
tinued his scientific work whenever opportunity 
was offered. But this work was largely of a 
character different from that of his earlier years. 
Many of his papers in the first part show that his 
nature was too large to pern~it of his assuming, as 
sonle men of science have assumed, and even 
boastfully, an absolute indifference as to the so- 
called practical applications of his investigations, 
and their worth as a means of bettering the con- 
dition of mankind. His \77ork while director of 
the Smithsonian was very clo~ely related to ap- 
plied science. I-Ie 15-as now called npon to con- 
sider and ciecide questions of great practical im- 
portance. &Inch of his time, which he would 
doubtless l l a ~ e  gladly given to researches of a 
higher order, was occupied in devising methods of 
testing materials for public buildings, in consider- 
ing the acoustics of puhlic Iralls, in investigating 
the relative value of illurninants for the light- 
house board ; ant1 in the capacity of chairman of 
this board he planned ancl executed the extensive 
and important series of experiments and inresti- 
gations on the use of fog-horiis, steam-whistles, 
etc., and on the transmission of sound, which are 
printed at  length in the latter part of the first 
volume. A large part of the second volume is tie- 
voted to an extended series of essays on meteorol- 
ogy. This was a subject in which Henry had al- 
ways been interested. On the organization of the 
Smithsonian institute, he had nanled ineteorologg 
as one of the subjects the in-c~estigation of which 
could properly be assumed by the new establish- 
rrrent. As early as 1848 be suggested the use of 
the telegraph in the study of American storms, 
and explained the benefit which would accrue 
to commerce and agriculture from its use i11 llle 
dissemination of weather-warnings. He organ- 
ized a gigantic system of voluntary meteorologi- 
cal observers, by the aid of which much light was 
t l~rownupon the climatic conditions of the coun- 
try. All of the nieteorological work of the insti- 
tute was finally turned over to the U. S. signal 
service upon its organization, and the success of 
this service was and is largely due to Henry's 
labors as a pioneer. 

His essays on meteorology were in plain and 
unpretentious language ; the medium of their 
publication was such as to secure their wide dis- 
tribution and diffnsion among the rnasses of the 
people; and the general interest in  the subject to- 
day, as well as the general intelligence of the pub- 
lic in regard to it, must be largely attributed to 
their influence. These essays constituted the first 
easily accessible scientific treatment of thephysics 
of atmospheric phenomena which appeared in this 
country, and they contain much matter of great 
valne to the meteorologist of the present time. 
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The reader will thank the editors for includ- 
ing in this collect~on several eseags and addresses 
to scientific societies concerning their organi-
zation and working-plans, which, although not 
strictly scientific, have had, and 1~111 continue 
to have, an irnportant bearing upon the progress 
of science. I n  every respect the ~vorlr of conzpila- 
tion seeills to hare heen done with exactness and 
care ; most readels, however, would ha le  wel-
comed the addition of a good portrait and a brief 
biography. 

The publication and circulatioll of these v01-
umes wlll enable scient~fic men, both at  lronle 
and abioad, to lnalre a juster estimate of IIenry's 
great serlices to science, and the study of his 
earlier researclles must convince cdnipetent judges 
that he was one oi the really strong pllysicists 
of the first half of the present century. 

SZ'OEER'S IIGIZICUL~'UKE. 
UNDERthe modest title of ' Agriculture in  some 

of its relations \\,it11 cheniistry,' Prolessor Storer 
has giren us  what, in our judgment, is tlle most 
note\vorthy contribution to aglicultural literature 
of recer~t years, either in  this or any other 
country. We say this advisedly, and after a 
careful exa~nination of the book. 

I t  may be said to treat broadly of manures and 
fertilizels, 01 better, perhaps, of ' plant-feeding,' 
since it includes, along with the nlain topic of 
manures and manurial substances and their ap- 
plication, n ~ u c h  with iegard to the plant itself; 
the soil and atmospllere, xirhich are the media of 
its growth, and from which its food is derived ; 
the culture and handling of different crops ; and 
the adaptation of crops and systems of farming to 
local conditions. 

Tlle subject is a difficult one to treat satisfac- 
torily, on acoouat of its complexity and also 
because of the very imperfect i;late of our knowl- 
eclge upon it in many directions, and accordingly 
there has been a dearth of good books npon it. 
As regards the Englisll language, the dearth may 
be said to have been abqolute. There has beer1 
hitherto no hook treating of these matters which 
could be reconlmended to a student who desired 
any thing remotely approaching a thorough and 
systematic acquaintance with the present state of 
O L I ~lcuowledge on this subject. 

The students of other countries have been some- 
what better off; but even there, so far as the 
writer's acquaintance with the literature of agri- 
culture extends, there has been no one work which 
adequately covered the ~vlrole field of plant-feed- 
ing in its scientific and practical aspects. This 

A g ~ ~ c z c l t u ~ e  tc72h cl&e?nist?g. B yzn some of i t s  r e l n t z o ? ~ ~  
F. XI. STORER. Kern Y o r k ,  Scribner. So. 
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we th ink Professor Storer's book does. While, 
in the words of the preface, ' i t makes no special 
appeal to chemists or students of chemistry, ' it is 
nevertheless a thoroughly scientific book in the 
truest sense of the term. While it is strikingly 
free from the, technicalities of science, its state
ments and discussions are based on so thorough a 
knowledge of science in its relations to agricul
ture, and so pervaded by the scientific spirit, as to 
render the book most valuable to all students of 
agricultural science. 

I t is, however, in its felicitous union of science 
with practice tha t tbe book is pre-eminent. Many 
otherwise good agricultural books suffer from a 
certain impracticability, arising from a deficient 
acquaintance, on the part of their writers, wi th 
the conditions of practice; while of others exactly 
the converse is t rue . Neither of these faults, 
however, can be attributed to the present work. 
While its scientific merits commend it to the 
student of science, its practical common sense as 
well as the lucidity and suggestiveness of its dis
cussions will commend it no less to the thinking 
farmer. Indeed, we anticipate that one of the 
most valuable features of the book will prove to 
be tha t it will, on the one hand, help to remove the 
prejudice against science which is still too preva
lent among farmers, and, on the other hand, tend 
to inspire in the minds of students of science a 
greater respect for, and a more earnest study of, 
the practices and maxims of successful practical 
agriculture. 

GEOLOGY OF MINNESOTA. 

T H E annual reports of state surveys are, for 
the most part , dull reading, especially for non
residents ; since they are necessarily of a detailed 
and fragmentary character, showing the progress 
of investigation in many different directions, with 
very little completed work. Both the reports be
fore us, however, embody material of more than 
local interest, and it is desired to call attention 
here to those portions, without a t tempting to 
notice the entire contents of the volumes. 

The notes on the section from Duluth north to 
the iron-mines about Vermilion Lake give Pro
fessor Winchell 's latest views concerning the 
strat igraphy of the crystalline rocks of north
eastern Minnesota, between Lake Superior and 
the international boundary. The height of land 
between Lakes Superior and Vermilion is marked 
by two distinct ranges, — the high and broad 
Mesabi Range, composed of eruptive gabbro and 
red metamorphic granite ; and, north of this, the 

Thirteenth and fourteenth annual reports of the geologi
cal and natural history survey of Minnesota, for the years 
1884 and 1885. By N. H. WINOHBLL. St. Paul, State. 8°. 

lower and narrower Giant's Range, consisting of 
gray and red syenites, which have been referred 
to the Laurentian, and mark an important anti
clinal axis. North of this axis, and dipping 
north at high angles, is a broad belt of the 
green and red jaspery and magnesian schists and 
conglomerates referred to the Huronian. South 
of the axis, the Huronian series appears to be 
concealed by a fau l t ; but we have above it, 
dipping to the south in conformable succession, 
the Animikie slates and quartzites, the gabbro 
and granite of the Mesabi Range, and tbe green
ish t rap of the cupriferous series, extending from 
the Mesabi Range to Lake Superior. 

The gabbro, Animikie, and Huronian series 
are each characterized by important deposits of 
iron ore ; and this district is, with almost phe
nomenal rapidity, assuming a position of the first 
importance as regards the products of its mines. 
The iron of the gabbro belt is, as usually with 
rocks of that class, titanic. I t furnishes the iron-
sand of the Lake Superior beach, and, so far as 
known, has no parallel in Michigan and Wiscon
sin. The iron ore of the Animikie slates is hard 
hemati te and magneti te , and probably parallel to 
the Commonwealth mines of Wisconsin, but with
out any known equivalent in Michigan ; while the 
Huronian deposits, occurring chiefly about the 
south end of Lake Vermilion, consist almost 
wholly of hemati te, and seem to agree closely 
in character and position wi th the Marquette and 
Menominee deposits of Michigan and Wisconsin. 

The Vermilion Lake mines are being rapidly 
exploited, and the discovery of these ore-bodies 
is regarded as marking an epoch in the economic 
history of Minnesota and the north-west. 

The salt-wells of north-western Minnesota and 
the adjacent portions of Dakota and Manitoba are 
believed to give promise of important develop
ments ; and various facts are cited tending to 
show, that, al though the occurrence of carbonif
erous strata in this region has not been hereto
fore definitely known, these brines, like those of 
Michigan, really have their source in tha t forma
tion. 

Minnesota, it is well known, is, for the most 
part , deeply drift-covered, and the solid rocks are 
rarely exposed, except along the principal streams. 
For this reason, great geological interest attaches 
to the numerous deep wells which are being 
drilled in different parts of the state. They not 
only show what would be the surface rock if the 
drift were removed, but also establish the order, 
thickness, and continuity of the different horizons 
down to the crystalline foundations of the state3 

at points far removed from their outcrops. 
In the deep wells of central and south-eastern 


