THE GREAT POLYNES AN
NAVIGATION EXPERIMENT
By Dan Twohig

It started as a practical joke. | wanted to see if Iccbornswaggle a crew of sixty people
into believing that | could navigate our ship from HavaiAlaska without a compass. It would
be a "Polynesian Navigation Experiment". | would follthe teachings of Koloni Kienga, one of
the last great Polynesian navigators and sail the shie asuld to arrive in Alaska without the
aid of modern technology.

The idea for this project came to me when we firsivedr in Hawaii in January 1992
aboard the 180 foot Coast Guard buoytender WOODRUSH. Wethenefor our biannual three
month training deployment. As the ship’s Navigation @ffid spent many hours of my free time
visiting maritime museums and reading books on Polynesmgateén. The subject of ancient
navigation fascinates me.

One night towards the middle of our stay in Hawalii, dl lemjoyed one too many "Mai
Tais" at the Paniolo Cafe and was gazing at Ursa Miramn fthe beach where we would be
camping for the night. The thought struck me that matybeuld really be done. Maybe | could
sail the ship 2300 plus nautical miles without the gyro madnetic compasses, the sextants, the
chronometers and the electronic gadgets that man ha®pedeand come to rely upon for safe
navigation.

Of course after having briefed the captain on rapglor a grand ruse, it was a little difficult to
convince him that | was no longer kidding and thedilly believed that | could do it.

"Give me a ship and a star to steer her by". Tiheigles were really quite simple: Ocean sweild a
wind driven currents can be predicted by the tnadds. Land birds will always seek out land. @osater
tastes saltier near the equator. The Sun righe gast and sets in the west and Polaris by beymame is
still the North Star.

In order to navigate their outrigger canoes frdamdsto island and so populate all of Oceana, the

Polynesians followed the "star paths" that werelédrdown through the generations from navigator to



navigator. They tracked the land birds as they, fieme from their daily search for food, saw thdage
currents in the shape of the wind ripples on thensasurface and identified the wave patterrsctefil from
distant islands. They tasted the water to giventhe idea of where they were and how they were bein
affected by the elements. The navigator gathédireftlis information to determine in what directine must
steer to find the tiny atoll that lived beneathzbaith star that his ancestors had promised him would be
there.

The Polynesians never intentionally made oceargesylanger than about 200 nautical miles. When
they found that the storm winds had blown thenmtargknown island, it sometimes took a generation or
more to develop the star paths needed to findwlagihome. Often they never returned to theivaatlands
thus stretching a little further the limits of thkhown world. There is no record of the Polynesiaver
having voyaged into northern climates.

In theory | knew that it could be done. Since vailal be traveling generally North Northeast it
would be a simple thing to steer a course relafRolaris at night, check the course at sunrdei@er on the
ocean swells by day. The course would be chedad at sunset while we waited for Polaris ana&mith
star that would signal the ship's arrival at ogtidation. | spent many nights stargazing frontech and
formulating my plans for the experiment.

We have all been taught in school that the shaltgistnce between two points on the surface of a
plane is a straight line. Unfortunately the Easthat as flat as our ancestors once believed.h®ourved
surface of the spheroid that we call home, theestalistance between two points is a great Cifolerefore, to
travel over any considerable distance you mustcaitese continually in order to correct for thevature of
the Earth. If you steer a straight course oveertiman a thousand miles you will miss your degtindiy
several hundred miles. This endeavor was gokadéosome research...

The great circle route from Hawaii to Dixon EntexAdaska would require a gradual course change of
about seventeen degrees. | could use my outstidiahds, fingers extended to measure the altifuelaaris
and estimate our latitude. Bellatrix, a star ilm@the hunter, would be a good "over the shoulddetence
star if clouds were to obscure Polaris. And Dubal@pminent star in Ursa Major, would be overlatdtie
top(zenith) of it's nightly journey across the gkyen we reached the vicinity of Dixon Entrance Alaska

The date for our departure from the Sandwich Islamals set for March 14th. The plan for the



experiment called for leaving Honolulu and tramgifilolokai channel by "seaman'’s eye", then begjrthia
experiment with a final look over the shoulder atkispuu Point lighthouse. All electronic navigation
equipment would be secured, all of the ship's cesggawould be covered, and the radar would be left
energized for shipping safety in the "head's up" mmalg which would turn off the gyro stabilized
function.

This was to be a test of my navigation skills. ould use only a hand held peloris to estimate my
courses relative to the star that | was steeringrimythese courses would be steered by the aiatqiiartto
remove the possibility of "helmsman error” cloudimg results of the experiment. | would estimatespeed
daily by tossing a chip of wood from the bridgewamgl timing it until it passed astern.

In order to keep me from sailing the ship off tHgesof the world, the captain (LCDR Larry Vose)
would fix the ship's position daily by celestialans and keep a secret plot of our actual track.

A safety parameter of 100 nautical miles was appbeeither side of our intended route to keep nme f
causing an international incident should | wandker someone else's territorial waters, or a muhguld

the transit to our homeport take unreasonably fdhga planned.

Navigator's Log March 14, 1992

Underway at 0800 (8am), bound for Ketchikan Alask&le started the Polynesian Navigation
Experiment abeam of Koko Head, Oahu. The weatHeusy and it seems that I'm going to be seasick.
think that last piece of cold pizza (with the wortket | ate this morning with my grapefruit wasatake.
The seas are a choppy 12 to 15 feet on the strboar, the wind is out of the northeast at 30 knbts
commenced the experiment by shooting a relativéngea Makapuu Point light. Our initial coursealsout

025 degrees True. At 0930 | changed course td @B6ulegrees True to give us a better ride...

March 15th (Midnight)

| have estimated our speed at about 10 knots doprigvious day. Our average course was 030
degrees True. The stars are out tonight and &isehage calmed down to about 5 feet. | brouglsttipdeft
to steer about 025 degrees True on Polaris. Dulaks igood.



1200 (Noon)
| tasted the water today using the halved cocdwelt dipper that took me several hours (and
several coconuts) to fabricate with a hacksaw K'lnife” and a spoon. | can honestly say thatndier
tastes less salty here than it did on the beaadbtliee day. The "Polynesian chiplog" has us makih@5
knots through the water.
We picked up our first albatross today. | am aoha@ealways at how a bird of that size can skim

along the wave tops for such long periods of tintieowt flapping its wings.

March 16th (Midnight)

The wind is still off the starboard bow. | estim#tat we've made good about 025 degrees True and
12 knots for the last 12 hours. Guessing thensitiidt by seaman's eye is a real challengeel tHet we are
about 25 to 30 nautical miles right of our intenttedk. | changed our course to about 022 dedreeson

Polaris at midnight. We are starting to see a swsil.

1600 (4pm)
It rained all morning and afternoon. The wateaokiceably colder, but | can't taste a differencsait
content. The wind has backed around to the Nosthwidne seas and swells are building 8 to 1@fedte

port bow. This could be the last of the stars (ledexperiment).

March 17th (Midnight)

There was no visible sunset last night; no evesteng and no horizon. At midnight there were stars
for about 15 minutes. Our latitude is 32 degreaetiy the “finger method". Il hold our coursdative to
Polaris tonight. Dubhe still looks good.

| have observed all of the Polynesian navigatigrs svith the exception of "current wrinkles" ol th
water. Maybe | am trying to see too much in theervar maybe there is just no current. We sigiiady
flying fish and a few whales today. We passedutiitaa school of tuna and you could see them shootin

through the swells as the sea birds worked thelfieethey had driven to surface.



0200 (2am)

Stars! 1 am more in tune with the night sky thlave ever been before. | have spotted 4 of dsipite
Moons through the ship’s pedestal mounted binag;ulze "big eyes”. It is interesting to obsergeoon's
orbit retard nightly and to watch Juptter's pasitiiange in relation to the Moon. The wind is gig?5-
30kts) out of the Northwest. The seas and swellstifi building (10 to 12 feet).

1200 (Noon)

The chiplog says 12.1 knots. There are brokemlsland the wind is out of the North Northwest at
15 knots. The seas are 8 to 10 feet on the pennith whitecaps, but the ride is not too bad. Water tasted
less salty today and much colder. The air is cadule (sweater weather). There are now threeradisat

soaring back and forth in our wake.

1400 (2pm)

The seas are building. 10 to 12 feet with an @mtasl5 footer broad on the port beam. The wind
has increased to 35 knots. The barometer igffalid it looks like its going to blow...

We have been steering about 020 degrees True armsRot the last 24 hours. The next course
should be 029, but the weather should be settihg e right so | think I'll hold what we've gottilithis

storm blows itself out.

March 18th (Midnight)

Stars! We're still steering about 020 degrees dinueolaris. The seas are 12 to 15 feet off the po
bow. | estimate our position at latitude 36 degitdesh (by fingers), 150 degrees West by DR (Dead
Reckoning). | expect the seas to switch aroutisetdow. | think I'll hold this course until the weer dies,
then fall off to about 025 degrees True. Dubhecgghed zenith shortly after midnight tonight. rigtheng
still looks good.

Its getting harder to tell our course by Polareabee of its increased altitude. | guess I'm ngnoiit
of fingers to measure it with. I'm glad therenty@ne more course change. | can let the autbejaithe rest.

It is amazing that the stars have been out evght. niThis is the North Pacific Ocean in March! eTh



Polynesian gods must be smiling (or is it laughaigny efforts.

This weather should have slowed us down somedatair The chiplog said 11.75 knots, but I'll give
us 10.5 knots for the last 12 hours. | wish thetteather would calm down.

The captain does not seem to be the least bit @atabout our position. | estimate that we are
close to being on track, but at best | feel thatdegd reckoning posttion is good within about 3atical
miles. It has not been as difficult to keep trafkur posttion as | thought it would be. Althoudtave not
looked at a compass since we left Hawaii, havitgriB@ppear even briefly every night has beealable as
the gyro. Even in these seas | can tell our couthén about 5 degrees. The dead reckoning globi a

problem. It's estimating set and drift by seangy@ghat is tricky.

0200 (2am)
The seas are still off the port bow. | came rigtdliout 025 degrees True on Polaris before Hest t
stars for the night. This of course put the sditieanore on the beam which makes this rountbboship

roll like a pig. . So much for getting any sleep affetting off watch this morning.

1200 (Noon)

The weather has moderated somewhat. The seasoa8fé€et on the port bow. | estimated 11.3
knots by the chiplog. The water still tastes daltymuch colder. We almost lost the coconut overste
during the sampling.

| suffered a sort of vertigo this morning. Wheot up the sun was high and | couldn't tell if vexev
headed north or south. It is strangely profoundi®to realize that where we are is not neaityjpsrtant as
where we are going. This is very contrary to raying. The lookout sighted a flock of stormy @letr They
flew North Northeast until out of sight. The emgirs have secured the air conditioning systemseTéie

signs to the navigator that we are headed inghedrection...

March 19th (Midnight)
No stars. | estimated 12.5 knots for the lastdli®dh The wind and seas have backed around to the

port quarter. The swell is building indicatingistaht storm coming our way. We set the clockacba hour



tonight to conform to Alaska Standard Time.

0100 (larm)
Stars! Judging the course by Polaris is becongngdifficult. Dubhe is almost overhead at zenith.

We should be a little left of track. I'd like tedp it this way to avoid a landfall in British Colbia.

1200 (Noon)

The weather is cloudy with rain. The seas are8daet on the stern and the swell is buildingolD
with an occasional 15 footer on the port quarteecalculated the great circle track this mornihghould
have drawn it on the chart instead of trying to méa it. | will need to make one more course ghda 035
degrees True tomorrow or the next day. Unfortuydtet way the weather is building | dont thinitthwill

get any more stars and I'll have to make the exse change by "eyeball”.

1600 (4pm)

The seas are still building. They are becomindused. The wind has shifted out of the South
Southwest and the ship is really starting to yiwwill be very hard to gauge (guess) set andtdnight. The
barometer is falling like a rock and the next ldvdd overtake us this evening. | estimated 13iskoy the
chiplog but | gave us only 12.5 for the last 11rbdtime change). The water has not tasted nbljcless
salty in the last few days, but it continues tocgéter. | saw my breath this afternoon.

It is hard for me to remember that the posttioas khay on the chart are nothing more than dead
reckoning. The only indication that | have thatri not sailing into oblivion is that the captais hat even

hinted to me that | need to change course.

March 20th (Midnight)
Stars!! Dubhe reached its zenith shortly before Ewerything still looks good. | borrowed a third

hand from the lookout and estimated 44 degreek Ngthe finger method. The



predominant swells are still on the stern and weaning badly. The wind has veered to the Nostla£0
to 25 knots and the seas are very confused. idesatify 4 different wave systems now. We aregisig@bout
025 or 030 degrees True and have traveled at Eb&abts for the last 12 hours.

| seem to have lost track of time. | looked atdhAlendar today and my ETA (estimated time of
arrival) to Dixon Entrance is Sunday morning, M&2h | had thought that we wouldn't arrive uhil 23rd.
| feel "time vertigo" coming on. Could | have bdbat wrong? I'11 make my last course change %o 03

tomorrow.

1200 (Noon)

The chiplog says we are doing 10.5 knots. | thialare going faster than that. The sea watel is st
salty and cold. The swell is building again towlast. It is about 16 to 18 feet with a long cotafale period.
| changed course at noon by "eyeball”. | triedD®H but | may have overshot it by a little bit. eT®un is out
and I'll have the opportunity to check the coutseiaset. We have only a few hundred miles tdtgtime
to start looking for signs of land. The most obsisign | guess will be the birds.

Although | have been a navigator on this ship fota of six years, | have never been more atttoned
the speed and movements of the vessel. Considegirgrcumstances, | could be way off track anemne
know t, but | feel that if | can pull this off Iilivhave proved to myself that in this world | aaever truly be
lost. It is the same feeling that | had thetimse | worked out a celestial fix and got some leiadsults.

| can see the old navigators, the Palu, as wiih ah@s outstretched they measured the sky and
waited to absorb the mana of their gods. Thewpdekio speak the language of reason, the Itand.th&y

learned that in navigation there is truth, in thgghhisky there is order.

1300 (1pm)

| almost ran over a sealion that surfaced righbfaiie bow. He looked pretty annoyed as he swam
rapidly off to the West. | hope that he was Jaggr@ maybe | should have followed him...

It looks good for stars tonight. Polaris has ksehigh in the sky that it is almost impossiblede.
Dubhe is as close to being overhead as | can redasaye. If Dubhe gets behind me I will haveita tight

90 degrees and head into the rising sun until wt $aand.



March 21st (Midnight)

The stars are out again! | cant believe thisatiyrhappening. Maybe I'm not headed for Alaska..
came right to about 038 or 040 degrees True to@teBubhe as it rose in the evening. | have fabatll
can measure the angular distance between PoldriSudoie using the "finger method" and thereforankno
my approximate course. | had estimated thattiaédourse on Dubhe would be about 035 degrees True
am steering to the right of this to line up on Drbbw. | must be left of track; but how far? Delbhise
above the horizon is almost vertical now. Itsthasiso close to being overhead that | can neelomgasure
it. Itis very difficult to hang on for one moraydwithout turning right and running for the bedd¢are comes

that vertigo feeling again...

1200 (Noon)

11.7 knots by the chiplog. | think that the wétstes less salty today. The air and sea temasaratu
are getting down right cold. | am becoming veigcsied to my coconut.

| recalculated the zenith of Dubhe this mornints zenith angle is closer to 56 degrees than the
original 54 degrees that | had been using beftines means that since Dixon Entrance is at lat&4diorth,
| will have to be steering a little to the rightidibhe as it rises on the day we make landfadlisdt means that
| must be further to the left than | thought; botfar? | get no indication from the captain gaagthing is
wrong; but | must be nearing the edge of the epeelo

This experiment has become a great test of myyaloilifigure set and drift based on the weather
alone. Ifl had had to rely on the helmsman assggbto the auto pilot | think that it would haeet much
more difficult to follow my star path. The few tisthat | turned off "Iron Mike" and tried to steeanually
on the swells were nearly disastrous. Those oldrfésign navigators could really hand, reef and
steer.

Land fall should be the NOAA weather buoys off ofdd Entrance. If | am right of track we will
sight the coast of Graham Island B.C. If we dteofdrack (and I'm pretty sure that we are) wik sight
Forester Island National Wildlife Refuge, Alaskd.andfall should be some time after noon tomorrow. |
doubt that | will be able to sleep tonight afterwatch. | consider my Dead Reckoning only gooditbinv

50 nautical miles at best in all directions. MyAFerefore is only good within 4 to 8 hours deframdpon



whether | am right or left of track, ahead or beliifR. Because of the time we have to kill befoeer@ed to
be in Ketchikan, | believe that the captain wilithee experiment run to its logical conclusion alf@v me to
make landfall where | may. Then we'll change cotos®ixon Entrance.

All of the albatross are gone. We must be neéamd)

2200 (10pm)

| awoke with a feeling of dread. Something waswyrd wandered up to the bridge to find that the 8
to 12 watch had maneuvered to avoid a tanker #mataking the great circle route to Japan. The afécer
said that he had come right "about" 20 degrees\idnile, then left "about" 35 to 40 degrees fohédenbefore
returning to "about" his original course... Heldalieven tell me how long he was on each
course. More error... | adjusted the course ¢oitab degrees right of Dubhe. That should be abébit

degrees True. Where am |?

March 22 (Midnight)

Stars!!! Dubhe is so high in the sky that | caelbtvhether or not it has gotten behind me. \ttih
weather being so good for the last couple of dagse has been no obvious signs of set and itligittaking
every bit of self control that | can muster ndttm the ship due East and make a run for thénbeac

| was reading this evening about the ceremonywb:'PThis is the Polynesian rite of passage from
student to navigator. This ceremony consists célttes making profound speeches, eating spquiafhared
foods, and drinking the fermented juices of logats. The student then makes a ritual solo vayegeanoe
that was built specifically for this occasion. Wgbe student's return (if he returns), he is detléPalu”, a
navigator, and a place is then made for him irciiote of navigators in the canoe house of the. Pale
feasting begins anew as the island celebratesafismg of the Palu's mana to a new navigator whbewvi
responsible for leading the island's canoes tbesifishing grounds, and keeping open the cintaisland
trade routes.

If we make Dixon Entrance tomorrow plus or minusriitical miles | feel that | will have

accomplished something very special amongst mg.p&emsidering that this endeavor started as a



joke, developed into a viable plan and then a nagocomplishment (maybe), | will be quite elatatiahds

well tomorrow.

0900 (9am)
| had my first "landfall dream™ (running agrountlpout 5am this morning. Needless to say, sleep
was fleeting after that... | got up at 0830 anddeeed to the bridge. A seagull was flying alorgjdeeus. It
stayed with us for about 10 minutes before flyifitgpathe West. Maybe it was Japanese too.
My modern analytical mind is solving conical "mmax" solutions for our landfall. 1 have drawn a

bulls-eye on the chart, the outer ring being 100 nautidakm

1123 (11:23am)

Landfalll The lookout sighted land off the stamoblow. It looks like a small mountainous island of
the coast of Graham Island British Columbia Theatagame up and not knowing the elevation of the
island | estimated our position visually as 20 inaliniles from the island, or 20 nautical milghtiof track.
Together we uncovered the GPS unit. The GPS had nautical miles from that island, or 12 nautical
miles left of track. SUCCESS!!!

Alaska has never looked so good. The chiplog bas bmazingly accurate. My ETA was good
within 3 hours and after a passage of 2382 nautitad, my cumulative error was 12 nautical milesml

finally relieved of the anxiety of not knowing wadram. It feels strange to look at a compasgs.agai

2100 (9pm)

We are sailing through Dixon Entrance. Only 3 nhorgrs until we tie up in Ketchikan. The sky iscle
again and the stars are visible in unfathomabldoaumni stood alone on the fantail with my armstoetched
trying to measure the night sky and commune wétlytils of Koloni Kienga. | want to thank them Joome
for the use of the stars. | looked again intskyeovert the mountains to the North andsaw thitiegs of a
grand display of northern lights. The green, retlidue sheets of light shimmered and danced ia®rast
carpet of twinkling lights. The aurora will prolyabuild into the wee hours of the morning. | trdly love

sailing the waters of Southeast Alaska..



The Polynesian gods have blessed our voyage \aith and have sent the aurora to welcome us
home. My mind is swimming. | have begun to feelrtiana of the Palu. | fear losing this treasumedbve

had the opportunity to fully understand its value.

Epiog:

We arrived in Ketchikan at midnight. A driver wseant to procure the necessary materials to
celebrate our return to Alaska. As | stepped flmship at the bottom of the gangway, | was gidsteny
captain and the several members of the crew. ddagat shell that had served me so well duringifhevas
hung from my neck on a short lanyard and filledhvish whiskey. The first taste was a littleygaltl moved
from crewman to crewman offering a taste of theartaat | had gained and thus allowing my friends to

share in my triumph. This was my Pwo.



