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lack at  present, and at  the same time to develop the resources of 
the country. In order to rnake the w o ~ k  of such a survey a s  useful 
as  possible, it is proposetl to inake the results known through the 
agency of the tlaily press and other pul~lications, to be issued as  
rapidly as  possible. It is to be hoped that the practical and wise 
measures proposed by the association ~ 1 1 1  be carried out, a s  they 
cannot fail to benetit the people of the State. 

L E T T E R S  T O  T H E  E D I T O R .  

',* Corres ,bon2ei~tsa r e  re?vcst i , t i to  d,? ns  6 r i e f  ns f ioss ible .  T h e  7uri ter ' s  Iznilze i s  
i l z  n l i cn sc s  reqzi ired n s p r o o f  o f , root i f<zi t i i .  

Tzu:~zfyco,4ier o f  tit? nu .iz6er coitt,aiiziiz,< /&is  co~iz:nvnicai io?z  ruill  be f ~ ~ r u i s h e t l  
f r e e  t o  a n y  corrcsijoma'ent o n  regliest.  

T h c  e d i f o r  w i l l b e  , r l a d t o p : ~ b l i s h  nrzy qoltcries consoiznat w i t h  t h e  c h n r n c i c r  OY 
t h e  j;ournnl. 

Is  the Rainfall increasing on the Plains ? 

Ix view of the recent discussion on this subject which has ap- 
pearetl in this periotlical, perhaps it will not be amiss to adtl a few 
remarks to those of Mr. Curtis concerning the errors which may 
arise in climatic studies from errors in rainfall recortls. Rainfall 
records have probably been kept as  long in Yew Englantl as  in any 
other part of the United States, and a number of thernngive intlica- 
tions of a secular change in the amount of rainfall. But Mr. E .  B. 
Weston, Desmond Fitzgerald, and others who have had occasion 
to stutly some of these records, state that  in certain cases the ap- 
parent change in the amount of rainfall was clearly due to the tlif- 
ferent rnethods pursued by different observers in measuring snow, 
and converting it to its equivalent in rain ; and they think but little 
reliance can be put in the results obtained from a cornparison of 
earlier with more recent recortls, Mr. \\Teston has also shown that 
gauges with tlifferent kinds of rims give persistently tlifferent re- 
sults. If these early volunteer records are of uncertain value for 
stutlying climatic changes,are those which are now being gathered 
by our national Signal Service to prove more s o ?  These latter 
records are in alnlost every case obtained from rain-gauges exposed 
on the roofs of houses;  and hence the amount of rain caught 
becomes a function of the wintl-velocity, a function of the mintl- 
direction, and a function of other variants antl variables, not least 
among which is a not uncommon change in the position of the gauge 
itself. Numerous experimental observations have shown that gauges 
exposeti on roofs catch more rain when exposed on the sitle opposite 
to the direction from which the wind blows,antl less rain when ex- 
posed on the same side from which the wind blows. T h e  writer 
thought that the large errors which may arise from this source were 
fully recognized by the Signal Service officers and by the scientific 
public, so that it was  unnecessary to call attention to them. But re- 
cently he has listened to two papers by well-known writers, dealing 
with changes in the amount of rain, especially in the \Vest ; and both 
these writers referred to the valuable records now being obtained 
by the Signal Service a s  furnishing a basis for future stutlies of this 
kind. T h e  present writer inferred from these papers that the errors 
arising from exposure are not so fully Iino~vn as  they ought to be, 
and hence presents a brief stutly of the Boston rainfall record, which 
is only one of several similar cases which have come under his 
notice. For  several years in succession the annual rainfall at  the 
Boston Signal Service station has been reportetl below the normal 
According to the Bulletin of the New England Meteorological So- 
ciety, in 1885it was nearly three inches below the normal, in 1886 
nearly five inches, antl in 1887nearly thirteen inches below. This 
seerned rather strange, since none of the nulnerous gauges around 
Boston showed such ~narketl deficiencies. Thus,  in 1887,when the 
Boston Signal Service station reported the annual rainfall thirteen 
inches below normal, the Harvard College Observatory, only three 
miles \vest of Boston, reported an annual rainfall t\velve inches 
greater than that reported from Boston, and one inch greater than 
the average of twenty years' observations at  the observatory. T h e  
observer a t  Lynn, Mass., ten rniles north of Boston, reported an  
annual rainfall fifteen inches greater than Boston, and six inches 
above the average of thirteen years' observations at  Lynn. Accord-
ing to the records of several gauges in Milton, ten rniles south of 
Boston, the annual rainfall \vas from nine to twelve inches greater 
than a t  the Boston station. These  stations are all so close to 

Goston, that it is rentlered entirely i~nprobable that there was in 
reality any great deficiency in the Boston rainfall ; and the apparent 
deficiency seems clearly due to a change in the position of the Bos- 
ton gauge about 1.883 or 1884. Previous to this the gauge had 
been exposed on the roof of the Equitable Building in Boston, antl 
these recortls were used in forming a series of averages or normals. 
Then thegauge was removed to a high tower on the Post-Ofice Builtl- 
ing, and since then there has been almost a persistent tleficiency of 
precipitation as  comparetl with former recortls, or with the records of 
stations surrounding Boston. Moreover, the amount of rainfall caugii t 
is evitlently a function of the wind-velocity, and decreases with i i i -

creased velocity of the wind. Thus,  (luring a gale on April 2,1887, 
the amount of precipitation reportetl from the Boston Signal Service 
station nras 0.22of an  inch ; while measurements by a number of 
observers in and around Boston showed that snow fell to a depth 
of over a foot, and when ineltetl gave an inch of precipitation a s  or-
dinarily recordetl. Again, during the storm of March 1 1  to 14, 
1888,the Boston Signal Office reportetl 1.25inches of precipitationp 
while surrounding stations reported three inches or more. 

It seelns a pity that our Signal Service gauges should be so batlly 
exposed, for these are  loolied to as  the stantlards throughout tile 
country ; and there is no tloubt that in the future, as  in the past, 
there will be attempts to pro\reclimatic changes from their records ; 
but the writer feels that  any one who has had experience with rain- 
fall observations will looli dubiously on any conclusions based on 
such recortls as  exist at  present. 1-1. H E L M  CLAYTOX. 

Blue Hill Observatory, Map z. 

Significance of Sex .  

SOAIE recent publications on the subject of the significance of 
sexual reproduction, especially those of Dr .  Weisslnann (-q7afuve, 
xxsiv, p. 629, 1886, and xxxvi. p. 607, 1887) and a short abstract of 
a lecture by Hatscheli (Anyznls  aand rlilng-nzlize q f ~ ? i t t u r a l H i s t o v y ,  
i. p. 163, ISS~), have intluced me to draw brief attention to sollie 
speculations of my own on this subject, published several years 
ago. 

I .  Dr.  \\Teissmann, in his admirable paper on the significance of 
polar globules (~Vatz t re ,xxxvi. p. 607, 18871, after showing that  
there must be some very great benefits resulting from the introtluc- 
tion of sexual reproduction, says, "Such beneficial results will be  
found in the fact that sexual propagation may be regartled as  t h e  
source o/ zirn'zbin'ibal 7~arL'nbi l i t j~,  ;~zate?-inlfz~rizishzit,<~- fop- n a t u r a l  
selection." Now, in an  article on genesis of sex, published in the 
P o j z ~ l a r  .Science Alrloiz?h@, December, 1879 (xvi, p. 167)~and repub- 
lished in the lie7it~e ScLi'?ztz&~~e for Feb. 15, ISSO (xviii. p. zzoj,the 
same thought is distinctly implied, though not tlistinctly expressed. 
T h e  whole contention of the article is to show that the object of sex 
is the funding of indiritlual differences in a cornmon offspring, 
thereby improving the offspring; antl, further, to show how much 
pains nature has taken to make intlividual sexual differences greater 
and greater in the history of evolution. In the last paragraph I 
say, " Such mixing protluces more plast ic  ~ z a t u v e ,  more generalized 
antl therefore more progressive form." 

This was  written nearly nine years ago. Meanwhile the thought 
continued to derelop in my mintl. In a boolc (' Evolution and its 
Relation to Religious Thought ') just now publishetl, but most of 
which, and especially all on this subject, was written three years 
ago, the same thought is much more distinctly expressetl. On p. 
220 I say, " W h y  was  sex introduced at  al l? There  are doubtless 
suficient reasons of many kinds, but the f u n d a m e ? t t a l  retrson con- 
?zecfedwith evolz~fz'o7z z's the  f z t n d z i g  o f  lizdivz'dz~nl d z ~ e r c n c i ~ s  zit n 
conz??zo?z ofsprzi?y, theveiiy ygivziq to  t h e  qfs$ri?tg n te?z~ie?zyto  
d ive~qe7z tvnrintiolz." Again on p. 223 : " Lbnz$Zexz'ty o f  i?c/cevitnnce, 
like complexity of composition in chemical substances, g.zbcs i~zzsdn- 
bz'IiQ t o  the  enziiryo a ~ z d  ZinbziZ'ty to  vnrh t io7z  t o  t h e  o f s p r z ' ? y ;  n f t d  
t h i s  zit i t s  t u n t  fur~zz 'shcs n tn ter in l  f o r  sclectio?t o f  the-jittcst." This 
was written in the fall of 1884; but, being much pressed with other 
work at  that time, I laid aside the manuscript, and only toolr it u p  
again, finished it, and sent it to the publisher, about a year ago. I do 
not bring this forward now by way of reclamation, -for even if I had 
any right to make such, which I have not, I care little who brings 
out a truth, -but partly because I would not seem to borrow an 


