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The Dogon









“The soil I work with & the stars up there are all 
part of the same thing.  Both were made for a 
purpose.”  







Ellicott Brothers







April 14, 1789 – predicts solar eclipse!



February, 1791









“Zenith” – the point straight up, directly above your head

“Meridian” – imaginary arc connecting north to south 

“Altitude” – number of degrees above the horizon.  Zenith is 90o.

“Azimuth” – a measure along the horizon, 0 to 360o.



“Celestial Sphere”

Our horizon



“Celestial Sphere”
Our horizon



Polaris!   (North Star)



Try this

“Circumpolar” – never set!

http://astro.unl.edu/naap/motion2/animations/ce_hc.html




“Zenith Sector”

• “Zenith” = straight up
• Observe stars as they cross 

“meridian” (north/south line) and 
compare to star catalog = latitude

• Minimize effect of atmosphere



David Rittenhouse (1732-1796)

• First director of US Mint

• American astronomer

• Built wooden clock at age 17

• Built own telescope – observed 
transit of Venus (Venus had 
atmosphere)

• Assisted with Mason-Dixon line

• 1st American to see Uranus (?)

• Professor of Astronomy, U of PA



















E.g.: January 3, 1793













Tides

• Try this

• See them
in action

https://dusk.geo.orst.edu/oceans/PPT/TidalCycleV2.html
https://www.youtube.com/watch?v=OP0cpXpw8yk


“We are a race of beings, who have long labored 
under the abuse and censure of the world; we have 
long been looked upon with an eye of contempt. 
However diversified in situation or color, we are all 
of the same family.”



Thomas Jefferson

“I considered it as a document to 
which your whole colour had a 
right for their justification against 
the doubts which have been 
entertained of them.”



“Benjamin Banniker [’s] . . . 
abilities, as a surveyor, and an 
astronomer, clearly prove that Mr. 
Jefferson’s concluding that race of 
men were void of mental 
endowments, was without 
foundation.”

- Georgetown Weekly Ledger



“I consider this Negro s fresh 
proof that the powers of the 
mind are disconnected with 
the color of the skin.”  

- James McHenry       
(in forward)





Remember 2017?

Photo by Jeff Bryant



Why does the Moon change its 
appearance?

A. The Earth’s shadow covers the Moon

B. Clouds cover the Moon

C. The Moon turns its dark side towards us

D. We see different parts of the lighted 
face



Phases of the Moon

“Moonth”



EAST
WEST

Moon’s motion in 
orbit around Earth

Moon’s apparent 
motion due to 
Earth rotating

Moon rises an average of 50 minutes 
later each night. 



Does the Moon spin?  



Sun is 400 times larger than Moon, 
but it is also 400 times further away!

So they appear about the same size in the sky!

.



Why don’t eclipses happen every month?

link

http://astro.unl.edu/classaction/animations/lunarcycles/mooninc.html


Lunar “nodes”



Basic types of eclipses

Illustrations not to scale





Distance . . . Moon’s orbit is not a perfect 
circle



“SUPERMOON?”



Annular eclipse

• Moon at “apogee” – appears smaller

May 10, 1994



1994



Solar Eclipses







Next one . . . . April 8, 2024!



Lunar Eclipses





“Blood Moons?”












