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' l ' l r ~  Lirnericai~ hssociation for the Ad- 
vnncerneni, of Science rcpresents the recog- 

r~i:<c~dand organized sciences. One by one 
~ ! e wgronps have been aclded to it, as those 
g'l'tlnps have iron puMjc recogl~ition and 
ha re  drrnonst~ated that tllc~r are jnterestcd 
broadly in tlle enlargcrnent of human 
l*:nowlcdge. Ilalf the letters of the al.pha- 
Itet are required to clesignate these gronps 
rclprcscl~tcd in organizetl sections, jndi-
c3:itiny the breadth and vitality of our  scien- 
tific inquiry. The last of these sections ir 
:~gricnll~lrc---not the occnpation agricul-
turc,  but the asremhly of scientific re-
sfarch that deals with the problems of the 
occanpatioll and O F  the living resulting from 
the occupation. We begin the work of this 
section to-day. I t  means much, I think. 
Tor this ~vol-lr that i t  has now been recoq 
riized as r~~or thy  a place on the to occupy 
programs with the older and the better 
standarclizecl groups. T hope that we shall 
be worthy of the fellowship; and I t rust  
that the Associati011 itself will gain some-
thing by what we and onr succesqors may 
bring to i t  in the f m t l ~ ~ c .  

Therc is no field of scipi~tific res~arcki 
that belongs exclusively to agriculture ancl 
not to o th t~r  gronps. The pecuIiari1,y of 
the research in this field lies in its associn-
tion for the purpose of improving a great 
industry and of making a particnlar coa-
lriimtion th~rel3y to the national life. The 

1 Addreqs nC tlie Vice-president and Cllairman 

of Sertion I,,, \m~ricnu hssori:~tion for the Ad-
3'7ceme"t sc'ent'c~ 'p'7i'nde1~)hia) 
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analysis of normal markworl'ds, we may expect 
significant results in a field which needs them 
perhaps more than aniy other among th'e bio- 
logical substations. 

OTTOGLASER 
UNIVER~ITYMICHIGANOF 

SCIEXTIFIC JOURNALS AND ARTICLES 

TIIE closing (October) number of Volume 
15 of the Transactions of the American. Mathe- 
matical Society contains the following papers: 

R. A. Johnson: "The conic as a space 
element.') 

G. A. Dliss: "The Weierstrass E-function 
for problems of the calculus of variations in 
space." 

H. II. hlitchell: "The subgroups of the 
quaternary abelian linear group." 

L. P. Eisenhart: "Transformations of con-
jugate systems with equal point invariants." 

F. B. Wiley : "Proof of the finiteness of the 
modular covariants of a system of binary 
forms and cogredient points." 

Dunharn Jackson: "On the degree of con-
vergence of Sturm-Liouville series." 

C. R. Love: "Singular integral equations of 
the Volterra type." 

G. C. Evans: On the reduction of integro- 
differeiitial equations." 

L. E. Diclison : ('Invariants in the theory of 
numbers." 

AIso addenda and errata of voIumes I1 and 
14 ~ n c l  general index of volumes 11-15. 

TFIENovember number (Vol. 21, No. 2) of 
the Bulletin o f  the American Matl~enzatical 
Xociefy contains: Report of the twenty-first 
summer meeting of the Society, by F. N. Cole; 
"Infinite regions in geometry," by E. B. 
Wilson; "Famous problems of geometry " 
(review of FIobson's Squaring the Circle, A 
History of the Problem), by R. 0. Archibald; 
Shorter notices: Sniith ancl Gale's New Ana- 
lytic Geometry, by E. R. Smith; Marsh's 
Technical Trigonometry, by F. M. Morgan; 
Fite's College Algebra, by J. E. Rowe; Mitz- 
scherling's Problem der Icreisteilung, by R. D. 
Carmiehael ; Kommerell's Allgemeine Theorie 
der Raumkurven und FlHchen, by R. C .  Archi-
bald; Neumann's Fragen der haheren Poten- 

tialthcorie, by T. IT., Gronwall; Kaye and 
Laby's Physical and Chemical Constants, by 
H. B. Phillips; "Notes ";and "New Publica- 
tions." 

TIIE December number of the Bulletin con 
tains : " On a generalization of a theorem of 
Dini on sequences of continuous functions," 
by T. E. Hildebrandt; "Note on removable 
singularities," by W. E. Milne; ('Concerning 
a certain totally discontinuous function," by 
li.P. Williams; "Proof of the convergence of 
Poisson's integral for non-absolutely integrablc 
functions," by W. W. Xiistermann; "The 
Napier tercentenary celebration," by D. E. 
Smith; "An appeal to producing mathemati- 
cians," by George Paaswell; Shorter notices : 
Zeutl~en's Natl~ematili im Alterturn und 
Mittelalter, by D. E. Smith; Minkowski's 
Geometrie der Zahlen, by L. E. Dickson; 
Elliott's Algebra of Quantics, by D. D, Leib; 
Fabry's Probliimes d'Analyse mathBmaticlue, 
by E. TV. Ponzer; Demartres' Cours de GEom- 
Gtrie infinitbsimale, by E. W. Ponzer; Engel- 
hardt's Problenle im Schlusswort des Lies'chen 
Geometrie der Beriihru~lgstransformatione~~, 
by 0. E. Glenn; Whiteford's Trisection of an 
Angle, by E. B. L.ytle; Collins' Practical 
Algebra, by E. 13. Lytle; Van Tuyl's Complete 
Business Arithmetic, by D. E. Smith; Martin's 
Text-book of Mechanics, by F. L. Griffin; Ott's 
Angewandte Matliematik an den Deutsclien 
mittleren Fachschulen cler Maschinenindustrie, 
by E. W. Ponzer; Jacoby's Astronomy, by I<. 
F. Williams; "Notes "; and "New Publica- 
tions." 

TIIE January number of the Bulletin. con-
tains: Report of the October meeting of the 
Society, by F. N. Cole; Report of the twenty- 
sixth meeting of the San Francisco Section, 
by Thomas Buck; "Modular invariant proc- 
esses," by 0. E. Glenn; "Invariants, semin-
variants, and covariants of the ternary and 
qnatcriiary quadratic fonn modulo 2," by 
I,. E. Dickson; "The converse of the Heine- 
Bore1 theorem in a Riesz domain," by E. W. 
Chittenden; " Complete existential theory of 
Sheffer's postulates for Boolean algebras," by 
L. I;. Dines; "On the characteristics of the 

principal manuals of elementary geometry 
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published in  Italy in the course of the last 
fifty years," by Mario TTecchi; "Mathematical 
metl~oils in physics " (review of Volterra's Sur 
quelques Progr2s r6ccnts de la Physiclue math&- 
matique, Drei Vorlesungen iiber neuere Fort- 
schritte der mathematischen Physik, and 
I 'e~ons sur 1'Tntkgration des Equations aux 
DBrivkes partielles), by J. 33. Sham: Shorter 
notices: Berkeley's 1\9ysticism in IIIathematics, 
by C. J. Ir'eyser; Aul~ert and Papelier's Exer- 
cices de G6omGtrie analytiyue, by I?. M. Mor-
gan; Hardy's Orders of Infinity, by TV. A. 
EIurmitz; Smith and Ir'arpinski's Hindu-
Arabic Numerals, by J .  V. &fcIielvey; Dal- 
migk's Darstellende Seometrie, by J. V. Me-
Kelvey; Schmid's Darstellende Geornetrie, by 
Virgil Snyder ; Auerbach's Graphische Dar- 
stellung, by Virgil Snycler; Meyer's Differ-
ential- und Integralrechnung, by Virgil 
Snyder ;Xote on " The discovery of inversion," 
by Arnold Emcl~ ;  Correction; '(Notes "; and 
"New P~tblications." 

TIIX IDEKTITY OF HELIOTROPXS31 I S  ANIMALS AND 

PLAKTS. SECOND NOTE 

PAULBERThad shown in 1869 that if the 
small fresh-water crustacean DaplZnia is ex-
posecl to a solar spectrum it goes towards tho 
source of light in all parts of the visible spce- 
trum, but most rapidly in the yellow or green. 

I1 fut facile de reniarquer qu'elles aceomaient 
beaucoup plus rapidenicnt au jaune ou au vert 
qu'ii tonte autro cou1eur.z 

The fact of the preclominance of the helio- 
tropic efficiency of the yellol-vish-green in these 
and some otl~er animals led tho ophthalmol- 
ogist Hess to two assumptions, first that they 
are totally color-blind (since the yellowish-
green part of the spectrum is the brightest for 
the eye of the totally color-blind human) and 
second, that ' e sensation of brightness is the 
cause of the lieliotropic reaction of animals. 
It is obvious that these conclusions go beyond 
the facts, since we have no proof for the as- 
sumption that the heliotropic effects of light 
in  lower animals are accompanied or deter-

1 Loeb and Wasteaeys, Proc. Nat. Acad. Xc., I., 
p. 44, 1915. 

2 Paul Bert, Arch. de Physiol., II., p. 547, 1869. 

mined by any sensations of brightness and 
since totally color-bli~ld humans do not show 
any positive heliotropism. I n  consequence of 
his two arbitrary assumptions, JToss is forced 
to the furtller conclusion that the lreliotropic 
reactions jn animals and plants can not be 
identical, since he does not seem reacly to clis- 
cuss the light and color sensations of plants, 
and he tries to support this conclusion by the 
statenlent that heliotropic plants and animals 
are sensitive to different parts of the spectrum, 
all animals to the yello~~~ish-green, all plants 
to the blue. We have already pointed out in 
our previous note3 that this latter statement is 
not correct, since we were able to show that for 
the positively heliotropic animal, Wudevdriurn, 
the most efficient part of the spect,rum lies in  
a carbon arc spectrum in  the blue near the 
rcgion A -- 474 ,up, xvl~ere i t  also lies, according 
l o  Blas~~m,for the seedlings of oats. 

I t  seemed of interest to find out ~ ~ l ~ e t l r ~ e r  for 
cdiflerent motile ~~nicellnlar  organisms which 
contain chlorophyll and xvliich arc on tlm 
borde~ line between plants ant1 anirnals the 
most efficient part of the spectrum for the 
production of hcliotropic reaction lics i~lilways 
in tbe same region. We investigated the re- 
actions of Chlamgdonto~cns piaiIormis and of 
Euglena viridis in  a carbon are spectrum. 
The i~ivestination of Idle behavior of these 
organisms in the spectrum sl~owed a marked 
difference. Euglena qatl~er in the blue part 
of the spectrum, llsually in the region between 

=- 438 ancl h =510 ,up. The densest gather- 
ing was generally in the region of == 4'76 p,,~,. 
I n  tlic case of Chlamgdonzonus the gathering 
always went much farther 1,owards the yellow, 
usually having its limit in the region of about 
X =560 or X =5'70pp. It was in most cases 
not easy, however, to ascertain the region of 
maximal gathering, though in many eases i t  
seemed to be about A= 620 pp. The most re- 
markable difference between the behavior of 
t11c two forms in  the spectrum was therefore 
the fact that Chlamydonzonas was sensitive to  
longer waves than Euglena. 

It soon became obvious that  this method of 
procedure does not permit the cfceision of the 

3Loeb and Wastencys, Pvoc. Nat. Acad. Xc., I., 
p. 44, 1916. 


