
aged a t  the top and bottom of the circles, a1111 in tlie 
upper left-hand corner. The proportion of cal~iis 
lo  xvi~ids is shown by the shading of a sector ill the 
central circle (none lioted in the square here copied). 
Number and average of barometer and air-therrnorn- 
eter observations are in t,he lower left-hand col,ller, 
~v i th  the average difference between dry and wet bulb 
tl~ermometers. Temperature and specific gravity of 
the sea are similarly recorded on the riglit. The ad- 
vantage of sllch record ovcr final averages is at  once 
allparent : it slio~vs not only how ~vell the various 
observations agree, but also the measure of trust to 
IIA placed in the results, as indicated by t.he ~itunber 
of ob3ervations. I t  is, of course, a little clificult to 
read at  first, b~ l t ,  with a few days' l)ractice, there is 
no fu~ , the r  trouble. The charts for the Cnpe give 
less detail than those for tlic equatorial district, and 
t,lleir diagrams are of a 11irtc11 simpler pattern. Sor~le 
of tlre more recent charts ~vil l  be collsidercd in a 
seco~ld article. TIT.31. U-LVIS. 
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k r  t,lic outset t l ~ e  lectl~rer snggestrd, as perhaps a 
more appropriate title fur his remarks, ' Coal as a 
factor in ii10cIern history,' or 'Coal as the great re- 
forlncr and revoli~tio~iizer.' 

By revie\ring past history, it u;ould 1)e noticccl that 
certain great events had talicri I J ~ ~ C C ,each of ~ r h i c h  
rnxrked a step in the adv:~nce of civilization. The 
corlrlection I~et~veen e ~ e l ~ t s  alwaystllesc W:LS not 
apparent: but in fact they mere interdependeut, and 
fornied a logical sequence, in many cases one directly 
or indirectly causing the nes t .  Thc nucicilt Greelis 
were famed for their litcrary and ncstllctic cnlture, 
in which tlicy esccllccl all other peoples, ancient or 
modern. Their llo~rever,passionate te rnpera~~lent~  
and systcin of slavcry, left uiilaid the rnaterial foa11- 
dations of perm:tricnt natio~ial prosperit,y. Agztin: 
thc genii~s of tlic Ron~ttil? had displiiyed itself in thcir 
military achieverncnts; and, doubtless, I t o~nc  would 
have continued to be the illistress of the ~vorlri, liad it 
not been for t11c I~~s l i r i ous  and profliqale l~tlbits into 
which her people drif tetl, a11 tl tlirough ~ r h i c l ~  she fell 
an easy prey to thc b:trb;~rians. So mo~~s t rous  mcrc 
thcir excesses, that their pilrlislnncnt was i~lcvitablc 
and ovcrmhelming. The excelle~lcc wl1ic11 those ria- 
tiorrs hat1 attained had, iio doubt, bcncfited si~cceeding 
gcnerations. 

The secret of trire and perm:xllcnt progrcss con-
sistcd in the application of science to the useful arts; 
:~nd  thc devc lop~ne~~ t  of this Eanclamei~tal principle 
of progress had conllllciicetl o~i ly  tllu.ing niore recent 
years. This was the power that 1l:trl revolntioiiizcd 
social and politica,l life. No one rcvoll~tion hatl 
cffectcd thorough and pcrmal~e~i t  cllnllgcs. Uy the 
instrumentality of each, the light of liberty had shoilc 
for a brief interval, bnt tlie intolera~lce ~vhich  mas 
put down by i t  had been too often succeeded by equal 
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oppression OII t,l~c: pa1.t of those who had conle iuto 
power. Yet eacli change had irrollgl~t about a con- 
dition whereby the masses of tllc pcople hail gained 
a greater or less advalltage; and the power mhicll 
eacli revolutioi~ had 1:~fcen from the sovereign hncl 
becn given to the pco1)le. These excl~anges of power 
were more apparent in the history of Eiiglalld than 
of any country on the E n r o p e a ~ ~  co~itinc?nt. There 
the reign of crery king had 11eer1 despotic until the 
time of Icirig Jolin, when the llagila Charla mas 
~rrested froin liim, and tllns m:~staken the first step 
to~vards tlle tnle libcrty of the snbject. l-Icnry VII l . ,  
disregardir~g all laws, 111uman and dirine, had assumed 
as ~rinch clesl)otisn~ of action as mas colnpatible 
with tile t11cn slowly adral;cing state of civiliza.tion. 
Elizabeth, too, lvns conspicno~~s for her assumption 
of unli~iiited power. S o r  ~ v a s  power less Cro~n~r,cll!s 
snprenie than that of the liings and queens before 
I~inr. The11 followotl the court of Charles II., ~ v i t h  
all its splentlor aiirl rice. Ent soon aftcr, wlieli the 
housc of Hanover flo~~rislied,a certain popular 
rJovt!r bcg:cn to tl~itlerl~iine tho aulocracy of royalty. 
The11 the 2:ir.l of Cliatllz~m, the clclerl'itt, albeit with 
n~ucl l  individual pridc a ~ ~ d  and with liaugliti~~ess, 
no special sympathy with democracy, l~ecanle charn- 
pion of the E11glish people, and wielded a power 
which had never before heen held by any subject of 
the crown. Pi t t  clec1:lrecl t1r:~t lie represented the 
peoplc of Englaiitl, n,ncl Willie's resistance to the 
~,oyal party again and again cai~sed his election as a 
~nelnber of the X1o11se of Commons. The last, at- 
tempt at  despotic power, on the part of the reigning 
motlarch, was the n~i jus t  taxation by George 111.of 
Engla~ld's  American colonies. Since that  t,inie tlie 
power of tlic subject had been illcreasing in Englanil, 
arid at  this day tlrere was no country in which the 
rights of tlle indiridual I\-erc ~ n o r c  f~t l ly  recogtlizcd. 
Thc conscrvatisrn of the El~glish nat io i~  had uot per- 
initted the dethronciricnt of rank nntl title. This was, 
in thc opiliioil of thc lectirrer, l~robably the result of 
inheritance, not clioice. He said, morco\-nr, that 
tlie distinctio~l of rank held in checli tlie po\l1cr of 
nioncy, nntl rcfincnic~nt ailtl cultutc were tliercby 
advanccd ; but, if tlic presellt illonarch 77-ere to :~ t -  
ternpt to resrlrnc the dcspotisnr of sorilc of her lircdc- 
ccssors, a storm of revolution \rould sweep away 
monarch and thronc and peers. ]?or this cliangct! 
arrd a~ncliorated coliclition of ;tffairs, special credit 
was clue to Sir Eobcrt Pecl, C'obclc~~~ John Ilriglit, 
ant1 Mr. Glads to~~e,  13111 t,l~c tlic present premier. 
full t r iu~nph of rlcmocratic principles liacl not yet 
1)een fully realizccl in E~;gland, althougll it was rap- 
idly approacl~ing. I t  mas worthy of note, that each 
Parlianlcnt iilt.roduccd more liberal measures, and 
that  the power of tlie House of Conlrnons was fast 
supersedir~g that of the Eousc of Lords. England is 
now not only the Ironic of freeclom, but an asylum 
for the oppressed. IIcr shorcs are sought as places 
of rcfilge by fugitives of all Binds, rho here found 
justice, and, if innocent, safety. 

The rnoral nncl pllysical condition, too, of the pres- 
ent generation, is raised; and this age is conspicuous 
for its religions freedom, luxury, and the iirliieve- 
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~nen t s  of scientific invcstigatiori. We of this day 
scarcely realize that lriany things which are iiow 
consiclered necessaries of life merc absolutely un-
know11 a. linndred years ago. Tliese changes liave 
been wrought by the action of cause aiid effect. 
Iiow iiiteresting was tlie inquiry into the causes of 
this pcaceful revolution that h:td been and still was 
going 011! Sorne llistorixiis 1i:~d ascribed Ihe cliangrs 
to certain inlierent qr~alities in Inan, wliicll niust 
develop a?  time rolls along. Others refcrrecl t.11is 
progressive state to tlle contil~ned effects of tlie 
Refor~ilation, anti coiisideretl i t  as tlie Eroit of a purer 
and broadei, religious faitli. Tlie lecturer admitted 
1,liat tlie cmancipntiori of tlie mind f r o ~ n  r i~~r row 
dogmas had liatl its e l c r ; l t i~~g  influence, but denied 
that tliis n-ould entirely account for the present con-
dition of civilizatio~i. Since thjs age of freedom is 
also an age of scepticism, he contended that the most 
potent cause of the eirli~iencc of England, aiid of tllc 
spread of democracy, was tlie production of \vealtli 
througli tlie industrial arts, -wealth created and con- 
trolled by tlie untitled classes, wllo Iliercby acquire 
self-respect, self-assertion, arid political power. All 
Ilistorians hat1 recognizetl tliis truth in part, but had 
stopped short uf tllt: coilclusio~~s, to the bpertlc-wl~ ic l~ ,  
er's niintl, (:very niiprejc~ilicetl mail must reach. 'Pl~e 
developirieiit of rnachincrg ant1 tlie useful arts coil- 
stitnletl tlie rllost distinctive feature in tlie aspect of 
our inocieril life. This liad created cities, provided 
occupatio~i for the people, ancl was the means ~ r l ~ i c l i  
had supplied tlie majority of our material warits. 
Antl tlie agent of this development was cocil. 

This co~ic l~~sioi l  to amight, perlinl~s, appear bc 
reductio act ubsttrdum, but he thought that the trntlr 
of t l ~ e  assertioti coultl be denioiistrnteil. Coal snp- 
plied us with light, lie:~t, and ~notive power, witllout 
~vliiclionr condition mould be one of darkness ant1 
inactivity. Tlie wlic,els of incl~istry ~ o u l d  be stol)petI, 
and the cliamcteristic activities of rnodern life ~voulei 
be arrested. I n  a pound of coal vxs  storecl sufficient 
force to raise 11,5S0,000 polulds one foot; micl it liad 
been estimated, that, oil an  average, 1,500,000 foot- 
pounds 11-cre utilized ill the cornbnstion of a pound oi' 
coal. Supposilig this ainoullt to be etlu:~l to tlie 
force exertetl by one xiail in a da,y's Iabur, tlien three 
hundred pounds of coal were equ:Ll to tlie force 
exerted by one innn in a. \vliole yew: in other n.oi.ds, 
a ton of coal yielded a forco oqual to tlle labor of six 
luen ancl a boy for a year; ant1 the force exerted by 
the avcrage airiou~it of coal prod~~cecl in E n g l a ~ ~ d  in  
n year ~voulcl be equivalent to t l ~ e  labor of two l iu~i-  
drerl riiillio~~s of nleil for the sanie perioil. A 1x10-

ment's reiiectiol~ would col~viilce us of tlie irnnlerise 
effect produced by tliis force up011 our iilodern civil- 
izat,ion. If ,  out of tlic a~iionnt of coal annually 
raised frorri the E~~g l i s l i  niines, 20,000,000 tons repre- 
senteil tlio net profit, it voulel be seen that this profit 
was equivalent to t.he 1:~bor of 133,000,000 people, 
~r-orlci~lg Was it, tlieii, ten hours a clay for a year. 
surprisilig, that, n-ith such a revenue, Englanel sliould 
be tlie richest aation on tlie globe, or tlie most pro- 
lific? Slic line1 planteel colonies in tliose parts of the 
c~r t , l ,.rrl~icliwere richest in agricnltural and mineral 

resources; to wit, tlie United States, Canada, Aus- 
tralia, New Zcaland, Cape of Good Hope, Iridia, 
Jamaica, etc.: aiid these are fast becon~iiig great 
~iationalities. This marvellous success liad by some 
been att,ributed to psychological rather than material 
causes; but the t-rue cause, the speaker thought, was 
the developaient of machinery and the industrial arts 
coiiseqrlent upon her abundant supply of coal. I n  
tlie thirteenth ceiitury, when coal was first substi- 
tuted for ~rootl, arid eren a century later, its use was 
regarded as a nuisance, and actually forbidden by 
royal enactment, on accon~it  of tlie sniol<e which il, 
evolveel. Indeed, Iiirtory told us that in 1257 Queen 
Anne, ~vi fe  of Henry III . ,  left Nottingliarn on account 
of tlie smoke causecl by the buriii~ig of coal. By the 
middle of tlie sisteentll centiuy, Ilowever, coal was in 
general use, and a considerable quantity was exported 
to Prance. I n  1621 Duelley llad devised a xnetllod 
whereby stone coal conld be snhstitutecl for charcoal 
in tlie mannfacture of iron. Theri came gradually 
tlie introductiori of steam-engines in place of Ilorse- 
power, and iron rails instead of ~voode~r  ones, for the 
transportation of coal from the mines. Tlie years 
1702, 1576, 1815, and 1820 were conspicuons for irn- 
proved clia~lges in connection ~v i th  steam-locoaiotion; 
ant1 in t,lie last-riitmed year wrought-iron was snb-
stituted for cast-iron in tlie mailufactnre of rails. 
Fifty years ago ltobert Sterenson perfected the loco- 
niolive, tlins nialring the railroncl the great pathway 
of traffic and travel. The lecturer then cite.11 statis- 
tics ~vhich shon~ed tliat tlie increase in the produce 
of iron and steel was proportional to the ainon~it  of 
coal produceel. Tliese ~vere,  Ile said, not only factors 
in tlie progress already noted, but were its proximate 
cimses. I t  was worthy of note, that in those great 
El~glisli to~vils, sucli as Alanchesler, Liverpool, Leeds, 
and Ne~rcastle, ~vliere coal was most largely used, the 
roice of the people Tvas riiost pomerful. 

The lecturer tlten reviewed the possibilities for 
advancement in the Uiiitecl States, with its coal area 
of t ~ v o  liundreil arid fifty tllous;liicl square miles. H e  
referred to the almost uiilinlited cleposils of iron, 
copper, lcad, ancl the precious metals, aiid to t l i ~  
ras t  wealth to be clranrn from tlie soil by a thorough 
system of agriculture. Thus he argued tliat the 
Uliited States possessetl all the quslilicatioiis neces-
sary to mnlre it a greater niid liappicr couiitry tlian 
the worlcl liacl ever seen. 'l'lie great danger arising 
from these vast resources was tile ~vorship of the 
wealtli they \rere clestiriecl to produce. The general 
accilmulation of ncaltli by a rlation was urlcloubtedly 
a blessirig; but ~vllen held by tlie few, causing tile 
impoverislimelit of the many, it could only be re-
garclecl as a curse. We might, however, hope, tliat 
wlien the evils of wealth-n.orsliip exceeded a certain 
litnit, tlie people would again rise and correct theni, 
as liistory Leaclies us they bare  clone in tlie past. 
Anlong tlie influe~ices ~vliiclr teiided to restrict the 
effect of wealtli on legislatiori, was the introduction 
of civil-service reforrn. Tile contest between labor 
and capital was far from ailjnstmerit; but the problem 
\v;k5 under careful consitler:ition, anil in some in-
stances bad been lirnctically ~v roug l~ t  out to the satis- 



factlion of all imnietliat~ly conceriretl, ant1 to the 
i~istruction and guidance of otllri.. The remody for 
the excessive lovi: of ~ n o n e j ~  R-oulrl bc fo11nd in the 
aitbstitutiori of otticr and hiclier objects of ambition. 
'rhis coulil not be expected at  tlris stage of our 
it;~,lion's growth, but, it ~voultl come wit11 greater 
maturity. This age, I-re said, was the sced-lime, and 
*lot the harvest; nor could tile fall corn appear until 
.rfter t11c intermediate stages of the blade and ear. 

AT p. 72 of the second v01~11rle of this journal, the 
observations of tho solar spots, made during tile pre- 
vious six years by Professor Todti? now of A~nhers t  
college, mere collated, and the in fe re~~ce  diawn that  

the present ~ n a s i n l ~ ~ ~ n  
of spots had nlreacly passed at 
the middle of the year 1883. Tlte re~narlrablc solar 
outbursts, occurring at  intervals throughout that year, 
-~rtdthe continued ~nanifestatioil of spot-activity dur- 
ing the present year, have led to renelvetl tliscus~ion 
, ~ f  this subject abroad, whcre very different views 
are helct by the leadi~lg autilorities in sol;tr physics. 
Dr. Wolf of Zurich inclines to the belief that we have 
not yet the daia for determining accurately the epoch 
.nf rriaxirnr~m; much the highest monthlu maximum 
having occnrred in April, 1882, wliile the relative 
riumher expressing the spot-prevalence for the  year 
I883 is easily seen to I)e greater tllaii that  for the year 
previous. Faye thinks the rnas i rn l~n~ i~ntlonbtedly 
past, aud regarrls the spottedness iluring 188:: as "just. 
such secondary lnaxi~na as 'might well occur in the 
ijrogress of a periodic phenomenorl whicli passes 
rapidly and witlioul hesitation ft.olil a n~ininzum to 
the follo\vi~lg maximum, but mhicli passes gently by 
.I series of secondary oscillations fro111 the maximum 
to the followirig minimurn,' as it is well known the 
.;olar spots do." TVolf states, that in lSSd there were 
rio (lays without spots, while there were four such in  
1888. Tacchini of Rome concludes, fro111 the spot-ob- 
servations of 1882 and 1888, that  the solar activity has 
beer1 on the illcrease duriug the lat.ter year: "for, ai- 
iliorigh the difference in the ixuinber of spots is very 
small, tlie number of groups in 1683 llas been very 
1nuc.11 greater, and tlie extent of the spots has been 
' ruly ertraordinary: it has been dortble that of 19S2." 

Dr. Spoerer of Potsd:trn calls attention to a qnestion 
regartling the numbers, and positions on tlie solar 
.;urface, of tllc spots observed during the  past thirty 
years. While it has long been recognizecl that, lhe 
spots are rnost numerous, not at  the solar equator, but 
in zones of solar latitude about lSO to 2U0, Spoerer's 
~liscussion en1phasizcs the fact, '' that, from tlie time 
.)f one minimrun 11ntil the nest, tlie region of greatest 
spot-frerlueilcy grarlnally drifts downrrard fro111 the 
hone SO0 to 3S0, to the ini~ncdiate rxeigbborlloocl of the 
cqnator, and that  about t,he time of maxiniunx its seat 
lies about 1 7 O  or Is0. As the nes t  mia io l~un period 
is approached, spots Illore than IS0 fro111 the equator 
gradually bec.orne rarpr tlian spots of 35" latitude 
and npwards were at  tile time of maxinlum. But 

directly bhe time of minimurn is past, spots begin to 

appc?ar again i11 those Itigher 1:ttitudes wllere but very 

few, perhaps not a single one, had been seen for sev- 

eral gears." As justly remarked by the editor of 

ilxe O b s e r v a t o ~ ~ , 
this law of sudden trarifer of spot- 

activity from orre zono to another is olio of thc rilost 

~t~riir ing solar research, and nlust be 
revelations of 
accor~nteclfor by that tlicory of spot-periodicity ~ ~ h i c h  
would be accepted as satisfactory. 

ltegardirig the detern~ir~atioil of the present spot- 
maximun~, thc sarne writer observes, that the chief 
tlifEculiy lies in a variety of opinion regarding wlrat 
class of data is to I)c accepted as affording tlrc true 
i~idcnofthe slate of solar activity. T l ~ cunusual tnag- 
nctjic perturbations lravc occurred in  coincidence with 
" the appearance or rapid tlevelopnlent of some single 
spot or group of spots of abnorlnal esteirt," and not 
at, the sarne tirne with tile existence of great nu~nbers  
of small spots. It would appear, thus, inost lilrely 
that t,he tot,al spot-area, rather t l ~ a n  spol-nunlbers, 
slionld be talccn i ~ s  the truc index. 

(:UYOT'S VIZIEW O F  CREATION. 

Creation : or t lv  biblical cosmogony ill the li,qht o f  

modern scie~zce. A a a o ~ ~ 
By GUYOT,1,L.L) 
S e w  Porlr, Scribner's Sons, 1654. 16+139 p., 
9 pl. 1 6 O .  

HE great eminence of l'rofessor Guyot 111 

scveral depnrtments of scie~ice is a guaranty 
that nhat  he writes is worthy of' attention. 
'L'lie sitlg~ilai. simplicity anil clcarilcss of liih 
stxlc rnake mliat he writes intcrcstiug. But, 
illore tllan all, the ear~~estness,  the truth-loving 
si~lcerity, tl~lcl deep devor~tness of tlie man, in 
all lie ~vrote, or said, or did, take captive tile 
reader, or hearer, or companioll, aacl bear Iiinl 
along by the force of sympathy. Tllcrc has 
bccii no teacher in this country nlio has in- 
spired his classes nit11 deeper persol1:ll love. 01 

prof'onntler reverence. To  us who knew him 
wcll, liis verr  presence as n bencdictio~i. It, 
is hardly necessary to say, therefore, how 
deeltlj. ancl sincerely we s j  mpatliize with tlic 
clevout spirit rnIlic11 pervades this his latest 
booii, and the noblc aim of the author in pttb-
lishing it. Surely, if we nlust lime reconcilia- 
tions of illis Icind between tlie geo1ogic:ll record 
ailtl tlie Mosaic cosmogony, tliis oric is tlte 
rroblcst and tlie most rational wllich we hale  
j e t  seen. If  any one's cleclining fjilli still 
reqnires such to~bic, .cvc most corclially recom- 
mel~tl this oilc : but i t  lias long seeined to us 
that a ofcomplete c l ~ u ) ~ q e  crir is tlie better, 
indeed the only, reniedy. TtTcbelieve that the 
tirne is rapidly approaching, if it has not al- 
ready come, ~vhen t l ~ c  nliole subject nlust be 
looked upoli from a different and Iliqher point 
of view. We have otusetves, in earlier Fears, 


