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Nearly all published works upon the cyclones of the 
Northern Hemisphere ruther emphasize the statement 
that storms of the Tropics, except in the Arabian Sea find 
the Bay of Bengal, have their natural habitat only over 
the lower western waters of the great oceans. I t  is 
unfortunate that this supposition yet obtains in many 
quarters. The Indian seas have long held n unique posi- 
boon in this particular, that cyclones have formed indif- 
ferently east and west over their waters, while no other 
west+oast area north of the Equator has been connected 
generally with the cyclone history of the Tropics. 
Assuredly, then, it is time that a certain considerable areti 
of the sea off the Mexican west coast, or the southeastern 
North Pacific , be definitely recognized in all meteorological 
publications as a place of dangerous summer and autumn 

clones, more especially since, with the opening of the 7 mama Canal in 1914, this region has sprung into in- 
cseasing importance by reason of its waters being crossed 
by greater volumes of trade. 

Region of occurrence.-Draw a line southwestward from 
Point Eugenia on the middle coast of Lower California to 
maet the tenth parallel of north latitude, in longitude 
IUOwest, thence eastward to the Costa Rican coast, and 
with the intermediate land boundary for one side,there 

inclosed in a rough triangle the principal part of the 
mgion affected by tropical storms. To be sure, cyclones 
mmetimes form farther to the southward, sometimes ex- 
tend their activities farther to the northward and east- 
'Ward, and occur occasionally within a comparatively nar- 
row belt running 30' or so to the westward of the meridian 
'ven aa the western apex of the triangle, yet within the 

t u n  daries delineated they are exhibited to the fullest, 
aud here the most of them have birkh, progression, and 
dissolution. 

Summer wealher of t hk  region.-The summer weather 
here is usually hot and humid. The normal wind circu- 
lation is light and more or less unsteady over a great part 
of the area. Calms are frequent in most, portions, and 
cwnditions are as ideal for atmospheric overturnings as 
they are east of the Leeward Islands. In coastal loctili- 
ties the rainy season begins usually in June, except that 
it arrives considerably later over Lower California than 
dong the coast proper farther to the southward. With 
October, precipitation generally begins to lessen. 
Th cyclone season.-The period of cyclone occurrence 

f&ly well coincides with that of the general rains, but 
whether the wet season for any year begins earlier than 
h e  or not, there is little reason to expect a cyclone prior 
to that month. May had long been recognized as R 
month without such storms, but the existence of a 
moderate cyclone from the 24th to the 27th of May, 
1928, to the southward of the Revillagigedo Islands, on 
the route between Panama and Honolulu, put an end to 
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its record of entire immunity. With this exception, the 
earliest cyclones previously known fornied a week or 10 
days later in the season. There is an average occurrence 
for June of r~ trifle more than one in two years. I n  July 
and ,August there is a slight increase in numbers and 
activity, but September is preeminently the month of 
most frequent, storminess of this character, about two- 
fifths of the entire number of cyclonic disturbances 
occurring then. I n  October they wane appreciably in 
frequency, though gaining slightly in intensity, and 
November adds only an occasional outburst-a violent 
oiic inore often than otherwise-to close the activities 
of the season. After November there is only one record 
of a Pacific tropical cyclone occurring within 2,000 miles 
or so of the Mesican littoral. This is shown in the Mexi- 
can Climatological Atlas (1) in the track of December 
22-26, 1925, where it appears as approachin nearest 

mately 200 miles. Another December cyclone comes 
from the records of the Deutsche Seewarte (2) as occur- 
rin in 1832 southeast of the Hawaiian Islands. There 

many years ago, but it, does not seem to be sufficiently 
v e s e d  to permit of tabulation as such. 

Northers.-Often, a month or two before the cyclone 
season ends, another class of frequently violent winds 
blows along ortions of the west coast, particularly over 

Central American shores. These, if exceptionally strong, 
are often called hurricanes, and might be mistaken for 
cyclones were it not that a study of their behavior shows 
them to be otherwise, for the region they most persist- 
ently haunt is also the most common breeding place of 
the coast cyclone. They are, however, anticyclonicwinds, 
mid, although h o w n  by various local names, are true 
nnrthers. They last from a few hours to a few days, 
depending upon the period during which an excess of air 
piles up against the northern buttress of the Cordilleras 
t rom the Gulf of Canipeche, whenever strong anticyclones 
from thc United States extend sufficiently far across the 
Gulf  o f  hlcsivo in fall and winter. The spill of this over- 
pouring air down the opposite slope to the Pacific is some- 
times so forcible that hurricane winds rage over the entire 
southern gulf and for some distance to the southward. A 
recent instance of one of these northers of considerable 
violence is that of the so-called hurricane of November 
54, 19%, experienced by the U. S. S. MaTyland during 
the good-will tour of President-elect Hoover. The gale 
usually blows seaward from a direction anywhere between 
east-northeast and west-northwest, and is frequently 
associated with a temporary slight fall in pressure. 

Early history of the stormy weather of this coast.-During 
Sir William Dampier's voyages (3) in the late years of 

the coast below Cape Corrientes, a t  a &stance o F approxi- 

is P urther record of a still later cyclone, one of January 

the Gulf of 8 ehuantepec and to a lesser extent along the 
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the seventeenth century, he encountered many strong 
winds in this locality. For instance, when off Guatemala 
in September, 1685, he met with very bad weather, and 
in writing of it said that “seldom a day passed but we 
had one or two violent tornadoes.” 

Many interesting comments upon the wet-season 
weather of the co:ist from Guaymas far southward, 
ascribed to British and American naval officers early 
assigned by their respective Governments to the various 
harbors, are related by Findlay (4). All harbors in the 
days of sailing vessels were considered to be dangerous, 
owing to the frequent violent winds which might be ex- 
pected, and to the accompanying heavy seas which were 
likely to drag a ship from her anchor and pile her upon a 
frequently rocky shore. Such gales came on with so little 
advance warning that a vessel might not be enabled to 
seek the greater safety of the open sea before they were 
at  hand. In addition to these dangerous conditions that 
were likely to occur a t  any time, even harder storms might 
be expected, especially toward the end of the season, near 
or after the day of the Feast of Saint Francis, in October, 

. when the west coast people looked for el cordonazo, the 
“lash of Saint Francis,” a southerly hurricane that not 
only wreaked havoc among the fishermen’s boats, but de- 
stroyed their houses as well, so that some villages due to 
the fear of it were deserted during the threatening months. 

Among the earliest recorded destructive hurricanes of 
this coast were those of November 1, 1839, during which 
most of the 12 ships then in the harbor of Mazatlan were 
lost with their crews, and of November 1, 1840, during 
which three vessels were lost a t  San Blas. The other 
storms-“ tornadoes )’ and violent winds-were probably 
for the most part heavy thunder storms and squalls of a 
local character, or they were northers of the autumn 
months. El cordonazo, while expected with apprehen- 
sion annually, was thought not actually to occur much 
oftener on the average than once in sin or eight years, 
whence the idea of its infrequency was handed down in 
meteorological history. The name applied most specifi- 
cally to the strong southerly winds on the eastern sides 
of cyclones going up the coast. Gales from contrary 
directions were of coiirse sometimes experienced, if the 
storm went inland, but, being comparatively infrequent, 
were not &xed u on by the popular mind. 

of these dan erous on and off shore cyclones than were 

moderate to violent cyclones occurring too far a t  sea to 
affect the coast weather. All told, an average of five 
annually have been recorded during the last 19 years, 
with an extreme number of 13 for a sin le season. 

The cyclones of RedJe1d.--In 1856 WiTliam C. Redfield 
(5) traced a number of progressive gales and hurricanes 
for the Atlantic and Pacific Oceans. Thirteen tracks of 
storms occurring between 1842 and 1855 were drawn for 
the region lying between Mexico and the one-hundred 
and twenty-fifth meridian of west longitude, and another 
track was projected still farther to the westw-ard, south- 
east of the Hawaiian Islands. One as drawn indicated 
that the cyclone had originated in the Pacific, but had 
moved thence into the Gulf of Mexico. 

Cyclones of the Deutsche Seewarte.-For the 61 years, 
1832 to 1892, the Deutsche Seewarte has a record of 45 
cyclones for this region. A comparison of data in this 
record with that of Redfield indicates the possibility, 
though not the certainty, that two storms in the respective 
lists were identical. Some analysis of these cyclones 
appears in the summary to this article. 

Present-day o B servations show a far greater number 

earlier hinte f at, in addition to a considerable number of 

Later cyclones.-From 1893 to 1909, inclusive, sporadic 
mention has been made here and there of various storms, 
both far a t  sea and in coastal waters, but little attem t 

probably existent data concerning the cyclones of this 
period, although it is expected the material will form the 
basis of a subsequent study. 

Cyclones of the 19-year period, 1910-1928.-For these 
years the writer has found his most valuable and proliik 
medium of information in the weather reports of seamen 
cooperating with the Weather Bureau. In no other 
region north of the Equator traversed by tropical cyclones 
have reports, received by mail, been more necessary to 
the furtherance of knowledge of such storms, and already, 
from this source alone, 85 distinct cyclones have been 
isolated for these waters for the period given. Nor can 
the known list be yet considered as complete, if one may 
judge from the numbers recently added to it because of 
information received from vessel masters who, noting the 
growing interest in the subject, have forwarded copies of 
logs descriptive of cyclones experienced in earlier years. 
Often the only information regaTding a storm has been 
drawn from the report of a single vessel that merely 
happened, as niay be said, to encounter it. Were these 
waters even sparsely clotted with island radio reporting 
stations such a condition could by no means be as true. 
To be sure, radio must play no unimportant part in 
broadcasting storm information, yet withal it is only of 
late that it has seemed to be of distinct advantage in this 
interesting locality. 

Cyclones traced by the Hexican weather servk-hother  
and a highly important factor must now be taken into 
consideration as a source of information about the storms 
of this coast. In a letter of February 19, 1925, to the 
writer, Prof. Pablo Vazquez Schiaffino. then chief of the 
meteorological observatory a t  Mazatlan, Sinaloa, Mexico, 
and now chief forecaster of the weather service, spoke of 
the difficulties often experienced in detecting and fore- 
casting the presence and movements of these storms. 
It is of interest to quote in part from his communication: 

I would very much like to  furnish information of many of these 
storms which have occurred during the past 40 years, but I have 
failed, since there are no records of meteorological information in 
the various ports of this coast to depend upon. I have searched 
in Acapulco, Manzanillo, and San Blas in the files of the old cap- 
itanias de puerto (captains of the harbor headquarters), and 
although in some cases was lucky to find reports of vessels that 
were taken by storms on sea and also observations and notes made 
by the captains themse ves, it  was all a mixture of data * * * 
of a storm or to appreciate its magnitude * * *. In this ob- 
servatory we have very reliable records of weather observations 
since 1880, the study of which makes me believe that not less than 
70 tropical storms have occurred and passed near or far from 
Mazatlan during that period, but * * * it  is uncertain if not 
impossible to determine the direction of the trajectory, how far 
it passed from Mazatlan, etc. Since 1920 the Mexican Weather 
Bureau took control of the meteorological observations on both 
coasts * * * (and) we count in this coast, with nine stations 
equipped with all the principal instruments to make observatione * * * a real meteorological service started; and with this ob- 
servatory as a center * * * we are now able to forecast and 
follow the storms when they come from the south and more or 
less parallel to the coast and near enough to detect them, but when 
they come from the SW. or WSW. it is very difficult to make a 
forecast, plot the track, or locate the center. gometimes the storm 
move parallel to the coast, but very far from it; in this case all the 
harbors ex erience heavy south sea swell and backing of the wind 
to SE. or E ,  brit it  blows only with gentle or moderate velocity. 
This I have observed in November and December, and once up 
to  January, and it would not surprise me to know that ships en 
route to Panama from San Francisco, hundreds of miles west d 
the Mexican coast, have encountered storms of tropical character- 
istics during the winter months. 

has been made as yet to gather or to coordinate t L 

from which nothing cou # d be properly used, be it to plot the track 
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. I t  will be seen from the foregoing that for the last 
eight years the Mesicail Governriient has been enabled 
to make a much more specialized study of these cyclones 
than formerly, with the result that, although there is no 
record on its charts of a considerable number of the dis- 
turbances plotted by the Weather Bureau for the same 
time, it is in possession of information concerning a nuni- 
b r  of cyclones of which this ofice has no other kiiowled e. 

Climatologko de la Republica Mesicana, 1921-1925, lists 
Poor instance, the recently available publication, At f as 

CLASSES OF CYCLONE8 

The cyclones of these waters may be assonibled, ac- 
cording to place of origin and directioii of progression, 
into four rnajor classes or groups, though it will be realized . 
that some, members of ench will nat.urally p d s k p  of char- 
acteristics belonging more especially to a neighboring 
group or groups. Generally speaking, also, it will not be 
found that the cyclones of a p n r t i d a r  niont,h are likely 
t,o fall into a given group. Hence t’lw c:lassificat,iw 

wme 10 cyclones for those five years in addition to the 
28 noted on our list for the name period. This ofiice 
has no information as to the violence of any 1 of the 10, 
but wind and pressure reports are amilable for the other 
$8, of which 11 were of an intensity sufficient to give 
them hurricane qr near-hurricane winds. Thew 10 added 
ba the 85 otherwise identified for the 19-year period raises 
the known number to 95, or an average of a t  least five 
wually! with the number growing as new qources of 
information becoiue available. 
&I$ of storm tracks.-The accompanying chart (fig. 1 ) 

&ows the a proximate tracks of 18 selected cyclones ol 
#& region, yargely plotted from observations iiiailed by 
mamen to the Weather Bureau. The tracks numbered 
I to I11 are taken from early issues of the pilot charts. 

relates largely to gecqpqhical, and little, to seasonal, 
occiii~viice. Briefly, t)he groupings may he. thus indi- 
cat,ed : 

First. ‘rlie coast,wise storms. 
Second. Cyclones t,hat, run perpendicular to the coast. 
‘J%ird. Cyclones of the Revillagigedo Islands. 
Fourth. Cyclones west of the one hundred and twenty- 

fifth meridian. 
Cyclones of theJirst group.-These may be near or mod- 

erately far from the coast, but usually over all or B greater 
part, of the c.ourse t’hey run roughly parallel to the land 
cont,our. Many of these have their origin near or some- 
what to the southward of the Gulf of Tehuantepec, or 
between Salina Cruz and Acapulco. The Mexican atlas 
shows wine as forming over Guatrn~ala or the western 
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Caribbean. Unless these storms die' out a t  an early 
stage, or go inland meanwhile, they usually follow a course 
that will take them across or slightly to the westward of 
the entrance to the Gulf of California, and therefore to 
one side or the other of Cape San Lucas. The region of 
greatest stor~niness, a? a rule, lies between this cape and 
the latitude u i  Manznnillo, where the cyclones arrive a t  
their highest degree uf intensity. A few examples of this 
class may be mentioned. 

A destructive hurricane of September 13-17, 191s 
(fig. 1 ,  Track VI), first reported west' of Acapulco, ran 
slightly east of Cape San Lucas, and proceeded with 
unusual violence for some distance up the inner coast of 
Lower California. hlr. B. F. Tost, United States consul 
a t  Santa Rosalia, said of the storm that it was extremely 
damaging to the maritime communities, especially a t  
La Paz, where every boat in the bay was damaged or 
destroyed, and a t  San Jose del Cabo, where dwellings 
and industries were damaged and several people lost 
their lives. A number of small vessels, in addition, were 
reported lost at, sea. 

The hurricane of September 7-12, 1927 (fig. 1 ,  Track 
XIV), took the unusual course of entering and crossing 
a long strip of coast between Salina Cruz and hJanzanillo, 
then finished its course outside of Lower California, dying 
ouk when about half way up the peninsula. 

Another, the hurricane of October 22-25, 1935 (fig. 1, 
Track XIII), after proceeding for nearly three days on a 
usual course, began recurving shoreward in time to cross 
Cape Corrientes, then to enter the continent in the neigh- 
borhood of San Blas. 

The December cyclone of 1925, plotted by the Mexican 
weather service, although running a little farther out a t  
sea than any of the foregoing mentioned, must be consider- 
ed as belongin to this group. 

on the chart may be taken as illustrating the type of 
cyclones that have inception generally farther south, or 
a t  least farther from land, than those of the first group. 
The move in a northerly direction (northwest to north- 
easty, and Snally strike upon the coast. They have a wide 
longitudinal range of ori,ain, the particular ones delin- 
eated on the chart havin formed a t  various points be- 
tween 90' and 113' W. %ew of this type skirt the coast 
in any portion of their track, but come up from the sea and 
move more or less directly u on the continent. Of these 

The hurricane of September 29-October 1, 1895 (fig. 1, 
Track I), was a t  the time considered to have been one of 
the severest known in the vicinity of La Paz, where it 
caused considerable property damage and loss of life. It 
originated somewhat west and south of Clipperton Island, 
or near 10' N., 110' W., a t  which place strong south- 
westerly squalls were experienced by a vessel a t  anchor 
there on the 29th. The storm moved rapidly throughout 
its course, but during the forenoon of October 1 its speed 
must have been extraordinary, since the gales began off 
Cape San Lucas a t  a very early hour and the storm was at  
its height a t  Culiacan, Sinaloa, shortly after noon. 

The moderate disturbance of July 4-6, 1915 (fig. 1, 
Track V), may be cited as the most southeasterly in point 
of origin of any plotted. Other cyclones have been found 
still farther south and east, but, with data confined to a 
single day's observation in a given case, not even an ap- 
proximate track could be drawn. The one mentioned 
was first discovered well south of the tenth parallel, near 
the ninetieth meridian, and its course followed with fair 
certainty as it moved northward then northwestward 

Cydones o j  t a e second group.-Tracks I, V, X, and XI1 

cyclones, the following may ! e mentioned as illustrative: 

toward Salina Cruz, near which port it entered the Mexi- 
can coast. 

Cyclones of the third grou .-Included in this division 

ward and westward of the Revillagigedo Islands, a small 
group situated near 19' N., 111' to 112' W. Therefore, 
these storms may be met with, rou hly an where ,be- 
tween 15' and 20' N., 110' and 120' 6. bycLnes of the 
first group sometimes move into this field while on their 
way northward, or northeastward toward Lower Cali- 
fornia, but the third group, as differentiated, actuall in- 
cludes only those storms that here progress toward the 
westward (northwest to southwest), and therefore out to 
sea. The most frequent direction is toward west-north- 
west, and the least frequent, probably, toward southwest 
or west-southwest. Two cyclones during the last 50 
years or so are known to have traveled southwestward, 
and fugitive data indicate that a recent storm may have 
taken that direction. Of the known instances, one was 
the hurricane of September, 1899, shown in Figure 1 as 
Track 111. The other was an occurrence of July, 1882, 
near 13' N.,  118OW. 

Redfield drew approximate tracks of several cyclones of 
this region that came to his knowledge for the years 1847 
to 1855, but all are indicated as having straight paths in 
a direction slightly west of northwest. In  recent years it 
has been found impossible to plot even approximate tracks 
for other than a mere fraction of the cyclones of this group, 
owing to lack of extended observations. An instance of a 
highly important uncharted storm of this class is to be 
found in the hurricane experienced September 9, 1922, by 
the American steamer Bessemer City, bound eastward 
from Honolulu. At noon of the 9th the vessel was in 
16' 22' N., 113' 44r W., wind NNE., force 12. At 3 
. m. her barometer read 27.96, which, with a similarly 

E w  pressure observed on another occasion, is the loweet 
on record for these waters. From 1 to 3 p. m. the pres- 
sure drop on board was 0.94 inch. The vessel was in the 
full grip of hurricane winds from 11 a. m. to 11 p. m., 
except for a period following 3.30 p. m., during which she 
crossed the eye of the storm, a region estimated to be 18 
miles across. 

A cyclone of the same group, that of September 1-3, 
1928, is seen in Track XVII on Figure 1. It is plotted 
with good approximation, since its course was fairly well 
followed by two steamers, the Santa Isabel and the Chat- 
tanooga City, en route from the canal to Honolulu. The 
two were on courses which carried one immediately north 
and the other immediately south of the storm center 
during a considerable portion of its period of activity. 
It map be remarked that other cyclones have been simi- 
larly followed by vessels on this route, which indicate8 
one of the principal sources of information for the storms 
of roup 3. 

f?yclones of the fourth group.-This includes all thow 
somewhat rare-at least, infrequent-disturbances of low 
latitudes met with between longitudes 125' and about 
155' W. Seven known summer cyclones have been allo- 
cated to this region, in addition to the December cyclom 
of 1832, located by the Deutsche Seewarte in 13' N., 
148' W. Four formed in September and three in July 6q 
August. The "Cyclone of the Lark" was the name given 
by Redfield to the storm of September 23, 1843, observed 
in 15' N., 138' W. The cyclone of September 21-24, 
1870, was traced westward by the Deutsche Seewarte fma 
a position in 17' N., 141' W. Other cyclones were those 
of September 29, 1911, force 10, near 20' N., 147' W.; of 
July 21, 1926, lowest pressure 29.49 inches, in 19' N., 

are such cyclones as occur f argely near or to the south- 
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131O W.; and of August 22-23, 1926, force 9, pressure 
29.60, in 18’ 38’ N., 125’ 36’ W. Two cyclones in this 
field were encountered by one steamer, the West Calera, 
in 1925. The first was on July 31-August 1, near 15’ N., 
152’ W., accompanied by strong northeast gales. From 
A ust 1 to 4 easterly gales occurred a t  Honolulu, although 

maining well south of the islands. The second was that 
of September 27-28, near 22’ N., 137’ 30’ W. This was 
a hurricane of great depth, the barometer falling to 28.53 
inches. It may be remarked that the Hawaiian Islands 
are very rarely affected in any way by tropical cyclones, 
their kona storms being wet southerly winds on the east- 
ern sides of winter depressions that have extended far 
southward from their Aleutian base. 

L+,d.ones of the “No  Man’s I;and.”-Beyond the west- 
ern limit of the tropical cyclones ahead described lies 
a region southwest of the Hawaiian Islan (9 s, from 155’ W. 
to slightly beyond the one hundred and eightieth merid- 
ian, that as yet is largely unknown, or a t  least somewhat 
questionable, as a place of origin of storms. Outside 
this zone, or west of 175’ E., one enters upon the habitat 
of the typhoon, which, however, forms only rarely over 
its eastern limit, perhaps the only occurrence of recent 
ears near this boundary being the hurricane of Decem- 

ger 4-5, 1927, over one of the islands of the Gilbert 
Group, in 3’ N., 173’ E. (6). Few observations cover 
the little-known zone, and those available in recent years 
for these low latitudes have given no evidences of cyclonic 
disturbances. For earlier years the Segelhandbuch (2) 
lists two cyclones in this region. One was charted as of 
November 2, 1858, in 21’ N., 174O W.; the other, as of 
November 19, 1874, in 16’ N., 161’ W., pressure 29.68 
inches, highest wind force 10, from the southwest. 
Whether or not these were actual tropical storms, or mere 
extensions southward of extratropical disturbances, is 
problematical. The appearance of the latter, so far 
below the line of the Tropic, gives special weight to the 
assumption that it may have been of tropical origin. It 
seems apparent a t  times, especially during the autumn 
months, that northward-bearing cyclones of some conse- 
quence do spring up from this “No Man’s Land” far 
below and southeast to southwest of Midway Island 
(lat. 28’ 12’ N., long. 177’ 22’ W.), since land observa- 
tions at  Midway and vessel observations between there 
and Hawaii sometimes point to such a probability. If 
dhburbances of this seeming tropical character can 
assuredly be isolated as such, the existing hiatus between 
the typhoon of east longitudes and the hurricane of this 
side of the Pacific will have become well-nigh bridged. 
The range of the cyclone of the northern Tropics will 
then have become extended, with few slight lapses, from 
the eastern Atlantic westward across the intervening 
mas and narrow continental strips to Arabia. 

West coast cyclones that cross to the Gulf of Mexico.- 
In Redfield’s Chart of Gales and Hurricanes, 1855 ( 5 ) )  
appears the track of a cyclone which sprang up from the 
southeastern waters of the Gulf of Tehuantepec, crossed 
lower Mexico to the Gulf of Campeche, thence nioved 
northeastward aerosS the Gulf of Mexico and Florida, 
and finally died out far east of Hatteras. 

In 1924 Prof. P. Vazquez Schiaffino, then chief of the 
meteorological observatory a t  Mazatlan, sent to the 
Weather Bureau the ,tracks of two cyclones which 
occurred in September of that year. In  a report upon the 
second of these storms (fig. 1, Track XII), which origi- 
nated near 10’ N., 102’ 30’ W., on the Gth, and passed 
inland between Acapulco and Manzanillo on the 9th, he 
said : 

mt ue; out appreciable barometric depression, the storm re- 

This cyclone followed a somewhat unusual path, since it is very 
rare for a cyclone from the Pacific to cross the Mexican Republic, 
as this one did. The cyclones that have previously passed to the 
Gulf of Mexico have crossed the Isthmus of Tehuantepec, but 
never to the west of the one hundredth meridian. 

Generally, when the direction of the path is like that of the 
present storm, from southwest to northeast, the cyclone disap ears 
on reaching the land and encountering the foothills of the &err8 
Madre, and only causes heavy rains and strong winds over a 
limited area. 

This storm gave torrential rains from Acapulco to Mazatlan and 
copious rains over the greater part of the Mexican Republic. At 
Acapulco the depth of rainfall was more than 100 millimeters 
(11.80 inches) in 54 hours. * * * 

On paming to the Gulf of Mexico the storm produced heavy 
rains and strong winds on the coasts of the States of Tamaulipas 
and Vera Cruz. 

In considering the possibilities that a west-coast cyclone 
may enter upon the land and rise above the Mexican 
Cordilleras suEiciently intact to enable it to proceed aqd 
finally emerge u on the waters of another ocean, one finds 

heads inshore will break up completely against the west- 
ern or southern face of the highlands. That part of the 
continental barrier of Mexico that offers least resistance 
to  a further passage is the Isthmus of Tehuantepec. 

C. L. Mitchell, m his study of West Indian hurricanes 
(7)) covering the period 1887-1923, shows only two 
North Atlantic storms that originated in or bordering 
upon Pacific waters. One, in October, 1902, had incep- 
tion, so far as data show, a t  the southern boundary of 
Guatemala, on the eastern extremity of the Gulf of 
Tehuantepec, and proceeded northward across the Gulf 
of Mexico. The other formed near 12’ N., 92’ W., 
October 12, 1923, entered Mesico at  or near Salina Cruz 
on the 13th) crossed the isthmus and the Gulf of Mexico, 
and struck into southeastern Louisiana. 

According to the Mexican atlas (1)) and to certain 
weather maps of Mexico, a few cyclone tracks have been 
extended across various parts of the republic a t  a con- 
siderable distance from the isthmus, and thence east- 
ward well into the Gulf of Mexico, since 1921. It is 
evident, however, from a study of the conditions sur- 
rounding the final movements of the remnants of the 
cyclones after leaving the Pacific that the continental 
line or area of progressive unsettledness is generally very 
ill defined, an enormous tract of country coming under 
the influence of a shallow, but wicfe-spread depression, 
within which heavy rains, accompanied by more or lees 
violent local squalls, occur. Although rough weather 
may follow along the east Mexican coast a t  this time, 
it is difficult to establish its connection, through vessel 
weather reports, with such actual central Gulf depressions 
as have sometimes been seen to occur simultaneously. 
The latter are usually found to have an independent 
origin, so that their inclusion as a part of the Pacific 
cyclone track actually results in an amalgamation of two 
separate tracks. 

A sea and land cyclone extraordinary.-Before leaving 
the subject of cyclones that go inland, it seems necessary 
to remark upon a most interesting and extraordinary 
occurrence-that of September-October, 1921, partly 
shown as Track VIII, in Figure 1. This cyclone rm 
from an apparent beginning off Acapulco, on a long sea 
route to above the thirtieth parallel. While yet half way 
up the western coast of Lower California-beyond which 
point very few of these cyclones go-it was still of con- 
siderable depth, a reading of 29.44 inches having been 
made by a steamer on the 29th. On the 30th the dia- 
turbance struck the coast as a weak depression and 
ent’ered the semipermanent low-pressure area over south- 
western Arizona, which a t  once developed great activity, 

them to be rat \ er remote. Ordinarily the storm that 
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causing very heavy and damaging rains over a consider- 
able area in the dry belt. The fall for the day in Yuma 
amounted to 3.63 inches. On October 1 the depression, 
clearly defined, nioved eastward then northeast,ward, 
crossing the c.ontinent and entering the Gulf of St. 
Lawrence on t,he night of the 4th. It gathered energy 
east of Newfoundland on the 6th, but finally disappeared 
on the 8th near the twent>y-fifth ine,ridian we,st of the 
British Isles. 

Length of c!yclon.e tracX'a.--Escept for those few storms 
\vhose. c.oiirses, by reason of cstensiva obse,rvatio!is, h ~ v e  
been closely plott,cd mit,h lit>tle. e,rror from known bepn- 
nings to known e,ndings, the ac.tua1 or even approximate. 
lengths of trac.ks are in most instances problematic.al. 
Where paths have been drawn from few data c,overing 
two or three days only, over areas somewhat remote from 
the coast, further data, if obtainable, would undoubtedly 
result in estensions both backward and forward in date. 
But it is amona the cyclones of the first group--those 
t,hat are gemeralyy possible t,o be under observat,ion for a 
lengthier period-that one must look for act'ual longest 
tracks. Preeminently, the longest track yet plotted is 
that of September-October, 1921, mentioned in the pre- 
ceding paragraph, whic.h, during more than two weeks of 
existence, covered a distance of approximately 6,000 t'o 
7,000 miles. The shorte,st tracks may be found most 
probably among the cyclone,s of the sec,ond group that 
'originate nea.r or below the tenth parallel and disinte- 
grate among the lower foothills of the land masses 500 or 
more miles to the northward. These also a,re probably 
most likely to move oiit, of their usually rest'ricted fie,ltl 
in the Pac.ific. 

Apart from the.se known progressive storms, one should 
not fail t.o innlre notme of t,hose areas of high wind velocity 
which sometimes occur coincidentally with barometri- 
c.ally depressed regions of considerable magnitude in 
coastal wat,ers. At such tim.es, while it is evdent that 
strong c.yc,lonic. influences are a t  work, the 0bserve.r is 
oftmen unabIe to detect any re.gular progressive movement 
beyond thrit shown in an enlarging field of gale-swe.pt, 
waters. At other times, however, a niarked intensifica- 
tion has been noted in one or two localized regions, H. 
distinct vort,es or  two develop, and progression follows. 

Storm diameter.-JVhile the width of the gale area of 
these cyclones can not, generally be known as close,ly as 
in a re.gion like that traversed by the majority of Atlantic 
hurricanes, where there is a mere widespread distribution 
of observa,tions, yet it is evident, that on the average 
they are much the narrower. Sometimes the actual 
affectsea path is 50 miles or less across it, with an es- 
tremely narrow cent,ral area swept by gales, either fresh 
or dangerous. Now and then, however, a cydone of 
huge proportions is met with. That of August 27-31, 
1899 (Track 11, fig. l ) ,  was more than 500 miles wide. 
That of September, 1921, while lying outside the en- 
trance to the Gulf of California, strongly affected t,he 
coast 5' to 6' to the eastward, in addition to a distance 
unknown to the westward. The intense hurrkane of 
September 9-10, 1922, with an "eye, " diameter estimated 
by the steamship Bessemer City to be 15 or 18 miles, 
must have be,en of grea.t width. This vessel, Honolulu 
to Panama, met the storm and ent'ered its northwestern 
quadrant with a moderate, gale early on the 9th, leaving 
it, when the gale abated 32 hours 1ater;from the sont,h- 
eastern quadrant. During this time the steamer ad- 
vanced only a few miles on her course, as she was forced 
backward for several hours of tho 12 in which she, was 
engaged with 6 full hurricane. The storm made esti- 

mated progress in excess uf 10 miles an hour, and had a 
gale-swept width probably in excess of 300 miles. 

Rate of progres&m.-Owing to the usually scattered 
c.ondition of observations covering the cyclone field, 
positions for a given hour on any day or days are often 
only roughly to be approximated, yet some idea of speed 
may be obtained from many of the storms of this region, 
whence it, appears that an average of 8 to 10 miles an 
hour is a fair est,imate. The cyclone of September 7-12, 
1927, averaged 12 miles, t,hough during the first, two days 
of it,s esist>enc.e it, made some 19 miles a.n hour. That of 
Sept,eniber 13-24, 1928, avemged between-7 a.nd 8 miles 
a.n hour for several days, the,n, before recurving landward, 
suddenly abated it's speed to between 2 and 3 miles. 

T'iolence.-Beside those cyclones t,hat are unquestion- 
ably of moderate int,ensit, only, others of indeterminate 

violence of which, if the facts were known, might place 
many of t,heni in the list of hurricanes. As it stands, about 
34 per cent of all accredited cyclones are known to have 
developed whole storm t,o hurricane winds, which appear 
on the Beaufort scale as forces 11 and. 12, and in miles per 
hour, from 64 upward. The winds in several instances 
have been estimated at  from 100 to 130 miles an hour. 

Lowest pressure readings.--'li'he extreme lowest reading 
of atmospheric pressure recorded in any of these cyclones, 
and reported in two instances, was 27.96 inches. The 
first was read at, 3 p. m., September 10, 1922, wind NE. 
by E., 12, on board the American steamer Bessemer 
City, near 16O 12' N., 113' 44' W. The second was made 
at 7.39 a. m., September 30, 1927, wind WSW., 12, on 
board the American st,eamer President Hayes, neas 22' 02' 
N., 108O 39' W. 

Sea.sona1 axtr.emes.-From our own record of 19 years, 
t8he earliest cyclone occurred on the 24th to 27th of May, 
1928, masimum experienced force, 8 NW., lowest pressure 
29.77, in 15O 30' N., 107' 16' W. The latest occurred 
Noveniber 10-1 1 , 1925-a severe hurricane experienced 
by the Norwegian steamer George Washk$on, lowest 
barometer 28.15 inches, in 17' N., 102' W. The Mexican 
atlas has a still later cyclone, that of December 22-26, 
1925, at, some distance off the coast. These disturbances 
of late May, 1928, and of late December, 1925, may be 
ta.ken 8.9 the authenticated extremes in point of season. 

Long&u%nal extrem.es.-Early in September of 1925, 
preeminently the cyclone' year, cyclonic develo ments in 
the lower southeastern Tropics gave a southerly R urricane, 
pressure 29.78, on the 8th, in 4' 23' N., 92' 13' W. 
On the 13tmh, in 8' N., 85' W., fresh gales, with lowest 
pressure a t  29.54 inches, gave undoubted indications of 
a cyclone, though further data concerning either dis- 
turbance are wanting. For occurrences farthest west, 
our vessel weather reports tell of the cyclone of July 31- 
August 1, 1925, near 15' N., 152' W., and the Segel- 
handbuch has two cyclones in the region earlier referred 
t'o as "No Man's Land," that occurred as far west as 
161' W. and 174' W., respectively, the former in 1874, 
and t,he latt'er in 1858. 

Monthly tren.d;.--In most regions subject to tropical 
cydones, there is a strong tendency for them to vary 
somewhat in locality of formation and direction of pro- 
gression; according to the age of the season. This tend- 
ency does not seem to be as comnion among the cyclonea 
of the Mexican west coast, except that with pro e a  
westward into t,he regions subject to the storms o r the 
third and fourth groups, which comprise approximately 
a tenth of all the storms, the season appears t.0 be retarded, 
not beginning until July or August. 

st,rength occur-one mere 9 y knows they are cyclones, the 

, 
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CYCLONES OF 191fF1928 

A study of all the vessel weather reports received by 
the Weather Bureau from these waters for the period 
1910 to 1928, iqclusive, toge thdwi th  information fur- 
aished b the Mexican meteorological service, indicates 

post 19 years. I n  only two years of that period-1914 
and 1916-has there been a seeming complete lack of 
revolving storms. The number of annual occurrences, 
arranged chronologically, is as follows: 

1910, 3; 1911, 7;  1912, 4; 1913, 1; 1915, 4;  1917, 4; 
1918, 3; 1919, 2;  1921), 3 ;  1921, 9;  1922, 7; 1923, 5; 1934, 
3; 1925, 13; 1926, 8; 1927, 9; 1928, 10. The year 1925, 
with its record of 13 known cyclones, shows a season of 
maximum frequency and violence. 

Thirty-two cyclones of the 95, or 34 per cent of the 
whole number, have been reported as sufficiently riolent 
to cause full storm (force 11, Beaufort scale) to hurricane 
velocities within a restricted to a considerable area. Of 
these, by the year, 1 each occurred in 1913, 1918, 1919, 
1923, and 1926; 2 each in 1911, 1912, 1917, and 1921; 4 
each in 1922 and 1928; 5 in 1927; and 6 in 1925. 

A distribution of the 95 cyclones for the 19-year period 
by months gives- 

May, 1; June, 11; July, 14; August, 15; September, 34; 
October, 17; November, 2;  December, 1. 

The distribution of the known hurricanes for the period 

that a t  7 east 95 cyclones have occured here during the 

gives this result: 
_ _  June, 1; July, 5;  August, 6;  September, 11; October, 8;  
November, 1. 

CYCLONES OF THE DEUTSCHE BEEWARTE 

A list of storms of these waters published by the 
Deutsche Seewarte (2) and covering the years 1832 to 
1892, a period of 61 years, gives the following numbers 
by months: 

June, 2;  July, 8; August, 8; September, 11; October, 
10; November, 5;  December, 1-a total of 45. 

Of these the following are recorded as having known 
wind forces of 11 to 12: 

June, 1; July, 6; August, 2;  September, 6;  October, 9; 
November, 3; December, 1-a total of 28 out of the 45 
cyclones enumerated, of which 62 per cent were thus of 
great violence, as against 34 per cent among the cyclones 
tabulated for the more recent period. 

It ia evident that the tabulation of known cyclones of 
$try recent years is much more complete than for any 
previous penod or years, owing to the fuller network of 
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observations covering these waters, made ossible by the 

rehabilitation of trade in these waters in 1921, following 
upon the depression caused by the World War. 

opening of the canal, but more especia 9 y due to the 

The Segelhandbuch remarks upon the curious diminu- 
tion in the numbers of hurricanes from July to Au ust, 
according to the 61- ear record. In  the later recor % for 

month, August having one the more. September in both 
cases se,es the maximuni in numbers,. but the German 
record shows more cyclones of hurricane force in October 
than in September, while our record gives the greater 
number to September. Most November cyclones appear 
to be of considerable energy. In  all cases the records 
are undoubtedly incomplete, very much so among the 
earlier years, and certainly in considerable measure, 
especially with reference to storm movements and vio- 
lence among the later years. It seems well-nigh certain 
that many cyclones with reported maximum wind forces 
of 9 or 10 would have yielded higher velocities had the 
experiencing vessels been involved somewhat nearer to 
the respective centers. 

19 years, a practica 9 ly equal number is assigaed to each 
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