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Magnolia Beach near Gloucester, MA





D AY  O N E
B E C O M I N G  A  C E L E S T I A L  N AV I G AT O R
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D AY  T W O
B E C O M I N G  A  C E L E S T I A L  N AV I G AT O R





6 / 1 0  0 4 4 0  Y B :  4 0  1 8 ’ N  7 0  4 0 ’ W

6 / 1 0  1 4 3 0  Y B :  3 9  1 8 ’ N  7 0  1 6 ’ W



6 / 1 0  0 4 4 0  Y B :  4 0  1 8 ’ N  7 0  4 0 ’ W

30 NM
3 NM



6 / 1 0  1 4 3 0  Y B :  3 9  1 8 ’ N  7 0  1 6 ’ W

22 NM

16 NM





6 / 1 1  0 4 3 0  Y B :  3 8  1 2 ’ N  6 9  2 7 ’ W

6 / 1 0  1 4 3 0  Y B :  3 9  1 8 ’ N  7 0  1 6 ’ W

6 / 1 0  2 0 3 0  Y B :  3 9  4 3 ’ N  6 9  5 9 ’ W



6 / 1 0  1 4 3 0  Y B :  3 9  1 8 ’ N  7 0  1 6 ’ W23 NM

18 NM



6 / 1 0  1 4 3 0  Y B :  3 9  1 8 ’ N  7 0  1 6 ’ W

6 / 1 0  2 0 3 0  Y B :  3 9  4 3 ’ N  6 9  5 9 ’ W

23 NM

18 NM

11 NM
15 NM



6 / 1 1  0 4 3 0  Y B :  3 8  1 2 ’ N  6 9  2 7 ’ W

6 / 1 0  2 0 3 0  Y B :  3 9  4 3 ’ N  6 9  5 9 ’ W

15 NM

15 NM
2 NM



D AY  T H R E E
B E C O M I N G  A  C E L E S T I A L  N AV I G AT O R



– T H E  C R E W

“Why don’t we see any other boats?“  

“Are you sure you know where we are?” 















6 / 1 1  1 2 2 6  Y B :  3 8  1 ’ N ,  6 9  1 ’ W  

6 / 1 1  1 6 0 6  Y B :  3 7  4 3 ’ N ,  6 8  4 5 ’ W  

6 / 1 1  2 0 3 0  Y B :   
3 7  1 9 ’ N ,  6 8  1 3 ’ W  

6 / 1 1  0 4 3 0  Y B :  3 8  1 2 ’ N  6 9  2 7 ’ W6



6 / 1 1  1 2 2 6  Y B :  3 8  1 ’ N ,  6 9  1 ’ W  

6 / 1 1  1 6 0 6  Y B :  3 7  4 3 ’ N ,  6 8  4 5 ’ W  

6 / 1 1 2 0 3 0 Y B : 3 7 1 9 ’ N

6 / 1 1  0 4 3 0  Y B :  3 8  1 2 ’ N  6 9  2 7 ’ W

19 N
M

1 NM



6 / 1 1  1 2 2 6  Y B :  3 8  1 ’ N ,  6 9  1 ’ W  

6 / 1 1  1 6 0 6  Y B :  3 7  4 3 ’ N ,  6 8  4 5 ’ W  

6 / 1 1 2 0 3 0 Y B : 3 7 1 9 ’ N

6 / 1 1  0 4 3 0  Y B :  3 8  1 2 ’ N  6 9  2 7 ’ W

10
 N

M

9 NM



6 / 1 1  1 6 0 6  Y B :  3 7  4 3 ’ N ,  6 8  4 5 ’ W  

6 / 1 1  2 0 3 0  Y B :  3 7  1 9 ’ N ,  6 8  1 3 ’ W  

25 NM

4400  NNMM





D AY  F O U R
B E C O M I N G  A  C E L E S T I A L  N AV I G AT O R





6 / 1 1  2 0 3 0  Y B :  3 7  1 9 ’ N ,  6 8  1 3 ’ W  

6 / 1 2  0 4 3 0  Y B :  3 6  3 3 ’ N ,  6 7  5 7 ’ W  



6 / 1 1  2 0 3 0  Y B :  3 7  1 9 ’ N ,  6 8  1 3 ’ W  6 ///////// 1 1 222222222222222222222222222222 000 30 30 30 333330 333000 33330 33 000000000000000000000 Y BY BY BY BBBBBBBBBBBBBBBB :::: 333 7  1 9 ’9 N ,N  6 8  1 3 ’ W

40 NM

21 NNNNNNNNNNNNNNMMMMMMMMMMM
6 / 1 1  2 0 3 0  Y B :  3 7  1 9 ’ N ,  6 8  1 3 ’ W  



6 / 1 1  2 0 3 0  Y B :  3 7  1 9 ’ N ,  6 8  1 3 ’ W  6 /666666 1 11 1 22 0 30 33 0 Y B :  3 7 11 33 ’ WW11 99 ’’’’’9 ’’’’’’’’99999 NNNNNNNNNN ,NNNNN 66666666666666 888888 111,,N ,,6 /6 /6 / 1 11 1 22 0 30 3 00 Y BY B :: 3 73 7 1111
6 / 1 2  0 4 3 0  Y B :  3 6  3 3 ’ N ,  6 7  5 7 ’ W  

40 NMMMMMMMMMMMMMMM

29 NMMM



6 / 1 1  2 0 3 0  Y B :  3 7  1 9 ’ N ,  6 8  1 3 ’ W  6 /6 /6 /666666666 1 11 1 22 0 30 333 000 Y B :  3 7 11 33 ’ WW11 99 ’’’’’9 ’’’’’’’’99999 NNNNNNNNNN ,NNNNN 66666666666666 888888 111,,N ,,6 /// 1 1  2 0 3 0 Y B : 3 7  11
6 / 1 2  0 4 3 0  Y B :  3 6  3 3 ’ N ,  6 7  5 7 ’ W  
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13 NM

40 NMMMMMMMMMMMMMMM

29 NMMM



– B R I A N  D U N C A N ,  W AT C H  C A P TA I N

“Navigation by Celestial is more relaxing than 
navigation by GPS because I don’t obsess over 

minute to minute course corrections.” 



6 / 1 2  1 2 4 8  Y B :  3 5  5 8 ’ N ,  6 7  3 2 ’ W  

6 / 1 2  1 6 0 0  Y B :  3 5  4 7 ’ N ,  6 7  2 1 ’ W  

6 / 1 2  2 0 0 0  Y B :  3 5  3 5 ’ N ,  6 7  1 ’ W  



6 / 1 2  1 2 4 8  Y B :  3 5  5 8 ’ N ,  6 7  3 2 ’ W  

6 / 1 2  1 6 0 0  Y B :  3 5  4 7 ’ N ,  6 7  2 1 ’ W  

6 / 1 2  2 0 0 0
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6 / 1 2  1 2 4 8  Y B :  3 5  5 8 ’ N ,  6 7  3 2 ’ W  

6 / 1 2  1 6 0 0  Y B :  3 5  4 7 ’ N ,  6 7  2 1 ’ W  

6 / 1 2  2 0 0 0

1199999999 NNNNNNNNNMMM
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6 / 1 2  1 6 0 0  Y B :  3 5  4 7 ’ N ,  6 7  2 1 ’ W  

6 / 1 2  2 0 0 0  Y B :  3 5  3 5 ’ N ,  6 7  1 ’ W  
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D AY  F I V E
B E C O M I N G  A  C E L E S T I A L  N AV I G AT O R



6 / 1 3  0 4 0 0  Y B :  3 5  1 ’ N ,  6 6  3 1 ’ W  

6 / 1 3  1 2 0 0  Y B :  3 4  2 7 ’ N ,  6 6  1 4 ’ W  



6 / 1 3  0 4 0 0  Y B :  3 5  1 ’ N ,  6 6  3 1 ’ W  

6 / 1 3  1 2 0 0  Y B :  3 4  2 7 ’ N ,  6 6  1 4 ’ W  
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6 / 1 3  0 4 0 0  Y B :  3 5  1 ’ N ,  6 6  3 1 ’ W  

6 / 1 3  1 2 0 0  Y B :  3 4  2 7 ’ N ,  6 6  1 4 ’ W  
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6 / 1 3  1 2 0 0  Y B :  3 4  2 7 ’ N ,  6 6  1 4 ’ W  
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6 / 1 3  1 6 0 0  Y B :  3 4  1 3 ’ N ,  6 6  0 5 ’ W  

6 / 1 3  2 0 0 0  Y B :  3 4  0 1 ’ N ,  6 5  5 4 ’ W  

3 3333333333 NMNMNNNMNMNNNNNNN



6 / 1 3  1 6 0 0  Y B :  3 4  1 3 ’ N ,  6 6  0 5 ’ W  

6 / 1 3  2 0 0 0  Y B :  3 4  0 1 ’ N ,  6 5  5 4 ’ W  
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6 / 1 3  1 6 0 0  Y B :  3 4  1 3 ’ N ,  6 6  0 5 ’ W  

6 / 1 3  2 0 0 0  Y B :  3 4  0 1 ’ N ,  6 5  5 4 ’ W  
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D AY  S I X
B E C O M I N G  A  C E L E S T I A L  N AV I G AT O R



6 / 1 3  2 0 0 0  Y B :  3 4  0 1 ’ N ,  6 5  5 4 ’ W  

6 / 1 4  0 4 3 0  Y B :  3 3  5 3 ’ N ,  6 5  4 9 ’ W  

6 / 1 4  0 8 1 7  Y B :  3 3  4 2 ’ N ,  6 5  3 8 ’ W  

6666 65

6 / 1 4  0 6 0 0  Y B :  3 3  4 9 ’ N ,  6 5  4 6 ’ W  

N O  W I N D  F R O M :  
6 / 1 3  2 0 0 0  -  6 / 1 4  0 6 0 0



6 / 1 3  2 0 0 0  Y B :  3 4  0 1 ’ N ,  6 5  5 4 ’ W  

6 / 1 4  0 4 3 0  Y B :  3 3  5 3 ’ N ,  6 5  4 9 ’ W  

6 / 1 4  0 8 1 7  Y B :  3 3  4 2 ’ N ,  6 5  3 8 ’ W  

N O  W I N D  F R O M :  
6 / 1 3  2 0 0 0  -  6 / 1 4  0 6 0 0

6 / 1 4  0 6 0 0  Y B :  3 3  4 9 ’ N ,  6 5  4 6 ’ W  
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6 / 1 3  2 0 0 0  Y B :  3 4  0 1 ’ N ,  6 5  5 4 ’ W  

6 / 1 4  0 4 3 0  Y B :  3 3  5 3 ’ N ,  6 5  4 9 ’ W  

6 / 1 4  0 8 1 7  Y B :  3 3  4 2 ’ N ,  6 5  3 8 ’ W  

N O  W I N D  F R O M :  
6 / 1 3  2 0 0 0  -  6 / 1 4  0 6 0 0

6 / 1 4  0 6 0 0  Y B :  3 3  4 9 ’ N ,  6 5  4 6 ’ W  
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6 / 1 3  2 0 0 0  Y B :  3 4  0 1 ’ N ,  6 5  5 4 ’ W  

6 / 1 4  0 4 3 0  Y B :  3 3  5 3 ’ N ,  6 5  4 9 ’ W  

6 / 1 4  0 8 1 7  Y B :  3 3  4 2 ’ N ,  6 5  3 8 ’ W  

N O  W I N D  F R O M :  
6 / 1 3  2 0 0 0  -  6 / 1 4  0 6 0 0

6 / 1 4  0 6 0 0  Y B :  3 3  4 9 ’ N ,  6 5  4 6 ’ W  
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C O M P E T I T I O N



6 / 1 4  D R  P O S  &  1 2 0 0  R U N N I N G  F I X  A G R E E

6 / 1 4  1 2 0 0  Y B :  3 3  2 3 ’ N ,  6 5  1 7 ’ W  

5 0 N M  F R O M  B E R M U D A



6 / 1 4  D R  P O S  &  1 2 0 0  R U N N I N G  F I X  A G R E E
6 / 1 4  1 2 0 0  Y B :  3 3  2 3 ’ N ,  6 5  1 7 ’ W  

5 0 N M  F R O M  B E R M U D A

2 2 NMNMNMNNMM



6 / 1 4  1 6 0 0  Y B :  3 3  0 3 ’ N ,  6 4  5 9 ’ W  

6 / 1 4  1 6 3 0  G P S :  3 3  0 0 ’ N ,  6 4  5 7 ’ W  

5 0 N M  F R O M  B E R M U D A

1 NMMMNMNMNMMMMMMM
11 NN

7 NMNM



6 / 1 4  1 6 0 0  Y B :  3 3  0 3 ’ N ,  6 4  5 9 ’ W  

6 / 1 4  1 6 3 0  G P S :  3 3  0 0 ’ N ,  6 4  5 7 ’ W  

5 0 N M  F R O M  B E R M U D A

1 NMMMNMNMNMMMMMMM
11 NN
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7 NMNM











F I N A L  T H O U G H T S
B E C O M I N G  A  C E L E S T I A L  N AV I G AT O R



E X T R A S
B E C O M I N G  A  C E L E S T I A L  N AV I G AT O R









[http://starpath.com]

Ed Popko







T O O L S
B E C O M I N G  A  C E L E S T I A L  N AV I G AT O R





- Retired merchant seaman officer 
- Coast Navigation School: Santa Barbara, CA 
- Manufactured by Tamaya: Tokyo, Japan 
- .1 micrometer (precision may not be realistic) 
- Polarizing lens for filtering 
[source: http://sextant.com]



[ B O S T O N  G L O B E  3 / 1 0 / 2 0 1 7 ]























D AY  O N E  E X T R A S
B E C O M I N G  A  C E L E S T I A L  N AV I G AT O R





Problems: 
- Moon was too low in sky for good sight @ 

nautical twilight. 
- With just Jupiter’s LOP could not get fix or 

running fix. 
- 2000-2100 knot log readings were > 10nm 

indicating reading error or problem with knot 
log. 

- Sextant mirrors and scope were covered in salt 
spray during evening sights.

1 9 0 3  
G P S  F I X

2 0 0 0  D R  
P O S I T I O N



D AY  T H R E E  E X T R A S
B E C O M I N G  A  C E L E S T I A L  N AV I G AT O R





Problems: 
- Crew did not log DR entries overnight (red indicates 

estimates) 
- Venus LOP & Moon LOPs at 06/10 dawn nautical 

twilight had large intercepts indicating either a DR error 
or a sight error. 

- Moon LOP was so large that I threw it out assuming it 
was a sight error. 

- No fix or running fix again because only one LOP @ 
dawn nautical twilight. 

- DEV correction to magnetic compass was being added 
instead of subtracted so course was off 15 degrees!

A P  @  0 0 0 0

A P  @  0 4 0 0 V E N U S  L O P  
@  0 4 3 0

V



Problems: 
- Venus and Moon sights gave a fix, but it was so far off 

DR position that I threw it out and continued to use DR. 
- 1200 sun sight intercept looked more reasonable, 

however didn’t use celestial fix OR Venus LOP for 
running fix. 

- 1430 sun sight appeared to show the boat going 
backwards when comparing the location of the 1200 
and 1430 intercepts. 

- 1430 running fix I advanced the 1430 LOP instead of the 
1200 LOP.  Reasonable error to make because the 1430 
intercept was behind the 1200 intercept. 

- The inconsistency in these 1200 and 1430 sights may 
gave been due to the captain taking the 1200 reading 
and the navigator taking the 1430 reading.

6 / 1 0  0 4 4 0  Y B :  4 0  1 8 ’ N  7 0  4 0 ’ W

6 / 1 0  1 4 3 0  Y B :  3 9  1 8 ’ N  7 0  1 6 ’ W



Problems: 
- Venus and Moon sights gave a fix, but it was so far off 

DR position that I threw it out and continued to use DR. 
- 1200 sun sight intercept looked more reasonable, 

however didn’t use celestial fix OR Venus LOP for 
running fix. 

- 1430 sun sight appeared to show the boat going 
backwards when comparing the location of the 1200 
and 1430 intercepts. 

- 1430 running fix I advanced the 1430 LOP instead of the 
1200 LOP.  Reasonable error to make because the 1430 
intercept was behind the 1200 intercept. 

- The inconsistency in these 1200 and 1430 sights may 
gave been due to the captain taking the 1200 reading 
and the navigator taking the 1430 reading.

6 / 1 0  0 4 4 0  Y B :  4 0  1 8 ’ N  7 0  4 0 ’ W

6 / 1 0  1 4 3 0  Y B :  3 9  1 8 ’ N  7 0  1 6 ’ W



GGGGGGGGGeeeeeeeeetttttttttttttttiiiiinnnnngggggg mmmmmmmmooooorrrrrrreeeeeeee ooooooorrrrrrggggggaaaaaannnniiiizzzzzzeeeeeeedddddd:::::
- reeeeeepppplloooottttttteeeeedddddddd 111111430 sun RF caaaught error
- used 144444430 RRRRFFFF tttttoooooo restart DDDR!
------ m 2220000333000 JJupiter LOPP iiiiinnnnnnnttttttt was .5NM from

2220000000000 AAAAPPPP ggood feedbbbaaacccccckkkk
- ights mmmmmmmeeeeeeeessssssssssssssseeed upp other nauuuuuutttttttttttticcccaaaaaaaalllllllllll twilight si

e! (seeeeeeeeeeeeeee neeeeeeeexxtttttttt)))))))) rrrrreeeeeeecorded Hs bbbbbbbbbbbbbbbbuuuuuuuuuuuutttttttt nnnnnnot time
- x recovereeed bbby computinggg ruuunnnnnnnnnning fix

htfrom Juppppittteeerrrr sight and 190000000000 sssssuuuuuun sig
- l fix 66//11111 dddaaawwn nautical twiliggght cellllleeeeestial

which seemed plausibleee.

6 / 1 1  0 4 3 0  Y B :  3 8  1 2 ’ N  6 9  2 7 ’ W

6 / 1 0  1 4 3 0  Y B :  3 9  1 8 ’ N  7 0  1 6 ’ W

6 / 1 0  2 0 3 0  Y B :  3 9  4 3 ’ N  6 9  5 9 ’ W



D AY  S I X  E X T R A S
B E C O M I N G  A  C E L E S T I A L  N AV I G AT O R






