
MAY, 1896. 

TROPICAL STORMS OF THE GULF OF MEXICO AND THE ATLANTIC 

OCEAN IN SEPTEMBER. 

By E. B. GABB~OZT: dated A m s t  18.lWS. 

The first indications of the approach of a cyclone in the 
West Indies are abnormally high barometric pressure and 
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tinue several days. The nearer approach of a cyclone is 
indicatad by slowly falling barometp and the appearance in 
the upper atmosphere of thin, hazy, cirrus clouds. The cirrus 
clouds thicken, chauge to cirro-stratus, and, a t  sunrise and 
eunset, present dark red and violet tints. The air becomes 
moist and heavy and the heat oppressive. Following these 
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dates frost occurred, especial1 on the 15th, extending as far south ae 
Wilmington and Southport. % he rise in temperature during the lasl 
fewdavs waa very rapid, the highest, 99', was recorded at several 
places in the central portion of the State on the 31st. The effect of 
these conditions on crops was bad. Plowing and planting was much 
hindered, and growth of all staple crops retarded, until at the end of 
Ma , the season was from two to four weeks late everywhere. 

Jmth Dakolo.-The month of May has been characterized by a defi- 
ciency in temperature and sunshine and an excess of precipitation. 
While froata have been more frequent than usual, they have not, on 
t-he whole. been destructive to vegetation. The mean temperature foi 
the month, 54.P0, is 1.3' below the normal; and the precipitation, 5.48 
inches, 0.33 of an inch above. The highest temperature during the 
month was lolo, at  Larimore, on the 8th, and the lowest, 15', at White 
Earth, on the 20th. 

Ohrb.-The mean temperature for the State for May, 61.1', is 1.3' 
above the avera e, and the recipitation, 1.80 inch, is 4.43 inches be- 
low. The rainfAl is the sma7lest on record for May since the opening 
of the service. The-marimum temperature for the month was lOSo on 
the %h, at Milligan, and on the 31st, at Warsaw, and is the highest 
maximum on record ; the minimuni temperature was 19', at Norwalk, 
on the Blst, which is the lowe& minimum on record. killing frosts, 
with ice and light snow durin the cold period, caused great dain e 
to the corn crop, wheat, oats,%arley, rye, voung clover on Jowlan& 
cherries, v p e s ,  and garden vegetableR. vhe corn and grapes were 
nearly a1 destroyed, and replanting of corn was in general progress 
at the close of the month. The hot dry periods at the opening and 
close of the month caused too rapid maturing of the cereals and grass, 
causing thein to head out unusually short and close to the round. 
The droughtyconditions were y l  over the State, and afi crops 
suffered. The r w  fields looke brown and bare as if in August. 

Okhlwrna.-T~e mean temperature for the month was 69.9', which 
is 1.3' above the normal, and the preci itation, 3.91 inches, is 2.39 
inches below. Light frosts occurred on t i e  lowlands on the 11th and 
22th, and over the Territories as far south as Healdton, Chickasaw 
Nation, doing no damage. The month closed with the long drought 
unbroken over the greater part of old Oklahoma, and the prospects for 
corn lessening daily. 

Oregon.-This month's weather conditions were very favorable to all 
crops growii in this State. The mean temperature, 54.0°, is 1.8' below 
the average, and the precipitation, 4.80 inches, 2.62 inches above. In 
the coast and Willamette Valley districts the esceea of precipitation 
waB very great, being over 7 inches in the former and over 3 inches 
in the latter. A t  the close of the month the outlook for cereal crops 
was much better ever where, but more particularly in eastern Oregon. 
While frosts, both liglt and killing, were frequent during the month, 
yet in the western half of the State there was no damage to vegetation 
worth mentioning, and in the eastern half the crops were not suffi- 
ciently advanced, except in a few isolated places, to be dama ed by 
the frosts. The weather has been all that could bedesiredqhy the 
farmers and agriculturists generally. 

Psnnaylwnkz.-High temperatures prevailed until the l l th,  causing 
rapid growth to vegetation. On the night of the 1513th a severe frost 
occurred, which kiiled the greater ortion of the rape crop and badly 
injured other fruits. This was folyoowed on the 15th by another dam- 
aging frost and freeze, which added additional injrir to fruit, corn, 
fnd earl vegetables. The average temperature for t i e  month, 60.6', 
-s  1.4' d o v e  the normal. The hi hest temperature recorded during 
the month was l l O o ,  reported at 6ollida sburg, on the 30th, and the 
lowest. 23O, at Smethport, on the 17th. $he average amount of pre- 
cipitation for the State for the month was 2.68 inches, being 2.90 
inches less than the avera e. 
~7r0a I&nd.-(See iv..s%tigla~.) 
8 0 ~ 1 1 )  Carolina-The mean temperature was 69', which is 1.6' below 

the normal, and the recipitation, 4.36 inches, is 0.84 of an inch above. 
The month exhibites almost the extreme variations in tem erature 

cool and continuously below the normal, with light frosts over the 
greater portion of the State on the mornings of the 13th and 15th and 
at  a few places on the morning of the 23d. These frosts did no mate- 
rial injury, except to check crop growth and development. The 

ever recorded during May. The period from the 13th to R A h  was 

month waa not generally favorable for agricultural interests, chiefly 
on account of the cool weather. 

8o'oztlh Dnkota.-The monthly mean temperature, 57.2', was about 1.8' 
above the normal, and the precipitation, 3.36 inches, waa 1.12 inch 
less than the usual amount. A remarkable feature of the month was 
the late and severe frost. Frosts were frequent, and killing frosts oc- 
curred over the eastkrn portion of the State as far south as Huron as 
late m the 36th. Corn, potatoes, flax, and garden vegetables were cut 
to the ground in many localities and over much of the State; fruit waa 
almost entirely destroyed where unprotected; small grain crops did 
not snffer permanent injury, and most of the corn and' potatoes re- 
covered. 

Tsnataae&.-The month of May showed but few abnormal features, 
the low tern rature during the second decade being the most pro- 
nounced. xis period culminated in frosts and in some localities 
freezing temperature, which serious1 injure11 and retarded the growth 
of vegetation. The closing da s szowed quite a high temperature 
in manyBarta of the State. Tze average temperature for the month 
waa 64.9 , bein less than 1' below the normal: the precipitation for 
the month, 3.18 inches, was less than the usual amount for Nay by 
nearly an inch. 

Tws.-The avera e temperature for May for the State, was 2.0" 
below the normal an$ the rainfall 2.78 inches 'in excess of the normal. 
A se\-ere norther for this season of the year prevailed from the 11th 
to the 13th, and the temperature fell 10' to 16' and ranged from 5' 
to 10' below the normal. The miniinnm tern rature for the month 
at  nearly all stations was recorded on these f;e,tes. On the night of 
the 21st and on the 22d hi h winds, with rain and hail, did much 
damage to crops in some lodities. The wind at Salado, Bell Go., was 
ver severe, and large corn was badly blown down and much of it 
bro%en off. Oats were also blown down. At Rockport, on the Xd, over 
35 residences were reported blown from their foundations. 

Ut(sh.-The temperature for May, 1595, averaged about 1' below the 
normal, and the precipitation, 1.16 inch, about 0.76 of an inch below. 
The highest tern erature recorded durin the month was 99', at St. 
George, on the 7tt, 6th, and 25th, and the fowest, 19', at Filmore on the 
10th. The principal portionof the recipitation fell during the first and 
laat weeks of the month. Killi'ng gost waB reported as late as the 31st. 

T%rnwnl.-(Pee Nsiu Ettgbtd.) 
VirgAia.-The mean temperature for the State averaged a little below 

the nornial for May and the precipitation above. The highest tem era- 
ture, 103'. was reported from Bon Air and occurred on the 31st, an$ the 
lowest, 36', at Big Stone Gap on the 14th and 15th. Ki!ling frosts were 
reported on the 13th, l-lth, 15th, 16th, 22d, and 33~1, doing considerable 
damage in the western sections. 

rushdngloti.--The mean tem erature for May, 1595, was 53.4', which 
is 1.6O below the normal, whiye the preci itation, 3.94 inches, is 1.46 
inch above. The month averaged eleven cfear, ten r t l y  cloudy, and 
ten cloudy days. Thunderstorms were recorded on t e 4th, 36th, 27th, 
and 30th. 

Wkwn~in.--Tlie weather during May waa uhusual in many respects, 
hut the most notable feature was the estremes in temperature, which 
were the greatest on record, the mean temperature, 57.6', being 4.0' 
above, and the average amount of precipitation, 3.83 inches, or 0.15 of an 
inch below the normal. The hi heat temperature recorded during the 
month was looo, at  Crandon,on t f e  31st, and the lowest, I7', at  Florence 
on the 14th. During the first week the temperature was considerably 
above the normal, and vegetation wm advancing rapid1 when, about 
the loth, a sudden change occurred. The temperature fefi rapidly, and 
frosts occurred in some portions of the State every night from the 10th 
to the 22d, killing all ve etation in some sections, and in all sections 
tender plants were cut town. Added to this a heavy snowstorm oc- 
curred, amounting in the northern part of the State to from 4 to 6 
inches. Thunderstorms were fre uent from the 1st to the 19th and 
were reported on five subsequent 8ates. 

ryomhg.-The mean temperature for the month was 51' which is 
very near the May normal, while the precipitation, 3.55 'inchee, is 
almost an inch in excess of the average amount for that month. The 
highest temperature for the month was 90°, at Wheatland, on the 8th, 
and the lowest, 6', at  Wise, on the 10th. Frosts, more or lees severe, 
were reported aa late aa the 31st. 

STUDIES BY FORECAST OFFICIALS. 
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Appeared. Recurved. Disappeared. 
-- 

MAY, 1896. 

Caribbean Sea.. ................ .' 
North of Haiti. .................. 
Caribbean Sea ................... 
East of Windward Islands.. .... 
Northeast,of Windward Islands. 
Nortb of Yucatan... ............ 
West. Gulf . .  ...................... 
North of Puerto Rico ........... 
Windward Islands.. ............ 
East. of Windward Islands.. .... 
South of Florida :. .............. 
Soutlieaat of Florida 
East of Windward Islands.. .... 
East of Windward Islands ...... 
Carihbean Sea ................... 
Northeastof WindwardIslands. 

Qulf of Mexioo 

Norti of Ha!t! ................... 

Nort.11 of Puei:to Rico.. ......... .I 

................................... 

eter falls rapidly, and squalls of wind and rain occur, increas- 
ing in intensity as the storm center approaches. Before the 
recurve the diameter of West India cyclones is 500 to 1,000 
miles and their average ve1ocit.y is 16 to 18 miles per hour. 
After the recurve they assunie larger dimensions and the 
velocity increases. Ahout 80 per cent of the cyclones traced 
in the last fifteen years appeared during the months of 
August, September, and October. 

It is the purpose of this paper to deal with West India 

X. E.3, W'. 87. 
N. S3, W. 76. 
N. 25, W. 88. 
N 80 W. 79 

No recurve .................................... 
N b W 03 Gulf of Mexico .................. 
No recurve .................................. 
N. 22. W. 97. Gulf of Mexico .................. 
No recurve .................................... 
No recurve ................................... 
N. 28. W. 89. East Qnlf ........................ 
N. 26, W. 56. Northeast o f  Windward Islands. 
No recurve ..................................... 
N. 25, W. $2. Central Gulf ..................... 
N. 84. W. 64. Near Bermnda .................. 

N: 20: W. 58: 

N: 23: W: 9;: Went Gulf.. ...................... 

.............................................................. 

.................................................................................... .................................................................... 
N.I.W.79. ................................... 

cyclones that have appeared in September duhng the last 
fifteen years, and to state the conditions that have preceded 
their occurrence in the Gulf of Mexico and on the southern 
coasts of the United States. As a first step in the direction 
of discuwing the storms of this class the tracks of September 
cyclones for the fifteen years, 1878 to 1892, inclusive, have 
been plotted [see Chart IV], and some of the more prominent 
features shown by the plotted tracks are given in the fol- 
lowing table : 

, Tabla a7aom'ng cyclones ocmwring in  Keptmbtw f m n  1878 lo 1893, C~kw. 

If& ....I 
Is87 ..... 
IW... .  
18Ew....I 
l P 8 8  .... I 
IW....; 
1888....1 
1R89.. .. 
1891 .... 

I 
1w.. 

I 

1891 *. . .I .. 
lean..  . I 

. -  
im.... N 11'W 80. 
1818. ... N'15'W:71 

1881 ..... N.25 W 70 
1W.. .. N 21'W";Y' 
]@Sa... . i N' 15' W' 66' 
1884....1 N'M'W:77' 
1885. ... N:8i:Wr.56: 
1885 ....I N. 24. W. UQ. 
1885 .... N . I .  W . W .  

N 14 W 62. 
N: IS: W.'57. 
N.  m. w. m. 
N. 1. w. 80. 
N. 21. W. 79. 
N. 20, w. 56. 
N. 14. W. (w. 
N. id ,  w. 8. 
N. 24, W. 1. 

N. 53. W. 91. 

N. 19, W. 69. 

1878 .... N: 14: W. 49: 
18;8 .... 1N.15.W.68. 

~ A B B  .... I N. B. w. ria. 

.............. 

East. of Windward Ialands ...... 
Caribbean Sea.. ................. 
East of Windward Islands.. .... 

........ 
North of Haiti ................... 
Weat of Wlndward Islands.. . ..I 
Gulf of 31 
N' 

:exico .................. 
ofth $?:ol!na coast.. ......... .( 

Guir or nexico .................. 
Sonth Atlantic coast.. .......... 
Northeast of Windward Islands. 

~ 

Two storms of slight energy appeared over the central Qnlf, and two storms advaneed east of north from the subtropioal 
region north of the West Indies in 1691. 

The chart and table show that 22 cyclones were traced for 
September during the last fifteen years, an average of about 
1.5 per month. This average is somewhat less than the aver- 
age foi August and October. Of this number 5, or about 23 
per cent of the cyclones traced, recurved east of the sixty- 
fifth meridian, and were not felt on the coasts of the United 
States. A second class embraced those cyclones that recurved 
between the sixty-fifth and ninetieth meridians. This class 
may be considered as having followed a normal course, and 
included 45 per cent of the cyclones traced. A third class, 
to which 32 per cent of the cyclones belonged, comprises 
those cyclones that passed weit of the ninetieth meridian or 
reached the United States coasts without a recurve. 

I n  connection with the stornis of the first class, i. e., those 
that recurved east of the sixty-fifth meridian, it will be ob- 
served by referring to the chart that they first appeared either 
east of the fiftieth meridian or north of the twentieth parallel. 
But two of the storms traced in that region, those of Septem- 
ber 12-18, 1878, and September 3-11, 1884, appeared far 
enough south to render their advance over or near the West 
Indies a probability. As storms liable to influence the 
weather conditions of the Vnited States coasts, these two 
storms only of the first class will be considered. The cyclone 
of September 12-18, 1S78, appeared while a West India storm 
of great energy occupied the south Atlantic coast. From the 
12th to the 15th the cyclone east of the Windward Islands 
moved westward. During that period the south Atlantic 
coast storm moved northward, and was replaced by an area 
of high pressure which covered the Southern States and the 
Gulf of Mexico. The pressure continued high over the South- 
ern and Southeastern States from the 15th to the 18th. This 
area of high pressure extmded eastward off the southern coast 
of the United States, and apparently obstructed the westward 
advance of the cyclone referred to, and forced a recurve to 
the northward. The cyclone of September 3-11,1884, moved 
westward .from the 3d to the 6th. During that period the 

pressure continued high and 0.10 to 0.15 inch above the nor. 
mal over the southeastern districts of the United Statee- 
During the 6th the high area over the southeastern part of 
the United fitates moved eastward, and the cyclone began to 
recurve to the northward. During the succeeding three days 
the pressure continued high off the southern coasts of the 
United states. In each imtance the westward movemesit of the 
cyclones which recurved east of the sixty-fi'th meridia.vi was ap- 
parnitby prevented by anticyclonic area8 ,which. moved enstward 
over the southern coasts of the Lhited States. 

The second class of storms, i. e., those that recurved between 
the sixty-fifth and ninetieth meridians, will be considered in 
connection with the distribution of atmospheric pressure. 
Forty-five per cent., or 10 of the 22 cyclones traced, belonged 
to this class. Of this number 5 appeared over the Caribbean 
Bea, 4 east of the Bahamas, and 1 near the southern extremity 
of the Florida Peninsula. A study of the charts of the last 
fifteen years shows that when these storms appeared over 
the eastern Caribbean Sea or the eastern West India Islands 
the pressure was above the normal ovar the western West In- 
dies and the Florida Peninsula. This high, presmre does not 
nppear to have been translated from over the dnlerican Continent, 
bict was the resrdt qf a slow and steady .increase oj' pressrwe dite 
possibly to the oaerjlozo of air, or the rcpper mment8, from the ad- 
vancing cyclone. When the cyclones reached the longitude of 
saatern Cuba the pressure began to decrease over western Cuba 
and the southern part of the Florida Peninsula, and, in cases 
where the storms recurved east of the ninetieth meridian, the 
pressure increased over the western part Qf the Gulf of Mexico 
and over the Southwestern States. Until the cyclones reached 
the American coast the attendant rain area was small. After 
the United States coast wae reached the rain area extended rap- 
idly, and in some instances the storm center occupied the south 
Atlantic coast and the rain area covered the Atlantic coast 
States. When storms of this class reached the longitude 
of western Cuba the  pressure began to give way and rain be- 
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gan to fall over the Florida Peninsula and the eastern Gulf. 
Over the western Gulf the pressure continued to rise. The 
reciirve of th.ese cyclones ioas cipparcirtly due to the obatwction 
qfered to a w ~ s t w a r d  course by  an.ticycloiiic nreas .which had a d -  
vanct.d or had been drn.uin froin the coiitinent over the .west Gulf 
and the Southwestern States .  

Thirty-two per cent of the cyclones traced did not recurve 
to the northward, and had no easterly movement. A large 
proportion of the cyclones of this class advanced from the 
eastern West Indies. Upon their arrival in about longitude 
W. SOo, the average longitude in which September cyclones 
recurve, the pressure over the west Gulf began to decrease, and 
rain set in, and the interior-eastern districts of the United 
States were occupied by an exteneive anticyclonic area. As 
storms prefer to follow the path of least resistance, the cen- 
ters moved toward the region of decreasing pressure and 
avoided the high and increasing pressure to the northward. 
When the pressure continued high over the eastern distridts 
of the United States the storms were unable to recurve and 
were penned in over Mexico or the Southwestern States. In 
such cases the cyclones usually developed great violence be- 
fore dissipating. Similarly cyclones of this clase that ad- 
vanced northwestward toward the middle or south Atlant,ic 
coasts of the United States were apparently prevented from 
recurving by high pressure over the ocean to northward and 
northeastward. Description of storms of this class will be 

found in the MONTHLY WEATHER REVIEW for  September, 
1888, and September, 1889. The storm of September, 1888, 
raged with fearful violence over Cuba and pa.ssed thence 
to southern Mexico. The storm of September, 1889, was 
exceptionally severe, and dissipated off the middle Atlantic 
coa.st. 

It m a y  be Ctsntnaed that w i t h  a nearly ?iornial distribittion afid 
,inoventent qf ntnrosphcric presazr,re Septcm bcr C ~ ~ O W  will  recimwe 
near longitude W. 10° and be tumn latitudes N .  2 5 O  a n d  28O. 
When n cyclotae is ceiatral east of Cttba miid cui area of high 

pressure is adtmnci,ng cast.wfl.rd oocr the Gulf (tnd aoirth Atlant ic  
States,  the cyclone wil l  probnbly r c c ~ r v c  enst oj* the Bahamas. 
Wh.en the cyclone reach,es ceiitral Cicbn or longititdc TV. 80°, and 
an area of high. l’ressiua is a.clwm-ing ovcr thc went &i[f nnd 
Sozrthwestcrn States,  the c!jcboiiP ~ioill pzobcddy recurae over 
Florida or th.e east Guw. Whoa the c!yclonc rrachcs the seuenty- 
j i f th  meridian. and ait area qf high pressiire i s  ocersprmc1iii.g the 
interior uird c a s t m i  districts of tlic Uwitctl States,  with statioa- 
n y  or f d l i i i g  baronieter over thc wcet G d f  and the Soitthweatt?rn 
States,  the cyclone will probably advniicc wrsturard over the Gulf  
of Mexico. 1Vh.eii cyclones art: mori>ig northzoestzomrd toioal’d 
the south or siaiddle At lant ic  coctst(r of the Lhited States,  mid  the 
prmmrc i s  abnornkally high. over the iVortheastemr States and the 
Canadian Maritinke Provinces, the chances are that the s t o m  
,will not recurve bpit will be crowded in upon the coast a n d  de- 
a d o p  destmrctive eliergy. 

SPECIAL CONTRIBUTIONS. 

CLOUD PHOTOGRAPHY. 
By ALFRED J. HENRY. U. 8. Weather Bureau. Writtep August, 18%. 

A considerable mass of information concerning the condi- 
tion of the air a t  the surface of the earth has been acciimu- 
la@d, but we know very little of what is going on a t  some 
distance above us. The regions of the higher atmosphere 
have been studied to some little extent through the scant 
data afforded by balloon aecensions, mountain meteorological 
observatories, and the movenients of upper clouds. While 
the latter method is not so promising in direct results as 
others that might be mentioned, it,s simplicity and adapta- 
bility commend it to all lovers of science. 

The question of cloud photography is of especial interest 
a t  the present time in view of the following resolutions passed 
by the International Meteorological Committee a t  its nieet- 
ing in Upsala, August 2&24, 1894: 

Since experience shows that the altitude of clouds can be easily de- 
termined with sufficient accuracy, the introduction of these investi a 
tions into all countries is recommended, preferably by the use of ti; 
photo raphic rocess. Observations of direction and relative velocity 
shoul8 be maie at aa many stations aa possible, and measures of height, 
at a limited number of suitably distributed stations. 

The value of these investigations would be greatly increased if niade 
at the same epoch; therefore, it is proposed that they be commenced 
May 1,1896, and continue for one year. 

Cloud photography has received more attention during the 
last ten years than a t  any time since the introduction of dry 
plates, and it is now possible, as a result of the combined 
efforts of amateur photographers and meteorologists to ob- 
tain fairly good negatives with comparatively little difficulty. 
The employment of the camera to permanently fix the ap- 
pearance of the sky and the changes in form of .clouds can not 
be too strongly recommended. One of the most practical 
resulbs likely to flow from a close watch of the sky is t-he 
ability to associate various cloud forms with coming weather 
changes. After an experience of four years in this regard I 
am confirmed in the belief that for the purpose of forecast- 
ing the weather from the standpoint of the solitary observer 
the clouds afford the most valuable data a t  his command. 

With a view of increasing activity in cloud work during the 
coming year of special observation and to encourage all who 
may be inclined to take an active interest in cloud photogra- 
phy, the following suggestions are offered : 

Appn rntus.-No particular form of camera is required. 
Hand cameras have the advantage of being ready for use at 
a moment’s notice, and when a cloud mass is changing rap- 
idly it is possible to make a series of exposures a t  a very few 
seconds’ interval. For the best results, however, a tripod 
camera should be used (unless one adopts the expensive pho- 
togrammetric apparatus). A lens of the rectilinear type, 
having a focal length equal to the diagonal of the plate used, 
is best suited for cloud work, and one should always be care- 
ful to adjust the camera so that the sensitive plate shall be 
exactly perpendicular to the optical axis of the lens. 

P1ntca.-It is perhaps unnecessary to state that when any 
color is looked a t  with the naked eye the sensation experienced 
is the joint effect of the various elementary colors of which it 
is composed. When we examine the colors of the spectrum as 
regards their action on the ordinary photographic plate, we 
find that those of the greatest visual intensity-yellow and 
orange-have the least actinic effect, while the blue and violet 
rays are especially active. When we attempt to photograph 
the spectrum with the ordinary commercial dry plate, we find 
that the blue and violet rays are rendered almost white and 
the remainder of the colors of a uniform blackness. 

To reproduce these colors in their correct chromatic value 
we must use plates that are specially sensitive to the most 
luminous rays and restrain those rays that are most active, 
and this is what dry-plate makers aim to accomplish with the 
so-called isochromatic or orthochromatic plate. 

There are various brands of orthochromatic plates on the 
market, such as Cranier’s, Carbutt’s, Wuestner’s, and others, 
and, since they tend to maintain the natural relations of light. 
and shade, they are to be reconimended for cloud work, al- 
though there are conditions when an ordinary slow plate may 
be used to good advantage. Before determining upon the 
special plate to use, it is advisable to make a comparative 


