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The MONTHLY WEATHER REVIEW for March, 1904, is based on 
data from about 3300 stations, classified as follows: 

Weather Bureau stations, regular, telegraph, and mail, 167.; 
West Indian Service, cable and mail, 4; River and Flood Ser- 
vice, regular 43, special river ancl rainfall, 190, special rainfall 
only, 66; voluntary observers, domestic ancl foreign, 2565 ; 
total Weather Bureau Service, 3025 ; Canaclian Meteorological 
Service, by telegraph and mail, 20, by mail oily, 13; Mete- 
orological Service of the Azores, by cable, 3 ; Meteorological 
Ofice, London, by cable, 8; Mexican Telegraph Company, by 
cable, 3; Army Post Hospital reports, 18; United States Life- 
Saving Service, 9; Southern Pacific Company, 96; Hawaiian 
Meteorological Service, 75; Jamaica Weather Service, 130 ; 
Coeta Ricran Meteorological Service, 25; The New Panama 
Canal Company, 5; Central Meteorological Observatory of 
Mexico, 20 station summaries, also printed daily bulletins and 
charta, based on simultaneous observations :it about 40 sta- 
tions; Mexican Federal Telegraph Service, printed claily 
charts, based on about 30 stations. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. R. C. Lydecker, Territorial 
Meteorologist, Honolulu, Hawaii; Sefior Manuel E. Pnstraiia, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs; Capt. 8. I. Iiimball, Superintendent of 
the United States Life-Saving Service; Lieut. Commander 
H. M. Hodges, Hydrographer, United States Navy; H. Pit- 
tier, Director of the Physico-Geographic Institute, Snn Jos6, 
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Costa Rica; Commanclttnt Francisco 8. Chaves, Director of the 
Meteorological Service of the Azores, Ponta Delgada, St. 
illichaels, Azores; 1)'. N. Sliaw, Esq., Secretary, Meteorologi- 
cal Oilice, Loiicloii; Rev. Jos& Algu6, S. J., Director, Philip- 
pine Weather Service; and H. H. Cousins, Chemist, in charge 
of tlie Jamaica Weat,her Ofice; Sefior Enrique A. Del Monte, 
Director of the Meteorological Service of the Republic of 
Cuba. 

Attention is called to the fact that the clocks and self-regis- 
ters a t  regular Weather Bureau stations are all set to seventy- 
fifth ineriilinn or eastern stanclaril time, which is exactly five 
hours behind Greenwich time; as far as practicnble, only this 
standard of time is usecl in the test  of the REVIEW, since all 
Weather B ~ i r e : i ~  observations are required to be taken and 
recordecl by it. The standards usecl by the public in the 
United States ancl Canada ttq~l by the voluntary observers are 
believeel to conform generally to the modern international 
system of st:tnd:trd meridiaiis, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157' 30', or 
10" 30" west of Greenwich. The Costa Rican standard merid- 
ian is that of S m  Jo&, Fih 36" west of Greenwich. Records of 
miscellaneous phenomena that itre reported occasionally in 
other staiid:mls of time by voluntary observers or newspaper 
correspondents are Hometimes corrected to agree with the 
eastern staiiclnrd; otherwise, the local standard is mentioned. 

Bnroinetric pressures, whether " station pressures " or "sea- 
level pressures," are now reduced to standard gravity, so 
that they express pressure in a stanclarcl system of absolute 
measures. 

FOREUASTS AND WARNINGS. 
By Prof. E. B. GARRIOTT, in  charge of Forecast Division. 

Stormy weather prevailed over the eastern part of the At- 
lantic Ocean during the first decade of the month. Froni the 
1st to the 6th the barometer continued lorn over the Bay cif 
Biscay, Spain, ancl Portugal, md during the 7th and Sth a dis- 
turbance evidently moved from that region townrcl tlie Irish 
coast, where the barometer fell to 3%48 inches at Valentia. 
By the 9th this disturbance had apparently uiiitecl with a ba- 
rometic depressioii of great energy that appeared in the vi- 
oiuity of the Azores, where, a t  Horta, the barometer fell 
rapidly to a minimum of 29.10 inches, with a iunxiiuuin wind 
velocity of 60 miles an hour from the south. During tlie 13th 
and 14th a disturbance that was probably identical with a 
storm that passed eastward over Newfouncllnncl during the 
l l th ,  crossed the north part of Scotland, nu11 a distnrbance 
that moved eastward over the Canadian Maritime Proviucw 
on the 16th apparently passed north of the British Isles dur- 
ing the 19th. On the 2%1 a distnrbame passed soutlieastnnrcl 
over the British Isles. From the 23d to 25th tlie bnroilieter 
continued high over the British Isles, and fell froiii tlie B(itli 
to 30th to a reported minimum of 39.00 at  Stornoway. Scot- 
land, with gales on the British coasts during the 39th ancl 
30th. 

In  the United States there was a succession of clisturlrances 
that moved from the north Pacific coast southeast\varcl over 
the Rocky Mountain districts to the Rlissibsippi Valley, :mtl 
thence northeastward over the Canadian Maritime Provinces. 
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The mierest storm of the iiiontli appeared on the north 
Pacific coast during the night of tlie 9th, and on the morning 
of the 10th l~arometric pressure was below 29.00 inches on 
the Washington and Oregon coasts. The gales that attended 
this storm were severe froin British Columbia to San Diego, 
C'nl., and heavy rain fell in the coast districts and heavy snow 
in tlie mountain regions of tlie North Pacific States. Bfter 
lea\ iiix the coast this storm rapidy lost intensity. 

The Humboldt Stanclard, Eureka, C'ttl., of March 10, 1904, 
reiunrks as follows regarding the nork of the Weather Bureau 
in connection with this storm: 

One of the IllCJSt violent fitormi that e \er  occnrrwl un tlie coast of 
uuithern Calikirnia waz heralded > eztprclay morning by the clizplay o f  
zouthrast stoi i~i  wnruingb at the Itical Weather Buieau station. The 
M nruiiig- were ordere(1 u p  by ilistrict forwaster Mt-Adir twel\ e hours 
Iwforr tlir storm *truck this  city. All i j f  tlie bliipliiiig in the Lay liaviug 
aiiiIi1v utkice fit1111 the Weatlier B u r t ~ ~ u  there wiib no tlaiiiitye to \ essels, 

Another se i  ere storiu :tppearecl on the north Pacific coast 
on the 19th. 

Chart I1 shows the remarkably uniform progression across 
tlie United States of the baronietric depressions of the month, 
and tlie following are notable features reportetl in connection 
M itli tlie more iiuportant distnrlranaes that traversed the 

A disturbance tliat appeared on the north Pacific coast on 
the 1st moved r:tpiclly south of east over the Plateau and 

urc.1y ticel up, with uo ~ ~ s h r l h  a t  ani.hor. 

c.ou11try: 
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For graphic presentation of the movements of these highs 
and lows see Charts I and 11.-C. C. COO~JW. 

Rocky Mountain clistricts by the morning of the 2d, attended 
by high winds and followed by a coltl wave over the iuidclle 
and northern Rocky IIomitain and Plateau districts. Tlie 
storms that appeared on the north Pacific coast on the 10- 
11th and 19th were sufficiently severe to prostrate forest trees. 
After the 20th the Pacific coast was comparatively free from 
high winds. 

I n  connection with a storin from the Pacific that crossed 
the midclle Mississippi Valley during the lSth, exceptionally 
heavy rain occurred in the lower Mississippi Vdley, a depth 
of 2.58 inches being noted a t  New Orleans wliere streets were 
flooded. On the t?llst, when a storin from the Pacific crossed 
the lower Missouri Valley, severe local storms occurred in 
Missouri. During the evening nncl iiiglit of the 94th a dis- 
turbance from the Pacific moved from the lower RIissoLiri Val- 
ley to Lake Superior, attended by severe local storms in Mis- 
souri, Illinois, Indiana, l~7isconsin, and IIicli ipn,  that de- 
stroyed n number of builclinp and causecl some loss of life. 
It appears from a report of the Weather Bureau obse rv r  a t  
Grand Rapids, Nich., that a well-defined tornado crossed the 
southeastern part of that city in the evening, traveling in a 
northeast direction. At the Weather Bureau oflice the Tlincl 
attained a relocity of 52 miles an hour, for n five-minute period, 
with an extreme velocity of 60 miles an hour, a t  1O:Ori  p. m., 
and the tornado was atteiiclecl by the usual electrical clisplay, 
and by large hailstones. Tlie storm track varied in niclth 
from 25 to 200 feet and was about 2 miles in length. The tor- 
nado cloud touched the ground a t  intervals, and there were 
many chimneys blown clown, windows blown out, barns a d  
outhouses demolished, and residences destroyed or twiste(1 off 
their foundations. The property loss a t  Grand Rapids aggre- 
gating about $15,000, and four persons were injured. 

Tlie principle cold waves of the month swept froiii the British 
Northwest Territories over the southern and eastern districts 
from the 1st to tlie 4tl1, ancl from the northwest and miildle- 
western districts eastward ani1 southward from the 23d to the 

26th. In  the Rocky Mountain districts the cold waves were 
more frequent and general than clunng the winter months. 
An estimate of the value of the Weather Bureau frost warn- 
ings finds expression in the following article that appeared in 
the San Francisco Chronicle of March 20, 1904: 

The farmer shares equally witti the iiierchant the advantages of 
Weather Bureau warnings, and every year this service increases in effi- 
ciency anal value. Many millions of dollars hare already been saved by 
tlie fruit growrrs uf Califorilia by tiiiielg warnings sent out, enabling 
citrub growers to protect their crops against frost, and the raisin. prune, 
and apricot grower5 to  stack their trays of d r j  ing fruit before overtaken 
by ram. 

Tlie Daily States, New Orleans, La., March 4, 1904, remarked 
as follows: 

The warnings of the United States Weather Bureau were as  usual 
tiiiirly ancl artwrate, ani1 they enal)leci the protection of the berry crops 
aiicl truck gardeus :~iid have thus saveil tliousands of dollars to  the farm- 
ing iuterezts. 

The Advertiser. Montgomery, Ala., March 5, 1904, referred 
to tlie warnings as follows: 

The Weather Bureau’s mariling haved many thousand young cabbages 
an11 tomatoes w1iil.h mere exposed in cold €rallies, almost ready to trans- 
plant, ani1 \\ liicti would ha\e l w n  killed ha 
Thi.: item o f  Iwiefit frliiii tlir Bur~au’s 
of $5O,otri or i i m e  tu the trurkrrs of thi 
pl:iiit+ lieeu killetl, an entire uew crop o f  ea 
staitrtl, wlrirli ma)ultl malie the vegetaldes toti late to  demand lucrative 
prices in the northern niarlrets. The warning, verified to the degree, 
wa< far enough in advance to be of great Genefit. 

During the earl) part of the month i d d  weather and heavy 
rain, in connection with heal y ice gorges. threatened property 
d o n g  rivers of the Eastern states, notably in eastern Pennsyl- 
vania, New Jersey. and parts of New Tork n a d  New England. 
As tlie month :tclvnnced the gorges broke and passed down 
with almost a iniiiimuin amount of tlie damage anticipated. 
Serious floods occurred in the Sncraniento River during the 
first decade of tlie iuoiith, a i d  during tlie third decade heavy 
rain cnusetl frebhets in Illinois, Indiana, Michigan, Wisconsin, 
and, to some extent, in aclljoining States. All of the floocls of 
the month were enrefully watched and adviceb and warnings 
concernin:: them mere pronq)tly issued for tlie benefit of all 
concerned. F ~ i l l  descriptions of tlie floods mill be found under 
tlie heading I C  Rivers and floods.” 

NEW ENGLAND FORE1 ‘4 \T DIhTRICT. 

Tlie storms of the inontli were not so severe as those that 
usually occur in Mnrcli. The greatest inconvenience to ship- 
ping resulted froin the high winds of the 1st. Tlie local 
papers coniioentecl upon this storm as follows: 

From tlir Boston Herald: 
Thaiih+ to the foircaster, the  iiiiiriiiers down on the mater front got 

+ ah early a+ 3 1). in. yc.hterl1n.v :tfteruot)u, and 110 craft 
. I n  conserluenre 110 di+15tcis \\ i’ir ieported this morning. 

From the Boston Globe: 
The btoriil v a.: anticipatetl 1 by the Weather Bureau officials, who csubed 

warning:., to lje hoiztrd along the voaht ab eaily as 2 p. 111. yesterday. 
So far a5 lintinn a t  thi+ office no dli+nstrrb resulteil to sliilipiiig in this 
vicinity. 

J. TT: ,sni Ith, DiSt/.iCt Iih,vrasfer. 

ll E5T GULF FURECdST DIbTRIUT. 

Frost or freezing temperature occurred in some parts of the 
dist,rict 011 several kttes, aiid timely warnings were issued in 
connection tlierewitli. No general storms occurred on the 
west Gulf coast.-I. J L  fJ/iw, District Forernstw. 

NI IRTH CENTR4L FORE(’AbT DISTRICT. 

Two marked cold naves occurred. The first was present in 
the British Northwest Territories a t  the opening of the month. 
It moved southward and eastward. and by the evening of the 3cl 
it hncl reached the eastern limits. Warnings were issued on the 
l h t  and 2cl well in advance of the cold wave. The temperature 
continlied low in the Northwest, ani1 on the morning of the 
23cl i t  showed evidence of extending eastward and southward. 
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Warnings were therefore issued on the 23d and 24th well in 
advance, and by the morning of the 26th the cold had extended 
ovor the entire district. 

Several warnings were sent to open ports on Lake Michigan 
when severe storms were threatened. However, winter navi- 
gation was retarded more by ice than by windstorms. No 
losses to shipping have been reported-H. *J. C'w, Prc!fessor 
a ) I  c 7  District Fo recauter. 

ROCKY MOUNTAIN FORECAST DISTRICT. 

Early on the 211 warnings of a cold wave were given general 
distribution in Utah, Wyoming, and eastern Coloraclo, with 
the information that high westerly winds were indicated for 
Utah and westerly shifting to high northerly winds for Wyom- 
ing ancl eastern Colorado. This storm provecl to be the most 
severe of the winter, on account of the high minds that ac- 
companied it, together with an unusuallp great and rapid fall 
in temperature. Warnings were also giren distribution in 
Wyoming and northeastern Colorado during tlie inorning of 
the 9th. On the 23d warnings mere issued for Utah, TVyoin- 
ing, ancl eastern Colorado, and mere renewed the followiiig 
morning in southern IVyoming and eastern C!olorado.--E: H. 
Brande,tb urg, Dist rid Foreraster. 

SOUTH PACIFIC: FOREC'WT I)ISTRI('T. 

The month was unusually stormy, and while t,he inteusity 
of the rain in central California has lleeii exceeded iii otlier 
Marches, the frequency, or number of rainy days, broke all 
records. I n  northern California the rainfall was so heavy as 
to cause serious floocls in the Snoraniento River and its tribu- 
taries. Storm warnings mere clisplayecl with ulnsnal fre- 
quency, and warnings of rapid rises in the rivers of northern 
California were i~sued.-~-l. C:. Xv-- ld ip,  P I Y ~ ~ W O ~  atit! I)istnct 
Forecaster. 

NORTH PAC'IFI(' FURECAST DISTRICT. 

I n  the North Pacific States the month was uni isual l~ cold 
and stormy, ancl heavy snow in the mountains of eastern Ore- 
gon resultecl in disastrous avalanches. The winclstoriiis of 
the 10-11th and 19th were very severe, tlie wind the 10th 
reaching a velocity of 84 miles an hcbur at, North Head, Wash. 
Timely warnings were issued for tlic gales of the month- 
E. A. Beak, Distrivt Forecnster. 

RIVERS AND FLOODS. 
The ice situation in the principal rivers of tlie United States 

dnring the month may be suiiimarizeil as follows: 
In  northern New England the ice reiiiaiiid fir111 throughout 

the month and in southern New Englancl until about the 20th. 
At the opening of the month the Mississippi River was frozen 
from Davenport northward, and the Missouri River north of 
Sioux City. At  the close of the month tlie Missouri River war; 
frozen from Bismarck northward, and tlie Mississippi north of 
La Crosse, with floating ice observed at  considerable distances 
below these places. There mas no ice of coiisequence in the 
Ohio and Potomac rivers. 

The ice gorges that formed in the Srisquehanna River in 
January continued until the latter part of the nioiith, causing 
numerous floocls and the loss of a large amount of property. 
The following report on these gorges was prepared by RIr. E. 
R. Deiunin, oficid in cliarge. Vnitecl States Weather Bureau 
ofice, Harrisburg, Pa. : 

The ice which lirohe iip on the .Tuniata during the latter part i t t '  Frli- 
roary gorgeil ~ i e a r  Dmi~aniiou. ( ) I I  the nioriiing of Rlarch 2 the i w  at 
the mouth of the Jriniata movetl, increa-ing the 
Duncannon and causing the floodiu:: iif some Iic 
plants. The ice on the We-t branch I~roke at  Lock 
March 3, and inovecl nut on a 15-foot flimil. Warnings were iminpi1i:itrly 
wired to  Williani-port an11 Seliiiegri~vr on tlie receipt of  the infornitttioii. 
and the postmaster a t  1)uni-annon was informed that the H i i t ~ l  frmi the 
Weqt branch would p r O ~ J a l l ~ ~  increase the dauger from liackwater a t  that 
point. The Paston furnaces and otlrrr industrial 1JlaUth in si)uth Har- 
risburg and Steeltou were advised to prelmre for a big Hood, and this 

was done in many instances. When the flood from the West branch 
reached Duncannon on the morning of March 4 it  bwept away the gorge 
at that place without destroying the Clarks Ferry bridge, which was 
thought by many to be in great danger, and the whole mass of ice and 
water moved down, breaking up the ice on the river as it advanced. 
The ice broke at Foi-t Hunter, 7 mileh aliove Harrisburg, a t  10:05 a. m., 
March 4, and a t  1055 a. m. the ice began to  move at Harrisburg, the 
water rising steadily from 13.5 feet at 8 a. ui. to 16 feet at noon. Between 
noon and 1 p. m. tlie river at Harrisburg rose 4 feet, to a stage of 20 feet. 
After 1 p. 111. the rise was ninre gradual until 3:15 p. in., when 23.3 feet 
was registered on the gage at the pumping station. The water receded 
slowly from that  time till 11 p. in., when the stage was 21.3 feet. The 
ice at H a r r i h i r g  broke on both bitleh of the island at the same time. 
This great mash of ice, moving d ~ ) w u  and increahing the rougestion below, 
foimeil a gorge near BIidilletown and another a Aort  distance below 
Highspire. The ice on the west side of the island at Harrisburg soon 
htnppeil, but the ive in the east channel continue11 to mo\e till about 
2 3U 11. in., when the channel Iwcarne choked. About 4:311 p. in. the ice 
in the west chanuel began to move, and this channel uontinued open the 
rebt o f  the day. All the lowlands from south Harrisburg to Middleton, 
a d is tmw of a l ~ i ~ u t  9 uiileh. were suhnlergPd, the water a t  3Iitldleton 
liriug 1.5 fret higher than iu tlie great flood of June  2, 188'3, and at  High- 
qiire about 1I.H # i f  a f l )o t  higher, brit by midnight the water a t  both of 
tlirse towns Iiad rer*etletl aliout 2 feet. 

NIJ in:tterinl cliange~ occurred in tlie situation in the main river or in 
tlie g~irged cliqtricts of the North branch from the evening of March 4 
till the iiiorniiig t)f the Hth, the water i n  the peds alJove the gorges 
fluctuating during this time as the gorges opiAnecl nut1 again became 
(*hiil<rd with floating ice. Thcl .Tiinintit, West branch, and the heatlanters 
of th r  North lirauch lregan to  fall on the i t h ,  the fall 1-nutinuing until the 
ninruing o f  the 7th, when rttin and milder weather occwrred over the 
\I hole waterslied. a11 stream.;, ant1 by the uight 
o f  the 7th all the i were rikiiig raliidly. On the 

the ice had 11101 ed off Roaring, 
5, taking away several wagon bridge.;. 
iove the iiiiper llriilge, at 6 a. in. on the 

'cth, but the n1nve 11 only a few ininutes. The river cou- 
tiiiued to rise steatlily during the inmiing: a t  7 a. 111. it regihtered 21.2 
fret and a t  10 a. in. 24.3 feet on the Harrizhurg g?ge. A t  Middletown 
mil other point.: lielow H a u  iqburg, nearer the Middletown gorge, the 

niore rapid. At hIiildletown the water reached a stage of 34.5 
t 1IJ a. 111.. tlie highest ever Lnnwn alia1 said to be 5 feet higher 
fiowl of June 2, 1889. Tlir exviteiiput at hIidalletown, High- 

siiire, Sterlton. ant1 Harrisliurg ma.; great; the telephone in the office 
u-e con-tsntlg during t h r  morning, requiring the attention of an 

er to  answer the call5 for iuft)rniation. Huuilreds of people de- 
c) lLnr)w Iiow ~ i inch inore water waz eiliec+eil, a question which it 

was in i~~~~ss i l J le  to  anbwer definitely; they were informed that the only 
11011r of early relief was in the healring of the gorgec at  hlidrlletown and 
Hi::li+pire. Fortunately this occiirred itbout 10 a. m. end a t  once relieved 
tlir wriciusness of the -itnation at BIitlclletown ancl a little later a t  High- 
siiire, Steelton. aud Harrisliurg. The ri\er began to fall a t  Harrisl~urg 
about 1W15 a. ni.,  but the ice did not 1)e::in to  inove t i l l  about l l :40  a. 111. 
All the Iiridg~q a t  Harrihburg stood the shock well, except the new 
hIarket Street Bridge: several large stonrz were knocked out of the 
twentieth pier of this structure, from the  HnrrisJIurg side, 1Jy heavy 
cakes of ice, dainaging it to such an extent that it was foiinal necesqary 
tu vlnw the 1)riiIge to  t r  This 1)rialge liatl IJWU in use onlj  about 
ten clays. 1iniiietli:ttely were taken to protect the tlamageil pier, 
ant1 a wooden L L  nosing " was hastily constiucted aut1 place11 over the 
tlninaged part before any further movement of lira\ 
rloubtlrss sa\ rd the pier from destruction. 'I'he 1 
tiatfil* again early on tlie morning of BIarch 1'3. 

Wliilr the 1Ji  eitking o f  the Mi~ldletown gorge greatly lesrened the dan- 
ger c)n the main riler, the co~iditi~ms in tlie gorged tlistrict of the North 

1.11 were 1Jecoiiiing more beriotis. A t  \Vilkesliarre the river was 29 
a t  iionn, and the situation in tlie x icinity of Bli~onisburg and Cata- 
R coutiiirieil very serious. Early in the morning i ) f  the 8th tlie ice 
u to  more at  Williesbarre, the nio\ ernent contiuuing for albout two 

statioiiary the rest of 
ween C'ataH issa and Dan- 
lge, beli)w Harrisburg, was 

I ge a t  Turkey Hill, the accumulated IC@ ant1 mater rushing dowii ani1 
cir, sulinierKin:: the hiw 1 ~ ~ 1 t h  of that tonn nntl 
null one o r  tWlJ cunnty liriilges. The ice brohe 

a t  Pittston, a11a)ve ~ViIkrslmrr~~,  about iiiirlniglit cif tlie fith aud nioviiig 
da)\ln 1~)Ilgell oii the gorge at Nttnticohr, t l i v  water rihing at 3 O . G  fret a t  
TVilkrsbarre aliout 1.30 a. in. of the 9th, floo~liiig niore house- and caus- 
ing several coal c*oinpanieb t u  suqpriicl operations. The ice uiored about 
4011 feet at Catawissa at 11.311 a. 111. of the 9th,  carrying away the two 
east spans of the Ctttawissa Bridge which lodgril near the Cabt shore. 
Se\ erol other movements of ice o~.curred in the North branch 011 the 9th, 
aut1 as tliese movementz inilimted a general Iireak up of the ice gorges 
warnings \\ t.re sent to Selincgrovr aud other 1ioints below Suubury to 
tlie effect that in case a geueral break occurred a disastrous flood might 

hours: the ice then gorged holidlg a 
t l i t ,  day. 
\ ille, early on the 8th. 

The iw :tlso moved at Bo 
The gorge at 

rtecl to Ilarr staltell 011 the Sth, on an11 dielodging the 


