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adopting the cloctrine of the elissipation of solar 
energy, and citing the paleontologic erideiice 
of n arm tertiary climates in arctic regions. 

Search is inade for proof's of recent changes 
of temperatare correslsoncling to the recent 
changes in precipitation. The thcrino~netric 
record is rejected, because the coriclitions of 
obscrvatioll have not been constant ; but cer-
tain circ~~rnsta~itial Theeviclence is aclmittecl. 
northern limit of the grape and othcr cultivated 
plants is obserrecl to bc nom f:~rther south than 
formerly, and the northern limit of hmnan 
habitation has been cromcleil some\~rhat south- 
warcl. The people of Greenland and Icelancl 
are einigrating, and icebergs are multiplj ing 
in arctic waters. 

This theory of the continnous fa11 of general 
temperature is el  i d e a t l ~  inconsistent nit11 the 
prex alent assumption that the glacial epoch 
was a period of exceptional colcl, and a con-
siderable share of the book is cle~ oted to the 
setting-aside of'that assumption. 'l'o this end 
the present glaciation of the earth is rexieared 
at  some length. and the co~~clitions of glacier 
formation are cliscussecl. I t  is shown that 
inere cold, mhether it pertain to high latitude 
or to high altitucle, is not sufficie~lt, but that 
an abunila~lt precipitation must accompany it ; 
and, since a temperatureloweriilg of g e ~ ~ e r a l  
tends to check precipitation by checBing ex apo- 
ration, it should not be preclicatecl as the cause 
of the glacial epoch. A higher general tem- 
pera tu~e is quite as likely to be a falorable 
conilition for producing the demonstrated 
effects. 

For a series of decades there has been a 
general shortening of the glaciers of the Alps, 
the Caucasus, and the Pjrenees. I n  some 
localities the retrograde movement began about 
fifty years ago ; in otllels, twenty-five ; ancl the 
longer glaciers have receclecl s e ~ e r a l  thousand 
feet. This is ascribecl to a slight di~ninution 
of precipitation, caused by the general cooling 
of the atmosphere, ancl is correlated pith the 
clesiccation of the shores of the Xecliterra-
man .  

The phenomena of the glacial epoch are then 
reviewed ; ancl it is stated that only in western 
Europe ancl north-eastern America was the 
glaciation so extensive as to demand the 
assumption of conditions considerably different 
from the ,,resent. The enviro~lments of indi- 
vidual glacier clistricts are discussecl, ancl the 
prcvale~it icleas with reference to tlie magni- 
tucle of the phenomena of the glacial epoch are 
combated. 

111 particular are the phenomena of Green- 
lancl, Scandinavia, ancl the Ural contrasted. 

Precipitation is now small in the district of the 
Ural, large in Scandinavia, ancl probably large 
in Greenland. This accounts for the extensive 
glaciation of Scandiaavla ancl Greenland, and 
the absence of glaciers, both ancient and mod- 
ern, from the Ural. The present conditions 
of Scandirlavia ancl Greenland differ chiefly in 
that the latter is somewhat higher ancl more 
maritinie ; ancl to account for the ancient ex-
treme glaciation of Scanelinnvia, i t  n~oulcl be 
natural to suppose that it then resembled 
Greenland in these respects. According to 
the Swedish geologists, this was tlie case. I t s  
altitude was greater, and during at  least a 
portion of the glacial epoch the plain at  its 
eastern margin was submerged. 

The description of tlie glaciation of north- 
eastern Ainerica is somewhat meagre, ancl is 
chiefly characte~izecl by a tendency to estimate 
lower than other geologists the magnitude of 
the phenomena. The existence of an ice-sheet 
is not denied; but the difficulties attending 
the glacial hypothesis are emphasized, and 
great impor ta~~ce is attachetl to the worlc of 
icebelgs a ~ i d  rivers. 

Inciclcntally the book is replete with illustra- 
tions of the independence of the author's opin- 
ions. I-Ie ascribes no erosive power whatever 
to glaciers, but refers the multitudinous rock 
basins of Canada and Finlancl to chemical 
decomposition and orographic clisplacement, 
ancl asserts that the tendency of streams is 
to deepen these basins rather than obliterate 
them. IIe has a theory of glacier-motion in 
which water plays an important part ; and he 
riclicules the iclea that clifferent layers of :L 

conflaeiit ice-mass can move in direrent clirec- 
tions. The statement that most, if not all, of 
the cletrital material of north-eastern North 
America is destitute of any tiue morainic 
character, will sound strange to the geologists 
who are now studying the moraines of that 
region. 

I n  a sncceecliag number some of the author's 
more comprehensive concl~~sioas will be clis- 
cussed. --

T H E  GOT7ERNl'fEflT A G R I C U L T U R A L  
REPORT. 

Report of tile commissioner of agriculture for the 
?/ears 1881 and 1882. Washington, Gooernme7zt 
irinting-o$ice. lSs2.704 P.7 84 pl. 80. 
I ~ a s ~ r v c ~as the present commissioner, when 

he enterecl ul?oa his duties, ' l  fou~icl the work 
for the season, both regular and special, elabo- 
rately laid out by my [his] successor," his 
report not unnaturally bears a strong resem- 
blance to tlle reports of prececling years. It 



contains the usual reports of the entomologist, 
tile superiiltenclent of grouncls, the botanist, 
the chemist, ancl the statistician, bcsiclcs special 
reports relating to the diseases of' animals and 
to the boring of artesiaii wells on the arid 
lands of the -iwst. Tilc tone and matter of 
the special reports and of the reports of s1)ecial 
character compare so farorably with most of 
those of the old-s t~le .regnlars,' that tlie tllonght 
suggests itself, that a much larger prol~ortion 
of the morlc of tlie clepartment than lias hither-
to been customary coalcl best be clorre by spe-
cial coil~nlissioilersoutside of IVashington aiicl 
far awny from its influences. Iprom the w r y  
nat~lreof the situation ancl s~~rrouildiiigsof the 
Departmeilt of agriculture ; the irregularity of 
its income ; ancl its depenclence for support 
tipoii the favor of political parties, -let alone 
the inercif~~ldispensation that the tenure of 
office of its chief is short, -it cannot be ac-
counted conlpetent to carry on continuous sci-
entific reqearches ; and i t  is in no sense clesir-
able that it should clo so. Worlrs of longue 
7~alei?aesuch as must necessarily ruii on con-
secutively from year to year are berond its 
ponrers ; and it will be well for Coinmissioncrs 
of agriculture, present and future, to accept 
the fact, Rather than try to grasp the nnat-
tainable, i t  will assuredly be wiser to stncly 
special finite questions :LS they present them-
selves ; and to this end the best ineans is the 
cnip10~-mentof special scientific rneii of ap-
proved competency, ea,cll one to grapple with 
his ovu  particular q~~estioiiin such place and 
manner as he may deenl fit. 

One cominendable feature of the present 
volume is the comparative brevity of the re-
ports of the snperiiitendent of grounds and 
the botanist (of tile report of the entomolo-
gist we shall speak at another time). The 
report of the chemist, on the other hand, is 
estencled, and it has some~vhatthe eEect of a 
twice-told tale. I t  mas interesting and iinpor-
tant to prove that the proportion of trne sugar 
in sorghum-stalli-s illcreases continually uiitil 

thc plant is well aclvaiiccd tornard matnrity ; 
but the e~idenceof this fnct presentecl in pre-
vious reports seemed convincing, and many of 
thc resnlts recortlecl in tlie present roluinc liave 
the effect of lteing little morc than rcfine-
inents upon good work. Tllc reacler is inclinecl 
to ask wliether it is not about time for tlic de-
partinent to let its sciciitific corps drop sor-
gl~riin,a ~ i dto relegate the sul~jectto the arts-
men proper ; that is to say, to thosc farmer:: 
and manufacturers who are specially iiltcrested 
in this line of business. 

From a letter of tile commissioners for locat-
ing artesian wells upon arid anct waste lands,' 
as well as from the statements of the cominis-
sioner of agriculture himself, i t  appears that 
in their opinion the first trial-n~clla t  Fort Lyon 
in Colorado mas not a success. The onus of 
this ' failure ' is made to rest, of course, on the 
shoulders of a preceding adiniilistration ; bnt 
the lessoil it teaches is none the less instructire. 
I t  suggests the reflection, that while one impor-
tant f~~nctioiiof the Department of agriculture 
has beell to show the American people * how 
not to clo it,' there are various ways in vhich 
tlie lesson is enforced. Impracticable borings 
in Coloraclo uudonbtetlly represent one mode 
of tuition, but in the appointing aacl changing 
of emp1oyi.s for political reasons we have 
anotlier ; and to the same erlil must inevitably 
worlr all changes of base which are hasty, 
spasmodic, ancl inconsequent. I t  will be of 
interest to notice how far clowil tile next bor-
i n g ~will be perinitted to reach before a new 
iilcninbent says, ' Hold, eaougli ! ' 

From a couple of inodestly printed tables on 
1111. 25 ancl 692, i t  appears that the Depart-
ment of agriculture disbursed $256,129.68 
clariiig thc year encling June 30, 1881, aiicl 
$353.748.60 cluriag the ye:w ending June 30, 
1882. I t  will conrey no new information, either 
to scientific Inen or to thc agricultural commu-
nity, when we say tbat the results obtsxinecl by 
this class of espeilditures haye hitherto been, 
out of all proportion, small. 
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MATHEMATICS. 

T h e  polar  quadrilateral.-As a geometrical in-
terpretation of a property of the roots of an  equation 
of the fifth deqree, A. Brill shows that tlie six points 
in n-hich a conic circumscribing a triangle can be made 
to osct~latea fixed conic are the same for certain five 
triangles connected with a polar quadrilateral of the 
fixed conic. -(Jlatlt.  alan., xx. 331.) o. L. F. [288 

R u l e d  spaces.- I n  a thesis presented to the Sor-

bonne, M. ICoenigq studies the infinitesimal properties 
of aii extensim class of linear complexes, basing his 
researches upon the earlier investigations of Plucker, 
ICunlmer, etc. M. lZoenigs observes, that in punctual 
space, tangential space, and in space of which the 
sphere ia an  element, every illfinitesi~nalproperty is 
expressed as a property of involution. EIe eom-
lneilces by defining certain priirlordial elements vhich 
he regards as necessary and sufficient for the espres-
sion of all mutual relations of the infinitesimal prop-


