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total rise of 5.8 feet for the flood. Below Fort Hancock the progress of 
the flood, which had its origin in the headwaters of the river, wa6 marked 
by a flood in the lower portion which began about the same time. 

From June 9 to  13 about 4 inches of rain fell over the watershed of the 
Bio Grande below El Peso. In  the vicinity of Fort McIntosh the very 
heavy fall of about 8 inches occurred. 

A t  Langtry, Tex., the  river rose 6.1 feet on the 11th and lath, reach- 
ing the stage of 9.0 feet. The crest of this flood reached Eagle Pass, 
Tex., on the 14th, where the total rise from the beginning of the rain- 
fall was 11.1 feet and the gage reading 13.8 feat. The very heavy rain- 
fall which occurred in the vicinity of Fort McIntosh masked the rise 
which was coming down the river from above that point, the highest 
stage a t  Fort McIntosh being reached on the 14th, its at Langtry. The 
high water reached Carrizo, Tex., on the 15th. The total rise from the 
lath to 14th being about 14.5 feet. The flood passed Roma, Tes., on 
the 16th and recorded a level of 19.5 feet, or total a rise of 15.4 feet between 
the 12th and 16th. High water was reached a t  Fort Ringgold, Tex., on the 

19th, the total rise amounting t o  about 15 feet. The river overflowed 
above Brownsville, Tex., on the evening of the 15th and then remained at 
about the same level until the 24th. The total rise was 13.0, or about 
hall a foot higher than any level reached during the past twenty years. 

Most of the damage resulting from the flood occurred in the vicinity 
of Berino, N. Mex., and was due to the giving away of the head gates of 
the San Jose irrigating ditch. Farms and h d d i n g s  were flooded, mus- 
ing clamage to the  extent of about 815,001). Near Fort Ringgold several 
slight changes in the channel of the river are reported. For about thirty 
miles alaove Brownsville traftic was interfered with for a few days on 
account of the overflowed bottoms. 

No regular flood forecasts are is+ued for the Rio Grande, but the ap- 
pearance of a inarkecl rise at a station is wired to all points on the river 
below that station by the local observer. On June 13 Mr. H. 0. Rawlins, 
the river olwrver a t  Eagle Pahs, notified all places below his station that 
an &foot rise had occurred at Eagle Pam This information undoubtedly 
resulted in a considerable saving of stock and other property. 

~~ 

OIJMATE AND OROP SERVIOE. 
By Nr. JAMES BERRT, Chief of Climate and Crop Service Divison. 

The following summaries relating to the general weather and 
crop conditions during June are furnished by the clirectors 
of the respective sections of the Climate and Crop Service of 
the Weather Bureau; they are based upon voluntary report8 
from meteorological observers and crop correspondents, of 
whom there are about 3000 and 14,000, respectively : 

Alabama.-Corn and niinor crops made satisfactory progress, and are 
generally promising. Cotton retariled by cool nights, but, while small, 
was improving a t  close of  month, when squares were becoming general 
and some blooms were forming.-F. P. Chcifee. 

ArQonu.-There were c1uit.e good rains over a large part of hrizona 
during the latter half of the first antl tlie first half of the second ilecaile 
of June, but during the rest of the inonth the weathcr was dry. Rf(der- 
ate temperatures prevailed niost of tlie mont,li, but. the latter part was 
very warm. A s  n rule C ~ O I J S  did well during the minth, having been re- 
vived by the showers and the increased How of irrigation water. There 
was some dainage later by dry weather. Range feed was plentiful and 
stock did well.-M. E. Blystone. 

A+kamm.-The nionth was cool with less than the norinal rainfall. 
Considerable progress was inatle in cleaning fields of weeds and crops were 
generally clean. Cotton made slow progress, but 1:ny t,he end of the 
month the plant, while small, was healtliy, the stand fair and was begin- 
ning to t . a h  on forriis. Corn made a slow, st,eaily growth; at the oloae of  
the month nearly all had been laic1 1Jy; it was tasseling well, and the 
stalk, while small, was healthy. Harvesting of wheat and oats pro- 
gressed under favorable weather conditions: the yields were light. Early 
potatoes were harvested ani1 good yields of excellent qualit,y were se- 
cured. Apples will be a short crop of iuferior quality.-Edioci.rd B. Rich- 
arila. 

California.-Conditions were generally favorable for crops, with the ex- 
ception of deficient rainfall. Fires caused considerable damage to starid- 
ing grain in the Sacramento Valley, and deciduous fruits in some sections 
were slightly injured by heat. Grain harvest commenced in nearly all 
sections before the 15th, and haying was progressing. Heavy crniis of 
grain and hay were being harvested in southern California, and fair crops 
in other sections. Deciduous fruits, grapes, and oranges were in good 
condition.-G. H. Wilbon. 

CobrcuZo.-The small amount of sunshine on the eastern slope ani1 the 
general lack of seasonable warmth were unfavorable tu rapid growth, ] J u t  
this was largely compensated by copious and well dist,ributed precipita- 
tion. Small grain and potatoes, as a rule, made excellent prvgress: 
corn grew slowly, owing to cool weather; beets made good advance; gar- 
dens, fruits, and cantaloupes did well. About one-half of the alfalfa 
crop was in stack a t  the close of month; ranges improved rapidly antl 
afforded excellent pasturage; prospects were good for a fine crop of na- 
tive hay.-F. H. Brctndenbury. 

Fbrida.-The month was cooler than the average, with a moc1erat.e 
detlciency in precipitation. Cotton made slow growth the first half of 
month, advancing favorably the latter half, although the st,aple was 
about two weekslate; fruiting was quite general. The corn c,rop is good. 
Cane, sweet pot,atoes, pineapples, citrus fruits, and minor crops doing 
well.-A. J. Mitchell. 

Georgia.--b cool, wet month, the coolest dune in twelve years, and 
with one exception the wettest. The night temperatures were unsea- 
sonably low, particularly on the 13th, when very light frost formed in a 
few northern 1oca.lities. Excessive rains occurred in numerous sections. 
while in a few counties the rainfall was considerably deficient. The gen- 
eral conditions were unfavorable to  agriculture. Crops made slow 
growth antl were pt)orly cultivated. Cotton was generally small ani1 
sickly; blooming began much later than usual. Minor crops have prom- 
ise of yielding satisfactorily.-J. B. Marbury. 

Idah.-Though no extreniely high temperatures were recorded during 
the month many of the nights were unusiially warm, and the mean tem- 

perature was, wit,h one exception, higher tlian that of any June in the past 
eleven years. Over the northern counties precipitation was ample for 
needs of vegrt,ation aucl crops niacle unusually rapid growth: elsewhere 
water for irrigation has been abuntlant and irrigated crops have made 
sa tisfactoly ai1vance.--rS. d% Blnndfortl. 

IZZinoin.-The weather conilitions, particularly t,ernperat,ure, were un- 
faVorabk3 for I X Y ~ ~ J  advance throughout the month. It was too cool for 
growth, ancl tlie corn cnop a t  t.he en11 of tlie month was very uneven. be- 
iug about twn weeks hackward. The fielils were clean and the crop in a 
guod state trf cult,ivation. The hay crop 
was yrumising, (:lover being esoept~iouallg heavy. Great destruction to 
corn and wlirat ensued from inundation in counties bordering on the 

It was estimatetl that  over 5W,OUO a i w s  unrlcr cultivation 
were ruined. The wheat crop was very niuch 1.wlow the average.- 
Wm. G .  Btwns. 

Indicciact.-Escessire moishre during first decade delayed farm work, 
and low teniIierature until last t.Iiree days of iiitmth ret,arclerl crop growth. 
Corn plant,ing tinisheal after the 15th, three weeks lat,e at end of month. 
Wheat and d ~ ~ v e r  harvest uuder way last half of nionth, clover heavy, 
whrat light. Oats uneven, suffering Iroin rust, and unpromising. Pros- 
pect. fur potatues fairly good. A11plc.s proniiseil less than average crop, 
and (nt,her tree fruit. light to  fair. Toniatws, meloiis, gardens, cucum- 
L e r ~ .  antl tobacco in fairly good condition.- W. T. Blyfhe. 

Ioicvc.--Cd)ol antl dry weather was favorable for wheat and oats, check- 
ing tenalency to rust and rank growth, but  cor^^ nnecled more warmth 
ant1 sufficient rainfall to prevent encrustiuy the surface. Good progress 
was made, however. in plantiugq replanting, and cultivating corn, and 
warmer weather in closing alecatle llrought the crop forward in better 
con~lition than was deemed 1aossible at the out.set. Hay harvest began 
early with good prospects. Apple em11 better t.lian in recent years.- 
Johk R .  Snge. 

Wheat harvest began in extreme south 
during secvntl week, est,euding to  central during fourth week. Corn im- 
proved as cultivation progressetl ancl temperature rose. Cutting first 
c r ~ , p  of alfalfa began tirst week and second crop last week. Grass flue. 
Apples in gootl cwntlition south, ~ O C J ~  north. Potatoes good crop, doing 
well out,sitle flooded district.-T. B. Jen:tiings. 

Ketitilcky.-The niont.h was exceptionally cool, the temperature averag- 
ing lower t.lian ever previously recorded for June in this section. Light 
frvsts were reported in some localities on the l2t.h and 13th, causing a 
litt,le damage to tender vegetation. The rainfall was about normal and 
fairly well distributed. The cool weather was unfavorable to corn and 
it made very slow growt,h during the month. Tho setting of tobacco was 
a1:iout coniplet,rd during t.he first half of the month, and it started off 
fairly well. Irish potatoes and gardens 
showed gnod advance. The harvesting of wheat was generally CON- 
pleted during the last week, and a light crop was reported. The cool 
weather was favorable to apples and there was less c,oniplaint of drop- 
ping than usual.-H. B. Hcrsey, 

,kicidiw?icc.-There was not suficient rainfall during the early part of 
the mont.h for agricultural interests, hat  general and sufflcieut showers 
occurred toward the close of the month. Unseasonably low t.empera- 
tures prevailed during the greater part of the month and retarded the 
growth and development of vegetat,iou. C!ott.on made very litt.le progress 
until toward the close of the month and the crop is generally two to 
t,liree weeks later than usual. Careful and syst,ematic cultivation caused 
stubble and fall plant cane to holrl their own, but spring plant suffered 
serious injury in some sections as a result. #of the cool, dry weather. Rice 
is promising. O a t  harvest was 
completed under favorable conditions. Truck gardens proniise a good 
yield.-I. Jf. Cline. 

bfarylntid c 1 . d  Delaic~ccre.-~~bundant moisture favored grasses, but hin- 
dered cultivatioii and harvest, while low teniperatures checked growth in 
corn. Wheat harvest progressed, giving light yields, but returns from 
barley and rye were fair to good; oats improved in the upper counties 

Oats were short, and uneven. 

ippi. 

hic~wu~.--ilool, dry month. 

Oats and rye did fairly well. 

Corn matla slow hut Iiealt,Iiy growth. 
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although affected with rust; mme hay was cut with local lose by showers; 
tobacco was grassy but grew well. Apples continued promising. Truck 
prospered, although lack of sufficient sunshine caused small crops to  
mature slowly.-Edward C. Emton. 

The 
early part of the month was especially dry in the northern counties and 
Upper Peninsula; ample showers during latter half greatly improved all 
vegetation. Wheat, rye, early potatoes, sugar beets, peas, and barley 
made good progress. Oats, 
garden truck, and corn were slow, corn espdcially backward. Haying 
began last week of month. Apple prospects continue promising.-C. F. 
Schneider. 

Minneclolu.-Dry weather continued in the Red River Valley, except 
for a few light showers, till the  rains of the 29th ancl 30th. Crops on fall 
plowed lands withstood the drought fairly well, but wheat, oat,s, barley, 
and flax on spring plowed land were in great danger at end of month. 
Frequent heavy rains in southern portions flooded lowlands and kept 
level lands wet. Rye and clover in bloom and winter wheat and tiniothy 
heading early in month. Haylng began about the middle of the mouth. 
Early barley heading and rye ripening about t,he 25th.- T. S. Outruin. 

Mise&aippi.-The mean temperature was the lowest on record for June. 
Cotton made very slow growth and a t  the close of the month was small, 
uneven, and about three weeks late, hut generally well cultivatetl and 
healthy. Corn did remarkably well: the early was laid by in fine condi- 
tion. Sugar cane. sorghum, 
and melons were promising. Vegetable crops yielded well.- V. S. Bdtleii. 

Mkouri.-The month was unseasonably cool, it  being the coidest *June 
of which there is any record in this State. The low temperature was un- 
favorable for corn and cotton and those crops were Icwkward, but aft,er 
the first week were generally well cultivated. Practically a11 crops on 
the Missouri and Mississi1)pi bottoms were rlestroyetl by floods, 1)ut re- 
planting was in progress during the latter part of the month. Wheat 
harvest progressed favorably, but t,lie yield was generally light. Oats 
were damaged somewhat by rust aiid lice, bat  1)roniised fair to good 
yields, except in some southern counties. Meadows macle a heavy 
growth. 

Mdumz-Cool nights and an insufficiency of sunshine made gromt.h 
of all crops rather slow. The precipit,atiou, however, was very favorable 
for all vegetation; the monthly amount was below the normal, but showers 
were gentle and frequent and all of the moisture was absorbed by tlie 
ground. The alfalfa crop is 
good and generally ready to be harvested. Hay and ranges made great 
improvement toward the last of the month, but the hay crop will be below 
the average. Potatoes are good and fruit prospec.ts are very good.- 
Montvoee W. Hayua. 

Nebraeku.-Rain and the wet condition of the soil early in the nionth 
retarded farm work. Corn planting and the cultivation of the early 
planted corn progressed rapidly in the second week and this work con- 
tinued throughout the month, a little corn being planted the last week 
in June. The low temperature of June, the late planting of much of the 
mop, and the retarding of cultivation by wet weather resulted in c,orn 
being unusually small and weedy at the close of the month. The month 
was very favorable for tlie growth of grass, and pastures were in fine 
condition, while the hay crop promises to be very large. Wheat aud oats 
generally grew well, although some rust appeared in nearly all fielils, 
but not sufficiently to do much damage. Potatoes continue in fine coil- 
dition.-G. A. Lovelud. 

Neratlu.-The weather throughout the month was very favorable for 
the growing crops and for harvesting hay and grain. Frost on the morn- 
ing of the 3d damaged garden truck slightly in a few localities. Irriga- 
tion water was quite plentiful in all districts, and t?rops of all kinds made 
rapid growth. Live stock iniproved in condition, the range feed and pas- 
turage being fine and abundant in all sections. Fruit prospects the best 
in years.&. H. Smith. 

New EiigZand.-The weather for t.lie month was marked by an unusual 
amount of cloudiness, temperature decidedly below normal, and quite 
uniform and excessive rainfall. The average temperature for the dis- 
trict, 59.50, is the lowest for June of record, and the average rainfal, 6.71 
inches, the largest for June. The weather conditions were vers unfa- 
vorable for all crops. Frosts occurred in interior and northern sections 
and resulted in considerable damage in some localities. The month 
closed with several days of favorable weather. All crops backward, and 
excepting grass, at a s tands t i l l .4 .  W. Smifh. 

New Jerwy-The chief characteristics of tlie month were the abnor- 
mally low temperature, excessive and uneven distribution of rainfall. and 
the very dense smoke that  prevailed throughout the State on the 4th. 
5th, and 6th. It was so dense that i t  obscured the sun and caused cnn- 
siderable irritation of the eyes. Cultivation aiid planting were delayed 
in the central and northern sections, the ground beiug too wet to  wi)rk.- 
Edzourd W. NcGunn. 

N m  bfemix-Almost daily raius during first two decades over north- 
ern portion, but in extreme southwest not greatly above normal. Ac- 
companying cold weather retarded crop growth, especially corn, and fvl- 
lowing closely on the lambing season killed many lambs and ewes. But 
the rains changed the aspect of the spring season from one of drought to  
one of excellent prospects for stock and crops.-R. bf. Hurdinge. 

Mdchigan.June was generally quite cool for best crop growth. 

Old meadows were rather thin and short. 

The planting of peas for forage was general. 

Apples continued to  decline.-A. E. Htrckdt. 

Grain is in fair to  good condition, but late. 

New Ywk.-The temperature was decidedly below normal, and drought 
continued until the 7th. After the 10th the ground was too wet for cul- 
tivation, and corn, potatoes, and beans were poor and very backward 
June 30, but a marked impi-ovement in wheat, rye, barley, oats, pastures, 
and meadows immediately followed abundant rains. Grapes continued 
promising, but other fruit generally light, except apples, which varied 
from light to  heavy. 

North CuroZiicn.-The month was very mifavorable for the growth of 
most crops on account of the unusually low temperatures that  prevailed; 
with the exception of .June, 1878, only, the month was the coldest on 
record. Frosts occurred in the mountain district on the 13th and 14th. 
The month was also very wet, farm work was interrupted, and crops 
hecame rather grassy. Cotton made very little growth and was very 
small a t  the close. Tobacco and all miuor 
crops did fairly well. Harvesting winter wheat, oats, and rye progressed 
fc%Vorably. The prospect fur fruit remained favorable in the central-east 
portion nf the  State.-C, F. von Herrmanu. 

North Dakoftr.--The month was quite unfavorable for crops of all 
kinds. The precipitatiou was considerably below the normal amount, 
and, owing to  the deficiency from foimer months, iluite a berinus drought 
prevailed over the State a t  tlie close of the month, on all except some 
lvwlands in river 1JOttOmS. Early sown wheat that was up and doing 
well, rlrietl out in many places, while that sown late failed to germinate. 
Fortunately the weather was cool aud partly cloudy most of the time, 
which was of  great help to all vegetation.-B. H. Bromo)/. 

Ohio.-The niean temperature was the lowest ever recorded here in 
June. Corn wa5 planteil late, germinated slowly, arid was amall a t  end 
of ninnth. Wheat was being harvrbteil in horith ant1 middle at end of 
mouth. with 3 ielil leqs than expected. Oats made fair growth. hut headed 
rather short. Clover and timothy improved; tobacco did very well; early 
potatoes yield well; gardens and pastures continued good, grapes and 
)blackberries promising; apple5 promise only light to fair crop.-B. L. 
Vultlron. 

OkZtihoittn (mtE 6dim TrrriforicR.-The weathpr conditions were more 
favorable for the cwltivation, harvebting. and growth of all crops: corn 
and cotton fieldh were well cleaneil: early corn was laid by and the late 
placed to a good stand. Cotton macle slow gruwth, was damaged by web 
wornis, and was in a poor to fair condition. Soft and hard wheat were 
harvested with fair to good yields o'ier C)klalionia and light to  fair yields 
over Indian Territory. Oats, alfalfa, and hay were being harvested with 
fair to good yields; the oat crol) was deteriorating at the close of the 
month, due to red rust. Cane, kaffir and broom corn were planted and 
came up to  a good stand: potatnes matured ani1 were being gathered 
with good yieltls: range grabs made a fair growth and stock was doing 
well.-C. bf. Strong. 

Oregon.-The early part of the mouth was dry and quite warm, but 
during the second decade cooler weather set in aut1 copious rains fell in 
nearly all sections. The rains were a great help to  crops in general, 
especially fall and spring wheat, whiiali were doing poorly on account of 
the dry weather. Hops, corn, potatoes, field onions, aut1 sugar beets 
made batisfactory ailvance. Haying was delayed on accouiit of the 
wet weather and lack of sunshine, and bome damage resulted to  clover 
and vetch through becoming overripe and lodging. Cherries did not 
yield well, hut there was an abundance of strawberries. Pears, prunes, 
and sonie varieties of late apples promise good yields.-Eduwrd A. Beale. 

Penn~ylun,iin.-TIie coldest and wettebt June in the hibtory of the 
seri ice. Drought broken and crops revived by copious showers of 6th 
and 7th, 1)ut cool weather and excessive nioisture duiing remainder of 
the month retarded plowing, planting, arid seeding, and was decidedly 
unfavorable to g r o ~  th  of crops. Month closeil with haying and httrvest- 
ing under way in southern counties; corn backwttrd, weedy ancl uneven, 
ancl growing slowly: pasturage ample: oats, potatoes, truck, and berries 
satisfactory; timothy improving rapidly; apples filling nicely, and other 
fruit* fair to scarce.-T. F. Toiomend. 

Porfo Rico.-Under the favorable conditions generally prevailing vege- 
tation took on a vigorous growth and all crops made marked progress 
during the mouth, except over a central area extending from San Juan 
to Poiice and westward over the south side, where there was a deficiency 
in the rainfall hO great as to check plant growth and in a few instances 
to  came tlie death of the plant. The plant canes over this dry section 
especially are somewhat backward and irregular, as much replanting had 
to be done. The coffee crop is decidedly 
promising, the tree6 almost breaking under the weight of the fruit. Ex- 
perimental cotton ib in good condition and promibing. The April plant- 
ing 1s iiow maturing. Mango and alligator pear trees are in full bearing 
with promise of abundant crops. Pineapples plentiful. Small crops and 
ground pro\ isions in average abundance. Pastures excellent.- WiZZinm 
H. Alescinder. 

South CuroZinu.--Cool nights and excessive precipitation over all but 
the western paits were ininiical to crops, especially cotton. Field crops 
could not be properly cultivatetl. Floods and erosive rains damaged 
bottomland crops aud hillsides, but bottomlandb were largely replanted 
to  corn. Unusually he\ ere hailstorms destroyed crops over extensive 
area&, necessitating much replanting. Tobacco suffered beverely from 
hail but otherwise thrived. Minor crops, garden truck, and pastures 
were not unfavorably affected, except that melons are much later than 

Farm work much delayed.-R. G. A l h .  

Corn improved considerably. 

Ratoons, however, look well. 
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Rockwell ........... 14.54 Malabar ........... 1.64 
I)iamoud .......... 11.57 Experiment ........ 2.27 
C i r a n g ~ ~ i l l e  ........ 3.86 Rlackfnot ........... 0.06 
Rantom1 ............ 6.13 St. John . . . . . . . . . .  1.37 
Butlerville. ......... 9.49 Valparaiso. ........ 1.32 

Hiiniholrlt .......... 6.04 West Uniou ........ 0.75 

265 

-1.65 1 

In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of ooourrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 

The mean temperatures for each section, the highest and 

and lowest temperatures, the average precipitation, and the 
greatest and least monthly amounts are found by using all 
trustworthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on record8 from stations that have ten 
or more years of observations. Of course this number is much 
smaller than the total number of stations. 

Summaoy of temperdwe and precipitation by sections, June, 1905. 

Ulysaes ........... ., 7.10 1 Anthony ........... 0.38 

section. 

Rayne .............. 
Boettchcrville, M d . .  
Oaosso ............. 
6 stations ........... 
Lanrel .............. 

\('aril t.herssille ...... 
iprincetnn. ......... 
Miles (' ity .......... 
6 stations ........... 
Itioville ............. 
Morrisvillv, Vt. ._ _.  . 
Pateraon ........... 
Alsmogordo ........ 
Eliuira ............ 
Washingt~Jn ........ 

Alabama ............... 
Arizona. ............... 
Arkansas .............. 
California. ............. 
Colorado ............... 
Florida ................ 
Georgia.. .............. 
Idaho .................. 
Illinois ................ 
Indiana. ............... 
Iowa ................... 
Kansas ................ 
Kentucky.. ............ 
Louisiana. ............. 
Mpryland and Delawarc 
Michigan .............. 
Minnesota ............. 
Mississippi ........... 
Missouri ............... 
Montana.. ............. 
Nehraaka .............. 
Nevada ................ 
New England *. ........ 
New Jersey ............ 

96 
94 
90 

101 
9.5 
95 

100 
94 

11.3 
49 
92 

in8 
90 
94 

New N e i i c o  ........... 
New York ............ 
North Caroliua ....... 
North Dakota.. ....... 
'Ohio ................... 
Oklahoma and Indiar 

Territories 

30 
30 

7 
,14,27 

17 
Z9,30 

28 

........... 
Oregon ............... , 
Pennsylvania .......... 
Porto Rico ............. 

Deer Park. Md. ..... 
Humhnlrlt .......... 
F'okegania Falls .... 
Walnut (;rvve ...... 
Irontoo, fiIontrrn1. . 
Toston ............ 
Agate .............. 
Hamiltnu..  ......... 

South Carolina ........ 
South Dakota ......... 
Tennessee ........... 
Texas .............. 
Utah. .  ............... 
Virginia .............. 
Washington ........... 
West Virginia ........ 
Wisconsin ............. 
Wyoming. .  ........... 

19 nianatieici .......... 

6 rat ten .  &I? ..... 
{Layton ......... 
~ ' h a r l ~ i t l e l ~ u ~ g  ...... 

30 tIighlaii~la ........... 

IS Kuntw, Okla ....... 
14 Rend, Silver Lakr . . 
7 1)nnliorr ........... 

19 ('ialrn ............... 
~~lel l ls4bli  ( '<l l l rgr..  . .  

- 
d 
M 
2 

a 
.._( I 

Q) UJ 
- 

73.2 
77.6 
70.4 
70.9 
59. 0 
18.6 
74.4 
64.0 
66.3 
66. 1 

64.6 

67.2 
68.6 
75.5 
66.3 
59.8 
62.3 
73.6 
67.3 
63. 1 
G4.5 
64. 4 
59. 5 
6.4.0 
64. 5 
W. 6 
70.3 
62.4 
64. 4 
70.4 

63.6 
63.5 
79.7 
74.2 
65.0 
68.9 
74.7 
65.7 
67.4 
63. 7 
65. 1 

G2.4 
5s. 9 

-0.49 Petruit ....... 
-2.38 Lrnd 

-1.53 Seymour .......... 
-0.93 Livingstam ......... 
-1.65 Orlell ............... 
....... Elk4b ................ ... 

... 

-5.0 
-2.1 
-6.6 

-4.5 
-1.1 
-3.8 

-5.6 
-6.1 

-5. 6 

4 . 6  
-5. 6 
3 . 9  
-5.3 
-4.6 
-2. 6 
-5.4 
-6.3 
+2 .8  
-5.0 

-5. 4 
-5. 7 
-4.9 
4 . 6  
4 . 1  
-1.6 
-5. 3 
-6. 1 

+3.1 
-5. 1 

-3. 7 
-2.2 
-6.2 
-4.2 
+o. 8 
-5. 7 
+3. 1 
-5. 0 

-4.1 
-0.8 

+o. a 

...... 

..... 

..... 

6.32 2 stations .......... 0.36 
5.22 Beaulieu ............. 0.36 
G.58 Boggnu ............ 1.04 
8.30 Bethany. .......... 1.22 
3.24 Rritte ............... 0.80 
5.64 Fort p d ~ i n s o n .  ..... 0.71 
1 . 6 0  5statl4bn.9 ........... 0.00 

14.60 Naiihucket, Mass. ... 1.10 
15. OP j ('ape 31ay (3. H .  ... .I 2.39 

Temperature-in degrees Fahrenheit. 

Statr1,iirg.. ......... 
Lndellr ............. 
Hent4,u ............. 
~:wkport ........... 
Ctiarl~~tterville. ..... 
(:lvarwater ......... 
Terra Alta. ......... 

Moore .............. 
Harvey ............. 

Monthly extremes. 

14.42 Ilne West. .  ......... 3.95 
R. 51 Oelricha ............ 1.00 
9.43 1)vrrsIiiirg .......... 0.58 

12. ti7 n i m n w w d . .  ....... 0.w 
1.T2 3 statiams. ......... 0.00 

15. 82  Hrihtol ............. 1.70 
4.74 Trinidad ........... 0.00 

12.30 Lillyilale ........... 2.01 

Reloit, ............... 0.60 
........... 0.19 

I 
Station. 

Thomasville ........ 99 
Parker ............ 120 
DecLueen. Warren . . 99 

Ephrat a. ............ 
E c h i . .  .............. 
Rarron ............. 94 
Hyattville .......... 103 

.......... 
Stcphensrillc ...... 

Forneg ............ 
............. 

Deniwn ............ 4 

17 1 1  3 r i ta t i t ins  ........... 
21 €:llglby ............. 
24 I Llall8l .............. 

................ 
Rurkrs Ciawllru ..... 

37 
47 
35 
18 
25 
44 

86 
26 
29 
2s 
'11 
37 
3 i  
31) 
25 
R'? 
2 i  
:is 
35 

26 
34 
54 
$2 
30 
32 

27 
38 
29 
34 

38 

1 
11 
13 
2 
2 

10 
11 
14 
13 
10 

10 
1 
2 
5 
1 
1 

14 
11 

2 

i n  

, 

3 
1 

1s 
12 

11 
I3 

1 
8, li 
24 
3 

18 1 1  1eI.s Rrp4,sr. ;; 1 1  Koepeui<.k: ......... i 261 13 
South Pa.inCity ..... ?2 11 

- 
d 
M 
2 
P 

a 
.4 

u m 
~ 

4. 88 
0.59 
2. w 
0. 07 
2 79 
6. 68 
6.00 
1.4n 
2.88 
3. 72 

2.86 

2. .1(1 
3.61 
4.18 
5.48 
2. 65 
1.96 

3.25 
1.66 
2.91 
0.45 
6. 71 
7.68 
3.90 
6.95 
6.  11) 
1. ?:! 
3.97 
2. 10 

1;. 63 
5.93 
R. 09 
8, (15 
3.95 
4 10 
0 47 
6. I16 
1.4s 
4.80 

1. %5 
1.27 

3.05 

I .  70 

- 

Precipitation-in inches and hundredths. 

Least monthly. Greatest monthly. a e= 
E 8  

G s a  
e u  I !  Station. Station. 
E9 

!a 
I- I- ~- 

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

-0.72 Mancbrster ......... I 6.30 1 1  Mayfi~ld. ........... 0.70 
-1.62 I! Lake ('hnrles ...... 9. I4 Rustnu . . . . .  .......I 0.99 
t 2 . 1 6  ~ a ~ h l i l a ~ Y V ~ l l e T . R I ~ l  13.87 Denton. hId ....... 2.10 

Hatam .............. ~ 9 . u  11 C'aiithray ........... 0.43 
Wsppingrrs Falls.. . 211.61 L i t t l ~  Falls ........ 2.20 
Highlands ......... 1% $85 rlttstJCJrlr ........... 1.92 
I'alrtal .............. 3.13 Mayville ............ 0.04 
1)avton ............. 9.09 Ripleg .............. 2.02 
lliiraut, Inrl. T..  ... .I 5. SS 1 1  Holdriiville, Iud. T.1 0.48 

Hay City ............ .............. 0.34 
Sqvnth Bethlelieni . . .  . . . . . . . . .  3.74 
('eutral ('~blon ....... ............ 0.03 

* Maine, New Hampshire, Vermont, Massavhusetta, Rhode Island, and Connecticut.. 

usual. The 
rains also interfered with wheat and oat harvest, and damaged grain in 
the shock to some extent. The conditions were more favorahle 1)y the 
close of the month.&. W. Bazier. 

South Dnkofa.-Frost on the 11th affected corn, potatoes, and gardens, 
but not materially. Drought in some northern counties the latter pni-t 
of the month inj tired spring wheat, oats, barley, spelt. rye, and grasses; 
otherwibe these cinps and also potatoes and flax did well. Flax and 
millet sowing mas about completed in the second decade. Corn, whivh 
was not generally a good btand, due principally to poor beed, was back- 
ward, but generally made good progress after the 15th. There was soiue 
local damage by hail.-S. W. Glenn. 

Tenmee.-The month was favorable to  crops. although the wet 
weather the firht week hinderecl farm work and the low temperature 
throughout the month preventeil rapid growth. Bat  the rainfall mas  
generally sufficient. Although somewhat backward a t  the close of the 
month corn, cotton, and tohacC0 were looking well; clover was uniihually 
fine; wheat was yielding much lielow the average: winter oats were gooil, 
but spring oats only fair; a good crop of hay was being harvested; apples 
promised a fair crop, but peaches were scare.--H. C. Bnfe. 

With the excep- 
tion of the southern and north-central portions, which experienced 
drought until the general raiufa11 of the 13th and l4th, all hections re- 

Frequent rains caused much rotting of peaches and grapes. 

Texaa.-The uiontli was the coolest June on record. 

ceived sufficient moisture throughout the month to keep vegetation in 
gond growing condition. The cno1 weather of the first half greatly re- 
tnrderl the growth of  cotton; under more favorable temperature condi- 
tion.: the plantr niade very rapid growth the latter half, but the crop 
was lbetween two and t h r w  weeks later than usual at the close of the 
mouth. Corn made very rapid growth and an average yield of the early 
planted is assured. Grain was harvested. Wheat, rye, and fall oats 
niade about the average yield and spriiig oats a light yield. Rice, sugar 
cane. and miscellaneous crops did well.-L. H. Afurdoch. 

Pre- 
cipitation was mohtly local in character and was unevenly distributed. 
Vegetation on irrigated soil inado a rapid growth, hut dry land crops snf- 
fered greatly from lack of  moisture. The cutting of fall wheat had be- 
gun in the extreme southern counties, and the yielil will be light. 
Spring wheat and oats, as well a4 sugar lieets, were in good condition, 
and indications pointed to good yields. The harvesting of alfalfa was 
vonililetrd during the month anrl average yield were generally realized. 
Pastures were drying up and the supply- of irrigation water, though still 
ample, was preceptildy diminishing.--R. J. Hyaff. 

Vir~inin.--Conkideralrle cool M eather prevailecl over the State through- 
out the month. particularly in the opening day.: and again about the 13th 
to  17th, while the precipitation was quite decidedly above normal. Crop 
groa t h  was, on the whole, favorable. Both winter wheat and oat8 ri- 

Utah.-The weatlier during June presented no unusual features. 
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pened and harvest was begun and gardens, pastures, and meadows did 
very well. The usual June crop of apples occurred, but it was for the 
most part not escessive, and an average crop was left on the trees.- 
Edward A.  Ezrana. 

Waahinglon.-Although the mean temperature of the month was high 
and the precipitation somewhat above normal, yet both were 80 badly 
distributed that the effect on the crops was not so beneficial as it ought 
otherwise to have been. Burning winds injured wheat during the period 
froin the 6th to the 11th. The first week of the month was cool, with 
severe frosts on the 3d; the last week was cool and showery, which was 
beneflcial for filling wheat. The prospect is for a short wheat crop. Not 
much haying done yet.-G. N. Saliabury. 
We& Virginia.-Showery weather, with moderate temperature and 

ample sunshine, generally favorable for crop growth, esoept corn, for 
which the nights were rather too cool. At the close of June wheat and 
rye harvest were well advanced over the southern section, with fair to  
good yield; oats were greatly iniprored and meadows were makiug good 
growth, with prospect for better hay cr01~ than espectetl: garrleus and 

potatoes were doing finely and millet was promising; apples were gen- 
erally a poor crop, escept in some counties in the panhandle section, 
where they were promising.-E. C. Vose. 

TViecmh-The month was deficient both in warmth and moisture, 
bu t  mainly favorable for oats, barley, spring and winter wheat, and rye. 
Corn made very slow growth and at the end of the uionth was much below 
the normal condition. On the 11th and 12th a severe frost occurred gen- 
erally over the State, escept in the extreme southern counties and along 
Lake Michigan, cloing considerable damage to winter rye, corn, and small 
fruits in esposed localities.- W. 31. Wiboai. 

W.otning.-The abundant and well distributed showers during the first 
two ilecades of the month were very lleneficial to the ranges and meadows, 
which at the close of the month were generally in excellent condition. 
The prevailiug cool weather during most of the month retarded rapid 
advancement of  grain. gardens, anal alfalfa. am1 those crops at the close 
of the mouth were nearly two weeks backward, although usually in good 
condition.- W. S. Pctltner. 

SPECIAL CONTRIBUTIONS. 
“LA LUNE MANGE LE8 WAGES.” A NOTE ON THE 

THERMAL RELATIONS OF FLOATING CLOUDS. 
By Mr. W. N. SHAW, F. R. S., F. R. Met. Soc. 

[Reprinted from Quarterly Jourunl of the Ro) al Meteorological Sotlety, 1902, lip. 95-100.] 

It is always difficult to be sure that different persons are in 
agreement in identifying meteorological phenomena, and I 
will therefore state in a few words the conditions to which, 
according to my notions, the French proverb refers. 

A single layer of drifting fleecy clouds-detached stratus-is 
rendered visible by the illumination of the moon not very long 
after sunset. The illumination not only shows the clouds, but  
shows that they are diminishing, and finally the moon is left 
in possession of an unusually clear sky. If this is not a cor- 
rect description of the phenomena to which the proverb refers, 
it describes a state of things for which I desire to suggest a 
physical explanation which is not without interest. 

I will put the matter in another may: A floating cloud, a 
finite mass of air carrying water particles, is losing heat by 
radiating into space through the clear air above it more heat 
than it receives from the earth beneath; the water globules 
will, in consequence of this loss of heat, evaporate, and the 
cloud will vanish. The converse of this proposition may be 
stated in slightly different forni, thus: A floating cloud is re- 
ceiving heat from the sun above and the earth beneath, and in 
consequence of this gain of heat condensatioll will take place, 
and the cloud become thicker. 

These statements are paradoxical, and to exaggerate the 
apparent paradox i t  is only necessary to point out that, as the 
cloud consists of saturated air, evaporation means a rise of 
temperature, condensation a fall of temperature; for evapora- 
tion implies more vapor in the gaseous form, which is only 
possible a t  a higher temperature, and vice versa. So we may 
reduce the proposition from the meteorological form to a 
more conventionally physical one, ancl say that the abstraction 
of heat from a floating mixture of air and water will cause ele- 
vation of its temperature, or briefly, will warm the mixture, 
whereas the addition of heat will cool it. 

The explanation of the apparent parados is R simple one, as 
may be seen from the following consideration: 

Suppose a mass of moist air a t  the surface of the earth to be 
warmed; it rises, and in consequence expands adiabatically and 
cools. Suppose that it rises just sufliciently high to form a 
cloud; then if i t  had been less warmed it would not have risen 
high enough for conclensation to take place. I f  it had been 
more warmed it would have risen higher, and a cloucl might 
have been formed even denser than in the first case. Supply- 
ing less heat before the condensation took place is, of course, 

curred; one side of the proposition follows therefore a t  once, 
if we can assume that the cloud was formed by the adiabatic 
cooling of rising air. It is, of course, the changes of pressure 
incidental to differences of level (due to change of density) 

equivalent to removing some after the first concleiis a t‘ 1on oc- 

which produce the paradoxical thermal eEects. But although 
this mode of treating the problem shows well enough that a 
cloud which is losing heat by radiation into space will grow 
warmer and disappear, it does not give any satisfactory proof 
that the cloud would grow thicker if the sun shone upon it. 

The course of events fur a floating cloud can, however, be 
very clearly followed out by means of Hertz’s diagram of 
thermal lines for moist air, which i H  publishecl in Vol. I of 
the Neteorologische Zeitschrift, ancl is reproduced in Waldo’s 
Moclern Meteorology.’ The diagram represents the state of a 
mixture of air and water uiitler varying conditions of pressure 
ani1 temperature. the lines of reference being set, out accord- 
ing to  the logarithms of the pressure ancl of the temperature 
from absolute zero. Siiice the pressure scale is logarithmic, 
etlual intervals a l t~ng it correspond approximately to equal 
steps of height in the atmosphere. The adiabatic lines for 
different stadia a i i~l  the lines of saturation for given percent- 
age composition, enable all the changes in thickness of a cloud 
uncler varying quantities of heat to be followed. The diagram 
is approximate only, but sufficiently nearly accurate to indicate 
satisfactorily the changes that take place in floating cloud. 
For this purpose we iuust add to the di:tgram a line inclicating 
the relation of temperature and height, or pressure, for the 
atmosphere in equilibrium, i. e., the line of temperature gra- 
dient. This, of course, is a variable line, ilependiiig on the 
coiiclition of the upper atmosphere for the time being; but 
supposing, for example, the temperature gradient to be uni- 
form and equal to 0.5” c). for every 100 meters (as given by 
Berson’s figures for heights up to ‘3000 meters), we get a line 
across the diagrani nearly straight. aiicl dropping 1” in tem- 
perature for every 200 meters of height, as shown a t  the base 
of the diagram. The direction of the line being fixed, its 
position on the cliagrani must be defined hy drawing it in the 
proper direction through a selected point representing the 
condition of a floating cloud. We may take a water cloud 
just above the freezing point, sap at  5” C., at  1200 meters 
height. Through the point identified by these conditions we 
can draw the equilibrium line of temperature, and know that 
whatever be the initial state of a inass of air it will rise or 
sink, following the changes which Hertz’s diagram represents. 
until the equi1il)rium line is reached. I n  fig. 1 certain parts 
of Hertz’s diagram are reproduced ancl the equilibrium line 
is added. The point d represents the state of the floating 
cloud at  5” C. at  1200 meters, saturated with about 6.2 grams 
of water vapor per kilogram of mixture, as indicated by its 
position with reference to the saturation lines which are 
dotted in the figure. QAQ’ is the adiabatic line for saturated 
air. SAS’ is the saturation line for G grams of moisture per 
kilogram of mixture; the clotted lines parallel to this on 
either side represent the saturation lines for 7 grams and 5 

The complete memoir is given in Abbe’b Mechanics of t h e  Earth’s 
Atiuosphere.-E~. 


