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NAUTICAL SYMBOLS
WIND ROSES show winds prevailing within
5° of latitude and longitude. Arrows indicate
the direction from which winds blow. Length
of arrow shaft shows percentage of observa-
tions recording winds from that direction.
When the arrow is too long to fit into the 5°

“T- area, the percentage is shown on the arrow

shaft. Number of feathers on the shaft rep-
resents force of wind on the Beaufort scale.
Figures at center of the circles give percent-
age of calms.

ISOGONIC LINES connect points of equal
magnetic variation from true north. These

&/ plotted for the year 1500, from a study pub-
7 lished in 1899 by Dutch geophysicist Willem
van Bemmelen, are still the best available for

Columbus’s day.

OCEAN CURRENTS: Green arrows indi-
cate the set, or prevailing direction of flow,
and numerals show the mean current speed
in knots (nautical miles per hour). Broken
arrows indicate the current is variable but
show probable prevailing direction.
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UMEROUS islands in the

western Atlantic have

been named as Columbus’s
first landfall. The question of
which 1s correct has aroused
controversy for two centuries, with
Watling Island, renamed San
Salvador, the choice of many
scholars. And if one lays down the
daily courses and distances given in
the Columbus log, taking no
account of current or leeway (the
downwind skid of a vessel), the
track does lead to Watling.

But it is impossible for anything

floating in the sea—a bottle, the
Santa Maria, or the Queen

Elizabeth I1I—to escape the
influence of current, so if the
Columbus track is retraced with
allowance for current and leeway,
the end point falls some 60 nautical
miles, a full degree of latitude,

to the south of Watling.

No one had ever traced such a
track, as a modern navigator would
do it, until Luis and Ethel Marden
laid down the one shown above.
Using daily plotting sheets,
trigonometry, and small navigation

computers, they plotted the
fixes for each « ¥ day’s run.
Beginning at ¥ **| Columbus’s

starting point off Gomera in the

Canary Islands, the black line
follows a no-current course,
the red line, a course adjusted for
current and leeway.

Columbus logged his distances

from dawn to dawn in leagues, but
what does that mean in modern
measure? Most scholars have used
3.18 nautical miles for the Spanish
sea league, but navigation
authority Dale Dunlap found a
16th-century manual that
unequivocally defines the Spanish
marine league as 2.82 nautical
miles. Later the Mardens found an
identical definition in an even
earlier manual, published within

68 years of Columbus’s death.
Currents of 1492 are unknown,
but the earth’s physiography has
changed little in 500 years, an eye
blink of geologic time. Currents
shown are taken from monthly
United States pilot charts, based
on data collected
Giventheships’ ,~

distance, with /
set (direction ~
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and drift (speed),
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for 150 years.
course and
the current’s
of flow)
a vector

plotting or trigonometric
computation gives the
position at the end of y
each day’s run, here |
indicated by squares.
Naval architect Alan |
Pape estimates that \
Columbus’s shallow-draft
ships would make 1.5° of ‘1
leeway on a westward |
course in the northeast

‘.i'

carried the C

based

wind 1s over the helmsman’s right
shoulder. Leeway was reckoned as
far as 40° west longitude, where
winds became evenly divided on

the stern until just before landfall.
Wind roses along the course

(note above) indicate prevailing
8 northeast trades that begin near
the Madeira Islands and inexorably

the Bahamas. \
‘k Probable compass /!

variation for 1500 is

5 published years ago

reckoning
added,
should

olumbus flotilla to on

&

on a Dutch study

but still the best '

availlable. As the track cut isogonic
lines, compass headings in the log
were converted to true courses.

Columbus landed on October
12, 1492, according to the Julian
calendar. In modern Gregorian
nine days must be
'so Columbus Day
4 really be celebrated

- October 21. When the

Mardens consulted the
/
V'pilot charts in their plotting
of the Admiral’s track, they
took this calendar dlfference
mto‘account.

Columbus estimated his speed
through the water with a seaman’s

accuracy, but he could not judge
the direction and strength of the

current, so a current-added track

comes out too far west. Back-
tracking along this course to the

first sight of land—any land—

gives the percentage of overrun.

It is evident that current pushed

Columbus nine miles farther in

every hundred than his estimate.
Subtracting this from the daily
logged runs and replotting the

track brings us to the most

probable position at landfall—

Samana Cay.

Pinta, Santa Maria, and Nina sail into

the New World in October 1492.
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Indians pan for gold in a scene from Ferndndez de Oviedo’s 1535 history of the Indies.
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Columbus's 1492-93 voyage

native rights. Named SIED I8 o
Protector of the Indi- i
ans, Las Casas enraged .
settlers by ordering S
them to free slaves, yet i
he could not effect last- ¥ KEY
ing change. Major Indian culture
: L B Aztec
B Maya
Inca
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ARAWAK Indian ethnolinguistic gro

® Occupied settlement

Chuquisaca Indian
La Plata European
(Sucre) Present-day

~. Abandoned settlement

Columbus first sailed the Ocean Sea with two mis-
conceptions. From Greek and Arab texts, he reck-
oned the circumference of the earth to be 25 percent
smaller than it actuully is. He also assumed that no
large landmass lay between Europe and Asia. Con-
sequently, he was certain that his landfall (two pos-
sible siles are shown at left) must be in the Indies of
Asia. Yet as a practical mariner, Columbus had no
betters. In voyaging back to Spain, he discovered
the full extent of the great gyre of ocean currents
and prevailing winas—thus opening the Atlantic
to routine passage.
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bridges. The footsteps of the
Inca resound in the languages
and cultures of their descen-
dants and in the ruins of their
stone cities.
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o Alexander VI in 1493

affirmed Spain’s rights to its
newfound territories in the
west. A year later the Treaty
of Tordesillas moved the line
farther west. The meridian
shown here is an approxima-
tion, since its location was
not precisely determined.

MAGELLAN

Ferdinand Magellan
crossed the Atlantic in
1519 and found a strait
to the Pacific, a maze
that took 38 days to tra-
verse. He was killed in
the Philippines in 1521,
but 18 of his men
returned to Spain—the
first to circle the globe.
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