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LETTER OF TRANSMITTAL. 

Hon. JAMES WILSON, 

u. s. D EPAR'l'MENT 0].' A.GBIOULTURE, WEATHER B UREAU, 

Washington, D. G., Ma1·ch 1~, 1905. 

SecTetaTy of Ag1-icultm·e, Washington, D. G. 
Srn: I have the honor to tro.nsmit herewith a paper on the subject of cold waves and frosts in 

the United States by E. B. Garriott, Professor of Meteorology, and to recommend its publication as 
n bulletin of the Weather Bureau. 

The paper notes briefly the general distribution of the colder areas of the Northern Hemisphere, 
refers to genern.l conditions thn.t arc nssocin.ted with cold waves, and presents a chronological account 
of historicn.l cold periods in the United States. It then summarises and classifies the more important 
cold waves nnd frosts that occurred from 1888 to 1D02, inclusive, and presents 328 char ts that exhibit 
the meteorological conditions that attended the principal cold waves of that period. 

Very respectfully, 

A.pproved: 
JAJIIES WILSON, 

Secretm·y. 

\VILLIS L. MooRE, 
Ghiqf U. S. Weather Bw·eau. 
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COLD WAVES AND FROSTS IN THE UNITED STATES. 

INTRODUCTION. 

Contrary to common belief, the lowest temperatures of the Northern Hemisphere have not been 
observed in the neighborhood of tho North Pole. 

Polar expeditions that have wintered in the Arctic Archipelago near tho eightieth parallel of 
latitude ha,ro experienced temperature extremes ranging from G5° to 7G0 below ;r.ero, while in Sibe­
ria an absolute minimum temperature of 90.4° below zero and a January monthly mean of 63.5° be­
low zero have been recorded at \Verkhoyansk, in ln.titude north 67° 5', longitude east 134°. 

The lower temperatures of tho gr eat interior area of Asia are ascribed f;o the relative dryness of 
the air that overlies that region, an atmospheric condition that promotes a rn.picl radiation of heat into 
space. l\Iodified conditions similar to those that obtain in Siberia aro presented in the relatively 
smaller British American area, and in the United States beyond the southern confines of this area 
temperatures 40° to 60° below zero havo been registered ·with an absolute minimum of 63.1° below 
zero at Poplar R.iver, Uont. 

It therefore appears from avn.ilable data that the greatest depressions in temperature in tho 
Northern H emisphere are found inn belt about twenty degrees in width that crosses the continents 
between latitude 50° and 70° north, with the lowest known temperatures nen.r the Arctic Circle in 
Siberia. The cold belt, which ])ractically bounds tho Arctic region on tho south, is necessn.rily 
broken where it Crosses the moist and warmer water sm·faces of Bering n.nd Greenland seas, and tho 
intensity of its temperatures is also modified by ocean influences over northern Europe and in the 
northern Pacii1c coast regions of the American Continent. 

East of the Rocky lVIountains the principal track of American winter aren.s of low barometric 
pressure, or general s torms, lies south of the fiftieth parallel of latitude, and the mechanical action 
of energetic storms that follow this track disturbs the British American cold belt and draws south­
ward, and probably downward in their wake, masses of cold air that constitute the cold waves of 
the United States. 

The supposition bas been advanced that the British American cold belt may be reinforced by 
air masses that advance, Yia the Arctic Ocean, from Siberia; a more probn.ble supposition, however, 
is that the cold of the northern interior of the American Continent is due to air t hat flows over tbn,t 
region from the northern Rocky Mountain ranges where its moisture hn.s been precipitated. Tho 
result of a loss of moisture in tho pn.ssn.ge of the mountains leaves this n.ir clear and dry, and pro­
motes the process of heat radiation that continuos during the pn.ssage of the n.ir over British America. 
It seems, therefore, that slow or stn.gnn.n t conditions of the atmosphere over British America 
are favorable to one of the conditions (thn.t are r epresented by accumulations of great air masses, or 
areas of high barometer of great magnitude) that produce cold waves in the United States. 'l'ho 
other necessn.ry condition is the pnssn.ge, or development, of an area of low barometric pressure 
along or near the southern margin of the cold n.ir mass or belt, within the western quadrants of 
which the cyclonic circulation will produce powerful air currents from tho north. 

The following remarks and correspondence bearing upon this subject appear in the Monthly 
W eather Review for l\Iarch, 1904, Prof. Cleveland Abbe, Editor. 

ORICllN OF .UlElUCA..'\ COLD WAVES. 

In a letter of January 26 to Prof. R. F. Htupa.rt, the Editor said: "I ba.ve just read an old excerpt from the CcPur 
d'Alene Sun. 

" • We have tttken careful note of t he development of these cold waves in the Klondike, anrl it usually takes three 
weeks ror Lhem Lo travel down to t he weo.ther stations at Edmonton, Qu' Appelle, and Havre.' 
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" I myseir suppose that t he cold or cold wa.>es Is due entirely to the radiation of heat from the lower strata or the 
atmosphere to the g round and to tho clear sky overhead, as explained in my article on • Atmosphere radiation a nd 
its importance in meteorology', published in the American .Journal of Science in 1892, n.nd reprinted in the American 
:\Ietcorological .Journal, vol. 8, p. 537. I s uppose, therefore, that a cold wave may originate anywhere along the 
west ern slope of the Rool(y Mountains, and its coldness when it reaches 1\'[ontann. would depeud on the slowness wit h 
which it bas moved southward, so that it may possibly be true that t he very coldest temperatures como with cold 
waves that have taken three weeks to move from the Klondlko souLhward . I am rat her inclined to doubt wheLher 
any of ou r cold wa,•es, at least those worthy of the name, originate north of Britis h America, but that they a ll begin 
with the clear air t hat flows ovet· t ho northern part of the Rocky Mountain range." 

Under elate of February 9, 1904, Professor Stupart replied as follows: 
"I am studying the question, using t ho data from Dawson, Fort Good Hope, Chippewyan, Fort Churchill, York 

Factory, Edmonton, a nd Winnipeg. In a short time I shall hope to send you something further. I am almost sat­
isfied t hat tho Creur d' Alone Sun is astray in supposing that it takes three weeks for cold waves to tn:wol from tho 
Klondike to Alberto. and Hane, Thoro is, I think, some ground for tho belief that in some seasons tho cold wav~>s 
take about six days. This is indicated In the winters or 1901- 2 and 1V02 3, but it is certainly true that in some 
seasons waves or Intense cold which are experienced in the far nort h never reach Alberta or even Winnipeg. 'l'h is 
present winter, in December, t he coldest weather seems to have occurred simultaneously at Dawson, Edmonton, and 
Winnipeg. In January the greatest cold wave set in at Dawson on the Vth or l Oth, and the coldest weather of t he 
month began at Edmonton on tho 15th. This is also about six days. But this present month another great cold 
wave set in over the Yukon on tho 2d, and almost coincidently the weather turned decidedly colder at Ed mouton. 

"I spent the winter of 1881- 85 in JTudson Strait on tho barren grounds. February or that winter was there ex­
ceedingly m ild for that region, while in 'L'oronto it was the coldest month, but one, recorded in seventy years. I 
quite agree wit h you that probttbly none of the cold waves origino,te north of Brit ish America, but it appears to rno 
t hat t hey may originate almos t nnywhcre over the more northem portions of the cont inent . T he cold waves which 
have passed across the Great Lnkcs and the St. Lawrence Valley th is winter do not appear to have origiuatcd In tho 
far Northwest, or at least t hey have become much more intense as they approach Ontario and Quebec. 

" With regard to the cold or cold waves being entirely due to the rad iation or heat from t he lower strntn. or the 
atmosphere to t he clenr sky overhead, I can not ofTer other explanation, but n.t the same t ime I doubt whether it is 
the full explanation. In sorno winters great cold wa,·cs persistently form, while in other years, wit h barometric 
and cloud conditions as ra1· as we can judge almost identical, tho resulting cold waves are relatively unimportant. 

" I do not believe in moon or planets having any appreciable effects on the terrestrial weather. '!'he su n aloue is 
to be considered, and I hope LIH•t·e is now some ground for belief that the physicist mn.y shortly give us Information 
regarding solar rad iations which may assist in sol dug some or tho perplexing problems in meteorology.·· 

In the Monthly \Yeather Heview for October, 1904:, Hev. Uarc Dechevrens refers brieiiy to this 
theory of cold waves as follows: 

Allow me to add some rcncctions on the subject or your correspondence with Professor Stu part in tho :\Ionthl.r 
Weather Review for March, 1904, on the primary and principal cause of cold waves. Already in 18V8, on the occtt­
s ion or the cold wave or November 26, discussed at length and with charts io tho :Monthly Weather Rc,·icw, I was 
convinced that these cold waves or the United States proceed from the same cause as our cold waves in Europe· 
Both accompany anticyclones, or fo llow cyclones, or more ofton still , appear between two centers of low pressure. 
P rofessor Stu part is no longer wi lling to regard radiation as a sufll cient cause for s uch cold, and he now repeats what I 
said in 1886 and what I have not ccn~cd to say since; some other cause t han radiation is needed to cxplttin this 
phenomenon. In my belief, tho only t ruly etncacious and adequate cause or these great cold waves Is the dispersion 
of aeria l masses, which descend In the high pressures and expand over two gmdients in the directions of tho two 
centers of depression. Consider tho chat·t of NoYember 26, 18!l8. You will see there n complete s heet of winds ft·om 
t he southeast and south , whose direction is toward ~Ion Lana, where tho temperature is 20° F. at the center or a low; 
and another s heet of winds from the notthwest, whose direction is toward another low OYer Lake E rie, with a tem­
perature of 28° F. The dividing line between these two systems is over an area or high pressure with a temperatu re 
of about - 10o F. Impossible that such a fall of t emperature should be due to radiation, especia lly that the fall 
should be greater in the wind from tho south, to which one attl'ibutcs a temperature naturally higher t han In a wind 
from the north. 

The cold waves, therefore, are no more confined to polar current s, than are t he warm waves to equatorial cur­
rents. Cold will a lways be found associated with currents or dispet·sioo, and heat with cunents of concentration. 

If to this idea of horizontal winds of dispersion a nd concentration is added anothet· conception, to which I gave 
equal emphasis in 1886, the conception of two s uperposed eddies forming together the cyclone, and two others form­
ing together the a nticyclone, we may Lhus most simply explain the distribution, so curious, of temperature along 
t he axes of cyclones and ant icyclones , such as have been revealed to us by observations on mountains, a nd more 
recently and completely by balloons. 
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Farmers' Bulletin No. 104, U. S. Department of Agriculture, and several pnmphlets itlsued by 
the Weather Bureau have discussed the subject of frost and cold waves, and have indicated methods 
of pr otection against frost and cold that have been found practicable by actual experiment and use. 

As methods for protecting plants and perishable products from cold, can be utilized only on the 
eve of the occw-rence of damaging temperatures, it is apparent that bulletins on frost heretofore issued 
can be profitably supplemented with data and references that will assist in recognizing for per iods 
of one to three days in advance the general atmospheric conditions that will result in frost or 
cold waves in certain sections of the United Stntes. And it is believed that the graphic representn.­
tions on the char ts herewi th of conditions that have preceded and atteuded the more important cold 
waves nnd frosts that occurred in the United Stntes during the 15-year period, 1888 to 1!>02, in­
clusive, will aid mater ially in interpreting the dnto. presented by the daily wenther maps of the 
\Veather B ureau. 

Official forecasters and students will find the charts valuable for reference in connection with 
the pr incipal frosts and cold waves of the period they cover, and agriculturists and others, who by 
reason of isolated places of residence or business are unable to receive pr omptly the warnings of 
the Weather Bureau, can pr ofit by a study of t he facts presented, and in many instances cn.n supple­
men t the information thus acquu:ed with n. study of local weather signs and by data contained in 
daily weather maps and bulletins that are issued at about one hunch·ed stations of the \Veather 
Bureau. 

T he ch arts present for the period of years named the more important winter cold wnves, and 
the principal frosts of the spring, summer, and fall months. In this classification, cold waves 
proper have been confined to December, January, F ebruary, and March, when damage to crops by 
cold is confined lar gely to sou thern California and the fruit, cane, and trucking interests of the Gulf 
States and F lorida, to perishable merchandise, n.nd to stock ranges of the western plains. The 
spring frosts indicated by the char ts were of a character to injure fruit in the bud, and those of t he 
fnll months damaged immature and unharvested crops in the sections specified. Instances of sum­
mer frosts are given, not on account of any material damage that the frosts of this season are likely 
to cause, but for the purpose of showing the regions to which they !\l"e usually confined, and pre­
senting exceptional cases of damaging summer frosts that have occurred in other than mountainous 
and extreme northern districts of the United Stn.tos. 

In connection with t he charts, brief notes n.re made regarding the character of the more im­
portant cold waves in specifi ed sections of the United States, and preceding these notes a chronolog­
ical record is given of severe cold periods in the United States that has been given historical notice. 

HISTOR ICAL COLD PERI ODS IN THE UNITED STATES. 

Blodget's Climatology of the United States, published in 1857, cites the following instances of 
severe cold periods : 

1717 .-The "great snow" occurred, which is often meutloued in New England history or t hat date. It continued 
fo r several days, Februat·y 19 to 24, and remained fl ve or six reeL deep on a level at Boston and over a ll the settled 
parts of New England, and continued so long and severe that multitudes of all sorts of creatures perished in t he 
drifts. This winter is the most conspicuous, if not the only one noted for extreme cold for a long period previous to 
1740. ~ 

1740-1741. - This winter was distinguished both in tho United States and E urope for intense cold. Jefferson 
speaks of it as having been in Virginia only less severe than that of 1779-80; it was commonly called the "cold 
winter," and was noted in Virginia histot·y fo r extreme severity. Doctor Lining made obs01·vations at Charleston, 
s. c., for Decem bet·, 174.0, and this Is the coldest month in his series of fifteen years ; 174.1 was not given in his published 
records. Dr . Noah Webster says tho winter of 1741 was ono or great severity, and equal to that of 1780. Tho Boston 
News Letter or March 5, 1741 (?)says: "We hear from Stratford, Conn., tlmt tho Hound is frozen over throe leag ues 
across , so that people r ide every day thence to Long Island." In a subsequent number a certificate or several people 
appears, testifying that they had crossed the Connecticut ltiver on the leo, on horses, on t he 1st of April. 

17<18.- Citcd by Gayarro as a cold winter at ~ew Orleans, tho cold being defined as the mensure of injury in the 
South to tropical fruit:;. 

cw-~ 
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1765-66.- 0ne of the four winters in a cenLury in which the Hudson River was fro7.on over n.L Paulus Hook. 
On .Janum·y 3, 1766, frost destroyed all tropical fnllLs. excopL oranges, in northern Florida, and 26° wns Lhe lowest 
temperatu re observed n.t t hat time on tho St .. John's Itlvor. 

1768 and 1772 are cited by Gayarro ns severe winters in Louisiana. How goneml tho cold of these wint ers was 
can not now be ascertained, though at the locallLies named they wore very severo, as the destruction of oranges and 
other tropical trees proves . 

1780.-The most signal and severo depression of temperature occurred belonging ~o our ont iro history, except, 
perhaps, 185S. Jefferson (notes on Virginia) says LhaL "in 1780 t he Chesapeake Bay was frozen solid from its head to 
tho mouth or tbe Potomac. At Annapolis tho icc wns five to seven inches in th ickness, quite across, five and a baH 
lllilos, so that loaded carriages went over it. "York Rh•cr was frozen over (at Williamsburg, Va.,) so Lhat people 
walked across it, "-the lowest temperature observed there was S0. Webster remarks an immense snowfall in New 
England; for six weeks no snow melted. The Sound was entirely covered with ice between Long I sland and tho 
main, and between New York and Staten I sland." 'l'roops crossed from Now Jersey to Staten Island to attack tbe 
British fot·ccs on that is land. Washington "supposed that an attack on about 1, 200 British troops posted on Staten 
Island might be advantageous ly made, especially in its present stnte of un ion with the continent by an unbroken 
body of solid ice." The crossings to and from tho islnnd wore effected on the ico. "In this winter Bayou St. John 
(Now Orleans) was fl'Ozen for a considerable Limo, n. phenomenon that did not occur again until1814.." (Darby.) The 
Dolawaro River was closed from the 1st or December to the 14th of l\Iarch, the ice being two to three feet 
!.hick. During the month of January tho mercury was several times at 10° to 15° below zero, and only once during 
the ntonth did it riso to 32°. From all tho not.iccs accessible we can not doubt that the average depression of tempet·­
ntu re in the entire United States was more than soo from the mean, and this was at several intervals in n period of 
some weeks in which the depression was always great.. 

1783-84.-The winter was severe at Philadelphia; "the Delaware River closed as early as November 28, and con­
tluued leo bound until t he 18th of 1\Iarch; the mercu ry was several Limes below v.ero." (Cor. Phil. Mag.) The lowest 
!.om perature noted at P hiladolt>hia was - 12°. Dr. Noah Webster gives some extt·eme readings of tho thermometer 
at HMtford, Conn., t he lowest being - 20° on February 14, 1784, and the highest minimum frout February 10 to 17, 
inclusive, being -12o, a nd remarks "this is tho most. extraordinary instnnce of intense cold that I have over known." 

1787- 88.-Thls winter was sovore in lower Georgia aud the South; below Savanuah tho ground was frozen Ln 
.January, and ice formed in ditches; at ~Iidway, 30 miles southeast of Savannah, the lowest temporat.ure observed was 
220 in January and 200 in Februat·y. At Philndol t>h ia "the whole winter was intensely cold; the Delaware was closed 
from December 26 to ~!arch 10." At Salem, Uass., the winter was not particularly severe. 

1792.- Darby says that tho Ohio at Wheeling was frozen for up,\'ards of forty days, so that heavy carriages 
crossed it, and "the quantity of snow was the greatest. known there since 1780." 

179S-97.-The winter was sovore, a ll tho rivers of tho West being frozen up, according to Darby; but in the early 
mouths of 179S tho greatest sovot·ity of cold was folt !.hero. " In 179S tho 1\Iissis sippi and Ohio a nd their confluents 
wore frozen to their junction.'' (Drake.) Of 179G .TofT orson says, ••that should be revise the notes on Virginia, he should 
place the minimum temperatu re ass igned to tho eas tern portion of the State lower than boforo as ho had observed it 
at. 1 ~o above zero on .January 31 or that ycat· at l\Iont.icollo." (J efferson's Works.) There a re severul notices of severe 
cold in 179S and 1797 which arc dilllcult to place in regard to t.ho months intended, but it appears !.hut the winter or 
179S- 97 was unusually cold . Doctor 'Nilson obser ved tho thermometer at 17° at Charleston, S.C., in December; "the 
coldest days on record are December 23 and 24, 17tl6. " (Uamsey, Vol. II, p. 52.) In this month t he thorn10meter fell 
to -140 at Cincinnati, and on January 8, 1797, to -18°. (Drake.) 

In 1800 the severest. cold since 1780 was experienced in the Southern Stntes, though it was not unusLtally cold in 
Massachusetts. "On .Janum·y 10, 1800, thoro fell at. 'avanoah the deepest snow over known in Georgin. By a letter 
from Midway, Ga., of February 17, 1800, I am informed thnt the s now has been throe feet deep iu places, and sixteen to 
eigh teen inches deep on a love!. Great quantities of sleet fe ll also." (Holmes, Mom. Am. A cad.) Snow and hail fell the 
whole day on .January 10 at St. 1\Iat·y's Rivet·, Fla., and on the 11th the snow was five inches doop. 'rhe lowest 
temperatures were, lOth, !J7° ; 11th, 28° ; 12t.b, 31°. ( l~orbes.) At Natchez, tho lowest observation was 17° by Gov. 
Winthrop Sargent's record; and tho mean of .January was S0, and of February 9.5° below tho average. Ncar 
Natchez, i\Ir. Dunbar observed the lowest. nt. 12° , and tho means 5. 0 and 9.3° below the avomges for January and 
lo'obruary, respecti\,cly. (American Philosophic Transactions.) Darby speaks of the se,·ere storms of s leet and snow 
in Louisinna in Janunry, 1800, n heavy fall or snow occurring at Opelousas, with general and severo injury to tropical 
fruits and tender growths. 

1811- 1817.-During this period the most remarkable depression of temperature in the s ummer months known to 
all history of thermometric measurements occurred, and of these 1812 and 181S were tho coldest, tho reduction in 
both cases having continued ovet· all the months in each year in a greater or less measure, but of no considerable 
amount in winter. 1812 nod 181S wet·o memorable ns "cold s ummers" fo t· a ll of the not-them United States. From 
Mn.y to September of 1812 each month was from :J.6° to 7.2° below tho a,·erago, a most unprecedented refrigeration, 
tmd equaled for two months only, .Juno and .July, in 1816, which were 5.0° and 5.8° below. In tho Northern States 
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snows and frosts occurred in every month or both summers; [ndian corn did noL ripon, fruits and grains of every sort 
were greatly reduced in quantity or wholly cuL on·. Professor Dewey, at Wi lliamstown, 1\Inss., remarlts t hat "there 
was frost in every month of Lhis summer (1816); on .Juno 7, ~~ light snow." (llem. A.m. Acad. Vol. IV.) In Thompson's 
History of Vermont, similar facts are sLated : "It is universally conceded Lhat the year 1816 was Lhe coldest ever 
known in Vermont. Snow is said to have fallen and frosts to have occurred in e'•ory month of the year. On Lhe 8th 
of .June snow fell in all parLs or the State, and on tho highlands and mountains to Lho depth of five or six Inches. It 
was accompaniocl by a hard ft·ost, and on Lho morning of the 9th ice wa.s half an inch thick on shallow, standing water, 
and icicles were to be soon a l'oot long. '1'ho weather continued so cold Lhat several clays elapsed befot·e tho snow 
disappoarecl. Corn and other vegetables were killed to Lhe ground, and very little Indian corn came to maturity, etc." 
" I n 1816 snow fell at Norway, l\Ie., on tho 6Lh, 7th, anrl 8th of .fun~." (Boaton A.m. A.lmanack.) Frost occurred even 
at Philadelphia in July, 1816. (Darby). 

1818.-Iu February, various law·ace.t,, Lho sassafras tree and others, wore !tilled by cold in Ohio. At Marietta 
the thermometer fell to 20° and 22° below ;\Oro; peach t rees wore killed, and not again until January, 1852, and tho 
still more sovore cold of 1856, was there similar injury by frost to fruit trees in the State. (Doctot· Hildreth, Am . 
. Tour. Science, 1832, 1852, oLe.) 'rho cold of 1818 can not be compared generally fo r wn.nL of obset·va.tions. 

1818- 19.-'l'be winter was severe in Now England, Lhe mean temperature at Salem being 21.5° fo t· Lhe three months, 
or 6.4o below Lhe mean or Lhe winter for fo rLy-threo years. 'l'his is also dinicult Lo trace turLh01·, and it could not have 
boon unusuaUy severe. 

In January, 1820, tho mean at Fort Snelling, was 0.9° only, a fraction lower than at any subsequent date to 1856, 
uut no other part of tho United States was s imilarly cold. 

In January, 1821, Lho temperature 1~t l~ort Snelling was loworthan In any othot· winter month since 1792, and 6.2° 
below the average; at New Bedford the mean was 5.7° below tho average, with a s ingle observation at 10° below zero. 

1820- 21.-At New York the winter was also "ono or Lhe four during a century in which Lho Hudson between 
Paulus Hook and New York was covered with ice. " (Caldwell.) 

1825-26.-The winter was cold in New England. On .January 31, 1826, a temporaLut·o or -27° was observed at 
Por tland, Me., -24° at Amherst, -18° aL Springfield, - 12° aL Boston, Mass., ;\Oro nt Wash ington, D. C., a nd 14° at 
Natchitoches, Ln.; on January 31, and February 1, a rending of -38° was obsen •ed at Montreal, and on February 5, 
a reading of -•10.5° at Capo Diamond, Quehcc. On February 22, mercury solidi fied at Plattsburg, N. Y., a condition 
requ iring a reduction of -40.5°. 

1830-31.-In this wintet· t ho s ingle roudiugs woro frequently at 22°, 2<1,0, and 26° below zet·o at tho military posts 
or Wisconsin in each o[ tho th roe months. In Florida tho winter was also severe. Tho monthly means were 10° below 
tho average in tho latitude of St. Louis, Mo., fo r January and 1!'ebruary, 1831, and at Now Orleans, Ln.. , Tampa Bay, 
F la., etc., 5° below for tho same months. Though this is an ox.trome degree or cold at tho south, tho injury to tropical 
vegetation was not important. 

At Lhe close of 1831 a sovoro and universal depression or tompomLure occurred. The month or December was 
15o below its average In tho Northwest, and from SL. Louis lo Now York and Xorfolk. .\.t Now Orleans it was 9° 
below, at SL. Augustine, Fla., 5°, and aL Tarnpa Bay, 3..1° below the moun; showing LhaL t ho depression was central 
to t his part of Lhe continent, d iminishing in degree boLir n.L Lho north IUtd south, as in most other severe oxLromes. 
or this win lor Doctor Hildreth says: "Tho )fississlppi River was frozen over in December for 1a0 miles below tho 
mouth of the Ohio, a circumstance before unknown. Tho river was covered with floating icc below Nntchez, and at New 
Orleans icc formed strong enough to skate upon. At FayoLLviilo, Vt., Lho mean temporaLuro was 8.3° colder than any 
month in tho last half century." (Field.) 

1835.-A. destructive period of cold occurred iu Lhe )Liddle East and Northeastern StaLes January 4, and in t ho 
central valley;; and SouLhom States l!'eiJruary 8. In tho Southern SLates tropical fruits were cut ofT which had 
been un iojurPd !'or more t han half a oenLury. The following LempomLures observed during these periods, taken 
mainly !'rom Niles's Regis Lor for April 11, 1 :):;, and other sources or Lhe same period, roproseut extremes or temperature 
reached during this period: 

On tho St. Johns Uivor, five miles above Jack,:;ouvillu, Fla., evot·grPon oaks shed their leaves from t his frost, and 
began to s how new leaves again ou tho 20Lh of March, following. Tho orange tt·ers woro split to Lhe roots, a nd, or 
course, woro killed, root and ail. 

In January, it will I.Jo obser ved, a largo area, of Lho ~orLhPaslom Stales, with a part of New Yot·k, was nt 40° 
below zero, with a depression or 65° rront tho mean tr111pomLure. 'l'ltls depression has o .. cutTed buL Lwice, tho second 
time in 1856. In February twarly all tiH' s urface of t,ho United States as lhon observed, or a ll that oust or tho Great 
Plains, was I.Jolow zero on Lho Sth-Natchc;\ aL Lhe southwest and Savannah on the Atlantic coast being tho limits. 

In 1835 a second sol'ios of low temporn.Lures began in Lite warmer months which woro nearly ItS severe as those 
of 1812 and 1816, and tho wiutor of 1835- :J6 wtLS very severo in Now Englund. In many pn.rLs of Now England snow 
remained uninterruptedly from Deceutbor unLil l\Iay, and nL Was hinglou, D. C .. snow lasted Lwo months, a very rare 
occurrence. Iu Ohio tho cold wave was ,·ory so,·ero, and many tropical Lrees wero destroyed at Now Odcans and in 
tho Southwes t.. Long I sland Sound was closed by icr. and HusLou Harbot· was nearly closed; this winter was con-
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s idcrcd " ucxL to Lhnt of 1779- 80 along th<' At.lnnt.ic coast.. " (Am • . Jour. Scieni'C.) Tho cold was grcnt.cst. in Fehruary, 
and it was continued through March and April. 

Jmruary 4, !835. 
0 0 

Uangor , Me. . . . . . . . . . . . . . . . . . . . . . - 40 Pit.tslleld, i\Inss ...... . .. .. .... . . -32 
l3ath, 1\'fe . . . . . . . . . . . . . . ... . .... . - ·1.0 New Lebanon, N. Y .. ... .. . . . .... - 40 
Portland, Me. . . . . . . . . . . . . . . . . . . . -21 Albllny, N. Y . . .... . . .. . .. . ..... -32 
1\Iontpelier, Vt ............. . . . . -40 Utica, N. Y . ... .. .... .. .. . . . ... .. -34 
White River, Vt . .... . .... . . ... . . . -40 Poughkeeps ie, N. Y .. . .. . ........ -35 
R utland, Vt ... . . . . . . ............. -30 New York, N.Y ... . . ... . .. ...... - 5 
Burlington, VL .. .... . .... .. . . . ... -26 Pottsville, Pll . .... . . ...... .... ... - 24 
Frn.noonia, N. H ........ . . . .. .... - 40 Lancaster, Po.. . . . .. . . . . ...... .. . -22 
Concoru, N. H .. . ........ .. ..... -35 Baltimore, Md ... . .. . ... . .... . .. . -10 
Dartmouth College, N. H . ........ - 32 Wnshington, D. 0 .. ... . ... . ... . . - 16 
Boston, Mass .... . .. . . ..... . .... . -15 Alexandria , Va ............ ... .... -16 
Snlem, Mass . . . .... . ........ . .... - 17 

Jnnua1·y 5, 18.'15. 
0 0 

Rartrord, Conn ........... .... ... - 27 P hiladelphia, Pa ............ ... . - G 
New Haven, Conu ...... . ......... - 23 Hngerstown, )(d ....... . ....... - 1:2 
Provideuce, R. I. ................ -26 

Febl"Uary 8, 1835. 
0 

Chicago, Ill . . . . . . . . . . . . . . . . ... . - 22 
St. Louis, :Uo. , (Dr. l~nglenu:1.11) .... - 25.4 
Ciucinnntl, Ohio ........... .. .... -18 
Evtmsville, l nd ... . . . . ......... . --18 
Lexington, Ky . . ......... . ....... - 20 
Nashville, Tenn . ..... ..... . .. . .. . -10 
Gt·eenville, Tenu .... . . . . .. . . ..... - 12 
Huntsville, Ala . .. . ......... ...... - !) 

Natchez, Miss. . ..... . . . . . . . . . . . . . 0 
Baton Rouge, La. . . . . . . . . . . . . . . . 10 
J acksonville, Flo. . . . . . . . . . . . . . . . . . 8 

0 

R ich mond, Vt~ . ........ .. .. . . . .. - G 
Xo•·folk, Va..... . . . . . . . . . . . . . . . . -1 

Fayettevill e, N. C . .. . ............ - 1 
Greenville, S.C .......... . .... . .. -11 
Oharleston, S. 0 . . . . . . . . . . . . . . . . . . 2 
Savannah, Gn. ... . . . . . . . . . . . . . . .. 3 
Athens, Ga .............. . ... .. . 
Olarksville, Ga . .... . ......... . . . . 
~1illedgeville. Ga . . . . . . . .. . . . .. . 
Augusta, Ga. . . . . . . . . . . . . . . . . . . 

-10.5 
- 15 

9 

- 2 

1838.-In February anothet· characteristic depression of temperature occurred, t ho mean of the month being 15o 
below the average at Fort Gibson, Ind. T. , 6° below at St. Augustine, Fla., 8° below at Norfolk, Va., and 7° below at 
New York, N. Y. 

1813.-A general and ehnract.eristic depression of temperature that, as in many other cases, was severest io t he 
South. In Georgia it was considered second only to that or 1855; t he re was s now in Mississippi and ice in abundance 
at New Orleans. December was t ho coldest month and t he mean was 6° to 10° below the average over the entire coast. 
or the Gulf. It was relatl\•ely most severo at points on the coast of Texas. 

1847.- A cold extreme occurred a long and west of the Mississippi, but not In the east. 
1849.- Jauuary and February wore quite generally below the average by from 5° to 10° , t hough this extreme dis­

appeared at the Gulf coast . 
1851-52.-'l 'he winter was 3° to 8° below the average for each month in tho Eas tern States, but was warmer than 

usual in the West. In the Centmlaud Southeastern States .Tanuat·y was 6° to 10° b11low the a vemge, with severe 
ofTects on the s ubtropica l vegetation. The following a re some of t he observations reported: St. Loui j:!, -14o; Now 
Orleans, 17° ; Pensacola, 10° ; Key West, 49° ; Charleston, 14° ; Norfolk, 7° ; Was hiugton, -7° ; New York, -so; Salem, 
-140; Marietta, -23°. The Susquehanna River was fro7.cn over at Havre de Gmce for seven weeks, and t ho Poto­
mac at Washington for three weeks ; snow fell at New Orleans nud remained seve rn! days ; s now fe Ll at Charleston and 
Jacksonville through the entire d1ty of January 13; orange t rees wore killed at Charles ton and t hick ice was formed 
for s everal days rrom Jaouat·y 13 to 20. The East River at New York was closed, and crossed on the Ice rz:om Janu­
ary 20 to 24. 

1854.- Cold was more general and extended over the interior of the Pacific coast. At Fort Snelling and In the 
Northwest the thermometer fell below the congetl.iing point or morcu'ry. The following are some or the temperatu res 
repor ted: Great Salt Lake, Utah, - H,0 ; Fort Dalles, Oreg., -15° ; Fort Defiance, N. 1\'Iex., -200; Santa Fe, N. Mox. , 
- flo; San Francisco, Cal. , 27° ; San Diego, Cal. , 31° . 
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1856.- In the flr,;t three mouths of 1856 a sLill more severe degree or refrigera tion occurred, which was centml 
Lo the middle latitudes of the United States, disnppenring at the north at about the forty-sixth parallel. This was a 
reproduction of the winter of 1780 more nearly than any other, both in degt·eo and in position. The district of the 
Great Lakes was but l!Ltle affected and the line of greatest severity was at the thirty-fifth to t he tllir ty-elghth paral­
lels. Tho following clto.tions will show the measure of depression: Washington, January 10, - 10°; Philadelphia, 
.January 10, -7°; Pittsburg, January 9, -18° ; St. Louis, .January 9, - 18°; Chicago, January 10, -30°; Fort Snelling, 
January 9, - 26; Fort Gibson, JtLnuo.ry 29, -15° . 

'l'he severity of the cold continued neo.rly throe months, nod in both tho months following the dates given tho 
extremes of temperature fell neal'iy as low as those cited. Snow t·emalned in l!u·ge quantities at Washington from 
the fl t·st of January to tho middle of March; ice covered the Potomac for tho St\mo period; Chesapeake Bay at Annapo­
lis was closed from Ja nuary 8 to i\Io.rch 14; tho harbors at BalUmoro and Philadelphia were closed untll late In i\Iarch ; 
Long Island Sound was closed to navigation from January 25 to February 27; nod the harbor of New York was much 
obstructed by ice, which several times mario temporary communication across tho East River . The western rivers 
were equally obst ructed by ice, nnd it fo rmed in tho :Hississippl as low as Vicksburg, floating in vast qUimtitles below 
Nntchez. At all points in Louis inna ice formed for weeks nod some places had heavy falls of snow. It was the same 
through all the States bordering on tho Gulf; and in lower Texas December gavo the greatest depression. 

The winter of 1855-56 was one of the coldest on record over the eastern half of the Uni ted 
Sta tes. In a compilation by Mr. Wm. B. Stockman, Chief of the Division of Meteorological Records, 
·weather B ureau, of temperntu re data for the months of December, January, and February, at a 
number of selected stations, published in the nionthly ·weather Review for 1\Iay, 1904:, it appears 
that for the period 1854:- 55 to 1903-4, inclusive, the winters of 1855-56 and 1903-4: had the lowest 
mean temperatures for 50 yenrs genemlly from the Mississippi and lower Missouri :valleys to the 
Atlantic coast, the former being the coldest in \Vnshington, D. C., Charleston, S. C. (equaled in 
1901-2), Cincinnati, Ohio, Chicago, Ill., St. Louis, ~[o., and Fort Len.venwor th, Kans., and next to the 
coldest at Cleveland, Ohio, and New Orleans, La.; and the latter the coldest fo1· the period named 
at New Bedford, Mass., and Cleveland, Ohio, and next to the coldest at Washington, D. C. (equaled 
in 1767- 68), Ch arleston, S. C., Cincinnnti, Ohio, and Chicago, Il l. 

1857.- I o Jaoumy one or tho severest cold s poils known for the month of .January developed in the middle lati­
tudes of the United States east or tho Rocky Mountains. 

The following information regarding cold periods has been obtained from various soru·ces, and 
mostly from the Monthly "'Weather Review: 

1864:.-Janu n.ry opened with a cold wave of exceptional severity over the interior of the country, 
from Canada to the Gulf of Mexico, and at many points in the central valleys the lowest absolute 
temperature on record occurred on the 1st. The following are some of the lowest readings repor ted: 
Fort Laramie, \Yyo., - 40° ; Salt Lake City, Utah, -H0

; Chicago, Ill., -25° ; Milwaukee, Wis., - 30°; 
Dubuque, Iowa, -2!JO; Peorin., Ill., -22° ; St. Louis, Mo., -20° ; O'Fallan, Mo., - 23° ; Cincinnati, 
Ohio, - 5°. 

1866.-In January very low temperatures were experienced in the eastern part of the country. 
and on the 8th, minimum readings 9° to 20° below zero were observed in the Middle Atlantic and 
New E ngland States, and readings ranged to -U 0 in the Ohio Valley. Februnry was nlso cold i11 
the lVIiddle-eastern and Northeastern States. 

1867- 68.-January was very cold in the :\Iississippi Valley, and ice was unusually heavy in the 
middle and upper :i.\Iississippi River. 'l'lle winter of 181i7- G8 was severe over the northern part of 
the country east of the Rocky Mountains. In December a minimum of - 10° was reported nt \Vythe­
ville, Va., nncl a rending of- :30° was reported at Lunenburg, Yt. J n.nuary was very cold in the north­
west, where, at St. Paul, ~finn. , a minimum of -39° was observed. Freezing wenther continued in 
tlle Middle-eastern and Northeastern Stntes until tho middle of A.pril. 

1872-73.~A oold winter over the northern part o£ tlle country. In De comber the following 
minimum temperatures were obser ved: Chicago, Ill., -23° ; Peoria, Ill., - 22° ; Lunenburg, Vt., - 45°. 
In January o. minimum o£ -53° was r eported a.t Fort Ellis, ·l\Iont., and in the interior of New York, 
the minimum rendings ranged from - 12° to - 22°. Tho following arc nmong the minimum tempera-
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tures repor ted in January: Fort Garland, Colo., - 40°; Fort Brady, :iVlich., --17° ; Leavenworth, 
Kans., - 29°; New Ulm, Tex., 10°; Logansport, Ind., -30°; ·woodstock, Vt., -38° ; New Haven, 
Conn., -14°. In the Southern States the month w!LS exceptionally cold. In the early part of Feb­
ruary heavy snow and temperature far below zero was experienced in the Northwest, and from 
February 21 to 24, heavy snow fell from Kansas and }[issouri northeastward to Canada. From 
Aprill3 to lG a violent gale, with low temperature and blinding snow, caused a gr eat loss of l ive 
stock in the Dakotas. 

1874.-Febr uary 24 was a very cold day in the Rocky Mountain region and minimum tempera­
t ures ranged fr om - 2-1° at Cheyenne, \Vyo., to 0° at Santa Fe, N. Mex. 

1874-75.-December was very cold in Tew iliexico, with heavy snow in the Rio Grande Valley as 
far sou th as the northern boundary of ~lexico. East of the Rocky Mountains many observers men­
tioned J anuary, 1875, as the coldest month in many years. The following are among the minim um 
temperatures r eported on the 9th of that month : Denver, Colo., - 29° ; Cheyenne, Wyo., - 38°; 
Embarras, vVis., - 40°; St. Paul, Minn., -30° ; Omaha, Nebr., - 1\)0

; Chicago, Ill. , - 20° ; St. Louis, 
Mo., -15° ; Louisville, Ky., -6; Cincinnati, Ohio, -10°; Erie, Pa., - 16°; and the following were 
observed on the l Oth : Pittsburg, Pa., -12° ; New York, N. Y., -6° ; Barnegat, N.J., -10°; Wash­
ington, D. C., -3°. February was noted as the coldest February on record at points in the lower 
Ohio and upper Mississippi valleys, and the ice blockades on theN ew England and middle Atlantic 
coasts were the most formidable since 1780. 

1876, March 19 to 22.-Destructive frosts in the Gulf States, and many orange and fruit trees 
destroyed in northern Florida. 

1876-77.-The December mean temperature was 2° to 8° below the nverage east of the one hundreth 
meridian, and during the early par t of the month a severe cold wave swept over the Southern f3tates, 
n.t tended by the following minimum temperatur es : Gnlveston, Tex., 26°; Cincinnati, Ohio, -10° ; 
New Orleans, La., 28°; Jacksonville, Fla., 24°. .A. report from Puntarasa, F la., states that snow 
fell, and that fish were killed by cold. The fi rst clays of January were cold in the centml and 
southern districts, and on the 9th a minimum of -26° was recorded at Shelbyville, Ind. 

1878-79.- December was cold in the middle Rocky l\Iountain region. Very low temperatures 
prevailed from the Ohio Valley over the middle and cast Gulf States and Florida in the first decade 
of January. On J anuary 3 the minimum at Cincinnati, Ohio, was -16°, and ice formed during the 
per iod named on the middle Gulf coast and in northern Florida. From January 30 to February 1, 
thousands of cattle perished in a snowstorm in Nebraska. 

1880-81.- The ''-rinter was unusunlly long and severe east of the Rocky Mountains. I n Novem­
ber on the 9th, temperatures far below zero were experienced in the Ohio Valley, a minimum of -12° 
being reported at Cincinnati. "For 153 clays, from ovember 22, 1880, to April 23, 1881, the average 
temperature at New Brunswick, N. J., was 29.3°, this being the a~rerage for the t hroe winter months." 
(Smith .) At Freehold, N. J., 75 inches of snow were reported for the winter . In Decemberfrost was 
unusually frequent and severe in the Gulf States, injuring yegetation in Texas to th e mouth of the Rio 
Grande River and in Florida nearly to Puntarasa. 'l'be December minimum was - 10° at Wytheville, 
Va., an<l - 5° atLynchbur g, Va., and at Charlotte, N. C. In J anuary, 1881, the g reatest departures 
b elow the normal temperature occurred h om 'I'exas north ward to British America and nor theastward 
over the Lake region, where the deficiency was 6.5° to D0

. In the northern and eastern districts it was 
the coldest month observed by the Weather Bureau, except that of 187G, and in the Southern States 
the only years of lower J'anuary temperatures wer e 1872 and 1873. At '\Vashiug-ton, D . C., it was the 
coldes t January on record, with an absolute minimum of -14°. February was also cold, especially 
in the Atlantic States, and from the !:lth to the 14th tho weather was cold in southern California and 
thence over Texas, and a great loss of stock was caused in Dakota, Nebraska, and Kansas by low 
temperature and heavy snow. From llr11rch 2 to 4 the severest cold wave and snowstorm experi­
enced in many years visited I llinois, Indiana, Iowa, '\Yisconsin, and Michigan. For seveml days 
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rai lroad traffic wn.s generally suspended in the States named, owing Lo drifted snow. An almost 
simibw storm was experienced in thn.t group of States on the 19th, 20th, 29th, and 30th of iUarch. 

1f!82.-From January 10 to 13 the weather was very cold in Califomia; Fresno had a minimum 
of 21°, and at J.1os Angeles icc formed and the surrounding hills were covered with snow. On the 
2tland 5th ice forrncdat Jacl<sonville, Fla. On the 2-:l:th the temperature was 10° to 37° below zero 
in New England, and on the 25th was 16° to 20° below in eastern and northern New York A cold 
wave visited the 8outhwest February 18 to 20. 

1882-83.- A cold winter genern.lly. From December Hi to 17 a cold wave visited the Southern 
1-:itates, with killing frost as far south as central Florida. In January, 1883, the temperature was 7.!J 0 

to l1.5° below normal in the upper Lake region, upper Mississippi and Missouri valleys, and the 
extreme Northwest. The weather was especially cold in the abo,·e districts from the 18th to the 25th 
and considerable loss of liYe stock was reported. The following are minimum temperatm·es reported 
for this period: Bainbridge Island, Wash., 12°; Eagle llock, Idaho, -38° ; Salt Lake City, Utah, 
- 20° ; lmko, Nev., - 54°; Denver, Colo., - 20° ; SantrL F e, N. l\Iex., - 13° ; IV[fl.rshall Pfl.ss, Colo., 
- 30° ; Gunnison, Colo.,-4q0

; Bulfalo, Tex., 16° ; Fort ·worth, Tex., 12° ; LeaYenworth, Kans., - 20°; 
Uresco, Iowa, - 34:0

; Peoria, Ill., - 22°. In the Red Hiver of the ::\orth Valley the r eadings were 
30° to 40° below zero, and in North Dakota and northern Minnesota 30° below zero. Februat·y was 
cold west of the Mississippi, and in the Rocky l\Iountain and northern Plateau regions the mean 
temperature wns 8° to 16 ° below normal. On the 4th n. minimum tempern.ture of -3° was observed 
nt Dallns, Tex. 

1884.-From JrLnun.ry 4 to 7 n. cold wave of unusual intensity advanced from the British North­
west Territory to the Atlantic and Gulf coasts. On the 4th the temperature was 40° below zero in 
northeastern Uontnra, Korth Dakota, and northern ~Iinnesotn. On the 5th the following represen­
tative low temperatures were observed: St. Louis, ~[o., -21.5° ; Chicn.go, Ill. , -18.5° ; Cincinnati, 
Ohio, - 20°; Louisville, Ky., - 18° ; Olney, Ill., - 30° ; Cairo, TIL, - 1G0

• On the 6th the minimum 
at Knoxville, Tenn., was -16°; Nash ville, Tenn., - 10° ; Atlnnta, Ga., - 1.3° ; l\Iontgomery, Ala., 8°; 
:Mobile, Ala., 14:0

; Jacksonville, Fla., 21°. From the 24th to 26th the tempernttu·e was unusually low 
in New England. li'ebruary wns cold in the il[issouri Valley, the West, and orthwest, and at Las 
Animns, Colo., a mini mum of -22.7° wns observed on the 14th. 

1884-85.- Decomber temperatures were 10° to 23° below normnl in the "Korthwest, with heavy 
snow. The month was cold in ~ew Englnud, where readings of - 21° and -9° were reported at 
Eastpor t, )le., and Narragansett Pier, R. I. , respectively. January was decidedly cold from the Ohio 
Valley and lower Ln.ke r egion westward over the eastern parts of 1\Iontann., ·wyoming, and Colorado. 
On the 1st the lowest temperature on record for the United Stntes, - 63.1°, was observed n.t Poplnr 
Hiver, 1\Iont.; at West Las Animn,s, in southen.stern Colorndo, - 25.9°, and at St. Paul, Minn., -35.6°, 
were registered on the 1st, and --41.2° at Duluth, ::\linn., on the 2d. From the 22d to the 28th 
extremely low tempemtw·es occurred in the upper ::\Iississippi Yalley and the western L nke region, 
and on the 22d a rending of - 50° was obsened on :MounL \Yashington, X H. February was cold 
east of the Rocky Mountains; in the central valleys nnd TJnke region the menu temperature was 10° 
to 15° below normal, and in the central Mississippi nncl Ohio vn.Ueys and on the Atlnntic coast south 
of Now England it wn.s the coldest February shown by previous ·weather Bureau r ecords. On the 
llth 1\Iilwaukee, \Vis., had a minimum of - 23.G 0

, Chicago, TIL, -13.7°, and Buffalo, X Y., - 12.6°. 
1 86.-From January 6 to 12 a cold wave swept the country east of the Hooky 1\Iountains, with 

n great loss of life n.nd stock in the western districts and produced the lowest temperatures note<l 
for many years in the Southern States, where there were heavy losses to ngricultural and fruit 
growing interests. In Florida, nlone, the estimated clnmn.ge to crops wns . 3,000,000. The following 
n.re some of tho tontperatures thn.t attended the cold wave: J anuary 7, Dodge, Kans., -10.1° ; 
8th, Pn.lestine, Tex., 0°, Galveston, Tex., 11°, Shreveport, La. , 1.3°; 9th, Memphis, Tenn., -8°, New 
Orlen.ns, Ln., 15.2°, 1\Iobile, Aln.., ll0

; llth, Atlanta, Gn., -2.4°; 12tb, Jacksonville, Fln., 15.3°, 
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Savannah, Ga., 12°. Reconls show that in the Southeastern States this wns the coldest period since 
1835. From February 3 to 5 the lowest F ebruary temperatm es on record were observed in the 
Ohio Valley and Tennessee nnd the Atlantic and Gulf States. 

1887.- F ebruary showed meanR 10° to 20° below normal in the Northwest and on the night of 
the 3d-4th n. minimum of - 55.4° was recorded at F ort Assinniboine, Mont. Many cattle were fro~en 
to death during that cold period. 

1888.-The second decade of J anuary was cold over the entire country, and on the Pacific coast 
and in the P lateau and northern districts temperatures were the lowest on r ecord. In CnJifornia 
killing fros ts occurred and ice formed as far south as San Diego from the Gth to 12th . Duxing the 
11th nnd 12th the cold wave extended over the western and northwes tern Stntes and over Texas on 
t he 14th and 15th. The following are some of the low t emperatures reported for this month: San 
Diego, Cal., 33°; Los Angeles, Cal., 30.9°; Fort Bidwell, Cal., -25.5°; For t Klamath, Orog., - 30°; 
Spokane, "\Vash. , -30.2°; Fort Buford, N. Dak., -40.2°; ·winnemucca, Nev., -28°; North Pln,t.te, 
Nebr., -34.6°; St. Vincent, Minn., -53.!)0

; La Crosse, "\Vis., --42° ; Fort Elliott, Tex., - 14.2°. 
The following is a summat·y of the more important cold waves exhibfted by the charts: 

Charts No.

1 

· Dates. 

1 to 4 . . . . . . Dec. 18 to 21, 

COLD WAVES I N TilE SOUTHEASTERN STATES. 

Dclails of tcmperalurc. 

1888 . Firs t ld iling frost with icc formation at New Orlcnns, La., 20th. Free~lng and 
killing frost in northern Florida, 21st, .Jacksonville, 28°; 'ritusvillo and Codnr 
Keys, 32°. 

33 to 36. ... Doc. 24 to 27, 18!!2. . Exceptionally cold in Gulf States from 26th to 29th. l eo :1 inch in thickness for111ed 
aL Corpus Chris ti, Tex.; sugar cane fro~en and omnge trees nipped in Louis innu; 
Lcmpemture fell to 28° and remained below freei':ing 7 hours at Delano, F la. , 0 11 
the 29th. 

-19 to 52 .... Dec. 26 to 29, 189·1 . He,·ere cold wave nnd freeze in the Gulf States. Temperatures on t he 20Lh : i\Iobilo, 
JGO; Jacl<sonvillo, 14o; Tampn, l !Jo; Jupite1·, 24o, anli Key West, 44.0. 

89 to 92 .... Dec. 18 to 21, 1001 .. So,·o,·o cold wave. Torn.poralure 19.5° at Jacksonville on t he 21st. 

113 to 116 .. Jan. 14 to 17, 1893 . Cold wave in cast Gulf and Soulh AUant ic States. In l!'lorlda frui t was danmged iu 
t.he vicinity or Ju1>itcr, and on the 17th frost was reported a-s far south ns !.he 
southern extremity or the "Everglades." 

141 Lo 14·1.. ,Jun . 1 to 4 , 18!lfL .. . Sovere cold in F lorida on tho 2d, !3d, and 4th, freezing temperature on t.ho 2d and 
3d, nod heavy frost on tho 4th, oxtending as fnr sou t.h as t he latitude of .Jupiter. 
On the 2d, minimum Lempornlure 210 at Jacksonville, 28° at Tampa, and 3QO at. 
Jupilor; on the 3d, minimum tcmpomture 26° a t. Ju.cl<sooville and Tampa and 30° 
nt Jupite r; on t ho 4th, minimum temperature 38° 11t Jacksonville and Tampa and 
3·1o at Jupiter. 

153 t.o 1:)7.. .Jan. 1 to 4, 1 !JOO... . ('old wave in east Gulf States and F lorida on t ho 2d and 3d. On the IIIOrnlng or 
t.he 3d temperature 22° at Jacksonvillo and 28° nL Tampa, and light frost u.s ft~r 
south us Jupiter. 

157 to Hill. . Jan. 27 to 30, 1900 . Low temperature in Gulf nod ."outh Atlantic Stutes. F reezing as Car south as 
Tampa on tho moming of t he :~Oth. 

173 to 171i .. J l.•'oiJ. 25 to 28, l SUO.. A cold wave of unusunl severity for Lhe season in Lho a ulf States on t ho 27Lh nod 
28t h. Early vegctnllon, crops, and fru it blossoms greatly damaged as fa r sout h 
as t ho Gulf coast 

177 to 1!!0 .. liob. 2·1 to 27, 1 !II Early vegetables and fruit in Lho (: ulf aud South Atlnutic States injured by cold on 
Lho 26th and 27t h. 

193 to 106 .. l~eb. 5 to S, 1 95 ... Severe cold wave from tho Rocky ;\Iountaios to tho ALlantic and Gulf CO!l.SLS. The 
Sth, with a minimum of 14° at Jacksonville, was Lhe coldest day experienced at 
thaL station during t he period or Weather Burea u observations, a nd t ho tempera­
Lure was below frcc;-.l ng aL all stations in t he State oxccpL Key WcsL. More s uow 
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COLD W .\. YE!:> I~ 'l'HF. SOUTl rE.\S'I'BHN RTATES--Oontinued. 

Clm rl.s No. Dates. Details of temperature. 

1U3 to l !Hi . . Feb. 5 to 8, 1895-
Cont inued. 

foil in Florida during l~ebrunry than in any month since the ostJtblishmcnt of 
Weather Bureau stntlons. On tho Hth snow fell at T ampa, and was r eportoll 
deep enough for sleighing at J>onsaoola. The month was tho severest F ebruary 
on r ecord in tho middle nncl east Gulf, ?!Iiddlo and South Atlantic Stutes, and 
Ohio Valley. Within o. wcok arlor the cold wave her e noted snow lay from · ~ 
depth of a row inches at tho Mississippi j etties to a depth of two foot in southwest 
L ouisiurm. Avorugo tompomturo the lowest on record for February over o. greater 
portion or tho C: ulf and South Atlantic States. 

197 t o 200 .. F ob. 1 to •1, 1898 . .. Severo cold wa.vo In Flurida on tho 2d, 3d, and .J.th, with f rost on tho 2d as far south 
as Jupiter. Tho following mininlllm temperatures wer<' r oportod ft·om Jackson­
ville, Tampa, and ,Jupiter, respectively: February 2, 2G0 , 31°, .J.ll0 ; February 3, 
32° , 3 ° , 50; February ·1, 3<1°, 31° , 52° . 

:W 1 to 201 . l•'oh. 10 to 1:l, 1899 .. During tho first half of tho 1110nth tho most rem!ll·kablc rold wave or seri es of cold 
waves, in tho history or tho Weather Bureau, l ra,·or sed tho United Stat cs from 
the north Pacific to tho south Allo.ntio coasts, damaging crops and fruit in tho 
Sou t hem Slates to tho ox tent of millions of dollars. On the 13th, the lowest tem­
peratures on record for tlu~t SL•ction occurred from the southern Rocky ) l ountain 
slope to the south .\ t !antic coast, accompanied by zPro t onaporo.turo to tho (half 
coast of A labanaa, an !I by a snowstonn of unpr OI!Odontod severity i n Lho )I iddlo 
Atlantic States. A t tho following-named stations tho minimum temperature on 
the 13tll was tho lowost on record : 

21:J to 21G 

2:.!5 to 22B 

22\J to 2:Jl! 

2:J3 to 236 

Concordia . . . 
Dodge ....... . 
Wichita . . . . . 
Oklahoma .... . 
.\mnrillo... . . . 
Abilene ... .... . 
Palcstlno ..... . 

0 

-2G 
- 24 
- 22 
- 18 
-16 
- 6 
- ·1 

0 

Ran Anton io . . 4 
Galveston. . . . . G 
Springfield. ) [o. - 28 
Little Rock . . - 12 
Nashville .. ... - 12 
Chattanooga . - 10 
Shrevepor t .... - •1 

Vicksburg ..... 
New Orleans 
:\Iobilo ....... . . 
}[ontgomery 
Atlanta .... . 
Savannah ..... . 
.Jacksonville 

0 

zero 
7 

- 1 
- •L 
- G 

8 
10 

At Havana, Cu ba, thP ta•m)wmturo fell t o 51° during tho evening of tho 1:lth. At 
·washington, n mininnam or - I 5o was reported on the 11th. 'l'ho snow attend­
ing this cold wave was parti<•ulo.rly hcaYy in tho Potomac Ynlloy and Chcsapoalw 
region, and at Washington, tho aggregate dept h was t hree feet, und hugo drifts 
formed. 

Fob. 22 to 25, 1901 .. Cold wave in tho Southern Slates 2-lth and 25th, with freezing tomporaturo as far 
south as 'raanpn. 

~far. 14. t o 17, 1890.. On tho 16th n,nd 17th n cold wave sweJJt tho Southern and Southeastern f:>Lntos, and 
on tho 17th thousafl()S of young on1ngc t r ees at Homeland, Pia., woro ldllod by 
f r eezing weather , and heavy frost did llluch da.mago at Jupiter and i\IunlLeo. 

i\lar. 9 to 12, 1892 .. On the 11th and 12th, cold and frost injured vegetation in t ho Gulf and South 
Atlantic Stales. 

i\[ar. lG to 1\J, 1892. From t ho 17th to l!lth low tompomturc and frost seriously injured Ct·ops anrl O<trly 
vegetation from t ho southoastom slope of the Hooky :\Iountains over t ho Gulf and 
• outh .\.tlantic Slates and the northern half of tho Florida Peninsula. 

2:J7 to 2·10 .. :\[tw. 1 lo •1, 1893 .... 1.. cold wa\·o overspread tho t·ontrai va.lloys and the Southern States during tho :id 
and 4.th, carrying tho line of freezing temperature to tho immediate GuH coast 
and ov<'r tho northern part or tho Floridtt Peninsula, and causing t ho lowest tom­
perature on r ecord for )farch in tho South At lantic SLates, ' l'onnessoo, and At·lowsas. 

2·11 to 2•11 .. :\l.ar. 12 to 15, 1893 .. A sever o cold w1wc ndi'ILnocd frona tho Rocky Mountains t o t he Atlantic consL from 
tho 12th to tho 15th, nttondod by freezing weather in northern parts of t ho onst. 
Gulf StaLe!:!. 

257 to 2!i0 .. i\lar. 4 to 7, 1899 ... A cold wave t'rosscd t ho counLry cast or the Rooky :IIounta.ins Crout tho 4th t.o tho 
7th, causing frost and freezing t cmporatut·o i n tho Gulf and South At lant ic States 
0 11 th o Cth and 7th. 

(' \1'--3 
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GENERAL COLD WAVES EAST OF THE ROCKY :.\IOU.N'l'AINS. 

Charts No. Dates. Details of temperatu re. 

60 to 72 .... Doc. 11 to 14, 1898 .. A well· marked cold WI\Ve appeared over the uppPr Missouri Valley ou tho !2t.h, 
L•xtendod o''er tho States or the upper :Mississippi Valley and tho woslem Lake 
region during tho 13th, carry ing the line or llcro temperature to south ern I owa, 
nod reached t ho ALiunLio and Gulf coasts on tho 14th, with a minimum Lclllpcm.­
t uro of 30° at Now Orleans, 28° at llobile, 30° at Savannah, and 38° at Jackson­
ville. 

73 Lo 76 Doc. 28lo 31, 1808 .. A second wide spread cold wave extended over t he northern Rocky 1\roun t.ain 
region a nd the upper l\Jisslssippi Va.Iloy on tho night of t he 28th, anti •·cached the 
ALlanLio a nd Gulf States on tho 31s t , wit h zero temperatures to tho southern line 
of Kansas and freezing weather almost to t ho Gulf coast. 

77 to 80 . . . Doc. 2 to 5, 1 90 .. . A cold wave anvancod from tho northwest to t ho AL!antic and Southern States from 
t ho 3d to the 5th. ' l'ho tempera ture fell to 20° in t he l\Iiddle Atlantic StaLes aDd 
heavy frost occurred to tho south .\.tlaoLic and Gulf coast on tho 4.th. 

100 Lo 11~ . . Jan . 16 lo 19, 1892. . .\. srvere cold wave appoared in tho Northwest on tho 16t h, and roached lho Atlantic 
coast tho night of the 10 20th. Attending th is colt! wave Lho Lompl' raLuro roll 
40° to 500 below zero in eastern :'.Iontana and North Dakota, and the fino of zoro 
temperature oxtondod to northem Texas. Cold weather caused loss of stock on 
t ho ranges from Kansas to •roxns and vegetation ou tho west Gulf coast was 
killed by frost. 

121 to 124 .. . Jan. 23 Lo 26, 18lJ4 .. A severo cold wave advanced from the Nor thwest over the central valleys and tho 
Gulf States from t ho 23d to 26th, attended by heavy snow in the contrnl , Mirldlc­
wesL, nod Northwest Sillies, by extreme cold, sleet, and snow in tho Southwest, 
and by a destructive frcC7.e in the ~Iiddlo Guii States. 

181 to 184 Fob. 13 to 17, 1892.. An important cold wave appeared in t he Northwest on t ho 13th and n•aohcrl tlw 
Atlantic coast du ri ng tho night of the 15-16ih. On the 15th the Lompomturo fell 
20° to 30° f rom tho lower Mississippi Valley over the Lake region, was below zct·o 
in nor ther n Missou ri a nd northern Illinois, and tho line of freezing t.crupomLuro 
extenclod from conlrnl '!'oxas to Virginia . ln t he nort h-central districts tho lowo<~L 
t empot·a tures or tho month occuned, the minimu m being 20° to 30° below zero in 
North Dakota a nd 1\[innosota . 

200 to 212 .. .Fob. 15 Lo 18, 1900.. During t he 12th and 13th a cold wave advanced over tho West and North west StaLes, 
Cfir ryiog the line of freezing temperature to central Texas, and onusing heavy 
snow in the Wes tern States nod the Lake region. On the 14th t his cold wave was 
supplemented by marked fall in temperatu re in the extreme 'orthwesL, and from 
that date until tho 18th the crest of this unusually severe cold wnvo moved south­
word nod eastwa rd to tho AL!antic and Gulf coasts, attoofled on tho 1Gth and 17th 
by heavy snow in the ~[fdd io Atlantic and sout h New England States, nod on tho 
17th by heavy snow and gales in the North Atlantic States. On the 1Gth t ho 
tom perature fell to 24P n.t l\(obile ; to 26° at New Orleans and Galveston ; and Lo 
30° at Corpus Christi; tho lioo of zero temperature was traced to sou thorn I ll i­
nois, southern Missouri, and southern Kansas. At New Orleans tho coldest 
weather of the wioiot· prO\' tLiiod from tho 16th to 19th. By tho morn ing of tho 
18th the Lemporaturo had fallon to 18° at Jacksonville ; to 28° at Tampa ; a nd to 
380 a t Jupiter. 

245 to 248 . . Mar. 2-1 to 27, 1894 . . After a period of exLrornoly warm weather a cold waYe of exceptional so verity fo r 
t he season swept the country east of t he Rocky Mountains from tho 22d to the 
28th. Zero temperntu ros wore noted in the Nor thwest, the line of freezing 
weather reached a lmost to tho G uH coast li ne, and crops and fruits woro damaged 
by cold noel frost as rn.r south as t ho western and northern counties of F io rid rt. 
'!'he cold wave was very destructi ve to tendot· plant life throughout a ll districts 
onst of the llocl<y 1\'fountnios. 

2G5 to 268 .. 1\Iar. 14. to 17, 1902 .. A severe cold wave a nd s nows torm extended from t he middle and no•·thorn Rocl<y 
Mountain d isLriot.s on t ho 14t h to the At lantic coast by t he 17th, with intonso cold 
for the season from tho middle Rooky l\Iountaiu d istricts over the States of tho 
uppm· Missouri Valley. 
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A COLD W.\.VE 01!' THE l\IIDDLE-EAS1.'ERN AND TOR1.'HEASTERN STATES. 

Charts Xo.
1 ---

Dates. DeLnlls or temperature. 

217 to 220.. ::\la r. 10 to 13. 1888.. Prom the lOth to the 13th a remarlmble cold wave n nd snowstot·m visited tho At­
lantic coast States from Virginh~ to New Enghu1d. This was one of the most 
severo wind and snowstorms th11t has ever occurrod iu t he eastern part or tho 
United States. Aside from immense losses lo shipping by gules, the following 
notes regarding snowfall and temperature arc or interest and importance: In New 
York City snow dt·ifted at some points to depths of 15 to 20 foot on tho 12th, and 
tho temperature fo il to 4.8° on tho 13th. In tho ITudson Valley and ovot· a greiLt 
part of ConnoeLieut Roow fell to depths of throe to four foot, drifted badly, and 
pruclically pamly;\cd tramc. 

COLD WAVES OF THE UIDDLE WESTERN AND NOl'tTHWES'l'ERN STA'l'ES. 

149 to l52 .. Jan. 26 to 29, 1899 .. Following tho passage or an energetic storm frorn tho British Northwest 'l'erritory 
to tho St. Lawrence Valley front Lho 24th to tho 26th, a severe cold \\'lWe over­
spread tho upper ~Iissouri Valley tho night of the 27th, and by tho morning of tho 
28th tho temperature was 22° to 26° below zero in North Dakota, and by the 
morning or lhe 29th the line of zero temperature was traced to southern Missouri 
and southern Kansas. During the 29th, 30th, and 31st a cold wave advanced from 
the northern Rocky Mountain region to the west Gulf and l\Iiddlc AL!antic States, 
carrying zero temperatures to southern Kansas and freo:r.ing weather to west-cen­
tml 'l'oxus on the 30th, and zero temperatures to Oklahoma and northwestern 
•roxus by tho morning of the 31st. 

165 to 168.. Jan. 24 to 27, 1902.. .\. cold w:we appeared over the extreme northwest British Territory on the moroing 
of tho 23d, extended over tho middle and northern Rocky 1Iountain districts by 
the morning or the 24th, and was reinforced dm·ing the 25th by intense cold which 
attended the advance over the )[iddlo West and Northwest of an extensive area. 
of high bnromelor, by the 26th the line of frce:r.ing tempemture extended into 
t ho interior or southern California., to extreme southom New Mexico, nod to cen­
tral Texas. On the morning or tho 27th freezing temperature was reported to 
tho Texas coast, tho zero line roached northwestom 'J'exas, and thermo111etot· read­
ings wore 20° to soo below zero in tho States of the middle and upper i\:Iissouri 
and Red Rh·cr or the North valleys. Tho nclvanco of this cold wave to the south 
Atlantic coast was interrupted by an area of low barometer that advanced from 
tho western part of tho Gulf or Mexico northeastward during the last three dn,ys 
of tho month. 

249 to 252 .. Mar. 20 to 2:J, 1898 .. Severe cold wa1·os in the West and Northwest from the 20th to the 23d and from the 
24th to the 28th were attended by high winds and snow. '!'he stot·m and ('Old 
wave was oxceptionally severo in :Montana, and at Great Falls was described as 
follows: "The severo blizzard which raged hero on the 23d and 24th wns certainly 
the worst over experienced during tho writer's life in ~[on lana. '!'he tomperaturo 
fell ,12° in 36 tuinutos. Great herds or cattle could bo hoard lowing and ntonning 
a bove the roar of the tempest. 'l'ho drift was so furious that a few crevices no 
longer than a pencil in the side ol' ,It building wore sufficient to fill the structure 
with snow from floor to ridge." 

PACIFIC COAST AND SOUTHWESTER r STATES. 

17 to 24... . Dcu. 2il to :JO, 1891.. 

57 lo 60 .... Dec. 1 to 4, 18!17 .. I 
61 to 68. . . . Dou. 15 to 22, 1lS:J7 f 

A cold wave apponrecl on the north l'adfic coast on tho 24th and swept thence cast­
ward nnd southward. The temperature fell below frcozio~ on tho Pacific slope, 
except a t points a long tho imrn odiate coast, t ho :r.oro line roached centmi New 
1Ioxico, and freozln~ weather was experienced along t he Gulf coast and in north­
ern Florida. The minimum temperatures attondln~-: th is cold wave were lower 
than previously recorded for December over tho southwestern districts, and ten­
dot· vegetation, oranges, and nursery stock were injured io southern Califot·nia 
and Arizona. Ice hall an inch thick formed io s hallow pools about San Diogo, 
and in l\Iission Valley ice formed one inch thick and oranges wore frozen. At 
Poorin, Ariz., young orange trees wore badly frozen. 

Frosts anrl freo;dog weather in tho citrus fruit dislt'icls of California on tho 2d aod 
:ld, and 16th to 22rl , inclusive. On the 2d artd 3d tho temperature fell below 
l'rcozing as far south as Los Angelos and Riverside counties. and on tho 17th a 
torupernture of 21i0 was recorded at ll.iversicle. 



20 

PACTFIC COAST AND SOUT11WESTEUN STATES- Continued. 

C'ha.rts No. Dates. n ctnils of tempemluro. 

tl llo Sl. ... Dec. 28 to 31, l !JOO .. Cold wM·c extended fro m Lhe British ~ort.hwest.'.l'crritoryovot· interior and wos leru 
paL1:s of tho count.ry during t.ho last thrco days of the mont.h, c.1.using fros t. in the 
valleys of sout.hern C'ulifornia, and in Arizona, and canying the line of freezing 
t.cmperatu ro into nor thern Now Mexico. 

8fi to SS .. Dec. 11 t.o 14, l!JOJ. A cold wavo of romarlwble pers is tency a nd exr·cpLiona.t severit.y covered pmctically 
tho entire Pnit.cd States during lhe second decade of the month. The cold wa,·c 
extended over lhe Plateau and l'aciftc coast d ist.ricts during tho 12Lh, 13th, nLHl 
Ht.h, carrying the line or frrozing t empe ratu re to extreme southern A.ri~onn und 
the interior of ext reme soullwrn California by tho momiog or the 1Hh. 

117 to 120 .Jan. 4 to 7, 18!H . ... 'l'hc first. par t. or t he month was remarkably cold in Califot·nia; the minim um t.om-
pomt.u res generally occurred on the 6th, but. n row o n t ho 5Lh nnd 7th. 

J 15 Lo 14.8 .fan. 24. to 27, 18!!8 . J.' rosts and frco~ing tempernturos in tho citrus regions or Califoruia., Lhc most 
generally so,·ero conditions occurring on Lho morn ing of Lh o 27th. 

1Gl lo 1G·l .ran. G to !J, 1!>01. .. . On the 9t.h , rrost occurred generally throughout. sou thern California, and at some 
points, ice formed. 

221 to 221 .. :.ra r. 10 to 12, 18!.!0. . On the morning or t.hc 12th hca''Y frost injured fruit in Lho valley or Lho Gila R iver. 

SPRING FUOSTS AND COLD \r .~ VES. 

2G!.J t.o 272 .. A pi'. IS to 21, 1S9U.. PruiL aud tend or vegetation inju red by frost. in Atla n tic coast Stales fro 111 New Jersey 
to Virgin ia on tho 19th a nd 20th, a nd lo South CMolina on tho 21s t. 

273 to 27li .. Apr. 2to 5, 18!J1 .... Kill ing fros t. injured fru it and tender vogetnt.ion in the Gu lf and South Allant.ic 
States and in Florida as far sou th as Jupiter I nlet a nd L eo County from tho 3d to 
the 7th. Over the Floridn Peninsula tho coldest weather ever experienced fot· 
tho S('ason prevailed on Lho 7lh. 'fhe following minimum tomperntut·cs were 
observed in Plot·ida nnd in tho nulf and South .\.tlantic Slates: Jacksouvillo, 34.o; 
Key West , 54° ; Pensacola, !H0 ; :.Iobile, 32o; Charlot te, 2Go. 

277 to 280 .. Apr. fi to 8, 1898 .. .. licavy frost. occurred on t.h€' mornings of t.ho 6th to !JLh in t he South Atlantic a ll(( 
Gulf Stales, with light frost on t.he St.h at J a ckson,·illo. 

2Sllo 284 . . Apr. G to !J, 18\J!J.... Trca,·y frost extended from the west Gulf SLates on the 7th over Lho middle a nd cast. 
Gull and South Atlantic States on the 9th and lOth. 

2ti5 to 288 .. ;\l ay 18 to 21, 1ti:J I . . F rom tho lOt.h to tho 21st. lho to111perature was very low for tho season fro111 t.ho 
;\l[issouri Vnllcy to lho ALlan lie coast, and s now fell in eas t.orn Kont.ucl;y, eas tom 
'l'enncssoo, southwestern Virginia, and in l ho mounta ins or Nor t.h Caro lina. 
Sel'ious d>t lltage was caused in tho central valleys and the Middle .\.tlantic Stales, 
and the g rowth or crops was checked in the Sout.horn States and Florida. 

28!) to 202 . 
2U3 to :WG 

:.ray 11 to 14, 189;; 1 t 1 1 d 
~[av JH t.o 21, 18!);) r H ctwy rosL <i lc early vegotal iou and fru its in nor thwestern Pennsylvan ia and 

J 1 western Xow York from the 12t.h to tho Hth and from t he I!.Jth to tho 21st. 

2!.J7lo 300 ... Hny 2 to 5, 1900 .... lloavy frost. in lho western Lake region on tho 3d and in t he Ohio Valley, TennPf;SOo, 
and wos tcl'll and nor t.hem Now York o n t.ho 'lt.h; icc fom 1ed in oo rtltorn Ohio a nd 
tho Lake reg ion and t.honco eastward over t.ho inter iot· or t.ho )fiddle and NorU1 
.U lantic St.atos. On tho lOth hcM•y damage to fruit and berries in " ' isconsiu and 
northcru Indiana. 

:JOJ t.o 30J ... May 2!:1 to .Juno 1, On .June 1 da111aging frost ocon tTCtl in tho interior of t ho Sou th Atlant ic a nd eo.bl 
188!J. G ulf Siat.cs, wiih t.ho lowes t. t on1 porature on record fo r .J 11110. 
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~l~~DlEH FHOSTS. 

'l'he occurrence in summer of frost in monntain regions and extreme northern districts is too 
common to justify detailed comment. 'l'wo instances of summer frosts in agricultuml d istricts are, 
howov01·, illustrated: 

Charts~ Dates. Dl•tails of t emperatu re. 

305 to 30 .. I .\ug. 20 to 23, 1890.
1 

}'rom tho 22d to tho 2~th o. frosL-bcaring cool wave advo.ncod from t ho Dakotas o,·cr 
the Lake region and tho i nterior, 01· mountain distt·icts, of the )[iddle .\Llantic 
States. 

309 to 312 .. Aug. 28 to 31, 1 92. A cool wave ac!nJncod f rom tho Rocky Mountain nnd Plateau r egions, with frost, 
from Now :IIcx ico over tho Dukotas, Iowa, :IIinncsottt, northern Wisconsin, and 
northern :Uichignn. 

F ROSTS AN D COLD W .\ VES OF '! 'TIE AUTU:IIN ~IONTIIS. 

313 to 31G .. Sept. 17 t o 20, 1901. '!'he first gon<'ml frost-bearing cold wave or tho season swt>pt from t he northeastern 
R ocky :Mount ain slope sou l.h ward to Arkansas and 'l'onnt-ssce and onstwurd to the 
North ALlan tic SLutos from the 17th to t he 20th. 

317 to 320 .. Oct. 18 to 21, 1801.. H eavy frost In t ho interior of the west Uulf States from the l!lth to the 23d, light 
frost In tho northern portion of tho F lorida Peninsula from the 20th to tho 2·1th, 
and as fat· sou l.h us Pasadena on tho 2-!th. 

32llo 324 .. Nov. 15 to 18, 1801. . A well-defined general cold wave advancocl from thll Paci fic to the Atln.ntic coast 
from tho I Gth to the 18th, with heavy f rost to the middle and oust Gu lf coasts 
o.ud northern lo'lot·idn. 

325 to328 . . XoL I!l to 22, 18!), .. A sever e cold wave for the season swept from .Montnna on tho 19th o,·er tho upper 
:IIissouri Valley on the 20th, with temperature b('!ow ?.ero io i\Iontano., catTied the 
line or freezing tcmpcrnturc, with snow and high northerly winds, us far sout h ns 
Oklnhoma on tho 21st, and roached t he Lake region, OJ1 io Vnlloy, and the middle 
nod west Gul f Stn.tes, with fre1•zing temperature as ra t· south as Sun Antonio, on 
the 22d. By the morning of the 23d the cold wa,·o had r eacherl the Alleghany 
.Mountai ns, and frer?.iog weather was repoded at :\Iobi lc, unci on the 2·1th the 
minimum tempera t ure at Now Ot·l cans and .Mobile wm; 34.0 and 30o, r especti vely . 
'I'ho t cmperuturo coutinuNI low over t ho eastern par t of the countt·y during the 
latter pnrt of the month. 

While the winter of 1903-4 was one of the coldest on record from the Mississippi and lower 
Missouri valleys to the Atlantic coast, and in pnrts of the region east of the Mississippi the average 
tempomture was the lowest since 1855-56, the low average tempemture was due to persistent and 
uniformly cold weather and not to extreme tcmpemture bearing cold waves, and i ts severi ty wns, 
therefore, mo1·e real than apparent. In this respect it differed from the succeedin g winter d ur ing 
which the entire country was subjected to marked and varied meteorological experiences. 

'l'he winter of 190±-5 set in early and continued late, and was progressive in severity. It was 
exceptionally cold east of the Rocky i\lountttins, and at points in the central valleys and the Atlanti c 
dis tricts was the coldest winter experienced during the last half century. In December, 1!lOJ, the 
average temperature was 6° to 9° below the normal in Pcnnsylmnia, ~ow York, and Xew England, 
and the period from the 25th to 30th showed over the g reater part of the country, the lowest tem­
peratures of the month. During this period a widespread cold wave advanced from the British 
Northwest Territory over the Rocky Mountains and western plains to 'l;'e.xas, and thence eastward to 
the Atlantic coast. In the i\lissouri and upper :Mississippi valleys the cold wave was attended by 
heavy snow and wes terly gales. I n January, 1905, the greatest depression of temperature covered 
th o interior river valleys cast of the Rocky ?IIountnin A, whore the monthly average was more than 6° 
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below normal. Severn.! cold wn.ves traversed the interior n.ud ens torn portions of the U nitod Stn.tos, 
the most sever e bein g that of tho 24th to 27th, which caused great damage to vegetables and citrus 
fruits, pineapples, and strawberries in F lorida, and at Jupiter was attended by a temperature of 24° 
that eq un.lled the lowest previous record at thn.t pln.ce. 

On January lOth and 11th one of the most widespren.d n.nd severe snowstorms on record visited 
the United States. In fifteen States and 'l'erritories snow covered the ground to a depth of 6 to 30 
inches. In the Southwest the snow varied in depth from 1 foot in northern Texas to 2 feet in 
Arkn.nsas, and a heavy fall of snow occurred in New Mexico and Arizona. 

F ebrun.ry, 1905, showed remarkable and, n.t some points, unprecedented departures from th e 
normal temperature from the Rocky Mountain region to the Atlantic coast, and in some parts of the 
Mississippi and Ohio valleys and the Southwest, the departures below the monthly averages exceeded 
12°. The lowest temperatures of the month occurred generally fr om the 11th to the 14th. The 
following are among the minimum temperatures that n.ttended the cold wave of the do.tes named: 
St. Po.ul, Minn., - 26° ; Chico.go, ill., - 18° ; Ko.nsas City, Mo., - 22° ; Pueblo, Colo., - 2H 0

; So.ntn. 
Fe., N.Mex., -4° ; Roswell, N. l\Iex., -26° ; Dodge, Kans., -20° ; Amarillo, 'l'ex., -8° ; Palestine, 
Tex., 6°; New Orleans, La., 18° ; Memphis, Tenn., 0; f>t. Louis, l\1o., - 18°; Pittsburg, Pn., -G 0

; 

Albany, N.Y., - 8° ; Washington, D. C., 4°; Cho.rleston, S. C., 20°; Atlanta, Ga., 2° ; J acksonville, 
Fla., 26°. 

An additiono.l noteworthy feature of the winter of 1904- 5, and one that was possibly associated 
with the general and pronounced depression in tempemture, is found in the heavy rains tho.t repeo.t­
edly swept portions of New Mexico and Arizonn., where heo.vy winter precipitn.tion has hi therto been 
prn.cticn.lly unknown. 
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