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Page 10 : "Potassium compounds appear to 
be of niinor importance in the economy of ani- 
mals. They occur in the blood of all herbivora 
as a necessary consequence of their presence 
in the food." 

"Potassium compounds . . . form nearly 
one quarter of the ash of milk. . . . A farmer 
producing millr, therefore, will find i t  profit- 
able to use potash manures unless his soil is 
naturally well stoclred with that ingredient. 
Practically tlie whole of the potash in the food, 
except wliat is exported in the millr, is re-
turned to the land in the droppings of the ani- 
mals." 

Page 13: Referring to the ingredients of the 
ash the author says: "From the point of view 
of the practical cattle feeder they are all un- 
important, inasmbch as they are always pres- 
en t  in the natural food uf the animals." 

Page 15 : "Carbohydrates are produced by 
animals only in insignificant quantities." 

Page 46: ' (Fats do not form part of the tis- 
sues of plants as they do in animals." 

Page 93: ('Tlle composition and properties 
of lactochrome . . . are quite unl<nown." 

Page 99: "The collagen (of bones) acts as a 
kind of cement and holds the particles of min- 
eral lnatter together." 

Page 104: "No  means is known by which 
this clifficulty (the presence of metabolic nitro- 
gen in the feces) can be overcome; but the 
amount of such irlgrerlierits is probably small 
and approximately constant. I11 practise it is 
ignorecl." 

Page 109: I n  discussing the absorption of 
nutrients and their passage into the Mood and 
to the h ~ a r t ,  the liver is not mentioned. 

Page 132 : ('This amount (the maiiite~lance 
requiremellt of digestible protein) may be esti- 
mated, as previously shown, from the amount 
of nitrogen in the urine .cvliich contains all of 
the nitrogenous products of metaboliqm." 

Much of ille malter relative to foods is of 
local significance and not applicable to the 
United States, thus (page 255), referring to 
the storage of ensilage in a silo, '(the expense 
is greater tltau that involved in the waste of 
fodder wheri the silage is made in a stack." 

"Wl~en the expense of a built silo or the alter- 
native loss due to charring a t  the outside oE a 
stacli is added to the losses due to Permenta- 
tion, it is obvious that silage making is not a 
profitable method of preserving fodder; and is 
now rarely practised in this country." 
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SCIENTIFIC JOURNALS AND ARTICLES 

TUEJuly number (Vol. 15, No. 3) of the 
Tra~zsactionsof the American Mathematical 
Societu contains tlie following papers : 

13. F. Blichfcldt: "A new principle in the 
geometry of numbers, with some applications.'' 

F. R. Sharpe and C. F. Craig: " A n  applica- 
tion of Severi's theory of a basis to the Kum- 
iner and Weddle surfaces." 
1,.P. Eisenhart : '(Transformations of sur-

faces of Voss." 
F. E. Sharpe and Virgil Snyder :''Biratioi~al 

transformations of certain quartic surfaces." 
G. M. Green : '' One-parameter families of 

curves in  the plane." 
G. A. Bliss and A. L. Underhill: "The 

minimum of a definite integral for unilateral 
variations in space." 

L. D. Cummings: "On  a method of com-
parison for triple-systems." 

W. R. Longley: "An existence theorem for 
a certain diflerential equation of the nth 
order." 

T ~ r c  June  nuniber (Vol. 20, No. 9) of the 
Bulletin of the American. Matl~ematical Society 
contains: Report of the spring meeting of the 
society a t  Chicago, by 11. E. Slaught; '(On 
ovals," by Tsuruielii Hayashi; "On  the class 
of doubly transitive groups," by W. A. Man- 
ning; Review of Christoffel's Gesanlmelte 
inathematische Ahhandlungen, by L. P. Eisen-
hart ;  lteview of Vivanti's Esercizi di Analiri 
inli~iitesirnale and Dingeldey's Sainmlung von 
Allfgaben zur Anwendung der DiPlerential-
und TI It1-:1.,11t.t.L I I I I I I I I L  by R. C. Archibald; 
('Sllc.l.t#I Nl ~t - ;'' IScibcrg's Archimedis9 

Opera Omnia, volume II., ITeath-Kliem's 
Archi~nedes' Werl-e, and Msnnchen's Geheim- 
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nisse der Reclienkunstler, by D. E. Smith; 
Study's TConforme Abbildx~ng einf ach-zusarn- 
menhiingender Be~eiche, by Arnold Emch; 
'(Notes ;" and "New Publications." 

Trrr ,Toly number of the Bulletin contains: 
Report of the April meeting of the society in 
New Yorli, by F. N. Cole; Report of the 
twenty-fifth rcgular meeting of the San 
Francisco section, by Thonias Ruck; "The 
ratio of the arc to the chord of an analytic 
curve need not approach unit,y," by Edward 
Kasner; " A  IEersennc prinle," by R. E. 
Powers; Review of Osgood's I ~ h r b u c h  der 
Funktionentheorie, by E. B. Van Vleck; 
('Notes ;" "New Pnblications ;" Twenty-third 
annual list of publishcil papers; and Tndcx of 
Volume 20. 

THEOctober number (Vol. 21, No. I) of the 
Bulletin contains: ( 'On a small variation 
which renders a linear cliflerential system in- 
compatihlc," l,y Maxime Rhcher ; "The small- 
est characteristic numbers in a certain excep- 
tional casc," by IlEaxime B6cher ;"On approxi- 
ination by trigonometric sums," by T. IT. 
Gronwall; " Rote on the roots of algebraic 
equations," by R. D. Carmichacl and T. E. 
Mason; "Rcmarlis on functional equations," 
by A. rL. Scl~~nieitzer;('Shorter Wotices;" 
Hadamard's Lesons sur lc Calcul des Varia- 
tions, Tome premier, by E. R. Hedrick; Bou. 
troux's Principes dc I'Analybe mathEmatiqile, 
Tome premier, by J. B. Shaw; Blumcnthal's 
Principes de la  ThEorie des Fonctions enCi?rrs 
d'Orclrc infini, by G. D. Birlihoff; Rieqz's 
SystBmcs d'Equ:~tionn lin6aires B unc Infinit6 
d'lnconnnes, Bowlcy's Gciicral Course of Pure  
Mathematics from Indices to Solid Analytic 
Gcometry, and Fabry's 136monstration d~x 
'FliBorBmc~ dc Fcrinat, by R. D. Carmichael; 
Silberstcin's Vrctorial 3fcc-hanics, by E. B. 
Wilson ; "Wotcs ;" and " 'T\Tcw Publications." 

SPECIilL ABTIC7,IZS 

VITATATTY AND lNJIJRY AS QUANTITATNE 

CONCEPTIONS 

AI,TIIOUGII a fundamental conception of 
physiology, thc idca of vitality Elas not been 

vei-y precisely ior~n~llated.  Tliis is not only 
onfortunatc from a theoretical staudpoint, but 
it also has practical disaclvantagcs. The pllys- 
iologist often finds that the validily of his con- 
clusions depends on selecting nlaterial of 
normal validity for 11;s experiments. TVhen 
he examines organisms for this purpose he is 
too apt to find that  all the tests of vitality 
which he en~ployq arc uncrrtain or that  a t  
brst they lack the precision necessary for 
quantitative worl\-. 

An acmlrate nlctllod of measuring vitality 
seems therefore to bc needed not only for more 
precisc formulation of the corlception itself, 
but also for practical purposcs. 

The investigations of tllc writer lcad to the 
concl~lsiori that the vitality of a tissue is so 
dependent on tlic rnaintcnance of its normal 
permeability that wc nzay employ t,he pennea- 
bility of protop1:lsin as a sensitive arid reliable 
indicator of it? vitality. JVe may therefore 
obtain an accurate niex~ilrc of the vitality of 
a tissutl by carefully nicasnring its permc-
ability. 

This may be accomplished by determining 
the elcctrical resistance of living tissues. This 
mcthod is rapid and convenient for practical 
use. I t  tnay be appliecl to pieces of detached 
tissue or to the intact orgaiiism. 

The writer bcgnn thc use of this rntthod by 
cutting diciks from Chc fronds of the marine 
alga, Tlnminar ia  sacchari j ln, and measuring 
their electrical resistance in a nianncr which 
has already been descri11cd.l Subsequently i t  
was foulid possible to mewsure the resistance 
of intact frond? both of Laminaria and of 
othcr plants by xncthods which will be de-
scrihecl in dctail in a future publication. 

As the reiult of his cspcrience with this 
nlctllod the writer concludes that  i t  is often 
very difficxrlt to judgc of the condition of an 
or~auisni  by jts appearance. The tissucq on 
which exl~crimr~nts have becrl made were found 
to be capable of losing much of their vitality 
without betraying it in any way by their ap- 
pcarancc. (This was particularly the case wit11 
eel grasq, Xostera, which retained its normal 
green color and appearance for some days after 

1 S( IEXCC, N. S., 35:  112, 1912. 


