
- -- 
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FRIDAY, APRIL 15, 1854. 

' ~ R - Y V B ; I , L ~ R ~in the west during the past fenr 
years vill s~lrely have inet the stateincnt that 
the r:iinfall of the dry region bc~-oiid the Mis- 
sissippi is increasing. Many rest ern settlers 
express the Ilasty conclusion that the cllange is 
a, steadily progressing one, and is due to the 
cultivatioil of the grountl ; and the niore ven- 
turesome theorists explain the increase as an 
effect of the better equalization of electric con- 
clitions of tlie atinosphere, as allo~vetl by the 
l q  lng of iron rails ancl tllc stretching of iron 
wires across tlie plains. The natural extension 
of these theories pictures the plains in tlie near 
future redeenled from tlieir present ~~nprofitable 
dryilcss by persistent occupation. It is well 
to set these niiwarrantable fancies face to face 
with Lhe matter-of-fact statistics lately pub- 
lished by tlie signal-service ; for, whaterer the 
cloubtfi~l possibilities of man's porer  ]nay be, 
the connection of' s~rch small artificial changes 
with rariation of raiilfall ill the relation of 
cause ancl effect is in the last degree qnestiona- 
ble. There is not the least reason to think that 
the rPgime of the winds and rain call be per- 
lnanently si-trected so easily, or that any pro- 
gressive c11:tnge is going on so rapidly as to 
make itself felt in a decade of years. 

Az to the fact of variation in rainfall from 
year to year, there is, of course, no question : 
this is a most ordinary condition, especially in 
regions of moderate precipitation, vhere a good 
share of the aniiual fall may be gatllercd from 
:L single storin. But, beyoncl this, the tables 
lately published show certain miclc-spread va- 
riations of iinl~ortance. Signal-ser~ice note 
no. ~ i i . ,prepared by Nr .  EI. A. IIazen, dis- 
cusses tlie variation of rainfall west of the &[is- 
sissippi River, as sllown in the records of nearly 
seventy statioiis from 1871 t . r~188% incl~~sire ,  
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with the conclusion that "many rnore Sears of 
obser~ation mill be neeclecl, as well as Inany 
additional stations, . . . before ally secular 
variation can be fully established." 'l'he tables 
show irregularities in the ainonnt of rain 
roughly conformable o~ er large areas. Froin 
1871 to 1873 there mas a general deficiency; 
about 1875, 1876, 1877, there was corre-
spoiitling excess ; 1878 or 1879 was notably 
dry again ; and from then to 1882 there was a 
geileral increase, but not above the previous 
maximum. I t  is therefore no~v altogether pre- 
mature to regard the variation of rainfall as 
any tiling but what may be, in the present con- 
dition of nietcorology, properly termed < acci-
dental ;' that is, clue to subordinate causes not 
yet determined, aild not to any progressively 
increasing factor, lilie cultivation or rail-laying. 

"THIS brings thein dangerously near the 
American category of dead heads ;' but, lest 
they should incur the additional reproach of 
being ' free luachers,' they will be allowed to 
pay a sum not exceeding two sliillings for a 
' square meal.' " This, from the comments of 
the Lonclon Times on the great American or 
Canadian promised hospitality to the British 
association, on its approaching visit to &Ion- 
treal, has reference to the alluring pictures 
helcl up of the trip west on the Canadian Pa- 
cific railroad. t Allowed to pay two shillings ' 
-what a favor ! -for a meal in a crowded 
saloon of a crowded steamer, first table, second 
table, third table, as the proinptness and skill of 
the traveller in 'jumping ' a chair may justify. 
' For a square meal ' in a tent, two hnnclrcd 
nlilcs froin the nearest cow, how glaclly the 
easy-going English traveller will pay his two 
shillings, -money which woulcl bring a cnp, 
a saucer, a plate, a knife, a fork, in Englancl, 
but in Canada's backwoods restaurant may 
only secure a saucer. HOW happy our English 
cousin with a saucer, and a blushing rustic be- 
fore him to inform him that there is hreatl, 
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perhaps, to fill it, but no beer, no milk, no good 
nTater, only bacl tea ancl bad coffee ! A few 
days of such l i ~ i n g ,  a glance into :L ' ainslieag,' 
a ride o re r  the streets of JiTinnil~eg, ancl how 
mistalien will appear the managers of the as- 
sociation in planning an American meeting ! 

THEvisits of foreign astronomers to obser- 
vatories on American soil hare of late xears 
been very freclnent ; ancl it is not, pcrhaps, 
too much to say that the impressions they 
have carried away have in the main been of a 
pleasantly favorable and in some insta~lces of 
even a surprising character. Occasionally they 
hal-e made free to express themselves with 
regnid to the somewhat rapicl derelopment of, 
ancl the fnture outlooli for, their science in this 
conntry ; but on l j~  infrequently have their 
opinioils and criticisms been placccl on perma-
nent record. Dnri11g the latter part of the 
summer of 1883, Dr. Ralph Copeland, astron- 
omer to the Earl of Crawford ancl Balcarres, 
ancl editor of the lately diseoiitiaued jourilal 
Cope~n icus ,passeel through the Unitecl States, 
and visited a goodly number of the more active 
observatories, anlong them those at  Cambridge, 
\iTashington, Princeton, Albany, ancl Clinton. 
IIis general impressions, as he iiloclestly s t j  les 
them, arc far froin ~uiintcresting; aiicl, while 
there is mtlch that has heen suggested before, 
American astrononiy has not yet advanced to 
a stage where 110 opportunity offc1.s for advan- 
tage from such suggestions. 

THC clecisio~~of our trensm.7 clepnrtnlent, 
by which fine weights, snch ns are necessarily 
used by every chemist, are for cnstonis pur- 
poses not to be regarded as ' l)llilosophical 
a~para tus , '  but as alticles norliecl in metal, 
is as plain a violation of the spirit of the lam 
as coulcl well be imagined. A siinilnr case 
preseritecl itself a few J ears ago, when a college 
in~porteci bottles for use in tlie chcinical labo- 
ratory. There mas no doubt about the fact 
that the bottles were to be used for purely 
scientific purposes. They were without qaes- 
tiorl ' philosophical apparatus ' i11 the sensc in 
which that expression is used in the tariff 

law; ancl yet the secretary decided that the 
bottles were to be classed as bottles, and not 
as ' philosophical apparatns ;' and the college 
had to pay cl~ity on thcm to the extent of forty 
per cent ctd valorem. I f  the law, as it stands, 
has any object, thnt object is, by relieving 
cducatio~lal institutions from certain burdens, 
to encourage the sprezlcl of linowledge. With-
out this object, the law is meaningless. By 
what right, then, does the secretary of the 
treasury decide that cclncational institutioas 
shall not have the benefit of the law? 

'J'IIE chiltl, seeing for the first time the even- 
iilg star, exclaims, ' 0 mamma ! God 112s made 
a star.' 1Iow should this wondering admira- 
tion of the ~~ovelt ies to the opening ~nirltl be 
received? The parent has seen many n star, 
lias possihly a great objection to stars froai be- 
ing o1)ligecl to n.atcli them for hours. Kext 
~norning the child may rush in n~itli open eyes, 
and de~nand the mother's sg.mpnthy, in its ex- 
citement over a passii~g TT-agon heavily loailed, 
and clrawii by six horses ; or at thc quaint 
huinaiiisin of the organ-grintler's coml)anion 
at the street-corner. 'rhese, again, are familiar 
experiences to the niother, a ~ i d  of themselves 
wo~llcl o11lg. call fort11 a lilonn at  the rumbling 
of the vheels or at  the squcaliing of the pipes. 
The child feels hnrt if sent away with only a 
'Yes,  dear,' or ' Ru11 along.' ancl nest  time 
~vondcrs to itself; hncl :tnotlier tiin(. not at  all. 
'Lo thc teacher :rlid to the editor rushes the 
boy of all ages, and vith tre~nbling voice ail- 
nounces that ,tlie tliiclrness of a mercury-clrol) 
on a glass plate is constant,' and suggests its 
ncloption as a stantlard of length, o~ that a 
rotating nlieel resists a change in tlie 1)laiie 
of its rotation, mid immediatelj- builds upon 
his experiment n perpetual notion, or that he 
has found some relation bct~vecn the 11113 sical 
co~istailtsof a few bodies, anil warps the others 
to fit sonic preconcei~ed theory. IIow is 
all tliiv enthusiasm to be met? liritli the 
cllilti, it is the evidencc of an active intellect, 
and gives promise for the future, and may be 
crijoyccl vith i t ;  with the boy of tender age, 
there is no h a r ~ ~ :in pointing out that he has 



come on tile stage a t  n cornp:lrntively late 
period 111 the ~ o r l i l ' s  activity, nnci that it 
monlcl bc well to inquire, before bo~~ i rd i~ lgwith 
joy a t  his new possession, whetlier it rnny not 
bc an old one in the ~ ~ o l ~ l d ' s  stock ol' li110wl-
eclge, or eve11 ~raluelcss : but l'or the oltl boy. 
the inco~rigible old boy. who is constnntly pop- 
ping LIP with his thcory of coii~ets, liis theory 
of the gjroscol~e, or liis verq. important meas- 
~ i r e ~ n e ~ i t s  n mercury-drop,of the thickness of 
what can be done? His questioi~s ailtl t:tilc 
rnay show evideilces of an a c t i ~ e  mind, but of a 
mind worhing nrithin a Chinese vnll of self-suf- 
f i c i e i~c~ .  IIc feels ii~teilsely ~nclignant vhen 
told to examine the recorcls, and conipare his 
vorli nit11 that of others. I le  is o11ly ~vorliing 
ns err'y p2liloioplier formerly vorhetl. nithin 
himself ; but n t  tliis :ige he is -a boi c.  

LETTERS TO THE EDITOR. 

*** Correspondents a?-e requested lo be ar brief as  possible. 
The mrite?,'s name i s  in all cases recjuii.ed as proof of  good f a i t f ~ .  

The use of the rilethod of rates in mathemat- 

ical teaching. 


IN,Science for March 26, Professor TVood, referring 
to the nlethod of rates, saps, "There is the same difi- 
culty i n  tlie f1uld:lrnental conception as in the infin- 
itesimal methotl; " and he represents a student as 
asliirig the queslions, " ' In  a li~athelnatically perfect 
engine, cloes the piston stop at  the end of the st rolte? ' 
'Does i t  reln:tiu at  rest at  any time ? ' 'Flow can i t  
reverse its !notion, if i t  does not stop P ' ' IIow can 
it cease going in one ilirection, and iilove in the 
opposite tlireclion, without stoppirig bet~veen the two 
motions ? ' " This difficulty, if it exists, ninst be met 
in the teaching of ~neclianics, and may therefore be 
disc~lsseil apart from the question whether it be ad- 
visable to fourlci the ilifferenti;~] calculus upon the 
co~iception of velocity. The for111 of the questions 
~vhich  Professor Wood pnts illto the I I I O L I ~ , ~ ~of the 
s t~tdent  sorne\vhat puzzles me. I can but suppose 
that Professor Wood answers ' Ycs ' to the first ques- 
tion ; bat;, in that case, how can the s tude~t t  asli tile 
third or f o ~ ~ r t h  The difficulty niust lie in cluestiori ? 
the answer to the second qilestioii, 'Does it re1nai11 
at  rest at  any tirne?' I t  woultl not be safe to an-
swer this q~les t io~l  : ~ tall in this for~ii, because it 
i~idicatesa coufusion of rnilid in the use of the word 
' tirne.' ' A t  any time ' lnigllt meat1 ' : ~ t  ally i ~ ~ s t a l l t ; '  
but the use of the word ' remain'  sliows that  the 
student probably meant ' remain at rest>for any time; ' 
that is, for any interval of time. To the question 
thus anle~iclecl,me call safely ansmer, ' No.' But 
having already ad~nitted t h : ~ t  the piston cloes stop a t  
a certain insta~it ,  namely, ' the  end of' the stroke,' 
the student l ~ a s  no occasion to asli tlie tliirti or fourth 
cjuestiori. Of course, :t stucler~t may be easilv pnzzled 
by the nletapllysical subtleties and soph<stries by 
~vhicha certain scl~ool of pllilosophv persuaded itself 
that  motion was ~ml>os~ible;but, left to hin~self, he 
has no more difficulty in appreciating the tlifference 

betweeri all ' instalit ' aud an ' interval ' of time 
tlian 11e has in distinguishing between a point and a 
line in geometry. 

Partlier 011 in his letter, Professor Wood asks,
'Does cl~nnge in the rate of snotion t a l ~ e  place at an 
instant, or dii~i1z(1an iiista~it ? '  I t  seems to me that  
if lie will tlispense with the colloquial use of the  
word ' instalit ' for a small interval of time, and sub- 
stitute ' d~rring an  interval,' the so-called difficulty 
37-ill clisappear. Do his studer~ts ever ask whether the 
positive ant1 negative parts of the axis of x are sepa- 
ratecl by a point, or by a space ? 

w11. \VOOI,SEYJOI-IXSOK. 
.innapolis, April 5 .  

Paleozoic high tides. 

Your reviemer of the Geoyl.r~pAisches jrthrbuch, re-
ferred to by l'rofessor Newberry in Science (No. 61, 
11. 402), was led, by the evidence given in brief below, 
to the conclusion that tides higher than tliose noTv 
observed, produced in the may exl~lainecl by G. H. 
Darwin arid iilustratetl by Ball, had occurred within 
paleozoic time. I t  mas ]lot, Iiowever, his intention 
to accept the gigantic tides described by Ball, ba t  
simply tides sirlwi$cntztly stronger than tliose of the 
present tinie; for these seem riot only warranted, but 
required, by tile spread of paleozoic strata. 

Soundillgs mid dredginws as sr~mmarizeit, for exam- 
ple, in the Lithologic dt%f?ond des mers, b y  Delesse, 
prove that the coarser land-derived sedinierits, such 
as form conglotnerates aild sandstones, are deposited 
within a moderate distance of their origin, excepting 
in narrow tide-vags, sucll as tlie English Chaiinel, 
where they stretch out farther; elsewhere, pebbles 
especially fall within a ver.y narrow fringe along shore. 
Tlie paleozoic strata of the eastern United States give 
ample evideilce of sitbinarilie tmnsportation of land- 
derived setlirneirts certainly three hundred miles from 
their sonrce, of sands at least half this distance, anti 
of clean sa11cls with pebbles certainly a hrlntlrecl 
miles; and this when nleasuring only from the pres- 
ent south-western margin of the Canibriarl strata. 
I n  this regard, the N e d i ~ ~ a ,  OrisBany, and carbonif- 
erous sanclstones and conglomerates, which overlie 
calcareous or shaly strata, frorn ~v l l i c l~  their siliceous 
elemerlts conld not have been derived, give very lnuch 
stronger eviclence than that obtained from tlie Pots- 
d a n ~sandstolie, which was formed during the advance 
of the sea over an  old land-surface, whose local vas te  
may liave forlriecl t.llis basal deposit close along shore. 
I niust conserlner1tly pcrsist in belicviug that  the 
spread of pebbles and sand over the old sea-floor dur- 
ing the above-named epoclls implies a greater trans- 
porting-force tlian is now lilio~vn in the modern 
oceans. 

The Jarassic sandstones of the Colorado plateau 
were, according to Cayt. Dnttou, cleposited with very 
little sl~aly ad~tlistureover an area of thirty-five thon- 
sand square miles. A liberal esti~tiate of the Ray of 
Fundy gives i t  under four thousand square miles, aud 
its deposits are rather n l ~ ~ d d y  sanily; that is, tlian 
lnuds such as were wasllcd out of the old Jurassic 
basin are allo~vecl to acc~lmalate in the Bay of Fundy. 
Whether the tides were ~ n n c h  stroilger in Jurassic 
time than rio~v, is perhaps an open question; but that  
marine tmnsporl.ation was then sLronger seems, a t  
least from this example, very probable. 

I11looliing for a cause of for~ner  greater activity in 
the ocean, we fi l~d it ouly in the possible rariation of 
the tides and currents, unless recourse be had to the 
older cataclgsinic theories. Ilicrcase in the velocity 
of cnrrerits neecls stronger differences between polar 
and equatorial temperatures, or an adva~itageous con-


