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afternoon and night. There were 110 1iiglic.r wind veloci- 
ties during the month aiid no storm w:i.riiings ~vcrc 
issued.-R. A. D.yke. 

Dcnacr disf&.-Tlie month was notably free from 
general or severe frosts. A warning of heavy frost for 
parts of ea.sterii Colorado wa.s issued on tho 14th and 
warnings of light frost for parts of the clistrick were issued 
on the l l th ,  12th, l4th, 15th, 23~1, 26th to 29th, inclusive. 

On tho morning of t,he 11th hiah pr~ssure overlay 
Wvonling mid 1,he Gre:i.t Ba.siii? ~-1ifie lorn j)res;surc pre- 
i d e d  in New Mesico and ndjnceiit re,aions. Frost warn- 
iiigs were issued for Utah, iiortliern Ariz011:1~, niid northern 
md western Colorado. The front of the high-pr~ssuro 
area moved southen.stwn.rc1 a.s espec tccl, c:nising lisht 
fr0st.s over t.hc pca6er part of t.hc arm, with frcrziiiv 
t,eniperatrures in ii few localities in t.ho fruit cli3trict.s n? 
wcstcrn Colorado. On the 12th mariiiiig of locnl frost in 
northern New Mexico wa.s iuclucled in the regu1n.r forccast ; 
it is probable that light frost, occurred in the high dis- 
tricts. An area. of high pressure over1o.y the northrii.stcrii 
Rocky Mountain slo le on t h e  morning of the 14th: its 
movement was sout h eastward, vmsing fr1wt.s in eastern 
Colorado and nort,lieaa t.crn New Mesico, part. of t,hc nrrn 
for which warnings hnd been issued. On hlie 33cl frost 
was preclic.t.ccl for the high clistricbs of U h h  and was 

On thr 2Gth :I 
Ea.rome tlic trougli es t.c.ncle ct from iyyi zoii $1 1101- t.he as tw arc1 
to Lalie Suprrior, wliile high prwsiire ovc~lny Oregon 
&li the front of the high extending dong t,lic west sidc 
of the C!ontinental Divide. Wi\rl~iJ.ig:: of fwst were issued 
for Utah, northern Arizonii, w-est,cni m c l  nort,hern Colo- 
rnclo, and nort.1icr.n N w  l\ii.sico. Frosts oc-~~rrecl in 
ii.rt,s of Utah, in northcrii Ariznii:i. nortlinw t,ern Ncw 

r:i.do. In t.liis ~ n n e  t.lic v:zi~ning:: w ; ~ e  s ~ i w x - h ~ t ~  p i i i i : -  
ture, :i.s bhr high did not ciJnt.iiiiw ~ ~ i i t l i : ~ ; ; ~ t . ~ ~ i i ~ i l  hut. 
moved first 1iori.h t,hm c!:iat, to hhiitiiiia nrid t l i ~ w ~ !  wuth- 
eastwnrd on the enst side of the Coiitincntd Divide. 
Wiirnings of frost were r c p t ~ c c l  on the 37th f u r  ITta.li! 
(.'ol~wa110, :llicl northern hew AIesiri t : t1ic.v vit!rc fully\. 
verifiecl in nort,heastcrn Culoraclo and 1oc:dy in the rrs6 
of Co1or:ido :uul Utah. Enst.ern C!o!orarlo, luid 1iort~hcr11 
siicl eastern Ncw Ahxicw iwrc st.ill uiidc? t.hr cicmiiiintion 
of the high ciii the nioriiifig cif t.ho 22th niid wtumings of 
frost were issued for these dist,rict,s and ww verificcl 
except in extreme soutliesstern Kcw hIcsiro. 'ih iviim- 

of the 29th for 1oc.d frost in northcrn : i d  eastcrn 
Co orndo n-iis verified only in a few locti.lit,ies, i~s the :ircii 
ra.nie uicldy uiicler t.he infliiriiw of :t iiort hcrn 1nw.- 
F. H. %rrandea.burg. 

Portlad d.i.strirt.--Noriiia.llS. (1 uie t weather ob tain ed 
during September over this district. The iiieaii tem- 
peratures were above nornial west of the Ca.scade Mouii- 
tains and in northenstem Wnsliiiigt,on, nnil correspond- 
ingly below iiorinal in tlie remainder of t . 1 ~  district,. Less 
t,lian half of tlic usual rainf:dl occmreil, xncl iiiost of t.his 
fell cluring the fiist week. On this acccmnt t,here v;:i.s tl 
great,er fire hazarcl than iluriiig A.ugist., aiiii general fir(! 
weather warnings were issuccl on t,he 13th, 1 Gth, mid ZOth, 
heing disseniinat,ed hy telegraph, t.clqram, :mi: post cnrcl 
as usual. The forest fire p:xt,rols :it the close of t.he mont,li 
were st-ill on cluty in southmi :uid easi,crii Orc,von, enstern 
Washington, aiitl Idnho. 

No st,oriii or small-crf t warnings were issucd, although 
they woulcl have heen justified 011 tlic lath, wlien tiit! 
verifying velocitp WRS reached at  Tat.oosii Island, a.iiil 
spin on the Scjth, when siiiii1a.r cnnclitions obta.ined at 
Tacoma. Winds of :!G to 30 miles from the northw-est 
occurred on five days a t  tlie iiiouth of the Columbia Eiver 
cluring af teinoons following tl tiiiosplicric conclit-ions sliowu 

robnbly seriiird as the skies c1cf:red. 

besico, and locally in tlie fruit cli.:. \ t>YiP t.:': 0.E \wst~\TJ 1 Cl.,lO- 

on the mornin maps that would hardly liave justified the 

were largely local in character, and it is bekwed no 
damage resulted. 

Frost warnings were issued on six dates, of which three 
were verified, two were partially verified, and one was a 
failure. There were three dates on which li h t  frost 
formed in limited areas for w1iic.h no warning E acl heen 
issued. 

On the 1st low pressure o1)tained over the Pacific 
slopo, wit.11 high pressure east of blie Rocky Mountains. 
On tlie 3d the northwestern "low" crossed the northern 
Rockies and was followed to the nort,hern California coast 
by a liigli-pressure a.rea, causing rains throughout most of 
this district. Similar conditions prevailed on the 7t81i, 
Sth, aiicl 9th; on the last, date a high-pressure area be an 
to overspread the north Pncific s lop,  aiicl generally f air 
wmther followed until n strong high-pressure area on tlie 
34th reached the Orcgon-northern-California coast, while 
the ressure over British Columbia was low, resulting in 

This HIGH subsequently inovecl nortrliward and a portion 
moved inlmd, hec.oniing the strong eastern HIGH of the 
latter part of the month, while generally fair weather 
prevailed over the Northwest.- 2'. F. Drakc. 

,jltm liian.cisco district.-Ligli t s h o ~ w s  fell on tmhe 
!.xtrciiic north coast on the 1st and ed, estending south 
of Sun lhncisco Bay 011 t,hc 3 d  ; with this esception the 
wea.tIicr TVSS fair and pleasant until the 'I'lst., when a 
trough clnvelopod rapidly over the interior of California 
and the Plateau, eiving light but general rains in northern 
California aiid kevada that night. Warnings were 
issued to the fruit sections txt 11 a. 111. on the 21st, ancl 
t h  drying fruit a.ud raisins wc~o covured, aiid but little if 
:Illy dnmage resulted. 

A low ariin moving etwtwnrd over Saskatchewan on the 
liiorliilig of the z.!sth c:iusetl the rapid development of a 
secon~li~ry dopression over northern California, and rain 
warnings were iesued at  noon covering California and 
Ncrid;~. 'Flxw w;trniiigs were continued during the 
iviiiainrler of tiit? month. Rsiii fell generally in the dis- 
trict. heginning during the night of the 39tli-3Otl1, and 
c.on timiinp. Drying fiiiit ixnrl raisins wore covered, atid 
1 nit, little damage rmulteil d ie re  wooden trays wero used, 
lw t. raisins on paper trays, iinpicked rapes, aiitl beans 
t.!i;i.t. had been ciit were da~ni~~gecl.-G. ? 2, Willson.. 

sending out o P small-craft warnings. These hi h winds 

sout P ierly winds and rains on tlie following two days. 

HURRICANE TBACKS, 1912-1916. 

By RICHARD HANSON WEIQHTYAN, Meteorologist.. 

[Daled: Wenlher Burew, Washington, Nov. 1. lSlG.] 

Steps have been taken to extend the field of the Weather 
Bureau service in the West Indies and adjacent waters 
niicl a t  t,lie saiiie t,iiiie to iiiore completely equip the esist- 
iiig individud stations, as  wcll ss. to secure two daily ob- 
serva.tions instead of the single daily report sent at pres- 
ent. This action was inaugurated primarily because the 
openin0 of the Panama Canal naturally resulted in an in- 
crease$ use of West Indian and contiguous waters as 
routes for trading ressels and, as a corollary, in the in- 
creased iniportance of meteorological observations and 
data pertaining to this area not onl for climatological 
but for forecnst purposes as well. '&e most important 
atinos heric. phenomena with which commerce IS con- 

storms which appear most frequently during the months 
of August, September, and October, about 90 per cent 
occurring in these months. In forecasting the move- 

cerne K in these regions are the hurricanes or destructive 
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ment and intensity of a hurricane, two things are of fore- 
most import: First, that there be available well-dis- 
tributed observations daily, or twice daily, if possible, in 
order to enable the forecaster to locate nccura.tely the 
center of the disturbance tmd, second, that t,liere be at  his 
disposal for ready refcrences the previous history of :dl 
hurricanes, and niore particul,zrlg accurate tracks of the 
same. It is only by an int,ensi\re study of t.hc psst lw- 
havior of such stor~iis that a closcr kiiowlt.dge and het,t,er 
understandin of tliein i i iq be gained, thweby bt.t.t,cr 

direction of movement,. To this encl it is t,he intention of 
the Bureau to bring up to date the chmts given by Ihssig 
in Weather Bureau Bulletin S. showing tmc-ks of hnrn- 
canes for the period 1 M76 to 191 1 ,  inclusive. 

Chart No. S (s~1v-121) sho1.i-s t.he t.raclis of i~iiport~nut 
hurricanes that have occurred in the Wests Tntlies and 
adjacent waters during the period 1912-1!315, inClusiw. 
The tracks for the present year will appmr in t.he D i ~ e m -  
ber, 1916, issue, a.nd in subseqiientS y:irs t.he tracks for 
the current year will sppenr in thc Drccmher inimher of 
the REVIEW for t h t  yew. This will allon- siimcimta t.inie 
to elapse betwem the occurrpnce of t,hc st.orin aiicl t!ic 
publication of it.s track, so t.htit, all rrports giving tlctmls 
of the hurricane mii,y be rccc.ivcc1 at t ;h~ t'mtr:il (.)llic.e. 
It is believed that. this schemc? will rrsilit, in the prcwrva.- 
tion of a.n a.ccurate record of tlic tmcks of t,licse dcst,rur- 
tive stornis of t,he A4ntillt.s t.ha.t will be a-,-n.il:ihle t,n d l  

ewons and on which iiiay he bnsrrl an?; fi;turc stwij- or 
%scussion of the saiiic. 
To this end it is earnestly reqiiestcd that any data bear- 

ing on the history of these disturhnnces he forwardcd t,o 
the Central Office n.t  lSra.shiugt,oii. Such inlorniat,ioii is 
particularly desired from vcssels at, sea. 

enabling the f orecnst,er to a.nticipat.e their intensit.y ant1 

BAN JUAN, P. R., kcly.98, 1916. 
To the ~ I E F ,  U. S. Weather Bureau, 

SIR: Sailed at 10:15 a. m., July 16, 1916, from Norfolk, Va., bound 
for Porto Rico to load bunker coal. 

Met at first fresh southeasterly breezes with cloudy sky (the 
r t  cumulus). At 8 p. m. t.he wind become more aoutherc!; 

r ~ n g  t.he watch from midnight till 4 a. m. it was ciilm with clear sky. 
In t,lie forenoon of the 17th the wind became more southerly, with a 
force of 3 (Beaufort scale). It now became cloudy (cumulus and cumu- 
lo-nimbus). The barometer was observed continually. as we had read 
in the newspapers about a hurricane that had passed Porto Rico on 
July 13. 

The average baromet,ric pressure was 30.04 inches, and the tempera- 
tures were not out of the ordinary. 
In the afternoon of t.he 17t,h t.he wind increased and shifted after 

4 p. m. to  east-southeast, increasing until a force of 6 was reached, while 
t,he sea became more turbulent. Tlic baronieDer fell a little to 29.92 
inches. The daily amplitude was normal. During t,he watch from 
midnight till 4 a. m. of the 18th thc wind shift,ed to northeast., increasing 
to a fnrco of 7, the barometer fell to 99.90 inches, t.he sea became more 
t.urbulent. A me11 started Erom south-southeast with passing showers. 
dfter 4 a. ni. it started to rain, while the wind increased after 8 a,. m. 
t.o a force of S and 9. The barometer at. S a. m. read 39.S6 inches, and 
the wind shifted to nort,li-northeast. The barometer fell to 89.76 inches 
:a,t 11 a. m. and to 39.72 a.t noon, and t.he sea was very high with overcast 
sky. I n  the afternoon t,he wind shift.ed to  east-northeast, increasing 
t,o a fixce of 10, with heavy rainfall, dirty sky, and a very high and 
turbulent sea. At 1 p. m. the lmonietcr rea.d 29.65 inches, a t  2 p. m. 
29.61 inches, and a t  4 p. m. 39.53inches. During the watch from 4p. m. 
to S p. m. the n-ind became more east,erly, and at S p. m. the barometer 
read 29.49 inches. Ait.cr 8 p. m. the wind became more east-mutheast- 
erly with a force of 10: very high and turbulent sea, heavy rain squalls 
with hard sky. The btironietrx at midnight read 29.38 inches. After 
this t.hc wind increased to a force of 11 nnd 12, while the barometer was 
fallinq rapidly. The wind continued east-sout,heasterly until the ship 
mallin the center of the hurricane, when the ljarometer read 38.9iinches. 
IIeavy rain squalls. Here the geas came from all directions. About 
2 a. m. of t.he 19th the wind went down t.o force 5 and hauled to south- 
west t.hroug1i sont.h, increasing from 3 a. ni.; the rain stopped and.the 
sky cleared a lit.tle. Diiring t.he heaviest wind t.here was a hgh,  
regular sea fram emt-sout.heast: nearing t.he cent.er it, became irregular, 
but. all the time, and tluoughout t,he entire storni field, we esperienced 
a high see11 Iron1 south-southeuat. Aft.er 4 3. m. the m n d  became more 
southweskrly and dccreasecl a lit.t.le. Very heavy rain squalls with 
phenomenal sea and owrca.st sky. The baronieter rose, and at 6 a. m. 
read 2 9 . 4  inches. During the whole day tlie wind blew principally 
from southwest d l h  a force of 9. The barometer rose continually and 
a t  11 a. m. read 29.57 inches, at noon 29.61 inches. at 4 29.68 
inches, at 8 p. ni. 31.7s i:icIiw, nnd a t  nfidniglit 39.S2 inc%ism'There 
was a w r y  high and irregular sea with high swell? and further very 
heavy rnio srludls \villi owrmst sky. On t.he following day (20th) 
t.he barometer rose steadily, t.hc wind decrcnsed and beca.me more 
westerly, and on the morniiig of t.hc 31st slliit.ed gratlunlly to the eaat., 
after whch the usual trade mind was met. During July 30 there were 
still heavy rain M u*tlla wit.h niore or lr-ss covered sky and southwest 
and northeast sm&. When t.he skv clwred i n  t.he afternoon of t.hc 
2Ot.h t:irriw appcitred wit.h the rndidtion point bearing northwest, on 
t.hc nioriiinp of the 21st north, and during the remainder of the day 
and also ou t.he 33d nc1rt.h-northeast atid northe:ist., the sky becoming 
free of cirrus during t.he afternoon of bhe 2cl. 

J3arometer readings on July 30 were a s  fdlows: 4 a. m. 39.95 inchee, 
5 a. m. 39.96 inches, S a. ni. 30.04 inches. noon 30.08 inches, 4 p. m. 
30.05 inches, 8 

Owing to tho kgh sea nnd swell it. was impossible to make any Feed, 
ant1 we met the hurricane at about 33" 30' nort,h latitude and 73 west 
1ongit.ude. 

Washington, D.  G., U. S. A .  

ni. 30.13 inches, midnight 30.16 inches. 


