea had a mean
look to it—not like in
the previous gales. It
had been this way
since 0500, and con-
tinued for another
five hours.

"The barometer had
started to rise and
the wind had shifted
to the northwest, so
we knew the front

had passed.”
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Down to Bare Poles

Beryl slipped into the cockpit and snapped her lifeline on to
the shrouds. John and I went forward, and as we let go of the
handrail on the doghouse, we snapped the hooks of our lifelines
on to the rail, and let them run along the wire until we had hold
of the shrouds. The wind gave us a push from behind as we moved.
I went to the starboard halyard and John to the port, and I
looked aft to see if Beryl was ready. Then we unfastened the
poles from the mast and let the halyards go, so that the sails
came down together; and in a very short time, we had them
secured. We unhooked them from the stays, bundled them both down
the forehatch, and secured the two poles to the rails. As we
went back to the cockpit, we were bent against the pitch of the
ship and the wind. Beryl unfastened the sheets from the tiller
and we coiled them up and threw them below.

“How’s she steering?”

“She seems to steer all right; I can steer all right.”

“We’1ll let the stern line go anyway, it may be some help.”

John and I uncoiled the 3-inch (75mm) hawser, which was lashed
in the stern, and paid it out aft. Then we took in the log-line,
in case it should be fouled by the hawser. By the time every-
thing was finished, my watch was nearly due, so I took over the
tiller from Beryl, and the others went below. The hatch slammed
shut, and I was left to myself. I turned my attention to the
sea.

The sea was a wonderful sight. It was as different from an
ordinary rough sea, as a winter’s landscape is from a summer
one, and the thing that impressed me most was that its general
aspect was white. This was due to two reasons: firstly because

the wide breaking crests left swathes of white all over the sea,
and secondly because all over the surface of the great waves

Beryl Smeeton at the helm of Tzu Hang.

John Guzzwell




Tzu HANG

John Guzzwell

themselves, the wind was whipping up lesser waves, and blowing
their tops away, so that the whole sea was lined and streaked
with this blown spume, and it looked as if all the surface was
moving.

Here and there, as a wave broke, I could see the flung spray
caught and whirled upwards by the wind, which raced up the back
of the wave, just like a whirl of wind-driven sand in the
desert. I had seen it before, but this moving surface, driving
low across a sea all lined and furrowed with white, this was
something new to me, and something frightening, and I felt
exhilarated with the atmosphere of strife. I have felt this
feeling before on a mountain, or in battle, and I should have
been warned. It is apt to mean trouble.

For the first time since we entered the Tasman, there were no
albatrosses to be seen. I wondered where they had gone to, and
supposed that however hard the wind blew, it could make no dif-
ference to them. Perhaps they side-slipped out of a storm area,
or perhaps they held their position as best they could until the
storm passed, gliding into the wind and yet riding with the
storm until it left them.

I kept looking aft to make sure that Tzu Hang was dead stern-
on to the waves. First her stern lifted, and it looked as if we
were sliding down a long slope into the deep valley between this
wave and the one that had passed, perhaps 20 seconds before;
then for a moment we were perched on the top of a sea, the wind
force rose, and I could see the white desolation around me. Then
her bowsprit drove into the sky, and with a lurch and a shrug,
she sent another sea on its way.

It was difficult to estimate her speed, because we had brought
the log in, and the state of the water was very disturbed, but
these waves were travelling a great deal faster than she was,
and her speed seemed to be just sufficient to give her adequate

Thirty-seven days in the Southern Ocean doesn't look like such a hardship!
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steerageway, so that I could correct her in time to meet the
following wave.

Suddenly there was a roar behind me and a mass of white water
foamed over the stern. I was knocked forward out of the cockpit
onto the bridge deck, and for a moment I seemed to be sitting in
the sea with the mizzen mast sticking out of it upright beside
me. I was surprised by the weight of the water, which had burst
the canvas windscreen behind me wide open, but I was safely
secured by my body-line to the after shroud. I scrambled back
into the cockpit and grabbed the tiller again, and pushed it
hard over, for Tzu Hang had swung so that her quarter was to the
sea. She answered slowly but in time, and as the next sea came
up, we were stern-on to it again. The canvas of the broken wind-
break lashed and fluttered in the wind until its torn ends were
blown away.

Frontal Passage

Now the cloud began to break up and the sun to show. I couldn’t
look at the glass, but I thought that I felt the beginning of a
change. It was only the change of some sunlight, but the sun-
light seemed to show that we were reaching the bottom of this
depression. Perhaps we would never get a chance again to film
such a sea, in these fleeting patches of brilliance.

I beat on the deck above John’s bunk and called himup. I think
that he had just got to sleep, now that the sails were off her,
and there was someone at the helm. I know that I couldn’t sleep
before. He looked sleepy and disgruntled when he put his head
out of the hatch.

“What about some filming, John?”

“No, man, the sea never comes out.”

“We may never get a sea like this again.”

"I don’t want to get the camera wet, and there’s not enough
light.”

“No, look, there’s a bit of sun about.”

As he was grumbling, like an old bear roused out of its winter
quarters; he looked aft, and I saw his expression change to one
of interest.

“Look at this one coming up,” he said, peering over the top of
the washboards, just the top of his head and his eyes showing.
“Up she goes,” he ducked down as if he expected some spray to
come over, and then popped his head up again. "“Wait a minute,”
he said, “I'1l fix something up,” and he slammed the hatch shut
and disappeared below again.

He came up in a few minutes, fully equipped. He had the camera
in a plastic bag with the lens protruding through a small hole.
He took some shots. The lens had to be dried repeatedly, but
the camera was safe in its bag, and we had no more wave tops on
board. Presently he went down again.

John relieved me for breakfast, and when I came up it seemed
to be blowing harder than ever.

“How’s she steering?” I asked him.

“Not bad,” he said. “I think she’s a bit sluggish, but she

ought to do.”
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Tzu HANG

This series of
images were
taken at 1-second
intervals. Watch
how the wave
crest in the back-
ground (solid
arrows) works its
way towards Tzu
Hang.

There is a second
crest, much closer
(dashed arrows),
which Tzu Hang is
riding over with
ease.

These types of
waves, although
quite large, are
not a problem as
the breaking por-
tions of the wave
are moderate in
size and not par-
ticularly steep.
The problem
comes when a
really steep face
has to be dealt
with.




Tzu HANG

John Guzzwell:

“I've always had the
opinion that in ulti-
mate conditions I'd
just run before it with
warps out. But now
I'm inclined to think
that para anchors
might have some-
thing going for them.
A lot of commercial
fisherman | know
swear by them. It
kind of makes sense
if the boat can lie
head to wind as
though on a mooring
or anchor.

“If you are towing
warps, you want to
be going fast enough
so that you maintain
good steering con-
trol. But my feeling is
that in a lot of cases,
if you're short-
handed, you have to
allow the boat to
look after itself.
Some of these
storms last 24 hours
or more and at some
stage you simply can-
not steer any longer.
I'm inclined to think
that at this stage it's a
very dicey situation,
largely a matter of
luck. Remember, we
were at sea in the
Southern Ocean for
87 days and only saw
really bad conditions
for just one 6-hour
period.”
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I took over again, and he went below; no one wanted to hang
about in this wind. I watched the 60 fathoms of 3-inch (75mm)
hawser streaming behind. It didn’t seem to be making a damn of
difference, although I suppose that it was helping to keep her
stern-on to the seas. Sometimes I could see the end being car-
ried forward in a big bight on the top of a wave. We had another
60 fathoms, and I considered fastening it to the other and
streaming the two in a loop, but I had done this before, and the
loop made no difference, although the extra length did help to
slow her down.

We had oil on board, but I didn’t consider the emergency war-
ranted the use of oil. For four hours now we had been running
before this gale, running in the right direction, and we had
only had one breaking top on board, and although I had been
washed away from the tiller, Tzu Hang had shown little tendency
to broach to. To stop her and lie ahull in this big sea seemed
more dangerous than to let her run, as we were doing now. It was
a dangerous sea I knew, but I had no doubt that she would carry
us safely through, and as one great wave after another rushed
past us, I grew more and more confident.

Beryl relieved me at 0900. She looked so gay when she came on
deck, for this is the sort of thing that she loves. She was
wearing her yellow oilskin trousers and a yellow jumper with a
hood, and over all a green oilskin coat. So that she could put
on enough pairs of socks, she was wearing a spare pair of John’s
sea-boots. She was wearing woolen gloves, and she had put a
plastic bag over her left hand, which she wouldn’t be using for
the tiller. She snapped the shackle of her body-line on to the
shroud, and sat down beside me, and after a minute or two she
took over. I went below to look at the glass and saw that it had
moved up a fraction. My camera was in the locker in the dog-
house, and I brought it out and took some snaps of the sea. Beryl
was concentrating very hard on the steering. She was looking at
the compass, and then aft to the following sea, to make sure
that she was stern-on to it, and then back to the compass again,
but until she had the feel of the ship she would trust more to
the compass for her course than to the wind and the waves. I took
one or two snaps of Beryl, telling her not to look so serious,
and to give me a smile. She laughed at me.

“How do you think she’s steering?”

“Very well, I think.”

“We could put the other line out.
The glass is up a bit.”

“No, I think she’s all right.”

“Sure you’re all right?”

“Yes, fine, thanks.”

I didn’t want to leave her and to shut the hatch on her, and
cut her off from us below, but we couldn’t leave the hatch open,
and there was no point in two of us staying on deck. I took off
my oilskins, put the camera back in its plastic bag in the
locker, and climbed up into my bunk. The cat joined me and sat
on my stomach. She swayed to the roll and purred. I pulled my
book out of the shelf and began to read.

Do you think she needs it?
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Tzu HANG

Three images
looking to star-
board. Seas never
appear as large
when you are look-
ing forward or
abeam. However,
in the background
you can see a 15-
foot (4.7m) crest
about to break
(arrows).

Remember, these
photos have been
taken after they've
been running in
this storm for sev-
eral days, yet the
seas do not appear
that bad—except
for the odd really
large crest, which
is, of course, what
you must be on
constant guard
against.




Tzu HANG

After a time, I heard
John open the hatch
again and start talk-
ing to Beryl. A little
later he went up to do

" some more filming. As
the hatch opened there
was a roar from out-
side, but Tzu Hang ran
on straight and true,

90° 85° 80°

and I felt a surge of
affection and pride
for the way she was

John Guzzwell has
been sailing off and
on for almost 50
years. In that time
he's covered more
than 100,000 miles,
including a fair
amount of sailing in
the high latitudes,
where one is more
apt to find adverse
conditions (John's
circumnavigation in
the late 50s aboard
Trekka is covered in
his book Trekka
Around the World
available from Fine
Edge Productions).

In all of this, he has
been in two truly
severe storms: the
one aboard Tzu Hang
on the Southern
Ocean and another
nasty blow off the
coast of Australia
aboard Trekka.
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doing. “She’s a good
little ship, a good little ship,” I said to her aloud, and pat-
ted her planking. I heard the hatch slam shut again, and John
came down. He went aft, still dressed in his oilskins, and sat
on the locker by his bunk, changing the film of his camera.
Beneath him, and lashed securely to ring-bolts on the locker,
was his tool-box, a large wooden chest, about 30 inches by 18
inches by 8 inches (762 by 457 by 203mm), crammed full with
heavy tools.

My book was called Harry Black, and Harry Black was following
up a wounded tiger, but I never found out what happened to Harry
Black and the tiger.

When John went below, Beryl continued to steer as before, con-
tinually checking her course by the compass, but steering more
by the wind and the waves. She was getting used to them now, but
the wind still blew as hard as ever. In places the sun broke
through the cloud, and from time to time she was in sunshine. A
wave passed under Tzu Hang, and she slewed slightly. Beryl cor-
rected her easily, and when she was down in the hollow she
looked aft to check her alignment.

Close behind her a great wall of water was towering above her,
so wide that she couldn’t see its flanks, so high and so steep
that she knew Tzu Hang could not ride over it. It didn’t seem to
be breaking as the other waves had broken, but water was cas-
cading down its front, like a waterfall. She thought, “I can’t
do anything, I'm absolutely straight.” This was her last visual
picture, so nearly truly her last, and it has remained with her.
The next moment she seemed to be falling out of the cockpit, but
she remembers nothing but this sensation. Then she found her-
self floating in the sea, unaware whether she had been underwa-
ter or not.

She could see no sign of Tzu Hang, and she grabbed at her waist
for her lifeline, but felt only a broken end. She kicked to
tread water, thinking, “Oh God, they’ve left me!” and her boots,
those good roomy boots of John’s, came off as she kicked. Then
a wave lifted her, and she turned in the water, and there was
Tzu Hang, faithful Tzu Hang, lying stopped and 30 yards (27.4m)
away. She saw that the masts were gone and that Tzu Hang was
strangely low in the water, but she was still afloat and Beryl
started to swim towards the wreckage of the mizzen mast.




Tzu HANG

This series of
drawings is from
Miles Smeeton’s
book. In the top
drawing they are
running off and
towing a hawser
straight astern.

Next, a huge ver-
tical wave picks
them up and Tzu
Hang accelerates
down, digging in
her bow.

In the third draw-
ing she trips over
her bow.

The wave contin-
ues to push her
— e~ Stern around and
R e h, —_—— over and she falls

' —— on her beam
ends.

As the wave
passes by she rolls
around and ends
up facing into the
seas, in the oppo-
site direction from
that in which she
has been travel-

ing.
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Tzu HANG

John Guzzwell:

“Obviously a light
boat (strongly built
of course) has a bet-
ter shot at surviving.
There is not as much
boat to get hit, and it
is sitting on top of
the water rather than
init.

“But any boat of our
size would have been
in trouble in the con-
ditions we had that
day aboard Tzu
Hang, and there was
nothing inherently
wrong with the
design of Tzu Hang.
She had done very
well in the conditions
up till that one wave.
You just don't get the
type of conditions
we experienced any-
where except the
roaring 40s. The
fetch, distance
between wave crests
and wave heights in
the Southern Ocean,
and frontal passages
all come together. |
still have the opinion
that when it gets
really bad down
there it is going to be
nip-and-tuck for any-
one.

“Immediately after
we were rolled, the
boat came up with
no dog house, no
rudder, no hatches
and the rig over the
side. We were water-
logged, down to 18
inches (450mm) of
freeboard. I figured it
was all over but Beryl
said she knew where
the buckets were
and that got us
started saving the
boat. If we'd have
gotten hit with
another breaking
sea, or if this had
been at night instead
of the day, we'd have
never made it.”
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Pitchpole

As I read, there was a sudden, sickening sense of disaster. I
felt a great lurch and heel, and a thunder of sound filled my
ears. I was conscious, in a terrified moment, of being driven
into the front and side of my bunk with tremendous force. At the
same time there was a tearing cracking sound, as if Tzu Hang was
being ripped apart, and water burst solidly, raging into the
cabin. There was darkness, black darkness, and pressure, and a
feeling of being buried in a debris of boards, and I fought
wildly to get out, thinking Tzu Hang had already gone.

Then suddenly I was standing again, waist deep in water, and
floorboards and cushions, mattresses and books were sloshing in
wild confusion around me.

I knew that some tremendous force had taken us and thrown us
like a toy, and had engulfed us in its black maw. I knew that no
one on deck could have survived the fury of its strength, and I
knew that Beryl was fastened to the shrouds by her lifeline, and
could not have been thrown clear. I struggled aft, fearing what
I expected to see, fearing that I would not see her alive again.
As I went I heard an agonized yell from the cat, and thought,
“Poor thing, I cannot help you now.” When I am angry, or stupid
and spoilt, or struggling and in danger, or in distress, there
is a part of me which seems to disengage from my body, and to
survey the scene with a cynical distaste. Now that I was afraid,
this other half seemed to see myself struggling through all the
floating debris, and to hear a distraught voice crying, “Oh God,
where’s Bea, where’s Bea?”

As I entered the galley, John’s head and shoulders broke water
by the galley stove. They may have broken water already, but
that was my impression anyway. John himself doesn’t know how
he got there, but he remembers being thrown forward from where
he was sitting and to port, against the engine exhaust and the
petrol tank. He remembers struggling against the tremendous
force of water in the darkness, and wondering how far Tzu Hang
had gone down and whether she could ever get up again. As I
passed him he got to his feet. He looked sullen and obstinate,
as he might look if someone had offended him, but he said noth-
ing. There was no doghouse left. The corner posts had been torn
from the bolts in the carlins, and the whole doghouse sheared
off flush with the deck. Only a great gaping square hole in the
deck remained.

As I reached the deck, I saw Beryl. She was thirty yards away
on the port quarter on the back of a wave, and for the moment
above us, and she was swimming with her head well out of the
water. She looked unafraid, and I believe that she was smiling.

“I'm all right, I'm all right,” she shouted.

I understood her although I could not hear the words, which
were taken by the wind.




Once Is Enough

Tzu HANG

Just what did the wave look like that caught Tzu Hang? Here's a photo from Once Is Enough. This was
thought to have been taken from a steamship off Cape Horn many years before. The wave in the fore-
ground isn't too bad, but take a look at the wall rearing off on the horizon. Also, note the “soft spot”
on the wave (arrow) to the right. If you were on deck, saw this coming, and had the boatspeed and
maneuverability to move away from the breaking crest, you just might make out all right.

The mizzen mast was in several pieces, and was floating
between her and the ship, still attached to its rigging, and I
saw that she would soon have hold of it. When she got there, she
pulled herself in on the shrouds, and I got hold of her hand. I
saw that her head was bleeding, and I was able to see that the
cut was not too serious, but when I tried to pull her on board,
although we had little freeboard left, I couldn’t do it because
of the weight of her sodden clothes and because she seemed to
be unable to help with her other arm. I saw John standing amid-
ships.

Incredibly he was standing, because, as I could see now, both
masts had gone, and the motion was now so quick that I could not
keep my feet on the deck. He was standing with his legs wide
apart, his knees bent and his hands on his thighs. I called to
him to give me a hand. He came up and knelt down beside me, and
said, “This is it, you know, Miles.”

But before he could get hold of Beryl, he saw another wave
coming up, and said, “Look out, this really is it!”
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Tzu HANG

There may have been
more to the sea con-
ditions encountered
by Tzu Hang than just
the wind.

John Guzzwell said
that some time after
his experience with
the Smeetons, he
was speaking with W.
Albert Robinson who
had passaged in the
same area aboard his
schooner Varua. In a
significant storm, in
roughly the same
area of ocean, Varua
had encountered
severe breaking
seas.

Tzu Hang's crew went to work at once; bailing the boat, securing the open deck areas
as best they could with sails, and working through a variety of jury rigs, of which this
drawing represents the last. A little over a month later, they were secure at anchor in

Some years later Don
and Reane Douglas
and their children

were cruising in the
same area aboard a
Bill Garden-designed
Porpoise ketch. They
were caught in a
blow, encountered
breaking seas, and
were rolled in almost
the same spot.

John  Guzzwell
checked with the Brit-
ish Admiralty a cou-
ple of years after
being rolled and
found that the near-
est soundings—some
40 miles away—
showed several thou-
sand fathoms of
depth.

The odds are that
there is an unsur-
veyed seamount or
plateau in this region
which affects surface
waves or perhaps a
local opposing cur-
rent.
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Chile.

Beryl called, “Let go, let go!”

But I wasn’t going to let go of that hand, now that I had got
it, and miraculously Tzu Hang, although she seemed to tremble
with the effort, rode another big wave. She was dispirited and
listless, but she still floated. Next moment John caught Beryl
by the arm, and we hauled her on board. She lay on the deck for
a moment, and then said, “Get off my arm John, I can’t get up.”

“But I'm not on your arm,” he replied.

“You're kneeling on my arm, John.”

“Here,” he said, and gave her a 1ift up. Then we all turned on
our hands and knees, and held on to the edge of the big hole in
the deck.

Up to now my one idea had been to get Beryl back on board, with
what intent I do not really know, because there was so much
water below that I was sure Tzu Hang could not float much
longer. I had no idea that we could save her, nor, John told me
afterwards, had he. In fact, he said, the reason why he had not
come at once to get Beryl on board again, was that he thought
Tzu Hang would go before we did so.

After this first action, I went through a blank patch, think-
ing that it was only a few moments, a few minutes of waiting,
thinking despondently that I had let Clio down. Beryl’s bright,
unquenchable spirit thought of no such thing. “I know where the
buckets are,” she said, “I'1l get them!”

Help |



Dag Pike

WAVES

Waves have been studied now for centuries. Approaching the millennium,
we have satellites measuring wave heights on oceans around the world,
floating buoys reporting wave data, and thousand of ships reporting in with
wind and wave information.

There are hundreds of professionals at universities digesting this data,
writing formulae, and postulating theories.

In the dozens of textbooks which have been written on this subject over
the years, there are thousands of complicated mathematical equations.

Yet if you try to find a scientifically accurate description of the shape of a
breaking sea in the open ocean, the odds are you will not succeed.

We have spoken to or corresponded with scientists around the world and
not a single one has been able to quantify wave shape for us (other than
mathematically) in the open ocean.

So what follows is a distillation of the formulae, statistical studies, practi-
cal experience by mariners from around the world, flavored by our own
experience at sea with the addition of the study of waves in model tanks
from various universities around the world.

An important factor to
remember about
breaking waves is that
they are sporadic. You
will have miles of mod-
erate-sized waves, and
then a large breaking
crest will seemingly
appear from nowhere.
Even though the odds
of being in the same
place at the same time
with one of these
breakers is low, it is still
best to be prepared.
The photo above is of
the North Atlantic in a
winter storm—the
winds are blowing 50
to 60 knots.
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WAVES

Thirty to 35 knots, a
fresh breeze, and a
nice field of white-
caps dissipating
wave energy. In the
early stages of a wind
like this, the waves
will release quite a bit
of the wind energy in
this form. As the wind
continues to blow,
the waves spread
out, retaining more
energy in the form of
vertical height.

Wind Energy:

OWaves get started
with wind forces. In
light airs you will
have just a few rip-
ples. Then, as soon
as the breeze
drops off, the rip-
ples disappear.

OAs the breeze in-
creases in velocity
and duration,
waves grow in size.
With a constant
amount of wind the
waves will continue
to grow over time
until a maximum
size is reached.

OWind energy gets
fedinto the wavein
the form of height
and kinetic motion.
While the wave
may appear to be
moving, the water
particles of individ-
ual waves are actu-
ally rotating about
a circular orbit.
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Whitecaps

In any given situation, a wave can only absorb or hold a certain amount of
energy in the form of height and circular motion. When this level is
exceeded, the wave forms a whitecap.

If you look at this from the perspective of the circular motion of the wave
molecules, this process is easier to understand.

Before a whitecap is formed, the molecules orbit around in a circular
motion within the wave. Molecules on the upwind wave face are in effect
moving vertically, towards the top of the wave. When the wind increases
faster than the wave can initially speed up, the molecules do not have
enough energy to climb all the way to the top of the wave and then rotate
back down the (leeward) backside. Because they lack the necessary energy
to make it to the top, they fall back down the face causing a whitecap.

As this whitecap spills down the wave face it’s dissipating energy, and
effectively limiting the height to which the wave can grow.

Only by speeding up, and increasing the distance between crests, can the
wave absorb more energy from the wind, without breaking down into a
whitecap.

Once the wind is removed or the waves spread out beyond the initial form-
ing area, they are referred to as swells.

With the powering force of the wind removed, swells deteriorate over time from
internal friction, although they can travel thousands of miles before they die.

Stock Newport



Both photos Keith Taylor

WAVES

In the early stages of wave development there will still be odd peaks here and there. These are two
examples, neither of which will do any damage—except to give you a good drenching if they catch the
topside at the wrong moment.

Wave Shape

Waves are shaped by many influences: wind strength, time wind is blow-
ing, distance over which the wind is blowing, the speed at which the storm
system is moving, and current and bottom conditions.

Most of the time, waves look like an inverted cycloid, with their peaks
much sharper than the intervening trough.

The height of a wave is typically measured as the distance between the
bottom of the trough and top of the crest. The wave’s length is the distance

between peaks.
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WAVES

Wave period is defined as the distance between wave crests. The height of the wave is measured from the
trough to the crest. Wave speed is a function of period—the longer the wave period, the faster the speed
of the wave.

Mixed wave sys-
tems:

OWhat makes all of
this complex is the
fact that at any
point in time there
are many different
wave rains and/or
swell systems mov-
ing through a given
area.

OThese collide with
each other, rein-
force each other,
and generally
change the sea-
scape.

OThe faster system
eventually over-
takes the slower.
When this happens
the waves interact,
affecting wave size
and shape.This can
make the crests
higher or the
troughs deeper.

O Crossing wave sys-
tems may be com-
ing from a single
weather system,
which has passed
and changed wind
direction, or from
some storm thou-
sands of miles
away.

O These crossing
waves interacting
with your primary
wave system can
cause problems.
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Wave Speed

Waves move at various speeds, influenced to some degree by the same
factors which affect their size. In deep water, the length between the crests
is a function of the time period of the waves. Longer periods mean a longer
distance between crests.

One rough way of determining wave length is with the following formula:
length (in feet) = 3.4 times wave period (in seconds) squared.

So, if you were hove to and were measuring the time it took for crests to pass
at 12 seconds, the formula would work as follows: 3.4 x 12 x 12 =a wave length
of 490 feet. For swells, the formula is more like 5 times the period squared.

For swells in open water, you can use the following formula to determine
their speed: speed (knots)=3.03 times the swell period in seconds.

For wind-generated waves, however, there is no pat answer for speed.
They arise from a system that is simply too chaotic for prediction.

Now we come to a critical concept: In any given wave-generating system,
there will be waves of different size and period generated over time. In
other words, if you have a deep low kicking up a nasty wave system, the size
and shape of the waves is going to vary significantly.

As Waves Travel

As waves travel from the area, in which they were initially generated,
their period, wave length and speed remain essentially the same. However,
the height and steepness is reduced as they move away from the wind
source which created them.

The longer-period waves, moving at greater speeds, move ahead of the
shorter-period slower waves.

Since waves of a given period can have different speeds (the preceding
formulae are just rough approximations), they begin to sort themselves into
wave systems of like periods as they travel from their birthplace.

Wave and swell sets of a similar period will have varying height—hence
the swell sets with which we are all familiar at the beach.

One last issue to think about: Once individual waves have melded into systems,
they advance at what is called a group velocity. This is slower than what you
would infer from the formulae previously given, or about one half wave speed.

The first wave in each system or set disappears after each cycle and transfers
its energy to the next wave in the system. This wave transfers its energy to the
next wave, ad infinitum. There is a certain amount of friction associated with
the process.




WAVES
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Itis the mixing of wave systems which creates the chaotic conditions that are so hard to model. In this drawing,
the top line shows two wave trains, emanating from the same weather system, running at slightly different
speeds. The second line shows what happens as they briefly interact—some waves are taller and others are
smaller.

In the third line we introduce a swell system from another storm into the mix. The bottom line shows what hap-
pens when the swell and wave systems interact.

What you are not seeing here are the crossing angles, which really make a mess of any predictions!

Wave and Wind Direction
Waves often assume a direction of

travel different from the wind you A

measure at the masthead. This is / :

the result of many factors.
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First, the wind close to the sur- j// /if “\ \
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face, which creates the waves, is
blowing from a different direction P{
from that which you measure at S~
your masthead due to wind shear.
This difference in direction can be
as much as 20 to 30 degrees.

Next, the wind rarely blows from
a constant direction. If the mean / 7.
wind direction is 270, it will proba-
bly be shifting 15 or more degrees
either side, creating waves travel- /
ing in different directions with A
each wind shift. Another factor is A
your location relative to the storm /\

center. As you move away from

your local area, the winds will typ- The way waves generate out from a low pressure system is

X . . extremely complex. The angles of radiation are constantly
ically be blowing from a different changing as the wind shifts and the storm moves. In this sketch

direction, creating wave trains  we have a Northern Hemisphere hurricane. The solid arrows
moving along a different course  represent wind direction while the dashed arrows are wave
direction. You can see that very quickly there would be all sorts
of crossing seas.
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than those locally produced.
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By the time the wind is blowing a steady 30 knots (above), there will be consistent whitecaps. In the open
ocean, without the influence of bottom shoaling or current, these waves do not have the power or shape to
create safety problems for anything larger than a relatively small vessel.

Add another 5 knots of wind—to 35 knots (lower photo)—and the waves begin to peak up a bit more. The
odd wave will now have some real power in its crest.

Both photos Stock Newport




Both photos Stock Newport

In 35 to 40 knots of wind, the waves now have the power to give you some really good rides off the wind. In
both of these photos there are crests about to break. These waves are in the 15- to 20-foot (4.6 to 6.1m) range,
and typically the crests will have 3 feet (0.9m) or so of white water in them.

As long as the waves have this nice flat shape to them, there is little to fear. However, at this point there will be
a wave every few hours which is several times larger—perhaps a 40-foot (12.2m) sea.




Both photos Stock Newport

Forty knots of steady wind can raise quite a sea if it blows for long enough over a substantial amount
of fetch. In the upper photo the wind has been blowing for about half a day. In the lower, it's been
over 24 hours. Notice that the waves have more distance between the crests after time—and are

bigger. However, the shape is actually easier to deal with as there is less of a break on the top.




WAVES

When the Wind Drops

You will find that a sudden cessation of wind force after a prolonged
period of strong winds often brings with it a chaotic sea state.

In fact, this is usually the most dangerous part of a storm from the sea-
man’s perspective.

We have always assumed that a lack of wind pressure is what causes seas
to become unstable. However, Professor Marshall Tulin who runs the wave
research tank at the University of California at Santa Barbara has a very
interesting theory on the subject.

Waves move at a speed relative to the wind that creates them. As we’ve
already discussed, stronger winds create faster-moving waves.

When the windspeed suddenly drops, the waves in that area quickly slow
down—but not those upwind where the wind has recently been blowing
longer.

Those older waves follow the storm track and eventually overtake the ves-
sel sitting where the wind has recently subsided. If they interact with the
local, smaller seas, unstable breaking waves result.

Professor Tulin uses an example, with which we are all familiar to dem-
onstrate the phenomenon. Say you are cruising along at full speed in your
inflatable dinghy. If you cut the power suddenly, the following wake waves
quickly catch up and break over the stern, wetting your bottoms and flood-
ing the back end of the dinghy.

The same sort of thing happens to the ocean waves, created by the stron-
ger winds, as they overtake your vessel and the more recently created
slower-moving waves.

Sea Bottom Impact

Whereas in deep water wave speed is a function of wave period, in shal-
low water it’s a function of water depth. The result is that as the wave begins
to feel the bottom, it slows down. The energy remains the same so the speed
energy is transferred, eventually turning the plane into a breaker.

When waves approach a shoal area at an angle, friction on the bottom will
have the wave refracted to the point where it is perpendicular to the shoal
area. This friction also slows the bottom of the wave more than the top,
again causing instability which eventually begins the breaking of the crest.

Continental
shelves:

0 Continental
shelves are impor-
tant from a wave-
size perspective. If
rapid shoaling oc-
curs between the
deep sea area and
the continental
shelf, it will affect
the wave/swell
systems as they
come under the in-
fluence of the
shelf.

OUnless there is a
current, which you
are trying to avoid
with the shelf, it is
better to give
these areas a wide
clearance, until it is
time to make port.

Oln some areas,
such as along the
South African
coast, the conti-
nental shelf repre-
sents a haven from
strong offshore
currents.

The impact of shoaling on wave height varies with the shape of the bottom, the period of the wave,
and any current present (there’s often a countercurrent).
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blows at an angle
to a long coastline,
the waves tend to
align with and trav-
el parallel to the
coast.

O With a north/south
coastline and a
northwesterly
wind, most of the
waves will head
due south, parallel
to the coast.

OSome waves will
run into shore, and
then reflect back
out to sea. These
will typically be mi-
nor in magnitude as
they do not have
the wind blowing
on them long
enough to grow.
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DEPTH. RELATIVE TO LENGTH OF WAVE IN DEEP WATER
Here's a graph showing some of the relationship between waves and the sea bot-
tom, when open ocean waves cross a shoal. The bottom row of numbers represent
the depth of the water as it relates to the wave length in the open ocean. Thus, if
we had a wave length of 400 feet and the depth were 0.05, this would be a depth
of 20 feet. The numbers up the righthand side represent a multiplier for wave
height. You can see that as the water depth shallows, to the right of the graph,
wave height increases while speed and wave period (length) decrease. This repre-
. sents a transfer of energy from the wave speed and period to height as it crosses
Slanting fetch the shoal.
affect: . On the lefthand side we have a multiplier for length and speed. On the righthand
OWhen the wind

side it is for wave height. Using our water depth of 0.05 from the previous example
you can see that wave length and speed would be roughly halved by a 20-foot
shoal (for a wave with a length of 400 feet) while wave height would increase by
about 15 percent. Indirectly this indicates that the waves would be much steeper
(as their period has been halved) and that they would be breaking.

Undersea Features
Theoretically, if the water is deeper than half the wave length, the wave at

the surface will feel no impact.

This appears to be true where the bottom contour is of constant depth and
shape.

However, currents and/or waves can be deflected by seamounts, undersea
cliffs, and areas of rapid shoaling, all of which can be hundreds of feet
below the surface. This can have a big impact on the surface, much more
than what some texts indicate is possible.

The anecdotal evidence for this from our own and other cruisers’ experi-
ences is overwhelming. The odds are that on most passages, there will be
some opinions within the cruising fleet on areas to be avoided. This infor-
mation, coupled with a thorough scan of the bottom contours of your
charts, will indicate areas that you will want to steer clear of.

Bowditch
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Internal Waves

Another way in which surface waves are disturbed is by “internal
waves” —waves which occur within water masses of different densities
below the sea surface.

Water density increases with depth (from pressure), just as the atmo-
sphere becomes more dense closer to the ground.

The difference is usually of small magnitude, and (at most) not more than
1 percent—unless there is a major change in salinity, in which case density
variation will be greater.

Just as air masses of different characteristics do not mix, seawater of dif-
fering density and temperature tends to stay isolated. At the point where
differing masses touch, a shear line similar to a weather front is created.

Because the densities are so close between these masses of water, it takes
very little energy to create large long-amplitude internal waves.

These internal waves can, in some situations, affect the sea surface. When
this occurs, surface conditions can become chaotic for no apparent reason.

There are some areas of the world where this phenomenon is well known,
such as the Adaman Sea south of Burma.

A corollary of this effect is known as “dead” water. When you have fresh-
water sitting on top of the more dense saltwater (at river mouths, within
fjords from glacial melt, or from the melting of sea ice) there is an obvious
extreme stratification of densities.

If the vessel in question is of low power, and there is any current already
against it, it becomes impossible to make progress.

This dead water phenomenon was quite common in the old days when
low-powered vessels were the norm.

To be held back by dead water, you have to be traveling below a critical
speed. Sometimes a very slight increase in velocity is all that is required to
break free of the internal wave set up by the hull.

Here's a section of
chart between Cape
Town, South Africa and
St. Helena Island. The
lines of position are
from our second pas-
sage along this route.
The arrow points to
Valdivia Bank, an area
infamous for confused
seas, even in moderate
weather.

What is interesting is
that this bank at its
shallowest spot is over
249 fathoms—in theory
much too deep to
affect surface waves
and swells.

When the hull of a
vessel moves
through stratified
fresh- and saltwa-
ter, at certain
speed-length ratios
significant internal
waves are created
beyond the normal
bow and stern
wave systems we
are all accustomed
to seeing.
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Current

A current flowing in the same direction as the waves increases wave
length and decreases wave height. The opposite occurs with currents that
oppose wave systems. Then the current tends to shorten the wave length
and increase the wave height.

The effect of a modest amount of current can actually be quite significant.
Just 1 knot of current against a 10-foot (3m) wave will take what would have
been a nicely formed crest and cause it to grow and break. You can imagine
what happens when there is 3 to 5 knots of current against the wave systems.

Strong currents running against wave sets will cause almost vertical
waves and what are referred to as overfalls.

Any time you have current running against waves it stacks them up, making them steeper and causing
the waves to break. The stronger the current, the steeper the seas. In areas where there are strong
tidal streams, as around the coasts of Western Europe and the British Isles, the tidal streams can gen-
erate currents of as much as 10 knots. When these oppose the sea an almost vertical wave called an
“overfall” is created. Overfalls are shown in the photos above and below.

Both photos Stock Newport



The impact of current also varies with the variations in speed. If there is a
sharp vertical edge to the current (a shear), the seas in the vicinity of the
shear, opposed by the current, will be far more tumultuous than those
within the current itself and away from the shear edge.

You also find clearly defined horizontal shears between layers of current
and different water temperatures. These horizontal shears can affect waves
in the same manner as a shoal or sea bottom, causing the waves to steepen
and break.

Two more views of current against the waves. In the upper photo, its blowing in the 40s, while in the
bottom photo it's more like 30 to 35 knots. Notice how closely spaced these waves are. These are not
yet large enough to damage a moderate-sized yacht. Given half a day or so, and several hundred miles
of fetch combined with an adverse current, the situation would become extremely dangerous.

Both photos Stock Newport
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Wave behavior is chaotic enough without
adding the effects of current. If current
were constant in depth and speed, the
job would still be difficult. The fact that
the depth of current and its speed varies
within small areas makes the modeling
job almost impossible.

The topographic maps pictured here are
an attempt to show you differences in
current influence. The top map is for a
normal chaotic sea state, without current
influence. The second (middle) map
shows what would happen if there were
two knots of current against the prevail-
ing seas. The bottom map is for 4 knots of
current. Note that these are crude repre-
sentations! Solid lines represent peaks
while dashed lines represent troughs.

Help |



It's very difficult to capture a series of breaking seas on film to demonstrate the effect of difference
in current, so we've used the computer to modify two of these three images. The central photo is the
original, and shows the effect of several knots of current against the prevailing sea. The larger wave
faces are simply too steep to do anything but break.

The top image shows what these seas would look like without a current impact, while the bottom
photo illustrates the effect of 3 knots or so of current against the waves.

In the real world, the bottom waves would have more of a crest as at the steepness shown they could
not support the vertical faces.

You could deal with the first waves from a number of angles with room for error. But for the second
and third photos, you would need perfect positioning and alignment to avoid a knockdown or roll.
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Both of these photos are taken in 50 to 60 knots of wind. The upper photo was taken off Cape Horn
with a new wind, so the sea hasn't had time to really build. The lower image is also a high-latitude
shot, but this time in the Southern Ocean where it's been blowing hard forever, and wind waves, and

ever-present swell, combine for some really exciting conditions!

John Neal

John Jordane
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Breaking Crests

The shape of the breaking crest—the angle at which the water falls—is
critical to the type of storm tactics being employed and the odds of a suc-
cessful return.

Theory and tank test data indicate that waves become unstable at a slope
ratio of 1 to 7 or steeper. However, observations in the real world indicate
this figure is more like 1 to 10.

In the open ocean, with a large breaking crest that is the result of superim-
posed wave trains, you have a relatively flat jet of water cascading down the
wave face.

This jet looks very much like the front of an avalanche of snow, or water
dropping down a spillway of a dam.

Two views of breaking crests. Above from boat level, this crest is in the 15- to 20-foot-range (4.7 to é6m).
Note the “jet” in the upper lefthand corner. This is what does the damage. The wave below is probably a
50-plus-footer, photographed from the air. We are looking at the back side. Check out the trough imme-

diately in front. This is a very steep, breaking face.
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Two views of storm wind-force waves. Above is a primary wave system, without any cross chop. With

a single system like this you will still have waves from plus or minus 20 to 30 degrees from the pri-
mary wind direction. This means as much as a 40- to 60-degree angle between waves at some times.
The photo below is a more chaotic sea state, typical of a mature depression where the storm center

has been moving and is rotating about a central area, so that the primary waves caused by present
wind will be crossed by waves from 90 degrees off axis.
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Low-Pressure Waves
Dangerous wave systems are generally created by low-pressure weather

systems —either tropical or extratropical. In most cases these systems are
moving at high rates of speed relative to your vessel, so you can expect the
storm system to pass you by at some point.

When the cold front passes, there is generally an abrupt change in wind
direction (for more information see 196).

Let’s say you’re in the Northern Hemisphere and you’ve been experienc-
ing a gale from the south or southwest. This probably indicates the track of
the low center is to your north.

The primary wind waves and/or swells from this system will follow the
wind direction. So right now you have waves from the south to southwest.
When the cold front passes, the wind and sea direction will change to the
west and then the northwest.

Eventually you are going to have waves running at right angles to each
other.

Secondary Wave Systems
The waves from the west-to-northwest winds will not be as large as those

from the more southerly quadrant, at least at first.

But they can cause significant problems with the boat’s attitude. You will
probably be basing your storm tactics on the primary wave system, but if a
90-degree off-heading wave slaps your stern, all of a sudden you are abeam
of the primary seas—and if a breaker catches you in that pose, the situation
could get serious.

Secondary wave systems, even though they are not large enough initially
to do great harm on their own, can put you into a position where you are
vulnerable to the primary waves.

Or, you may be lying to a parachute anchor or hove to on port tack, after a
frontal passage, when you get nailed by a breaking sea from the southwest.

Compression Zone Waves
Compression zone waves are apt to be from a single general direction as

compression zone keeps wind more or less aligned. However, as we’ve
seen in the section on passaging to New Zealand, compression zone waves
are still going to come at you plus or minus 20 to 30 degrees off the wind
axis.

It doesn’t sound like a lot of angle, but when you are trying to make your
way against these seas, or hove to awaiting better conditions, the waves
coming in from an angle are going to be a nuisance.

Often there will be more waves coming from one side than the other.

Generic wave rules:

O Wave height grows
with fetch (dis-
tance), time, and
wind strength.

Olf fetch is limited,
say by a windward
shore, waves can
only rise to a cer-
tain limited height
regardless of how
hard the wind
blows.

OWave speed in-
creases with fetch.

O Wave heights typi-
cally do not exceed
0.8 times wind
speed in knots—
except in special
circumstances
(combination
waves, current
against waves, dy-
namic fetch, and so
on).

O Wave speeds tend
to be somewhat
faster than wind
speeds when the
wind is less than 25
knots, and slower
than wind speed
when the wind is
great.

OWave speed ap-
pears to increase
rapidly over time
as the wind contin-
ues to blow.

OWave steepness
does not directly
correspond to
wind speed. t's re-
lated to the stage
of the wave's de-
velopment.
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Sixty knots, gusting 80. This sea looks like it's coming from one direction, but there are crossing
wind waves as well as a swell from almost right angles. It's when these crossing energy systems
interact that you get the unusual peaking and breaking seas, often from a different direction
than the primary seas. The rule is to always expect the unexpected from wave systems.
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PREDICTING WAVE SIZE

PREDICTING WAVE SIZE

Predicting wave size is a tricky business. However, there are several
charts available that indicate what to expect for the significant highest one-
third of the waves expected from a given wind, blowing over a certain dis-
tance and time span.

Fetch

A critical element in this is the distance over which the wind blows, or
fetch. Except in the case of dynamic fetch, discussed starting on page 246,
if the wind blowing is limited in the area it covers, this also limits the size
of the waves which can build.

The longer the fetch, the taller the wave. As an example, a Force 6 wind
blowing over a 50-mile fetch will generate significant wave heights of
about 10 feet (3m). Extend the distance to 200 miles and that wave will
grow to 12.2 feet (3.7m).

The series of tables on
the following pages will
give you a general idea
of wave height, fetch,
and time relationships.
By wave height we
mean “significant wave
height”"—the average
of the highest one-third
of the waves. As with
any generalities about
waves, this data has to
be taken with a grain of
salt. Still, it will give you
an idea of what to
expect.

60
T 18 In deep water,
5 1 the relationship
W between the
//,15 period of the
" 15 waves, their
\/ speed, and
2 14 length between
/ 13 tcoyl"s crests Is approxi-
12___0\,5 mately shown by
b | 0® the graph (left).
n | * To use the graph,
30 n measure the
time it takes a
ARl crest to
pass you,
)(8 then look up the
2 )( timeframe on the
;! curve. Look
6 across to the left
VA to find the wave
A speed and down
10 - to find the length
[3 in feet between
2 the crests.
1
00 200 400 600 800 1000 1200 1400 1600 1800
LENGTH (L), FEET
The chart on the next page gives the relationship between fetch, length of time the
wind has been blowing, and the significant wave height. Keep in mind that this signifi-
cant wave height refers to the largest one-third of the waves, and that occasionally
waves can be significantly larger. To use the chart find the wind force across the top,
then look across for the time (T), height of waves in feet (H), and wave period (P). Down
each edge is the fetch distance required for the sea indicated to be created.
235
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PREDICTING WAVE SIZE

R

The concept of fetch within a weather system, where there are no blocking land masses, is
shown in the drawing above. Fetch is defined by the area in which the winds are blowing
more or less steadily from a given direction.

You can see from these example that a situation involving a compression zone between
highs and lows often creates large areas of strong wind— the perfect fetch and wind situation
to raise a large sea.

WIND VELOCITY AL KNOTS
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Here's a useful graph for gale-force winds—40 knots—and the relationship of time, fetch,
and steepness. Fetch is read across the bottom (100 to 600 nautical miles) while the steep-
ness ratio— wave height divided by wave length—is given across the left vertical edge (0.04
to 0.1). A steepness ratio of 0.1 or Tin 10 would imply breaking seas.

The timeframe for the waves to travel the distance across the bottom is given in the heavy
horizontal lines. Thus, after ten hours you would have a steepness ratio of 0.08 and the initial
seas would have traveled 75 miles.
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WAVE SIZE PROBABILITY

WAVE SIZE PROBABILITY

There really is no such thing as a rogue wave. These larger-than-normal
seas are the result of two wave trains coinciding at just the right moment for
their energy to combine.

When this happens the higher-than-normal crest is exposed to more wind
force, and absorbs additional energy.

And if the wave happens to be unstable and breaks —because the rotating
particles within the wave can no longer make it over the top— there will be
a large mass of water falling downhill.

Monowai (above)
during rescue oper-
ations in the
Queen’s Birthday
storm in June, 1994.
Seventy knots gust-
ing higher. Seas are
25 to 40 feet (7.6 to
12.2m). Note the
boat off the bow
(arrow).

241




Huge breaking crests are transitory in nature. They occur only when several wave trains meet to
reinforce each other in precisely the optimum way. Most of the time the wave trains actually coun-
teract each other, often causing smaller waves, although they may be more chaotic in shape. Even
when this huge crest does appear, it typically lasts for seconds—half a minute at the most. After-
wards they collapse in a welter of foam and white water.

Below is another view of a collapsed crest. This must have come from a huge wave because the
front of the white water, almost half a wavelength away, is still enormous. Although this is intimi-

dating, to say the least, you can take comfort from the fact that there is only one of these crests in
a very large area of ocean covered by this photo.

Both photos Richard Bennett
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Troughs

So far we’ve discussed the upper part of the wave —the crest. The bottom
part of the wave system —the trough —is generally not thought of as a prob-
lem.

However, statistically speaking, for every giant wave crest there exists
somewhere an abnormally deep trough.

These big holes in the ocean are more dangerous to large ships than are the
crests.

From a small boat perspective the issues are somewhat different. If you
are running off at speed on a high-performance light-displacement mono-
hull or a fast-moving multihull, dropping over a wave top into areally steep
trough can result in a severe bow burying and an abrupt stop—or worse, a
pitchpole (for examples of this see pages 392 and 527).

Significant Wave Height

Most forecasts discuss significant wave height. This refers to the average
highest one-third waves that are expected in the forecast area. Anything
smaller than this is not a worry, and statistically difficult to predict anyhow.

When the local meteorological service says expect significant waves of
20 feet (6m), it is possible to encounter waves substantially larger, although
they will be rare. For example, you can assume that in a given forecast area,
every two to three hours there may be a wave which is twice the predicted
significant average wave height.

As we’ve discussed previously, this wave will be the result of different
wave systems reinforcing each other. This means one wave climbing the
back of another, or the combined energy of two waves. When this occurs,
the speed of the waves and the distance between the crests remain more or
less constant. The combination wave, twice as high as its neighbors, is also
twice as steep—which is, of course, wherein the problem lies.

The time period in which these waves exists varies, but is generally not
longer than two or three times the wave period. Typically it is thought these
large waves last only a normal wave period then collapse.

What Are the Chances of Getting Caught?

What we are all really concerned with is the probability of waves that are
a lot higher than the significant wave height just mentioned.

Oceanographers use statistical sampling methods to give us the probabil-
ity of meeting a wave of a given size. One way of looking at this is to use the
significant forecast wave size as a base, giving it a value of 1.00. This
implies that the average wave height will be 0.64 of this value. The highest
10 percent of the waves will be 1.29 times as high, while the highest wave
will be 1.87 times the significant wave height.

Another issue is how often we will encounter the significant waves.
Looking at this statistically, the odds would predict that roughly 15 percent
of the waves will reach the significant height. This implies one in seven
waves. However, you can go for periods of time when waves will be mod-
erate in size, and then have a series of significant wave heights.
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Here's another way to look at wave probability. If you start at the bottom arrow you can read the
wave height relative to the other waves on the left side and percentage of waves across the bot-
tom. In this case, the most frequent average wave height will be roughly 1.4 times the base wave
size and occur about 60 percent of the time. At the other end of the spectrum, you have the
highest 10 percent of the waves, which are about 3.6 times the base wave height and occur 2 to
3 percent of the time. The significant wave height—the average of the highest one third of the
waves— will be 2.8 times the base wave height and occur about 15 percent of the time.

Now, study the image below carefully. It is blowing 60 to 70, after a frontal passage. The wave in
the foreground is one of the higher peaks in this region, as is the one in the background under
the arrow. While these waves, which are multiples of the significant wave height, are rare, they do
occur. With preparation, and careful tactics, they can be dealt with.
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Time out for a reality check. Sundeer anchored in Moorea, French Polynesia. Forget all the huge wave
photos we've been showing you. This is the reality of cruising 99 percent of the time—if you follow a
few simple rules and watch your weather when passaging.




Leading indicators
of dynamic fetch:

O Weather  systems
moving at the same
speed and direc-
tion as the group
speed and direc-
tion of the waves.

0 Localized wind sys-
tem which devel-
ops over—and
blows along—an al-
ready established
swell system.

ORapidly accelerat-
ing weather sys-
tems such as
tropical-to-extrat-
ropical transitions.

ORapidly deepening
lows (bombs).

O Longer-period
swells interspersed
with the back-
ground “noise” of
the normal waves
indicate a major
blow somewhere
upstream of the
waves. (However,
these can be diffi-
cult to decipher as
they will be masked
by the surrounding
sea state.)

Seasonality:

OData so far seems
to indicate these
are typically fall-
through-spring
events—October
through April in the
Northern Hemi-
sphere and May
through October in
the Southern Hemi-
sphere.
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The data we have presented so far on waves attempts to make some sense
of what is an extremely chaotic environment. For the most part, the various
approaches to wave forecasting used by weather services make it possible
for us to assess risk factors, so that we can make the appropriate decisions
about when to slow down, heave to, lie to a sea anchor, or try as hard as pos-
sible to get out of a given area.

There is one problem, however. Anecdotal data indicates that under some
conditions sea state can build rapidly, out of proportion to the existing
winds.

At times a whole series of waves appear that are much larger and steeper
than normal. They seem to hang around for a modest period of time — per-
haps an hour or two—before things go back to “normal”.

Until recently, most oceanographers ascribed this behavior to undersea
shapes, currents, or long-period internal sea waves.

Scott Prosise is a forecaster working at the NOAA Marine Prediction
Center. Back on March 26,1997, Scott was reviewing buoy data as a part of
the normal forecast process. A storm was moving into the Gulf of Alaska,
generating waves far beyond the norm for such a system. “It really got my
attention,” Scott told us.

“The way the waves developed at the buoys looked like a ‘front’ of waves.
I’d never considered this before, but looking back you feel kind of dumb not
to have thought of it before.”

Scott went through all the buoy data for 1997 for the West Coast of North
America, looking for other instances of rapidly building seas. He used a cri-
teria of a 10-foot (3m) rise in seas within three hours. He found 10 instances
for the year.

Scott goes on: “We can actually see this happening to some degree on our
computer screens.There are times when, if we display significant wave
height predictions side by side with wave models showing period and peak
swell direction, there is the actual appearance of a front.”

Reviewing this data and then working with NOAA scientist Hendrik Tol-
man, he gradually worked out a new concept of wave generation, based on
a dynamic-fetch condition rather than the static fetch previously assumed
to be all-encompassing. Henrik points out that “this has been discussed
orally for three decades, but nobody had put any science into it.”

As we’ve previously discussed with conventional wave generation, you
have the wind blowing over a specific area—the fetch—for a certain length
of time and at a particular force. The resulting waves are a function of all
three factors. An important component in how this works is the fact that the
waves are propagating away from the wind force in a variety of periods and
sizes. These eventually group to form wave trains travelling at a group
velocity (half the speed of individual waves).

Larger waves are periodically created when different systems combine
for a short period of time.
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Here is a graph from November 1997 of wave heights for buoy 46002 located at 47 N, 130 W,
in the Gulf of Alaska. The lefthand column represents wave height in feet. At the bottom of the
graph are the days of the month.

What we have here are mostly typical wave heights for an equinoctial gale season. You can see
the weather fronts marching through by the waves they generate, every four days in the first
two weeks of the month. For the most part, these wave heights are within an expected range.
Then take a look at the peak—37 feet (11.3m) on November 20. This is out of proportion to the
rest of the fronts. You would think that this was caused by stronger winds. However, what actu-
ally happened is that a wave front came through, based on a rapidly accelerating storm sys-
tem.

When windspeed builds rapidly, it sends out faster wave systems with the stronger winds than
with the earlier lighter winds. These faster-moving waves eventually overtake the slower seas.
If they coincide at the right time, a wave front is formed with larger-than-normal waves, some-
times in the absence of significant windspeed in the area of the wave front.

Rapidly Accelerating Storm Systems

If a weather system is rapidly accelerating, and if the speed of this weather
system matches the group wave velocity, then the wind force is effectively
blowing over the same waves the whole time. This means the wind can
impart far greater energy to the waves in a shorter period of time than when
the waves move quickly out from under the greatest wind forces.

When the storm system and group wave speed are matched, the effect is
the same as the wind blowing for a longer time over a greater area.
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Here are the buoy data reports for two different locations on October 8 and 9, 1997.
The upper buoy is number 46002 (located at 47 N, 130 W) and the lower is 46005
(located at 46 N, 131 W).

The dotted (upper) line represents peak windspeed, the solid (middle line) is for maxi-
mum sea height, and the dashed (bottom) line is wave period in seconds. Across the
bottom you can read the timeframe over which the data was recorded—0000Z on
October 8 through 0000Z on the October 9—only 24 hours.
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Wave Fronts
Now, consider a situation where the manner in which the wind builds up

and the speed, at which the storm moves, combine in some manner to create
waves moving at group velocity that are steadily increasing in speed.

This means that the waves generated early in the blow —which have the
longest period to travel and therefore are farthest from the storm system—
will eventually be overtaken by the newer, faster moving waves.

If this results in an efficient combination of wave groups with differing
energy, you can suddenly have a significant region of much larger and
steeper-than-normal waves.

This area of combined energy is referred to as a wave front. The sea state
encountered in the 1998 Sydney-Hobart Race discussed in the next section
may have in large part been caused by a wave front.

Here’s an example of how this works. Let’s assume initial conditions of a
20-knot wind, a 4-foot (1.2m) wave, with a 4.5-second wave period. (The
wave is moving at 13.5 knots.) Six hours later the wind is up to 30 knots,
seas are 12 feet (3.7m), wave period is now 8 seconds and it’s moving at 24
knots. The initial wave moving at 13.5 knots has traveled 80 nautical miles.

At the 12-hour point, the wind is blowing 40 knots, seas are 22 feet
(6.7m), the period has lengthened to 11 seconds, and the waves are moving
at 33 knots. The first set of waves have now traveled 160 nautical miles
(13.5 knots for 12 hours) while the second group has gone 144 miles (24
knots for 6 hours).

At the 18-hour mark, the first group of waves has now gone 240 nautical
miles, the second group 288, and the third 198 miles (33 knots for 6 hours).

The second and third set of waves will at some point overtake the first
group. When this happens, and the waves of the three different groups get
into phase, the result will be very steep, large seas.

The most interesting aspect of both these graphs is how large a sea is built up by
what appears to be a very modest wind force. In each case, we have 30-foot (9m)
waves from winds in the 34- to 37-knot range. A conventional formula in an ocean-
ography textbook would not support this size wave from such a modest amount of
wind in this timeframe—yet here they are.

Note in both cases how quickly the sea state grows. For the upper buoy, the wave
height goes from roughly 15 feet (4.6m) to over 30 feet (9m) in 4 hours. Wave
period goes from 12 to 16 seconds. Since the period is not lengthening as fast as
the wave is growing, this indicates a significant increase in wave steepness, so you
can assume most of the larger waves would be breaking.

In the bottom graph, the growth of the height of the seas is less dramatic. Fifteen
feet (4.6m) to 30 feet (9m) takes 10 hours—still a rapid build-up. (Data from the
NOAA Marine Prediction Center).

Timeframe: What
the buoy studies
seem to indicate so
far is that these
events do not last
for long periods of
time—typically on
the orderof 12t0 18
hours.

Scale: These are
generally thought
to be small-scale
events. The wave
fronts do not cover
huge expanses of
ocean. Rather, they
are concentrated
along a narrow
band, much like a
weather system
front—often just a
couple hundred
miles in length.
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500mb warnings:
We asked Scott Pro-
sise about warnings
on the 500mb fax
charts. He pointed
out that “watching
for a high-speed jet
downwind (to the
east) of a vigorous
trough is a good
indicator of depres-
sions which may
deepen rapidly and
accelerate their
movement. Meridi-
onal flow transition-
ing to zonal flow is
another indicator of
surface weather
which may quickly
accelerate.”
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Weatherfax Warnings
Several weather phenomena have been associated with dynamic fetch

events. With the ability to receive weatherfax data, you can analyze your
risk factors.

Watch for a pattern of rapidly developing low pressure systems (bombs)
where the escalating winds push ever-faster-moving waves out from the
storm center, eventually leading to a wave front as previously discussed.

In another potential scenario, you have a weather system where the move-
ment is rapidly accelerating, like a tropical storm system transitioning to
extratropical status (see page 471 in Mariner’s Weather Handbook). Such
a system was responsible for waves over 90 feet (27.6m) measured at two
Canadian offshore buoys during Hurricane Lois in 1995. Similar data was
recorded near one of the buoys by the Queen Elizabeth I1.

Another tropical-to-extratropical example (explored in more detail later
in this chapter) was found during Hurricane Danielle in 1998. In this case
offshore buoys recorded a wave height increase of from 6 to 56 feet (1.8 to
17.2m) in a matter of 6 hours.

When you look at the 1998 Sydney-Hobart Race data, and consider the
sailors’ comments on waves as well as the photos starting on page 273,
bear in mind that this blow had all the factors we’ve been discussing
including rapidly building wind strength and accelerating motion of the
storm center.

Leading Indicators
One of the problems with dynamic fetch is that there are few physical

signs that you're about to be visited by one of these abnormal events. In the
absence of a weatherfax, there are not many dependable warning signs.

However, one factor telling you something may be amiss is pointed out by
Lee Chesneau, a Senior Meteorologist with the Marine Prediction Center.
Lee explains that, “A good leading indicator is when wave period and wave
height both increase rapidly over the short term. A wave height and period
increase of 50 percent in an hour is a certain danger signal.”

Scott Prosise suggests another warning sign: if the wave period (mea-
sured in seconds) lengthens considerably just before the onset of the wave
front. For example, a typical 8-second period that suddenly lengthens to 11
seconds.

With few other physical signs, these characteristics could at least provide
time to get the boat secured for the potential of stronger winds and large
seas.

In most instances a change in wave period probably simply indicates a
swell system from some far-off weather system, but it is best to keep a
weather eye peeled.
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We start with the 1200Z analysis for the Eastern Pacific for March 26, 1997(above). There is a rapidly devel-
oping 972mb low just off the Aleutian Islands. Twelve hours later (below) and the low center has moved east
roughly 200 nautical miles at a speed of 17 knots. The central pressure remains the same, and a compression
zone with the 1032mb high to the south has formed, accelerating winds between the two systems. The
heavy black arrow is the position of the buoy from which the data on the following page was taken.
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1200Z on March 27 (above) and speed of movement has continued in the 16-to-17 knot range. The
compression zone is still well established, keeping wind direction and speeds stable and higher
than they would otherwise be. Keep in mind that the entire timeframe of these three surface fax
charts is just 24 hours.

Now let’s ook at buoy 46003 (located at 52 N, 156 W, pointed out by the heavy black arrow) for the
same timeframe. As you can see below, the wind picks up from the 8-knot range at 0000Z on the
26th to 27 knots 12 hours later. It drops off to 20 knots before starting a gradual climb back to the
25- to 27-knot range 18 hours after the beginning of this track.

Starting about 2100Z on March 26, the windspeed begins to accelerate and in a 4-hour period hits
a peak windspeed of 36 knots, before tapering off over 14 hours to 30 knots.

The waves start to build at around 1900Z on the 26th. At 0000Z on the 27th, 3 hours after peak
windspeed, the waves have built to 35 feet (10.7m). By 0300Z wave height is up to 40 feet (12.3m),
with a 14-to-16-second period. A wave of this period implies a distance between crests of 1,000 to
1,300 feet (307 to 399m), so we are looking at a wave slope of 1 in 25—not normally considered
steep enough to break. Nonetheless, while the averages shown on this graph do not suggest
breaking seas, you can be sure that plenty of seas will be passing through that are dangerous to
small vessels.
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These two charts,
produced by Hendrik
Tolman at the Ocean
Modeling Branch of
NCEP, are "hind-
casts,” meaning data
derived from history
then used to explain
what we think hap-
pened. The upper
chart shows 1200Z on
March 26, 1997, and
the bottom chart
shows the same area
a day later. This time-
frame coincides with
the data in the faxes
and graph on the pre-
vious two pages.

The lines represent
wave periods. The
arrows show direction
of travel of the waves
emanating from the
low pressure zone to

the north, and from the compression zone between it and the high to the south. Note how the areas of sim-
ilar wave period are spread out well away from the front, then come together in the immediate vicinity of the
front. This is the wave front about which we've been speaking. On the southern part of the chart is another

wave front in the area of strongest compression between the two systems.

.25 grid (NEW) 1997/03/27 90.08.08 UTC

T

\
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Peak period (s) Peak direction

In the lower chart
(opposite), 24 hours
later, both wave
fronts have moved to
the east. The south-
ern wave front has
remained pretty
much intact and sim-
ply moved along
towards the coast. In
the Gulf of Alaska the
wave front is much
more organized and
has also moved more
towards the east.
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The track above is for Hurricane Danielle. This hurricane started in an easterly wave from Africa,
as is normal for these systems. It then re-curved to the northeast paralleling the eastern sea-
board as it followed the flow around the Atlantic high.

Hurricane Danielle
Now let’s investigate a North Atlantic hurricane during September 1998.

(The meteorology of this storm is covered in detail in Mariner’s Weather
Handbook, starting on page 475.) Danielle began as a typical summer hur-
ricane in the Caribbean, then worked its way around the circulation of the
Atlantic high until it was heading northeast from the tropics, parallel with
the Eastern Seaboard of North America.

As the storm transitioned from a tropical to an extratropical structure, and
as it came under the strong influence of upper level troughing, its speed
accelerated.

In the slow-moving hurricane phase, the waves close to the center will be
large and steep; but because the waves move out from the storm center
faster than the storm itself is moving, they are under the influence of the
storm-force winds for a relatively short period of time.

When the hurricane accelerates, this situation changes, and the waves in
the “dangerous quadrant,” where you add windspeed to speed of motion,
are now being influenced for much longer periods of time. If the storm’s
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speed of movement
matches wave group
speed, as occurred
towards the end of
Danielle’s trip up the
coast, it produces a
dynamic fetch situation.

Avoidance Tactics

One of the difficulties in
avoiding wave fronts is
that they do not give tra-
ditional warning signs of
oncoming weather.

The norm is to have a
long-period swell mov-
ing ahead of a given
storm system. When you
see and feel that swell,
you know something is
on the way. Combine this
with signs in the sky and
barometer, and you can
deduce what is going to
happen and what you
should do about it.

But the very concept of
dynamic fetch is based
on the storm system
moving at the same speed
as the waves, so any
swells pushing out ahead
are going to be few and
far between, as well as
difficult to pick out in the
noise of the background
sea state. It is not impos-
sible, however, so keep
your eyes open.

Hendrik Tolman points
out an even better
approach: “The best tac-
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Here is a larger-scale chart showing Danielle’s position and speed of
movement for the September 1 through 3, 1998. Note how Danielle is
accelerating. By mid-day on September 2,the storm system was moving at
25 or more knots. Buoy 44141, next to the circle off Nova Scotia, is the
Canadian sea buoy from which the wave and wind data in the next chart
are derived.

The lower graph is from buoy 44141 for September 3, 1998. The time
(UCT) is shown across the bottom. Period in seconds (upper trace/circles)
and height in meters (lower tracks/squares) is shown in the left-hand col-
umn. The gusts measured at the buoy are indicated across the top. The
most interesting data in this group is the time period, in which the waves
grow. At 0300 we have 5-foot (1.5m) waves. Six hours later at 0900 the seas
have grown to 52 feet (16m). This buoy is located in deep water, so bottom
shoaling is not a factor.
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tic is to try and get away from the area of the wave front. As these are typi-
cally small in area, usually not more than 100 to 200 miles in length, early
avoidance of the storm center is key —as long as it means you don’t have to
put yourself in harm’s way first.”

Here we return to the importance of understanding the basics of meteorol-
ogy. From the wave height-period forecasts broadcast over the SSB fax,
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In the drawing
below, the depres-
sion is moving in the
same direction—to
the northeast—as
the winds ahead of
the warm front sec-
tor are blowing.

The area with the
greatest chance of
waves induced by
dynamic fetch is
shown by the shad-
ing. The danger
increases as you get
closer to the center
of the depression
where winds are
strongest, but then
tapers off abruptly
as soon as you cross
in front of the storm
to its pole side.

This drawing would
be typical for a
Northern Hemi-
sphere situation,
where the winds cir-
culate counterclock-
wise about the
center. In the South-
ern Hemisphere,
with clockwise circu-
lation around the
depression center,
you would have a
mirror image of this
situation—the safest
side of the storm
would generally be
on the South Pole
side, while the most
perilous would be
on the equator side.
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you can get a handle on the projected wave period. By converting the period
to knots, then halving this for group wave velocity, you find the first part of
the equation.

The next step is to examine the various forecasts for weather development
and make note of the projected speed of movement. If that speed of move-
ment coincides with group wave velocity, then you can expect a potential
for a wave front.

Dangerous Storm Sector

We need to come back now to the concept of the navigable and dangerous
sides of the storm. As we’ve discussed previously (see page 195), the part
of the storm system that is blowing in the same direction the storm is mov-
ing has the strongest winds.

The area of the storm where the wave front is potentially created is this
same region—i.e., where the wind is blowing in the same direction as the
storm’s movement. This manifests one of the crucial dynamic fetch condi-
tions.

So, if you avoid this area of the storm system—typically on the equator
side of the depression center—you will not have a problem with dynamic
fetch.

Scott Prosise explains that the area of high waves drops off precipitously
the moment you cross to the navigable quadrant on the poleward side of the
storm. Moving towards the equator, the drop-off is much slower. However,
crossing the storm track and center of the system does entail the chance of
meeting what are potentially the highest winds and biggest seas just to the
equator side of the storm center.

The timeframe over which these events happen is usually short. Scott’s
data attests to a rapid increase in wave height over a period of 4 to 6 hours,
after which things begin to level off. If the storm system rapidly accelerat-
ing away from you, then the waves will drop off quickly. As Scott says,
“once you’ve reached the peak wave size, the worst is behind you.”
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DYNAMIC FETCH

2 e There are several approaches to
Northern Hemisphere ' \\ i

T avoidance tactics. One isto make
sure you are on the pole side of
the system, away from the dan-

gerous sector. If you can make
this happen, wave fronts will not
be a problem as the winds are
blowing opposite the direction
of storm movement and seas will
actually be calmed by the same
forces that create the large seas
on the other side of the storm.

If you are on the equator side of
the system, the decision is more
difficult. One approach s to cross
to the opposite, less windy side
of the storm track before it
arrives.

However, this carries the risk of
taking you closer to the worst
area of wind and seas, if you do
not make it across before the sys-
tem arrives in your locale.

The alternate approach is to run
off towards the equator. The
strength of the wave front is
thought to dissipate rapidly with
distance from the storm center.

In these drawings, we have the
depression moving more or less
parallel to the equator, in the
same direction as the winds from
behind the cold front. The top
drawing is for the Northern Hemi-
sphere while the bottom shows
the Southern.

As shown here, the wave front will
be moving in an easterly direc-
tion.

Once again the safest area of the
storm is the pole side, away from
the equator, where the winds are
blowing opposite the direction ot
travel.

This is also the area of lowest
wind strength.

The shaded area on the drawing
represents where the risks of a
dynamic fetch event are greatest.
The closer you get to the center

Southern Hemisphere = -~ / of the depression, the more dan-

=T ger you face.
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Beating to weather in 60 knots, gusting to 80, this yacht is working the waves carefully. She
has just busted through the crest of a breaking sea, then pulled her head off to leeward to
soften the imminent slam as the forefoot hits the back side of the wave. The next step in
this dance is to feather the boat back close on the wind, ready for the next crest. Notice
how the rudder is hard over to leeward—the crew doesn’t want to waste any time getting

back on the wind in these conditions.
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TACTICS

The subject of storm tactics evokes passionate debate among seamen.
Some say you must run at speed before a storm; others advocate heaving to
or using a sea anchor.

From our perspective, however, no single tactic will work for all boats in
all conditions. There are just too many variables.

Tactics need to be evaluated in the context of the existing weather sce-
nario, and how it’s expected to evolve. The sea state, now and in the future,
will have a major impact on your approach.

These are the variables. The absolutes include the capability of your ves-
sel, the skill level and strength (mental and physical) of the crew, and the
navigational situation.

When you mix all these together, factor in some practice and real world
experience, out will come the proper approach for the situation.

Throughout the book you have read the stories of different vessels. They
and their crews vary in preparation and capability. Yet all contain lessons
from which we can learn. The powerboat operator can learn from the sailor
and the multihull aficionado from the leadmine driver.

Heavy-weather tactics are applicable to all sorts of weather situations.
The same techniques that get you to windward safely in storm-force winds
in the open ocean will help you pick your way to windward on an afternoon
sail in 20 knots of breeze.

Heaving to, which might be used in a survival storm for some boats, can
also be an efficient way of stopping to cook a meal, or awaiting daylight
before entering a new anchorage.

All these techniques can be practiced in moderate weather, and we
strongly urge you to do so. Start out in 25 or 30 knots of wind, then move up
the scale when you get into your first gale. This way, if you ever end up in a
serious blow you can spend your energy on weather and sea state analysis,
while the boat handling remains routine.

We want to start this section of the book with an analysis of the 1998 Syd-
ney-Hobart Race. The extreme weather encountered and the variety of tac-
tics utilized provide an excellent database for us to study.

In the appendix of this CD-Rom you can reac complete repor
on the Sydney-Hobart storm, as compiled by the Cruising Yacht Club

of Australia. You can also read ttaw note of the interviewers who
worked on the report.
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SYDNEY-HOBART

RACE
The Sydney-Hobart Race is perhaps

the ultimate heavy weather laboratory.
Running a 630-mile route from Sydney
south to the Tasmanian port of Hobart,
the majority of the race is sailed in the
warm, swift-moving Southeastern
Australia current (which typically
opposes the post-frontal passage
winds).

Add cold weather systems, sweeping
into the area from the Southern Ocean,
and you have a real potential for breeze
with steep, breaking seas.

This event makes for an excellent
transition between the theory of wave
creation, which we’ve been discussing
in the previous section, and the reality
of how breaking seas impact tactics,
which is the topic of the next section in
the book.

The race starts on Boxing Day,
December 26, and is one of the biggest
sporting events in the Southern Hemi-
sphere. It garners participants from
around the world, its start is broadcast
live in Australia, and it’s the subject of
intense media coverage throughout.

The sailors who take part expect to
get hammered at least once en route to
Tasmania. The norm is for one short stiff blow to hit the fleet. This is typi-
cally in the 50-knot range, frequently against the current, lasting 8§ to 16
hours.

It is not uncommon for sailors in this part of the world to spend the first
few weeks after the race wondering why they ever did it in the first place,
and then the rest of the year waiting to go again.

PRE-RACE WEATHER ANALYSIS

Let’s start with alook at the 1998 weather issues that would have faced the
skipper and navigator as they prepared for the start.

Australia has excellent weather resources available to their sailors. Fax on
demand, radio and phone forecasts, and facsimile broadcasts are available
on a regular basis. They broadcast 500mb charts, an essential forecasting
tool in this part of the world.

Competitive navigators and cruisers looking to make the passage to Tas-

Help |

4 Hobart
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PRE-RACE WEATHER ANALYSIS

mania would have been watching the weather for several weeks ahead of
the start, to get a feel for the rhythm of the 500mb troughs and surface fea-
tures. However, a majority of the race participants relied for their weather
data on a pre-race briefing given by the Australian Bureau of Meteorology
(BOM).

The briefing took place on December 24, two days before the start.
Because the forecast models were not in agreement with each other, the
briefer essentially told the assembled sailors to wait for a more detailed
analysis to be issued the morning of the race.

In addition, the briefer explained, one of the computer models had sug-
gested a low forming to the west of the race course, and racers should keep
an eye out for it.

Now let’s take a look at the weatherfax data that was available. Remember
this is the result of computer modeling, with the intervention of a forecaster
to arbitrate the disagreements between various computer models.

Surface Fax Charts

After your morning coffee and a quick check of the boat, the next thing
you would probably do is have a look at the latest surface fax (below).

The first thing you would notice is the relationship of the subtropical low
to the northeast, and the high pressure over New Zealand.

The high is expanding vigorously, blocking the low’s normal path to the
southeast. The low is now rotating around the counterclockwise circulation
of the high pressure (remember, this is the Southern Hemisphere and
weather rotates the reverse of the Northern).

Next, you'd have a look at the frontal line to the west. Nothing unusual
there, but there’s a chance for a compression zone between it and the high,
and there’s further fuel for an explosive weather scenario rotating down
from the northeast.

Note—isobars
shown are spaced
at 2mb (norm is
4mb spacing) at
0900 on the 25th.
You can see a
strong high pres-
sure over New
Zealand extend-
ing to the east of
Australia. The
subtropical low is
off to the north-
east.

Without looking
at the 500mb
chart you would
not know the risks
that exist in this
surface analysis.
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0900 on the 26th.
The high pressure
over New Zealand
is expanding west;
the subtropical
depression to the
northeast is rotat-
ing around the
high towards the
race course area.
To the west we see
a frontal boundary
moving in a north-
easterly direction.
All the ingredients
for a "bomb” are
present on this
chart.

1500 on the 26th
(bottom). This chart
would have come
in a couple of hours
after the start of
the race. All the
elements from the
AM fax are present,
and going the
wrong way. The
high is getting
stronger, as is the
subtropical low. In
the meantime the
front from the west
is more organized,
now with a well-
developed depres-
sion just to the
west of the Bass
Straits.
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500mb Data
We’ll start with the 500mb analysis (next page).

If you had been watching these 500mb charts for the past week or two you
would have noticed a rhythm to their movement. There is nothing new in
what we are seeing, except for the surface low to the northeast. And, it is
safe to assume there will be a good blow resulting from this 500mb short
wave trough.




PRE-RACE WEATHER ANALYSIS

f ‘ . . ) 500 HPA ANAL
- : : 92 Z 24 DEC 98

5 T2 kL2 20 =3 30 50 758 778 760

This 500mb chart is for the morning of the 25th. Note the short wave trough to the west (heavy
dashed line), a precursor of vigorous surface level activity. There's also a lobe to the northeast into the
edge of the tropics which is related to a subtropical surface depression.
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The short wave trough is rotating towards the race area and the lobe to the northeast has not closed,
indicating the potential for a surface cutoff low. The circulation around the short wave trough is from
the west, so you can infer that there will be cold, dry air coming up from the Antarctic. The clockwise
circulation around the low to the northeast infers a source of warm, damp air that could come into
contact with the colder high latitude air mass in the area of the race course.
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Of course there is another way to look at this data. If the weather elements
slow down, you are likely to have a fast ride to Hobart as the winds, at
present, are from the north.

During the morning of Boxing Day, before the race commencement at
1300, the BOM maintains a weather briefing service outside the race head-
quarters. Competitors can avail themselves of the latest race weather and
oceanographic information and have the opportunity to talk to BOM fore-
casters. Approximately 75 percent of competitors in the race availed them-
selves of this service, according to BOM data. Crews were handed the latest
(0904) issue of the special race forecast, as well as a comprehensive brief-
ing pack.

Imagine yourself as the skipper of one of the entries. You awake on
December 26 with a long list of last-minute things to check, one of which
is the current weather data.

You are obviously going to be excited. This is the day you and the crew
have been training for, and you are probably anxious to get down to the boat
and shove off.

The 0904 issue of the race forecast updated the 0429 forecast by including
a gale warning for waters south from Broken Bay. The warning, based on
computer model output, was forecasting south-to-southwest winds with
mean speeds in the 30- to 35-knot range with stronger gusts. Competitors
were told that the strong to gale-force southwest-to-west winds would per-
sist south of Jervis Bay through Sunday and would start to moderate during
Monday evening.

Looking at the latest 500mb and surface charts, the forecast seems about
right. Of course the risk of something more severe happening is
there.When the opposing current and the strong temperature gradient
within the current (which can locally intensify the storm) is taken into
account, a cautious sailor would have had to harbor some doubts.

Still, this is race day, your mates are eagerly waiting to set off, there is a
fair wind, and nobody else is even considering waiting to see what devel-
ops.

When you add into this equation the fact that it is normal to encounter at
least one gale during a Sydney-Hobart Race, the worries are probably well
back in your mind by the time you get back aboard the boat.

Cruising Considerations
If you were headed down the Australian coast towards Tasmania and had

this data in hand, the decision on what to do would hinge on two factors:

The first was the speed of your vessel. The second, how quickly you could
get into a secure anchorage in the event the weather “bombed.”

Even though the likelihood of a bomb occurring is not high, it is still a
prospect which must be given respect.

Slower vessels would be better hanging out for another day or two in Syd-
ney, awaiting the outcome of the various elements in place here.
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In many parts of the world it's possible to receive fax charts from different countries and compare what
the forecasters think is going to happen. These two charts are from the New Zealand Met Service, and
if you had your fax receiver going the morning of the race, you could have picked up these along with the
charts from Australia. They vary considerably—New Zealand tends to favor the Bracknell (UK) computer
model.

The top chart is for early morning on the 26th. The bottom chart is for midday. They have the same warn-
ing signs that show up on the BOM charts—the expanding high pressure over New Zealand, the sub-
tropical low pushing down the Tasman, and the extratropical low coming up towards the Bass Straits. If
you had any doubts about what you saw on the BOM faxes, these would confirm significant potential for
something interesting to develop. And if you were cruising, you would know to hang out a few days and
let these elements play themselves out.
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BIN ROUGE

Anyone who grows up learning to sail on the Tasman Sea has a healthy
respect for the ocean. If you can compete in sailboat racing locally in New
Zealand, you are sailing against the best in the world. So the following
account of the Sydney-Hobart Race by Mike Kalaugher should be read
carefully.

Mike, a Kiwi, is sailing with a bunch of Aussie mates aboard a 31-foot
(9.5m) Bruce Farr design, weighing only 2 1/2 tons.

Crew Background

I have wanted to do the Sydney-Hobart Race since I was knee-
high to a grasshopper, and this year I got lucky. I arrived a
week before the start and carefully examined the boat and her
gear from stem to stern and from masthead to the bottom of the
keel. Between the six of us, we had well over 100 years experi-
ence of coastal and offshore sailing.

Four of the six were familiar with racing the boat together,
and it was to be skipper Chris Bowling’s ninth Sydney-Hobart,
and Ron Skinner’s second, following a career of 25 years living
overseas and accumulating more than 50,000 miles of ocean rac-
ing experience. The crew were looking for a good result in the
race as they were currently lying in first place in the 1998
Tasman Performance Handicap Series and sixth IMS in the pres-
tigious CYCA Blue Water Series. The Hobart Race would add double
points.
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Daryl Hodgkinson

Particulars

Bin Rouge is a five-year-old
Farr 31 IMS design built by
Franklyn Boats in Christchurch.
She is owned by Darryl and
Katherine Hodgkinson.

She has Bruce Farr-type foils,
draws about 6 feet (1.8m), and
the keel and rudder are high
aspect but not extremely so. Her
carbon-fiber-balanced spade
rudder is large enough for her to
respond well to her tiller. She
is very maneuverable and quick in
her movements, and has a narrow
waterline with flared topsides
amidships and aft. There is a
very fine plumb bow, narrow fore-
deck and a very easily driven
hull.

The cockpit is a shallow saucer
type. Strong stainless steel
bars in the cockpit are available
to use as kicking straps as in a
sailing dinghy. She has full
instruments, including display
of current and leeway direction
and speed calculated from com-
paring GPS course over ground to
compass and boatspeed. Bin Rouge wearing her trysail at the dock in front of the

Accommodations are bare essen—  Cruising Yacht Club of Australia. This sail, from a smaller
tials, racer style. Pipe berths boat, measures just 10 feet (3m) on the luff, 8.5 feet (2.6m)
had been added to give facilities on the foot, and 15 feet (4.3m) on the leech.

for three off-watch crew to lie or
sleep to windward, which because of the hull shape was very close
to the center of gravity of the weight of sitting on the rail.

The berths are so close to the underside of the deck that you
could only just roll into them. Once in, you would pull on a
small block and tackle to accommodate the angle of heel of the
boat, and this also made it harder to fall out. Cooking was on
a primitive kerosene stove with kettle and one pot.

The boat has a strong aluminum mast (sturdier than the old IOR-
type masts) with rod rigging and good deck and running gear. The
safety regulations required that the boat carry bolt cutters;
the mismatch is that they will not cut through rod rigging. The
sails are generally pretty good. The rig is fractional and the
mainsail has a large roach. The mainsail can be slab-reefed down
heavily with the deepest reef point just above halfway up the
mast.

Anything not race-related doesn’t exist. For example: no bol-
lard or cleat on the foredeck for an anchor, no cleats aft for
mooring. The engine is an 18-horsepower two-cylinder diesel
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Bin Rouge is a middle-of-the road, light-displacement
IMS-style race boat. She has minimum keel area, a large
balanced rudder, and not much boat in the water. These
attributes served her well in heavy going. The small keel
large rudder combo gives good maneuverability. The
light displacement and keel allow the boat to skid side-
ways when impacted by breaking seas.

The Start

26 December 1300. The
start is a popular spec-
tator event. Spectator
boats are kept behind the
lines, and it reminds me
of a Whitbread start. The
hard part for us is how to
get a clean start in such
a large fleet with so
many big boats.

Our skipper decides to
hang around just back
from the committee boat
and dive into the most
opportune gap, even 1if
that means starting half
a minute late. Wind is
nor’east about 15 knots.

The boats approaching
the start line just ahead
of us slow down. In doing
so, the whole bunch
drifts sideways to open a
perfect gap inside the
inner distance mark.
Chris is straight into
the hole, but then Nokia
(formerly the Whitbread
race boat The Card) heads
into the wind on the
start line and tacks onto
port, colliding with the
boat to windward. This
squeezes up the boats
that are ahead, closing
our hole for us. We slow a
bit and miss the leeward
boat by approximately a
foot (0.3m) and the inner
distance mark by 3 inches
(76mm) .

It is about four miles
or so on the wind, tack
around the top mark, and
lay the last harbor mark.

After the last mark off South Head it is a broad reach down the
coast. We hoist a 1.5-ounce reaching kite and settle down into

a three-hour watch system.

Chris stays as radio operator, navigator, tactician, skipper,
and cook. Ron and I are watch captains. David Whitfield is on
Ron’s watch. “Mac” McLean and “Dazza” Henson alternate at being

on my watch and doing sail changes.
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Romping Down the Coast

The afternoon and evening of Boxing Day gives us some great
surfing. Wind 20 to 25 knots from the north. Ron and David get
14.8 knots of boatspeed on their watch from 1500 to 1800 hours.
Mac and I have to try to beat that and/or the boat’s record of
18.2. We quickly crack 14.8; our best surf is 17.3, and with 4
knots of current behind us, we are making good up to 22 knots
over the ground.

Some good long surfing runs, but Chris wants us to sail quite
low for the forecast southerly front and for the storm warning
further down the track.

Sailing low (running downhill rather than broad reaching)
means we can’t really get her romping. The rhumbline is 190
degrees true, and we are heading slightly west of that.

2005 radio schedule and we’ve made good 75 miles (average 10.7
knots) and are 9 miles north of Jervis Bay at roughly 34.24
degrees S and 151.15 degrees E.

2100 hours, the end of my first watch, and the breeze comes
more abeam from the east. After a bit of broaching, the kite
shakes itself free from the guy, and in the resulting melee we
lose two halyards.

I steer the boat as steadily as I can, trying not to let her
roll too much, as Mac is hoisted halfway up the mast to retrieve
the halyards (Mac was then re-christened “Moonwalker Mac” as
his skywalking was done at night).

We settle into a two-sail reaching—mainsail and headsail. The
breeze is easterly at 20 to 25 knots. We don’t head very far out
to sea as our instruments show we are already getting 2 to 4
knots of current with us.

A few hours later and the breeze swings to the nor’west. Ron
jibes and heads more inshore. At midnight Bin Rouge is running
flat with a poled-out headsail, good fun romping along. We are
keeping an eye out for fronts. Chris is keeping us near enough
to the coast of Australia so that we actually duck inside around
the top of the southerly front.

December 27, 0305 radio sched, and we’ve made good 150 miles
(still an average speed made good of 10.7 knots). We are 1l4th
on IMS handicap. We are abeam of Montague Island. Approx Lat 36
degrees 15m Long 150 degrees 25m.

Our inshore position has allowed us to keep reaching while
many boats are slogging into a hard southerly offshore.

A little later and Chris calls for sail changes after seeing
signs of a westerly front. (With no barometer or weatherfax
aboard our technology consists of listening to the forecasts
and keeping our eyes open. The frontal band of cloud is thick
and sloped higher at the northern end, looking lighter and
clearer on the far side.)

Chris’s timing is perfect so that we keep our speed high, but
adapt just before the front hits us.

Since the start of the downhill sailing, we have been working
our way through the fleet and are up with much bigger boats. We
have a huge margin up our sleeve on the course record for boats
under 31 feet (9.5m). We are about the 28th boat in distance
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Chris Bowling, skip-
per of Bin Rouge:
"The northeast wind
turned briefly to the
east, then backed to
the northwest as
expected.

"With a storm warn-
ing ahead | wanted
to stay within reach
of shelter, not be
blown to New
Zealand.

“In the dark we were
able to notice a clas-
sic roll cloud
(announcing the
arrival of the front).

“We got down to our
very deep third reef
and storm jib just at
the right moment.
Still no drama, just
bouncy.”

Ron Spinner, watch
captain:

“In looking for cold
fronts, we were
watching for a rain
bar and squalls, and
an ominous sausage-
shaped cloud.

“Also, of course, the
immediate calm,
which sometimes
precedes the front
by just a couple of
minutes.”
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made good, even though we are one of the smallest in the fleet.
Our average speed since the morning sched has dropped to 7.6
knots because we have been reaching rather than running. We have
made good 233 miles in 25 hours.

Just Your Average Sort of Storm

This means that at the 1400 radio sched We are running fourth
on IMS in the fleet. Our position is 37-34 S, 150-26 E.

A storm warning over the SSB radio comes in for 45 to 55 knots,
and the storm band is described as being a bit to the east of
our course. Swells are forecast at 20 feet (ém).

Late in the sched, Sword of Orion radios in that they are actu-
ally getting gusts of 78 knots. I guesstimate that Sword is
about 35 miles south or west-sou-west of us. The sched operator
for the fleet asks them to repeat this so that the fleet can
hear. The sched operator then reminds all competitors that the
decision as to whether to continue racing is the responsibility
of each skipper.

During the day, the breeze and the seas build as we enter the
Bass Straits. The wind goes from west to west-sou-west so we are
now on a tight reach. As soon as we are in open water, free of
the Australian coast, the seas seem bigger than one would nor-
mally expect from the strength of the wind-and they just keep
building up. The big rolling seas are running parallel to the
Australian coast south of Gabo Island.

There is nothing in the clouds to make me think the wind will
become stronger than forecast. During one headsail change with
Chris steering, me in the cockpit and Mac in the bow, we do a
very heavy crash landing.

Mac rips apart the palm of his hand, bruises his elbow and
bends a stanchion. Chris is belted in his nose. I go flying
across the cockpit and wrench my arm. At the same time below,
one of the pipe berths collapses. After this we sail on without
headsail.

Trysail

The wind increases and we change down to trysail only. Because
the sail is so small and low down, we don’t have a problem with
weather helm.

It is my watch now, mid-day on the 27th. Water depth is 1,500
to 2,000 fathoms. The waves are coming from Melbourne through
the shallower and narrower Bass Straits and must have steepened
in the process. These waves with their east-setting current are
meeting the strong warm current, of 2 to 4.5 knots, that sets
south down the east coast of Australia. The waves seem larger
than warranted by 50 knots of wind.

We are doing 6.5 knots straight at the mark and keeping Bin
Rouge on her feet and unstressed.

The rig has two swept-back spreaders and the lower inner
shrouds and lower spreader help to stabilize the mast low down.
The lower part of the mast is sleeved and quite strong. We put
some backstay tension on to help hold the rig firm, and tighten
up the running backstays to stop the forestay pumping.

We are on a tight reach into the wind and waves. A few boats
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are pulling out, but we are going well. Two or three mountains
to leeward is Winston Churchill, a wooden 52-footer. Her whole
mast is disappearing for long periods behind the mountains. She
has only a storm jib on, attached to her inner forestay. She is
sailing a slightly lower course than us and eventually drawing
out of sight to leeward.

Pippin, a Farr 37, is three miles behind us and north of Gabo
Island. Pippin is managing to carry 3/4 main and a number-3
headsail. Ron and David come on at 1500 and I go below.

Let’s Not Do Anything Stupid

We’ve gotten into “let’s not do anything stupid” mode quite
early. The pattern is definitely for the conditions to become
more severe. Chris and/or the watch captains have called the
sail changes quite conservatively and decisively. We’wve not
waited until the boat is unmanageable to change down. No one
suggests carrying more sail to try going faster.

It is fascinating to observe the variety of sail configura-
tions on other boats and how they are handling the conditions.
Some boats are running with bare poles, some have storm jibs on
their forestays, some have storm jibs on their inner forestays,
and some, like us, just have trysails. It is too windy to carry
both a storm jib and a trysail.

From our observations of other boats, it seems to us that the
carrying of a storm jib instead of a trysail means that the
waves are being harder on a boat, and pushing the bow down to
leeward and slightly farther down into the water.

Carrying a storm jib on an inner forestay means these effects
are less pronounced. The yachts with storm jibs definitely heel
over more than those with trysails.

Hurricane-Force Winds

By 1700 we have wind in the range of 60 to 85 knots and seas
from 50 to 100 feet (15 to 30 m). It is getting harder to handle
the boat.

The sheer size and power of the swells does not become apparent
tous until, while still sailing south, yachts that have already
turned back suddenly appear in front of us. We aren’t able to
see the tops of their masts above the swell.

One yacht, the 36-foot (llm) Dixie Chicken (we think), under
bare poles on port tack, surfs past our starboard side heeled
over so far that her mast is horizontal. From that image, it is
apparent that the wave height is approximately three times the
length of the yacht, which means a wave height of at least 90
feet.

At this stage, we notice our windspeed instrument has gone
into denial and refuses to display over 30 knots. The Windex has
been blown from the top of the mast. Getting the boat over the
waves is getting harder in view of the breaking tops which push
us considerably back.

On one wave, Ron can’t get Bin Rouge to sail all the way up in
one go, so he has to bear off halfway up to build speed and then
continue climbing again.

Chris Bowling:

"We sailed into Bass
Straits on a forecast
of 45-55 knots, seas
to 26 feet (8m). |
know now, but did
not know then, that
this implies gusts to
80 knots and waves
to 60 feet (18.4m).

“The forecast was
strictly correct, but a
warning of maximum
wind strength and
wave height would
have made me and
about 30 other skip-
pers turn around. ”

Ron Spinner:

“While we were
screaming down the
coast in a northwest
gale, the boats which
stayed out to sea got
hit with a severe
southerly.

“Alot retired the first
night with damage or
injury.”
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Mike Kalaugher:

"We had played with
heavily reefing down
and trying on the
storm jib and the try-
sail on the Sunday
before the race, and
we discussed sailing
in storms with mod-
ern light racing
yachts. It was quite
obvious that the
storm jib was way too
big for a storm on
such a light boat the
luff length was okay
but the foot was too
long. So before the
start, Chris grabbed
the storm jib and try-
sail from a 26-footer
(8m) for the race.

"Because the sail was
so small, the loading
on the sheets was
small. The sheeting
angle was wide
enough that the
sheet did not hook
the foot of the sail
and cause more heel-
ing moment.”
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Steering Technique

Our basic approach to steering is to keep the boat sailing at
from 4 to 7 knots to keep steerage, but not with so much speed
that we broach or crash land too often or too heavily. We delib-
erately oversheet the trysail so that the helmsman can steer
more widely, and to avoid flogging the sail when headed close
to the wind.

e use the waves to control our speed, heading up to slow down
and bearing away to build speed. We need to keep moving fast
enough, so that when the boat slows from the impact of the
crests she still has enough speed to continue slowly down the
backs of the waves.

Heaving to isn’t an option, as it is too windy to carry a jib
and trysail. Sailing slowly gives us many of the benefits of
heaving to. We can still choose an approximate course—towards
shelter, or at least away from the track of the weather system,
and pick the best spot to cross the wave crest.

I am impressed that when we get pushed sideways by breaking
waves that Bin Rouge tends to slide but shows no sign of trip-
ping over her keel. I think this is due to just carrying a try-
sail and no jib.

If we were carrying just a storm jib, then the gusts at the
tops of the waves would tend to blow our bow off while the break-
ing waves would push us sideways. As it is, the higher wind near
the crests tends to make us round up into the wind at the same
time as the crest pushes against us. This allows us to take the
crest more on the bow.

We are very particular in steering the bow high into the
crests, so we have a situation where our trysail wants the boat
to behave the same way as the helmsman.

Allowing a crest to catch us beam-on just one time could finish
us. That we have a scrap of sail with such a low center of effort
allows us to stay more upright in this critical part of the
wave.

It doesn’t feel as though we are having to fight the helm, and
because we are not heeling excessively Bin Rouge shows no ten-
dency to tack without the helmsman’s consent.

Coming over the crest and down onto the back of the wave is the
other critical part of the sailing. Keeping the yacht slow and
on her feet, and not overpowered, seems to be the key.

Watch System

We typically have two on deck: one helmsman, one crew. There
is no discussion about how to steer; the weather, and having the
companionway hatch closed, preclude much discussion. The level
of concentration is high. We all consistently take care to keep
the bow up when about to meet the impact of a crest, especially
a breaking crest, and to bear away to start going down the
backs.

Sailing on a tight reach seems to make this easier. It seems
strange in a way to be steering so much from normal sailing hab-
its and to find that it still works. It isn’t that we have to
steer in some different way because the conditions are extreme;
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BIN ROUGE

Lest you think that Mike or his mates are indulging in a bit of Aussie hyperbole when they speak of 80-
foot (24.5m) waves, we invite your attention to the photo above. If you look carefully where the arrow
is pointing, you will see the dismasted hull of VC Stand Aside, a 41-foot (12.5m) yacht. Now check out
the wave bearing down on her and see how many multiples of her freeboard you can fit between the
trough and crest of the wave. This vessel probably has an average of 4 feet (1.2m) of freeboard. The

drawing in the lower right corner of this page will give you a better feel for the perspective.
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it is just that the penalty for making a
mistake is higher.

I think most people would experience some
degree of fear in such conditions. But
scared or not, one still needs to steer into
a large breaking wave rather than turning
away from it—to take the force on the stron-
gest part of the boat and to take a lesser

force because you are presenting a narrower
profile to the wave.

Sometimes the crest is an anticlimax. At /_///_ e /
other times there is a dip of just a few feet f
.-—"'-J-F

and then another crest—as though two waves
have joined together with a dimple on top.
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Mike Kalaugher:

“Sword of Orion
announced on radio
to the fleet that they
were getting 78
knots, and the crew of
a Melbourne-based
yacht, whom we met
in Eden, said that they
had noticed their
windspeed instru-
ment showing 84
knots at one stage.

"The nearest land-
based weather sta-
tion recorded 70
knots. Wind typically
blows stronger at sea
than it does over
land—especially so
when the center of
the low pressure sys-
tem is offshore.

"It was noticeable to
me that for the part
of the fleet we were
in, the weather went
from bad to terrible
quite quickly.”
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Tacking for Shelter

At 1730 Chris calls for us to go north, to run for temporary
cover to the port of Eden. We have come to the point where it is
no longer a question of racing but one of survival.

We start the engine to ensure we have enough power to tack
properly, to ensure we don’t falter at the top of the wave.

The most difficult task is going to be the actual turn. To
prepare for this one maneuver of tacking, Ron positions David
on the leeward side in the helm position. Ron then points the
boat to the top of the wave. Just before the peak and with the
propeller turning, he drops the tiller to David who pulls away
on the opposite tack, down the back of the wave. In this way the
tack is completed just before David has to steer down the back
of the wave.

One often feels that the boat will look after the people who
sail in her but I no longer feel that. It feels like we have to
look after the boat.

Bin Rouge’s maneuverability is a real asset in sailing over
big waves—one has some choice picking which part of the crest
to go over.

Reaching Off

The sailing going north is more demanding because of the dif-
ferent angle to the waves. The trysail is still an excellent
sail at the new angle because it does not try to dig our bow in
to the water.

It is harder to describe the waves now as it is dark. We still
follow the tactic of steering more along the troughs and bring-
ing the bow up to meet the approaching crests, then bearing away
quite sharply over the tops of the crests to resume our course
for Eden.

e keep the engine going to maintain boatspeed in the troughs
and when climbing some of the waves.

When I am below off-watch, I worry about the boat and all of
us. I think that the conditions are really in excess of the
boat’s design. With the companionway closed in, I lose the
direct experience of the conditions and cannot anticipate the
yacht’s next move. I think that death is a real possibility. I
am also worried, and feel a bit selfish, that I am causing my
wife to worry. Waiting to hear of your partner’s fate can be
tougher than being the one in danger. (Later she assures me that
she would much prefer to worry a bit than exchange places!)

On watch, and especially while steering, I never feel the
slightest bit scared. The fact that I have to concentrate so
much to steer well in an adrenaline situation helps me focus. I
am too busy to be scared. In some ways, I also relish the chal-
lenge and am quite in awe of the power of nature. These feelings
are echoed by Ron and most of the crew.

As for David, I think the bastard is positively enjoying him-
self as he sings “You are my sunshine” while steering up and

down the waves.
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Mayday on the Radio

When you hear a Mayday call, every sailing instinct and all
your respect for human life asks you to render assistance, and
by now the calls are coming over the radio at a furious rate.

But we have no chance of being able to render any assistance
to another yacht, or crew in a raft or in the water. To maneuver
the boat in position to throw a line would be hard to do, as we
are history if we let our speed fall below 4 knots.

Even trying to keep station near a raft to help helicopters
find it would be extraordinarily difficult. Actually, even try-
ing to find another boat would be pretty impossible.

While there are many boats in the area, they tend to appear and
disappear quite suddenly because of the size of the seas. One
moment no boats are about, and then one appears slewing sideways
with bare poles halfway down a wave, or comes screaming straight
down a wave under storm jib. It is quite spectacular stuff.

Chris calls the sched operator to offer assistance to boats
giving Mayday calls. They tell us just to get ourselves back
safely. We know they are right, and we don’t like it at all.

Meanwhile, AFR Midnight Rambler keeps sailing south, partly
because of the danger of turning around and partly because it’s
safer to sail into the seas. We have chosen to run for cover to
shorten the time that we are in extreme conditions; we are
nearer to Australia than to Tasmania.

By midnight, we get some shelter from the coast of Australia
and are now on shorter watches, making our way to Eden.

Mike and the rest of the crew carried on to Eden, where you can bet they

enjoyed the welcome calm of a protected anchorage.

Lessons Learned

By now you will probably agree with us that this is a remarkable story of
what can be done with good seamanship in a small yacht.

If you had asked any number of experienced mariners what the chances
were of Bin Rouge coming through unscathed, they would have told you
something like zero.

Yet they did make it, without even a serious knockdown. Some part of this
can probably be ascribed to not being in the wrong place at the wrong
time —they did not meet the ultimate wave. However, there were plenty of
other breaking crests out there, which they did deal with, and their active
steering techniques allowed them to pick the best spot in any given wave
crest.

We asked Mike if he felt that any other tactics would have worked, besides
actively steering. He replied that:

Running under bare poles, or using a sea anchor, would have
been dangerous in our boat in those conditions. Under bare poles
one can’t control speed well. Many yachts would easily do 10 or
12 knots with bare poles in that strong a wind. But they were
not good wave shapes for high speed running. Without the steady-
ing influence of sail, the boat is open to being rolled more
easily.

Quite a few boats had gotten into trouble after they had turned

Chris Bowling:

"Our greatest fear
was being pitch-
poled backwards,
and we came close a
couple of times, but
we did not get
knocked down to
more than 45
degrees.

"The thin keel and
rudder gave us the
maneuverability to
get around the worst
waves, instead of
waiting for doom,
like a sitting duck,
and allowed us to
ride over the ones
that did catch us.”

Ron Spinner:

"While | think we all
steered well, the real
point is that we were
able to steer well,
because we had the
right sail up and
sailed slowly. We
quickly bore off on
the crest of the wave
so that we were run-
ning more along it
rather than straight
downiit.”
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Chris Bowling:

"When we turned for
shelter we went
where the winds and
waves would let us.

"We turned from
about 70 degrees off
the wind on star-
board tack to 70
degrees off the wind
on port.

“We had to get
north, or anywhere
between northeast
and northwest to get
some protection
from the land before
dark, because we
could not steer
around the waves at
night.

"We did not choose a
course. We just
weaved our way
around the killer
waves, going vaguely
north.

“Heaving to, lying
ahull, putting out sea
anchors and trailing
warps are very good
in your average gale,
but not in amaximum
storm.

"It is better to keep
speed on and work
through the waves.

“In particular, a sea
anchor would have
pulled our bow down
through gigantic
waves.”
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around—-perhaps some of them tried to jibe instead of tacking,
which would be suicidal for most.

To jibe would mean that at one point you would be running
straight down a huge wave and the sudden change of the wind from
one side to the other would tend to broach you at exactly the
wrong time.

When you think of turning to run for cover, it is too easy to
think that you should turn away and jibe rather than turn into
the mountains.

For a sea anchor, we would have needed something like 500 to
1,000 feet (150 to 300m) of warp—and no other boats around to
sail between us and the sea anchor.

The possibility of tripping or slingshotting at the end of a
sea anchor dampened my enthusiasm for the idea.

Mike’s comments on using the engine are also worth considering:

There are a number of dangers in having an engine going in such
conditions. Firstly, the oil circulation system in diesel
engines is not designed to handle the sort of movements a yacht
makes in extreme conditions and you risk wrecking the motor.
Secondly, diesel fumes encourage seasickness, which can inca-
pacitate crew. Thirdly, if you roll with the engine in gear, a
person or a line can get munched by the propeller. With hind-
sight, we should have used the engine sparingly, if at all, with
those risks in mind. However the engine did seem to help control
our speed, at worst it didn’t create any direct problems other
than the fumes.

On the other hand, I was really happy to keep the engine going
when broad reaching to insure against any wallowing in the
troughs. Dealing with lesser wind in the valleys with big seas
didn’t seem a problem when we
were close reaching into the
wind. I suppose it is not a prob-
lem when close (tight) reaching
because the apparent works in
your favor.

Finally, we asked Mike if he thought
they encountered any of the monster
waves which created so many prob- i . R %‘15
lems for other boats. His answer: MELBOURNE petired

I think we did. However, we did -~
try to avoid the big breakers as
much as we could. As we were on a
tight reach we could pick, to
some extent, when we wanted to
sail along the waves and when we
wanted to go over the tops. So
that reduced the number of times
we got caught by crests.

The fact that we skidded side-
ways when caught by a breaker was
what saved us. At the time I was
thinking how glad I was that Bin

Bin Rouge Position Reports
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BIN ROUGE

Rouge was doing this and trying to understand why. I had been
apprehensive about our keel and rudder being of too high an
aspect ratio. I haven’t got a definitive answer to this but
think that of first importance was having a small trysail
because it would keep our bow up as we got the heavier winds and
breaking crests together.

The yacht stayed at the right angle to the waves. It was the
boats that got caught side-on that suffered. So the boat’s
response to the waves was okay because our bow stayed up, was
held up by the trysail. As important was having enough boatspeed
so that we didn’t start going backwards when caught by a
breaker. This has reinforced me to the view that no matter what
else, “If you are on a sailboat, get the sails right.” The sails
are the key to it. Our fairly high-aspect foils didn’t appear
to be a problem so long as we kept our speed up.

There really is no tactic to deal with a huge breaking crest like this one, except by avoiding it. You
either have to cross the face before it collapses, or make sure you are to one side or the other of the
crest where the wave is not so steep (arrows). This wave is an easy 70 feet (20m), maybe more, and

there is at least 20 feet (6m) of break on top.
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Richard Bennett

Mike Kalaugher: “When sailing towards Hobart we were on course 190 true, the underlying swell was
about 245, and the wind and the wind waves which overlaid the swell was 260. So the wind was com-
ing from the starboard side of the boat at an angle of about 70 degrees from the bow, which is about
20 degrees forward of abeam.

“The swell was large and rolling and was shaped much like a sine curve. In imagination, and with no
wind or current, if you were in the trough of a swell and looking straight up at an oncoming wave top
it would form an even line. The top of the swell would be rounded like a sine curve. However,
because of the current and because the wind was blowing at about a 15-degree angle to the swell,
the rounder rolling swell was overlaid and steepened at the tops. Instead of the crests forming an
even line, the waves tended to have a more pyramid shape. A series of pyramids overlaid the rolling
swell. This was overlaid again by the wind waves. The wind would blow the crests off making the
water look white. There would sometimes be breaking crests of 2 to 15 feet (0.6 to 4.6m) on top of
the waves, and these would tumble down like mini avalanches in long streaks. Some of these ava-
lanche paths would be 300 yards (274.3m)long. At the bottom of the troughs the water would be
quite flat and fairly even, then a slope of something like one in seven and a more irregular surface,
then approaching the crest the gradient would steepen to perhaps one to three, or one to four, and
there would often be a breaking crest. The breaking crests did not have a big curl like on a surf
beach, but there was a moderate tendency at times towards this shape.”
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Bin Rouge
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“We were sailing only slightly into the waves; we were sailing along them and climbing slowly up
them. But on the steeper part of the wave approaching the crest we would turn the bow about
20 or 30 degrees more head—on to the waves and immediately at the top, just past any breaking
parts, turn more side-on again to find our way down, and resume our course. As the long crests
were like a string of pyramids, we would try to steer so that we went over the crests where the
waves weren't so high and dangerous, but sometimes we didn’t have as much choice.

“When a breaking crest caught us, the boat would get swept by water, over and above the usual
driving spray. This would make her skid sideways, as well as continue to sail forward somewhat.
The boat would heel more towards the crests as the wind was stronger. | am not clear at all on
the angle she would heel when caught by a breaking crest and the higher wind, as a wild guess
in the range of 30 to 60 degrees. When she started to skid this seemed to ease off the heeling
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Ron Spinner: “We did on one wave come close to pitchpoling backwards. | was trying to work my way
over a big wave, (about 80 feet/25m) but being almost vertical near the top, it nearly stalled the boat,
with about 10 feet (3m) of breaking water on top coming at us, | pulled away (to leeward) to gain speed
quickly so | could then round up and drive through the breaking water over the top. If you see some of
those surfing videos where the board is riding along the wave, weaving up and down and finally flip-
ping over the top, that’s what it was like, with the differences being that we took the wave on from the
bottom rather than the top and of course we were travelling much slower. The big waves were travel-
ling at about 30 knots | would imagine, so our drift rate must have been similar on occasion.”
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WHAT HAPPENED TO THE WEATHER?

Having started this section of the book with the possibility of a “bomb”
we are now faced with the reality of what transpired.

The data from Bin Rouge indicates several interesting things. First, they
had an obvious frontal passage. You can infer this from both the roll cloud
observed and the shift in wind. Second, they must have been very close to
the center of the depression, on its west side. This is evident from the fact
that they still had reaching winds on starboard tack.

This is the 0300 synoptic chart for the 27th. If you compare this to Bin Rouge’s posi-
tion, you will see that they were right on the frontal boundary. The isobar spacing is
stacking up to the west of Tasmania with an extremely tight spacing (even though
these are 2mb intervals as opposed to the normal 4). The low to the northeast is still
organized, although by now most of its energy has been sucked south into the new
low-pressure system.

If Bin Rouge would have had a weatherfax aboard, and had gotten a fax
similar to that shown above, they would have known they were in for a past-
ing. But, if you take only this fax into account, there is nothing here to indi-
cate sustained winds above 50 or so knots. And that’s considered normal for
this part of the world.

However, there are the same three very important and unpredictable fac-
tors at work here. First, we have the subtropical low to the northeast of the
fleet still feeding energy to the extratropical low. There is no computer
model around that will properly quantify the impact this may, or may not,
have.

Second, the high pressure system over New Zealand is still around and
has shown no sign of abating. Third, and potentially most dangerous, the
extratropical low moving in from the southwest has been over a cold cur-
rent which runs underneath Australia. It is now crossing over a very warm
current. This temperature differential alone is enough to create a localized

This is not an isolated
event in the forecast-
ing business.

Mariners frequently
misinterpret the data
supplied by the local
weather service.

Add this to the fact
that it is impossible
for a professional
forecaster to call all
the variables cor-
rectly more than part
of the time.
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The BOM indicates
that when they fore-
cast a significant wave
height (the average
top third of the high-
est waves) they
expect there will be
occasional waves as
much as 1.86 times
the significant wave
height. So, with a
wave of 35 feet (11m)
one can infer that
there will be occa-
sional waves as high as
65 feet (20m).

The development of
the Tasman Sea low
and the continued
presence of the high-
pressure system over
New Zealand pro-
duced easterly winds
resulting in a swell
from the east to north-
east over most of the
area between Sydney
and Hobart.

The westerly quadrant
winds from the devel-
oping low to the
southwest, which
moved through the
Bass Straits, then cre-
ated a new, larger set
of seas from the west
to southwest.

During this period, the
East Australian Cur-
rent is thought to have
been flowing south-
ward at about 4 knots
off the coast in the
area of the race.

So we have a primary
wave system with the
new winds; a second-
ary wave system
which had existed for
several days; and a
generally opposing
current running at
high speeds, with its
typical sharp shear
lines in water temper-
ature and current

speed.
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1500 on the 27th. This is an hour after the 1400 “sched” on which Sword of Orion
announces to the fleet that they have gusts to 78 knots. The isobar spacing has
tightened further, indicating that winds are increasing. The subtropical low to the
northeast has disappeared and the New Zealand high remains in place.

storm, and if the pressure gradient from the system moving in is tight,
which this obviously is, then the temperature gradient could cause the sys-
tem to bomb, in addition to the effect of the opposing current on the waves.

Compare the previous fax to the one above. In the 12 hours that have
passed, the center of the system has only moved a small distance and is
being blocked by the high to the east.

At the same time the isobar spacing has tightened, indicating that the
storm is maturing, and the wind is increasing. Part of the storm is situated
over cold water to the west and part over warm water to the east. You could
not have a better situation for increasing wind strength and gust factors. The
official forecast at this point is for winds of 45 to 55 knots, and that seems
in keeping with the way most weather services would interpret this data.

Roger Badham Analysis

A region of cold upper air could be seen clearly on satellite
images as it crossed the Bight on the days leading up to the 26th
of December. The cold pool of air became cut off from the upper
westerly flow when the system deepened to the surface during the
early hours of Sunday 27th and it was this region of cold air
that brought unseasonable snow to the high country of Victoria
and New South Wales that day.

The computer models gave forecasters exceptionally good guid-
ance on how this system was to develop. However, the exact loca-
tion of the low pressure formation was not really certain until
during Boxing Day.

The MRF (Medium Range Forecast—USA global model) picked up the
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development many days before while the other global models were
less certain; there has been a fair amount of uncertainty in
positioning the deepening process.

It is useful to gain an insight into how the forecasters (and
you) might be lulled into false thinking. For much of December
and certainly for the two weeks leading up to the Christmas
period, the ECMWF (FEuropean global model) had been the pre-
ferred model on nearly every day. This model did not offer con-
sistent guidance with this particular low-pressure development
in the days leading up to the race.

Both GASP (Australia) and ECMWF models were not as bullish
with this cold upper trough in forming a surface low. The MRF
model has a slight tendency to spin up perhaps too many systems
like this. So prior to the start of the race, the model guidance
had been very useful, sufficiently convincing as to expect the
development, but the exact position and intensity was not at all
certain.

The upper low began deepening on the evening and night of the
26th as the yachts surfed their way south in strong north-north-
east winds. By dawn on the 27th, the fleet already had west-
southwest winds and the surface low was evident almost in the
middle of Bass Strait, not far to the east of Wilson’s Promon-
tory.

During that day (the 27th) the low deepened and shifted east
to cross the rhumbline of the race at around 1100 at latitude
39S. It continued to move east-southeast during the remainder
of the day, before picking up speed and racing away to the
southeast/south-southeast on the 28th.

As the low pressure deepened and shifted east on the 27th, the
strongest winds were not near the center of the low, but rather
on its western flank in the cyclonic circulation. From 0600
through to midday, the most severe winds lay in a narrow band
across Bass Strait from the northwest tip of Tasmania to Wil-
son’s Promontory.

This band of extreme winds generated the large seas that were
to hit the fleet later that afternoon and evening. An average
windspeed of 50 to 60 knots for a period of six to eight hours
is capable of generating seas with a maximum wave height of 40
feet (12m) and an average wave height of 20 to 26 feet (6 to 8m).
Until mid-afternoon, the low was west or close to the rhumbline
and as such the nastiest winds and seas never hit the leading
yachts. Those nastiest winds and seas appear to have reached the
corner and the rhumbline from mid-afternoon and continued
through the evening and night.

All the sailors knew there was a strong set running down the
New South Wales coast, though it ran offshore around a cold eddy
positioned at 38-5S, 151 E. There appears to have been a strong
set or push develop out of Bass Strait towards the east and
northeast (with the extreme winds and sea), so that there must
have been a meeting of these currents in the region where the
nastiest seas were experienced.

After midnight, the low pressure system began to pick up speed
and pull away to the southeast/south-southeast and as a conse-
quence the pressures rose rapidly and the winds gradually

Roger Badham is one
of the premier
marine meteorolo-
gists, in high demand
with the top race
boats. An Australian,
he is involved with
every Sydney-Hobart
on a professional
basis.

“This is a text book
frontal low-pressure
development and is
quite common across
the waters immedi-
ately south of Austra-
lia. The most
common develop-
ment with these low-
pressure systems is
for the low to deepen
over the Bight waters
and then travel
southeast while
remaining west of
Tasmania.

"It is certainly
unusual for such an
intense and rapid
development to take
place over Bass Strait
during December, so
it was logical to
expect that the
actual location (of
development) would
be further to the
south.

“The generation of
extreme seas is suffi-
ciently complicated
in open ocean
waters, but in Bass
Strait and near the
corner of Victoria/
New South Wales
there is the added
complication of shal-
low depths and cur-
rent.”
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abated. Undoubtedly the serious damage
occurred on the evening and night of the
27th when a band of storm-force winds and
extremely large waves with shallow backs
moved in across the rhumbline coinciding
with the bulk of the mid- to smaller-sized
yachts heading out into Bass Strait.

At 0900, Wilson’s Promontory reported an
average wind of 79 knots from 250 degrees,
gusting to 92 knots. The storm-force winds
that swept the fleet were not that strong,
but it does appear that a narrow band of
55 to 70 knot winds did operate for a time.

Let’s switch back now the Australian Bureau of
Meteorology. During the process of researching
this section of the book, we talked to a number of

helpful folks at the Australian Met Service. They

were open with us and shared their thoughts while they were preparing
their own internal investigation of the forecasting for this event.

While the BOM has come under criticism in some quarters, our feeling is
that they presented the data necessary to see the potential for what was
coming. But, you had to know enough about meteorology to read between
the lines of the official forecast and analyze the risk factors.

Clare Richards

Clare Richards, from whom we heard in the first chapter of this section,
has been kind enough to answer a few questions for us about their forecast-

ing process:

Regarding the wind speeds, 45-55 knots is mean windspeed and

does not include a gqust factor.

Our publications on Marine

Weather suggest that a gust factor of 30 to 40 percent be

assumed.

There was a trough lying over Southeastern Australia ahead of
the frontal system. You can clearly see the associated thunder-
storms (they started in Melbourne Christmas night) on the sat-

From the official BOM report:

"The storm-force winds and high seas expe-
rienced during the race were part of the cir-
culation around a number of very intense
mesoscale low-pressure systems, embed-
ded within a parent low system which devel-
oped rapidly over the southeast corner of
the continent during the 24-hour period
beginning from 11pm, 26 December. These
rapidly developing intense mesoscale sys-
tems within the parent low are a well-known
phenomenon, although the development of
this particular system was slightly unusual in
that it occurred in Bass Strait rather than the
more usual location further north along the
East Coast.”

Track of Low Pressure Centre

27th December 1998
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WHAT HAPPENED TO THE WEATHER?

ellite loop. Just prior to the front merging with the trough

(Boxing Day), the thunderstorms crossed the southern New South
Wales coast and headed out to sea.

In this case I am assuming that the sailors did see thunder-
storms that were associated with the comma tail.

As to being a precursor to the development, while yes, it was
definitely a baroclinic system (bent back warm front), and the
thunderstorms we saw were probably part of that system, I will
await the outcome of our research into the event before drawing
such a conclusion. (There is a school of thought that would say
the convection did contribute to the mesoscale development.)

There were several factors associated with the development of
the system: it occurred at the boundary of the interacting very
cold and warm air masses which, with the positioning of the
curved jet stream in the upper atmosphere and a mobile upper
level cut-off low, had become a favorable location for rapid
intensification.

The satellite photograph taken at about 1500 (0400z) illus-
trates the very tight spiral structure of the low-pressure sys-
tem.

Clare is indicating several key factors. First, this was a baroclinic (comma
head, bent back warm front) type of storm structure. This accounts for
some of the surface wind effects which have been reported, the fact that
some of the boats reported sailing through what appeared to be a calm
“eye” and for the unusual lightening displays reported.

Surface Wind Fields

It is important to remember that forecasts and windspeed reports are typ-
ically given for a wide area, and are based on mean windspeeds expected
for periods of 10 minutes.

Gusts of fairly lengthy duration can exceed these figures by as much as 40
percent. Thus, a forecast 50 knots can have gusts up to 70 knots, and still be
“accurate” from the perspective of the issuing weather service.

Add to this the fact that the norm is to forecast for 33 feet (10m) above sea
level and that the winds above the altitude will be higher due to wind shear
and surface friction, and you begin to see where the 78 knot gusts we’ve
already discussed could come from.

In addition, the forecasters are working with computer models which
forecast for wide geographic areas. In any given storm system, there is a
variety of local conditions. This can be influenced by external factors such
as topography or water temperature — sometimes just a few degrees of tem-
perature differential will trigger major increases in vorticity and wind
strength—or its local difference may be based on a different mixing of the
air masses in your area.

The point we are trying to make here is that you can never take the profes-
sional forecast at face value. Creating an accurate forecast for an insignifi-
cantly small geographic area is simply impossible.

From the BOM
report:

"The preliminary re-
analysis of the situa-
tion, taking account
of all readily avail-
able information,
including reports
obtained to date
from yacht crews,
observations from
the ESSO Kingfish B
Platform in eastern
Bass Strait, coastal
station reports and
information from the
Young Endeavour, as
well as the Bureau's
normal observation
network, strongly
suggests that the
highest mean winds
over open waters in
eastern Bass Strait
and off the southern
New South Wales
coast were about 55
to 60 knots.

"Gusts and squalls of
considerably higher
windspeeds would
almost certainly have
been experienced
by the yachts for
short periods of
time. Mean winds of
this magnitude (55 to
60 knots) could be
expected to produce
gusts of 70 to 75
knots or more on a
fairly reqular basis.”
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WHAT HAPPENED TO THE WEATHER?

The left image is
0300 on the 27th.
The right image is
for 1500. Note the
development from
an open frontal sys-
tem to the tight spi-
ral of a baroclinic or
bent back warm
front type of storm
structure.
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Satellite Imagery

Let’s take a look at the satellite imagery now. Although the boats would
not have been able to see these images unless they had satellite-direct gear
aboard, they give us a pretty good idea of the structure of the storm (the fol-
lowing satellite images are processed by the BOM and originally obtained
from the Goestationary Meteorological Satellite [GMS-5] of the Japan
Meteorological Agency).

These images should be looked at in conjunction with the surface synop-
tic charts on pages 281 and 282. They provide a classic view of how a bent
back warm front depression develops.

You can see the cloud mass over Tasmania Sea moving northwards, while
the cloud mass from the Tasman front to the northeast moves south.

The pronounced spiral shown in the 1500 image indicates that the low has
probably “bombed” —developed rapidly. The warmth and humidity from
the Tasman Sea low coming into contact with the colder, drier air from the
southwest provide two of the key ingredients. The water-temperature shear
line between the two current masses is the third ingredient.

Weather Lessons

This is a really tough situation to second guess. All of the signs for a sig-
nificant blow were present on the morning of the race. As we’ve already
said, if you were cruising, the decision was easy: Wait for the situation to
clarify itself before heading out to sea.

But as skipper of a boat ready to go, the decision is far more difficult.
There is no guarantee of a major blow — just a normal Sydney-Hobart Race
gale, and everyone expects this. Would we have told our crew we were not
going, on the chance (perhaps 1 in 20) that areally severe blow would over-
take us? I think not.

So the real lesson to take from this event is, what would have been the best
course of action, once you knew you were in for it?

Aside from getting to a port of refuge as quickly as possible, there are
some interesting questions about the best direction to navigate. To learn
more on this subject, let’s go back to some of the other boats in the fleet.




BACK IN BASS STRAITS

The big boats at the front of the fleet were far enough across Bass Straits
to avoid the worst of the storm. But as the low deepened, expanded, and
moved in an easterly direction, it caught the mid- to small-sized boats right
in its path.

Add to this the effects of an opposing current, and the dynamic fetch
(caused by the storm moving in sync with the waves it was propagating),
and you had a situation with an abnormal quantity of large breaking seas.

We feel that the overall results of this encounter between the yachts and
nature at its worst speaks volumes about the quality of yacht design and
construction today, and the ability of the sailors in this race to deal with the
situation.

Of the 115 starters in the race, 44 finished. Considering the conditions,
this is a very high percentage. There were five yachts rolled and dismasted,
three of which were abandoned after suffering severe damage during
knockdowns or rollovers. Another five yachts were severely knocked
down, suffering some form of damage in the process. And, we are sorry to
report that six crewmen lost their lives.

The IMS-style boats, with their balanced hulls, high aspect keels, and
large spade rudders, allowed the crews to sail them upwind and pick their
way through the waves, as the men aboard Bin Rouge did so well.

Structurally, if you leave out the yachts which were violently capsized,
the fleet came through amazingly well, considering the very light (albeit
strong and high-tech) construction represented. Only three of the yachts
which were not rolled or severely knocked down sustained damage to the
hull or deck.

The Cruising Yacht Club of Australia did an in-depth analysis of the race
including detailed questionnaires filled out by the crews of almost all of the
boats that retired and/or were damaged, and personal interviews with many
crewmembers. If you are seriously interested in the subject of heavy
weather, the entire report makes for an interesting read (and is included on
the CD-Rom edition of this book).

AFR MIDNIGHT RAMBLER

One of the most interesting stories to come out of this race is that of AFR
Midnight Rambler. Just a day after the maxi yachts which had escaped the
worst of the storm pulled into Hobart, AFR poked her bow across the finish
line.

Considering she was a light-displacement 35-foot (10.7m) yacht, and had
sailed the same course as the rest of the fleet, there are bound to be some
interesting things to learn here.

She crossed the line in tenth place overall (out of a fleet of 110) taking
overall handicap honors. Ed Psaltis, the skipper, was no newcomer to this
race—it was his 17th running. He had purchased the boat along with part-
ner Bob Thomas just four weeks before the race.

The initial press reac-
tion to this outcome
was one of condem-
nation of the design
and construction of
the yachts. However,
our opinion, after
studying the debrief-
ing reports; review-
ing video, photos,
and weather data;
and talking at length
with various partici-
pants is that the
boats gave their
crews the ability to
maneuver them in
such away as to work
their way through
the waves.

If this weather had hit
20 years ago, with a
fleet of IOR-style
race boats, we feel
the results would
have been more seri-
ous than the 1979
Fastnet Race.
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AFR MIDNIGHT RAMBLER

In their post-race
debriefing the crew
reported that they
were very pleased
with their pre-race
storm sail training.
Without it, the end
result might have
been very different.

The following infor-
mation is derived
from the raw inter-
view files of the post
race analysis. We've
left the material in
almost original form
to give you a feel for
the interviewer's
impressions.

Psaltis was quoted as saying that reading John Rousmaniere’s Fastnet,
Force 10 had mentally prepared him for the race.

Over half the crew had been sailing together for the better part of a decade,
so they knew what they could and could not do. The crew worked out, and
were expected to be in top physical condition for the race—a major factor
in not making mental errors.

By 0100 on the 27th they had jibed on the wind shift—they were sailing
with jib and main at the time (the spinnaker having been removed several
hours earlier).

In the early morning hours they were down to double-reefed mainsail and
storm jib, with the wind blowing in the 40- to 45-knot range. By mid-morn-
ing the breeze had dropped a bit and the boat was under-canvassed. Psaltis
decided to wait a bit before adding sail area to see how the weather worked
itself out.

Around noon the secondary depression hit, and winds increased to 45
knots with gusts to 60. The crew ran off downwind at 150 degrees apparent
wind angle, removed the mainsail, and replaced it with the trysail.

When they headed back into the wind the boat was hard pressed with both
sails set, so the crew removed the trysail and continued on under storm jib
which was set on the headstay.

Around 1300 they were sailing into more wind and bigger seas as they
crossed paths with the strongest part of the depression. They were now 50
miles south of Gabo Island and
the subject of running for shelter
was discussed. They had suffered
a90-degree knockdown, but were
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otherwise in good shape. While
this discussion was taking place,
another yacht in the race came
flying past them on a downwind
course, barely under control. This
confirmed for the crew that they
were better off continuing to beat
into the storm, rather than run-
ning before it.

Later that afternoon they were
caught by another wave and
knocked down to horizontal. Dur-
ing both knockdowns, the helms-
man was washed to the end of his
safety-harness tether.

By early evening, the breeze
was in the 35- to 45-knot range
and the crew continued on to

.== Hobart without further incident.




Both photos Richard Bennett

In the top photo AFR Midnight
Rambler has just come through
a crest. She will be bearing off
now (see the next page) to gain
speed again, while the crew
looks for the smoothest spot

ahead through which to guide
the bow. Check out the seas
directly to leeward—which they
have avoided.

This is actually very much like a
racing technique in more mod-
erate conditions, although the
penalties for making a mistake
are more severe.

In the photo left you can see a
close-up of the storm jib. The
crew is allowing it to Iuff to de-
power the sail. It would be far
more efficient if this sail were 30
to 50 percent smaller and could
be trimmed properly. Even bet-
ter would have been to fly a
small trysail as did Bin Rouge.

Note how neatly the mainsail is
furled around the boom. This
sounds like a small thing, but
the reduction in windage from a
neat furl, as compared to a
sloppy furl, makes a huge differ-
ence in how the boat handles.




AFR MIDNIGHT RAMBLER

Both photos Richard Bennett

Study this photo carefully and look at the choices facing the helmsman of AFR Midnight Rambler.
He has just come through a rough patch and now has smooth going for a brief period—time to
look ahead and pick the smoothest spot to get through the oncoming seas. Look at the seas
ahead and to leeward—a large trough exists where a crest has just passed. A large breaking crest
can be seen off to leeward (arrow).

AFR Midnight Rambler bearing away after climbing the wave crest. Note how the jib is filled now,
and how there is a pause before the next crest arrives. In a situation like this, the crew needs to be
on its toes and the helmsmen alert. This is where the physical condition of the crew pays big divi-

dends.




Richard Bennett

BRIGHT MORNING STAR

The crew, with the exception of Hugh and Ian |
Treharne, were new to the Sydney Hobart race,
although most had experience with other long
races aboard Bright Morning Star. Experience
was gained on Lord Howe, Southport, Mooloola-
bah Races, as well as long cruises.

Both skipper and watch captain are as good as
you get—very observant; great eye for detail;
have been in all types of weather; and full-
time sailors. '

Since they don’t have their crew together all &
the time, they talk through all procedures,
such as man overboard, life raft, and safety.
They do this by the book, step by step. They
have a training day. 3

They regard the race as an adventure.

They try to change sails early to avoid push-
ing the boat to the limit, referring to this as
the cautious way. Due to the make-up of the
crew, they don’t press with spinnaker, but
instead wing out jibs.

They do not have personal EPIRBs. They carry personal strobe
lights, harness and life jackets. Hugh Treharne is adamant that
the correct way to pick up a man overboard is a figure-eight
maneuver.

They sailed in the same manner as the other competitors and
damaged their spinnaker. Jibed and set up for the expected
southerly change in the wind. Two reefs and number-4. Stayed in
that mode in moderate variable wind for three hours before the
real blow.

During the Storm

Hugh’s comments: “Wind strengthened and we reduced sail. We low-
ered main then sailed east, put in a deep reef but still overpowered
even without jib. Boat overpowered and bow being pushed off.

“We did not have enough speed to sail through seas and this
caused us to be pushed sideways with a huge wave, which laid her
down with mast below surface of water. She recovered quickly,
but it resulted in injuries to 3 crewmembers who suffered
cracked ribs. We needed a trysail and storm jib for maneuver-
ability and sailed at 60 degrees to the wind and at a safe and
fast speed to enable us to luff through the seas; wind now 60 to
80 knots.

“From 1800 to 2359 on the 27th, wind never went below 60 knots.
Our small sails are 60 percent of the area required by the rule
(ORC regulations).

“Because of our inability to rig the boat properly for the condi-
tions, and the crew injuries, we elected to retire and head for Eden
under motor and bare poles, arriving in Eden the morning of the
28th. Because of commitments in Hobart, we stayed in Eden for 24
hours, cleaned up the boat, then headed for Hobart in a 46-knot
westerly breeze. This moderated after a period, whereupon we
motorsailed to Hobart. We found the fuel limit was more than

Suggestions from the
crew:

OStorm sails should
not be too large.

O Serious injuries were
sustained when
yacht rolled down to
just past horizontal.

OAIl  yachts should
have captive mainsail
luff slides so as to
control the lowered
main, plus a separate
track with captive
slides for the trysail.

0 Storm sails should be
stopped strongly be-
fore hoisting, then
sheeted in to break
stops.

Sailing technique: run
east, lower main, set
the trysail and storm
jib then sail at 60
degrees to the wind.
This will give you a
safe, fast speed to be
able to luff through
the big seas keep
control of the boat.
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VC OFFSHORE STAND ASIDE

The boat was prepared in Adelaide. Half the crew attempted
delivery to Sydney, but as they experienced heavy weather and
seasickness, the boat eventually had to be trucked. This left
no time to do the Telsta Cup and lead-up races for final crew
preparation.

Boat and crew performed well prior to storm, with boat well-
positioned with vessels of similar size. Prior to weather




VC OFFSHORE STAND ASIDE

change, good run down the coast. When wind increased to 35
knots, changed to heavy 80-percent-size spinnaker, two reefs in
main, boat generally running at 17 to 19 knots with no roundups
or problems. Crew in safety gear (harnesses and wet weather
gear) .

On early Sunday morning the wind changed to the southwest and
headed. The crew noticed bigger boats inshore. Observed change
in sea state, changed to storm jib plus third reef in main. Wind
then went light so changed to number-4 and back to two reefs in
main at dawn. A number of crew were seasick and the watch system
had broken down (eight crew were on deck). The boat was under-
powered in light conditions and crew discussed alternatives.

During the Storm

Around mid-day Sunday, the wind shifted to the west with rapid
increase in velocity and wave height. Removed all sails, run-
ning off under bare poles east. Yacht difficult to maneuver at
5 knots boatspeed. Lashed main to boom but did not lash boom to
deck. Hoisted storm jib which blew out of headstay foil groove.
Crew unable to recover so left sail as was (no inner forestay).
Boat now in control heading 110 to 140 and comfortable. Thirty
percent of crew off watch.

At approximately 1415, a large wave with top 23 feet (7m) com-
pletely vertical broke over the yacht. Yacht rolled 360
degrees, breaking mast at deck level, breaking the boom and
imploding the deck. Windows shattered, storm boards missing.
Deck damage could have been caused by broken mast and boom.

All eight crew on deck were washed overboard during the roll,
seven tethered to yacht, one not tethered ended up 33 feet (10m)
from the yacht. All overboard crew required the assistance of
those who were below during the rollover. To get back on board
the yacht took 15 minutes. Crew then cut rigging and mast away
using boltcutters.They had an exceptionally large set of bolt
cutters. Majority of crew suffered injuries during the roll-
over.

Emergency Procedures

Yacht engine and SSB radio not working. Launched both life
rafts. No problems in launching life rafts from below as coach-
house destroyed and yacht 40 percent filled with water. One life
raft failed to inflate, further tugs on the tether resulted in
the tether breaking (probably at the weak link) and the life
raft was lost. Second life raft deployed and tethered astern of
yacht. Activated yacht EPIRB plus two personal EPIRBS. The crew
were anxious and fearful.

Crew erected emergency radio antenna, SSB still not working.
Deployed red parachute flare and two orange smoke flares. Hand-
held VHF connected to emergency antenna and Mayday call
received by ABC Helicopter, which responded and was overhead
within 15 minutes. Rescue helo arrived 20 minutes later, lift-
ing eight crew from the yacht via the life raft. Second rescue
helo lifted remaining four crew in a similar manner.

"Crew experience
was considered rea-
sonable.The safety
inspector advised
that the boat was
the best prepared
he had seen for a
long race (with dia-
grams of safety
equipment layout,
briefing notes, radio
notes plasticized
and attached to
bulkheads). New
safety equipment
including RFD life
raft.

"Helo transfer of
first crewmember
took some time due
to conditions and
the yacht crew’s lack
of knowledge about
procedures. (Note:
some rescues were
carried out with helo
crew face to face
with yacht crew; in
other rescues, the
rescuer held the sur-
vivor from behind.
Found face to face
easier. Snorkel, face
mask and flippers
used by one rescue
crew considered an
advantage.)”

Comments by crew
and owners:

OSafety harnesses
should have two
tethers.

OCheck clips on
safety harnesses.
OReview personal
flotation equip-
ment. Suggested

Musto type.

O Waterproof VHF.

Olife rafts to in-
clude EPIRB (406).

OGelCell  battery
for emergency
communications.
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Knockdown issues:

O Companionway was
open to allow air to
seasick crew below-
decks. This was later
realized to be a mis-
take, as water came
in through the com-
panionway straight
onto radios. Radios
now dead. VHF
thought to be in a
waterproof bag
(subsequently found
to have a hole in it).

O Three crew on deck
pretty tired due to
seasickness and pre-
vious uncomfort-
able night.

O Fridges opened dur-
ing knockdown,
dumping food.

OFloorboards  had
moved despite be-
ing screwed in
place.

0 Noted that location
of radios (immedi-
ately adjacent to
companionway) was
not the right spot.
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VETO

Veto averages about 4,000 cruising
miles per year and is set up for long dis-
tance cruising and passage making.
Achieving Cat 1 (safety equipment) was
easy. The boat was “over-equipped.”
Experienced cruising crew. Had done two
or three Hobarts together on Veto.

As the crew had all sailed together
extensively, the preparation for this
race was not as complete as in previous
years—just a few overnighters, mainly to
check watches and equipment. No man-
overboard drill was done, although this
had been practiced in prior years with
same crew.

One crew was ex-navy and had taken part
in a number of search-and-rescue and
life-raft survival courses. Another crew
had completed helicopter SAR training in
the North Sea. The crew had three expe-
rienced pilots on board.

Pre-race planning included race and
weather strategy. Weather info was col-
lected since early December. Finalized
plan after weather briefing.

Had an uneventful first night. Heard storm warning (55 knots
south) from Merimbula at 2000 sched on Dec 26. Understood 55
knots to mean average windspeed. Knew that gusting to plus or
minus 10 to 15 percent was likely. Thought that the storm would
miss Veto based on projected track.

Anticipating the Storm

Sailing with full main and genoa until hearing other boats in
trouble between 1200 and 1400. Shortened sail in anticipation
to two reefs and number-5. Wind was 35 knots by this time but
noted color on horizon. Storm hit 1400 on the 27th. Wind went
to 45 plus knots. Shortened down to trysail.

Removed dorade vents, tidied up cabin. Prepared for rough
ride. Seas rough by average 10 feet (3m), no breaking tops.
Boatspeed 6 to 7 knots. No dinner that night. Six of eight crew
were sick. Seasickness lasted until mid-day the following day.

Engine died 1400 due to fuel blockage.

Tried to heave to at 2000 on the 28th. Did not try to make Eden—
chose to stay at sea. Felt safer there than on lee shore. Winds
now 50 plus knots. Concerned enough to “stop and ride it out”
rather than to continue racing. Waves now breaking tops. Wind-
age on roller-reefed headsail was making life uncomfortable.

Conditions uncomfortable through to midnight. Just prior to
0300 on the 29th seas started to increase quickly. Knocked down
by larger-than-average wave at 0300. Boat rolled 90 degrees.
Only two on deck, the watch system having been reshuffled due

Alice Bennett

to seasickness.




B52

Richard Bennett

During knockdown one crew was underwater for ten to fifteen
seconds, harnessed on. (Note: the boat was not being sailed at
this point. Was hove to instead. There was uncertainty about
exactly what happened. It is surmised that they “fell off” an
exceptionally steep wave.)

Electric bilgepump removed water quickly. After knockdown,
boat was secured and damage assessed. Main was torn. Attempted
to go head-to-wind with makeshift drogue (CQR anchor). Thought
about trailing a sail as additional drag.

After knockdown used two tethers for each harness. There was
no panic. Crew morale was high. Missed first radio sched at this
point.

Seas too large to run with so remained head to wind until dawn
30th. Hoisted trysail. Commenced course to Ulladulla having
made decision to retire. Engine eventually started.

B52

Boat well prepared with an experienced crew having extensive
offshore experience. Majority of crew had done Lord Howe Races,
Sydney-Maloolabah, Brisbane-Gladstone, Hamilton Island
Regatta, Port Douglas Regatta and Cairns-Port Moresby Races,
plus previous Sydney-Hobarts.

Boat and crew performed well prior to storm, with boat well
positioned. Changed to number-4, one reef prior to wind
increasing. As wind increased, changed to storm jib and try-
sail. All crew on watch and off watch in wet weather gear and
safety gear when wind greater than 50 knots.

Boat overpowered, difficult to maneuver through waves as
response to helm was sluggish, so
removed trysail. Boat was easier to
control under storm jib only. Prior to
height of storm removed storm jib but
could not control boat. Reset storm
jib. Problems with storm jib and foil,
twisted.

Secured deck gear, sheets and guys
remained on deck, pole lashed to cen-
terline of boat. Caused problem after
rollover as could not exit forward
hatch. Boat rigged with internal hand
line running fore and aft as additional
safety item. Two crew on deck, remain-
der below resting as best they could.
Crew discussions re: weather—consensus
and morale good.

Capsized
Seas were very confused. Northwest to
southwest waves to 49 feet (15m). Boat
picked up wave on quarter and capsized.
Boat remained inverted for four to
five minutes. Water in cabin 32 inches
(0.8m) high. Floorboards secured. Not

Comments by Veto's
crew:

O Next year will have
a pre-set plan for
extreme weather
sailing.

OSeasick crew are
only capable of mo-
tor functions, not
rational thought.

Olnflatable PFDs are
a must.

OWill be putting
crotch straps in
harnesses as they
came off in one in-

stance.

295




B52 Lessons:

O Split pins on stays
not to be opened
more than 30 de-
grees.

ODouble tethers on
personal harness-
es. Review clips on
harnesses. Local-
ized man-over-
board system.

O Waterproof hand-
held VHF. GelCell
battery.

0 More education re:
rescueprocedures.
OReduce size of
storm sails. Storm
jib sheets to be
sewn on perma-
nently (no J-locks).
Ensure sheets lon
enoughtoreacﬁ
winches if flogging

forward.

0O Do not lash spinna-
ker pole across
foredeck hatch.

0 Review stowage of
life rafts. Difficult
to get from below
if injured and mini-
mal personnel
available.
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sure if mast broke above gooseneck during roll or while
inverted. Two crew overboard, one forward, one aft. Thought
they saw mast lying horizontal in water immediately after
inversion. Crew in cabin discussing abandon-ship procedures,
had difficulty in exiting main hatch due to buoyancy vests and
flotsam. Crew could not exit forward hatch, spinnaker pole
lashed to centerline of the boat prevented hatch being opened.
Some confusion below.

Boat rolled upright. Overboard crew climbed onboard. First
priority was to remove rig. Skipper split crew into two parties,
one removing rig, the other bailing and securing integrity of
the boat. Pulled split pins on stays, cut halyards etc. with
hacksaw. Disposal of rig took 15 minutes, bailing of boat and
stopping ingress of water into the cabin took two hours. B52 had
an additional manual bilge pump installed below. Triggered ves-
sel 406 EPIRB confirmed by Australian SAR. Triggered personal
GME 121 EPIRB but antenna would not extend.

Sighted aircraft and released red parachute flare (2050
hours). First flare failed to ignite. This was a new flare,
recently purchased. Aircraft circled and then departed. Unable
to communicate with aircraft as all radios and batteries dead.
Approximately 1.5 hours later a helicopter was sighted and a red
smoke flare deployed. Helicopter overhead.

Assembled crew on deck and advised helo of status by head count
and indicated head injury to one crewmember. Communications
with helo crew not understood. Helo had problem with winch wire
(snapped) and deployed a note in a plastic bag which was recov-
ered on B52. Note was on plain paper and completely illegible
and in 50 plus pieces due to water damage. Wanted to get injured
crewmember to helo to advise of current status, unsure whether
to turn of f EPIRB. Helo departed. Crew morale fair. Secured boat
and managed to start engine. Crew changed into dry clothes, ate
and got a watch rotation system in place. Proceeded towards
Eden, arriving p.m. the following day.

MIDNIGHT SPECIAL

Boat well prepared. Considered crew experience sufficient for
any conditions. Boat and crew performed well prior to storm,
with boat well positioned with vessels of similar size.

When wind increased and headed changed to number-3 headsail
plus full main, then storm jib plus two reefs in main. Crew in
harnesses and life jackets. As wind increased to more than 50
knots removed main. Yacht was overpowered but handled condi-
tions fairly well when reaching. (Some think they should have
gone to trysail to assist yacht response).

Following weather report at 1500 on 27th, a large wave with
breaking top (49 feet/15m) rolled the yacht 360 degrees to star-
board, quickly breaking the mast above the gooseneck. Coach-
house stove in on port side 3-foot (1m) hole, windows displaced
could not install washboards. Tiller was broken at the rudder
stock and water had ingressed into the cabin, 1 foot (0.3m)
deep. SSB and VHF radios unserviceable due to water damage.




MIDNIGHT SPECIAL

Richard Bennett

Crew head count, activated the
EPIRB (ME) plus personal EPIRB,
deployed three red parachute
flares, position twelve-man RFD
life raft on deck, bailed cabin,
damage control, plugged holes,
released rig by removing rigging
screws, plus hacksaw halyards.
Noted that starboard side jackstay
was broken. Lashed helm to main-
sheet and started motor. Could
maintain steerage way heading SW,
exposing undamaged side of the
yacht to the weather.

At approximately 0430 28th, an
aircraft was heard overhead and two
parachute flares deployed. Air-
craft responded by flashing lights
and then departed. At approximately
0500 28th, an aircraft was observed
overhead and handheld flares
deployed. Shortly after, the South-
Care helo arrived, three crew on
deck, six below.

Hand communications with helo crew
may have been misunderstood, as
David Leslie jumped into water
behind the yacht without a tether.
Moved 330 plus feet (100m) away from yacht before helo rescue
carried out.

As this rescue was being attempted, a wave rolled the yacht 180
degrees, where it remained for approximately one minute before
righting.

The two crew in the cockpit could not release their harnesses.
While inverted, a head count was carried out in the cabin, water
depth was waist deep. One crewmember attempted to escape
through the opening in the deckhead, but became fouled in cord-
age with his life vest and was unable to exit. A further wave
righted the yacht, releasing two of the three fouled crewmem-
bers.

The third fouled crewmember was trapped outside the lifelines
under the boom and crew had to cut his harness free to release
him, to retrieve him back on board with serious injuries. (Note:
life vests in enclosed compartments, dangerous.)

Four additional crewmembers were rescued by the SouthCare helo
before it suddenly departed site. As communications between the
helo and the yacht did not exist, the crew became extremely
fearful as the boat was taking water with every wave, and they
had just watched their rescuers depart. Approximately 20 min-
utes later, the Victoria Police helo arrived and recovered the

Special points:

OLleft forestay at-
tached to rig and
boat (helped to
keep bow into the
weather).

OThought saw ship
at approximately
midnight, fired two
flares with no re-
sponse. Crew se-
cured and watch
system instigated
to await daylight.
During evening
maintained dam-
age control on
yacht.

OHelo transfer of
first crewmember
took some time
due to conditions
and lack of knowl-
edge on proce-
dures by yacht
crew.

297

remaining crew.




Preparation:

O The skipper's poli-
c?: was that all crew
should have sailed
on the vessel at
night prior to a
Sydney-Hobart
Race.

OThey had prac-
ticed putting up
the storm sails.

OThey had prac-
ticed man-over-
board procedures.

OThey had chart
plotter as well as
conventional
charts.

OThe boat did not
carry any extra
safety equip-
ment— strobes or
non-regulated
EPIRBs.
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NEW HORIZONS

New Horizons, a Cavalier 37, was well
founded, well sailed and used extensively
prior to the 1998 Sydney-Hobart Race. The
crew of eight showed extensive years of
sailing and racing including a few previous
Sydney-Hobarts. The core group of this ves-
sel has been sailing together for up to ten
years. They have a strict safety policy and
the placement of equipment on the boat does
not vary from year to year.This crew did not
feel they were highly competitive and were
going to Hobart for the adventure.

New Horizons was getting the weather from
Penta Comstat and Telstra Control, and thus
always aware of the oncoming storm. They
believed they were totally prepared for
storm conditions and expected 50 to 55
knots. They were not, however, expecting
the survival conditions that ensued.

They set off on a course to establish them
to the east of the rhumbline. As the weather
forecast increased the duration of the
storm from 12 to 15 hours, they elected to
come to the west of the rhumbline. At around
0001 on 27 December the wind swung into the
west-southwest and they went straight to a
number-4 headsail and one-reef mainsail. By daybreak the wind
was 30 to 35 knots and by 1400 hours the vessel was in good shape
with the storm jib on. The boat was well balanced; had good for-
ward speed; the mainsail was lashed tightly to the boom; there
was no major seasickness; and a strict watch system of four on
deck and four below was maintained. Crew on deck were harnessed
at all times. They were taking plenty of fluids but no food. At
the 1400 sched, which was a normal radio sched, they were still
in good control.

At dusk they put a storm board in. Some of the crew had Musto-
style buoyancy vests, no barometer, and traditional life vests
were not worn.

Storm Center

A huge half-hour rainstorm occurred at 2200 hours, followed by
a total calm with no wind. This lasted for about ten minutes and
the on-deck crew was in awe of the stillness. The wind then
increased to 60 to 65 knots and the vessel was, at times, over-
pressed with the storm jib. The watch change took place as rou-
tine and the vessel was generally in good order with minimal
bilge water and no other obvious problems.

At 2330 the breeze increased to steadily over 65 knots and in
the mid 70s. The waves were huge and rolling in a formed,
orderly sense. The vessel attacked the wind and waves at about
60 degrees to 70 degrees apparent. At 0100 at latitude 38
degrees 10 minutes an unusually big set of waves rolled through
the area and the vessel suffered the first full knockdown. As
the crashing wave hit the boat, they believe it slid sideways
and then spun head to wind. The spinnaker pole was dislodged and
was found over the lifelines, the mainsail and boom were lashed

Alice Bennett




NEW HORIZONS

to a stanchion base, and during the knockdown, the stanchion
base was ripped from the boat and the main boom was crashing
freely. The crew immediately started to run the motor and it ran
until the next knockdown. The crew was amazed and perplexed,
however there was no panic as their strength of character and
sailing experience prevented those problems.

The breeze was a full 70 plus knots. They removed the storm jib
and contacted Telstra Control with their position.

Second Knockdown

Following this first knockdown, the crew was reduced to two on
deck. No drogues were used and the wheel was tied down to try to
keep the bow up. At about 0230 the second hatch board was put
in, and the radio was giving trouble, as it was wet. The crew
was tired and weary but still maintained a strict watch system
with belowdecks being fairly shipshape. During the dawn, with
two crew in the cockpit, a huge wave was heard, white foam
engulfed the boat, and it is believed the second knockdown took
the boat to 120 degrees to the vertical. Both crew talked of
solid green water totally engulfing them. As the boat started
to right itself, the on-deck crew managed to clamber back over
the lifelines. The crew belowdeck commented how quickly the
vessel came upright. A cockpit locker which was not tied down
spewed its contents, fresh fruit, everywhere. The fruit clogged
the cockpit drains.

Five minutes after this knockdown, the engine stopped. There
was minimal water below, barely over the floorboards, and the
crew felt there was a strange calm over them, as they believe
they had passed the panic stage. The boom had broken off at the
gooseneck and broken in half, the wind instruments had been
removed, and all but one winch handle had gone over the side.

The navigator posed the question to the skipper that they
should turn back. His response was immediately, yes. They had
no lights, no power, and the crew required major first aid with
a head injury case.

Approximately one hour after turning around, the on-watch who
were still harnessed with shortened tethers heard and saw a mas-
sive roller coming through. The helmsman put the helm hard down,
swung the boat through some 90 degrees and met the wave about
head on. By this stage the vessel was in the white water and, as
he described, simply slid down the front of the wave. The boat
was then engulfed with white and green water, rolled heavily and
came out on the other side.

The weather was just as severe when they turned around, as they
felt they were bucking some current off Gabo Island. They headed
in a direction that seemed safe—about 000 degrees. By mid-day
the breeze was moderating and some hours later swung into the
south. The crew put the trysail up and sailed to Eden. It was at
this time the crew endeavored to eat. Their fluid intake had
been good throughout the ordeal. All crewmembers were wet and
cold, the three injured crewmembers were in mild shock and the
crew with the head injury was in and out of consciousness, suf-
fering from hypothermia.

Extensive efforts were made to get the engine going, with the
odd success, but this never lasted for more than a couple of
minutes. On approach to Eden, the police launch offered to tow

"Four crewmembers
were injured during
this second knock-
down, one with an
injured knee, one a
damaged shoulder,
and one with a hurt
elbow.

"The skipper had
severely cut his head
on a vein or artery,
which was spewing
blood everywhere. A
pharmacist by trade,
he jammed his finger
in the hole and
wrapped his head in
what the crew amus-
ingly says was a ster-
ile tea towel.

"A fire extinguisher
came loose, gear
bags and loose gear
were everywhere,
and evidently lasa-
gna was spread all
over. Strangely, some
items ended upinthe
bow.

"This technique of
meeting the break-
ing sea head-on
saved the New Hori-
zons crew from
another knockdown
or rollover.”
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them in and they accepted.




On Kingurra heavy
weather technique
was to keep the boat
sailing into the waves
and wind, feathering
it a little. This was
somewhat more
uncomfortable, but
provided good con-
trol and “left options
open.” Occasionally
they would “flick off”
the top of a wave.
Their course for rac-
ing had become irrel-
evant, as they were
now steering the
best course for the
seaway.
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KINGURRA

Kingurra was designed by the owner/skip-
per. She was a strong yacht and heavily
built with a history of competing in many
races that encountered tough weather con-
ditions.

The running conditions were not ideal
for Kingurra compared to many other boats
in the fleet that would be comparatively
quicker in the northerly flow. Nonethe-
less, the crew drove the boat hard, with
positive expectations about the southerly
front, where they thought they would get
strong headwinds that would help them
pull back the “competition.”

By 2200, Kingurra had removed spinnakers
and could see lightning across the full
southern horizon. With the storm immi-
nent, they checked the boat out for loose
items and had storm equipment and lash-

(They were prepared for setting the storm
sails, having deployed them in Sydney
Harbor with the full crew one hour before the race start.)

By 0700 the breeze was west-southwest at around 25 knots, and
by the middle of the day the wind had “settled down” at around
35-40 knots. On board Kingurra, the crew assumed that this was
all the wind they would get.

The crew also expected that the change would come through as a
“Southerly Buster”—fast and furious, rather than the slow build
they experienced.

Conditions Prior to the Storm

At the 1400 sched, they heard Sword of Orion advise of extreme
winds. By their change of watch at 1600 were experiencing winds
of 55 plus knots, and only 20 minutes later up to 60 knots. The
crew described the boat as “riding beautifully,” and felt con-
fident and positive.

By this time, they had removed the mainsail and were under
staysail only with the boom lashed to the deck between two
winches. There was modest seasickness, but no one was incapac-
itated and all were standing watches. The engine was started to
charge batteries.

The winds remained at 60 plus knots, and only the first storm
board was in place. Those below were comfortable, dry and even
sleeping. The crew was confident that their storm staysail was
the right size. The seas were so large that the crew claim that,
in the troughs, there was virtually no wind.

They had been sailing effectively in these conditions for some
2 1/2 hours with the occasional extra-big wave putting some
water over the deck. In the daylight these could be seen coming
and the call “wave” from the helmsman preceded the boat being
hit, giving the crew ample time to hang on.

ings ready in the cockpit for when needed.

Richard Bennett




KINGURRA

Man-Overboard Recovery Attempt

In his peripheral vision, the helmsman saw a wave about to strike
them on the aft quarter, rather than on the bow quarter where the
seas had been coming from. He called “wave” and attempted to bear
away, but believes he only altered course some 10 degrees.

The Kingurra was hit by the wave and “tossed like a cork,”
knocked down on its beam ends to about 120-130 degrees, and then
righted itself.

The helmsman (Snyder) was washed off the boat to the extent of
his harness strop, on the port side with his strop clipped on the
starboard across the backstay, effectively shortening the strop.

A second crewman, John Campbell, also clipped to the same
point on starboard, was over the starboard side off the boat to
the full extent of his strop.

The watch leader on deck called “two men overboard” immedi-
ately after the boat righted itself. He observed one man in the
water face down, and the other attempting to climb back up,
holding onto the pushpit rail. After several attempts, this man
realized that he would not get back on board without assistance
and decided to wait for help.

Meanwhile, the watch leader attempted to 1ift an unconscious
Campbell on board, but he could not get him over the lifelines.
(He noted here that if the lifeline terminals were Vectran cord
and not stainless steel fittings he would have cut the terminals.)
The harness strop was wrapped around the crewman’s neck and the
watch leader removed this, though he was still unconscious.

Campbell was wearing thermals and a new wet weather jacket
with integrated harness. In the second attempt to lift him on
board (still unconscious) the jacket and harness slipped over
his head as his arms raised, and he drifted free off the har-
ness/jacket and away from the boat. He was facedown, later to
be diagnosed with a fractured jaw and cheek bone after hitting
and smashing the binnacle compass.

Within the next couple of minutes, the crew recovered the
helmsman from the water, and he was immediately designated the
“spotter,” to do nothing other than watch Campbell’s position
in the water. The crew adopted a strategy to keep Kingurra as
close to Campbell as possible. Despite this, Campbell slowly
drifted away from the boat.

They could see John easily at first, and at about 60 to 70 feet
(18 to 21m) behind the boat, he put his head up and started
waving. Crew grappled with the one remaining life ring—the
other had been washed off during the knockdown, but found the
cords holding the various attachments had become tangled and
would not release. They were cut, but the device was not thrown
as John was too far away and it was thought to be prudent to keep
it for an opportunity if they got closer.

The skipper, badly injured, made a call advising rescuers that
Kingurra had a man-overboard situation, but then had to be
relieved within minutes. It was now 10-15 minutes after the
knockdown, and the EPIRB was deployed.

There was no panic among the crew, as they went about the tasks
at hand in workmanlike fashion. With the engine stopped, the
realization that the hull was not breached enabled one or two
crew to get appropriate clothing to go on deck and to get the
injured skipper into a bunk.

In deploying the EPIRB, the retaining line became tangled, and

"Below deck a loud
sudden bang ('like
hitting a brick wall’)
was heard and crew
below assumed that
they had struck
something. The bang
turned out to be a
mainsheet winch to
which the boom was
lashed, being ripped
out of the deck (1-
inch (25.4mm) ply,
number-23 winch).
Approximately 2
cubic meters of water
had entered through
the companionway,
covered only by one
of two storm boards.
The skipper was
tossed from his bunk,
seriously injured and
in shock, and another
crewman was thrown
to the deck.”
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it was dragged back on deck.




Aboard Kingurra:

With water to their
ankles, those below
believed the boat was
holed. This was rein-
forced by a spout of
water “like a fire
hydrant” gushing at the
front of the engine. This
turned out to be the fly-
wheel on the engine
icking up water, but
they did not know this
at the time. The water
flooded the electrics,
and ultimately ren-
dered the engine
unserviceable. The
floorboards were gone,
there was debris in the
bilge, and the engine
covers were dislodged.
The crew engaged the
engine-operated
pumE,butthehose
was blocked so they

reverted to bailing and
hand-pumping. In any
event, the engine soon
stalled.
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Chutzpah arrived in the vicinity, having heard the man-over-
board call. (Chutzpah was only carrying a storm jib with the
boom lashed on deck.) They sighted the life ring washed over-
board earlier and sailed to it, but could not see Campbell.

At about this time a search-and-rescue chopper arrived and
made for Chutzpah, assuming it to be Kingurra. Kingurra assumed
that the chopper had not seen them and fired a red hand flare
which the chopper saw, then diverted to Kingurra immediately.

Kingurra and the chopper communicated by VHF, and the chopper
requested information on what Campbell was wearing to help in
the search. The “spotter,” still able to see Campbell for only
two to three seconds each minute, was able to direct the chopper
to him. The chopper went first to the dislodged horseshoe buoy.
The chopper recovered Campbell within ten minutes and departed.

Kingurra's crew was jubilant, but they realized that they did
not know if Campbell was dead or alive. They contacted the chop-
per again and were again overjoyed when advised that Campbell
was okay.

The crew now faced the realization that they must get Kingurra
to shore, and a discussion ensued on what to do. The GPS was
functioning and the boat was sailing satisfactorily under bare
poles, with the wind blowing directly from Eden.

They maintained a mostly northerly course overnight, under
bare poles, but with barely enough speed to maneuver. By 1500
the next day, they hoisted the main and a number-4 and made a
course for Eden, arriving at 0300 hours, never able to re-start
the engine. There was no damage to the boat, apart from the
winch/deck and wet engine and electronics.

BUSINESS POST NAIAD

The BPN crew had sailed together for sev-
eral years and competed in a large number
of Bass Strait Races. They claim to have
considerable experience in winds over 40
knots and up to 60 knots. Five of the 1998
Sydney-Hobart Race crew delivered the
boat to Sydney.

The crew reported that the yacht had pre-
viously been in winds over 60 knots.

Conditions Prior to the Storm

The crew had a conservative start, and
set a spinnaker for the run south of Bot-
any Bay. As the day progressed, they set a
heavier spinnaker (1.5 ounce) as the wind
increased to 20-30 knots.

They continued their conservative
approach and removed the spinnaker early,
poling out a number-1. This kept the boat
going fast, but under good control. They
jibed around midnight, as the wind moved
to the north and northwest. They could
also see lightning ahead and to the west
and east of their course.

Richard Bennett




BUSINESS POST NAIAD

At about 0400 on December 27th, they removed the number-1 and
went to the number-4 and two reefs, setting up the third
reeflines in readiness.

They had a strategy of staying in the East Australian Current,
and by daylight were slightly wide in the rhumbline in good cur-
rent on sprung sheets. The crew was in good condition, and while
not looking forward to the forecast “blow,” knew that their boat
was well prepared and that they were experienced in the pre-
dicted conditions. Their interpretation of the forecast was
that they did not expect the seas they experienced.

At 1100 hours they had 25 plus knots, west-southwest, and
could see a cloud bank ahead. By 1300 hours this produced rain
and hail, and the wind rapidly increased to 35-40 knots. Within
the hour they removed the number-4 and sailed only with the tri-
ple-reefed main.

Conditions During the Storm

At around 1530 hours, an “all hands on deck” call was made to
take the main off and lash it to the boom as a batten had pulled
out the leech of the sail. The winds had increased to 65 knots.
They put up the storm jib, and at 1600 hours the wind was still
around 65 knots. They could see clear sky to the west and
thought these gusts were the worst of the front, and that things
would settle down.

The sea, however, was building, although the boat was under
good control at 65 knots. By 1650 hours the wind had increased
to 75 knots, and between 1700 and 1715 hours, recorded gusts
between 80 and 85 knots.

Winds were continuing to build and waves were consistently
raking the whole boat. The crew commented that “the jib was in
control of us, not us in control of it.” Skipper Bruce Guy made
the decision to “try it under bare poles”.

BPN continued to make 4 knots “about on course” under bare
poles, but was continuously washed sideways. Seas were
described as big and breaking at the top (40 to 50 feet/12-15m).

Rollover

After some 15 to 30 minutes under bare poles, at around 1730
hours, BPN came beam-on to the seas and was a little sluggish
to steer. A big wave with a big breaking crest slammed into the
boat, and started it surfing sideways and rolling through 360
degrees. The yacht flipped quickly, rolled, and was back on its
keel in about 10 seconds. BPN had been rolled sideways, dropped
on its cabinsides and top. The mast was broken, most bulkheads
sprung, one window was gone and the rest were cracked. There was
a 2-foot (0.6m)fracture across the coachhouse and a hole in the
top of the cabin. The sidedecks were cracked and the deck delam-
inated where the compass had been fixed.

Once righted, the water level inside was still below the
floorboards, but the crew was concerned that BPN was taking on
water, as it was observed streaming from the stern.

The rollover had emptied the contents of the freezer, and this

“The storm jib came
out of the headfoil
on three occasions,
and was tied to the
forestay as a result.
The crew had a dis-
cussion about the
best course of action
in the extreme
winds. It was
reported that skip-
per Bruce Guy was
concerned that the
yacht was going too
fast, being wiped out
by the head and
blown away as it
crested waves, lay-
ing over at 45-50
degrees. Consider-
ation was given to
running before the
storm, but they were
convinced that the
yacht would have
pitchpoled in the
waves. They thought
about going to bare
poles, but hesitated
to remove the jib, as
it would be difficult
to head up without
it."
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BUSINESS POST NAIAD

“The crew reported
no panic, just a calm
business-like
approach to matters
at hand. They were
nonetheless anxious.
They were also con-
cerned about the
cracks in the deck
and broken bulk-
heads: 'The boat was
awreck.'

"They set up a spare
VHF aerial and trans-
mitted Maydays on
VHF 16 and HF 4483,
and activated their
EPIRB which they
placed in a sheet bag
just inside the com-
panionway so it
would not be lost.

"After cleaning up
the boat, the crew
attempted to start
the engine, which
started on the third
try. The GPS was
working intermit-
tently and they
adopted a strategy of
trying to get into the
lee of the land, a
course of 290-300
degrees. (Although
steering this, they
reported making
north at about 2
knots.) However, as
the GPS was intermit-
tent and paper charts
were destroyed, it
was difficult to plot or
know progress. They
estimated their posi-
tion to be about 10
nautical miles SSE of
Gabo Island.”
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along with much of the crew and boat gear was scattered through-
out the boat. There was a smell of diesel fuel and concern that
the fuel tank may be contaminated or breached.

The five crew on deck were all washed into the water on the
starboard side (with the mast) and were able to scramble back
on deck within one to two minutes.

The crew below came on deck to assist in clearing up the rig
which was lashed on deck.

Seas continued to grow and the crew reported that it was
noticeable that BPN was more prone to roll without the mast.

They adopted a two-on-deck system of short watches, as they
motored at low revs on course. The propeller was reported by
crew below to be cavitating a lot, but this could not be heard
on deck.

BPN made a request for a chopper to take off three crew
(injured and hypothermic) and for a boat to stand by.

The action of the yacht in the seas caused the crew to become
increasingly concerned that BPN would be rolled again. They
continued to be tossed by big waves. They had flares out and
ready, life jackets on and the life rafts ready at the bottom
of the companionway.

Second Roll

At 2255 hours (with two crew, Skeggs and Matthews on deck), BPN
was rolled for the second time. They were harnessed on the port
side with their backs to the weather, one calling out the com-
pass reading to the other. White-out conditions made it impos-
sible to steer the course they wanted, so they steered the
safest course up into the waves by feel.

A breaking wave wiped the bow out quickly and bounced the boat
sideways some 650 feet (200m). It fell upside-down, right at the
end of the impact. The boat was surfing on its roof.

BPN remained inverted for four to five minutes. Within 30 seconds
there was more than 3 feet (Im) of water inside. Batteries and
electronics were gone and the motor stopped soon after the roll.

The two crew on deck were trapped under the cockpit. Matthews,
trapped under the end of the cockpit at the end of his harness
tether, became short of breath and was in fear of drowning. He
had extreme difficulty unclipping his harness, but eventually
did. He was able to pull himself forward and got to the mast
(lashed to the deck). As the boat rolled back he was flipped
into the cockpit, landing adjacent to his harness tether and re-
clipped. He found crewmate Skeggs face-down in the cockpit and
determined later that he had died.

Belowdeck, two crew were wearing bushwalking “head” lights
(flashlights worn on the head with a headband) so they had
plenty of light while inverted. The crew found the rafts and had
them ready at the companionway.

When a second big wave rolled BPN back up, it was apparent that
everything below was “trashed.” The EPIRB was still in place but
the aerial was broken. Anchor chain, floorboards, crew bags and
miscellaneous gear were scattered throughout the boat.




LOKI

Skipper Guy below deck slipped in the companionway as he pre-
pared to go on deck and assist. The crew reported that he had a
massive heart attack at this time, which caused his death.

On deck they were administering CPR to Skeggs, while the crew
below were getting a life raft into the cockpit, as they were
expecting the boat to sink. The raft was inflated and tethered
astern, where it kept flipping over.

At around 0200 hours, the crew noticed that conditions had
improved marginally, although seas were still breaking and rak-
ing the boat. The crew believed BPN was in imminent danger of
sinking.

In preparing to put the second life raft on deck in order to
be fully prepared, it inflated accidentally halfway through the
companionway, creating difficulties. It was eventually brought
on deck and tethered on the side. The crew sheltered below deck,
leaving Skeggs lashed in the cockpit.

At approximately 0300 hours another big wave struck the boat and
carried both rafts away. The crew had “some sleep,” then discussed
what actions could be taken if no help came i.e., jury rig, etc.
They also sensed the weather continuing to improve slightly.

At around 0700 hours, a two-engine plane flew an estimated
3/4-mile ahead of BPN and the crew launched a parachute flare
and two orange smoke flares. The plane acknowledged the sight-
ing by flying overhead and staying overhead for approximately
15 minutes.

By 0800 hours, a helicopter arrived and the BPN crew signalled
that they had seven on board who were okay and two who were not.
One of the BPN crew had search-and-rescue training and, armed
with the knowledge of what to do, the helicopter was able to
pick up the BPN crew within 30 minutes.

A tracking beacon was lashed into BPN and the yacht was aban-
doned, with Guy and Skeggs on board. BPN was later found and
towed into Eden, and the bodies of Guy and Skeggs were recov-
ered.

LOKI

This was the owner’s first race. Preparation for the race com-
menced immediately after the Hamilton Island Race Week regatta.
A consistent crew was maintained throughout the season with no
changes from Hamilton to Hobart. The crew was very experienced
and selected particularly for the Hobart. Most of the crew had
at least one Hobart, with the navigator having experienced sev-
eral Hobarts.

The storm gear was tried in 35 knots off Sydney Heads following
an SOPS Race. Some errors were corrected as a result of this
trial. The trysail was hoisted on a separate mast track, which
allowed the sail to be hoisted without removing the mainsail.

A great deal of time and care went into specific preparation
for the race. Most of the fittings were checked/overhauled.
Specific attention was paid belowdecks to stowing gear and

“The crew deployed
three parachute flares,
which  was an
extremely difficult
two-person job due to
the grease and diesel
that had been distrib-
uted throughout the
yacht's interior. The
storm jib was
deployed over the
bow as a sea anchor
later, to be joined by a
spinnaker to improve
efficiency. The helm
was lashed to keep the
bow into the seas.

“The crew bailed
water from the boat,
but when ‘half full’ of
water it felt less likely
to roll again, so they
concluded to leave it
in this state after sev-
eral hours of bailing,
leaving around 20
inches (0.5m) of water.
It was now about 2000
hours on December
27."
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A southerly hit approximately
0000-0100 on the first night.
The boat was double-reefed when
the storm hit. Between 0300 and
0400 the main was torn as the
wind increased to 40 knots. They
changed to trysail and number-
4. This was the confiquration at
dawn.

Second Front

The wind abated at 0700 on
December 27, and the number-4
was changed for a number-3. At
1230, in 40-45 knot winds, they
heard the report from Rager
(wind at 70 plus knots). Note:
Rager initially gave an incor-
rect position—subsequently
corrected—but may have been
confusing to those who did not
listen to the entire transmis-
sion. They were hit by another
front at 1300, with wind at 55
plus knots. There were three
crew on deck. In anticipation of
this front, the sail had been
reduced to a number-4. Sail was
further reduced to storm jib and
trysail. Note difficulties in
extreme conditions when hoist-
ing storm jib due to having to go bare-headed.

Dropped trysail sometime later. Course was 180 degrees with
20-degree leeway. Steering 190-210, was the “safest” and most
“comfortable” course. The primary consideration was the safety
of the boat and not the course to Hobart. Watch responsibilities
were now two helm and one crew (for the watch of three). Helm
was on hourly shifts. No major seasickness was encountered.
Food was not a key issue.

At this point the boat was comfortable and handling the con-
ditions well. The crew were looking forward to Hobart. Morale
was high.

Knockdown

At 1730, on December 28, there was a knockdown by a rogue wave.
This occurred toward the end of a helm watch. Fatigue may have
been an issue here. Conditions were 60-knot winds, 33-foot
(10m) seas. Poor visibility. Rogue wave (significantly larger
than ambient waves) broke prior to reaching boat. Trysail was
filled, turning the boat beam-on to the wave. The boat was then

Richard Bennett
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rolled to an angle approaching 100-140 degrees. Mast was NOT in
the water at this point.

Boat then slid down wave face, landing on port side. Port win-
dow was breached-reason unknown (suggestion was twist and water
force). The window was hardened glass. There were no hard fit-
tings, poles, etc. nearby.

Entire contents of boat moved. These included the floorboards
thought previously to be secured. Boat was rolled for 10-15 sec-
onds. It did not go through 360 degrees—180 only. Deck crew were
submerged for this duration. Held breath and “hung on.” Two
eventually floated out on their harnesses (boat still over).

Used manual bilgepump all night. Water ingress had killed
electronics. Could not start engine.

After recovery, boat was jibed to recover course. Sailed bare
poled (course 045) for approximately 60 minutes while situation
was sorted out. Attempted to fix window using cushions, etc.
Eventually strapped number-4 genoa (in bag) over opening.

Used a drogue to stop pitchpole, but forgot to deploy chain on
drogue. Wanted to continue racing, but felt it unsafe with the
open deck window. Could not sail on starboard tack. Made mental
decision to retire but did not report it at this time. At 1900
they hoisted trysail. Bad plan, went back to bare poles and
drogues.

Originally purchased drogue for emergency steering. Now know
that two drogues are required to effect this. Took opportunity
to “test” emergency steering. Drogue eventually failed due to
swage in ingress ring wearing its way through drogue fabric.

Speed made good on course at this time was recorded at 7.3
knots. Apparent boatspeed was 8 to 10 knots down wave faces and
4 knots elsewhere.

At 1000 December 29, they hoisted trysail followed by storm
jib. Had difficulties with lashings for storm jib. The lashings
kept flogging out. The sail remained in the aluminum track. It
was noted that a plastic hank would not have held the storm jib
in.

Sailed through the day with this configuration—comfortably
but in the wrong direction. Were hoping that the weather would
abate to allow them to continue to Hobart.

The engine was eventually re-started the following morning.
Power was always available to the radios and instruments. The
water had only killed power to the starter which eventually
dried out. Did not miss a sched.

Notes:

1. Harnessing was taken very seriously. One crew (very big)
was required to wear two tethers at all times due to his size/
weight. The helm was required to wear two tethers. There were
“permanently” mounted tethers (two) in the cockpit so that crew
clipped in/out when entering/leaving cabin. This eliminated
the need for personal tethers and kept the boat tidy.
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While Hobart may be a hell of a tough place to get to, once you arrive the cruising is spectacular
and the people as friendly as any you will find on the planet. And if the trip is a bit of a challenge,
(although usually not as tough as what we've been discussing!) the satisfaction of a passage well
done is all the more pleasant. This is Port Davey on the southwestern coast of Tasmania.

Richard Bennett
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CHOOSING THE RIGHT TACTICS

In any given heavy-weather situation, there will be a variety of choices
you can make, or not make.

In moderate gales those choices will typically be dictated by comfort and
the need to maintain schedule —because there is worse weather on the way
or for personal reasons.

As sea state deteriorates, safety becomes a prime concern. Now we are
talking about not only the external forces of wind and wave, but also the
skill level of the crew and capabilities of the boat.

With this in mind we are going to start this section of the book with a recap
of the major factors that influence the heavy weather decision making pro-
cess. All of these are important, and should be constantly re-evaluated as
conditions change.

Understand Your Vessel

For every boat design there is a safe way and a more dangerous way of
dealing with the sea. The goal is to reduce the risk of damage from a break-
ing sea as much as possible.

Equally important is understanding what the boat’s likely reaction will be
to a changed set of conditions. If the seas build and begin to break from a
different direction will you be stable in your present attitude? What hap-
pens if there is a frontal passage and the wind and seas shift 90 degrees?

If you are running is there a windspeed beyond which you should heave
to, head into the seas, or deploy a drogue? If you are lying to a parachute
anchor, will you be all right with another 10 knots of wind?

Until conditions have moderated, the need to keep analyzing the possible
changes and the best way to deal with them will remain ongoing.

Roaring 40s in normal
moderate gale condi-
tions approaching
Chile. The wind has
been blowing in the
high 30s to low 40s for
several days and
Mahina Tiare Il, a 42-
foot (12.9m) Halberg
Rassey ketch has
things well under con-
trol. Note the high-
clewed storm jib
flown on the end of a
tack pennant. The
main is well reefed
down and the wind is
just off the quarter.
She’s about to have a
nice ride on the
approaching wave
crest.
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Staying alert:

ONothing is more
important to safe
heavy weather sail-
ing than staying
alert to the inter-
play of the various
forces at work. This
requires that the
crew and skipper
be as well rested as
possible and not
hypothermic or de-
hydrated (both of
which contribute
to mental lethar-
ay).

OWhen you are be-
lowdeck the wind
noise is less, it is
difficult to tell wind
direction, and you
cannot see the sea
state.

Olt is important to
keep track of these
external factors,
and how the boat is
dealing with them.

O This means a peri-
odic inspection of
conditions outside
the cabin. It only
takes 30 seconds
with the compan-
ionway hatch
open, but some-
one needs to check
outside on a regu-
lar basis—prefera-
bly every 10 to 15
minutes.
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Watch Weather Trends

A key factor in the tactics you adopt, and direction you head, is what you
assume the weather system is going to do. In some cases, where conditions
are potentially dangerous or could get that way, the best approach may be
to adopt the course which gets you away from the worst of the wind and
seas.

The answer may lie in beating to windward—as it did for many of the
yachts in the Sydney-Hobart Race just discussed. Or, it may be better to
heave to or head away from a developing compression zone as with some
of the boats heading to New Zealand in November of 1998.

To make a reasonable stab at understanding the weather you need a good
handle on the process of onboard weather forecasting. This can be surpris-
ingly accurate using just wind trends and the barometer.

At the risk of repeating ourselves, one of the keys to this process is keep-
ing a written log of the barometer, cloud development, wind strength, and
wind direction. By analyzing this data you will probably know better what
is happening than a government forecaster thousands of miles away.

Water Temperature

If you are passaging in areas with large currents or eddies of warmer or
cooler water, keep a log of the temperatures. Small changes, sometimes as
little as 3 or 4 degrees Fahrenheit (1 or 2 degrees Celsius), can have a major
impact on the development of the weather around you.

Frontal Passages

When you are dealing with an extratropical depression and its associated
front, there will be a major wind shift accompanying the passage from
warm to cold sectors. The wind will probably increase for a while, and then
die off, rapidly or gradually.

If the sea state is not threatening, the frontal passage is simply a sign that
it’s time to get some more sail on the boat and resume your course.

But if you are dealing with breaking waves, the passage of the front may
bring on the most dangerous phase of the storm, where you now have to
deal with crossing seas.

In this situation passive tactics—such as being hove to or lying to a sea
anchor—may have to be changed to those which are more active, so you
can maintain better wave alignment.

When the Wind Drops

Equally important is that point when the wind starts to drop. If the drop-
off is gradual in nature, the waves will slowly reduce their size.

However, if the wind drops rapidly, as sometimes happens, the waves can
become unstable and break just when you are heaving a sigh of relief.

Stay in tune with the wind strength, and then get the boat underway as
soon as it begins to fall off (with either sails or engine) until the sea state has
stabilized.

Changing Sea State

Obviously it is breaking seas which create the problems. And in most
cases these will not be an issue. However, there are many factors which can
change a benign sea condition to one which is threatening.
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Current or tide running against the seas (as opposed to with them) is one
factor. Another is bottom shoaling or undersea mounts and plateaus. We’ve
already discussed rapid changes in wind strength and wind shifts.

You may find that the wind conditions are steady, but a crossing swell
from a distant storm moves into your area. This may create an occasional
breaking crest where you would not otherwise expect one.

Any of these factors, if they come into play, will require you to re-think
your approach to heavy weather tactics.

Correct Tack

The wind frequently blows at a 15- to 20-degree angle to the primary sea.
This means on one tack your bow or stern will be more aligned with the
waves than on the other. Throughout the rest of this section on tactics and
the following section on drogues and sea anchors, you will find numerous
drawings, photos, and descriptions of picking the correct tack. Some of
these take a little studying. However, if there is any single issue that most
impacts your safety in severe weather, being on the correct tack to mini-
mize wave risk is probably it.

Once again, you need to be alert to the changing conditions and adapt as
required.

The Right Boatspeed

After all other factors are considered, we come down to one overriding
question—what is the correct boatspeed for a given situation?

This is a function of wave shape and direction, and the speed necessary to
control your boat.

In any given situation there is a speed which is too slow, without enough
flow over the rudder to give you good control and maneuverability, and a
speed which is too fast, beyond where you cannot control the boat.

The factors affecting this speed will be discussed in more detail in the sec-
tion on heavy-weather design factors (starting on page 608). For now, we
want you to understand that for every boat, in every situation, ideal speed
will be different.

To have the safest and most comfortable passage, you will need to know
this optimal speed. If you don’t have data from past experience, it can best
be gained by experimenting.

Remember the key factor is having enough speed so there is good control,
but not so much that the boat can’t be steered.

Knockdowns

Knockdowns, when the boat is heeled well past normal, are not a major
problem on a well-prepared boat. You’ll heel to 50 or 60 degrees, the heel
angle will relieve wind pressure while stability of the keel exerts maximum
force, and the boat will come back upright.

A knockdown can be caused by too much sail, a wave slap, ora combina-
tion of the two.

If your lockers stay shut and gear on shelves throughout the boat stays put,
you’ll reduce sail and be back on your way in no time.
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Capsize

When the boat is sitting in the trough of a wave or riding up the crest, the fact
that the wave is moving —as long as it is not breaking— has little effect on the
boat. Because of the orbital motion of the wave particles, the boat sees little
motion relative to the waves, even if the waves are moving at 25 or 30 knots.

With a breaking crest, on the other hand, you have wave energy, which has
been released from the orbital path of the nonbreaking particles. These
breaking crests have a speed similar to the wave.

Any object in the path of the crest is going to feel the dynamic impact of
the falling water molecules, unlike the situation when you are rising and

falling in orbital wave motion.

Whereas a nonbreaking wave has little impact, a breaking wave crest con-
tains enormous energy, which can rapidly accelerate the boat into a knock-
down, rollover, or pitchpole —or just toss the boat down into a trough.

Breaking waves can take many forms. Wave height and speed differ for

When the boat is beam to the seas, it has the least capsize resis-
tance, which is why picking a tactic that prevents this possibility is so
important. In this image, the boat in the foreground (lower) is about
to be caught by a crest. When this occurs (top boat) a knockdown or
inversion is likely to occur, unless the boat skids off to leeward with
the crest, or has the inherent stability to resist the rolling motion

imparted by the wave.

each storm, as do the
results of the combining
wave and swell trains.

- What we are concerned
~ with here is the front face

of the wave and the
momentum of the water in
the breaking crest.

The steeper the face and
the faster the downhill
momentum, the more diffi-
cult the wave is to handle.

The force impacting the
boat is a function of the
weight of the water multi-
plied by its velocity
squared. The impact
energy escalates rapidly
with wave speed —so faster
moving seas, those with
longer wave periods, are
more dangerous.

If you study the photo-
graphs throughout this
book of large ocean waves,
many of which are break-
ing, you will see a marked
difference between these
shapes and what you find in
a surf break at the beach.
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This difference is the result of the differing mechanics that create the open
ocean breaks as opposed to those found onshore.

As we said earlier, it is the wave feeling the bottom, slowing down from
friction, and then converting _
its energy from speed into w o

height, which causes the -

shore break. ~—

This difference in shape—
the overhanging circular
shape of the beach versus the
cascading breaking crest-
creates the foundation for all
approaches to storm tactics.

In offshore breaking wave
situations, the size and shape
of the breaker, the boat’s atti- |
tude toward the crest, and the
design characteristics of the
boat determine if the boat
will be capsized or simply
knocked around a bit.

The worst-case scenario is
to have the wave catch you at
an angle in anything from 40
degrees to abeam, the boat
has the least resistance to the
wave’s capsizing forces.

Contrast this to the situa-
tion when the boat is end-on
to the wave, either bow or
stern into the seas. In this
case you have the full longi-
tudinal stability of the boat
resisting the crest.

The entire subject of storm
tactics is simply an effort to Here's the opposite approach—keeping the boat aligned with
find the safest attitude of the  the waves in a position of maximum stability relative to the
boat to the waves. and in this  direction of wave travel. In this scenario the boat in the fore-

. . ground (bottom) is slapped by a small crest on the windward
context, proper alignment is quarter. The boat begins to round up (middle position) and does
by far the most important  not have time to fully straighten itself out before the large crest
in the background catches it. This may result in a knockdown,

but the odds of avoiding a rollover are much better than if the
boat were beam to the seas.

"y
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ingredient.
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Heaving to is most often used to stop when you cannot make it into an unfamiliar anchorage with
good visibility. In lighter winds, as in this photo, it is often possible to find equilibrium with just the jib
set. However, the angle to the wind and waves will have to be narrower with breaking waves.

Monitor approach-
ing weather:

O Pay close attention
to the storm’s likely
path if you are con-
templating heav-
ing to because of
deteriorating
weather.

O Maintaining speed
may get you clear
more quickly than
staying in one
place.

0 In some cases mov-
ing on, and taking a
temporary pound-
ing in the process,
may be the most
conservative ap-
proach if it allows
you to put distance
on the dangerous
area of the storm.
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When the time comes to take a rest or just hold station, you’ll want to con-
sider heaving to. If you do so properly, your vessel will lie quietly with her
head 40 to 50 degrees off the wind, rising and falling thythmically as seas
sweep under the hull. Drift, both forward and to leeward, will be minimal.
If the seas are on the steep side, the slick that develops to windward of the
hull can, under some circumstances, reduce the chances of waves breaking
on board—although the presence of slick and its affect are much debated.

Heaving to is auseful technique when an approaching low and its associ-
ated cold front turn your passage into a beat. If you heave to and wait until
the front has passed, you will have a substantial windshift that may change
your beat to a reach.

If you need to delay your arrival at a new port because of poor visibility or
low tide, it will probably be more comfortable to heave to than to slow
down so much that you haven’t enough speed to keep motion reasonable.
Over the years, we have hove to frequently for dinner, a hot shower, or a
good night’s sleep when conditions were a bit bouncy. We have also hove
to while undertaking difficult maintenance chores.

In heavy weather, heaving to can be a useful means of holding station
while giving up a minimum amount of room to leeward. If you are beating
or reaching and the wind and sea are making life difficult, you’ll notice an
amazing difference in motion when you stop forward progress.

Heaving to is also useful in advance of a storm you know you can’t avoid.
It will give you a chance to check your gear, to rig storm canvas, and most
importantly, get a good rest.

John Neal
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There are as many ways to balance a boat when hove to as there are yacht designs
and sea conditions. What ultimately works for you will be best found by experi-
menting in different conditions. Often the main will need to be eased off a bit as
shown here when it is used against a staysail or storm jib.

Balancing Hull and Rig

There are an infinite variety of ways to heave to. As sea and wind change,
you’ll have to modify the particular combination that is working now. This
will take some experimentation, best carried out first in moderate condi-
tions.

Reduced to the simplest components, heaving to is maintaining a balance
among the forces generated by the sail plan, rudder, and wind.

By moving the balance or center of effort in the rig aft, reducing speed,
and putting the helm over so the bow wants to head up, you effectively stop
the boat.

The rudder is fighting the sail plan between the two and a form of equilib-
rium is reached.

If you are consider-

ing heaving to for
more than a short
period, you'll need
to weigh several
factors regarding
navigation.

OIf there is any cur-
rent about, you will
want to be relative-
ly certain of the di-
rection the current
is traveling and
know about any
dangers that may
exist in that direc-
tion.

ORemember,  cur-
rent will have more
relative impact on
your drift when you
are moving slowly
or not at all than
when you are mov-
ing fast.

0 Be certain to main-
tain a good watch if
land or reefs are
nearby. Even if you
think you have
enough offing,
check the horizon
periodically. Your
last fix may not
have been accu-
rate, or your drift
may be quicker
than you think

O Because your elec-
tronics may quit
when you least ex-
pect it, keep a plot
on a paper chart.
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Sloop

Schooner
with jib

Ketch
bare headed

Here are a variety of pos-
sible sail trim and rudder
combinations. The cutter
with staysail has the rud-
der and main trimmed
amidships. The sloop has
the helm to weather. The
bare- headed ketch uses
a neutral helm. The CUtter
schooner with backed jib with Jlb
has the helm to weather.
The cutter with the jib will
require windward helm
as will the yawl with the
backed jib.

Yaw!

with jib
As you move the center of effort aft in any of these
sail plans, so that the boat naturally wants to head
more into the wind, the rudder will have to be eased
toward neutral or even to leeward in some cases.

Conversely, if the center of effort is moved forward,
the helm will have to be trimmed more to windward.
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Getting the balance right means the boat
will not go through the eye of the wind,
nor lie too far off the wind.

Hull shape, displacement, keel and rud-
der configuration, as well as the sail plan
all have an impact on finding the right sail
and rudder combination.

You may hear that modern fin-keel
yachts will not heave to. This is not the
case at all, as we know from much per-
sonal experience. But they do require dif-
ferent tactics and in heavy weather may
give up more ground to leeward than
heavier, longer keeled designs.

Proper Angle

If the seas are not breaking, the angle at
which you end up lying to the waves is not
critical. The main issues will be comfort
and not giving up ground to leeward.

In breaking seas, you’ll want to have the
bow as close to the seas as possible.

Keep in mind that one tack usually
keeps you closer to the wave angle than
the other.

With a frontal passage, there will also be
one tack favored over the other.

When the boat is properly situated, you
will find it tends to oscillate back and
forth within a certain range of angles.
This oscillation is a function of the bal-
ance of sails and helm, wind strength, and
seas knocking the hull one way and then
another.

As wind and sea conditions change, you
may have to adjust the amount of sail
deployed and the rudder angle.

Leaving aside for the moment the con-
cept of a slick to windward, the best angle
in heavier weather is the closest angle to
the seas. Some boats, especially those
with sail area aft, will lie as close as 30
degrees to the wind, with oscillations
down to 50 degrees.

Others may find a groove between 40
and 60 degrees.
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Being Caught Aback

If your bow is too close to the wave angle and there is an oscillation in
wind direction, or the sails and fins get out of balance, you may suddenly
find yourself on the other tack.

This is not a problem in moderate conditions, but in breaking seas could
quickly put you beam-on, a most dangerous situation.

A wave slap on one end of the boat or another (typically the stern) from a
crossing sea can cause the same problem.

When these risks exist, heaving to must be set at a wider angle to the
winds and waves, to have some margin for error.

Being caught aback when hove to is usually precipitated by a wave slap, typically on the stern quar-
ter, where the boat tacks through the eye of the wind and then reaches off beam to the sea. This
is only a problem if there are breaking seas and you become vulnerable beam-on. If this appears
to be a risk, adjust your heading while hove to an angle further off the wind.
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Picking the right spot to turn into the wind and heave to if you are running in strong conditions is a matter
of patience. Watch the pattern the waves make. Periodically there will be a time when the sea calms down
for a set or two of waves. When this occurs begin the turn into the wind on the back of a crest which is just
passing under you. This gives you maximum time and distance in which to complete the turn and face
into the next waves. Leave the jib on the weather side and trim the main as you feather up. Remember
that the apparent wind is going to be much stronger heading up, so it may be prudent to reduce sail area
before you make the turn—perhaps dousing the forward jib in the lee of the mainsail and then hoisting
a storm jib or staysail on the inner stay will make the most sense.

If You’ve Been Running Off

If you’ve been running off, the conditions are getting marginal, and you
want to heave to, carefully pick the moment to turn into the wind.

This is best accomplished by studying the wave and wind patterns. Look
for a calm spot between seas to make your turn. If you watch carefully, you
can usually find a relatively smooth spot coinciding with a lull in the wind.
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Sail Plan

Having the right-sized sails for the wind strength
is critical. In light to medium winds, single-stick-
ers can make do with a full or reefed mainsail. In
general, when wind forces increase, sail area has to
be reduced proportionately, so that in heavy air you
may be down to only a storm trysail or a trysail in
combination with a storm jib set on a staysail stay.

Generally speaking, the center of effort in the rig
should be moved aft. With split rigs—ketches,
yawls, and schooners —this is easily accomplished
as there is sail area on the stern to begin with.

Cutters, with the mainmast close to the center of
the boat, also do well in moving the center of effort
aft.

With these types of rigs it is often possible to get
the boat to lie quietly hove to without a headsail.
The aft sail area tries to head the boat into the wind,
and the helm is put to leeward to counter this ten-
dency.

There will be occasions when wind, sea state or
balance require that a small amount of headsail be
set with these rigs.

With the headsail backed you may be able to
leave the helm in neutral, or a slight amount to
windward or leeward may be required.

Sloops have a slightly more difficult time heaving
to because of their large mainsails, and the fact that
when these are reefed their center of effort moves
forward. You may find that using the mainsail
alone works best. Sometimes the traveler will have
to be let down, or the sail sheeted in a reaching
position, with the helm put up into the wind. The
jib can be backed against the main, but will have to
be very small in area.

If you find that your single-stick rig is difficult to
heave to, the use of a backstaysail (riding sail) will
often provide the sail area aft to balance out the
mainsail.

If you are using a headsail while hove to for long
periods of time it will be necessary to insure that
the sail does not overlap any shrouds, or chafe will
be a problem. Likewise, sheets should be lead
inboard of the cap shrouds, so they do not bear and
chafe on the shrouds (typically you can find a fair
lead between the cap and lower shroud).
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On Intermezzo, with her ketch rig, we
often employed just the mizzen to hold us in
position, although we found that as the wind
increased we had to add a small headsail to
balance it. In moderate-force winds a stay-
sail with reefed main usually worked well.
Both Sundeer and Beowulf hove to nicely
with just mizzen (these sails were quite
large). Intermezzo II’s cutter rig required
that we use a staysail backed against some
degree of mainsail.

Practicing

The easiest way to try heaving to initially is
a simple tack, leaving the jib sheet cleated.
As you come about with full main and jib
backed, the bow will swing off the wind.

On many yachts you will find the bow
down at 60 or more degrees. Next try bring-
ing the helm to windward and see if that
brings you closer to the wind.

If it doesn’t do the job properly, this is a
sign you need to reduce forward sail area.

Reduce the size of the headsail until the
boat is lying at a closer angle to the wind—at
amaximum of 40 to 60 degrees.

If the boat will not lie this close with a
headsail, try heaving to bare headed, with
just some mainsail or mizzen set.

On the other hand, if the boat heads too
close to the wind and wants to tack, you will
need to reduce sail area in the main or miz-
zen, or increase the sail area forward.

If your boat wants to round up, and won’t
stay quietly to leeward, try easing out the
main boom.

Sometimes a backed headsail, working
against a well eased main boom is all that is
required for otherwise recalcitrant sloops.

Once you have a system established for this
in light to moderate conditions, you can
interpolate what refinements are required as
the wind and seas increase. With a little prac-
tice you will quickly find the right combina-
tion of sails and helm to use as a starting
point. It helps to make a log entry with this
data, to which you can refer in the future.
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John Neal

When Do You Heave To?

If you use heaving to as a storm tactic, rather than to slow down or
increase comfort level, you will have been sailing for some time prior in
building winds.

If you are making good progress towards your destination, you might be
reluctant to stop. This is especially true if you are broad reaching or running
where wind and wave forces seem reduced by the drop in apparent speed.

Of course, the moment you head up into the wind, apparent wind and
wave speeds escalate—and what was a boisterous sail downhill suddenly
can look a lot more intimidating.

If the boat and crew are up to the steering requirements and the boat can
be positioned properly in relation to waves, the best thing is probably to
continue on course.

But if the boat is becoming hard to control, and shows a tendency to
broach and/or round up, it may be time to pick that calm spot we discussed
earlier, and heave to.

The less experience you have in heaving to, the earlier this should be
done, before wind and sea state increase too much.

Getting turned around and stopped earlier, rather than later, allows you to
sort out the proper balance of sails, helm, wind, and wave. Once the boat
has settled down, you can study her reaction to the conditions and make a
baseline in your mind against which any changes in the future can be mea-
sured.

In lighter wind ranges you
can adjust the roller-furling
jib to optimize balance.
However, once the wind is
up to gale force it is usually
best to set the proper size
sail, preferably on a cutter
stay.

Checklist for heav-

ing to if the bow
falls off:

OReduce sail area
forward.

0 Add sail area aft.

OlIncrease windward
helm pressure.

If the bow heads up:

OAdd sail area for-
ward.

0 Reduce sail area aft.

Olncrease  leeward
helm.

If you have laminated
sailcloth you will
need to keep it off of
shrouds and mast
when hove to—or
change sails as lami-
nated sailcloth
breaks down quickly
when sails chafe.
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If the seas are not breaking, you can heave to on either tack. If there are no navigational or
weather constraints, the tack with the seas most on the beam (below) will be the most comfort-
able. However, when the seas begin to break, you want the bow as close to the oncoming waves
as possible (above). In both of these drawings the wind and seas are the same. The wind is from
220 degrees and the seas are veered about 20 degrees in a clockwise direction. Both tacks have
the boats sitting 60 degrees off the wind. Notice the extreme difference in the angle to the
waves. Above the waves are at a 40-degree angle. Below they are at an 80-degree angle.
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After a frontal passage things get a little more complicated. Both of these drawings have the
wind veered to the northwest (310 degrees), as is common in the Northern Hemisphere after
the passage of a cold front. There are now two sets of waves to deal with—the new north-
west-wind waves and the older waves and swell from the southwest wind. The waves are still
veered 20 degrees or so from the wind angle. On port tack (above) the northwest wind waves
are okay with the bow but the older southwest waves are now on the stern quarter. Combi-
nations of the two wave systems will be on the beam. This is a decidedly risky tack. On star-
board (below), the boat is splitting the difference between the wave sets, with combination
waves right on the bow.
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Most vessels could not heave to safely in these conditions. It is blowing 60 to 70 knots, gusting
higher in squalls. Seas are running an easy 30 feet (9m), up to the occasional 50-foot (15m)
wave.

The heavy-displacement, full-keel boat in the foreground might create a slick to windward if
handled correctly. This slick off the keel theoretically calms the breaking waves. As you can see
in this image, there are crests breaking off the bow and stern, but not amidships.

Very few (if any) modern yachts create a slick—or enough of one to be valuable in these condi-
tions. If you cannot run, and don't have the crew to steer actively, heaving to and allowing the
boat to slowly fore-reach sometimes makes sense. With the boat moving through the water, a
moderate amount of dynamic stability is added. The boat can therefore sometimes move itself
out of the way of a crest, before the crest breaks as shown with the upper boat.

Note how the boat is hit by the crest in the middle of its passage across the page. The wave
knocks the boat 15 or 20 degrees off course, but then the rig brings her quickly back onto a

5

closer heading to wind and waves.
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When the seas start to break, it is critical to
heave to on the tack which keeps your bow
pointed closest to the most dangerous waves.

In the image above, the boat at bottom left is
on starboard tack. Because the wind is
backed 15 to 20 degrees to most of the seas,
this tack has them almost abeam of the
crests—a very dangerous position.

Contrast this angle to the upper boat in the
same image, which is hove to on port tack.
They have their bow almost directly into the
waves, a much safer attitude.

The problem with a passive tactic like heav-
ing to is that you lack the option of working
around the dangerous waves. If you're at the
wrong place at the wrong time, the odds of
getting knocked down increase with any form
of passivity. Look at the photo alongside
(bottom left). This is a breaking wave under
the black arrow in the top image. You could
dodge this if you were steering.
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Lady Be Good in more moderate conditions in the Mediterranean.

As anyone who has
spent time in the
Mediterranean can
attest, the winds
come up quickly,
often unforecast,
and create a sea
that is short, steep,
and uncomfortable.
It's often necessary
to slow down and
hold station due to
difficult landfalls, or
justto ease the load
on boat and crew.
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Mark Hoffman has been
cruising in the Mediterranean
aboard his 53-foot (16.25m)
steel Van De Stadt ketch, Lady
Be Good. She is a late-1970s
design, with fin keel and skeg-
mounted rudder, displacing
24 tons.

Mark and his crew of three
went through a moderate gale
in April of 1998 in the Tyrthe-
nian Sea between Sardinia,
Sicily, and mainland Italy. His
comments follow:

Southwest wind 36-47
knots with higher gusts. We were on a passage from Elba, Italy, to
Athens, Greece. Wind rose from 15 knots to gale-force fairly
quickly, raising a typical short, nasty slab-sided Mediterranean
gale sea. Every other one seemed to be breaking.

No warning from weatherfax or Italian voice forecast. The
period between seas was very short. Both crew seasick but func-
tional. They thought they had everything under control so
didn’t call me soon enough. Woke to overpowered condition.

Used engine at low revs to hold bow at slight angle to waves
while crew secured main, dropped working jib and mizzen and
readied storm trysail. Trysail was already hanked on to its own
separate track and ready to go.

The hardest part was freeing the main halyard from the main-
sail headboard and transferring to the trysail. Crew valiantly
managed to get this done between bouts of vomiting. The head of
the mainsail being out of reach meant one of the crew had to
stand astride the mast at boom level as the yacht was rolling
and pitching wildly. (Next time will have the main halyard off
way before conditions get that serious.)

Raised trysail, sheeted in tight, and experimented with rudder
position to get best hove to position. Found about 10 degrees
of leeward rudder would hold the yacht about 40-45 degrees off
the wind. There was a good slick to windward from the stalled
keel and we began to drift slowly northeast towards Sardinia.

Had plenty of searoom so not too worried. Stayed hove to for
about six hours until wind moderated. Vessel motion was very
comfortable. Used lock function on hydraulic steering system to
keep rudder angle constant. Next time will try using just reefed
mizzen for heaving to. Used radar alarm function for traffic,
and GPS chartplotter to track our drift.




HEAVY AIR BEATING

Beating to windward, whether in protected waters or offshore fighting big
seas, requires the maximum in boat efficiency and crew skills.

Small differences in vessel preparation, helming, sailing angles, and sheet
positions can pay huge dividends.

Knowing how to make the best of the wind and sea when going upwind,
will not only shorten an otherwise uncomfortable passage, but may have
substantial safety benefits as well in extreme conditions.

In this chapter, we’ll be discussing the various factors upon which you can
work to improve your weatherliness, and how to pick the best course. We’ll
then go into the art of motorsailing to weather, an approach which may just
provide the ultimate storm tactic in many situations.

But first, join us back aboard Intermezzo, while we finish our last leg
across the Indian Ocean, from Mauritius to Durban, South Africa.

MAURITIUS TO DURBAN

This 1,500-mile passage is probably one of the most difficult in an entire
circumnavigation. Everybody gets hammered. You prepare for it the best
you can, and then make the fastest trip possible.

Our passage began in the trade wind regions—Mauritius lies at the edge
of the tropics. For the first few days we enjoyed typical tradewind sailing,
albeit somewhat lighter than we’d experienced for most of the Indian
Ocean. By the fourth day, as our latitude dropped, it began to turn chilly,
and the trades gave way to variables.

We worked Intermezzo through every wind shift, keeping her moving as
fast as possible. Up with the drifter, then back to twin headsails in the fresh
breezes. When the wind was lighter and aft we’d fly the spinnaker and even
mizzen staysail. We wanted this passage over as quickly as possible.

Southwesterly Gale

Early afternoon and the wind suddenly switches from northeast to south
and then southwest, with virtually no change in the barometer. We shorten
down to reefed main, staysail, and number-4 jib in the rising winds, expect-
ing our first gale. However, the breeze tops out at 18 knots, and then backs
off to 12 knots within a few hours—false alarm.

By the next morning the wind is in the northeast, blowing a steady 18 to 20
knots. We are back to drifter to leeward, jib on the pole, and full mainsail.

The fair winds continue and we make excellent time averaging close to
180 miles per day.

Two days later with the barometer slowly dropping from 30.21 to 30.09
the wind continues to be out of the northeast. However, sheet lightning to
our south and the lower barometer indicate that we’re in for a change in
weather. The drifter is stowed, and we tuck a reef in the mainsail, leaving
the number- 4 jib on the pole.

We give Intermezzo our usual daily inspection, tighten the lashings on the
hard dinghy and life raft, and check out the rig. At the upper end of the port
aft lower shroud on the main mast three broken wires are exposed at the
swage terminal. These are replaced with some difficulty as the clevis pin has
frozen in place, and it must be sawed in two for removal.

There are some
weather scenarios in
which beating pro-
vides the quickest
relief from an oncom-
ing storm system—if
you are caught in the
dangerous quadrant
of a tropical storm,
for example. You may
be set down on a lee
shore, and need
room to weather to
make it past a head-
land.

There are also
extreme heavy-
weather situations
where beating may
be the safest tactic.
We've already seen a
good example of this
in the 1998 Sydney -
Hobart race with Bin
Rouge.
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South African pas-
sage issues:

OYou have to time
seasonsright. Leav-
ing too late in the
year, you are poten-
tially exposed to
the most vigorous
cyclone area on the
planet.

ODeparting  early,
the equinoctial
gales are a prob-
lem.

OHeading west puts
you on a collision
course with the
weather systems as
they sweep up from
the Southern
Ocean.

OThe most direct
course passes un-
der the island of
Madagascar, cross-
ing shallow banks.
If caught there dur-
ing a blow, the
odds of escaping
breaking seas are
not great. So you
must dip south a
couple hundred
miles from the
rhumbline.

OAs you close with
the South African
coast, you face the
south-flowing
Aghulas current.
Not only does this
stack up the pre-
vailing southerly-
quadrant seas, but
the warmth of the
Aghulas provides
extra power for de-
pressions crossing
its boundaries.
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Durban, South Africa

By the time the stay is back in place a line of frontal clouds is clear on the
southern horizon. The gale hits in textbook fashion for this part of the
world. One minute we’re broad reaching in 25 knots of northeasterly
breeze, then it is calm for a few minutes, and then wham, 30 knots from the
southwest.

Within 30 minutes, it’s blowing a steady 40, gusting higher.

We drop the number-4 jib and go to the heavy staysail, leaving the main-
sail single reefed.

The sea state is confused, to say the least. With new southwesterly wind
waves colliding with the northeasterly swell, Intermezzo is having a diffi-
cult time picking her way through the slop.

Our powerful Aries windvane is doing its usual excellent job of keeping
us on course. The problem is picking the right course to be on through the
chaotic sea state.

We try keeping the boat at speed, with the apparent wind at 50 to 60
degrees. She shoulders her way through the seas, throwing huge amounts
of water around, more than a little of which finds its way below.

We then head up a few clicks on the Aries, so that apparent wind is at 25
to 30 degrees. Speed is down to 3 knots or so, and the waves are twisting us
this way and that, but the boat is riding more comfortably.

The only problem with this strategy is the mainsail leech luffing violently.
We worry it will damage itself, but think the gale will quickly ease off and
the wind will free up for some reaching.

By 1635 the wind continues to blow a fresh gale, still on the nose and
we’re thinking about another reef. Just as we’re getting into our foul
weather gear and harnesses the main begins to tear—a repair made a few
weeks previous has given out—and by the time the sail is secured, it has
flogged itself to rags.

We hoist the mizzen and continue on under jib-and-jigger rig, making a
respectable (and now quiet) 4 knots on course. The boat is standing up bet-
ter than she was with the mainsail, and picks her way nicely through the
seas. The rig has just the right amount of drive in it, coupled with a lower
center of effort, so we have the power to push through the confused seas.

Help |
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By early evening the breeze backs off, and we’re faced with working the
boat in light winds without our mainsail.

In the next couple of days the cycle of quick moving southwesterly gale
repeats itself twice. We get used to the signs, and stow the big jib before the
onset of the wind. Shortening down to heavy staysail and mizzen continues
to work well for us.

In the Aghulas Current

By the evening of our ninth day at sea, the signs are in place for another
gale. We are running hard before 30 knots of north wind, but the barometer
has been dropping and the sky is black to the south. The wind drops, then
suddenly shifts to the southwest and comes back at 35 to 40 knots. We tack
from starboard to port, and harden up on the wind.

The sea state is far more confused than in the past. We’ve been in the
Aghulas current now for half a day or so and when the northeast swells
were predominant, it smoothed them out nicely.

Now the current is fighting the waves, which are extremely steep. Every
second or third wave is breaking on top, and about once an hour a large crest
catches us and breaks over the boat.

Driving slowly to windward, pointing as high into the wind and waves as
we can while still maintaining steering control, Intermezzo shoulders her
way through the breaking crests. She slows momentarily then, as she heads
down the back side of the waves, accelerates again.

A shuddering crash announces another breaking sea. Intermezzo slows,
heels further, and begins to free herself of the accumulating water on the
side deck.

Linda, Elyse, and Sarah remain in pilot berths, secured by extra-high lee-
boards, while I peer out of inch-thick (25mm) doghouse windows at the
huge seas marching endlessly across the horizon.

There’s no sign of clearing in the sky to windward. Every few minutes
another sea catches us at the wrong attitude and rumbles aboard. The prepara-
tions made before crossing the Indian Ocean are now paying dividends. The
anchors, dive gear, and outboards moved from the deck to our bilges help sta-
bility and make it possible for our little ship to make forward progress while
friends in this same blow are fleeing to leeward in their yachts.

Linda stirs in her bunk. She lifts the night shades from her eyes and sends
me a questioning look. I sigh, shrug my shoulders and tell her the barometer
is holding steady with no sign of imminent change for the better. Pretoria
radio has not dignified our storm with so much as a comment in the most
recent forecast to shipping.

”How about some lunch?” Linda asks.

Although not really hungry, I know I should eat. Linda slips a leg over the
leeboard (on our next boat it will be leecloths with tackles, I vow for the
hundredth time) and scrambles awkwardly out of her snug berth.

She works her way forward towards the head, moving carefully between
handrails. How many times have we appreciated those few extra points to
hold onto since we mounted them in California?

Throughout the
evening and morning
hours, the barometer
rises while the wind
stays steady in direc-
tion at gale strength.
This indicates we're
caught in a compres-
sion zone between
high and low. It'll be
interesting to see
how long this lasts.
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At the beginning of a
ale, the waves will
e moderate in size

like these—in this

case 6- to 8-footers

(1.8 to 2.4m). The

crests are quite close

together as the gale
has just started to
blow. As the storm
continues, the height
will increase and dis-
tance between crests
will lengthen. On a
vessel like Inter-
mezzo, you need to
maintain a good turn
of speed with these
waves to keep flow
over the relatively
inefficient keel. Note
the soft spot between

crests. It you have a

choice, this is the best

place to put the bow
as the crest rolls by.

When a crest slams
into the bow, we are
knocked off course
to leeward. In a few
seconds the Aries
has us back on
course. We would
not want to be beam-
on to these seas for
very long.

At other times, we
get hit on the stern.
This tends to swing
the bow into the
wind, the staysail
begins to luff vio-
lently, and we all hold
our breath waiting to
see if we'll be caught
aback. Itis not a com-
fortable feeling.
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Lunchtime

Linda reappears looking refreshed and ready to take on the world, or at
least to brace herself in the galley. She moves aft using the lower-level
handrails (she and the kids have a hard time in the middle of the boat reach-
ing the higher handrails that work well for me). She enters the galley, takes
alook through the windows, and fastens her safety strap.“What would you
like for lunch?”” she asks.

“Surprise me.” [ reply.

She unlatches the freezer door latch and looks for a moment, “How about
some of that chili I made before we left Mauritius, with fresh onions?”

Linda’s habit of preparing a series of meals in advance of each passage is
once again much appreciated by the crew. Turning to windward she lifts the
external hook that keeps the locker door closed, even during a knockdown.
She extracts a pot, lifting it over the 2-inch (50mm) shelf fiddle with one
hand while holding down the pot’s retaining shock cord with the other
hand. In a few minutes, Linda announces lunch is ready.

In bare feet I move to the saloon table. Even with a damp cabinsole the
nonskid walnut shell finish in the varnish gives me good footing. With one
hand for bracing and the other for my bowl of steaming chili, I carefully
seat myself behind the table. Fiddle rails around the table edge hold my
bowl, while the extra fiddle rails in the center maintain onions, cheese, and
drinks in position. Plates with high edges do an excellent job of keeping
condiments from scattering at our 30-degree angle of heel.

Linda hands me a plastic bag filled with crackers. We’ve learned the hard
way to put everything that needs to stay dry in heavy plastic. That goes for
sheets, towels, clothes, and foodstuffs. There always seems to be a leak
somewhere aboard. It doesn’t have to be large, but opening a locker or
drawer and finding soggy effects does take its toll on morale. So we prepare
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with plastic before every passage.

Periodically a breaking crest, perhaps twice as large as the others, rears
up. We see them sometimes in the distance, and occasionally closer than
we’d like. The smaller breaking crests, perhaps 5 feet (16m) of white water
on top of a 25-foot (82m) wave do not seem to be a problem, as long as we
continue beating.

The mizzen is reefed down to handkerchief size and balanced by the
storm staysail, which is making it easy for the Aries windvane to keep us at
the correct heading.

One of us is on watch at all times, in foul weather gear with harness
attached. If we are caught aback we’ll have to release the staysail sheet
quickly to get the boat back on the wind. Otherwise, we’ll end up beam-on.

The rest of the crew is confined to their pilot berths, leeboards in place—
the safest place in case of a knockdown or worse.

Optimal Speed

There seems to be an ideal speed for Intermezzo. Right now we are making
3 knots through the water. This is just enough to give her large spade rudder
some force, and coupled with the fast-reacting Aries seems to be perfect. If
we slow down—if the wind drops, for example —we’ll need to add sail area
or the steering system will not be able to cope with the waves.

On the other hand, when we are moving faster, Intermezzo tends to fly off
the back sides of the steep seas, landing with a crash—hard on the boat as
well as the crew.

By late afternoon we’ve been in this blow twice as long as any of the pre-
vious gales. The seas are continuing to build.

We consider running off, but with a ripped mainsail we are loath to give
up ground to leeward. Still, if it gets any worse...

Then it’s time for our afternoon radio schedule with friends on other
boats. It appears we are all caught in the same weather system. Jim and
Cheryl Schmidt aboard the 70-foot (22m) Win’Son are motoring directly
into the seas at 5 to 6 knots.

Dean Vincent aboard the 40-foot (12m) Eos has been knocked down,
masts in the water while running with bare poles. He has added a storm jib
to increase speed and has had no more problems.

South African friends, who left Mauritius two days ahead of us aboard
Senta, a 43-foot (13m) sloop, have been lying ahull closer to the coast.
They’ve been rolled and dismasted, but are making their way under power
the last 60 miles into Durban.

The four of us are in an area approximately 100 miles long (east to west)
by 50 miles wide (north to south), and all have similar barometric pressure
and winds. The breeze is now blowing a steady 45 to 50, gusting into the
low 60s.

We wonder among ourselves if the wind will ever drop off, or if the South
African weather service will notice that it is blowing harder than the fore-
cast 15 to 20 knots (they never do).

Like all gales, this one eventually passes into memory. Before long we are
tied up to the quarantine buoy in Durban, awaiting the arrival of customs.

Lessons:
OAs we sat in the

cozy bar of the Dur-
ban Yacht Club dis-
cussing this last
blow, it became ap-
parent that the tac-
tic of beating into
breaking seas
might in some cas-
es be safer than
running off.

OlIntermezzo  and

Win’Son handled
the seas onthe bow
with ease. In both
cases, the occa-
sional large break-
ing sea slowed the
boat and put a lot
of water on deck,
but had no tenden-
cy to knock us
down.

OBoth of us could

have handled run-
ning as long as
we'd maintained
enough speed for
good steering con-
trol. Eos had no fur-
ther problems with
knockdowns once
speed was in-
creased by adding
a storm jib. Howev-
er, if the wind had
picked up another
10 or 15 knots, in
those steep, break-
ing seas beating
would probably
have been the saf-
est tactic.

331




Nuclear Electric at the start of a wrong-way (westabout) voyage around the world. She is powered up
with full main, number-5 jib and storm staysail. She will be able to reduce sail as the wind comes up by
first reefing the main, then dropping the outer jib.
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UPWIND SAILING TECHNIQUE

The difference in sailing to windward in a fresh breeze—say, 25 knots—
and in a full gale is one of scale. The helming techniques and to some
degree the way the boat is set up are similar.

The major differences are in fine-tuning sail trim and working the waves.

The best way to learn to sail upwind in heavy weather is to become profi-
cient in moderate conditions. Then, practice when you get the chance in
more boisterous weather.

Another approach is to practice in smaller boats. A day with 25 knots of
wind and 3-foot (10m) seas to a 20-foot (6m) vessel is the same in scale as
a 35-knot day and 8-foot (2.4m) seas in a 33-foot (11m) yacht.

Variables
There are a number of variables in this equation. The first is hull shape

and keel/rudder combination.

The more fin there is below the canoe body (hull) and the higher the aspect
ratio of that fin, the better you will be able to sail slowly uphill. (You will find
adiscussion of heavy weather design characteristics starting on page 608.)

Rick Tomlinson
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Shallow draft vessels as well as those with full keels and attached rudders
are not going to be as efficient as those with fin keels and spade rudders.

The shape of the sails being used is a huge factor. If the sails have efficient
shapes for the wind range —typically very flat—without hooked leeches,
and if they maintain this shape as the wind increases, you are ahead of the
game.

Go back and review Josh Porter’s comments on his sail inventory (starting
on page 25) to get a firsthand impression of how critical this is.

For a given boat there is little you can do about the hull shape or keel and
rudder—but there is much that you can do about your sails.

Sail trim is another factor. In many cases, you will want to use outboard
leads, and have the main traveler well eased as the winds increase —unless
you are pinching into the wind and waves. The jib-sheet lead will also need
to be adjusted so there is a nice twist-off in the upper portions of the head-
sail.

In heavy air the fore-and-aft lead position on the jib sheet needs to be posi-
tioned so that the leach does not chatter. If the leach does chatter, move the
lead forward until it stops or better yet, tighten the leech line.

Optimum sail trim is not something you can learn about in a book. It needs
to be practiced, ideally with a similar boat alongside.

The condition of the bottom and prop is also a big factor. A clean bottom
will be at least 10 percent faster to windward than one that has a bit of algae
and grass on it.

Finally, the lower and more concentrated your moveable weights are, the
stiffer and more comfortable the motion of the boat will be.

Hobby-Horsing

Yachts with narrow bow entries, short overhangs, efficient keels and rigs,
and centralized rigs will seem to work their way through the waves with
ease.

In the same conditions, boats with long overhangs, inefficient keels and
rigs, and lots of weight in their ends will tend to bob up and down—hobby-
horse—in one place.

Their keels are stalled, and they never seem to be able to make any
progress.

In this situation, you need to somehow change the relationship between
the boat’s pitch period and the wave frequency.

One way is to head off more—sail at a wider angle. Another is to increase
speed—often hobby-horsing is the product of not enough momentum to
carry the boat through the waves.

Our first Intermezzo, for example, had only one speed to windward in
most conditions —fast. The only way around this was to slow her down to
the 3-knot range, which in some situations —if it was blowing hard and she
was carrying small sails—was enough speed to keep her fins lifting.

Many  modern
designs like to go
fast in short choppy
seas, but can be
slowed right down if
required as the seas
build. The difference
is primarily one of
overhang (or lack
thereof in the new
boats) and keels,
which are much more
efficient.

333




UPWIND SAILING TECHNIQUE

This photo is taken as the boat is coming through a crest to windward (bottom left). The bow will be
pulled off to leeward (to the right in the photo) as the boat comes through the wave. This helps to
accelerate and maintain good steering control, in preparation for picking the spot to cross the next
crest. These are relatively modest waves, from 25 knots of wind, just perfect for practicing your upwind
techniques.

The wider the sailing
angle, the more time
there is between
wave crests. This
effectively increases
the wave period.
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Sea Shape

In a heavy-weather context, the overriding issue is sea shape. If the wind
has just come up, or you are sailing in gale-strength winds but with a land
mass to weather blocking the waves, finding the right combination of sail
and angle is easy.

But once the waves develop, you need to help the boat pick its way
through them. The steeper the waves, the more creative you will need to be
in finding the right groove.

In smaller waves, and/or those that are not breaking, it’s often possible to
pinch up sharply as you go over the wave, then pull off gently on the back-
side. Pinching-up accomplishes two things: First, you trade speed for dis-
tance to windward. Second, with speed reduced, there is less chance of
launching yourself over the crest and dropping into the trough with an
uncomfortable and loud bang.

Falling off on the backside of the wave gets the boat moving again, and
leaves more wave under the bow to cushion the drop.

The technique in larger waves is similar, except you have to be much more
careful putting the bow into the waves to not slow down too far and/or be
caught aback. If the waves are not breaking dangerously, then you may find
that shortening sail, to slow down a bit, and sailing at a wider angle is actu-
ally faster and more comfortable.

Stock Newport
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Both photos Richard Bennett

Beating in moderate gale conditions—30 knots, gusting higher. One reef in the main and a num-
ber-3 jib are too much sail area. Note how both sails are eased and twisted off to de-power them.
They would be moving faster with another reef in the main and a smaller headsail, since both could
then be efficiently trimmed.

In the upper photo note how the bow has dropped into the trough after they avoided the crest
(arrow) immediately to windward. In the lower photo they were unable to avoid the crest as you can
tell from all of the spray around the bow. The boat has been pulled off to leeward by the helmsman
to build speed and soften the wave impact. Note the soft spot just to windward (arrow). Had they
been able to cross there it would have been easier on boat and crew.
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Here we are in a bit more wind—40 to 50 knots, gusting higher. There is some adverse current
stacking up the waves as well. Note how steep the backs of the waves are. This boat is sailing
with a moderately reefed main, all the way down on the traveler and well twisted off at the top,
and a number-5 jib, also twisted off to de-power.

They approach the wave as close to straight-on as possible, and then pull the bow off on the
back side. In the lower photo look how close the crest of the next wave is to their bow. Even
allowing for foreshortening by the camera these are very steep seas!

Both photos Richard Bennett
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Picking your way to windward around the waves requires that the helmsman or a crewmember
watch the approaching wave crests. It is best to keep your eye peeled three waves to windward, so
you have some time to plan where to head for the smoothest patches of water, avoiding the larger
crests as much as possible.

The basic approach we've been discussing—heading up a bit as you come into the crest, and then
down immediately as the crest passes—is shown here.

How Much Sail Do You Carry?
If we could count on the wind blowing at a sustained level the question of

how much sail area to carry would be easy. You pick enough area to keep
you moving, but not so much that you are overpowered in the gusts.

If the seas are not breaking, and we are talking about the most comfortable
level of sail area, the norm is to set up for the gusts. This means you are
somewhat underpowered during the average wind strengths, and extremely
underpowered in the lulls.

However, if the seas are breaking, and speed is necessary for good steer-
ing response, (and perhaps for blasting through the crests), then you need
to be carrying enough sail area to keep you moving in the lulls.
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If you are carrying
too much sail what
do you do when the
puffs come through?
The answer is to
feather—in other
words, head up a bit
so the sails luff,
thereby relieving
load on the boat.
This luffing is going
to be loud not to
mention hard on the
sails. The sails need
to be in top shape,
and well constructed
to take the abuse
that feathering
entails. This is why
storm sails should
not be used or
exposed to sunlight
except in heavy
weather.

More feathering will
be required at the
top of a wave, where
the wind is strongest.
This works in concert
with the need to
bring the bow into
the crest.

Another factor to be
considered is the
wind in the troughs.
In really large seas,
small-boat rigs will
be blanketed in the
troughs, and speed
will drop precipi-
tously.
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Arrangement of Sail Area
The steering balance of the boat is a function of many built in design fac-

tors, about which you can do nothing. However, you do have control over
where the storm canvas is flown, and the center of effort of the sail plan.

In order to insure that there is adequate weather helm, the sail area will
need to be moved towards the center or aft end of the boat.

What you want to avoid if possible is flying just a storm jib from the bow,
with no balance from mainsail or trysail.

If a headsail is the only sail flown, it should be off a cutter stay.

In most cases, if you have to choose between going to weather with a try-
sail or storm jib or a deeply reefed main or storm jib, you will be better off
with the trysail or deeply reefed main as either one generates more weather
helm which makes it easier to feather into the crests.

Using Weather Helm
Weather helm is an advantage, and you should be trimmed up so there is a

modest amount.

When you feel weather helm on the rudder it means that the rudder is
working. This means it’s sharing lifting loads with the keel, which is effi-
cient, as long as the rudder angle is not more than 5 to § degrees.

Secondly, when the time comes to feather up in the crests, weather helm
automatically takes you into the wind, without having to exert much force
on the helm.

On the other hand a neutral helm or a lee helm can be extremely danger-
ous. Aside from being inefficient, when you need to head up into a crest,
you have to force the boat up and she may not respond quickly enough.

Sheeting Angles
In normal heavy-air beating, before feathering into breaking seas

becomes a safety issue, it’s generally best to have sheets on outer leads and
the main down a bit on the traveler.

This reduces the angle of attack on the sails and allows them to generate
their power without excessive healing when you are sailing at the wider
apparent wind angles generally required to make the best progress through
the seas.

However, when feathering through the breaking crests becomes a safety
issue, you may want to consider oversheeting (having the main/trysail
and/or jib sheeted further inboard than would normally be the case).

Oversheeting will reduce flogging.

Playing Frontal Wind Shifts
Unless you are in a compression zone between a high and low pressure

system, the odds are that any strong breeze will have come to you via a low
pressure and associated front.

When the front passes, there will be a major wind shift, typically 90
degrees or more. The key is to be on the favored tack, that which takes you
towards the expected shift on the most direct route.
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The alternative is to heave to, awaiting the passage of the front, after
which you can start sailing again with a reaching breeze. (This subject is
covered in great detail in Mariner’s Weather Handbook starting on page
193, as well as on page 194 in the Weather Tactics section of this book.)

Tacking
Tacking is best done during lower wind levels and relatively calm sea

states, as opposed to periods of big seas and heavier winds.

The main concern is to avoid being caught by a crest while tacking. Also
make sure that nothing hangs up on the sheets which might cause you to be
caught aback and then pushed broadside to the waves.

After the decision to tack is made, take your time and wait for the right
conditions. It might be five or ten minutes but when the time comes, act
decisively. Don’t hesitate or slow down mid-way through the tack or you
may be caught in irons or aback.

- i gt 2 - . - :
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When tacking it pays to take your time, watch the waves, and wait for a smooth patch of sea which
coincides with a lull in the wind. The boat should be put about just after you come through a crest,
when you have full speed on (just used for punching through the wave crest). Put the helm over just
as you pass through the crest (boat on far right).
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Keel efficiency and
leeway become
much bigger issues
when sailing in large
waves. The more
the boat gets
slowed down by the
seas, the higher the
keel loading will be
and the more lee-
way you'll make.

Since the ability of
the keel to generate
lift is a function of

boatspeed
squared, small
increases or

decreases in speed
have a huge impact
on efficiency. Often
you will find that
when the seas start
to hump up, you
need to sail a some-
what wider angle, to
maintain boatspeed
and thus flow over
the keel.

Sometimes heading
10 degrees off the
wind will actually
result in better
progress dead to
windward, since lee-
way is reduced.
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Remember if a headsail is being used, when the sheet is eased, it will flog
like mad as the sail comes through the eye of the wind until it is sheeted
home.

If this flogging sheet wraps itself around a mast cleat, winch, or shroud,
you will have to run off downwind to clear it.

If running off is required, it must be done expeditiously by easing the
main or trysail sheet (which will otherwise hold you into the wind).

It is far better to make sure the sheets are handled quickly and cleanly in
the tack, so that flogging is eliminated or at least minimized. To ensure a
clean tack, practice with the sails you’ll actually be using.
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There is always a tack which brings the waves more on the bow, and another which has them more
on the beam. Often the angular difference to the waves is as much as 20 or 30 degrees.

In moderate conditions the wider wave angle will be more comfortable. However, this leaves you
more vulnerable to breaking crests. With breaking crests the best tack will typically be the one
which takes you most directly up the crest. With crossing seas, in breaking conditions you will
need to choose the tack which allows you to adjust course into the cross sea if that is necessary.

Heel Effect

Heel works in different ways with different hull shapes. From a slamming
and comfort standpoint, boats with flat bottoms forward need some heel
angle.

Hulls that have more deadrise and more V-shape forward will have a
softer ride at a more upright angle.

On heavy boats with lots of deadrise angle forward, excessive heel leads
to pounding on the flat of the topsides. For these designs it’s usually better
to sail with minimum heel.

We also have to consider keel efficiency in this equation. It’s generally
understood that keel efficiency drops off with something like the square of
the increase in heel angle. So, for maximum fin efficiency, you want to sail
as upright as possible.

How this works out in any given situation is a function of wave shape and
boatspeed. The optimum combination of heel angle, wind angle, and
boatspeed is always changing—so as conditions change, experiment.
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Sail Trim

On the tack which is
free of the wave angle
(typically starboard
tack in the Northern
Hemisphere, port tack
in the Southern) the
boat should be set up
for increased weather
helm. As we’ve dis-
cussed before, this
means more sail area aft
and less forward.

You can also affect
weather helm with sail
trim. Powering up the
mainsail, with less twist
on the leach and a
closer-to-center trav-
eler position creates
more rudder loading.

At the same time, eas-
ing the jib out a bit and
allowing more twist
decreases leeward
helm.

It’s often fastest to
have the main sheet
traveler hiked up to
windward, past the cen-
terline on the favored
wave tack.

On the opposite tack,
where your nose is
almost into the waves,
less weather helm is
desirable. In this case,
the main traveler will
be eased and the jib
sheet will be trimmed a
little harder.

Mainsail twist will be
increased, and then if
required, some twist
can be taken out of the
jib.
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A nice day for a sail! Sixty knots steadly, gusting 75 to 80 knots, current against the seas. The yacht
shown is picking her way to windward carrying just a trysail, which is sheeted to the rail and eased
a bit to de-power it. Look at the top photo and notice how much of the seascape has waves of a
negotiable size. The really big crests occur occasionally, even in this much wind. In the upper photo
they are climbing an intermediate-sized non-breaking wave—probably about 18 feet (5.5m). The
bottom image shows the boat after having come through the edge of a breaking crest. If they had
hit the peak of the crest (arrow) they would have slammed to an abrupt stop.

Both photos Richard Bennett




i, ¥

344

o . C
SR RS " . {
LS
. "
.

A cross sea from a frontal shift or another storm system some distance away complicates every-
thing. You have to be concerned with combination waves, which can pyramid up and break unex-
pectedly, as well as breaking seas from the crossing angle.

Where the cross sea is the result of a wind shift as the front passes, it is typically best to be on star-

board tack in the Northern Hemisphere (port in the Southern) as this keeps your bow into the com-
bination waves, closest to the waves from the northwest wind (which is probably stronger than the

previous southwester).
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Patrick Roach

Force 12 conditions (65 knots and up) and hard on the wind. Flying a storm jib off the bow like this
makes it hard to feather into the puffs. As you come up a large wave and are exposed to the full force
of the wind at the top, there will be a tendency for the bow to blow off to leeward—exactly what you
don’t want, until you've passed through the top of the wave and are on your way down the backside.
Note how sloppy the mainsail furl on the boom is. This extra windage will hurt both boatspeed and
angle. In a knockdown, there is more surface for the wave to work against.

Nicely shortened down and sailing upright.
In these moderate conditions, with a small
amount of wave action, being under-pow-
ered like this offers a good compromise
between comfort and progress.

However, if there were more seas running,
they would need additional sail area and
heel angle to build speed to penetrate the
seas.

Note the shape of the roller-furled jib. This is
a really baggy sail and will create huge
amounts of drag. They would be much bet-
ter off with a smaller, properly shaped sail on
the headstay.
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Heavy air beating
check-list:

O Correct sail balance
for maximum steer-
ing control.

O Adequate speed for
good steering.

O Proper tack to get
out away from
weather system—
or;

O Proper tack for ma-
neuverability with
crossing seas.

OSave energy dur-
ing early parts of
the storm so you
are at your best
when called on to
steer actively.

O Be alert to shifts in
the wind and/or
changes in sea
state which require
a different speed
or course.
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Beating in Survival Storms

Before we leave this chapter on beating in heavy weather we’d like to
revisit the issue of extreme weather, and what to do when the seas are break-
ing and becoming chaotic.

As we’ve seen in the 1998 Sydney-Hobart Race, given the correct sails, a
good helmsmen or two, and a boat that is efficient to windward, there are
many situations where beating to weather with just enough speed on for
good steering control is the best survival tactic.

Your speed is under control; you can see the waves coming at you; and
have a chance to adjust course in the troughs and in the early stages of the
crests, so as to avoid the worst breaking parts of the wave. Go back and have
another read of the Bin Rouge crew comments about their beating tech-
niques (page 266). They got through horrendous conditions in a very small
boat.

Along with the proper storm sails, you need to have the lowest possible
center of gravity (which means keeping the decks clear and having anchors
and other heavy gear stored in the bilge). As much weight as possible
should be removed from the ends to reduce pitching moment. Roller- furl-
ing headsails should be stowed so windage is minimized. Just one roller-
furled genoa will make it impossible to hold your head up going to wind-
ward in a survival storm.

You will want to know in advance the best sail combinations to give you
the correct speed and maneuverability —both of which are essential to
weaving your way through the waves. This means practicing with different
combinations of storm canvas when it’s blowing a gale. This is not some-
thing that is pleasant to experiment with, but it might save your boat one
day.

Most boats will work their way to weather quite efficiently on their own
in strong gale- or storm-force conditions. A powerful pilot or windvane will
augment the job, and in the period before the seas begin to break heavily,
self-steering devices can be used to conserve the crew’s energy.

To the extent possible, everything else should be done to husband your
physical and mental strength. Staying warm, dry, rested, fed, and drinking
lots of liquids will pay dividends when it comes time to actively steer
around the breakers.

Which brings us to the final point on this subject: It takes a certain degree of
skill on the helm to work your way through these waves. If you spend all of
your time under vane or pilot, never take the helm, and have no small- boat-
racing experience, you will find beating in a survival storm a difficult school.

It is far better to pick up some experience in advance. As we’ve said before,
small-boat racing is an excellent way to learn how to navigate through waves
on a beat. And then, when conditions are less than ideal on long passages, take
the helm from time to time to see how the boat feels. Learn her response time,
and how much you have to anticipate before a wave crest arrives. This will
make you a faster and safer sailor.




The next three images show boats beating in a variety of sur-
vival sea states. The winds are in the 60- to 80-knot range, and
the seas are breaking periodically. This requires concentration
on the helm, and keeping an eye on the waves. The key is to
avoid the large, spilling breakers. You do this by either reach-
ing off past a building crest before it breaks where it can catch
the boat, or by luffing sharply into the wind to cross the crest
before the worst of the beak.

In this first image we have the boat working to windward with
just a trysail, sheeted amidships, for maximum maneuverabil-
ity when turning head to wind. The boat is sailed as close to
the wind as possible in the crests, and then pulled off to lee-
ward on the backsides of the waves. As there are no danger-
ous breakers forming here, in the troughs the boat continues

to windward.

UPWIND SAILING TECHNIQUE
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Here is a situation where the wind is almost square to the waves, with no cross seas present. Of course, you still
need to keep an eye out for combination waves or those coming at you from an angle to the wind.

Periods like this are not unusual, even when most of the time the waves are more confused. In this case, we
have the boat climbing the crest in the lower left comer, with its bow quite close to the wind. The crew will be
watching carefully to make sure the wave doesn't begin to form a large breaker on top. On the back side of
the wave the bow is pulled off to leeward. They close-reach across the trough, trying to put as much distance
as possible between themselves and the large sea which is forming up in the upper left side. This could
become a dangerous breaker, and by reaching off for speed they reduce the risks of being caught.
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The port tack boat at the bottom of this image is working its way towards the looming wave crest. It is
reaching off in an effort to cross before the wave breaks. The only alternative is to luff up quickly and
put the bow through the crest at as straight an angle as possible.

The boat taking the upper track, on starboard tack, will be concerned with the building crest shown
abeam of the second boat from the right. However, off to port is a patch of smoother-looking sea.
They're reaching off in that direction, before heading up to cross just to windward of a wave that is
beginning to peak at the third boat's position.




Just as there is a favored tack versus the waves for beating or heaving to, the same applies when motor-
sailing. In the left drawing, the boat is motorsailing at 20 degrees apparent wind. Because of the veer
in the waves relative to the wind, this has them directly on the bow, the safest angle to take breaking
crests. The opposite tack (right drawing) has the waves at a wider angle. If they are not breaking, this will
be more comfortable and easier on the crew, as when angled like this the distance between crests is rel-
atively longer.
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MOTORSAILING TO WEATHER

Using the engine to help you when beating in heavy weather can make
sense in many conditions. Typically used in conjunction with storm sails, it
provides the extra thrust that is occasionally required to get your bow
through a breaking crest.

At the same time, if the prop is in reasonably close proximity to the rud-
der, the prop thrust will measurably improve slow speed steering
response—a critical factor in breaking seas.

For vessels that are less efficient upwind due to hull design, fins or sails,
the use of the engine can make beating a feasible tactic in conditions where
it otherwise simply would not be possible.

Engine Considerations
You're asking the engine to work under extreme conditions. In order for it

to do so, it needs clean fuel, adequate cooling, and a good supply of lubri-
cating oil.

We’ve already discussed the issue of clean fuel (page 110) in the section
on preparation. Ideally, your tanks will be cleaned periodically, and there
will be large dual-size filters as any dirt on the sides or bottom of the fuel
tanks will quickly be shaken loose.
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Water flow is not typically a problem (except on some light-displacement
designs) as long as the saltwater strainer isn’t blocked.

Oil is a bit more of an issue. Diesel engines have an oil pickup above the
bottom of the engine sump and most engines have an angle beyond which
they will not be able to pump oil. This data is probably in your engine man-
ual.

While a steady supply of oil is best, if the oil pressure is going up and
down with heel changes, you are probably okay as long as there are not sus-
tained periods of low pressure.

Sometimes adding an extra bit of oil to the engine, above the high mark on
the dipstick, will solve this problem—check with a mechanic who is famil-
iar with your engine.

Prop Type and Location

Prop efficiencies vary widely, as do their location. When beating in
adverse conditions you may find that a combination of boat motion, air
bubbles in the waves, and prop design cause occasional cavitation and
overspeeding.

This is hard on the drive line, engine, and prop shaft supports. You will
want to keep an eye on the prop strut connections and hull area, and make
sure everything remains tight—without excessive flexing in the hull bot-
tom.

In some cases it may be necessary to work the throttle to reduce RPMs
when the prop is cavitating. There is typically a rhythm to this, and once
you get a feel for it RPMs can be dropped before cavitation begins.

Safety Issues
As Mike Kalaugher pointed out in his comments about the Sydney-

Hobart Race (page 276) using the engine in heavy going brings with it some
safety issues.

On the inside of the boat, if the engine area is not isolated from living
quarters there may be unwelcome heat, noise, and fumes—exacerbating
any tendency towards seasickness.

If the boat is rolled or knocked down and a crew goes overboard, there is
arisk of that person getting into the prop.

Any crew on deck will need to be harnessed in with dual and/or short teth-
ers, so they cannot go far if the boat is knocked down.

Sheets that find their way overboard, perhaps being washed out of a deck
locker by a boarding sea, may find their way into the prop. This means the
engine is out of action until someone goes overboard to clear the prop. If the
prop strut and/or shaft is not robust, it may also lead to a bent shaft or leak-
age at the hull to strut connection.

The best way to deal with this is to make sure all running rigging is made
up in neat coils and secured so that even in a knockdown, it will stay put.

In many situations
motorsailing may just
be the ultimate storm
tactic. Consider the
advantages:

0 Quickly variable
speed control.

OImproved slow-
speed rudder effi-
ciency.

OThe ability to take
breaking crests at a
tighter angle than is
possible by sails
alone.

O Possibility of elimi-
nating the storm jib,
which means you
can sail closer to the
wind without risk of
getting caught
aback.

OFor vessels that are
inefficient to wind-
ward it may be the
only way to sail up-
wind in storm condi-
tions.
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As with other storm sail-
ing techniques, motor-
sailing to windward needs
to be practiced in less
severe conditions to learn
the handling characteris-
tics of your boat. Things
to look for:

OMinimum  controllable

speeds in different wind
and sea states.

OCorrect sail combina-

tions. Can you effectively
use just trysail or deeply
reefed main?

O Main/trysail sheeting po-
sition. How far to wind-
ward should the clew be
for best results in the
crests?

O Max heel angle before oil
pressure drops to the
potential damage range.

O Best steering techniques
approaching a breaking
sea, pushing through the
crest, and then pulling
off on the backside.

O How close can you sail to
the eye of the wind with-
out being caught aback?

OIf you are caught aback,
how quickly can you get
back on to the proper
tack?
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This technique actually
works best with a trysail.
By using both sheets to
bridle the sail, the clew
can be hiked to wind-
ward, as shown in the
bottom drawing.

The hollow edges and
flat cut of the trysail
mean you can sail closer
to the wind than with the
main, and will probably
have less problems with
flogging.

Typically just the mainsail
or trysail is flown when
motorsailing to weather.
The sail stabilizes the
boat, reduces rolling, and
provides extra power for
punching through the
crests while allowing you
to sail closer to the wind
without stalling the keel.

In the top drawing, we
are flying a triple-reefed
main. Note how the trav-
eler is hiked to windward.

If you can't get enough
angle on the traveler, try
using a tackle from the
end of the boom to the
toerail.

To flatten the mainsail to
minimum draft, the hal-
yard should be at max
tension, the outhaul
should be tight and the
mast should be set up
with as much bend as
possible.
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The best way to learn this technique is to practice active steering in moderate waves. What you
learn this way will give you a head start in really severe conditions. In this image the boat is working
its way through the crests, with trysail hiked to windward—on port tack. The bow takes the crests
almost straight on, and then falls off on the back sides of the waves, and in the troughs between.
Heading up on the crests accomplishes two objectives: one, it slows the boat down so it isn't
“launched” into the air off the wave backs. Two, if there’s a breaking crest, this is the safest attitude

at which to take it.
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Motorsailing check-

list:

0 Make sure engine is
topped off with ol.
O Keep an eye on oil

pressure.

O Use engine to help
when pointing high
in the crests.

OBack off on RPMs
when off the wind to
keep from acceler-
ating too fast on the
backsides of waves.

O Have mainsail or try-
sail tack hiked to
windward if neces-
sary to reduce luff-
ing in crests.
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Active Steering in Breaking Crests

The technique with the engine is similar to sailing, except the angles are
tighter. With the thrust of the engine, you can luff up closer to the wind than
would otherwise be possible.

Heading is determined by the need to balance wind and waves. Ideally,
the sail will be just full enough to provide some drive while taking the seas
sharply on the bow. By putting the bow as directly through the breaking
crest as possible, more of the force of the wave can be dissipated before
substantial heeling takes place.

Steering technique will vary with vessel design and sea conditions, but
two basic tenets are constant: The first, as we’ve already mentioned, is
choosing the right average speed and angle. Second, when a breaking crest
of an extremely steep sea is spotted, head into it directly to minimize risk
from the crest. Then, as the sea passes, pull the bow off to leeward to avoid
dropping straight down into the trough on the backside.

It is even more important when using the engine not to get caught aback
since you are sailing closer to the eye of the wind. Luffing up through the
breaking wave must be done in such a way as to keep the jib, if you are fly-
ing one, from backwinding and blowing the bow off on the opposite tack.

Real World Examples

Like most cruisers, we’ve spent plenty of time motorsailing to weather
when this was the most efficient way to get to our destination. However, we
had never really considered this as a storm tactic until the winter of 1984 in
Denmark. We were at the Walsted Boat Yard inspecting one of our designs
under construction and were having dinner with a couple of cruisers, who
happened to be hauled out there working on their yachts.

During the course of dinner, the subject wandered from self-steering sys-
tems, to electronics, through refrigeration, and
eventually to heavy-weather tactics. We all told a
few sea stories, most of which were pretty much
the same. But then Pascual Grinberg began to tell
us about a winter storm he had gone through in
the Bay of Biscay while delivering a Swan 43.

They were “embayed” (trapped) in Biscay by a
long-lasting 40- to 50-knot southwest gale. They
did not have room to run off as the coast of
France was to leeward, and they wanted to stay
far to windward of the local currents, and shallow
waters that produced huge breaking seas in these
conditions.

Even though the Swan 43 was a powerful
design with deep draft, they could not make
progress to windward against the seas. Pascual
decided to try the engine to help them sail closer
to the wind, and do a better job of dealing with
the seas. He found it worked extremely well,
enabling them to sail at a 15- to 20-degree angle
to the seas.

Help |



POR VIDA

Skip Elias

They were carrying just a trysail, and used the engine at low RPMs to keep
their speed in the 2- to 3-knot range. The slow speed enabled them to avoid
dropping into the troughs on the back side of the seas, yet provided enough
steering control to allow them to feather through the crests.

The year after their experience, Pascual was most enthusiastic about this
tactic’s application in a survival storm. It was Pascual’s feeling that as long
as he could keep steering the boat, he would be safer working his way
through the crests, rather than lying to a sea anchor or hove to.

Years later, sitting in an anchorage in the Sea of Cortez, we had a similar
discussion with Doris and Ussi Aspialla. They’d used the same approach in
a black southwester off the coast of Africa. Ussi felt that using the engine
on their Swan 57 at the time gave them the most flexibility with the waves
they found in the Aghulas current and got them into port much faster- and
with less risk than would have been the case if they’d just been sailing.

POR VIDA

We want to leave this section on motorsailing in extreme conditions with
some comments from Skip Elias, who went through the 1994 Queen’s
Birthday storm between New Zealand and Tonga. He and his wife Susan
were aboard Por Vida, a Westsail 43 (13.1m).

They had owned Por Vida for six years, and when this event occurred they
were on their second season in the South Pacific. Prior to this, they had raced
and cruised extensively on both East and West Coasts of the US. However,
their offshore experience was limited to time in the South Pacific.

Sea State and Wind Conditions

Skip picks up the story from here, starting with a description of the condi-
tions in the height of the storm:

At the worst of it, windspeed meter hit 90 knots a few times,
with the highest sustained winds of around 70 knots. Our
instruments are Tel-

their accuracy. We
spoke to the Orion
aircraft that was oy
looking for Destiny
and their estimates
were similar. I don’t
know how to objec-
tively describe the
sea state. Average
wave height of 40 to
50 feet(12.2 to
15.2m)would probably
be accurate. We spent
most of the time down
below, but when I man-
aged to look out, my
mind was processing

numbers.

With so much data on unpleasant conditions it is worth remembering
: . that most cruising takes place in moderate weather, and at the end of
more adjectives than the passage, an anchorage like this one on Moorea awaits.
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Por Vida is a ketch-
rigged Westsail 43
with a displacement
of around 18 tons (as
compared to a
design displacement
of about 16 tons).

She is powered with
a Perkins 4-236 turn-
ing a 3-to-1 reduction
gear V-drive. The
prop is a 22-inch
(558mm) Max feath-
ering prop, with 20
inches (508mm) of
pitch.

They are over-
propped and cannot
not use the engine to
its full RPM. How-
ever, for a Maxi prop
this may actually be a
good pitch ratio (see
Offshore Cruising
Encyclopedia page
753 for more data on
the use of maxifeath-
ering props). They
generally power at
1,600-1,800 RPM.

Their autopilot con-
sists of Cetrek con-
trols, a Wagner
PV140 pump with a
Kobelt 30-cubic-inch
hydraulic ram con-
nected directly to the
quadrant. The maxi-
mum design output
was calculated
around 1200 foot
pounds.
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My overall impression is that the seas were more reqular than
confused. Confused is not the word I would use to describe them.
I remember the intense vertical motion. I remember having that
feeling in my chest that you get on a roller coaster, with an
occasional giant slam. In the eye of the storm the seas were
quite confused.

It would probably be accurate to say that most of the time you
could be hit from a direction of 45 degrees plus or minus from
the general wind direction. Wave dynamics in open ocean and high
winds is more a matter of statistical probabilities than an
algebraic formula. Therein is the problem of defining fixed
tactics to defend yourself.

Early Tactics

As the wind was building (we had no warning of what was to come)
we started running with it at plus or minus 45 degrees to the
general sea direction under reefed main, then went to the storm
trysail. Next we put out a Shewman 54-inch (1.4m)drogue over the
stern on roughly 150 feet (46m) of 3/4-inch (19mm) nylon braid.

The drogue had a very impressive effect on the motion of the
boat. We slowed down to plus or minus 2 knots and were much more
comfortable. We took a few hits over the stern but were doing
okay. I think we started the engine to charge the batteries
about this time, but not sure.

Unfortunately, we lost the drogue several hours later because
of chafe (I think!). During this time, we also lost our second
bow anchor. It was a 55-pound (25kg) Delta with 20 feet (6m) or
so of chain and 300 feet (92m) of 3/4-inch (19mm) nylon braid.
Which would have been no problem except it took the deck pipe
with it so we had a 4-inch (102mm) open hole in the forward deck.
Later in Fiji we discovered a knot of line around the prop and
some damage to the rudder. Either one or both of the lines were
caught in the prop and cut by the “spurs” on the shaft. Really
happy I had them installed before we left.

After we lost the drogue (after 2 hours of use) we put the boat
into the wind, off just enough to keep the centered trysail from
luffing, and kept adjusting the course with the autopilot to
maintain that attitude.So we went through the majority of the
storm under motor. Using the engine was just an instinct to stay
longways relative to the waves. In my mind, this was just basic
physics.

Using the Engine

Skip ran the Perkins diesel at between 1,600 and 1,800 RPM. The throttle
was not adjusted during the storm as they averaged 2 to 3 knots motorsail-
ing into the waves. The autopilot was used the entire time for steering
chores as Skip felt it was too dangerous to be on deck with the breaking
seas. There was no problem with the oil pressure dropping due to heel angle
as Skip indicated they did not heel that much. Fuel tank sediment was also

not a problem.




DON’T RELY ON THE ENGINE

We are fairly careful to filter and treat all fuel we take
aboard. We also have a vacuum gauge on parallel Racor filters.
Even using 2-micron primaries, we have had no problems.

We asked about the motion motorsailing this way, and Skip replied:

My memory is of being more uncomfortable from the vertical
motion of going up and down 50 feet (15.2m) in what seemed like
every few seconds than the horizontal motion. We have been in
short choppy seas that caused more things to fly around the boat
than in the storm.

When asked if he would change anything in terms of systems, Skip said:

The engine is getting on in years so we are considering a new
one. Perhaps to an extent because of the storm we need the feel-
ing that the engine is 100 percent dependable. The new one will
be properly engineered with regard to prop size, reduction
ratio, etc.

Final Thoughts

A significant (in strength) drogue off the stern is likely to
be better than bow-on under power. In both cases, the smaller
profile of the boat is presented but still the hit is going to
be significant. A properly set-up drogue is more likely to hold
the stern into the hit better that the relatively small horse-
power that any motor can provide going bow-on. The boat is also
going to be more stable being thrown forward than backward. The
drogue, at least to an extent, is like feathers on an arrow. A
boat is more stable going forward than backward. Given no proper
drogue, I would go bow-on under motor, as we did. All one can do
in this situation is improve the odds. The Shewman drogue has a
design strength of about 5,000 pounds (2,270kg). A proper
drogue would need to have a design strength of upwards of 20,000
pounds (9,080kg) . It would also need to be functioning in quiet
water. This means it should be maintained well under the surface
(1/2 wavelength down would be ideal) or have multiple elements
to reduce the chance if operating in an oncoming wave face.

DON’T RELY ON THE ENGINE

Having just spent a lot of pages discussing how to use the engine for beat-
ing in storm conditions, we’d like to close with a caution about engines.

This approach will work in many conditions where sailing by itself may
not offer as much control. However, to totally rely on the engine for your
safety is a mistake.

The engine itself could have a problem, the prop may cavitate excessively,
or you may end up with a sheet wrapped around the prop.

At this point, without the engine, you still have your sails to help you work
your way through the waves. If you have always relied in the past on the
engine, you may not have the necessary sailing skills to make the most effi-
cient use of wind and waves.

By all means, practice with the engine using these techniques. But don’t
neglect your pure sailing skills. Work on these as well, so that if the time
comes where you are forced to sail to weather in breaking seas, you will

Skip Elias’'s com-
ments on rig and tac-
tics:

“l don't think it
would have made a
difference (if we
were a sloop instead
of aketch). The point
was, with a centered,
very flat sail, we
could stay off the
wind just enough to
keep the boat
heeled to one side
for comfort.

"With our rig, we
cannot reef the miz-
zen, so that was not
an option. Another
consideration is that,
in such high winds,
any sails used should
be very heavy, very
flat.

“The trysail was only
used to stabilize us.
We wanted to stay as
close to the wind as
possible.

"Keep a storm trysail
on deck and rigged
at all times. A main
with two reefs is not
of much use above
40 knots.

“"We had a parachute
anchor, but it was
too rough to go on
deck to deploy it.

“Any chafe-prone
gear (drogue or
parachute anchor)
should be attached
to the boat with
chain or multiple
(rope) elements.

“We needed bigger
cockpit drains and
will be better pre-
pared below for the
possibility of aroll (in
the future).”
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Picking the right speed to run is very much a function of boat design and sea conditions. Here we have 50
knots of wind, gusting higher, and amodern light-displacement boat sailing with boatspeed in the teens. You
can see by their wake that they are actually sailing faster than the waves. Once you are close to wave speed,
their negative effect on your progress and safety is much reduced.

RUNNING OFF

The traditional method of running off in heavy weather has meant going
as slowly as possible, while towing some form of drogue to keep your stern
to the seas. This method has the advantage of allowing the crew and vessel
to assume a passive attitude. You are at the mercy of the elements and no
direct action is required. The crew lie in their bunks, listening with appre-
hension as the big ones hiss by, theoretically safe from the tumult on deck.

The body of seagoing lore supporting this approach was based on the
experience of heavy-displacement low-freeboard yachts with long keels
and attached rudders. This type of vessel is difficult to steer downwind in
heavy going, doesn’t take kindly to surfing, and is at extreme risk in a
broach. With such a design there is no choice but to adopt a slow-down
approach to the elements.

Richard Bennett
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RUNNING OFF

Sailing on a broad reach under trysail and storm jib. The trysail is a Hood radial panel sail rather than a cross-
cut design. It is blowing in the 50-knot range, and seas are 20 to 30 feet (6 to 9m).

But the majority of today’s cruisers sport moderate- to light-displacement
hulls, detached rudders, high freeboard, and relatively low centers of grav-
ity. As a result, they can tolerate more downwind speed, can be controlled
better, and are not as subject to danger if they do broach. Thus on a modern-
design vessel, it becomes possible for the crew to remain active participants
in the downwind contest.

Picking the Correct Speed

Assuming you have sea room to leeward, running off at speed under con-
trol offers one of the safest ways of dealing with breaking seas. Within lim-
its, higher speed can mean more, rather than less control, and steering
control is the secret to safety when running.

With greater boatspeed, an overtaking wave will have less impact if it
boards you. Boatspeed, as long as there is attendant maneuverability,
means the helmsman can steer away from breaking crests and across dan-
gerous troughs at the least risky attitude.

You will find that the faster you go, the less waves will overtake you and
the less you have to deal with in terms of helming. Consider the situation
with a wave train moving at 25 knots. If you are moving at 4 knots, running
with bare poles or perhaps towing warps, the waves are closing with you at

The period immedi-
ately after the pass-
ing of a storm is
potentially the most
dangerous. The seas
remain rough after
the wind has gone; in
fact, shorn of wind
pressure, they
quickly become
unstable and more
liable to break. Your
boatspeed drops
and the crew relaxes,
happy the storm has
passed. Now sail
must quickly be set
to  keep up
boatspeed. It will be
several hours before
the seas settle down.
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Windspeed compli-
cates decisions
about what canvas to
carry. If the wind
were constant in
angle and velocity,
the boat could be
trimmed for the cho-
sen speed. But the
wind is constantly
changing, and it is
the lulls that are the
most dangerous.

Boatspeed drops,
you lose steering
control, and your
ability to react ahead
of abreaking sea—to
steer out of the way
of a crest—is com-
promised. As aresult,
in many situations it
is safer to carry a bit
too much sail than
too little. Adequate
speed must be main-
tained for good
steering at all times.

Another issue in
really big seas is the
lull effect in the
troughs. Enough
speed needs to be
maintained in the
trough for steering
control. Having the
right amount of can-
vas in the trough will
likely mean you are
over-canvassed on
the crest—but this is
usually the lesser of
the evils.

As the windspeed is
going to vary
throughout a given
storm, the crew
should remain alert
to the sail area needs
of the boat.
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arate of 21 knots (the wave speed less your forward progress). This means
you would have a wave crest to work roughly every 15 seconds. Cut loose
the drogues or warps, hoist some sail area and accelerate to an average of
12 knots, and you will be working a crest roughly every 45 seconds. That’s
a huge reduction in the work for the helmsman, as long as the boat is con-
trollable at the higher speeds.

The key is the physical ability of the crew to control the speed and direc-
tion of the vessel as they play on the wave faces. In deciding upon the right
amount of speed, you first have to understand the handling characteristics
of your boat in heavy-air downwind conditions.

Sail Plan

The type of sail plan to be deployed and the ease with which it can be
changed under adverse conditions will have a great impact on the success
of your tactics. A low center of effort that is balanced in the same general
area as the normal rig is required. Sails must be able to be set and led effi-
ciently with good shape control. Carrying a storm jib far forward on the
bow, for example, puts the hull-to-rig relationship out of balance, reducing
maneuverability.

A storm staysail on its own or in combination with a deeply reefed main
or trysail is ideal. Split rigs are usually safer this way as well, rather than
with a jib and jigger setup.

One of the problems when running with a storm headsail is the difficulty
of keeping the sail from collapsing in the lee of the mainsail. If the sail is
alternately drawing and then collapsing, the shock loads on it will be tre-
mendous.

There are three ways around this problem. One is to furl the storm head-
sail and run with the mainsail only. Many yachts will do just fine this way.
Another approach is to head up 15 or 20 degrees so the headsail stays filled.
The last thing you can do is lead the storm headsail sheet through a spinna-
ker pole reaching strut or the spinnaker pole itself.

Wave Characteristics

Within the context of the level of your crew’s skill and your vessel’s han-
dling characteristics, wave shape and size are the most important consider-
ations. The better your steering control—and this is speed-related —the
easier it will be to deal with the seas.

A major factor that controls the application of these tactics is sea develop-
ment. If you have been hove to, forereaching, or lying ahull, and the seas
begin to break, you will have to consider running off. If only an occasional
sea is breaking you will have more options in boatspeed and angle. During
this period of a storm, carefully weigh the course to be steered while you
still have some flexibility. Windshifts, lee shores, changing currents, and
sea bottom contours that may cause wave changes all have to be consid-
ered.

You may want to work your way a bit upwind in the early parts of the
storm to get into a more favorable area with less winds and/or smaller seas,
or to gain some extra sea room relative to potential navigational hazards.




RUNNING OFF

Four approaches
to running off are
shown here.
Upper right, head
up to around 150
degrees apparent
windangle so that
the headsail and
trysail will fill.

The upper left
approach is to run
with just a deeply
reefed main, pre-
vented to the
bow.

The bottom left is
to use a reaching
strut as a whisker
pole for the storm
jib.

The bottom right
has the storm jib
hard amidships
and running
square before the
wind.

Deep Troughs

It is worth repeating that for every large wave crest, somewhere there
exists an extra-large trough. These are rarely discussed or photographed,
but the odds are that the troughs do more damage to commercial vessels and
maybe yachts, than do crests.

The issue when you are running downwind at speed is falling off the crest
of the wave into one of these troughs. For multihulls and very high-speed
monohulls, the risk is then one of a pitchpole or severe broach.

If you are worried about this issue the only practical solution is to slow
down, while still maintaining enough speed for good steering control.
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The images on this and the opposite page show different ways of dealing with deep troughs (and waves
with very steep faces). The key factor is to maintain good steering control, and not accelerate too rapidly
onthe downhill side of the wave, until you know what is waiting for you. The boat on the leftis going through
a relatively calm spot on the wave, so they can tell from the backside of the wave that there won't be a
surprise waiting for them as they come over the top. The boat on the right heads straight over a crest,
accelerates down the wave face, and stuffs its bow. The crest coming along under the stern will then prob-
ably rotate the boat and knock it down, or complete the pitchpole. If caught in this situation the only option
is usually to try and head up before stuffing the bow, and then pull the bow back downwind before the boat

rotates too far into the wind.
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Here is a different perspective on the wave, this time looking from the back side. If you are actively steering
the boat, the biggest risks will be at night when it is more difficult to see the troughs. During the day, it is
often possible to head up on the wave face before dropping into the “hole” and thus avoid stuffing the
bow. In this image the boat is moving from right to left across the page. The middle boat is moving fast in
the trough and heads up on the backside of the wave to slow down before dropping over the crest.

On some of the more aggressively sailed Whitbread boats, there is a technique of controlled broaching
down the faces of big waves at night. By rolling the boat up on its side, and sliding down the wave face, the
risk of sticking the bow into the bottom of a steep trough is reduced substantially. This procedure is not for

the faint of heart.
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Rick Tomlinson

Sailors in the Whitbread Around-the-World Race have taken the art of downwind sailing at speed to never-
before-seen levels. They routinely press these yachts with spinnakers in gale-force winds and big breaking
seas—and sometimes they crash. It is usually the troughs that catch them. In the top shot the women on EF
Language are about to overrun a wave crest. The interesting question is always, “What's on the other side?”
Below, another Whitbread boat is smoking downhill. Check out the back of the crest ahead. They will have

their nose deep into it unless the helmsman heads up 15 or 20 degrees. This will take fast action by the spin-
naker trimmers, unless the sail is overtrimmed—but by this stage in the race, in the Southern Ocean, they are
used to this.

Stock Newport
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We don'twant to over-do this issue of not going excessively fast down the wave faces, but it is an important
concept. Here's a last look at this technique, with the boat moving from the top of the page towards the
bottom. The top boat heads up as it climbs the crest to slow down. As it comes over the crest it then heads
back off the wind, once the person steering is sure of the wave shape. The third and fourth positions show
the boat heading back into the wind 30 degrees or so as it climbs the back of the wave—once again to slow

forward progress.
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Let's switch gears now and slow the boat down relative to the wave speed. These are heavier, slower boats,
or boats towing some form of drogue device so that they are going much slower. The risk of broaching
out of control on a steep wave face or into a deep trough is reduced. However, these boats have to worry
about having enough steering control to maintain proper angle to the waves. The boat at the bottom of
the image, in the foreground, is heading up 20 degrees or so to accelerate so it has enough boatspeed
for good steering. This way, when the crest overtakes it, as shown with the top boat, the helmsman has the
boatlined up square to the wave face. I they did not head up to start the process, the boat might be going
too slow for positive steering, in which case they might end up at an angle to the overtaking crest.
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Here is the same scenario, only this time the seas are much bigger and more of them are breaking. The
waves are overtaking the boat at the bottom of the page. It has a small crest passing under the stern in the
bottom position. It then heads up slightly to maintain enough speed in the trough (middle position). In the
top position the helmsman sees, hears, or feels—or a crewmember calls the crest building beyond them
(just under the wind arrow) and lines up the boat at right angles to it while still in the trough.

In survival conditions, the key point is having the boat's axis aligned at right angles to the wave. It reduces
the chance of the wave grabbing the stern quarter and rotating it around, starting a broach or roll.
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Cross seas in
troughs:

Oltis not at all unusual
to find a cross sea or
swell from either the
lee or weather side
at the bottom of the
wave.

O These cross seas can
give you an uncom-
fortable smack, and
send lots of water
cascading down the
deck. They can also
spinthe boat around
at inopportune
times.

O As the boat is steer-
ing down the wave
face and into the
trough, it's usually
possible to avoid
cross seas or take
them at an angle to
mitigate their im-
pact—typically as
close to straight-on
as possible.

OIf the sea is break-
ing, and behind or
on the quarter, it
generally works to
align the boat tem-
porarily with the
cross sea. Then,
once it has passed,
resume steering for
the primary break-
ing waves.
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Picking the Best Course
You will often find that the boat will be much more easily controlled on

one particular angle. Wave size, wind force, cross seas, and sail area will all
affect this course.

For most boats the answer usually lies somewhere between a broad reach
and a shy run.

In an ideal situation, you want to avoid running square to the waves. Hav-
ing a 15- to 20-degree angle makes it easier to head up at the bottom of the
wave if that is required, while reducing the apparent angle of the wave face
(the same as taking waves at a wider angle going to windward).

However, there will come a point where the apparent windspeed and
angle build up so rapidly that it makes steering difficult. If you are running
comfortably under control at 165 degrees true wind angle, a heading
change to 150 true may have you on the verge of an uncontrolled round-up.

The next factor is wave slaps. When the transom gets popped there is only
so much course displacement your steering system will be able to handle.

Course needs to be chosen so that you have a margin of control left to deal
with cross—and following —sea impact.

As the storm continues, the wind and wave relationship is going to
change. As a result, the optimum course will change. The crew needs to be
alert to the external conditions and stay ahead of the boat’s requirements.

After the front passes the jibe that usually works best is the one that splits
the difference between old and new wave systems. Hopefully, this will
allow you the latitude to respond to breaking seas from both wave systems.

Let’s say you are running off before a southwesterly gale. When the front
passes and the wind shifts to the northwest (this is a Northern Hemisphere
example) a major course change is going to be required. If you are on port
jibe with the southwest wind as the wind clocks around to the northwest,
you can fall off to starboard as required.

However, until the southwest wave regime has moderated, it may be bet-
ter to harden up and broad reach with the new wind and waves, leaving your
transom mainly exposed to the southwest seas.

Then, as the situation stabilizes, you can bear off to leeward, toward the
southeast. This will keep the southwest swells on the leeward beam, and
allow you to head up quickly if a breaker is spotted to leeward.

The alternative, being on starboard tack as the wind shifts, means you will
immediately have the southwest wave system on the beam during the
period when these seas are at their most dangerous.
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Here are two views of running off on opposite jibes in the same wave system. These are post-frontal
waves, so there is a substantial cross sea. Wind strength is in the 60- to 75-knot range. The same rules
apply here as when beating and heaving to. You need to pick the tack which puts you at the best
angle to the most dangerous waves. Running off like this you want your stern to the worst waves and
the other wave systems to leeward.

In the top image the boat is on starboard jibe, which means they must head up to avoid the breaking
crest to the right. They will not have time to head off as too much change in course is required to get
the wave onto the stern. The odds are that heading off would allow the wave to catch them on the
quarter. The best course here would be to quickly luff to windward and try to take the crest on the
bow quarter.

In the bottom image, the boat is on port jibe. There is more flexibility with this tack so that the breaking
sea in the upper left can be taken on the stern by heading up, just a hair. The next issue will be the wave
in the foreground, to the right. If this begins to break, the boat will have to bear off quickly downwind
or luff up. However, this is a secondary sea. The other series crossing from the southwest are far more
dangerous at this point in the storm.
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Ifthere are several experienced crew who can take the helm during adverse conditions, this opens up
the possibility of being more aggressive in your tactics. If there is a shortage of capable helmsmen,
then the less experienced crew should be on deck during the moderate parts of the storm, allowing
those who will be needed later to conserve their energy.
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Crew Capability

The pool of steering talent is important, and their collective strength must
be rationed against the expected period of dangerous steering conditions.
This applies to other heavy-weather tactics as well, of course. If you sail
shorthanded, as most of us do, you will want to be sure that all your working
crew can physically handle the steering loads.

Fortunately, it is not necessary to be caught offshore in a severe blow to
learn how to steer off the wind under difficult conditions. The quickest way
to become proficient is in a performance planing dinghy. The dinghy
sailor’s equivalent of a winter gale in the Gulf Stream won’t even rate
small-craft warnings in a 40-foot (12.2m) family cruiser.

Larger craft can find adequate testing grounds close to home where a
strong breeze runs against a fast-flowing tide. If the water is shallow, so
much the better. The short, steep waves—especially if you put up a larger
than normal sail plan—will give you an idea of what may happen offshore
with more wind, bigger waves, and storm canvas.

Stock Newport
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Lee Shores

If alee shore is present (even far off) or if it may be created by a windshift,
do everything possible to avoid giving up room to leeward. Maintaining sea
room may mean broad reaching across the sea, in which case the helmsman
will have to keep an eye out for the occasional breaking crest and head off
downbhill in front of it.

In the absence of the need to steer a specific course, the best downwind
route is usually between a very broad reach and a dead run. Keeping the
wind slightly on the quarter will be more comfortable. Boatspeed can be
held in the moderate levels as the risk from going too slowly relates directly
to the severity of the sea conditions.

Broaching

Even abroach, properly prepared for, can be sloughed off. Heeling a well-
found vessel to a 60-degree angle or more, when there is no second break-
ing wave, isn’t a major cause for concern. If you stay dry below, have storm
shutters in place, and have an easily managed rig, a little extra adrenaline
may flow, but not much else.

Having examined your boat’s design, checked out your crew, and prac-
ticed in moderate conditions, you must finally look to the condition of your
yacht. All of the speed-reducing factors previously discussed are important
when running at high speed. The less drag overall in your heavy weather
configuration, the less sail area required to maintain an appropriate speed,
and the easier the boat is to control.

Keeping Speed Up

As the seas steepen and more begin to break, it becomes safer to sail in the
higher range of your controllable speed spectrum. Your steering has to be
more adept, but you are less likely to be caught unawares by a crest and
knocked down or spun around. With a windshift or secondary wave system
imposed on the first, the situation becomes more complicated. The combi-
nation of two wave trains coming together at convergent angles will occa-
sionally create unstable breaking seas. The normal wave-to-wave pattern
will also be affected, and you may have to adopt a course change that keeps
the most dangerous series of seas primarily aft of your stern quarter, while
not letting the other system catch the bow and induce a broach.

During “normal” heavy-downwind steering your major moment-to-
moment concern will be with quartering seas trying to slap the stern and
spin you broadside to waves. You will hear and see these seas before they
hit, which allows time to align your stern with them — or if you are late, cor-
rect course back downhill before being broached. Up to a point, the slower
you move or the harder your vessel is to steer, the more you will have to
anticipate the needed correction.

Even at night and with the sky heavily overcast, a breaking crest will usu-
ally be visible in enough time for you to take avoiding action. The mass of
white water on the face of the wave is visible under the most inclement of
night-time conditions. And of course, the sounds it makes don’t change at

When boats get
into trouble running
it is usually after a
frontal passage.

OThe wind shifts
abruptly, and a new
set of wind waves
now crosses the old-
er wave system at
90 degrees or more.

O Rather than having
predictable waves
to deal with from
one direction, there
are now random
events where waves
may combine into
strange peaks, and
come from acute
angles to the boat's
heading.

0 Aside from the wind
quitting suddenly,
this is the most dan-
gerous period in the
storm—the point at
which the crew
needs to take the
most care, and carry
the right amount of
sail area.
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Using the engine for

steering control:

OIf steering is difficult,
if itis hardto deal with
the balance in sail
area between lulls
and gusts, or if the
wind has suddenly
dropped, it often
makes sense to use
the engine along with
sails to maintain prop-
er boatspeed.

OProp thrust over the
rudder also helps
steering control at
slower speeds.

O Obviously, the same
safety factors dis-
cussed starting on
page 351 apply here
as well.

Using the engine to

slow down: At some

ﬁomt you may find you

ave too much speed
and need to slow
down. Towing warps
or drogues (discussed
in detail starting on

Eage 421) will reduce
oats eed but have

the inherent problem

of being rer tively
fixed.

It sometimes makes

sense to run the

engine in reverse as an
overall means of slow-
ing progress.

This gives you the abil-
ity to allow boatspeed
to increase quickly
when a lull threatens.

However, the coupling
between the transmis-
sion and prop shaft
must have a very posi-
tive connection. A
tapered shaft coupling
with a small key and a
couple of pressure
bolts may not be up to
the task.

Split couplings, on the
other hand, which can
take the same load in
forward or reverse, will
do fine.
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Choosing the correct speed at which to run is very much a yacht-specific issue.
Many modern yachts steer so well at high speed that the faster you go (as long as
there are not big troughs in which to fall), the safer you are, and the easier the
boat is to handle. Other, heavier designs, must be kept at displacement speeds.
In the photo above it is blowing at least 50 knots, gusting higher. These sailors are
having a wonderful ride, sailing square with the waves 4 to é knots faster than the
waves are moving.

Yacht-Specific Considerations

Yachts at extreme ends of the design spectrum will require different han-
dling. Extremely heavy vessels with attached rudders will be uncontrolla-
ble under the same conditions that will allow a more moderate design to be
surfing gaily ahead of the waves. But design doesn’t change the basic
approach to dealing with extreme conditions. Less controllable yachts
should still be run at the best speed commensurate with steering control
within the context of their capabilities.

Extremely light, small yachts may accelerate too fast on a breaking sea to
be controlled by any but the finest helmsman. They are caught in a design-
induced conundrum: too fast and they may spin out and be rolled; too slow,
and they will be caught by a breaking crest and smashed down in the trough.
On the other hand, ultralights with balanced hulls and a low vertical center
of gravity are so easily steered that they can be handled by less experienced
crew with a higher degree of safety.

Richard Bennett
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The better steering control you have, the faster you can go; and the faster you go, the safer you will be
in most situations (but not all). The ultimate expression of this approach is found in the BOC and Whit-
bread boats. These yachts are designed to sail faster than the waves under full control. This means that
you have the option of picking where to steer, and what to avoid in terms of waves. It also means the
waves have less chance to bang the aft sections of the hull, sending you into a broach. On the other
hand, you have to take more care with cross seas. If they are a potential problem, or if the seas are
extremely steep, the boat must be slowed down.

Steering Techniques at Higher Speeds

We’ve left the most interesting part of this subject for last. Unless you are
in a survival storm, running off before big seas is an exhilarating situation.
The interplay of boat, wind, and waves is wonderful to behold (and excel-
lent practice).

Steering techniques, of course, vary with the boat and the situation. But
there are some generalities.

The first is what to do at the beginning of a wave. You will sense—feel,
see, or hear—the crest start to overtake the boat. It is during the first few
seconds of the crest that the most important steering adjustments need to be
made.

If you have good speed at your disposal, head up just a hair before the crest
hits to accelerate the boat, and then pull the bow downwind before the crest
actually impacts—so that you are aligned heading down the wave 15 or so
degrees up from a right angle to the wave’s direction of travel.
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As you start coming up from a run towards a broad reach, steering becomes more difficult. The waves
are pushing the stern to leeward as they pass, trying to round you up into a broach. As the boat heads
closer into the wind, apparent wind goes forward and builds rapidly, which in turn heels the boat. The
heel angle increases the tendency to round up. When you are on the edge, as with the yacht in this
photo, it take very quick reflexes on the helm to react ahead of the sea and wind, so that the helm does
not get a chance to load up. It would help here to reduce sail, or sail a lower course.

Working big waves
at speed:

O Head up to acceler-
atein lulls or as crest
approaches.

O Listen for the crest,
or sense the lift of
the stern at night
when you cannot
see the waves.

0 Head off as the boat
begins to acceler-
ate.

O Before the bottom
of the trough pull up
15 to 30 degrees to
avoid burying the
bow.
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If the boat is more sluggish and prone to rounding up from the slap of a
crest, the helmsman needs to anticipate the arrival of the crest and have the
boat heading down well before the crest arrives.

The next steering decision is about the bottom of the wave’s trough. If the
wave isn’t that steep, you can continue down the face on a straight course
and then continue up the backside of the next sea, or wait to be overtaken by
the crest.

In order to maintain speed at some point you may have to head up to build
apparent wind.

If the wave you are on is steep, if there are cross seas in the trough, or if the
backside of the next wave is especially steep, you will want to pull out and
head up before the bottom of the trough is reached.

This will call for anywhere from a 15- to 30-degree course correction to
windward.

Many modern designs will steer with fingertip control at surfing speeds.
Older yachts and those with deep or V-shaped forward hulls tend to “lock
in” at speed. If your vessel is of the latter variety, it will be necessary to
anticipate the required angle to the wave before acceleration starts.

~— s o R
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Take a close look at the sea state in this image. There is a significant cross sea coming from the left
(arrow). These are going to make things wet, and occasionally uncomfortable, but in this level of
sea—about 8 to 12 feet (2.5 to 4m)—there’s little to worry about for a well-found vessel.

Steering at Slow Speeds

If you are steering at slow speeds, with the waves overtaking, the odds are
you have less steering control and are perhaps on a heavier design, which is
not happy when surfing.

There may be some warps or a drogue out to help align your stern. If this
is the situation, then the major steering issue is keeping the boat from turn-
ing broadside to the seas.

The less responsive the boat is to her helm, the more you must anticipate
needed steering corrections, and get the boat aligned with the wave before
it has overtaken you.

Jibing

The basic premise for jibing in heavy weather is similar to that in more
moderate conditions: The loads will be lightest when the boat is acceler-
ated, as in a surf.

On the other hand, loads will be much higher if you’ve just completed a
surf and are parked at the bottom of a wave with the apparent wind howling
about your ears.

The tricky part of this maneuver is getting the sails across without some-
thing catching, or sails filling before you are squared away —in which case
you could be quickly beam-on to the seas.

If you know a jibe is going to be necessary, because of an expected wind-
shift, or navigational obstacle, it is always better to do this early before the
wind and seas have really built up.
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Jibing in heavy going is always an interesting experience. Success depends very much on picking
the right point in the wave sequence. Ideally, you will have the boat well accelerated, going down
a wave face as the main boom comes across. This reduces apparent wind loads, lessens the
chances of breaking something, and provides extra time before you lose steering control. However,
in some situations, it may be safer to head up and tack through the eye of the wind, rather than risk

losing control and broaching.
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If you are caught in severe conditions, it sometimes makes sense to pick a
smooth spot, round up into the wind, and then tack rather than jibe.

Butif you have to jibe, and are short-handed, you will want to have sheets
neatly flaked and ready to run.

Our preference is to drop or roll away the jib, so we just have the main
(and possibly mizzen) to deal with.

Our technique is as follows: steer up from a run 15 to 20 degrees. Start to
crank in the main, typically about a third of the way. Rest for a couple of
moments before resuming. The final period of cranking goes as fast as pos-
sible as the boat is much harder to control with the mainsail inboard.

With the boom in a reaching position, we start to steer dead downwind
watching the leach for signs of a premature jibe. When the sail is amidships,
we slowly put down the helm so that the leach starts to curl towards the new
tack. As the boom starts to come across, we head back towards dead down-
wind, so there is less tendency for the boom to drive us into the wind.

We ease the sheet before it stops the boom, reducing shock loading. As
quickly as possible we ease the boom to its former position and reset the
preventer.

This is the same ves-
sel as shown two
pages earlier. The
camera angle is dif-
ferent, and the sea
state is more readily
apparent. Note the
crossing crest (lower
arrow) and the break-
ing crest behind it
(upper arrow). Even
though this yacht is
shortened down to
storm jib and triple-
reefed main, she is
still moving along at
almost wave speed.
With fin keel, spade
rudder, and light dis-
placement, she can
surf off ahead of the
waves with ease, as
long as she doesn't
get caught by a large
cross sea or dropped
into a trough.
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Here we have a medium-performance design that is capable of surfing the waves, but not running
at wave speed without a kick from gravity on the wave faces. This type of design will accelerate
more slowly than a light-displacement, higher-performance vessel. This means less risk of flying off
into a trough if a steep crest isn't played correctly. However, it also typically means less maneuver-
ability (and less ability to accelerate out of the way of danger), so more anticipation on the part of
the crew is required.

The key feature in this image is the large crest in the lower left corner. There's a steep, overhanging
face and a deep trough. If you go “over the falls,” as surfers call it, a pitchpole or broach and roll
may result. So the helmsman heads up on the back of the crest to bleed off some speed, allowing
the crest to pass along under the boat and away (downwind) from them while it is breaking.
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Here a much slower boat is being overtaken by the waves. The key issue is making sure to be prop-
erly aligned with the waves as they roll past—stern just off of a right angle. In the upper part of the
image (second boat from the top) there is a crossing peaked crest. The boat will need to be headed
momentarily upwind on a reach to bring this crest onto the stern. Because this boat is flying only a
trysail, she will rotate much more quickly into the wind than with a storm jib forward.




REACHING IN
HEAVY AIR

Reaching in heavy air
with breaking seas is one of
the most difficult courses to
maintain safely. You’'re
more or less beam-to the
waves, which means if
e you’re caught by a crest,
—qyou are likely to be
knocked down.

Obviously, if there is a
choice, heaving to, beating,
> ;;f:.__  or running off are better

. approaches. But some-
. times you need to head
abeam of the wind and sea
to get away from the storm
center, out of the current, or
into the shelter of a wind-
ward shore or safe harbor.

Steering through Wave
Crests
This technique has

already been described in ‘é
some detail in the Bin §
Rouge chapter (page 274). EU
Once they decided to head &
for shelter, in the port of
Eden, they had to maintain

a course which was more or less abeam of the sea.

The issue here is one of speed and maneuverability. The more speed at
your disposal, and the better the maneuverability, the greater chance you
have of dealing with breaking waves.

There are typically two approaches: the first is to avoid the breaker
entirely by accelerating off ahead of the crest. The risk here is that you
won’t be fast enough, or that more of the wave than you are expecting will
begin to break.

The other approach, that adopted by Bin Rouge most of the time, is to head
up into the crests, so you are putting the bow through, as when going to
windward.

The main difference is that on the backside, once through the crest, you
pull the bow off much more sharply to leeward, and then make as much dis-
tance reaching as possible before the next breaking crest is encountered.
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Here are two views of a path through a series of breaking seas. The boats are shown starting from a
position far away from the crests on the left side of the image, and then reaching down for speed to
cross the area where the crest is likely to break. They both then head up across a relative smooth patch
between crests, before resuming their reach down and across the backside of the waves just crossed.




REACHING IN HEAVY AIR

Be aware of your situ-
ation:

The decision to reach
off for the apparent
shelter of shore or to
get out of the
weather or waves
carries with it signifi-
cant risks.

The decision will be
based in large part
on what you expect
the weather to do. If
you have an accurate
feel for this, then the
decision-making pro-
cess becomes far
easier.

If the odds favor sig-
nificant deterioration
in the local weather,
then reaching off
now, while it is still an
option, may be the
most conservative
thing to do.

On the other hand, if
the weather is stable
and the boat is deal-
ing with the seas, you
are probably better
off staying put.

All of this bespeaks
the necessity for a
good handle on the
weather, so you can
evaluate what the
forecasts are saying
and make an edu-
cated guess about
what is to come.
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Weighing the Odds

Before adopting this approach you need to weigh the odds of success.
Does the advantage to be gained by reaching across the waves offset the
risks to be taken?

This is very much a function of wave shape at the present time, the options
you have for dealing with the waves, what you expect to occur with wind
and waves in the future, and the capabilities of vessel and crew.

A boat that is not quick to turn on its axis, or that accelerates slowly, is
taking more chances than a faster, more maneuverable vessel. The crew of
the slower boat will have to anticipate so much more of what the sea is
going to do.

The crew must be up to the steering demands as well —even more so than
in the case of some of the other storm tactics we’ve been discussing. To
reach across breaking seas demands quick reactions on the helm, plus a
dose of good luck.

It is often less risky to adopt another strategy, maintaining your sea room
and keeping bow or stern into the waves by running or beating.

This schooner is shortened down, keeping her heel angle modest in this fresh
gale. By reducing heel, you improve steering response.

Stock Newport
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This is a trickier situation, with two breaking crests to be dealt with (shown by the black arrows).
There are three options. First, run off and present your stern to the waves, which is almost always
difficult to accomplish from a reach as few boats have the ability to head downwind this fast, and
the acceleration could end up causing you to stuff your bow. Second, reach off just a bit and try
to get past the crest before you are caught. Third, which you see here, is heading into the crest
to take it on the bow. If using this tactic, the sails should be set up to allow you to turn into the
wind quickly. This means weather helm—more sail area in the main or trysail than in the storm jib,
and the storm jib set aft on a cutter stay, not on the headstay.




If conditions are
such that you feel
lying ahull may be a
safe compromise:
OKeep a wary eye
out on the devel-
opment of the
storm and its seas.

OYou will want to
change tactics be-
fore waves start to
break.

OIf you wait until it
seems dangerous,
the same breakers
that give you warn-
ing may also roll
you over.

LYING AHULL

When wind strength increases to the point where there is simply too much
wind force to heave to, lying ahull can be a convenient, albeit potentially
dangerous, way of “playing possum” with the elements. Shorn of sail, with
only natural windage, most yachts will lie head downwind in a beam- to
broad-reach attitude.

The Dangers

Lying ahull is only a temporary stop-gap tactic. While it has the advantage
of allowing the crew to stay below, it also has shortcomings: First, it is very
uncomfortable. Rolling motion will be extreme, and moving around the
boat at all will be difficult. Second, drift to leeward will be rapid. Third,
once the seas begin to break, you are at a very vulnerable angle to the
waves, with no means to adequately steer clear of dangerous crests.

Under these conditions, lying ahull becomes the most dangerous of storm
tactics. The majority of people who lie ahull in breaking seas end up cap-
sized.

However, lying ahull can be useful for short-term squalls, where the wind
comes up rapidly and the easiest thing to do is to strip sail off the boat and
wait things out. This presupposes that the wind has not had time to build
much of a sea, so there is no danger from the waves.

When you are thinking about lying ahull consider the breaking waves you have seen throughout
this book. If the waves are not breaking, then lying ahull is fine. If they are breaking, monohulls are
asking for a rollover.
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Two more reasons why lying ahull in breaking seas is dangerous. Granted, these seas are huge,
and it would be rare to find one this large sharing the same patch of ocean with you; but even a 10-
foot (3m) breaking sea has the power to knock you down, if it catches you in the wrong attitude.




MULTIHULLS IN HEAVY WEATHER

The entire subject of multihulls in heavy weather engenders heated
debate. There are those who say multihulls are not safe offshore, and others
who say they are the only way to go to sea.

The issue of appropriate storm tactics is also discussed with some pas-
sion, even among the multihull experts.

Although we have sailed multihulls extensively ourselves, and have been
through a few moderate blows in them, we felt that the best approach to this
subject was to check with some of the designers and sailors who have been
racking up the miles. You will find their thoughts here, as well as in the sec-
tion on professional sailors, starting on page 481.

ERIK LEROUGE

Erik LeRouge is one of the better-known racing
and cruising multihull designers in Europe. Based
in France, he is somewhat unique in that he has
sailed his designs extensively offshore, spending a
considerable amount of time in heavy weather.

The following account is of a race from Lorient
on the coast of France to the Canary Islands. Erik is
sailing aboard Freydis, one of his 46-foot (14m)
long, 25-foot (7.6m) wide catamaran designs.

Lorient to Canary Islands

A southwest gale was forecast for the
start of the Transat des Passionn’s in
Lorient. Rather unpleasant to start a
1,500-mile passage towards the Canaries.
Unfortunately, weather charts were showing
new lows on the Atlantic and there was not
much hope to cross Biscay in November.

I decide to leave with the northwest wind-
shift because if we have to ride a gale,
Erik has designed over  let’s do it off the wind-it is not so bad and at least we will
200 yachts, split evenly  sail fast!
behNgmvmonohMBand The morning forecast is Force 9 with gusts. It is not an easy
mulnhuHs.Betwgen decision to make, but we leave harbor at noon. Freydis is a good
1976 and 1991, he sailed 46-foot (14m)catamaran with an ex i d d, aft 11
5,000 to 10,000 miles a petienced crew and, atter ati,
year. Now he spends W€ are well-prepared to cross the Atlantic.
more time with his fam- Under double-reefed main and half-rolled jib the coast is
ily, butstill goes offshore  quickly out of sight, then wind and sea increase. Third reef in
during sea trials to test  and jib rolled to storm jib size.
his new designs. We overtake all the monohulls which had left in the morning, a

beautiful sight. The course is set 60 miles offshore of Cape
Finisterre to stay in deep water.

The night will be rough, and for the first time of my life, I
decide to run under bare poles. The rotating mast is a big help
to drop the mainsail and is angled 45 degrees, which is enough
with the windage of the mast to act as a storm sail.

As usual in Biscay, we have short cross seas around 15 feet
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Erik LeRouge

(4.6m) high.
Westerly swell
from the previous
day and sea
building up from
the north with
the windshift.
Occasional 20-
foot (6m) break-
ing waves. One of
these takes us on
the beam. I was
crossing the
saloon, then flew
across it to land
inside the hang-
ing locker,
which I thought
was too small for
me, at least on
the plans! The §
helmsman bent the
steering wheel
before reaching
the lifelines
while the other
crew on deck was
wrapped around the mainsheet.

Apparent windspeed sometimes exceed 50 knots and a few surfs
top 24 knots, averaging 12 knots—awful noise and the cross-sea
shaking us terribly. The main thing in these conditions is to
find the adequate speed for the slope of the swell: too fast and
we dig into the waves which we overtake, too slow and we are
pooped by the breaking waves. The jib roller is greatly used to
increase speed between the squalls.

La Corona is left behind, and two days after the start the wind
drops to 40 knots and the double-reefed mainsail is set. The
maxi-yacht Atlantic Privateer confirms on VHF that it was gust-
ing to 70 knots.

Life starts again—hot shower, proper meal, but a 27-knot surf
reminds us that this end-of-gale sea is treacherous.

Moral: It is not very clever to seek a Force 10 storm in Biscay,
but Freydis could take a lot more and this gave me a few ideas
on what I will do if I am stupid enough to find myself in worse
weather.

The third day is spent becalmed off Lisbon with a new southwest
gale warning ahead. Fortunately, boatspeed allows us to round
Cape St. Vincent before it becomes nasty. Our luck does not
last, while a low deepens between Madeira and the Canaries to
give us three more days of southwesterlies gusting to 48 knots
with hail, thunder, and 15-foot 