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THE TROPICAL STORM OF AUGUST 10, 1815.

By H. C. FraNkENFIELD, Professor of Meteorology.
[Dated: Weather Bureau, Wash., Sept. 25.]

SOME HISTORICAL DATA.

Records of West Indian hurricanes- are available, at
least as to time and locality of occurrence, as far back
as 1493, and from that vear to-the present 492 storms
were noted, an average of little more than one each year.
The great storms that reached the United States were,
of course, not very numerous, yet they occurred with
sufficient, though very irregular, periodicity to warrant
the reasonable expectation of one every few years.
Severe tropical storms visited Galveston in the years
1834, 1837, 1847, 1854, 1866, 1867, 1875, 1886, 1900,
1909, and 1915, and those of 1900 and 1915 were by far
the most violent. The more severe tropical storms of
recent years in the United States were:

1. The Atlantic coast storm of August, 1873,

2. The Atlantic coast storm of September, 1874.
3. The Texas storm of September, 1875.

MONTHLY WEATHER REVIEW.

405

4. The Atlantic coast storm of September, 1876.
5. The Atlantic coast storm of October, 1877,

6. The Atlantic coast storm of September, 1878.

7. The Atlantic coast storm of October, 1878.

8. The Atlantic coast storm of August, 1879.

9. The South Atlantic coast storm of August, 1881.
10. The Gulf and Atlantic coast storm of September, 1882,
11. The Atlantic storm of September, 1883,

12. The South Atlantic coast storm of August, 1885,
13. The Texas coast storm of August, 1886.

14. The Atlantic coast storm of November, 1888.
15. The Atlantic storm of September, 1889.

16. The South Atlantic coast storm of August, 1893.
17. The Gulf storm of October, 1893,

18. The Atlantic coast storm of October, 1894.

19. The Atlantic coast storm of September, 1896,
20. The Porto Rico storm of August, 1899,

21. The Galveston storm of September, 1900.

22. The Gulf storm of August, 1901.

23. The Florida storm of September, 1903.

24. The Gulf storm of September, 1906,

25. The South Atlantie storm of October, 1906,

26. The west Gulf storm of July, 1909.

27. The Gulf storm of September, 1909.

28. The Atlantie storm of October, 1909,

29. The Atlantie storm of October, 1910.

30. The Scuth Atlantic storm of August, 1911.

31. The Gulf storm of August, 1915.

ORIGIN OF TROPICAL STORMS.

The causation of tropical storms is somewhat a matter
of conjecture and theory. The subject has been more or
less fully discussed by many writers, but nothing has
been ovolved in very recent years that is in conflict with
the theory advanced by Prof. F. H. Bigelow,* which is as
follows:

Hurricanes occur in the southzastern parts of th2 United States and
adjacent waters during the season of the vear when the cooling of the
Northern Hemisphere takss place as the sun retreats toward the
Southern Hemisphere. At this season the calm belt of the Tropics
and the heated, moist condition of the air in the region known as the
doldrums are at their farthest northern limit. The South Atlantic
permanent anticyclone, which lies over the subtropical ocean, is in
its fullest vigor. Now, superposed upon these states of the lower at-
moer%here, the colder temperatures of the upper atmosphere, caused
by the approaching autumn, on account of the more rapid circulation
higher up, overspread the tropic strata near the surface. As the polar
air cools first, it Hows gradually above the warmer air at the south of it
near the ground, and covers it with a circulating sheet of temperature
cool or low for the time of year. The effect of all this is to make the
atmosphere unstable, that is to say, too warm at the bottom, compared
with that above it, to be able to maintain the usual equilibrium. The
tendency is, therefore, for the lower air to rise vigorously and burst its
way upward by convection, in order that the normal equilibrium may
be restored. Of course, this action is favorable to the formation of
cyclonic gycations and the development of severe storms. Hurricanes
seem to generate in some such way as this, though our observations are
as yet inconclusive on that point, since thare is always observed to be
a stagnant, warm cond:tion over the ocean at the time the incipient
cyclonic action begins. It is to be especially considered that the
isotherms in hurricanes do not show any very decided differences in
temperature on opposite sides of the center, such as always prevail in
the cyclones of the north. There are no counter-flowing currents here,
and no source is known from which these can arise in the equatorial
region to produce the marked temperature gradients found in cyclones.
Furthermore, hurricanes are much more eircular in shape and conform
more exactly to the pure theory of cyclones as derived from the mathe-
matical analysis.

A very large majority of the hurricanes of which there
is record, occurred during the autumn or pre-autumn
season, in accordance with the above, but a considerable
number occurred in July, and some during the earlier
months of the year, even in the winter. These, however,
were probably due to some intensification- of the usual
contributory causation, and were not in conflict with the
general idea. Again, the hurricanes of the winter, spring,

1 Features of Hurricanes, by Prof. I, H. Bigelow. Year Book, Department of Agri-
culture, 1898,
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and early summer are not usually of marked character,
although some of the July ones were as violent as those
of the autumn.

As to the place of origin of tropical storms, it is probably
best to quote again, this time from the late Prof. E. B.
Garriott: *

Aside from the fact that they commonly emerge from the region
of equatorial rains, which lies between the Lesser Antilles and the
African coast, little is known regarding the place of origin of West
Indian hurricanes. It has seemed allowable in instances Lo assume
that storms which have been encountered by vessels fur to the east
ward of the Lesser Antilles have subsequently visited the West Indies,
but owing to the very meager amount of data which has been received
from the tropical ocean such assumptions are not susceptible of definite
oroof. It 1s mot improbable, however, that some of the West Indian

urricanes originate over the mid-Atlantic tropics and even well over to-
ward theCape Verde Islands. Thelatitudinal limits of the region within
which these stosms originate may be safely represented by the parallels
of 82 and 20° north| and it is believed that they have their origin along
the line of the southern limit of the northeast trades. As the summer
advances the North Atlantic ares of high barometer settles southward
over the eastern Atlantic, forcing the Iimit of the trade winds south-
ward, and causing huericanes fo form farther and farther to the wesi-
ward until October, when they develop or originate over the eastern
Caribbean Sea or but a little distance east of the Lesser Antilles.

Later years have added but little of value to our knowl-
edge of the subject. Those who desire detailed informa-
tion as to hurricanes and their paths are referred to the
publications of Profs. Bigelow and Garriott, earlier men-
tioned, and also to the works of Prof. Oliver L. Fassig ®
of the Weather Bureau, and of Father Benito Vifies.s

PATHS OF TROPICAL STORMS,

The paths of tropical storms roughly follow the general
atmospheric circulation, from east to west in the Tropics
and from west to ecast in the more northern latitudes.
They usually pursue a west to northwest path, recurve,
and then move northeastward. Many, of course, do not
recurve at all and are dissipated. As to the point of

recurving, it appears to be well to again quote from Prof.
Garriott:®

The recurve of storms in the West Indiesand over the Gulf of Mexico is
dependent upon general meteorological conditions, and more especially
upon the distribution of atmospheric pressure. The anticvelonic or
high-pressure area of the North Atlantic Ocean lies northeast of the West
Indies, and causes east to northeast winds over the southern part of the
ocean and the Caribbean Sea. The storms that develop in the region
cast of the West Indies, and also those of a more western origin, have
tendency to follow the course of the main equatorial current over the
Caribbean Sea. This course is doubtless largely influencad by the
general drift of the atmosphere in that region, and, following the anti-
eyclonic circulation of winds, the hurricanes skirt the western quad-
rants of the Atlantic hirh area, and, carried by the general drift of the
atmosphere, follow paths which recurve north and northeastward near
the southeastern coasts of the United States. As a majority of the
hurricanes traced followed the course indicated, it may be considered
the usual course of West Indian storms when the usual meteorological
conditions obtain over the southern and southwestern North Atlantic
Ocean and the castern part of the United States. Some of the more
important storms that originate near the West Indies do not recurve to
the northward, but move westward over the Gulf of Mexico and dissi-
pate over Mexico or the Scuthwestern States. In such cases high
barometric pressure to the northward apparently prevents a recurve.

According to Prof. Fassig's computations the mean
paths for June and July originate between latitude 10°
and 15° N., and do not recurve until they reach about
latitude 27.5° N. in longitude 86.5° W. (cast-central Gulf
of Mexico), whereas the mean paths for August, September,
and October originate north of latitude 15° and recurve

* West Indian Iurricanes. Washington, 1800, (Weather Bureau Bulletin H.)

® Hurricanes of the West Indies.  DBulletin X, Weather ureau, 1913,

fCwelonic Circulation and the Translatery Mevement of West Indian ITurricanes.
Washington, 1805, (Weathor Bureau No, 168.)

tBummary of International Meteorological

Observations,  Washington,
(Weather Bureau Bulletin A.)

1883,
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over Florida or the adjacent ocean, the August one on
the west coast, the September one over southern Florida,
and the October one at a point just touching the extreme
southeast coast, but with a movement much more toward
the east. It is a fact, however, that some of the most
violent storms move as far west as the Texas coast before
recurving, notably those of 1900 and 1915, indicating
clearly that the probability of recurve and the point of
recurving are governed almosi entirely by the pressure
distribution to the northward.

THE STORM OF AUGUST, 1915.

The meteorological history of this storm was discussed
m a special bulletin issued by the Weather Bureau, and
the description herewith was copied from that bulletin,
Figures 1-12 (xvr111, 92-103), at t]he back of this REviEw,
show the paths of the storms of 1900 and 1915, and also
the pressure conditions that prevailed during the passage
of thestorm of 1915. Charts for S a. m. only, are shown for
the period from August 10 to 14, inclusive, while both the
8 a.m. and $ p. m. charts are reproduced for the period
from 8 a. m. August 15 to 8 p. . August 17, inclusive.

When the storm passed imland from the Texas coast,
observations became available giving for the first time the
barometric pressure at the approximate center and closely
adjacent points.  The lowest pressure at Houston, Tex.,
was 28.20 inches, and it is fair to assume that the
pressure at the center of the storm throughout its journey
across the Gulf of Mexico was at least as low as 2835
inches. Isobars in dotted lines have therefore been
drawn on the maps on this basis, showing the passage of
the storm over the Gulf of Mexico, although only a few
scattered reports were available, and they for points at
a distance from the center.

This storm proved to be somewhat of an exception to
the rule for t}w pressure conditions that prevailed for
a week or two previous were not such as to indicate any
probability of the development of a tropical disturb-
ance. It s true that pressure had been quite high over
much of the United States and the North Atlantic Ocean
during July, and relatively low over the castern At-
lantic as indicated by reports from the Azores Islands,
but during the first decade of August these conditions
were reversed over the Atlantic States and the western
portion of the Atlantic Ocean, although not decidedly so
over the ocean where the pressure was still slightly above
normal. Thus, as has been said, there was nothing to
indicate that conditions were favorable for the formation
of a tropical storm, nor, should one form, was there any-
thing pronounced to indicate its direction of progression,
whether northwestward to the south Atlantic coast or
westward to the Gulf of Mexico, the slight preponderance
of pressure over the North Atlantic not having been suffi-
clent to enable this fact to be determined.

The storm was first observed on the morning of August
10 between the Windward Islands of Barbados and Dom-
nica, and at 9:45 a. m. on that date the first warning
notice of the storm was sent to West Indian stations.
At 2 p. m. similar information was sent to all Atlantic
and Gulf stations of the Weather Bureau, and in addi-
tion the information was disseminated by the radio sta-
tion at Arlington, Va. Nothing more definite from the
scene of trouble was received during the day, except a
special report at 4 p. m. from Roseau, Dominica, which
showed a barometer reading of 29.46 inches. with light
air from the northwest. On the morning of August 11
the: disturbance was apparently near and south of the
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island of St. Croix, atr about latitude 16° N., longitude
66° W. At this time the barometer at San Juan, P. R.,
read 29.60 inches with a gale of 60 miles an hour from
the northeast, indicating a much lower pressure to the
southward, and pressure was falling more rapidly to the
westward, as indicated by the observations at Santo
Domingo, Santo Domingo, and Port au Prince, Haiti.
The following information was then distributed over the
West Indies generally and to Atlantic and Gulf ports:

Severe tropical disturbance at 8 a. m. apparently central near island
of St. Croix, moving west-northwest 18 or 20 miles and hour. Will prob-
ably eross Santo Domingo and Haiti, reaching southeastern Cuba about
Thursday night or Friday (Aug. 12-13).

On the morning of the 12th the storm was central a
short distance south of Haiti at about latitude 17°, longi-
tude 73°. The barometer reading at Port au Prince was
29.60 inches and the highest wind velocity was 32 miles
an hour from the east. However, reports of damage over
the southern portion of the Repubriic indicated that a
severe gale must have occurred there with much lower
pressure. On the same morning the barometer reading
at Kingston, Jamaica, was 29.68 inches, and northerly

ales were reported cast of the island. The wind at

ingston was then light northwest, and pressure was also
falling to the westward and northwestward, Songo (near
Santiago), Cuba, reporting a barometer reading of 29.80
inches, a fall of 0.16 inch 1n 24 hours, with light northeast
winds. Warnings were again issued at about 10 a. m. to
the effect that the tropical storm was apparently central
near southwest [Taiti, moving a little north of west, and
that it would probably reach southeast Cuba that (Thurs-
day) night. Observations taken at 12 noon of the 12th
indicated that the storm center was near the east coast
of Jamaica, moving a little north of west, and advices
were issued accordingly to all Gulf and Atlantic ports,
and also to West Indian points that were likely to be
affected.

During the night of the 12-13th the storm center passed
north of the Island of Jamaica, and at 8 a. m. of the 13th
a whole southeast gale was blowing at Kingston. North-
east storm warnings were then ordered at Key West and
Miami, Fla., and advices issued stated that the storm
would probably reach western Cuba Friday night and
Saturday, and that hurricane warnings might be neces-
sary later. ALl interested, and especially shipping, were
advised at the same time to take every precaution neces-
sary for safety. At this time the barometer reading at
Koy West was 20.92. inches, and the wind velocity 16
miles an hour from the east. Special observations re-
ceived during Friday, the 13th, indicated that the storm
was moving as forecast, and accordingly at 5 p. m., the
warnings at Key West and Miami were changcg to hurri-
cane, and hurricane warnings were also ordered on the
southwest coast of Florida as far north as Boca Grande.
The warnings stated that easterly winds would increase
that night possibly reaching hurricane force Saturday.
All shipping and others interested were warned to take
every precaution possible and vessels in port were warned
to remain there.

On the morning of the 14th the storm was apparently
central near the isle of Pines, Cuba, with undiminished
intensity and moving in a direction a little north of west.
Advisory warnings on that morning, which were sent to
all interested, stated that the storm would probably pass
into the Gulf of Mexico that (Saturday) mght. During
Friday night the maximum wind velocity at Habana was
56 miles an hour from the east. It was apparent that
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during Sunday the storm center would probably reach the
north-central Gulf of Mexico, and Gulf shipping was
advised to take every precaution. .\t 5 p. m., Saturday,
the 14th, hurricane warnings were continued from Key
West to Boca Grande, but were lowered at Miami, as it
was apparent that there was no longer any danger of
winds of storm force at that station. As the next dav
would be Sunday, the oflicials in charge at Weather
Bureau stations were ordered to make arrangements for
Sunday telegraph service in their distriets in order that
any warnings that might be necessary could be received
and distributed properly. On the morning of the 15th
the storm was apparently central in the south-central
Gulf of Mexico moving in a more northwesterly direction
than before. The barometer at all Gulf stations was
falling, and northeast storm warnings were therefore
ordered on the Gulf coast from Apalachicola, Fla., to New
Orleans, La. All Gulf stations, both regular and display
stations, were notified accordingly, with warnings that all
interested should take every precaution for safety, and
that all vessels should remain in port. The special ohser-
vations reccived during Sunday, the 15th, indicated the
necessity of hurricane warnings on the west coast, and at 5
p. m. the northeast warning at New Orleans was changed
to hurricane, and hurricane warnings were also ordered at
all display stations westward as far as Brownsville, Tex.
A radio report taken at 2 p. m. on the 5. 5. Antilles, at lati-
tude 27°, longitude 86°, showed a barometfer reading of
29.54 inches with wind velocity of 74 miles an hour from
the east, and another radio report taken at 8 p. m. on the
same date, at about latitude 26.5°, longitude 87.5°,
showed a barometer of 29.48 inches, with wind velocity of
64 miles an hour from the east. On Monday morning,
August 16, the storm center was apparently approaching
the east Texas coast and the warnings from giobile to
Apalachicola were changed from northeast to southeast.
At this time the barometer at Galveston read 29.62 inches
with maximum wind velocity of 34 miles an hour from
the northeast. The conditions continued to intensify,
and by noon the barometer at Galveston had fallen to
29.48 inches with maximum wind velocity of 56 miles an
hour from the northeast. The tide was rising slowly and
the sea was excessively rough. At 5 p. m. tﬁe hurricane
warnings were ordered continued from Sabine, Tex., to
Brownsville, Tex., and the warnings at New Orleans and
Morgan City, La., changed from hurricane to storm south-
east, as it was apparent that the winds at these places
could no longer increase, the maximum wind velocity at
Burrwood, La., at the mouth of the Mississippi River,
being only 48 miles an hour from the east. At 8 p. m.
Monday, August 16, the barometer at Galveston read
99.10 inches with maximum wind velocity of 72 miles
an hour from the northeast, and heavy rain was falling.
The storm passed into the interior during the night of
August 16-17, and at 2:45 a. m. Tuesday, August 17, the
barometer at Galveston read 28.63 inches, with maximum
wind velocity of 93 miles an hour from the east at 2:37
a.m. At 5:30 a. m. of the 17th the barometer at Houston
read 28.20 inches, with a maximum wind velocity of 80
miles an hour (estimated) from the northeast. _
Hourly barometer readings were also made by E. F.
Roeller at Velasco, Tex., about 40 miles southwest of
Galveston and about 14 miles southwest of San Luis
Pass, where the storm center first reached the coast.
The curve plotted from his readings forms figure 13. 1t
shows that the lowest pressure, 28.06 inches, occurred at
1 a. m. August 17, at which time the wind backed from
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north to northwest. The table following gives the pres-
sure and wind direction at frequent intervals during the
height of the storm at Velasco:

TasLE 1.—Baromeier rendings by E. F. Roeller at Velasco, Tex., during
Awgust 16 and 17, 1915,

[Correction of +0.08 inch to be applied.]

[ !
Date and hour. ! Barometer | yii0q Date and hour. | Barometer |

HI
[90th mer. time.] reading. | | [90th mer. time.] | reading. Wind.
| i
| I
Aug. 16, 1914, | i
| i
1:20 p. | ne. ;! -
2:00 p. | ne. | o
2:20 p. ne. i n
245 p. ne. I o
3115 p. | ne. .
330, ne. n.
3:45 p. | ne, -
4:15 p. | me. o
4:30 p. | . n
500 p. | n. n
5:30 p. | n. nw.
6:10 p. | nn, | ow.
6:40 p. | m. | nw
7:00p. | - nw
7:20 p. | n. Lw
THA | 1. | w
10 p. | 1. i w
50 . | 1. 287001 w
W15 p.m | m. 26.20 | sw,
925 p. |1 29,40 | sw.
Gl p. | n.

This reading of 28.06 inches was not by any means un-
recedented, as numerous readings below 28 inches havo
een recorded during severe storms in different parts of

the world. During more recent years probably the lowest
recorded pressure was 27.24 inches. This observation
was taken on the schooner Ponape, lying at anchor at
Wilea, West Caroline Islands, at 10 a. m. March 29, 1907,
and was noted by Algué in the Monthly Bulletin of the
Philippine Weather Bureau for March, 1907.
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F1a. 13.—Flot of corrected aneroid readings (inches) by E. F. Roeller at Velasco, Tex.
August 16-17, 1914,

At8a.m. Tuesday, August 17, the baromeoter at Galves-
ton read 29.12 inches, with the wind blowing 52 miles an
hour from the northeast, while at Houston the reading
was 28.72 inches, with a wind of 80 miles an hour (esti-
mated) from the southeast. Torrential rains had fallen
at both places and were extending into the interior of
east Texas, The storm then recurved to the northward,
with high winds over the interior of east Texas, reaching
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a maximum of 60 miles an hour from the north at San
Antonio during the day. There was no occasion for
further warnings, and those that were still displayed were
allowed to expire at 5 p. m. Tuesday, August 17. On the
morning of Eugust- 18 the storm was central over the
northern portion of east Texas, with a barometer reading
of 29.50 inches at Fort Worth and Dallas. with northeast
gales of 44 to 48 miles an hour and with heavy rains.
Warnings of high winds for the interior of east Texas had
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Fia. 14.—Barogram (inches) at Galveston, Tex., noon -August 16 to 3 p. m, August 17,
1913,

been issued on the afternoon of the 17th. During the
next 24 hours the storm moved very slowly to extreme
northeast Texas with somewhat diminished intensity,
but with heavy rains continuing in that vicinity and ex-
tending into Arkansas. The storm was now moving
northeastward. and on the morning of the 20th was central
over southeast Missouri with somewhat increased Inten-
sity, and heavy rains had fallen in southern and eastern
Missouri, the lower Ohio Valley, and west Tennessce, and
northeasterly gales prevailed at St. Louis. During the
next 24 hours the storm moved slowly to southern In-
diana, again with diminishing intensity, but with general
rains and some high winds to the southeastward. Tt
then continued its northeastward movement with steadily
diminishing intensity, but with general and, in many
places, heavy rains, and on the morning of August 24 was
passing out into the Gulf of St. Lawrence, with a barom-
cter reading of 29.80 inches at Father Point.

The hourly barometric pressures at Galveston and
Houston during the passage of the storm near those sta-
tions are shown in the barograms, figures 14 and 15. It
will be seen that at Galveston the pressure fall from noon
to 6 p. m. on Monday, August 16, was uniform at the rate
of 0.06 inch an hour. From 6 p. m. to 10 p. m. the fall
was a little more rapid, ranging from 0.08 to 0.12 inch an
hour, and the pressure fell below 29 inches for the first
time shortly after 8 p. m. TFrom 10 p. m.. when the re-
duced barometer read 28.82 inches, until 2:45 a. m.,
August 17, at which time the lowest reading of 28.63
inches was recorded, the rate of fall was less than before,
averaging a little less than 0.04 inch an hour. From 2:45
a. m. until 9 a. m., August 17, there was a recovery at a
much more rapid rate, about 0.11 inch an hour, followed
by a much slower rate of rise thereafter.
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At Houston the barometer fell at the rate of about 0.04
inch an hour from noon until 8 p. m., August 16, and
much more rapidly thereafter, falling below 29 inches at
about 12:30 a. m., August 17, about four and one-half
hours later than at Galveston. The lowest reading of
28,20 inches, or 0.43 inch lower than at Galveston, was
reached at 5:25 a. m., August 17, two hours and forty
minutes later than at Galveston. From 8 p. m., August
16, to 5:25 a. m., August 17, the total fall in pressure was
1.18 inches, an average of about 0.125 inch an hour.
From 3 a. m. to 5 a. m., August 17, the fall was 0.47 inch,
an average of 0.235 inch an hour, while the greatest fall
during a single hour was 0.30 inch from 4 a. m. to 5 a. m.,
August,17. At Galveston the greatest fall in any one
hour, 9 p. m. to 10 p. m., August 16, was only 0.12 inch.
These figures show that the actual storm center passed
much closer tc Houston than to Galveston, and, accord-
ing to the wind directions (NE., E., SE., and S.), a little
to the southward and westward of both stations.
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F1a. 15.—DBarogram (inches) at Houston, Tex., 8 a. m. August 16 to 12 p. m. August
17, 1915,

As nearly as can be determined the storm center reached
the coast of Texas near San Luis Pass, at the end of West
Bay, about 26 miles southwest of Galveston, at about
1 a. m., Septeinber 17, shortly after which its slow recurve
to the northward and northeastward began. The ex-
treme western point of the path was reached between 2:20
and 2:40 a. m., very near and presumably a little to the
westward of Sandy Point, Tex. It was next definitely
located at about 4:50 a. m. southwest of and very close
to Houston, Tex., with a movement slightly east of north.

These deductions are based upon special reports re-
ceived, mainlv, after the passage of the storm, and the
center is assumed to have been where the lull, or “calm,”
that accompanies the shift in wind direction occurred as
the storm center passed. At a point about 5 miles north-
east of Sandy Point the calm lasted from 2:20 until 2:40
a.m. The time consumed by the storm center in travel-
inﬁ from the coast to Houston, a distance of about 60
miles along the curved path, was very nearly tour hours,
making the average rate of progression 15 miles an hour.
As the calm near Sandy Point Tasted about twenty min-
utes, or one-third of an hour, it may safely be assumed
that the diameter of the storm center was one-third of 15,
or 5 miles. Some confirmation of this is found in the
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official report from Houston in which was stated the fact
that in Houston the broken and uprooted trees pointed
toward the southwest, while 6 miles southwest of Houston
they pointed to the north and northward, indicating vio-
lent winds in opposite directions within a distance of 6
miles, from which it may be inferred that the storm center
could not have been more than 6 miles in diameter.

The storm center evidently passed over Cape San
Antonio, Cuba, about 2:30 p. m. August 14, as at that
time a calm prevailed, continuing with heat and mist
for about one-half hour. The lowest barometer at the
Isle of Pines, Cuba, occurred at 3 a. m. August 14, so
that the rate of travel of the storm center between that
place and Cape San Antonio was about 13 miles an hour.
As it occupied one-half hour in passing over Cape San
Antonio, the diameter of the center was apparently about
64 miles, a very close agreement with the results obtained
between San Luis Pass and Houston, Tex.

The following extract regarding the conditions pre-
vailing over the Gulf of Mexico was made from the
report of Mr. W. P. Stewart, official in charge of the
local office of the Weather Bureau at Galveston:

The recording tide gages of the United States Engineers at Fort
Point and of the United States Coast Survey on the wharf at Twen-
tieth Street were carried away by the storm together with their records.
There is, thereiore, no official record of the tide. A measurement by
the United States Engineers at Twentieth and Strand makes the high-
est point reached 11.965 feet above mean low tide. It appears to be
the universal opinion that the water was somewhat higher than in
1900. At 2119 Post office, the highest water in both storms is chiseled
on the wall and the record of the recent storm is 3.5 inches higher than
that of 1900.%

At its highest the water in the retail business district was approxi-
mately 5 feet above the street level, the streets being about 6.5 feet
above mean low tide. At the American National Insurance Co.’s
building it was 5 feet 6.5 inches; at 2110 Avenue I, 4 ieet 9 inches;
at Tussup Grocery Co.’s store, Twenty-second and Post office, 4 feet
11.5 inches; at Twenty-second and Mechanie, 5 feet 2 inches; at Union
Depot, 6 feet. In that part of the town where grade has been raised
it was of course not so deep. At Twenty-second and Q it was 2 feet
7 inches; at the county courthouse, 4 feet 11 inches above the street
level at the curb.

During the morning of August 15, there was a light southeast swell
on the Gulf coming in against a light northeasterly wind. The tide
was slightly above normal and it was noticed that it did not fall when
it should have done so. During the afternoon it rose slowly and the
swells noticeably increased. During the early hours of the 16th the
tide rose about 0.3 foot an hour and by daybreak the sea was very
rough. At 6:30 a. m. the tide was 4.1 feet and about stationary, but 1t
rose slowly after that time and the sea became increasingly rough. Dur-
ing the aiternoon of the 16th and for 36 hours thereafter it was exces-
sively rough. The water began to back in from sewers on down-town
streets about noon. At first it rose very slowly and it was 6 p. m.
before the streets in the business section were all covered. After that
time it rose more rapidly and by 9 p. m. the water was 3 feet deep at
Twenty-third and Post office. During the late afternoon the street-
car and electric-light services suspended operations and during the
early part of the night the gas and water services failed. The tide was
highest about the climax of the storm, a little before 3 a. m., August
17. At daybreak it had subsided about 2 feet and the water was again
3 feet deep on the street at Twenty-third and Post office. The tide
fell slowly and there was water on some streets until the morning of
the 18th.

A curious, 