
n our last expedition Spence had the 
idea that he and I  (with part-time help 
from many other folks) should navigate 

to Tarawa using only the ship’s course by 
compass, speed by engine setting, and the 
sky. No GPS or other electronic means, other 
than using the clock for accurate time. This 
is more or less equivalent  to the state-of-
the-art of navigation around the time 
of World War II,  and it’s useful as an 
exercise because we often deal with 
data from that era.  It’s also fun in a 
nerdy sort of way.

I  found that being an old-time ship’s 
navigator was a full-time job (and I 
wasn’t  standing watches during the 
transit). A lot of it  involves “shooting a fix,” 
using a sextant  to measure the altitude 
(height above the horizon) of a star, sun, 
moon, or planet, and using tables of orbital 
data to calculate a ship position. The sextant 
works by  projecting an image of a part of the 
sky  onto another image of the horizon, with 
an adjustment to move the projected image 
in altitude. You adjust until the image of the 
star just  touches the image of the horizon, 
and read the angle between the projected 
images off the dial. You can measure reliably 
down to one arc-minute (1/60th of a degree) 
using this instrument.

The basic principle is simple. Through 
astronomical observations, we know  very 

accurately  the positions of the stars, sun, 
moon and planets at  any  time. We can 
project the location of a particular object 
onto the surface of the Earth at  any  particular 
moment, known as the Geographic Position 
(GP). If we are at that exact position, that 

object  would be directly  overhead 
(that is,  at an alt itude of 90 
degrees). If we are away  from that 
point, the altitude will be lower, and 
we can use the observed altitude 
(measured with the sextant) to 
compute our distance from that  GP. 
If we plotted the GP on a globe, 
and drew  a circle around it  with 
radius equal to that distance, we 

would be somewhere on that circle.

In practice, since we have some idea where 
we are in the world, we only need to draw 
the part of that circle that  passes near our 
assumed location, which is a “line of 
position” (LOP). If we do this with three or 
more objects, we get several lines, all of 
which should pass through our position, and 
when we plot them, we get a position fix. Of 
course, there are lots of details to correct  for, 
and the computation itself is a bit arcane, 
and time consuming.

Well,  we found Tarawa last  expedition, and 
heady  with success, we decided to try our 
hand at  some star fixes out here. The results 
were pretty  good as we got an excellent  four-
star fix  that  compared beautifully  with GPS. 
However, it  took us about  3 hours of ciphering 
and most  of an eraser to puzzle out the 
answer. We’ll give ourselves a B+.
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Shooting the Stars
The Arcane Art of Celestial Navigation

Plan of the Day March 2, 2017

0500 ET REMUS recovery.
1200 Sunlines for Sunlovers: Bridge Deck.
1500 SEA School: Ops Ctr., Dave.
1600 Daily Progress Meeting: Ops Ctr.

O

Editor’s Note: Yesterday’s fascinating story 
about  the rogue floating dock is courtesy 
of Mary Crowley, lifelong sailor, activist, and 
environmentalist.  She is founder of the 
Ocean Voyages Institute, a non-profit with 
the goals of preservation of the ocean 
environment, the maritime arts and 
sciences, and island cultures.



OPERATIONS SUMMARY:   Vehicle 
Mission 06 has REMUS on deck at 
0500 for a routine turnaround 
service.  Deck teams will be busy in 
the morning. REMUS will start  mission 
07 late in the morning. SEA School 
and the Daily  Progress Report  will 
be held in the afternoon.

SEA School Update
Tom Det twe i le r gave a ta l k 
covering his multiyear program to 
develop a mineral exploration 
ves se l and p rogram to f ind 
potential sources of undersea 
minerals to supply  the world’s ever-
increasing demand. An extensive 
conversion of a ship to meet the 
present  and anticipated support 
needs of the exploration was 
conducted in a Singapore shipyard. 
At  the same time, the group was 
building the very  specialized tow 
s l e d s a n d i n s t r u m e n t s , a n d 
upgrading of a large powerful 
Remote Operated Vehicle (ROV) 
was going on in various locations 
around the globe.

It  all came together and the ship 
set out  on a two-year campaign to 
l o c a t e a n d q u a n t i f y  s i t e s 
throughout the South Pacific “Ring 
of Fire” consisting of copper-rich 
seafloor massive sulfides, also 
having large quantities of gold, 
silver, zinc, lead and other desirable 
m e t a l s . A t  t h e s a m e t i m e , 
environmental and biologic data 
was being collected to expand the 
basic knowledge of these deep 
ocean a reas and to bet te r 

evaluate any impact that may 
occur when harvesting of the 
resource begins.  Tom says the 
industry  is the first  to start  with 
environmental concerns in mind.

Sunlines are for Everyone.
At  1259 on Tuesday we observed 
Local Apparent Noon on the 
starboard bridge deck. Just  as 
explorers did back in the early days, 
ships could determine their latitude 
at sea by observing the sun at  high 
noon.  Captains would steer their 
ships north or south on the high seas 
to the latitude of their known 
destination and then turned east or 
west  until they  literally  “bumped” 
into land. For this kind of navigation 
it  helped to think that the earth was 
flat. So they did.  It’s amazing that 
more of them didn’t  become 
farmers. 

Yesterday, our Chief Mate Lania 
took up the challenge to shoot a 
few  sunlines with Spence.  He 
claimed that he had not  touched a 
sextant in over 10 years. It  didn’t 
show. With the delicate hands of a 
surgeon, he nailed the lower limb to 

the horizon. He said he felt  good 
about  it.  Tomorrow, we’ll be doing 
some trick shots, Behind the Back, 
Over the Shoulder, Between the 
Legs,  and finally, we’ll shoot an 
apple off of Marika’s  head with our 
eyes closed. Who knew  navigation 
could be this fun? Come up today 
for Sunlines for Sunlovers on the 
bridge.

MERMAID CLASSIF IEDS 
PERSONALS 100

SUE’S SEASIDE SALON open for 
business by  appointment. Don’t be 
caught on Bill’s  camera or Jeff’s 
copter video sans-coiffure.

WANTED 200 

STORIES for Meridian Passages. 
Keep ‘em coming! Dave 4031.

STYROFOAM CUP SHORTAGE! World 
wide supplies dwindling. Jon and 
Sue are running out of items to 
shrink. Please ship any available 
s t o c k p i l e t o : R / V M e r m a i d 
Vigilance, vicinity 1°N 176°W.

FOR SALE 400

LOST & FOUND 500

FOUND:  Safety goggles, trimmed in 
sporty orange, with pouch. Sue will 
trade for 1 doz. styrofoam cups 
OBO. Sue 3344.

LOST: Hardhat, overboard during 
transponder recovery. Northwest 
of Howland Island. If found, please 
return to Neil at 4011 or WHOI van.

Place New Ads by Friday – ed.

Neil McPhee is a Senior 
Engineering Assistant (Electronics) 
for WHOI. He’s been with WHOI for 
29 years. In the past  he spent  an 
average of up to 3 months a year 
at sea, but is winding down his 
adventures out  on the water. He 
always brings along a little 
beanbag dog his wife Gail 
gave him when he’s out 
on projects  to keep him 
happy. Neil is also a 
former pilot  and entered 
the Coast  Guard in 1973 
spending time as a search 
and rescue crewman. All of which 
provides a personal connection to 
the chance of finding Amelia’s 

plane. When talking about  this 
group, he says he is struck by  the 
amount talent  on board. In his 
exact words, “What an interesting 
collection of people!”

Neil was born in Rhode Island in ’53 
but  lives in Cape Cod now. In his 

free time, he and Gail and 
his very  real border collie 
Darcy spend time at 
their place up in Maine, 
which is “right on the 
pond.” He is proud of his 

w o o d w o r k i n g a n d 
recently made two nice 

cedar post beds for their home 
away  from home. He paused his 
current creation of a sailing dingy 

for the pond to be on this mission.  
He hopes to join Gail in retirement 
in the coming year or so.


