
so~nemhat g ~ e a t c r  dekili ilia11 the fol-mer. 
These puh!ications hring iogether [lie besr data 
a\~ailn?,!:? spprosimzii~ly rep~.esenlative of lapi-
tad<?4U0 i n  central and eauienl 1Taiked 8t:ites; 
they carry {he values to aititildes tlhat are much 
higher t.hnn aviation iv2i eyer need, and which 
13-ill oill>r be exceederl ?ISthe ordinates of the 

practice.' 
Turni:ig agnin t,o the Sz/?uc! j ,  -re find that 

the i i~ for~ l la t io~ l  is conreyed largciy by charts 
and tx5les. The fo;mer present the ntatter as  a 
whole, showing the vertical and geogyaphica! 
distr;ba+ion of the scresal msleolological ele- 
ments over t l ; ~entire central nnil eaitern United 
Btaies. The latter are more precise, and are so 
c o n r e n ~ e ~ t l yan'angecl that the hasjc conlpn ta- 
tionnl material f o r  innumerable aerolopical 
strtdies may be found rhefe awsiling t l ~ e  Z~LI-

dent. The text is brief, bnt clear and cogent, 
nnrl call4 adtention to the significnnt featilre- 
~f the "s9rvey." 

The s:?mmary is based not o l ~ l y  upon the 
Bite statiol~s of the Wenther Bureau. at presant 
operating (Dne west,, S. C., excepted, sinre 
this station has been in operation only about 3 

year and a 11a1f) but Y ~ S Oup011 the records of 
the Til-i~e s i l l  Ohscrvatorv and the Itfount 
\ycatlie~. Cb.;ervsiory. Thus clizln from eight 
serological .;:ations fairly -,ve!l di,:ril)a:eci, 
whose records Yary from ahoat tv:o to s c ~ e r i  
years, have forxed  the basis of the snmcy. 

The arrtlior shows 1l~at  the vnll~es hasecl upoil 
a fire-year record do not vary to a:?:: significant, 
extent from those $lased l!pon a thr.ee-year 
~.ec~;*r],-45 one might expect, She diffei.ences 
between tho arerages of the three and fix~e-year 
record 
. . . arc greatest a t  or near the surface, -where 
Lhc? amount in a few caws t o  2" C,, in teitlpera-
tme, 1 111b. ill haroiiletrie pressure and o;ipoi 

[VOL.LVI, So.  1-15? 

&Te~ertheless. it is ckemed satisfactoto:*y, f o r  
practical purposes, to regard the preserii meaai 
as normals. The aut l~or  explains further thar 
a lonacr record is necessary f o r  the northern 
than for  xhe southern atationr, for  the ';inter 
than for  the summer (owing to the greate: 
variability a t  the colder stations anct in tlte 
colder seeion), am1 a t  laxer than at higher 
aliitudes zbore the surface. Thus, while 30 to 
40 years aye desi:.d~le lengths of resorci f o r  sar-
face data, a much shorter period is necessary 
f o r  the upper levels. 

To attempt to present in  absiract the many 
s~ri l i ing and interesting featuyes of the 
numerous diagrams n-onld be imposs~hlc, owing 
to the conci-,e prcsentiziion in the original. Thc 
1mge Anld of infomation is indicated by the 
following topics selectcd from Ihc legends : 
Seasonal a ~ e ~ 3 g e  ttcmperatnres, re1ati~-e humirii-
ties, vapor pressure.;, fo r  each station from 
the 5urfaee to about fire k;!ometers; gcograph-
ieal disli ibnc;on of nieail P u m m e l .  an& n-intar 
and arilltral ~ba~omctr ic  presanrcs, tempers-
tnrcs, relative hmtlidity, vapor p~ tssnre, den-
' ~ t y  and resultant winds; mcaw semonal iriiid 
veloc:tieq and il:e percentage frequenoy of c l i f -
ferent ~vi i~cl  directions. All of these data es-
lend he111 the 5n;f'nce to levels three to five 
l<ilometei~s &ove sea-level. 

The s!udy of aero1ogie:ll data is two-fold, 
endjracing average cond;tions and current clata, 
This p~~b?.ica~tion from i.he Aerological Division 
of the 'fircather Bureau forms an admirable 
coa~rihution to the former ficlcl. Such con-
tri'bntions form a setting for  the :;tv,dy IT€ cur-
rent data. But, in splie of the ikcso.i~nt.ing 
challenge of the v.ppexL air 'o the forecaster, 
the ailequate and eoliipiete application of cur-
rent nerolo,-ical clnta mu% av<ail the ~xicil>ic;n 
and amplificalion of the aerological ?Bs.eau. 

pressare, and :@ per ceut. in i.clnt.ive buinidi?;~. 
Eifferences in Icnsity are in no case signifi-ant. 
The season31 meand of all elenients nn:lsrall~~ 
shorn better agrrcment than the lrlontllly mean:;, 
2nd tlic :iilnu:~i1ncnn.3 for t,hc shorter an13 loilger 
period &irenIiriost identical, i t  is ~ I iu sevidel:! 
that  f o r  i!~i:i:clcr~?li:~iition. ,coi?nol values, p:ir.-of 
titularly tl13se iipr ::to ~no:ltl;i~~longer series of':1 

obse.xvationi: is ncc:es?inry than tha t  upon which 
the p:*i.s~~lt i~ bxsed.su:iii:lr,rp 

SPECIAL ARI'ICLES 

DEFICIENCY OF ATMOSPHERIC DUST IN 


COAL 
Is eonnection with ctuilie;. in eolian scdi-

mentalion the writer recently has become inter- 
ested i n  ,an apparent discrepnitcy antorig (1) 
che rato of cleposition of arnlospheric dnqt, ( 2 )  
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the amount of ash in  coal and (3)  the rate of 
accumulation of vegetation leading to the 
formation of coal. To the casual observer i t  
appears that there ie not enough mineral 
matter in average coal to allo~v for  the'amount 
of atmospkeric dust which mould be deposited 
with the vegetation in the time ordinarily as-
sumed to be required for  the accumulation of 
vegetable matter in coal. 

From everyday observation the universal 
presence of atmospheric dust is apparent. The 
work of Freejl H ~ ~ n t i n g t o n , ~  Reid3 and others 
emphasizes the qnantity as being much greater 
than commonly supposed. However, i t  is not 
the amount of dust iqz the air, but the amount 
that is cauglzt i n  standing water o r  by vegeta- 
tion that is significant in  the present oonnec-

S n  average of the ani~lyses of ash content 
fo r  representative coals of the United States 
given by ?.I. R. C%mpbell+hov-s the following: 

GRADE O F  COAL PERCEXTAGX OF ASH 

Lignite .............................................. 8.25 

Sub-bituminous .................................... 7.8 

Bituminous ......................................... 8.7 

Semi-bitutninous ................................ 8.7 

Semi-anthracite .................................. 11.75 

Anthracite .......................................... 13.7 


The last two averages are based only upon a 
few analyses. 

It has been stated in  text-books that about 
9,000 years is required for  the accumulation of 
sufficient vegetable m a t t e ~  to make one foot of 
bituminous coal. There is no reason to believe 
that this estimate is not a t  least approximately 
correct. 

I f  dust was deposited from air  during the 
coal-making periods at  a rate of ?/lo00 inch per 
year-which a t  the presen't does not seem ex- 
cessive-9 inches of dust would be accumulated 
during the period of 9,000 years. Conse-

1 Free, E. E. : "Tclovement of Soil Xaterial by 
the Wind," U. S. Dept. of Sgriculture, Bull. 68. 

2 Huntington, E.: "The Pulse of Asia." 
3 Reid, Clement : ('Dust and Soils, " Geol. Mag., 

N. 	 S., December, 111, Vol. I, 1884, p. 165. 
-1 Campbell, hl. R. : "The Coal Fields of the 

United States." General Introduction, E. S. 
Geol. Survey, Professionn,l Paper 100-8. 

quently, v i t h  every foot of bituminous coal 
there should be 9 inches of atmospheiic dust; 
that is, every foot of average coal wonld be 
about 75 per  cent. dust. Even %oooo inch of 
dust a gear would result in  coal with 7% per 
cent. dust. And this does not take into ac-
count the vegetable mineral matter! 

Apparently the problem leads to three ques- 
tions: (I) I s  the importance of dust grossly 
exaggerated? (2) Has  the time so commonly 
assigned to the accumulation of a foot of coal 
been overestimated? (3) Were the areas 
which would serve as sources for dnst during-
the coal-forming periods-and especially the 
I'ennsylvanian-exceedingly restricted? The 
articles cited above emphasize the presence of 
dust in  a way to induce the reader to believe 
that the importance of atmospheric dust has 
been overlooked rather than overestimated. I f  
Ihe tinle allotted for  coal formation is fairly 
accurate, we would be led to believe that the 
sources and perhaps the means of transporta-
tion of dust .were very much restricted and 'that 
the current evidence for  a fairly moist, uniform 
climate on a land surface heavily cover;?d by 
vegetation and restricted i n  area, becotnes 
better established. 
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-The selectitre aotivation of alumilza for  decar-
bosylation or dehydration: HONERADKINS. In  
seeking experimen.ta1 verification of the idea that 
the activity of a catalyst for an organic reaction 
in a heterogeneous system is conditioned by the 
magnitude of the distance betmeen the atomic 
nuclei of the solid catalyst, five distinet kinds of 
alumina have been prepared from the alumirlu~n 
alko-xides, aluminum hydroxide and hydrated 
alumina. I t  has been shown that the size and 
shape of the alkoxyl group is a determining factor 
in the relative extent to which decarboxylation or 
dehydration is induced in esters, alcohols and 
acids by the alumina prepared from the solid 
alkoxides. An increase in "molecular porosity, ) ' 


