Christopher Columbus’s first voyage across the Atlantic (and back to Spain)
August 3,1492 to March 4, 1493
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Christopher Columbus’s first trip across the Atlantic Ocean was a pretty risky enterprise. He lucked out on
the trip west with calm seas and successfully crossed the Atlantic Ocean. Although he incorrectly thought
that he had reached the East Indies1 his trip was quite remarkable. He used astral navigation (by using the
stars) to judge his positions on the Ocean and tried to keep his heading due west.
We know a lot more now about our Earth, oceans, and about navigation. We have wonderful tools to use to
find our way in any environment. Let’s take a close look at Columbus’s journey.
On the next page we’ve placed a globe representing our Earth and it’s lines of latitude and longitude.
Creating flat maps of our world necessarily distorts this global view. To sail from Spain to the Carribean you
would feel that you were heading in a straight line across the globe. Translating that as-the-crow-flies line to
a flat projection map necessarily distorts the globe. We’ve used the Great Circle Mapper to show you how a
direct route from Spain to the Caribeean would look on a flat projection.

Map generated by Yummymath using the Great Circle Mapper - copyright © Karl L. Swartz.

1. Does it appear to you that the mileage
between the latitudes 30o N and 45o N is the
same wherever you are on the Earth’s surface?

2. Does the mileage between longitude 45o
W and 30o W at the equator appear to be the
same as the mileage between longitude 45o W
and 30o W when you are at 60o N? Please
explain.

3. Draw some conclusions about the
distance between lines of latitude and lines of
longitude on the earth’s surface

We’ve researched the coordinates of Columbus’s landings as he and his 3 ships sailed from Spain to the
New World. Help me figure out his route and headings using the longitude and latitude of his stops.
We’ve given you one description of this travel as he went from Palos, Spain to the Canary Islands on his first
short segment of his trip. Using our description as your guide, fill in the rest of our chart with your
descriptions of his directions, headings, and days of travel.
Depart from

Lat/Long

Arrive at

Lat/Lon

Palos de la Frontera,
Spain
August 3, 1492

37°13' N
6°53' W

Canary Islands,
August 12, 1492

27°55' N
15°32' W

San Sebastián de la
Gomera
September 6, 1492

28°5' N
17°6' W

Guanahani, San
Salvador
October 12, 1492

24°4' N
74°28' W

Long Island,
Bahamas October 17,
1492

23°10' N
75°5' W

Gibara, Cuba, Oct
28, 1492

21°6' N
76°8' W

Puerto Santo, Cuba
December 4, 1492

20° 21' N
74° 30' W

Puerto San Nicolas,
Hispaniola now Haiti
on December 5, 1492

19° 27' N
72° 40' W

Puerto San Nicolas,
now Haiti
December 7, 1402

19° 27' N
72° 40' W

Cabo Samana,
Dominican Republic
Jan 13, 1493

19°18' N
69°9' W

Description of travel
o

o

Columbus sailed about 10 S (9 18’) and 9
o
(8 49’) W in the 9 days that he traveled
from Spain to the Canary Islands.

o

Cabo Samana,
Dominican Republic
Jan 16, 1493

19°18' N
69°9' W

Santa Maria, Azores
Feb 16, 1493

36° 58' N
25° 6' W

Santa Maria, Azores
Feb 23ish, 1493

36° 58' N
25° 6' W

Lisbon, Portugal, on
March 4, 1493

38° 43' N
9° 9' W

Lisbon, Portugal, on
March 4, 1493

38° 43' N
9° 9' W

Palos, March 15

37°13' N
6°53' W

One degree of longitude covers about the same Earth surface distance wherever you are on the Earth.
One degree of longitude is about 69 miles. Because we calculated that on the first leg of Columbus
journey his ships traveled 9o18’ towards the South (37o13’- 27o55’) we can calculate his actual southern
distance traveled.
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𝟔𝟗 𝒎𝒊𝒍𝒆𝒔
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4. Use our example above to calculate a few of the distances that Columbus sailed either north or south
between each leg of his journey in the chart below. Arrange with your class or group to delegate each
line of the chart to a different group.
Departed
from

Arrived at

37°13' N
6°53' W

27°55' N
15°32' W

Number of
days

9

Miles traveled North or South

Miles traveled East or West
8! 49!

o

9 18’ S = 9

!"
!"

=8
∗ 69 = 641.7 𝑚𝑖𝑙𝑒𝑠

!"
!"

∗

!
!"#

∗ 3,963.17 𝑚𝑖𝑙𝑒𝑠 ∗ .975

= 8.82 ∗ .0175 ∗ 3,963.17 ∗ .975
= 596 𝑚𝑖𝑙𝑒𝑠 𝑤𝑒𝑠𝑡
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38° 43' N 9°
9' W

37°13' N
6°53' W

As you noticed in observation #2 on our second page, it matters how close to the equator you are when trying
to calculate the distance between two degrees of latitude. Measuring the distance covered horizontally by
one degree of latitude at the Equator is very different from measuring the distance covered by one degree of
latitude at 45o North.
We found a formula that can help you determine the distance between degrees of latitude at different
longitudinal positions.
!
Distance covered by 1 degree of latitude at various positions on the Earth =
∗ 𝑅 ∗ 𝑐𝑜𝑠𝐴
!"#
Where R = radius of the Earth in miles = 3963.1676 miles
And A = the degree of latitude
Example: When Columbus departed from Palos, Spain and traveled to the Canary Islands, he went from 6°
o

53' W to 15° 32' W. At that latitude the cosine of 6° 53' W = .99 and the cosine of 15 32’ W = .96. So on average, the
o
cosine of that longitude is .975. So, a change of 8 49’ would yield a distance of
49 𝜋
=8
∗
∗ 3,963.17 𝑚𝑖𝑙𝑒𝑠 ∗ 0.975
60 180

= 0.82 ∗ 0.0175 ∗ 3,963.17 ∗ 0.975
= 96 𝑚𝑖𝑙𝑒𝑠
5. Use your calculators to try to figure out just a few of the distances covered as Columbus traveled in an
East or West direction. Arrange with your class to coordinate findings so that your class will have
calculated all of the distances in the chart.
6. I wonder if you could use your N-S and E-W distances to calculate the approximate distance that
Columbus and his ships traveled in one segment of their trip?

W
=

642

!

N

596 miles

E

+ 596! ≈ 876 𝑚𝑖𝑙𝑒𝑠
642
miles

S
Use your calculator and the Pythagorean theorem to make an approximate guess.
The National Oceanic and Atmospheric Administration (NOAA) supplies a great circle calculator for people
who want to figure out how close a storm is to their location. Instead of writing your coordinates as 37°13' N,
you will need to write this longitude coordinate as the decimal equivalent = 37.217.

7. Use the NOAA site to find out how close you were with your Pythagorean method of finding the
distance traveled. http://www.nhc.noaa.gov/gccalc.shtml.
8. I’ve read that Columbus’s ships could travel about 150 miles in one day. Do your calculations show a similar
amount?

9. Columbus thought that he had reached the Indian Subcontinent. Do some research. How far off was he?

1

East Indies is a term used by Europeans from the 16th century onwards to identify what is now known as
the Indian subcontinent, Southeastern Asia, and the islands of Oceania and Maritime Southeast Asia. The
term has traditionally excluded China, Japan, and other countries to the north of India and the Himalayas as
the term the Far East was used.
Sources: http://www.worldatlas.com/aatlas/latitude_and_longitude_finder.htm
http://www.gpsvisualizer.com/calculators
http://geography.about.com/od/understandmaps/a/greatcircle.htm
http://williams.best.vwh.net/avform.htm
http://nationalatlas.gov/articles/mapping/a_latlong.html
http://www.gcmap.com/
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