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TABLB i.-Disbibution of local rains at New &leuna. La., 1919, and 

departure from the group mean in eueh easdontinued. 
TABLE 4.--Dist7i~Zion of local rains at New &2urns, La., 1919, and 

departure from the group mean in each eaee-Contiaued. 

D a h  .............. 
O m  mean ....... 
Dub& ............. 
Park ............... 
JoffeR~n ........... 
Hall ............... 
h d o n  ......... ...- 
WmtherB~Ue8~...+ 
Algim ............. 

May. June. 

12 26 I 2 13 24 

1.60 1.62 0.6131 0.53 1.72 0.98 + .63 - .51 + .27 + 1 . 9  - .51 - .ll + .10 + .20 + .U - .46 - .01 - .14 - .46 - .02 + .52 - .45 + .16 - .31 - .33 + .01 - .3G - .36,- .ll + .21 
+.19 +.lo - . 2 9  -..53!-.15 +.01 

-13 + -16 - .55 + .55 - .35 - .16 
-26 - .23 - .32 - .34 - .3B - .33 
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July. August. 
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SUBSTANCES DISSOLVED IN RAIN AND SNOW. 

By SHERXAN SKAFFER. 

ptount Vernon, Iowa, June 10,1921.1 

The determination of the character and quantities of 
the substances dissolved in rain and snow is of consider- 
able interest and importance. M work is a continuation 
of the rain and snow analyses w&ch have been made a t  
Cornell Colle e for a number of years. 

ware pans, a t  an open spot near the center of the village 
of Mount Vernon, Iowa. Mount Vernon is a town of 
about 2,100 population, situated 17 miles from a manu- 
facturing center, and with no industries of its own. The 
samples were anal zed as soon as possible after they 

laboratory conditions, but every precaution was taken 
to avoid contamination. 

Forty-five samples of rain and snow were analyzed, 
during the period from August 18, 1930, to June 1, 1931. 
The preci itation during this period was 20.97 inches, 

inches of snow are taken as equal to one inch of rain. 
The nitrates,syhich fell during this period amounted 

to 0.60126 pounds er acre, assumin that 1 inch of 

comtent was 0.3 part per million. The highest nitro en 
contenf, wps 1 part per million on January 4, 1951. #he 
p - m t P 6 T  mwates is influenced by the length of the 
mterval between rains. X curve drawn for intervals 
between rains as abscissp and nitrates per inch of rain 
as ordinates tends to rise as tlie interval is increased. 
There is no noticeable variation of the amount of nitrates 
with the seasons. On the contrary, the average through 
the year is quite constant. When the amount of nitrate 
per inch of rain for encli month is coni ared with th5 

nitrates are greater when the rainfall is less-that is, the 
solution is more concentrated, as might be ex ected. 

method and no sodium carbonate is added before evapo- 
ratin the water, no nitrates are found. This would seem 
to infiicate that all the nitrate is in the form of free nitric 
acid. If this is true, the ammonia present must be 
united with some other acid radicle, or it would combine 
with the nitric acid. 

The nitrites totaled 0.03985 pound per acre. The 
highest figure was 0.03 part per million on May 17, 1921. 
The average was 0.0033 part per million. A curve 
drawn for intervals between rains as abscisss and 

The samp k es for analysis were collected in enameled- 

were collected. T i ey were analyzed under ordinary 

18.14 inc % es of rtiin and 34 inches of snow. Twelve 

water on 1 acre weig JI is 226,575 poun d s. The average a 

rainfall in inches for each month, it is F ound t-hat the 

When the nitrates are determined by the phenolsu P phonic 

~~ ~ 

1 The latest edition of Sinithmnian Mdmrologicd Tabled gives the weight d an inch of 
rainfall p r  acre at a temperature of E2' as 113 short tons or B6.W pounds.-Ed. 

Thearithmeticalmean ofall of theanalyses. 

I November. I September. I October. 

0.93 1.47 I 1.10 1.m 0.85 a94 3.51 + .24 - .37 -.az -.a + .M +.a + . w  

+ .a - .19 I+ .E - .19 - .65 - .52 +.a 
- . 2 4  + . 4 4  .iM -.66 f.40 -.40 -.a7 + .38 + .36 - .31 +1.32 - . I6  + .01 - -38 
- .1P - .oT, I+ .29 - .I3 - .65 + .41 - .47 - .29 - .17 I+ .01 + -30 + .60 - -03 - .I 
- .ll - .as/- .10 - .36 - .65 + .3S - .63 

nitrites per inch of rain as ordinates showed &IL increase 
with an increasing interval, but the curve was very 
irregular. The nitrites, like the nitrates, tended to 
greater concentration when there was less rain, but this 
tendency was not so marked as in the case of the nitrates. 

The total amount of free ammonia was 1.48045 pounds. 
The highest ammonia was in the snow of November 27, 
1920, which tested 5.1 parts per million. The average 
was 0.47 art per million. On the whole, no difference 
was founa in the amounts of substances dissolved by 
snow and by rain under the same circumstances. Tlus 
differs from the results of former investigators, who 
found that snow did not dissolve as much of the sub- 
stances as did rain. 

The albuminoid ammonia amounted, during the 
period, to 1.16052 pounds per acre. The hi hest being 
2 parts per million, on December 13, 1920, an Lf the lowest 
0 on April 1,  1921. The avera e was 0.38 part per 
million, considerably less than t % e free ammonia. A 
curve drawn between albuminoid ammonia per lnch of 
rain and number of days between rains showed a v 
strikin increase of ammonia with increase of i n t e r 3  
The a1 % uminoid ammonia remained on the average fairly 
constant throughout the year, as did the free ammonia. 
Both were lower in the spring than during the fall and 
winter. 

A total of 34.43179 pounds of chlorides per acre 
was found; The averaae chlorine content was 10.1 
rarts per million. The Ki hest was 49.7 arts per mil- 
ion. The chlorides were % ioher during t I: e winter and 

spring than during the fall. afl'hey were not found to be 
resent in constant proportion as was reported b 

former investioators, but varied from 3.5 parts er d 
lion to 49.7. ?'he chlorides show tlie same ten c f  ency as 
the other substances to be more concentrated when the 
rainfall is less. A curve between chlorides and intervals 
of time shows a tendency toward increase in chlorides 
with increase in tinie interval. 

The total sul hates amounted to 327.0619 pounds 
per acre, figurecfas SO,. The average was 29.9 parts 

er million, and the highest.lOl.2, on May 17, 1921. 
$he sulphates undoubtedly come from the combustion 
of the sulphur in coal used for heating. The amounts 
found rise from none in August, to 4.8 pounds per acre 
in September, and to 66.2 pounds per acre in February, 
after which they again dechne. 

Thirteen determmations of sulphurous acid were made, 
using N/10 iodine- otassium iodide solution against 

solution. Seven of the testa N/10 sodium thiosuphate P 
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Ni- 
Lrites. 

x 
Loo021 
.OOolS 
.m 
.OM107 
.ma 

showed none present. The avera e of the other tests 

The total nitrogen which fell, in all forms, was 3.28178 
pounds per acre. This was divided as follows: As nitric 
acid, 5.74 per cent; as nitrous acid, 0.511 per cent; as 
ammonia, 93.73 per cent. 

Grateful acknowledgment is made of the kind assistance 
and suggestions of Dr. N. Knight in carrying out this 
w0rk.J 
TABLE l.-Cheniical confents of rain and snow at Xount r.hriwn, Iowtc 

(pounds per w e ) .  
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per million on J ay 17, 1921. 
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NITROGEN IN THE RAINWATER AT ITHACA, N. Y.' 
By B. D. WILSON. 

[-4bstract rcprinted from E q .  Station Rrrord, U. S. Department of Agriculture, vol. 44, 
No. 9.1 

Studies conducted a t  Cornel1 Universit on the amounts 

rain showed that with nn average annual rainfall of 59.31 
inches, between May 1, 1915, and May 1, 1920, the soil 
received annually 13.51 pounds of nitrogen to the acre. 
Of this amount 11.5 pounds was in the form of ammo- 
niacal nitro en and 1.01 pounds in the form of nitrate 
nitro en. #he ammoniacal nitrogen fluctuated from 
mon& to month and from year to year, while the nitrate 
-nitrogen remained more constant. The amount of total 
nitrogen in the rainwater was to a large extent dependent 

of a.mmoniaca1 and nitrate nitrogen ad (9 ed to the soil by 

I Cf. Trieschmann J E.: Nitrogen and other com ounds in rain and snow. Abstract 
rep!" in ?do. W ~ A ~ E B  REV., Nov., l919* 47: &7. 

8 O d 8 C k W C ,  I I  (1921), NO. 2, pp. 101-110, 

The amount of ammoniacal nitrogen brought down in 
the rain frtlling at  Ithaca, N. Y., is said to be somewhat 
laroer than that reported from many arts of the world, 

A bibliography of 12 references to the literature of the 
subject is given. 

whae the nitrate nitrogen content is a g out the same. 

6 14- 7(4/) LONDON SMOKE FOGS. 
By J. 8. OWENS. 

[Abstracted from Thc dfrirorologieol Magminc, Loudan, Mar., luZl, pp. 2kk33.1 

The Advisory Committee on Atmospheric Pollution has 
Ltlways recognized the fact that the measurement of 
atmospheric pollution by means of open-topped gages1- 
similar to inin gages-gives an incomplete statement of 
t,he case because only those partides of dust heavy 
enough to be precipitated find their way into the ga e. 

impitritzcs over cities has been established. Instruments 
were installed at  the Meteorological Office, South Ken- 
sington, a t  Kew Observatory, and a t  47 Victoria Street, 
West,minster. Continuous records are now available 
since October, 1950. From these records curves have 
been drawn showing the amount of sus ended matter for 
ench hour over a number of days. T[is has been done 
for ordinary weok-days (exclusive of Saturdays and 
Sundays)! and for Saturdays and Sundays separately. 
In  drawing t,he curves the author splits up each group 
into foggy and non-foggy days. 

When more data are available it is hoped a study of the 
graphs will make it possible to state definitely what ro- 

A survey of t.he curves already drawn slows the at- 
mosphere least olluted between midnight and early 

n t  7 a. m.), a rapid increase in the amount and impurity 
starts, reaching a maximum about five hours later. About 
10 p. m. a rapid fall start.s, continuing until midnight 
when the minimum period sets in. 

Referring to the curve for nonfoggy Saturdays, there 
is no sudden fallin off in the nniount of smoke after 1 

is a distinct rise and a very marked peak at  5 o'clock. 
The inference is clear that since the shutting down of 
factories does not bring about a marked reduction in the 
amount of impurity recorded, factory fires are not mainly 
responsible for the pollution. Thus both the quantity 
of suspended matter and its distribution point toward the 
domestic heating and coolring fires as being chiefly 

Recently, however, a method of measuring the suspen % ed 

o h o n  of the suspended im urity is due to dome&ic fi rm 
for heating and cooliing an x what to factor furnaces. 

mornin when a1 P classes of fires are practically dormant. 
On wee a days and Saturdays at  about 6 a. ni., (Sundays 

o'clock when most 9 actories close; on the contrary, there 

3 

- - - 
res onsible. 

&om the somewhat brief data, so fa r  available. the 
writer ventures the opinion that the values plotted 
would indicate that domestic fires ap ear to be responsible 
for two-thirds of the total smoke in %v estminster.-H. L. 
I Forenaccount oftheamountol~msttercolleetedIngages,see thelo. WUTEXE 

REV., March, 192l,49; 1JB-160, 16Atmcupherlc pdlutfon." 


