
tural remains found at  t11c same Icvel. TSe 
docs however nlerrtion sollie of tlie numerous 
acc'ompanying Pauna: Rhinoceros  mercki i ,  
stag, horse, ox artd cave bear. Thcrc mas also 
an abuntlance of charcoal and flint imple-
ments, the latter for the most part apparently 
rctol~c~licdpoint, and scrapers. 

Two lluinan tee t l~  (one of a child and one 
of an adult) hat1 already been Pound in the 
lower travertine of Taubach. During the silm- 
mer of 1008, Dr. Pfe i f fe~ found lmnian skill1 
fragments in t h ~  same deposit a1 Ehrings{lorf. 

Both Obcrmaier and Schmidt consider the 
lowm travcrtinc of Ehringsdorf (the deposit 
ill which thc lower jam was recently found) 
and 'I'aubacli to l-)c older than Mousterian. 
Altl~ough i t  caoutains no typical coups de 
poii~gs, on accoant of the character of the 
I'anna as well as thc incll~stry, Obcrmaier would 
call the deposit of Chellean age. For Schmidt, 
wlio llas rectl:tiIy pilblished examples of the 
industry, i t  is dcheillian. 

I n  airy case all are evidently agreed that 
t11(~ rleposit belongs to thc Riss-Wiirm intcr- 
glacial epoch. I n  tllat case according to one 
school it might be Chcllcan, Achealian, or 
carly Jfousterian; according to the school of 
Penck, i t  would have to be later Mousterian, 
since 11e placacs early Monstcrian during the 
ltiss glacial ejjoch and the Chcllean-Achealian 
durinq tho second or Mintlcl-Riss interglacial 
epoch. 

lV11ichcver view is correct,, on account o f  
its anatomical characters, as well as the posi- 
tion of the deposit and the nattiro of the asso- 
ciated cultural and faunal remains, the an-
thropologist' may justly claim for the Weimar 
lower jaw an antiqnity surpassed perhaps only 
by the sln~ll of Piltdown and the Mauer 
( H o m o  heidelbergensis)  lower jaw. 

GEORGEGRANT~LKCURDP 
YALEUNIVERSITY, 

NEWHAPEN,CONPIT. 

T H E  C H I C A G O  M E E T I N G  OF T17B NA-

TIO-NdI, AC'ADEXT OF S C I E N C B X  


TI~I.:Katio~lal Academy of Sciences will 
lncet Deccrnher 7 ,  8 and 9 at  the University 
of Chicago. Social headquarters will be a t  
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the Qi~adrai~gleClub. 58th Street and Uni- 
rersity Avenue, where tlie mrrnbcrs will meet 
for the first time Decenlber '7, 1:00 r . x ,  for 
l~~ne l~con .  the rnectiilg will bcA fealilre of 
tlic st.cond course of Villiam Ellely ITale 
lecalnres on evolution, two lechlres by Pro-
feqsor JTTillinrr~ Wa1lac.e Carnltbell, d i l~c to r  of 
the Liclr Observatory, on Stellar Evoliltion 
and tlie Formation of the Earth. 'Thew ler- 
turps and four scssions wit11 papers hy rnem-
hers of the academy and otliers will be open 
to tlre public. 

The council will meet at  4 :30 P.M., Decem-
ber 7, at  the Quadrangle Club. 

A l)rcliminarg program of the scientific 
papers is as follows : 

Theore~n o f  C C ( U ~ P  GeodesicC O P I ~ C ( ~ ? L ~ ? I ~  Tri-
anglcs. 
If  a line Od of unit length is parallel to  the 

normal a t  a point n of a surface 8,thcn may 
be regarded as thc illlago of n on the unit spllero 
with center a t  0. It 1s a theorem dne to  Gauss 
that tlie difCe~ence l~ctneen ?r and  the sum of thc 
angles of x geodesic triangle on t l ~ c  surface is 
numerically equal to the area of tlic image of tile 
triangle when each point is mapped oil thc spliere 
as above ilescribcd. The paper is concerned ni th  
a generalization of this theorem. The magniti~des 
involvetl in the statclnertt of the tlieorem, nnqles, 
the equatior~s of tlie geodesic lincs, the a r m  of tllo 
image of the trranglc, are esprcssible in terms of 
invariants associated with the integral of length 
on the surfitcc S. Tor a more gcneral intcyral of 
the calculus of variations some of the analogous 
irrrarimlts have been found hy tlre author and 
other writers. I n  the present paper the remaining 
invariants arc described, a l ~ d  a theorenr corre-
sponding to that  of Gauss is  deduced. 

LEONARDE, DICKSOR: Pr~~qres sI ~ c ~ c ? I ~  in the 
Theo~ ie sof X o d u l a ~  and Torormnl Invurin?alc. 
Colltrast b'tneen :~lgcbrnic and modnlar in-

variants. Formal inv:~riants and their construc-
tion. hlod~rlar plane caLrrrc.s for  mod~rlns 2. 

G. A. MII,I,EK.:2111~@-suljlrroupof (L Grotc.p of f in i te 

older. 
I n  1885 Fratt ini  introd~rced the 41-subgroup of a 

finite group G as tlre characteristic subgroup 
~vhosc individual oper&tors entcr into no set of 



independent generators of G. I n  the present in-
rostigation the +-subgronps of various iniportant 
groups G are stndied,-in particular, of groups of 
order the power of a prime, of direct product 
groups, of ahelian groups, of the Sylolr- sub- 
groups of the symmetric group on 9% letters. Two 
of the principal rrsults are: (1) The $-subgroup 
of a Xylow subgroup G of the s,~mmetric group on 
7~ letters is the comrriutator subgroiip of this 8y- 
low subg~oup  G. ( 2 )  The various sets of inde-
pendent generators of a group G of order the 
power of a prime contain the same nurnlxr of gen- 
erators, so tha t  this number is an invariant of the 
group G .  

ELIAKIXCR. MOORE: 0% the Znlcgralio?b by  Sz~c-  
eessive Appromi?natiorts of the Ordinary Di fer-  
eatial Eqqcation of the First Order i n  General 
Analysis. 
The classic problem of in t~gra t ion  of a siniiil-

taneons system of 11 ordinary differential equa-
tions of the first order may be expressed as fol-
loaa:  To determine the 97-partite number or point 
.$= (s,, .. ., x,,) i n  rr-space Sn as a function of 
t11e real varjable t in si1c.11 a Fay  as to satisfy the 
dLberential equation 

with the initial condition: 

E(lo)= a =  (4,...,all) .  
Here for every t of a certain interval T' of the 
real number systeni T and point E of a certain 
region S' of 8,'. K ( t ,  E) denotes a point of Sn:  t o  
lies within T ' ;  a lies within S';  and K satisfies the 
continuity and Lipschitz conditions. A point f may 
be thought of as  a function of i ;  t ( z )  =% 

(2  =1, . . ., n) .  I f  in this problem we replace 
systematically the special variable i with the spe- 
cial range 7 =1, . . ., 11 by a general variable p with 
the general range P x e  obtain the correspouding 
ploblcnl in general nnatysis. Then by imposing 
suitable condit~ons on S', lC and a n7e vahdate for 
tlie general equation ~ r i t h  initial coudition the proc- 
ess of integration by succes~ive approximations. 
The general treatment cox ers tlie elass~cal case and, 
for  eu,mlple, certain types of infinite simulltaneous 
systems of aiffercntial and of integro-different~ztl 
equations. 

F. 	R. MOCLTON:A n  Extenaim of the Process of 
Successtve dpproxirnatto?zs for 27te Solzctio?a of 
Dzfterentiitl Equations. 
With the exception of the Cauchy polygon proc- 

ess, which is not of prartlcal value, the exlsting 

methods of solving differential equations have, in 
general, only a limited domain of applicability. 
The processes defined in this paper apply to a 
very general class of differential equations, they 
are  convenient in practise, and they firrnish the 
solution with any prescribed accuracy in an arbi-
trary part  of the domain of its existence. The 
range on the independent variable for ~ h i c b  the 
solntion exists i s  not known in adritnce, but the 
process enables one to determine r h e n  he is safely 
within that mnge. 

II. S. W H I T E :The Synthesis of Triad Syslenzs At 
ill t Elemeiils, i c ~Particular for t z . 3 1 .  
This note revien's earlier and recent studies in 

triad syst.ents, and signalizes one advance step. 
The field i s  largely unexplored, and progress re-
quires study of specirrlens and induction. Tnenty-
three specimens of Al,'s showing odd and even 
st;rnatnre, nmny new, a r e  available in Miss Cum- 
mings's dissertation (Bryn Mawr, 1914) ; and one 
of different strncture, headless. Upon these one 
riea theorem is verified, then denlonstrated, re-
lating t with 2t + 1. This malies possible the pre- 
cise enumeration of A,,'s of odd and even striicture 
11hich can be componndod froni a headless A,, and 
any other. Headless systenls (yet unpublished) 
prove the resulting A,,'s to  nlmml~er above 141 

E. 	J. WILCZYNSKI:Conjugate Systems of Space 
Curves with Equal Laplace-Darbour Z?zvariants. 
I t  is  nell  ltnown that  four linearly independent 

solutions of a linear different:al equation of the 
f orln 

irZo 80 ae 
- + a - - + b  + c B - - O
&L& au aa 

determine a surface upon mllich the parametric 
curyes form a conjugate system. h great deal of 
norlr has been done upon the special case when the 
Laplaee-Darbonx invariants of the equation are 
eqnal to each other. The geometrical significance 
of this condition, which up to the present tinlo 
seems to have escaped notice, is ttho object of Mr. 
TVilczgnski 's communication. 

11. Astronon~y 

E. 	 E. BARNARD:Ezplanatio?a of Certain Phe-
noinena of t71e Tail o f  Comet Norelhouse (TIT., 
1908). 
Within certain limitations, there is nothing so 

wonderfully effective for the study of coi~letary 
phenomena as  the stereoscope. The author has 
applied this method for  the study and explana-
tion of the remarkable phenomena of the t.a.11 of 



770 	 SCIENCE IN. S. VOL. XTJ.NO. 1039 

Morehonse's comet on October 15, 1908. A good 
series of photographs of the comet was obtained 
on tha t  date in this country and in Europe, the 
earliest of these being made a t  Geneva, Switzer-
land. The photographs made a t  the Uerkes Ob- 
servatory (contin~~ously)on tha t  date with the 
Bruce telexcopo extended froin 6" 18"' to 13" 28" 
C. 8. T., or for  a period of 7" 10'". A set made 
in  France, another in England, and two sets oh 
tained by the author with the Bruce telescope of 
the Uerkes Observatory, are available for  stereo-
scopic combination. Tt i s  from the study of these 
cornbinations that  the following simple rxplana- 
tion of the phenomena is derived. 

The photographs a11 shorn a twisted appearance 
of the tail about 3" from the head, apparently 
joined to  the head by a slcncler straight heam. 
Tho broken par t  of the tai l  becanlo more dis-
rupted, and changed more rapidly in  tho later 
photographs, until it formed a broad mass with a 
broad tail. A study of the stereoscopic views 
shows what really happeued. A t  a time earlier 
than the firut photograph the comet had discarded 
i t s  tail (by ceasing abruptly lo  ernit matter in 
that  direction) which dlifted amay into space. 
For  some reason, perhaps from a ilistnrbance due 
to the cessation of emission a t  tha t  point in the 
comet's head, the rear end of the receding tail 
"buckled" and became twisted into a spiral 
which finally formed a n  irregular ring--very much 
like the smolre ring familiar to  the users of to-
bacco. Every part  of this condensation ring sent 
out a continuous stream of matter until i t  formed, 
roughly, a long open cylindrical tail to  the ring, 
with one end pointed more or less towards us. 

This lar,t phase of the di~turbance was the con- 
dition of the tai l  a t  the time of my last photo- 
graphs of tha t  night. By the next day tbe rem- 
nant of tho discarded tail  had drifted farther 
away and had become so changed a8 to be of little 
interest in ronneation with i ts  form on October 15. 
The slender beam of Iight tha t  apparently con-
nocted this phenomenon with the head was really 
a nev  tail  which was forming anti which did not 
touch the masses in the old tai l  but passed behind 
them, a t  a consideral~lo angle as shown by the 
stereoscope. 

W. 	 W. OAIIPBEI~L: 0% the Radial Velocities of 
Nehulm. 
The radial velocities of 54 planetary and ring 

nebulze and nebultc of irregular form, have been 
determined a t  the Lick Observatory and at the D. 
0.Mill8 Observatory in the past three years by 

spectrographic means. The nebula arc remark-
able for  their high velocities. Ouly a fifth of the 
radial velocities are Icw than 10 km. per secontl, 
there are 9 radial velocities greater than GO km. 
per ~econd,  and the ayerage for the 54 nebula: is  
42 km. per second. This is 7 times the average 
ladial  velocity of the so-valled hel~uin stars, mhich 
have generally been suppo~ed to be  the stars most 
recently evolved from nebulz. Omittjng 12 ex-
tended and rlng nebula, the average radial velocity 
of 42 planetary n e b u l ~  i s  36 Irm. per second. Two 
nebulce, close together in the sky, have been ob-
~erve(9 as 202 km. per second rrcecsion ant1 141 
Bm. per srconci approach, reipectively,--a relative 
radral motion of 343 km. per second. 

The pievailing high ve1ocitie.i of plauetary 
nebuln make dificnlt the continued acceptance of 
Sir  TTilliam IIerschel's view that  tho pleuetary 
nebulze ~ov lve  into htars [who% spceclb are of 
average dinrensionsl. On the contrary, there is  
Tome basis for the sugge~tron tha t  the planetary 
nebula have been forlaed from the rushiirg of 
high velocity stars throngh re5ifbng mrdia in 
space. Rapitlly-moving stars are the ones mhich 
150uld have the greaieit ch:irlce to eneo~n te r  resist- 
ing metlia, and the collisional or bomhardinent 
effect3 won14 be the more effective in grneratlng 
n e b ~ ~ l a rcondition the hlgher the velocities of 
impact. 

ITI~RCRD. CIJBTIS: P ~ e l i ~ n i n a r yNote  on Nebular 
I'ropcv &loltons. 
Knowlc4ge of the distances and linear dimen-

sions of the nebula are important in studies as to  
tho nature of the nebula3 themselves, and ecpcciallg 
as to  their relation to  the stellar systcin. It is 
ticsirable, therefore, tha t  every opportunity be 
utilized t o  detern~ine the proper motions of the 
nebula, 

Professor Reeler's prograni of nebulnr photog- 
raphy with the Crossley Reflevtor of the Lick Ob- 
servatory mas inaugurated in  1898, continocd by 
him into 3900, ant1 in the next few years com-
pleted by Proferbor Prrrine. A new series of 
photographs of the same objects, with the same 
telescope, was begun last wint,er anti nhoulil be 
completed in the early bummcr of 1915. About 
ono third of the proposecl photographs bavo been 
obtained to  date, anil nearly all of these have been 
compared, as to the accurate positions of nebular 
nuclei and other very definite masses of nebular 
structure, with the photographs of the same ob-
j e c t ~  secnred from twelve to sixteen years ago. I f  
an? motions of tranblation or rotation in the 
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objects re-photographed have occurred in the in- 
terval, these changes seem not to be appreciable, 
or a t  most, are exceedingly small. The conclusion 
drawn from this fac t  is  that  the nebulie concerned 
are very remote, and therefore are enormous in 
linear dimensions. These provisional conclusions 
apply to many of the large irregular nobultc, such 
as  the Orion and Trifid nebulw, and to many of 
the more prominent spirals, including the great 
spiral in Antlromeda. 

EworN B. F ~ ~ ~ ~ : ~ yAn Iltlerestilrg 
Observations haye continued on the spec. 

troscopic binary Cephei, which has the remark-
ably short period of 41,34". Sollle features of the 
system are discussed, and reference i s  made to  the 
detection at of variations in the star,s 

brightness by the phot,o-electric method. 

The Direction of 
Solar Storms. 
Tt is  well known that  cyclorlcs and tornadoes in 

the earth's atmosphere rotate in the right-handed 
(clockwise) direction in the southern henlisphere 
and in the left-handed direction in the northern 
hemisphere. What is the case for solar storlns9 

The existence of a magnetic field in sun-spots, 
supported by other spectroscopic evidence, proves 
tha t  sun-spots are electric tornadoes of immense 
size. The direction of rotation of the spot-vortex 
is  given by a silnple spectroscopic obsfxvation. 

The rc?sults were a t  first confusing, as  spots 
rotating in both directions ac re  found in the same 
hemisphere. Ru t  i t  soon appeared tha t  sun-spots 
usually occur in pairs, lying close together on a 
nearly east and west line, and always having 
opposite directions of rotation. Tabulating the 
polarities separately for  the eastern (following) 
and western (preceding) members of bipolar pairs, 
we (with very few exceptions) that the di-
rections of rotation for preceding or for following 
spots are opposite in the northern and southern 
hemispheres. 

Prior to recent sun-spot miniInum the pre-
spots of the old rotated left-handedly 

in the northern and right-handedly in the southern 
henlisphere, as jn the case o f  terrestrial storms. 
since t,he minimum the direction of rotation has 
been reversed. But  the spots of the old cycle were 
all in low latitudes, while those of the new cycle 
are all in hig)., latitudes. ~ h ~ probably 

GEORGEE. I~BLE: Rotation of 

there s 
@xist in each hemisphere a high latitude zone, i n  
which preceding spots rotate right-handedly in the 
northern and left-handedly i n  the southern hemis- 
phere, and a low latitude zone, where preceding 

spots rotate left-handedly in the northern and 
right-handetlly in the southern hemisphere. 

J'. C. KAPTEYNAND W. S. ADAMS:O n  the Rela-
t ions between, the Proper Motiolu and the 
Xndial Velocities of the Stars  of the Xpectrat 
Ttlpes F, G, K and M. 
(1) The radial velocities furnish a very thor-

ough test of the theory of the star streams. The 
results found for the F, G, K and M stars aro in 
dose agreenlent with those we should expect from ~ ~ ~ ~ ~ . 

as 'lerived proper motions. (2) 
The radial velocities of the stars of the smallest 
pr01)er motions show the effects of the two star-
~ t r e a m s  with the same certainty as those of the 
other stars. The existence of the two star-streanla 

is, t'herefore, proven a t  the greatest distanccs for 
which we have adequate data. ( 3 )  The I< stars 
behave in general lilie the other stars, but there 
are a few exceptional cases. These do not appear 
to  be due to the absence of the second streanl, 
( 4 )  F,, all of the spectral dassesthe average 
radial velocities sholv a regular increase the 
propar motion. (5) such a change of radial 
r~elocity is a necessary col,sequence of a velocit,y 
(listribntiou ( for  the peculiar motions) different 
from that given by Max4~ell's law. (6)  A firat 
approximation to the velocity distribution has heen 
derived for the stars. explains the c!hanp 

of velocity ,vith proper motion in satisfa,ctor;g 
manner. ( 7 )  Some positive indications have been 
found of a change of radial velocity with absolute 
magnitude, the brighter stars moving more slo3vly 
than the fainter stars. 

S. B. NrcrIoLsoN: Discovery of a Ninth ,,nteElitt: 
of Jupiter. 
A satellite of Jopiter was discovered by 

of photographs made ~,"ith the Crossley Reflector 
of the Lick Observatory on July  2 1  and 22, 1914.. 
Those photographs were secured in order to de-
terlnjne positions of the eighth satellite, and the 
new object was in the sanle photographic field. 
The nint,h satellite is  considerably fainter than the 
eighth1 being estimated a t  about the nineteenth 
magnitude. Additional observations of the new 
sat"11ite have been in August and S e ~ -

tember. The preliminary orbit, computed under 
Mr. Leuschner's direction, shows that  the orbital 
motion is retrograde, tha t  the first estimate of the 
period is approximately three years, and tha t  the 

other elements of the orbit a re  similar to those of 

the eighth satellite. 




772 	 XCIENCE [N. S. VOL. KT,. NO. 1039 

C. 	T .  RNII'P:Ez2)erime?~ta1 Data on the Stability 
of Positive and Nega.lizle Ions. 
I n  an  investigation by Dr. 0. IT. Smith and the 

writer of the properties of tho retrograde rays 
from a Wehnelt or hot lime cathode, i t  mras found 
necessary in order to  lnalre their preqence lmown, 
to accelerate these rays by pascage throng11 a 
strong electroqtatic Geltl. The photographic 
method of J. J. Thomsonl was employed. 

A number of plates show anomalies as  to the 
direction of deflection, i. e., the appearance of 
positive lines with negative acceleration, while the 
same exposure shons but little or no trace of the 
negative llnes. Tliis is  contrary to what i s  ex-
petatecl under the given conditions. 

This anomaly, the appearance of positive lines 
on the photographic plate when the acceleratiori is 
such as to allow only negative ions to get through 
the accelerator into the electric and lnagnetic de- 
flecting fields beyond, can be satisfactorily ex-
plained if i t  is assumed that  the po~i t ive  ion is  
more stable than the negative ion. Tn other words 
a negative ion loses an  electron more eaiily than 
does a positive ion. 

The paper in detail follows the path of tlic 
negatively accelerated ion as  i t  iqsne~ from the 
accelerator and notes the possible changes that  
evidently take place (upon the supposition htated 
abo\c) as i t  movcq on through the deflecting ficltls 
to the photograplric plate,. I n  this may wery  par t  
of the line on the photograph (i. e., the s t r a ~ g h t  
portion a.: n~ell  as  the parabolic portion), is satis- 
factorily accounted for, and hence the rollclnsion 
that  the positively charged ion is more stable than 
the negatively chalgeil ion. 

A number of photograph5 shoning there lines ac- 
company the paper. 

I TT.  rilysies 
A. A. M r c 7 r ~ ~ r , s o ~ :  of Metals und O t 7 ~Bchuvior 

Szrbstances Near the Rupture Point. 

R. 	A. &fifn.~~r~alr:The Coeficiend of Slip i n  Gases 
and i ts  Ilelatios~ to the Natlcre of Ike Impact 
bctlaecn a Xolcc?rlc of n Gus and the St~rfaee 
o f  a Solid o~ T,iqz~id. 
I n  3911 I brought forward a new method2 for 

the very acnrratc evalnation of the coeficient of 
slip between a gas and the snrface of a licluid or 
solid. This coefiaicnt was shovn to be  equal to 
the quaritity A1 in the equation for  the law of Pall 
of a srnall sphere through a gas.2 This quantity 

1 J .  J .  Thornson, "Rays of Positive Electricity," 
1813. 

2 Physical T%eriev~, XXSII . ,  p. 382, 1911. 

111 v a s  in turn shown to be proportional to  t11e 
slope of the line obtained by ~ ~ l o l t l n gel% 
agarnst l /pa in the "droplet" method for the 
ilcterinination of e. The values of thih ilope have 
now heen obtained n i t h  different g a w  and dif-
ferent kinds of droplets. It has hitherto been 
snpposeil from the roork of ICulrdt and IVarbulg 
tha t  the coefficient in q~~es t ionis In all eases 
proportional to  the mean flee path of the gas 
molecule. This conclusion is  now shown to be 
incorrect ; for the ah01 e-mentioned slopes are not 
only found to depend on the nature of the snr-
face against nhich the gas molecule impinges 
~5heu this molecule remains the sanlc, but also 
upon the value of the impinging molecule when 
thc surface is the came. Thew results show that 
in general gas inolecules are not "rliffusely" re-
Rectetl from liquid and solid surfaces a5 they 
have recently been asqnrneti to he by I<nu6sen 
and others.3 

XV. Chtm~btry 
C. 	W.  BALKEAND GLO. W. SEARS:The Atomic 

JVtight of Tanlaluw~. 
In order to deturn~ine thih two ratios c o ~ ~ s t a n t  

nere  \tndied, 2TaC1,: TaLO, and TaC1,: 5Ag. 
I n  the study of the ratio 2TaC1,: Ta,O,, the 

tantah~rrr clllolide as hydrolyzed, niing nitric 
acid, ant1 the resulting tantaliin1 ovldc n a i  etapor- 
ated to d r y n e ~ s  and ignited. Jn five delermina- 
tions, llonrever, a constant neight wai not obtained 
even after repeated ignition. A fine white deposit 
mas found m the exit lubes of the reaction flask 
after each analysis shoning that  the oxide Kas 
being lost. An exalnination into tho came of 
this xhowecl tha t  the liqti~orhloric acid was corn-
pletoly relnovetl by ignlt~on, that  the nitric acid 
\Tax tliff~cultly removed, if a t  all, and tha t  tanta- 
lum ovitie mas lo~, t  e i t l~er  mechanically or by 
>olatili~ation, all ol' v h ~ c h  intiicatcd tha t  the 
method Pr a i  nniatisfartorg. 

111 the ~ t n d y  of the ratio TaCl,: 588 ,  qcvcral 
mcxtbods mvolving the rcrnoval of the hyilro-
chlorlc acid froin the tantalum \rrre tried t)nt 
mitho~it succcqs. The only method found satis-
factory mas to  dis.;olrre the tar~trtlnrnchlolitle in 
an approxiinately 5.5 per cent. hx.ilrofluoric acicl 
sol~ition and to precip~tate the lesalting hydro- 
chloric acid in the prwence of the dissolve([ 
tantal om. Platinllln x c s ~ e l rn ere uced through-
out and the final cn,l point \ \as  cletc~minctl i n  the 
ncphelometcr. 

3 rln,~ule?adc Philsll*, ICundwn l':ipors, 1909-
1912. 
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Three determinations by this method gave 181.30 
for  the atomic weight. From one to two days 
were allo\ved for the equilibrium to become estab- 
lished. A further stndy of this equilibrium, how- 
over, shoxed that  from three to  five days were re- 
quired. A final series of determinations is  now 
in  progress. 

W. D. ITARKINS The Capil- AND F. C. HUMPIIREY: 
lary and Electrical Forces a t  t71e Interface be- 
tween Tloo Liqqids. 
A method which gives very accurate dctermina- 

tions of the capillary constant a t  the interface 
between two liqnids has been devised. The method 
consists in a measurement of the capillary height 
under the special eoilditions which are  necessary to 
secure accuracy. The capillary height method 
proves inaccurate in all cases where one of the 
lirjuids gives an allialine reaction. For snch liq- 
uids the drop-weight method may be used. This 
method has been adopted largely by workers in the 
field of colloidal chemistry, but without any nss of 
the corrections which have now been determined. 
Since these corrections frequently amount to as 
much as 37 per cent. they should not have been 
neglected. 

The latter method has been nsed to investigate 
tho relation between the change of the surface ten- 
sion and the changc of the cleotrical potential be- 
tween two non-mist>ible liquid phases, in order to 
see if the relationship is  snch as would be in  ac-
cord with one of the theories of muscular motion. 
This thcory is in s h o ~ t  that in muscular motion 
the muscle changes from a neutral to an acid re-
action, that this causes a change of electromotive 
force hetween two differenlt phases (of the order 
of one volt), and that this in turn gives rise to 
such a changc of surface tension a t  the neutral 
point as was found by ron Lerch in Nernst's lnb-
oratory. The present nork shows that von 
Lerch's results were in accorii p i th  the general 
theory only because of tlie inaccuracy of his es-
perirnental work. 

ITCRBZRT RadiumN. XCCOY:Tile Solz~bililies of 
Compou?~dsas I,~dicnlec7b y  the Solz~hilities of 
ilnal"oclous Compoz~nds of Calcium, Strontium 
ax d Barifrm. 
If it he aisi~lncd that radium is the fourth mem- 

ber of the alkali earth group, i t  is to be expected 
that  the properties of coinpounds of this element, 
other than those dependent upon its radioactivity, 
should he determinable from a knowledge of the 
properties of corresponding compounds of calcium, 

strontium and barium. A knonledge of the solu- 
bility relations of radium and barium compounds 
is of great practical importance, since the former 
must always be separated from large amounts of 
the latter in the course of the extraction of radi i~m 
from minerals. A systematic theoretical study of 
the problem indicated the chemical and physical 
conditions most favorable for  the separation of 
these elements. The theoretical predictions hare 
been verified by experiment and as a resnlt a new 
niethod of separating radil~nl from barium has 
been founcl whieh is  many times as efficient as the 
best hitherto known. 

8. W, PARR:The Dcvclopment of an Acid Resist- 
ing d l l o ~ ~for  n IZoncb Calorinzetcr. 
Coals of the Tlllnois type whon burned in an 

oxygen bomb generate a mixture of nitric and 
sulfuric acids, equnaleut to approximztely 30 c c. 
of 1/20 hT acid. The eorrcctlon called for as a 
result of the heat of format~on of these aeids ap- 
proximates 100 calories. I f  in addition some of 
the metal of the bomb is dissolbed, there is gen- 
erated an additional increment of heat for  nhlch 
a eorrect~on can not readlly be applied. Hence the 
use of platinum or gold as a lining for  snch 
bombs. 

I n  hpr l l  of 1911 the first attempt mas made to 
produce an alloy sufficiently resistant to these 
a ~ i d sto permlt of i ts  use in the construction of an  
oxygen bomb. The first wccessful casting wts 
obtained in Dece~nher, 1911, but this could not be 
duplicated until quite recently on account of the 
diIEculty experienced in casting the riletal in a 
dense non porous form free fro111 flans. 

The alloy 1s of the nirkel chrome type with 
copper 7 per cent. tnngsten and molybdenum from 
3 to 5 per cent. The standard of reference for  
solub~lity 1s taken as the amount dissolved by 4 N 
nitric acid a t  room terupereture per 100 sq. em. 
per hour. The average amount dissolved for snch 
unit area and tlme is 0 09 m~lliprwn. The orig- 
inal bomb has had upmards of 1,500 combustions 
-1th no md~cations of rorroalon. 
h large number of parelfel determinations ~ % i t h  

a platinum lined bomb sho\~ a full equivalent of 
acid as indicated by the resulting titrations. Test 
bars show a tens~le  stlength of 50,000 to 60,000 
pounds per square inch while a sarilple of wire 
gave a tens~le  s t r ~ n g t h  of 124,000 pounds. At-
tempts to roll the rnetal into sheets have not beet1 
ve1-j successful, only small areas having so f a r  
been produccd. 
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JULIUS : ddoleczilarSTICGLITZ Bcarra?~gementsof 
Iriphcn:ylmethyl Dcrivtrtives. 
The study of the niolecular rearrangements of 

triphenyln~ethyl derivatives was planned to shed 
Sight on the ela\s~cal rearrangements of oximeg 
acyl aTides, acyl halogell amides, ctc., and to trst  the 
author's theory concerning the nature and causes 
of these rrarrnn,rrements. The investigation has 
becn iieveloped in four directiolrs: (1) Tril~heng.1- 
nirtl~~lhydrosylarr,i~?cs, amines and azides halogen 
have bcen shown to give Ihe samr, products of le- 
arrangement. (3) Dclivatives of the unsymmetri- 
oal radic~les(Csl r,),(C,II,X)C-, (C,I-I,) (C,II,X)-C , 
and ((:,If,) (G,fT,X)(C,II,W)C- yield quantitatively 
the same ratio of products in the different groups 
as far  :LS these have bcen examined. ( 3 )  Com-
plete proof of tlie rearrangement of (COW,),-
I:NCX, OIT and of tho course of the action ha9 
been brou~ht-the first rearailgement of the kind 
ever ohs~rveil. (4)  Rearrangerrrent of the hydra- 
zine (C,IT,),C.NJI NIT.C(C,EI,), has been ef-
fccteil-the first instance of a bydrazioe rear-
rangenlent of this type. 

3:. W. ~~ISIII:IJILN:Our Systematic  Knowledge of 

-.,dke 1'rogcrtic.g and Bchaviov of Solutions of 
kc@%-cleci~olyte~c. 
A s:rtisfactory thcory of solution^ must first of 

' ~ 1 1~ I I ~ C  What is the nu an answer to the question: 
rel:ltion connecting the thcmmdynamic potential 
(or  tile fugacitjr, or the osmotic pressure) of a 
given molecular species in a solntion with tlic com- 
position of thnt solution, i ts  pressure aria its tcm- 
pt?rnturef T h e n  this rcl~ttion is knonn for  any 
given r.1~:is of solutions me a le  at  once in a posi- 
%ion to calculate the val~ies of such quant~t ies  as 
Preezrrtg po~nts ,  hoiling points, vapor pressures, 
osmotic prcsslires, solubilities, equilibriunl, con-
ntants, etc., for solutions of known composition; 
or vice versa by dircctly measuring tlre above 
quantitips me may rompiite the molec.ulnr compo- 
w~tion of our solutions and discotrr what reac-
tions, i f  any, Irnke taken place between the various 
components of the solntion. 

The plirpose of this paper is  ( I )  to outline and 
describe ( a )  the manner in n~hieh, ( h )  thr  extent 
to  which, anfi (c)  the conditions under which the 
~ b o v e  question is satisfactorily an,qn-rred by our 
preqent systematic knonledge of solutions; (2 )  to 
fitate a numher of the laws of soll~tiorls as formn- 
lated in terms of this thcory; a112 (3)  to pre-
sent snrne experimental data illnstrative of the 
qnnn t i t a f i~c  agreeanent between theory and experi- 
ment. 

V. Ceoptlysics and Geology 

L. il. BAUER: Prcsevf Slntue of the  General bIag-
nelze 1!71~r?:cy of the  Globe. 
On Aylil 1, 1914, tlre 1)cpartmcnt of Tcrrestrid 

Magnctism of the Garncgic Institution of Wash 
ington had eol~lpleted tlie first decade of its exiat- 
ence. One of the firat tarlts nnc1ert:~ken was a gcn- 
rrnl maglrctira rurvey of the glol~e. During the 
pcrlod 1905-1 914, 47 laud expedillons to 107 dif- 
ferent co~lr~trics :md islanil-gronps, in all reglone 
of the e a ~ t h ,  nore sent out. Xagnetic ol,serva- 
lions have brcn made by these expcdltrons a t  
3,000 points, extending from 80' north to 70° 
south. The total length of the crnisc.9 of tlie t n o  
vessels used in tho ocean mapnetlc. molk, tho 
Galilt r, ( 1  903-1 908) and tllc Cariregcjle ( 1  909-
1914); i s  1G1,000 milc5. By the cncl of 1916, tho 
first general n1:lgnetic survey of tile globe for  tho 
region bet~vccu :tbont 70' no~t i i  and 70" south, or 
for about 90 per cent. of the total a i m ,  will 11a\n3 
been conlpleted. Satisf:ictory progress has liko-
a ise  hccn made in the atrriosplieric-electric worlr. 
T'or1i:rps Ihc most impoltant ros~ilt of the observa- 
tions made on the C:ulrlce ancl t11c Carncgie is  a 
confirmation of tlic sonlen hat striking phenom~noa 
that, while the contlucti\ity over the ocean is, on 
tlie average, at least as  great as over land, the, 
riadioactive content is much smaller. The values 
of the potcnti:~l pratlirut obtaincd a t  sea were of 
tho same ordor of magnitude as those on laud. 

The paper proceeds on the assumy~tions (1) that  
the earth-body is :mil always has becn an elastie 
solid, ( 9 )  that i t  is and alrl~ays has becn crystal-
line thro~~ghout ,  (:() that  the specific gravrty of 
i t s  constituents varies appreciably throughout its 
mass, ( 4 )  that it gzew up by accessions which 
varied in tllc velocities n i th  'rvl~icb they were 
added and in tlre positions a t  which the additions 
took place, and ( 5 )  in gencral, thnt the mode of 
gro\vth mas that  postulated by the planetcsimd 
hypothesis. It is  further assumed t1i:tt the nebu- 
lar  knot which constitutecl the nucleus of the earth- 
gro\vtli inherited ( I )  a certain unltnown meastire 
of rotation flotn the sun, ( 2 )  that S~ICCCSSIVB 

changes iu the rate of rot:jtion arose later Prom 
tlre accessions, and (3) that still other changea 
arose from the contrxction of the mass as i t  ad- 
justed ~tself  to the stresses incident to its growth 
and to the progress of intertlal reorganization 

mailto:kc@%-cleci~olyte~c
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The segmentation discussed in the paper is as-
signed to changing rates of rotation, the most 
powerful agency of deformation to which the 
earth is subject. The first order of deformation 
under rotation, the passage from a sphere to an  
oblate spheroid, is passed hastily a s  familiar 
ground, save tha t  a n  analysis is offered of the 
mode by which an  earth-body of crystalline teu- 
ture, aKected by a concentric structure, arising 
from accretion, and a radial structure, arising 
from vulcaliism, would respond to the varying 
stress-demands imposed by changing rates of ro-
tation. This first order of deformation or seg-
mentation proceeds by halves acting reciprocally, 
its basis being the simplest of divisors, two. The 
essence of the paper consists in showing that  
when such bipartite division is  extended to  the 
second ortier of ~egmentation i t  develops mc-
chanical inadaptabilities, but that a second order 
of segmentation on the basis of the next simplest 
divisor, three, resnlts in working adaptations. 
This order of segmentation gives rise to six sec-
tors of similar form arranged symmetrically rel- 
ative to  the axis of rotation and alternately re-
specting the sectors of the opposite hemisphere. 
The special adaptability of this segmentation to 
ease the stresses that arise from changes in the 
rates of rotation is pointed out, as also certain 
causal relations that  exist between these sectors 
and their essential parts. The surficial expression 
of these sectors is  identified with the great physio- 
graphic features of the earth's surface. 

VI .  Botany  Bacteriology , 

CHARI~ESE. ALLEN: Development of t h e  Hale  
Germ Cells of Polytrickz~m. 
A t  the conclusion of tho antheridial divisions, 

each cell contains a blepharoplast which behaved 
like a centrosome in the last division. This 
blepharoplast begins to elongate. At about the 
same time a large spherical body, the limosphere, 
appears, variously situated in the cytoplasm; 
later i t  comes to lie near one (the anterior) end 
of the blephsroplast. The blepharoplast is now in 
contact with the plasma membrane; two long cilia 
grow out from its anterior portion. The nuclens 
elongates in the same direction as, and in contact 
with, the blepharoplast. The limosphere divides 
into two bodies; the smaller remains in contact 
with the anterior end of the blepharoplast; the 
larger lies close to the posterior part  of the 
nucleus. The nucleus becomes a long, coiled, 
finally homogeneous body, of about one and one 

half turns. The cytoplasm contains another body 
of variable size, often lying ill a vacuole, which is 
recognizable from a time a little later than the 
appearance of the limosphere until nearly the 
conipletion of the metamorphosis of the nucleus. 
During this history the cell becomes first approxi- 
mately spherical, then lens-shaped. The cyto-
plasm, aside from the special bodies mentioned, 
gradnally decreases in amount. The body of the 
mature antherozoid consists of the nucleus, with a 
sliort portion of the blepharoplast, bearing the 
cilia, a t  i t s  anterior end. The rest of the blepha- 
roplast has become indistinguishable. Adhering 
to the posterior end of the nucleus, but not a pa r t  
of the body of the antherozoid, are the remains of 
the cytoplasm, including the larger derivative of 
the limosphere. 

CHARLESS.CH~MBERLAIN:kf Phylogenetic S t ~ d y  
of Cycads. 
The cycads, as the only surviving family of an 

ancient phylum reaching back into the Paleozoic, 
a re  peculiarly favorable for phylogenetic study, 
and tho work of others upon the Paleozoic and 
Mesozoic predeeessors of the modern family adds 
to the opportunity for comparison. The nine liv- 
Ing genera of the Cyeadacea: are confined to trop- 
ical and subtropical regions, chiefly Mexico, Cuba, 
Australia and South Africa, but  during the past  
ten years all the genera and many of the species 
have been studied in the field, and material has 
been collected for a somenhat complete study of 
life histories. The accounts already published have 
dealt n i th  cyeads in the field and also with cyto- 
logical details of development and have been de-
scriptive rather than theoreticcll, the natural tend- 
ency to  discuss the comparative morphology and 
pllylogeny of the phylum being restrained for the 
present. Cytological features have proved to be  
more uniform and distinctive than the characteris- 
tic habit of the family. 

The investigation, a s  it stands, adas support to 
the already strong conviction that the Cycado-
fiheales, Bcnnettitales and Cycadales constitute a 
single phylum; when completed i t  may throw some 
light upon variation, development and retrogres-
sion. 

WM. CROCKERAND J. I?. GROVES:Method of De-
Xermiqting the  L t f e  Duration of Seeds. 
I n  most seeds in a dry condition the viability 

persists from 1 to 150 years, varying with the 
species. There have been several explanations 
offered for  the loss of viability. Exhaustion of 
food by respiration, degeneration of digestive and 
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rt.spiratory enzyrrien, and the others have proved 
out of accord with k~ro~vrr facts. The hypothesis 
that  loss of viability is  due to a slow eoagnlation 
of c11Il p r o t ~ i n s  of the eillbryo has been proposeit 
and is being tested out by  the writers. The tcst- 
jng of this hypothesis is carried out by getting the 
life rluration a t  any t n o  high temperatures and 
using thtsc r: i l~~es in the forrriula t l i ~ t  e\proyscs 
the relation hetnepn tlrne and te1npe1:ltnre for the 
co:tgnlalion of proteini to find the Ilfe duration 
a t  any des~icd  tcmperatnre. -4s an ~ l ln s t r a t~on  of 
the results, a \;lrlety of ahea t  with 12 5 pel cent. 
nloistiire grves a calculated longevity of 9 8 jenrs 
a t  20° C. and 110 gears a t  0" C. Thls and other 
calciilatc(1 values a t  20" <".tallits rather clo.;ely 
n i th  lecords of Iongev~ty in  wlrent. Alto the cal- 
culated talues a t  v a ~ i o ~ i ~  high temperatures tallies 
lather clost>ly ~ i i t h  the fonncl l ~ f e  duration at  
those ten~peratures. Two polnts of techn~qiie de- 
serve s l ~ ~ c i n l  ofmention, the n~e t l~od  rnnrut:~ming 
the coristant lugh tempelaturc and the ~rrettiotl of 
stcrili/in,n tho sceds f o ~  grr~nlliation. I f  the hy-
pothcs15 and method piove tenable they nil1 be of 
great ec20nonuc slgnlfic.tnce in making posslble :I 

q~ianti tat lr~estatcment of longevity as lnfl~~enced 
by the factors of moisture content and tempera- 
ture 

EDWIV0. JORDAN. Varzcrt~onin Bacteria. 
An attempt is  ~liaile to  tlictinguish in ipecific 

races bctween true mutations and the morc or less 
permanent adaptive moiiifications evoked i n  bac 
Lelia hy definite environmental stlmnli, and to 
tictormine the lelativo value of e:cc.h 111 the foima- 
t ~ o n  of io rallccl Iracterial %peric\ :end varieties. 
The cffrct of accli~nati~ation llpon bacteria is 
con~~clelecltts part  of the problem. Speclfic in- 
stances of the extent of ~ a r r a t l o n  in  a given 
illrcc%ion R J I ~of the p la~t ic i ty  of a pare line 
itrarn are  also biought out. 

\T~~,I,I,\RITILELEASE:P h o r i t d ~ ~ ~ d ~ o ? ~ .  
Onthne of a tauonon~ic revision of this genus 

of Anioir*an mistletoes, p i t h  indication of a new 
ha5is for 1t5 primary subd~v i~on .  The paper em-
boillcs the reqults of a study of all of the ma-
te~ia lq  in the principal Amerlcaan aild European 
11crk)alia in the course of which alniosL all of the 
"pccie5 have been photographed flom tho type<. 
One fourth of tho recognizcd specles belong to a 
~cct ion  that is found in the Vniteii State<, Mexico 
and Central Anieiica, but is a ls~ent  from the Weit  
lnciies and Routh Anierica; and three fourths, to 
a section that  extends through South America and 
the West Tntlies ancl Ihrough Central America and 

sonthern hfexjr,o, but is  entirely absent from the 

tinitell States. 
Though apparently well adapted to  disxemina-

tion by birils, the species a r e  rarely of witle 
geoqrapbic rango and in general are confine11 to  
aleas limiteil by barriers which are effrrtive for 
11on-parasitic plant% 

VI I .  Zoology and Polcon tology 

C. 	 M. CHILD: A Dylaarnic Conception of %Tie Or. 
ganic Individual. 
Organic indivitluation may be  either railiat.c? or 

axiate. An organic radius or axis in its simplest 
terms is dynamically a gradient in rate of meta-
bolism or of certain fundatriental reactions. I n  
this gradient the region of highest rate of reac-
tion is in greater or less degree dominant over 
other regions because of i ts  higher rate of reac-
tion and therefore influences the dynamic pro-
cesses in them and determines the orderly eour~se 
of development and fiinctional relation. This 
dorninancc apparently depe,uds primarily rather 
upon transmitted dynamic changes than upon 
transported chemical sitbstances an11 the integral;. 
ing action of the nervous system i s  i ts  final ex-
pression. Since a ctecreinent occurs in transmis-
sion, don~inanec becornen ineffecti~~ebeyond a 
certain variable distance and the size of the 
individual is therefore pllysiolo@cally limitccl. 
I'Lepro~luction results from the follonring eonili-
tions : first, physiologi cal or physical isolation of 
a par t  from the infincnco of the domina,nt region; 
second, a greater or less degree of tlediITercntia-
tion or loss of i ts  characteristics as x part  in 
eoneequence of tho isolation; third, thc preyace  
or establishment in the irsola.tcd niass of an axial 
gradient or gradients; fo11rt.h~ a new individuation 
an13 ilevelopmental history in  consequence of tho 
presence of the gradient and a clorninant region. 
The axial gradients are not funciamental proper- 
ties of protoplasrn hut  result fiom local tlifferences 
in the action of factors external to the proto-
plasin, cell, or cell mass in que~tiorr. Orderly 
progressive ~lc%elopment and definitelv coordrnated 
function aro impossible except where ~ u e h  gracli 
cnts exist or have e~ i s t ed .  

Z'RASK R. TIII~T~JE:  The Fcrtllzslng Pou~er  of 
S p c r n ~D%lutrons. 
Or] the basis of the usual suppo~ition tha t  a 

s~ng le  actlrro spermatozoon may fertlli7e an  egq 
of it< onn speeies, Se l t~ l i~a t lon  eggs  in cerles of 
of %perm usp pension^ of increaiing dilnt~on shonlil 
run in accord n i th  tlrc following law: To the point 
in the %erleL in which each egg rerc iuc~ a single 
spelmato7oon d l  of the eggs ~houlil he fe~ti l ized; 
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beyond this point the percentages of eggs fertil- 
ized should fall  off a t  first slowly, then rapidly, 
and then slowly again to a vanishing point. 

This condition is  not realized, however, i n  actual 
experiments unless the time interval between pre- 
paration of the more dilute sperm suspensions and 
addition of the eggs is niade very short (less than 
five minwtes) . Under such optimum col~ditions 
the curve of percentages of fertilized eggs begins 
to fall  from 100 per cent. a t  a dilution of about 
1/3000 of 1per cent. sperm; the curve falls slowly 
to about 1/24000 per cent., then rapidly to  about 
1/300,000 per cent., then again to abouts l o ~ ~ l y  
1/90,000,000 per cent. where however about 1 per 
cent. of fertilizations may still take place. The 
observations show that beyond a dilution of 
1/20,000 of 1 per cent. only a single spermato- 
zoon can possibly be concerned in the fertiliza-
tion of each egg. 

I f  the time interval be  lengthened t o  tm-enty 
minutes, fertilizing pover of sperm suspensions 
may be completely lost a t  l / l O O O  per cent., a 
point in the series of dilutions a t  which each egg 
recieves several sper~l~atozoons. Comparing sperm 
suspensions of increasing dilution i t  is found that  
the rat.e of loss of fertilizing power i s  inversely 
proportional to coneentration. Thus the time re- 
quired for complete loss in a series of sperm sus- 
pensi'ons between 1/6OU per cent. and 1/120,000 
per cent. forms a curve ranging from 45 down to  
G minutes. Presumably the time i s  even shorter 
a t  greater dilutions. 

Spermatozoa may be perfectly rnotile after loss 
of fertilizing power. Their ineffectiveaess in 
these experiments is therefore due to  loss of a 
necessary substance. This is  an interesting con-
firmation of the postulate, for  which all experi- 
mental proof has hitherto been lacking, tha t  the 
fertilizing power of spermatozoa is  due to  a 
definite substance. The spermatic substance in 
questjon represents the "sperm-receptors) ' of my 
theory of fertilization. 

W. 	L. TOWER:Zxperimental Production of a New 
Character. 
The antenna of the Chrysomelicl~ are highly 

invariable organs and are used but little i n  taxo- 
nomic differentiation, even of the genera and 
families. O f  especial interest, therefore is the 
experimental production, by means of continued 
environmental pressure of a factorial group that  
is productive of antenrral conditions not Bnovln to 
exist in any living or fossil Chrysomelidrc. I n  
arigin i t  arose progressively, in one direction, 

exists i n  three states of stability, each of whicb 
is capable of transference to other species through 
crossing, thns giving a picture of what may be 
one method of the production of nearly relatod 
genera. A final point of significance is  tha t  its 
behavior i n  crosses i s  no criterion of its method 
of origination, a s  i t  arose progressively, with all 
po~~sibleintergrades, but v a s  a t  all points in the 
series alternative and dominant to the norrnal. 

S. W. WILLISTON: The American Land Vertebrate 
Paunn and i t s  Eelations. 
The land vertebrate fauna of Lower Permian 

or Permocarboniferous age in North Arneriea 
comprises, so f a r  as  now known, a t  least sixty 
definitely distinct genera, distributed about equally 
among the Amphibia, Cotylosat~ria and so-called 
Pl~eromorpha. From all other parts of the world, 
of approximately equivalent age, less than a dozen 
genera are  lruov17n, for  the most par t  imperfectly. 
I n  North America vertebrates are  known only 
from New Mexico, Texas and Olrlahoma, Illinois, 
and Pennsylvania. The fauna of New Mexico 
comprises, so f a r  as  is yet known, sixteen valid 
genera, t ~ ~ e l v o  them elsewhere, theof unknown 
remaining four solnewhat doubtfully ident~fieil 
with Texas forms. Not a single genus or family 
even of the American fauna is  definitely lrnown to 
occur elsenhere. 

The American forms, and elspecially the higher 
reptiles, within the limits of their more general-
ized charactcrcl, are very diverse. That localitierj 
so little rernote as  Texas and New Mexico, though 
showing intimate family resemblances, should be 
so distinct in their genera is evidence tha t  the 
world's fauna in Lower Permian times was an 
exceedingly abundant one. Probably a t  no time 
in the earth's history has there been a more ex-
tensive fauna of reptiles. As i t  is, there is  no 
formation known in geological history of ap-
proximately equal cluration that  has yielded a 
greater number of genera of reptiles and amphi- 
bians than the American deposits. 

The conclusjon is  legitimate tha t  as  early as  
the close of Carboniferous times the reptilian 
fauna of the world was a relatively old one. It 
has been urged tha t  the relationships of this 
reptilian fauna with tha t  of the Middle and 
Upper Permian of Africa mas a cloce genetic 
one. From a recent study of most of the lrnown 
specimen.. of European Permian vertebrates I am 
convinced that  their re~emblances are yet closer. 
On the other hand i t  has been urged that  the 
American Permian fauna is  a n  isolated one, with- 
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out any real genetic relationbhips with any knonn 
subsequent fauna; that such resemblances as have 
been shown are merely primitive or archaic, due to 
heredity from common ancestors. The truth prob- 
ably lies betxeen the tvo views. 

VIII. Ph?lsiology 

A. 	J .  CARLSON:Some New Obserz.ations on the 
Physzology of the Stomach in Xart. 
A. The relation of the stomach to tho sensa-

tion of hungcr. (1) Peripheral, axd central con- 
trol of tho hunger mechanism. (2)  Chemical con- 
trol of the hungcr mechanism. ( 3 )  The change 
in the hunger mechani:,~r~ with age. 
R. The relation of the stomach to appetite. 

(1) The qualitative difference between hunger 
and appetite. 

C. The secretion of gastric juice in rnan. (1) 
The chemistry of norlnal human ga5tric juice. 
( 2 )  Pact,ors influencing the rate ancl quantity of 
tho secretion. ( 3 )  'The actioil of tonics or bitters 
on ( a )  the hunger mechanism; ( b )  on the secre- 
tion of gastric juice. 
81rreo Tns~rmto: 0 1 2  the ATat.ure of 2kTervr: Impz~lse. 

Lack of fatignr, as ntcasnred by ordinary 
methods, and absence of heat production during 
continued stimulation in the nerve, have driver1 
some phj~iologibts to consider that the nerve im-
pulbe passos through the fiber mithout consuming 
any material. l17ith nem apparatus which nieas- 
urcs a4 little CO1 a8 0.0000001 gm., r%e have 
demonstrated that a living nerve gives off a 
definite amount of CO, and that ~vhen i t  is stimu- 
lated, this GO, production is increased. These 
new facts n ~ a y  be interpreteii in two different 
ways. Some believe that a living nerve shoulil 
be metabolically artivo like any othcr tissue, but 
that the chemieal change is not ictentical with the 
nerve impulbe, but is the result of functional 
activity. Others consider that the progress of 
chemical change itself constitutes the nerve im-
po1.e. This latter 1-ier% is supported by some re. 
cent results, which show that CO, production from 
the resting nerle under ilifferent conditions is 
parallel to the physiological state of the nerve; 
that the normal nerve impulse passes toward a 
point of lower GO2 production; that tho rate of 
nerve impulse is closely connected with the rate 
of CO, production and that factors which influ-
ence the rate of nerve impulse equally influence 
tho metaboli~m of the resting nerve. The nerve 
impnlbe is probably a propagated chemical cLhange, 
the propagation being due to restoring the equi- 
librium nhich was disturbed first a t  the point of 
stimulus. 

T l I E  .PjlllLADELPIIZ,1 MEEXIXC, OP TI lE  
AA~RIZICAIV A~SSOCI:I~~TION T H EPOR 

,I L)  17Ai'iC'E11.1En'T OF SCIEIVCE 

T I I J ~sixty-sixth meeting of the American 
Association for  t h e  Advanceinent of Sciencc 
and of thc affiliated scientific societies will be 
heltl i :~ Pllilnclelpl~ia beginning on December 
23. ?ITc hope to publish next wccli f ~ l l l  details 
of t 1 1 ~~trclialiiiary program. T t  may now be 
noted t l ~ a t  while the council of tlic associa-
tion and solne of i ts  sections and affiliated 
soe ie l i~swill meet on Xonday morning, 221e 
iirst gcner:~l session will be held in the Uni- 
vcrsity gyninasium on Jiloutlay evening. The 
retiring president, Dr.. Edrnnnd R.Wilson, of 
Cjolumhia University, will introduce the presi- 
dent of tilt: meetirlg Dr. Ch:irles IFT. Eliot, of 
I1xrvard Cnix crr;ity, and will give the annual  
ntlrlrcic: etititletl "Some hqpects of Progress 
i n  Nodern Zoology." After the meeting tllcre 
will be a reception i n  the Tiniversity X u -  benm 
by f'rorost and Mrs. Smith. 

Tlle me~lingc; of the geetions and of most 
of the affi1i:ltecl societies will be i n  tlle builrl- 
i t ~ q aof the luboratorics of the University of 
Pcnnsyl\.t~nia. Lunclieon will be served daily 
in t!lc gyrnnnsiurn and all tllose i n  attendance 
are  coriiial!y invitcd to he present. Tile Iious-
ton Club is the headquarters a t  the Usliver- 
sity of Pennsylvania, and the IIotel Adelphja 
is tile hotel tleailqunrtcr~. 

interesting event of the meeting will be 
the first session of the llewIy estwblished sec- 
tion of agriculture, which will meet on Decem- 
her 30. The prograrn will be a moilcst one, a s  
becomes a n r w  section, and will be specialized 
t o  cover some of the questions surroundirlg 
the busincss sille of agricnlture and the life of 
people liviilg under it, rather than tlre strictly 
procluction phases. The address of the  vice- 
president of the section, Dr. Z. H. Bailey, late 
director O F  the  College of Agriculture a t  Cor- 
nell IJniversity, vrill deal with '' The  Place of 
Rcsearch ancl of Publicity i n  the Forthcorniilg 
Country Lift Development." The other main 
feature of the prograrn will be a symposium on 
tho gciicral subject of "Tlie Field of R ~ ~ r a l  
Economics." Special phases of llie subject 
will be presented by spealrers invited to  discuss 


