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Two Winter Storms Encountered by Columbus in 1493
Near the Azores*
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Blue Hill Observatory, Harvard University
SYNOPSIS
The two severe storms that overtook Columbus on the return portion of his first voyage,
when examined in the light of modern frontal
theory, do not appear to have been simple circular storms, as previously thought, but disturbances marked by well developed fronts. The
centers of both passed north of Columbus; he
apparently experienced the warm sectors of
both. The February storm seems to have had
two cold fronts, and the March one a very sharp
cold front. Storms of both kinds have been
observed in the same portion of the Atlantic
in recent years.
INTRODUCTION
LEG of his first
voyage, Columbus took advantage of the prevailing westerlies in lower middle latitudes. Here
the winds were ample for good sailing, yet the worst of winter storms in
the higher latitudes might be avoided.
Nevertheless, two storms of considerable severity overtook his caravel,
one in mid-February, as he approached the Azores, and the other at
the end of the month and early in
March, as he continued on to Portugal.
Professor Samuel E. Morison, who
recently has resailed
Columbus'
routes, in the interests of a more accurate knowledge and interpretation
of his voyages and discoveries, asked
me for an interpretation of the meteorology of the two storms that CoN
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lumbus has described so fully in his
journal. There seemed to be features
that could not be explained simply as
the result of "circular storms", according to other scholars.
As a preliminary to making an interpretation from the weather described by Columbus, weather maps,
descriptions and compilations of
storms in recent years in the same
portion of the Atlantic were examined. A study of maximum winds in
the Azores, 1906-1932, by Lohr1 indicates an average of 6 storm days
there per winter. At Ponta Delgada
the yearly maximum velocities ranged
from 23 to 32 m/s (52-72 mi/hr),
with maxima in half the years at 27
or 28 m/s (60-63 mi/hr). At Horta
the topography increases the gale velocities to annual maxima of 24 to
48 m/s (54-108 mi/hr), with half the
years having maxima in the range
35 to 40 m/s (78-90 mi/hr). Intense
storms, therefore, are not uncommon
in the Azores region.
That of Feb. 9, 1936 was made the
subject of special study by Lohr.2
The center of an intense low pressure area passed 150 to 200 mi north
1 Lohr, Alfred, Beitrage zur Flugmeteorologie
der Azoren, Aus dem Archiv der Deutschen Seewarte und des Marineobservatoriums,
v. 58, no.
5, 44 p. Hamburg, 1938.
2 Lohr, A.. Orkanartiger Sturm auf den Azoren am 9 Februar 1936, Ann. der Hydrog. u.
Mar. Met., vol. 56, pp. 401-407, figs., Hamburg,
1937.
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FIG. 1. Synoptic Chart for Feb. 9, 1936, 13h GMT, showing deep cyclones and gales in Azores region, (from Lohr,
op. cit.).
of the Azores, with SW to W winds
Of the storminess between the
of hurricane strength south of the Azores and Madeira, Chaves5 calls
center (fig. 1). The isobaric system attention to the noteworthy stalling
of the low was elongated in a WSW tendency of lows there, with irreguto ENE direction. Four air masses lar variation of the position of the low
were involved in its circulation, sep- center, whereby at any one spot there
arated by one warm front and two can be a rapid succession of storms in a
short time. Such a succession, howcold fronts. The storm area extended
some 1200 nautical miles from NW to ever, could also be caused by a family
of lows moving along the polar front.
SE.
A pair of such storms is shown on
In the following winter the Iberian
peninsula was swept by gales, on Jan. the Atlantic weather map for Oct. 26,
27, 1937,3 the wind at Gibraltar reach- 1938.6
From this cursory survey of storming a maximum gust velocity of 98
mi/hr, when the cold front arrived. iness in the Azores-Portugal region
A map of the storm shows its deep it is evident: that winter storms of
low center, 960 mb. (28.3 in.), the great severity are not uncommon;
same as the lowest isobar of Feb. 9, that they are more likely to be storms
1936, close to the NW corner of the with gales from SW, W, or NW,
peninsula and its W-E extent some since the low centers pass mostly on
1200 nautical miles (fig. 2). Three the north; that, owing to their
air masses were involved, though the
met Mag., v. 72, p. 62-63, London, 1937.
4 AP report in N. Y. Times.
tropical air mass was being occluded.
5 F. A. Chaves, Rapport sur 1'etablissement
An apparently similar storm struck
projete du service meteorologique internatioPortugal on Feb. 15, 1941, with winds nale d'Azores. Monaco, 1900. [Cited by Lohr,
op. cit., 1938.]
sometimes blowing 100 mi/hr.4
GLa meteorologie,
Mar.-Apr., 1939, p. 108.
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FIG. 2. Chart for Jan. 27, 1937 (isobars and fronts),
with fronts of Jan. 25 and Jan. 26 added to show rapid development. Dashed line shows track of center of cyclone off
NW Spain, (from Met. Mag.).
great extent or their slow movement day as it now is, let us examine the
or multiple nature, their gales may experience of Columbus with two
last for days at one place; and that winter storms. Since his actual
tremendous winds may attend the journal has been lost, we must depassage of the cold front, or wind- pend on a rather full abstract made
shift, or squall line, between the trop- by Las Casas from a copy of the
ical air mass moving from a south- journal, this abstract, in Morison's
westerly direction and the polar air
opinion,7 being the most dependable.
mass from a westerly or northwest- I am indebted to Professor S. E.
erly one.
Morison and Professor J. D. M. Ford
In the light of present day exper- for the following not heretofore published literal translation of Las Casas.
ience and assuming, for want of
satisfactory proof to the contrary,
7 S. E. Morison, Texts and translations of the
that the storminess of the Atlantic
journal of Columbus's first voyage,
Hispanic
American Historical Review, v. 19, p. 235-261,
was essentially the same in Columbus'
1939.
D A T A FROM COLUMBUS'S JOURNAL OF F I R S T VOYAGE
ON THE T w o FEBRUARY STORMS, 1 4 9 3

Note that each day's Journal begins at sunset previous day.
League = 3.18 nautical miles; 4 Roman miles = 1 league.
The latitude and longitude at the end of each day are approximate positions at sunset of that day.
FIRST

STORM

Tuesday February 12
Sailed to the E at 6 Roman miles
an hour this night, and would have
made up to daylight 73 Roman miles,
which are 181 leagues. Here he began to have heavy sea and tempest,
and if the caravel had not been, he
says, very staunch and well found,

he would have been afraid of being
lost. [In] the day would have run
11 or 12 leagues with much toil and
peril.
[Lat. 36° 03' N, long. 28° 42' W ]
Wednesday February 13
From sunset to daybreak he labored
much with the wind and very high sea
and tempest. Lightning flashed thrice
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to the NNE; he said it was a sign of
a great storm, and it would come
from that direction or the contrary.
Proceeded most of the night under
bare poles; afterwards set a little
sail and would have made 52 Roman
miles, which are 13 leagues. This
day the wind moderated a little, but
increased again, and the ocean made
up something terrible, and the waves
crossed each other, which strained
the vessels. Proceeded about 55 Roman miles, which are 131 leagues.
[Lat. 36° 04' N, long. 27° 12' W ]
Thursday February 14
This night the wind increased and
the waves were frightful, running
counter to one another, and so crossed
and embarrassed the ship that she
couldn't make headway or get out
from between them, and they broke
over her. Carried the forecourse
very low, merely to escape the waves
somewhat; proceeded thus for 3 hours,
and would have run 20 Roman miles.
Sea and wind increased greatly and
seeing that the danger was great, he
began to run with the wind aft where
it would take him, since there was
nothing else to be done
The Admiral proceeded this night
54 Roman miles which are 13 leagues
to the NE by E. At sunrise the wind
and sea were greater, crossing more
terribly. He set the squaresail only,
and low, to enable her to rise above
the cross swell, that it might not
swamp her. Was proceeding on the
ENE course and afterwards NE by
E. He would have proceeded thus
for 6 hours, and in them [made] 7J
leagues.
Afterwards, with showers and
squalls the wind changed to the W,
and he scudded before it with the
foresail 5 hours, with the sea very
confused, and would have made 2h
leagues to the NE. He had taken the
bonnet off the mainsail from fear lest
a wave carry the whole sail away.
[Lat. 36° 35' N, long. 26° 08' W]
Friday February 15
Yesterday, after sunset, the sky
began to show clear in the western
quarter, showing that the wind intended to blow from that quarter.
Laced the bonnet on the mainsail.
Sea still very high, but going down
somewhat. Proceeded to the ENE at
4 Roman miles an hour [3 knots],

and in 13 hours of the night made
13 leagues. After sunrise they sighted
land, appearing ahead to the ENE;
some said it was the island of Madeira, others that it was the Rock of
Sintra in Portugal, near Lisbon.
Presently the wind came ahead from
the ENE, and the sea continued high
from the W ; the caravel was 5
leagues distant from the land. The
Admiral by his reckoning found himself to be among the Azores, and believed that this was one of them; the
pilots and seamen found themselves
already in the country of Castile.
[Lat. 36° 50' N, long. 25° 29' W ]
Saturday February 16
All this night proceeded tacking
close with the land which was already
recognized to be an island [Santa
Maria]. At times he went to the NE,
at others to the NNE, until sunrise,
when he took the southward tack, to
reach the island which already could
not be seen because of a great cloudmass; and he saw from the stern another island [St. Michael] that was
distant 8 leagues
Sunday February 17
At sunrise he sailed to the SSW
and at night reached the island, and
from the great cloudmass he couldn't
recognize what island it was.
SECOND

STORM

Tuesday February 26
Yesterday after the sun set, he
sailed on his course to the E, the sea
smooth, thank God. The most of the
night he would have made 6 knots;
went 100 Roman miles, which are 25
leagues. After the sun rose, with
little wind, there were showers; proceeded about 8 leagues to the ENE.
[The second storm began when
Nina was about 300 miles E of Santa
Maria, steering E for Cape St. Vincent.]
Wednesday February 27
This night and day he proceeded
off his course because of adverse
winds and great waves and sea
Thursday February 28
Proceeded in the same way
night with varying winds from
S and SE, and to one side and
other, and to the NE and ENE,
in this manner all that day.

this
the
the
and
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Friday March 1
Proceeded this night to the E by
N 12 leagues; during the day ran
to the E by N 231 leagues.
Saturday March 2
Proceeded this night on his course
to the E by N 28 leagues, and by
day ran 20 leagues.
Sunday March 3
After the sun set, he sailed on his
course to the E. A squall came
which split all the sails and he found
himself in great peril; but God
wished to deliver them
Made
about 60 Roman miles before the sails
were torn; afterwards under bare
poles, owing to the great tempest of
wind, and the sea that came upon
them from two directions. Saw signs
of being near land; found themselves
very near Lisbon.
Monday March U
Last night they experienced so terrible a tempest that they thought they
were lost from the seas that came
aboard from two directions, and the
winds which seemed to raise the
caravel into the air, and the water
from the sky, and lightning flashed
in many directions. It pleased Our
Lord to sustain it, and it went on

thus until the first watch, when Our
Lord showed him the land, the sailors
sighting it. And then, in order not
to approach it until he had recognized
it, to see if he could pick up some
port or roadstead where he could save
himself, he set the course, having no
other resource, and proceeded somewhat, although in great peril, keeping out to sea and so God preserved
them until day which he says was
accomplished with infinite toil and
terror. At daybreak he recognized
the land which was the Rock of Sintra, which is next the River of Lisbon,
where he decided to enter, because he
could do nothing else. So terrible was
the storm that they had in the town
of Cascaes, which is at the entrance
of the river, the townspeople spent
all that morning making prayers for
them; and after he was within, the
people came to see them for wonder
at how they had escaped. And so, at
the hour of terce [9 a.m.], he came
to rest at Rastelo within the River
of Lisbon, where he learned from
mariners that never had there been
a winter with so great storms, and
that 25 ships had been lost in Flanders, and that other vessels had been
lying there 4 months without being
able to get out

The information above given has
been made the basis for figures 3 and
4. It seems that the first storm was
similar to that of Feb. 9, 1936, and
that the second was like that of Jan.
27, 1937, above mentioned. Assuming
that in both storms the centers were
moving at 10 knots, and eastward in
the first and east-northeastward in
the second, plots were made of the
passage of Columbus through them.
To take account of the progressive
movements of the storms I applied
westward and west^southwestward
components at 10 knots to the geographical courses day by day that
Prof. Morison had laid out on a map.
The resultants of the storm and
course components have been plotted
in the figures. Along these courses
through the storms were plotted the
meteorological features noted, the

wind directions when not stated and
the forces being estimated from the
accounts of the directions and distances traveled, the amount of sail,
the nature of the sea. The maximum
wind force has been mapped as Beaufort 9 in the first and 10 in the
second storm; though Columbus may
really have experienced a wind of full
hurricane strength in the squalls off
Portugal. From the winds the lie and
spacing of the isobars were surmised;
and from these weather changes along
the courses it became possible to place
warm and cold fronts with some confidence. From the isobars and fronts
and, in the first storm, the direction
lightning was seen the positions of
the low centers were surmised and
then an apparently tenable estimate
of the general form of the storms as
wholes.
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F I G . 3 . A N INTERPRETATION OF T H E STORM OF F E B . 1 2 - 1 5 ,
1 4 9 3 EXPERIENCED BY C O L U M B U S I N T H E V I C I N I T Y OF T H E
AZORES.
" L O W " marks the low pressure center; the concen-

tric lines are isobars; the radial lines are fronts, that with
round knobs the warm front and those with points the cold
fronts. The course Columbus may have taken through the
storm is shown by a heavy dashed line, and the weather and
sea disturbance along the course is indicated by standard
symbols. There was an increasing SW? gale, becoming so
strong that Columbus drove along under bare poles most
of the first night. Lightning was seen to the NNE, presumably near the center or over the warm front. The wind
moderated a little the second day; but at night the wind
greatly increased and the sea became frightfully choppy and
broke over the ship. On the third day, with cold front
showers and squalls, the wind changed to W. The choppy sea
had evidently been due to a westerly swell outdistancing the
cold front and running through a heavy southwesterly sea.
The sky then cleared in the west and another front passed
as the wind shifted to ENE. (John H. Conover assisted in
the preparation of figs. 3 and 4.)
Two special points deserve mention. In the first storm, after the
weather had more or less cleared and
the wind had become relatively light
and shifted to ENE the sea continued
high from the west. This westerly
sea can be accounted for by assuming
that the cold front lay in general
W-E not far to the south and that
it bent slightly northward not much
farther west. The westerly wind
south of this front could then make
the continuing westerly sea observed.
In the second storm, the occurrence
of a sail-splitting squall late in the
night of the 2nd to 3rd of March
and of a terrible tempest (heavy
thunderstorm) the following evening
seem to indicate that the caravel was
continuing in a position close behind

the cold front. This is shown on the
map of the second storm, the cold
front curving southwestward, as is
normally the case.
Other interpretations are, of course,
possible: if different storm courses
and velocities are assumed; if different estimates of the winds are
made from the sailing experience described ; and if any change in the
intensity or form of the storm took
place. The most that can be claimed
for the systems shown in figures 1
and 2 is that they seem to account
satisfactorily for all the weather experienced; yet they are of types
known to have occurred in that region in recent years and do not include any exceptional features.
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