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The account of the Rothamsted experiments 
on wheat, from the pen of Mr. Lawes, which 
is appeilclecl to the report, will be read with 
special interest, as showing what important 
gains to our Imowledge may result from such 
experiments as those initiated at EIo~~ghton 
Farm. 

The papers on agricultural physics contained 
i11 the second report relate to local meteor-
ology and soil-temperatures. Under the first 
of these subclivisions the most interesting state- 
ment is, that local predictions, based on the 
signal-service ancl on local observations, were 
macle a t  noon for the succeeding twenty-four 
hours, with only two per cent of error. Con-
fidence in them was established, and they 
served an important purl2ose for the time 
during which they were issued. The obser- 
vations on soil-temperatures will, of course, 
yield more trustworthy averages when basecl 
on more than a single season's work ; but 
results of value are already obtainecl. Eight 
thermometers with the bulbs immersed in oil 
within wooden cases, to prerent change of 
recorcl during their observation, were placed 
at  the surface, and at  depths of three, six, and 
nine inches, and one, three, five, and eight feet, 
and were obserrecl hourly between seren A.X. 

and nille P.M., from Afay to October, 1882, ancl 
sometimes throughout the twenty-four hours. 
The soil mas gravel upon harclpan aud clay. 
The obserratioiis are elaborsttely discussed by 
Mr. Penhallow, who obtains the following 
results. The penetration of the surface-heat 
to a clepth of three inches requires one and a 
half to two hours; to one foot, eight to ten 
hours : hence, a t  a little greater depth than the 
latter, the diurnal waves of temperature mould 
be reversecl. I-Ioarly change of temperature 
ceases a t  about eighteen inches, 2nd daily, near 
eight feet;  but these, as well as the average 
daily variations, being only for the hours from 
seven n.ar. to seven P.M., need suljpleme~~tary 
obserrations to show their full measure. The 
use of rninimuln thermon~eters would greatly 
increase the value of the results. Irregnlari-
ties in the daily temperature-curre are coil-
siderecl first as shown in a climinishecl total 
variation (' mean depression of hor~rly varia- 
tions ') , ancl, second, as seen in marked irregu- 
larities in the curve (' sudden depressions ') . 
The first of these is found to be always con- 
nectecl with rainfall and consequei~t excess of 
moisture in the soil, p robab l~  aidecl by absence 
of direct stinshine ; the second generally comes 
either from a temporary obscuration of the 
sun, as by a passing cloud, or about as fre-
quently from the reaction after a sudden rise 

of surface-temperature much above that of the 
soil belom. 

Of more interest are the comparative results 
of observations made in June, three inches be- 
low the surface, in one uncultiratecl, and two 
plots of cultivated grouncl, referred to in the 
report as n and b. One of the cultivated 
plots, a ,  had been treated with composted 
stable-manure; the other, b, with an equiva- 
lent mixture of coinrnercial fertilizer ; and botl-r 
were planted with corn. The uncultivated 
grouncl had the greatest daily range, chiefly 
from its higher maximum temperature ; plot a 
had the least range, as its minimum Tvas 
to lo C. higher than in plot b. This dimin- 
ishecl rariation woulcl seem to result from heat 
evolved by the decomposing manure. 

All the observations are neatly recorded in 
tables and clingrams. Their only inconvenience 
arises from the use of eyen numbers of feet or 
inches in determining the depths for observa- 
tion, while the records are kept in fractional 
centimetres; so that 3,  6,  and 9 inches are 
always rendered 7.6, 15.2 ancl 22.8 cm. One 
system or the other shoultl be fully aclopted. 
As the first season of observation includes only 
the marmer months, st~iclies of frost are not yet 
published. 

FOSSIL ALGAE. 

Apropos cles algues .fossiles. Par le marquis de SA-
PORTA. Paris, ilgasson, 1882. 76 p., 10 pl. 1. 4 O  

INa fine imperial quarto, the author criti- 
callx examines the nature of some impressions 
described by phytopaleontologists as remains 
of fossil Algae, but which a Sweclish naturalist, 
Nathorst, in a consiclerable work published a t  
Stoclrholm (1581), has considered as repre-
senting tracks of invertebrate animals. I n  his 
memoir, Nathorst illastrates by a large number 
of figures the traclss ancl iinpressious which 
the author himself and others have observed, 
as produced by the movenlents of small crabs, 
insects, worms, eyen of water-currents and 
wayes, upon sand, or soft, muddy surfaces. 
As  points of comparison, the Swedisll author 
gires a list of the morlcs where, to his belief, 
are represented so-calleci Algae corresponcling 
to his figures. Ainong the memoirs quoted 
in the list are Saporta's Apa180ntologie frangnise 
(vol. i.) -where, among the Jurassic plants, 
all the Algae, excepting Itieria and perhaps 
one or two others, are coilsiclerecl as true 
tracks -and the Evolution du r2gne v&g&tal, 
by Saporta and Marion, where most of the 
impressio~ls described as Algae are regarded 
as tracks of divers kinds. I t  is to defend his 



position, and that, indeed, of phytopaleoatol- 
ogy, that Saporta has preparecl a really noble 
volume. EIe first examines the conclitioils of 
the vegetable remains, their mode of preserva- 
tion, the evidence of their vegetable nature 
compared with the ilnpressions produced by 
animals or inechaiiical agency. Oil this sub- 
ject he adds a note of Dr. &Iarioa, who has 
followed the same line of research as Nathorst, 
in carefully studyil~g tlie character of the cells 
proilncecl by anirnal agency, and who points 
out the great difference between these traclis 
and vegetable impressions. The second part 
of Saporta's memoir contains a detailed exam- 
ination of some types of fossil Algae. The 
species described are representecl, as well as 
their living related types, with acllnirable care 
and precision. Some of the documents from 
which Saporta has derived valnable assistance 
are from the works or colnmunications of 
American authors ; Harlania I-Iallii, anlong 
others, is beautif~~lljr figured. With few ex-
ceptions, all the ericlence aticlucecl in the 
admirable vork of Saporta is opposed to the 
opinions of Nathorst, and renders great ser-
vice to l?hytopaleoatology. 

B O L T O N ' S  Q U A N T I T A T I V E  A N A L Y S I S .  

T f t e  student's guide i n  quantitatioe analysis, intended 
as an  aid to the study o f  Fresenius' system. By
13. CAIZRINGTON PI.i.D., TrinityBOI~TON, col-
lege, Hartford, Conii. New Pork, John Wiley
& Sons, 1882. 6 + 124 p. So. 

THCabove title is soinel? hat misleading ; for 
the hook, as stated in the preface, is a series of 
notes on a system of quantitntire analysis, as 
clerelopecl aiicl motlifiecl by the anthor, from a 
course of ir~struction originally organized in 
the Schooi of mines, Col~rilibia college, by I'rof. 
C. P.Chandler. ITien ing the book in this light, 
two tllings must be taken into consicleratioii, -

first, whether the anal? scs glr en ale typical 
ones, sncll as would enable the student, on 
the completion of the course, to vorlr out by 
hiinself the common l ~ r o l ~ l e ~ n sof quantitative 
anal! tical chemistr,v ; second, whether the notes 
given under the various determinations are 
such as explain, not onlg the different steps of 
the process, bat also the reaqons that neces-
sitate them. The first of these two questions 
n e can ansver clccidedly in tlie affirmative. 
The only criticisin tliat we inigllt niake is, that 
possibly too much attention has been paid to 
alloys, aiiil not quite enough to comylex inin- 
era1 determiiiations. The first anal) sis given 
is baric cliloricle, tllcil inagriesic sulphate, ancl 
other siniple salts -nhere 110 process of separa- 
tion is necessary. Tlic booli then talies up, 
in well-chosen order, allnost all the common 
alloys and minerals, gives tlie simpler prob- 
lems of volumetric -n-orlc, the cleterniiiiatioii 
of carbon, l~ .drogen,  ancl ilitrogeii ill organic 
compouuils, and many of the most striking 
coiiimercial tests ; such as the esalni~iation of 
sugar, mill;, mineral-nater, coal, ancl petro- 
leum. The notes, hon ever, under these different 
analyses, n e cannot consider as perfectly sat- 
isfactory. Thcy consist of a short account of 
the process, nith references to Fresenius or  
the original article, aud sometimes a tabulated 
plan ; but no explanation of the ralions steps 
is given. If ,  after each analysis, the reasons 
why the different reagents had been added, 
and other numerous details, had been explained, 
the value of the book would h a ~ ~ e  been much 
greater ; for it is the ~ c a a t  of s~lch  eluciclations 
in Freseni~ls tliat lnalies his system seeill con-
filsed and difficillt to the young stuclent. As a. 
whole, howel er, when studiecl, as intended by 
the author, in connection vith Johnson's trans- 
lation of Presenins, or when supl~leniel~tecl by a 
thorough series of lect~ires, n c call recoinmencl 
the book as g i ~ i n g  a ~a luab le  couisc in quail- 
titatirc n ork. 
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ASTRONOMY. 

Encke's comet, and a resisting medium in 
space.-- Dr. 0. Backlund, in a paper entitled 
Kurxer berieht ueber n~e ine  untersaichungen ueber die 
hypothese eines wiedersteheizden lnittels (dfe'langes
math. et astron., vi.), makes the folloming statement 
of the results of his researches on Encke's comet: 
"The investigations hitherto made of the theory of 
Encke's comet really prove nothing as to the exist- 
ence of a resisting mecliurn in space. Even if we 

sliould succeed by such a hypothesis to explain suffi- 
ciently the increase of the mean rnotion and the 
decrease of tlie eccentricity during the period 1819--
48, a simple llypothesis like this will not at the same 
time suffice for tlie notion of the conlet after 1565, 
as the variation of the mean motion after that time 
has most probably beconle different. Not until the 
period 1565-51, and its connection with the earlier 
one, have been fully discussecl, will i t  perhaps become 
possible to find indications of tlie nature of the 
unlmown forces which act on the cornet." - (Coper-
niczcs, Feb. ) D. r,. T. [531 


