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Adeltiizg nnd Boiling Pozizt Tables. By THOLIAS CARXI~LLEI'. stiinulating thoughts it contains ; and teachers, in particular, will 

London, Harrison & Sons. fuld it an excellent companion. 
f O .  

T H E  issue o f  the second volume o f  Carnelley's ' illelting and Gi l~nan's  Hz'stovzkal Readevs. Kos. I ,  2 ,  and 3. By  A K ~ H U R  

Boiling Point 'Tables ' completes the valuable compilation, which GIL\I.\U. Chicago, Interstate Publ. Co. 16". 
now comprises more than fifty-one thousand data systematically 11: the young people o f  this country are not properly educated, it 
arranged with .a view to ready reference. Beside the melting and will uot he for want o f  hooks intended for their perusal. In every 
boiling points, :so far as known, o f  individual chemical c ~ m p ~ u l ~ d s ,  department o f  literature that is atlal~ted t o  young intelligences,
organic and inol-ganic, anti such information as is at hand concern-
ing their constitution, boiling-points o f  ~niscellaneous materials aud 
mixtures, freezing-points o f  mixtures ant1 solutions, and rapor-ten- 
sions o f  simple substances, nixed licjuids, and saline solutions, are 
included. T h e  statement o f  the relation between the numbering o f  
volumes and the years o f  issue o f  the more important periodicals o f  
chemistry and physics, and an alphabetical index o f  the ' root-com-
pounds ' o f  car!)on, are minor conveniences. T h e  list o f  authorities 
.and original sources o f  knowledge, which really is an index to the 
literature, is not the least important feature o f  the work ; and the 
additional references to correlative information in IVatts's 'Diction-
ary o f  Chemistry,' and the Journal o f  the Chemical Society, \\.ill be 
especially appreciated by  reatlers whose consulting libraries are not 
full. T h e  nrorit, planned so ambitiously and executed with the care 
which is evident, forlns an important contribution t o  the resources 
o f  workers in physics and chemistry ; and the many who nrill ~nalre 
use  of  it may very pro~~er ly  felicitate themselves llpon th- fact that 
the  author, ~ v h o  is o f  the f ew  endovved with the aptitude and pa-
tience necessar:; to complete the undertaking satisfactorily, possessed 
the fortitude to enter upon a course o f  such colossal druilgery. 

Eriucatiotzal dhsnics.  By  T H O M A S  J .  MORGAN. Boston, Sliver, 

Rogers, S; Co. l z O .  

T H I S  work,  compiled hy  the principal o f  the Rhocle Island State 
Normal School, is a collection o f  extracts from a great number o f  
writers, chiefly modern, on topics connected with education. Its 
appearance is one more sign o f  the great interest now taken in the 
subject with vihich it deals, -.an interest that seems to grow 
greater every year. There  has, indeed, been a great awaitelling in 
the public mint1 o f  this country in regard to education. It is not 
many pears since our educated classes seemed to be very well 
sai.isfied with the knowledge and training they possessed, and to 
think it good enough for their successors ; while public speakers 
and writers were never weary o f  proclaiming that our public schools 
were all that could be desired, and our people the most enlightened 
on the earth. W e  have learned better since those days, and have 
become painfully aware that our higher education is b y  no means 
what it should be, that the education o f  the masses is equally de- 
fective, and that the methods o f  teaching in all our schools adinit o f  
much  improvement. T h e  hook before us faithfully reflects the 
present state o f  the public mind and the various shades o f  prevalent 
opinion. T h e  subjects treated are necessarily very varied, yet 
questions o f  present interest are given far rnore space than all others ; 
ancl, as both sides o f  every controversy are given, the reader 013-

tains a pretty good idea o f  what the best thinkers on educational 
topics are now saying. Alnong the subjects no st largely treated 
are the relat~ve ilnportance o f  the classics and the physical 
sciences, the need o f  studying English, the necessity o f  moral 
trainmg, the higher education o f  women, and the improvement 
o f  the methods o f  teaching. T h e  controversy between the friends 
o f  the classics; and those o f  the physical sciences is naturally a 
prominent fealure o f  the w o r k ;  and, though the number o f  ex-
tracts is much greater on the side o f  the classics, this is probahly 
due  to the fact that as yet the greater nulnber o f  educators are on 
that side. T h t :  large number o f  extracts relating to moral education 
shon that our etlucators are alive to its importance; but they show 
also 1:11at there is much uncertainty as to how much education is to 
he  given. Indeed, the art o f  teaching virtue seems to be as diflicult 
and as perplexing noLv as it was in the t ime o f  Socrates. 

General Morgan's book ~7i l l  be o f  great interest, not only t o  prac- 
tical teachers, hut to all persons interested in education. T h e  only 
criticism w e  should he inclined t o  make  is as to the arrangement o f  
t he  extracts, which is according t o  the alphabetical order o f  the au- 
thors' names, while w e  should have preferred an arrangement by  
topicrj. T h e  book is one to be taken up  again and again for the  

hooks in great numbers may be had at lo\r prices, and numerous 
additions are made t o  the list every year. T h e  quality o f  the  books, 
however, o f ten  leaves much to b: desiretl. Indeed, the writing o f  
hoolts for children is an art by  itself, quite clifferent in some respects 
from that o f  writing for adults, and calling for s~ec ia l  qualifications 
in the writer. Many books irltenclecl for the  young fail o f  their pur- 
pose becxuse they ;Ire dull, or hecause thz style is obscure, or be- 
cause they contain matters above the comprehension o f  juvenile 
readers. These  little hoolis hy Mr. Gil~rlan on the study o f  Anieri- 
can history are not liable to these objections. T h e  author's style 
is simple and clear \vithout h:ing undignified, his choice o f  topics 
judiciou~, and his manner o f  telling his story such as can hardly 
fail to interest youthful re:tdei-s. T h e  majority o f  brief histories 
are so overloxled with details, that young reatlers, and indeed 
readers o f  all ages, find it impossible t o  grasp them all, and are 
apt to grow weary o f  the study. Mr. Gilman has, for the most  
part, successfully avoided this fault, only a f ew  o f  his chapters 
being cron;cled wi th  detail, and these generally for some special 
reason. 

T h e  first ol these little readers treats o f  the discovery ancl ex-
ploration o f  the country, the seconcl o f  the colonization period, 
while the third and largest o f  t hem  is devoted to " t h e  ~nak ing  o f  
the A~nerican nation." In the first voluine the subject is so roman- 
tic that children can hardly fail t o  take an interest in i t ;  and Mr. 
Gilrnan has made the most o f  this quality o f  his subject, yet with- 
out neglecting its more important aspects, so far as these are intel-
ligible to very young reatlers. T h e  seconcl volume presents, in the  
main, silnilar characteristics, though the subject is more compli-
cated. T h e  third and concluding volume is somelvhat deeper in 
thought, as well as larger in size, than either o f  the others. T h e  
greater part o f  it is, o f  course, devoted to the Revolution ancl the 
early years o f  the national life ; but the history is carried on in 
brief to the end o f  the reconstruction period, the author holding 
that " the malting o f  the  American nation was not completed until 
the supremacy o f  the Union was acltnowledged in every part o f  
the land. T h e  yo~lng American w h o  familiarizes himself wi th  the 
contents o f  these little books will not only have gained a good 
general idea o f  the history o f  his country, but  will have laid a good 
foundation for a deeper and rnore extensive study in later pears. 

The U j j e r  Beaches and  Deltas of the GI~ccinZ Lake Agassiz. 
(U. S. Geol. Surv., Bull. No. 39.) B y  WaliREx UPHAXI. 
Washington,  Government. So. 

T H I S  hulletin is hut an initial contribution to our knowledge o f  
Lake Agassiz. T h e  investigation is still in progress, and the gen- 
eral tliscussion o f  data and the eduction o f  conclusions are mainly 
reserved until its completion. 

Lake Agassiz helongs in the same category wi th  Lakes Bonne- 
ville and Lahontan, in that it is a large extinct lake dating f rom the 
close o f  the glacial epoch. Hut in its situation and origin, and the 
cause o f  its extinction, it is radically different f rom these ancient 
laltes o f  the Great Basin. T h e  basins o f  the  latter belong to  the  
constructive type o f  Davis, being due to profound oscillations o f  the 
earth's crust, and these lakes owe their disappearance solely to cli- 
matic changes resulting in the gradual predominance o f  evaporation 
over precipitation. 

T h e  hasin o f  Lake Agassiz, on the other hand, belonged to t he  
obstructive type, owing its existence t o  the damming up o f  the Red 
River o f  the North and its tributaries by  the southern edge o f  the  
continental ice-sheet during its gradual recession from the sources 
o f  that stream to  Hudson B a y ;  and, although the disappearance o f  
this lake can also be traced to a climatic change, it was not a change 
from humid t o  dry, but  frorn cold t o  warm, the lalte vanishing wi th  
the icy barrier that retained it. During this retreat free drainage 
frorn the  melting ice could not take place, because the  descent o f  
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the land is northward. A s  soon as the border o f  the  ice had re- 
ceded beyond the watershed dividing the  basins o f  the Minnesota 
and the Red Rivers, it is evident that a lake, fed b y  the glacial 
melting, stood at the  foot o f  the ice-fields, and extended northward 
as they withdrew along the Red River valley to Lake Winnipeg,  
filling this valley ancl its branches to the  height o f  the lowest point 
over which an outlet could be found. Until the ice-barrier was 
melted upon the area now ccrssed by  the Nelson River, thereby 
draining this glacial lake, its outlet was  along the present course o f  
the  Minnesota River. A t  first its overflow was upon the nearly 
level, gently undulating surface o f  the drift, about 1,100 feet above 
the  sea; but in process o f  t ime this cut a channel 1 2 j  to I jo feet 
deep and f rom one to two  miles wide, in which lie Traverse and 
Big Stone Lakes, respectively 970 and 962 feet above the  sea. F r o ~ n  
this outlet the plain o f  the  Red River valley, 30 to 5 0  ~ni les  wide, 
stretches 315 miles north t o  Lalie Winnipeg,  which is 7 1 0  feet 
above the sea. Along this entire distance there is a very uniform 
continuous descent o f  a little less than one foot per mile. T h e  
drift deposited b y  the ice-sheet upon this area, together with that 
which may  have been dropped by  floating ice borne on the waters 
o f  the  lake, and the silt brought in by  glacial rivers and b y  those o f  
the  surrounding land, were here received in a lake, shallo\v near its 
mouth,  but  beco~ning gradually deeper northward. 

Beyond our national boundary, Lalie Agassiz covered a broad ex- 
panse, inclading the basins o f  Lake Winnipeg,  Red ancl Rainy 
Lakes, and the  Lake o f  the W o o d s .  Its breadth varied f rom IOO to 
200 miles, wi th  an extreme length o f  at least 600 ~ni les  and an area, 
at the time o f  its greatest extent, exceeding that o f  Lalie Superior. 

T h e  most interesting geological features o f  the basin o f  this 
ancient lalie now observable are the terraces or beaches formed 
along its shores at different levels as its outlet was  gradually lo\vered 
b y  erosion. These  beaches are continuous ridges o f  sand and 
gravel, unbroken, save where crossed by  nod ern strea~ns or ex-
panded into the deltas o f  the ancient lake, whose outlines are thus 
accurately traced at four distinct levels. T h e  highest or Herman 
beach is, at the southern end o f  the lake, 1,045 feet above the sea, 
or 85 feet above Lake Traverse, and the lowest beach. 

Mr. Upham's  careful determinations o f  the altitudes o f  the beaches 
have fully established the re~narkable fact that the beaches are not 
level, but  have a gradual ascent northward, as compared with the 
present level line or the surface which a body o f  water would have 
now i f  confined in this valley. T h e  rate o f  ascent o f  the  highest or 
Herman beach increases gradually froin six inches a mile at Lake 
Traverse, t o  above sixteen inches a mile near the national boundal-y, 
the  total ascent in this distance being 185 feet. 

T h e  several beaches are not parallel, the rate o f  ascent diminish- 
ing f r o ~ n  the highest t o  the lowest beach. T h u s  the second beach 
is 120  feet, the third 6 ;  feet, and the  fourth or lowest 35 feet, higher 
at the national boundary than at Lake Traverse. 

T h e  altitude o f  the beaches is a function o f  the longitude as well 
as the latitude ; for a comparison o f  these beaches in Dalcota and 
Minnesota at the same latitude reveals an ascent frorn west t o  east 
similar to that f r o ~ n  south to north, but  o f  less amount, and dimin-
ishing in a similar ratio between the successive stages o f  the lake. 

Various causes for these interesting pheno~nena are suggested 
and resel-ved for future discussion ; but Mr. Upham indicates his 
adoption provisionally o f  the view that the divergence o f  these an- 
cient shore-lines from the present level line was produced by  the 
gravitation o f  the water o f  the lake toward the ice-sheet. A t  first 
this attraction \irould hare been relatively large, because o f  the 
nearness o f  the great rnass o f  ice on the north-east in AIinnesota 
and northward in British America; but ,  as the ice retreated, it 

actly measured and weighed. T h e  blocks are perforated, and the  
wires connecting the upper and lower scales pass through the shaf t  
formed b y  these perforations. By  an ingenious arrangement, the  
weights, which consist o f  spheres o f  lead, can be changed frorn the  
upper to the lower scales without opening the case in which the  
balance is enclosed. T h e  principle on which the experiment is 
founded is, that, i f  one o f  two equal weights is below, the  other 
above, the mass  o f  lead, its attraction will diminish the weight o f  
the former and increase that o f  the latter. T h e  proportion bet\veen 
this increase and the total weight gives the means for determining 
the proportion between the attraction and masses o f  the lead and 
the  earth. Preli~ninary experiments made with this balance show 
that a great exactness o f  the definite measurements may  be  ex-
pected. These  experiments are being carried on under the auspices 
o f  the Berlin Academy o f  Sciences in a casemate o f  Spandau. At 
the same time J .  Wibr ing  is experimenting by  another method in 
the astrophysical observatory at Potsdam. He  uses a pendulum 
~ n a d e  o f  a brass tube one metre in length and four centirnetres i n  
diameter, wi th  spheres o f  cast iron weighing five hundred and f i f ty  
grams at the two ends. A knife-edge o f  agate six centi~netres in length 
passes through the centre o f  the tube, and swings on an agate rest. 
T w o  s~nall  mirrors are attached to  the  linife-edge, and the oscilla- 
tions o f  the pendulu~n are observed through a telescope. T h e  t ime 
o f  oscillation o f  the  pendulum rnay be so nicely regulated that 
oscillations o f  five minutes length are perfectly regular. Near t he  
iron spheres and opposite to one another, two  iron cylinders 
\veighing 325 kilograms are placed, the lower one attracting t h e  
lower end o f  the  pendulum to  one side, the upper one the upper 
end t o  the opposite side. T h e  attraction o f  these masses affects the  
oscillations o f  the  pendulu~n. T h e  result o f  these observations for 
the mean density o f  the earth is 5.594 + 0.032. T h e  mean o f  former 
reliable observations being j.57, the new figure corresponds well 
with these. Both experiments will result in a more accurate and 
trustworthy determination o f  the rnass o f  the earth. 

- I n  a recent paper on literary catalogues, Mr. Samuel H .  Sin-
deler makes some suggestive remarks about the systern o f  cata- 
loguing now so rnuch in favor. T o  quote his words, "Paradoxical 
as it rnay sound, the vel-y excellence o f  his [Dewey's] plan is one 
objection t o  it. Nr. Dewey multiplies co-operative advantages t o  
those \vho use his systetn to such an extent, that i f  he lives long 
enough he will tnake it so much to  the advantage o f  newly forming 
or growing libraries to use it, that none will be independent enough 
to  modi fy  it. And w h y  should they wish t o  modi fy  i t ?  Simply 
because, less than f i f ty  years ago, the  present sche~ne could not 
have been formed. There  was not knowledge enough in the  world. 
There  could not now be found, in any schetne then formed, place 
for a long range o f  subjects which appear in his actual classifica- 
tion. T h i s  is especially true in science, and who  shall say that 
history will not repeat itself in the next f i f ty  years? Let us  rather 
work out the problem o f  the decimo-mnemonic system on different 
lines, each library or group o f  libraries for itself, according to t he  
special needs o f  the same. T h e n  new Deweys will arise and ply 
their ingenious arts, ant1 in the  millenniunl the fittest will survive. 
A t  present there is danger that the fittest will be handicapped. T o  
give the fittest, when it comes, an earlier chance o f  survival is one  
purpose o f  this paper." 
-Cumming's ' Electricity Treated Experimentally,' which was  

reviewed in the last number o f  Science, is published 111 America b y  
D. V a n  Nostrand. 

L E T T E R S  T O  T H E  E D I T O R .  
. 
, 
. . ., < 7 , < ,  ( ) > , .  1 . - ;<, !;,; :; ,! ' , , l J  / (  ,:,, d . , . . Z , . ? . . < : . <  ,:!' , >,,7<.,?>:.; j f  ,.,. ,,.,, , , , . , , . ,9 '< ', ;,9,. 

,,;, 
/ /,.;:, ,,,,. .!i:;:'?. t..: !,. ,
have been gradually diminished, and reduced to a compara- r , ,  

# I . ,  

.,,. 
;,, 

I , . . .  
i , : ; : 0 7 ! :  8 ., . , 1 : ) .  d. . . .,,:..:>.,,.,.,:: 1,:

must  ,. 8 , .. ./ - ; . . 7 . : .  
., . .  . '  ,.,: ., ,,,..,..; , , I. 2 ,j!;, , r  #?.,., - r , . .g. . , :  

tively sniall i~lfiuence by  the time the ice-sheet had withdrawn so as 
to permit the northward drainage o f  'the lake. 

N O T E S  A N D  N E W S .  
T w o  new neth hods o f  determining the density o f  the earth are 

being experi~nented upon at Berlin. T h e  one, by  Dr. F.Richarz 
and Dr. A .  Iconig, has been referred to in Scz'efzce (v .  217). These  
gentlemen apply a sensitive balance with a double pair o f  scales, 
one swinging above, the other below, a heavy parallelopipedic 
mass o f  lead, which consists o f  a number o f  blocks which are ex- 
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Chrome considered a s  a Poison. 

MY attention has been called t o  an article by  Mr. Will iam Glenn 
o f  Baltimore in Science (x .  jS), entitled 'Chrome  considered as n 
Poison,' critlcising a paper o f  mine in the Boston rl4ecl'zi-nl nnn 
Sfc~~gz'eal  W e r e  it not that the criti- jozrrnnl on the same subject. 
cis111 appears in a scientific journal o f  high standing, I should 


