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Assuming, as he does, that these crania are all 
pre-glacial, and finding among them both long and 
short skulls, Dr. Eollmann arrives inevitably a t  the 
conclusion that already in pre-glacial tirnes the Inen 
of America had cranial and facial forms widely dif- 
ferentiated into varieties which have persisted until 
the present time, in spite of lapse of time, and change 
of environment. The persistence of type leads him 
further to question the probability of an alteration 
of race-characters from change of environment, or 
the possibility of the development of another, more 
perfect race. 

A KINDERGARTEN S Y S T E M  OF 

CFIEMISTRY. 


IT appears to be a law, that, whenever a 
hypothesis of fundamental importance is intro- 
duced into a science, i t  is utilized for all sorts 
of purposes for mhich i t  was never intended. 
This is certainly true of the valence hypothesis 
in chemistry. The conception that the smallest 
particles or atoms of the elements differ from 
each other in regard to t h ~  number of other 
atoms with wliich they can enter illto combina- 
tion, is the result of a profouncl consideration of 
the facts of cliemistry, and its significance can 
be comprellencled only by those m11o have made 
a deep stucly of these facts. Thevalence hypoth- 
esis is utterly meaningless to those who do not 
know consiclerable about chemical substances 
and their action upon each other. Notwith-
standing this, the mere n~echanical considera- 
tions involvecl in it are so simple, and can be 
so readily illustrated, that we find incompetent 
teachers thrusting them upon ttie attention of 
beginners even before any sort of notion has 
been conreyed in regard to the nature of 
chemical action, or of the clistinction between 
elementary and compoun(1 bodies. \\'e need 
only pick up any one of the sinall test-books 
in corninon use, and, ten chances to one, we 
shall find ail example of' the kind of treatment 
referred to. 

I t  monld be difficult, however, to find any 
thing to equal "The chemists' and stuclents' 
assistant, or, Kindergarten system of chemis- 
try," which has recently been brought to our 
attention. The aathor or inventor of this sys- 
Sem evidently thinks that the essential things 
in chemistry are not compounds, but formulas ; 
that, if one can mauipulate formcllas with suffi- 
cient skill, he knows chemistry. Now, in or- 
der to deal with the formulas, it is not at a11 
necessary to 1 ~ 1 1 0 ~  com-any thing about the 
pounds represented. A very few simple princi- 
ples, which a child can thoroughly cornpreliend, 

are alone required. Itre are therefore at last 
in a position to study chemistry without any 
reference to chemical phenomena. The odor 
of chlorine and of sulphnretted hydrogen, the 
activity of oxygen, the conduct of acids to- 
wards bases, need no longer be known to the 
student of chemistry. Laboratories for in-
struction are superfltions. All we need is 'The 
chemists' assistaut.' This wonderful thing 
consists of a box containing a number of blocks 
of different shapes. The simplest blocks, which 
represent the simplest atoms, have but one 
angle : others have two, three, four, five, or six 
angles, and represent respectively the bivalent, 
trivalent, quadriralent, etc., elements. A col- 
lection of such blocks by itself is not a very 
harmful thing, and we can conceive of the 
blocks being usecl in connection with a course 
of instruction in chemistry without leading to 
an entirely false notion concerning the things 
represented. Their use, liowever, would require 
the greatest care, as they would be more likely 
to do harm than goocl. JtTheii we reacl the 
author's explanatory worcls, me first recognize 
the enormity of the system with wliich lie has 
presented us. After stating in general terms 
how the bloclis are to be used, he says, '' For 
lectures or class illustrations, this system mill 

a Ions on be exceedingly useful ; for the illustr t '  
the charts and blackboard will address the eye 
as well as the mind of the student, and conse- 
quently will lead to a quicker conception of 
tlie subject lectured upon. 

' < A s  this system is identical with that of 
thc liindergartea, the young students will be 
charmed with the various forins which can be 
made by the elen~ents, some of which are ex-
hibited in the following illustrations." 

We then fiild some illostrations of chemical 
reactions which certainly do charm the eye ot' 
even the old student. The first one represents 
what talres place when water acts upoil calci- 
um oxide. Oxygen, with its two points, joins 
two single-pointed hydrogen blocks, aucl we 
have mater. Calcium (two-pointed) fits close 
to oxygen (also two-pointed), and we have 
lime. Tile change to the hydrate, or, as com- 
mon people call it, slaked lime, is too abrupt : 
we therefore have a11 intermediate stage rcpre- 
sented. This is called the ' cracked-up ' stage, 
though, from the general appearance of the 
formulas, we are inclined to think tliat it night 
better be called the - explodecl' stage. Final-
ly order is restored, and -re hare a peacefrl, 
symmetrical-looking group, which, we are glad 
to be told, is ' calcic hydrate.' The idea of 

The cheinints' and stucle7lfs' assistant; or, K i i ~ , l ~ ~ g n ~ t e ~ ~s y .  incl~tding in chemical equations tlie intermeal- 
tprn qf c/lelrristry. 13s \ ~ I L L I A ~ IFARIEIL.P\'e~v1-orir, Author,  ate ' cracked-up ' stage, is. we believe, originnl 1884.l 
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with the author. It cannot fail to fascinate 
the youthf~ll student in the liindergarten. I t  
11:~s long been maintained that the eleme~lts of 
some of the scietlces might be taught ~ ~ i t l i  ad-
vantage in the kindergarten. I t  re~nai~iecl for 
the inventor of this s j  stem to show holv readily 
this may be clonc. The expense is a mere 
trifle, and no pre1)aration on the part of the 
teacher is recluirecl. 7Ve shall so011 fiilrl our 
childreli rnalring ninrsh-gas, or ' ethene dibro- 
rnide,' or sllon7ing how nitrate of ~)otassinm 
a i d  sulplluric acid are converted into nitric 
acid a~lcl hydric potassic sulpliate ; we shall 
hear them making tlie fine clistinctioii bet~veen 
1)lain water and cracl~e~l-111)water; ailil me 
shall be obliged to confess t11:lt the method b r  
~vliicll we Tvere tauglit the elellleiits of ckiemis- 
try TYas a very cumhersor~ie one as cornl)ared 
with tlle simple lnethod of 311. Farmer. 

TVliile fnllj- recognizing tlic linmoroils fea- 
tures in thc Billtlergnrtcli systeiii of cl~emistrj-, 
IT c c:lnnot avoid a fieling of di.pressio~i mheli 
11 e ~ e g a r d  it as eritlence of a state of miticl 
wliich is J ery prevaleiit. 'I'oo maay teachers 
of clie~niitry, like i\Zr. Fnrriler, magnify the 
iinportance of formulas, allcl losc sight of the 
facts wllicli they represent. This is tlie crying 
evil in clicinical instruction at  the presellt time. 
The teacher who - l r~ lo~rstlie theory,' but 
cloesn't . ii~low the practical side of the sub- 
jcct,' is still abroad ill the lancl. 

TIIP worl; is oile of the slliallcst of this 
series; b r ~ t  it is oiie of mcrit and irnpoltxiice. 
~ll thoagh the number of fossil pln~lts from TTir- 
gillin stlnta hcrc ell~l~neratecl is riot great, they 
arc so thoroughl~7 illr~strntc~cl, and so critically 
cliscnssecl, tliat their dingriostic I alae is lh11y 
brought ollt. I'lofessor Folitailie may fail13 
clailli to have deinoiistr:~ted, from evidence for- 
~lishecl i)g tile plants alo~icl, that thcsc older 
liiesozoic beds, nrl~icli liad not 1)leIiollsly been 
clearly clisting~lishccl fiom tlic J onnger ones, 
and had bee11 colnmoi~lj- grouped nit11 the kit- 
tcr ar the trias of Tvlrginia, can scalccly extei~d 
so low as the exticme nl)l)er trias, aiiil coiiibrnl 
iiiore closelj- to the rhaetic of Fi:l~lconia, 13aj -
icntli, 2nd Pnlsjd, or c~ en to tlic lias of R:ij~n:~- 
linl. 

This coiicl~~sion, of conrsc, is cleri! ctl fro111 

an analysis of the s~ec ies  discoverecl, and a 
study of their affinities witli species obtained 
from strata in other parts of the world, whose 
geological position is fixed ~ i t h  some degree of 
accuracy. This subject is cliscussed a t  length. 
Tlie substance of it cmi be given in a few 
wor(1s. 

The whole nr~mber of distinct plnnts de-
scribed is forty-fire. Eight of these were 
already kno~\  11 from other localities uniler es-
tablished nmnes ; four mole of this class are 
referrecl to dilrereilt genera or species : mak-
ing twelve iiot co~~fiaecl to Virginia. Of the 
reniai~liiig thirty-three nhicll are so coilfined, 
llitle hare close aWiiities with species filleaclj 
tlcscrihed. It thus appears that considerably 
over linlf of the entire nninher are peenlinr to 
the locality, nncl have no weight it1 determitl- 
ing its horizon. The decision mnyt therefore 
t a r ~ le~itirelj-upon the twenty-one species whicll 
are citlier tlicms~lres for~tld outsicle of Virginin, 
or are 11e:lrly allied to snch ns are so foulid. 

The author lins l~a r l e  some errors in liis table 
of distiibution, such as the onlissioil of Sclii~o- 
neura planicostnta, ~vhich he describes ill the 
test ,  nrld tlie failure to nssig~i Ctei~opliyllnii~ 
Brauniaiiuin to its proper horizoii (~haetic). 
Tliese correctio~ls inacle, we find that ~vliile 
o11lr oilc of tlie species (Asterocarl~us platy- 
rnchis) has its liearest afinity with an esc111-
si17ely triassic plant, aiid 0111~7 seven have their 
llcarcst afliliities nit11 exclusively Jurnsiic 
plar~ts, there are tell which hare either heen 
fouild in the rliactic only, or are most closely 
allied to such as have only bee11 so fouacl. 
Thus thirteen specics, or about fixe-eighths, 
inny be classed ns rhactic ljlaiits : aiid orlly 
f o ~ v ,or less than one-fifth, call at best be set 
clo~v~l The seven Jurassic species as triassic. 
are mostly froin tlie lias, or lower oolite, which, 
~vllile not negativing tile rhaetic cliaracter of 
the Virginia beds, cloes seem, nhen coil~lcd 
wit11 the rest of the ericleiice, to iiegative their 
triassic cliamcter. 

\Ye I in~ c iiot space to go further into det:~ils, 
:illcl nil1 mcrcly adtl, tliat, ~rhile our analysis 
oS liis facts diRers slightly froin that ~ilade l)y 
I't ofessor Poiitaii~e, tlie coilclr~sioil n liicli flon s 
f'roiii it is thc s:inie ; ~ i z . ,that ill so far ns fos- 
sil l>l:lnts c:in be del)ciided u1)oii to co1rel:lte tile 
cleposits of different 1)alts of the noild, those 
of tlie IZiclimoiid coal-fields point to tlic rl~nctic 
of Phrope as the age to nhich they must be 
referred. 

J t  is soiriething to hale cTeIi thus far fixed 
thc geulogical 1)osition of this iiitlierto niiiet- 
tlcd forinntion ; h i t  those who ale speciallj 
intcrestcd ill the plogress n-llicli is t:lliing place 


