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spray-showered rock, on sandy plains, in well-
drained alpine meadows and in saturated sphag- 
num bogs. . . . we are hardly justified in depend- 
ing upon these (physical) factors to explain the 
distribution indicated in the preceding tabulation. 

I n  other words, Fernald's observations show 
tha t  i n  accordance with the  ancient experi-
ence of mankind (although contrary t o  the 
officially promulgated doctrine), certain chem- 
ical soil-conditions a re  not only equally as  
potent as, bu t  sometimes prepotent over, even 
extreme physical conditions, notably i n  the  
case of lime; so tha t  without the  accompany- 
i n g  study of chemical soil-composition, mere 
physical analysis gives no definite clew to 
soil-values, adaptations and peculiarities. It 
is to  be ardently hoped tha t  the  broader 
method of ecological investigation, as  exem-
plified by Fernald's work, will be more gen-
erally applied, and so render such work both 
theoretically and practically more f ru i t fu l  
than  i t  has  been i n  the past. F o r  what  is  
t rue of wild plants is of necessity t rue fo r  
cultivated ones also. 

E. W. HILGARD 
BERKELEY,CALIF., 


Oct. 10, 1907 


XOCIETIES' AND ACADEIMIEX 

THE OHIO ACADEMY OF SCIENCE 

THE seventeenth annual  meeting of the  
academy was held a t  Miami University, Ox-
ford, O., on November 28, 29 and 30, the 
president of the  society, Mr. Charles Dury, 
of Cincinnati, presiding. On Thursday eve-
ning a n  informal reception took place i n  Hep- 
burn Hall, where accommodations f o r  mem-
bers of the academy were generously provided 
by the  university authorities. T h e  sessions 
on Friday and  Saturday were held i n  Brice 
Hall. 

The address of the  president on "Zoological 
Reminiscences of the  Cincinnati ZOO,"^ oc-
curred a t  1:30 P.M. Friday, while i n  the eve- 
n ing  a t  7:30 Professor G. W. Hoke discussed 
" T h e  Nearer East-A Study  i n  Social Geog- 
raphy." Other papers of interest were those 
by Professor Bruce F i n k  on " T h e  Status  of 
American Lichenology," Professor S. R. Wil-
liams, " A  Peculiar (2irculatory Modification 

of N e c t w u s  maculosus," E. F. Mecampbell, 
"Report on a New Pathogenic Pirosome" 
(presented by Professor Herbert  Osborn i n  
the  absence of t h e  speaker). 

T h e  following is the  complete program: 

"A Study of the Origin and Growth of the Egg 
in S'yncoryne mirabilis," by Mary D. Mackenzie. 

"A Better Method of Preparing Herbarium 
Specimens," by W. A. Icellerman. 

"Compensatory Growth in Podarke obscura," 
by Sergius Morgulis. 

"Note on the Development of the Skull in 
Clupea," by Edward L. Rice. 

" Factors determining Cave Habitation as  illus- 
trated by the Cave Lsopod and its Nearest Out-
door Ally," by A. M. Banta. 

"Xymbiotes duryi n. sp., a New Endomychid 
from Ohio," by L. B. Walton. 

" Notes on the Early Development of Enterop- 
nuesta," by B. M. Davis. 

"The Discomycetes of Oxford and Vicinity," by 
Freda M. Bachman. 

" Wollpia brasilensis in Ohio," by Robert F. 
Griggs. 

"The Psychology of Speaking," a Soientific An- 
alysis of the Art of Speaking," by John S. Royef. 

"The Flora of Cranberry Island, Buckeye 
Lake," by W. A. Kellerman. 

"Reaction of Amphibian Embryos to Tactile 
Stimuli," by G. E. Coghill. 

" The Epibranchial Placodes of Ameiurus," by 
F. L. Landacre. 

" Periodicity of Spirogyra," by W. F. Copeland. 
"The Dispersal and Planting of Seeds by Na- 

ture's Methods," by W. L. Lazenby. 
"The Male Reproductive Organs of Cimbem 

avnericanus Leach," by H. H. Severin and H. C. 
Severin. 

"A Peculiar Circulatory Modification in Nec- 
turus maculosus," by S. R. Williams. 

"A Migration of Alwsia plc$ippus in Ohio," by 
Herbert Osborn. 

" The Variability of Zygospores in S'pirogyra 
qztadrata formed by Scalariform and by Lateral 
Oonjugation, and its bearing on the Theory of 
Amphimixis," by L. B. Walton. 

" Some Observstions concerning the Effects of 
Freezing on Insect Larva," by J. S. Hine. 

"The Status of American Lichenology," by 
Bruce Fink. 

"Stains for Embryonic Skeletons," by E. L. 
Rice. 

" A  Note on the Occurrence of Typhlops3rlla 
oclactenus in  Ohio," by Herbert Osborn. 
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"The Development of the Swimming Movement 
in Amphibian Zmbryos," by G. Z. Coghill. 

"Natural Elistory Notes from Hamilton County, 
Ohio," by Charles Dury. 

"Some Rare and Unnamed Mushrooms found 
in the Cuyahoga Valley" (lantcrn slides), by G. 
D. Smith. 

"Rcport on a New Pathogenic Pirosome," by 
E. F. McCampbell. 

"The Marine Biological Survey of the San 
Diego [California] Region," by B. M. Davis. 

"The Devcloprnent of a Kelp," by R. I?. Griggs. 
"Regeneration and Inheritance," by Sergius 

Morgulis. 
"The Gold Fish-Carassius auratus L.-and 

its Color," by 7;. W. Sauer. 
" A  New Experiment in Ionization," by I?. J. 

I-Iillig. 
"The Latcral Line Organs of Ameiurus," by I?. 

I;. Landacre. 
"Annual Report on the Ohio State TTerbarium 

for 1907," by W. A. Kcllerman and Breda Det- 
mers. 

"Notes on Philomycus," by V. Sterki. 
"Observations on the Life History and Adapta- 

tion of a New Semi-aquatie Aphid, Aphis aclua- 
ticus," by C. J. Jacl~son. 

"Variation in Temperature and Light Intensity 
when Growing Plants under Cloth of Different 
Colors," by W. A. Kellerman and G. W. ITood. 

"One Hundrcd Species of Mushrooms of the 
Cuyahoga Valley" (lantern slidcs), by G. D. 
Smith. 

" Some I-Iomologies between the Mouth Parts 
and Walking Appendages in the ITexapoda," by 
I,. B. Walton. 

"Ancient Finger Lakes in Ohio," by G. D. Hub-
bard. 

" A  Deposit of Glass Sand a t  Toboso, Ohio " 
(lantern slides), by Frank Carney. 
"The Origin of Spring Valley Gorge near Gran- 

ville, Ohio " (lantern slides), by Earl R. Scheffel. 
"Zxtra-morainic Drift in thc Baraboo Area, 

Wisconsin " (lantern slides), by Iiirtly F.Mather. 
Stratigraphical Studies in Mary Ann Township, 

Licking County, Ohio : 
"Distribution of Formations " (lantern slides), 

by Franlr Carney. 
" A  Phaso of the Sharon" (lantern slides), by 

William C. Morse. 
"Two Notable Landslides," by Geo. D. I-Tubbard. 
" Pleistocene Deposits a t  Clay Liclr, Ohio " 

(lantern slides), by Iiirtly 	F.Mather. 
" A  Group of Eskers South of Dayton, Ohio" 

(lantern slides), by Earl R. Scheffel. 

"An Overflow Channel of a Glacial Lake in 
Yates County, N. Y." (lantern slides), by Franlz 
Carney. 

" IIigh Level Terraces in Southeast Ohio," by 
G. 11. IIubbard. 

"An Ecological Classification of the Vegctation 
of Cedar Point," by 0. E. Jennings. 

The  comnlitteo on the  state natural  history 
survey was enlarged and continued. A com-
mittee consisting of the  incoming president, 
secretary and treasurer was appointed to  con- 
fe r  with the  Indiana Academy of Science 
relative to the  holding of joint mcetings 
periodically by the  two societies. It seetned 
to be the opinion of members of the society 
tha t  such meetings could profitably be held a t  
intervals of approximately three years i n  some 
locality near the border line of the two states. 

The society adopted a resolution expressing 
its sense of loss i n  the  deaths of two members 
during the past year, Albert Taylor and Wil- 

liam Curtis Whitney. 
After  adopting resolutions expressing tile 

appreciation of the society fo r  the courtesiec 
extended by the faculty and othws a t  Miami 
TJniversity and furthermore thanking MI.. 
Emerson McMillin, of New York, fo r  his con- 

tinued interest i n  the welfare of the  academy, 
the society adjourned. The  following oEcers 
were elccted for  the  coming year: 

President-Professor Frank Carney, Cranviile, 
Ohio. 

Vice-presidents-Professor J. 11. SehaKner, Co- 
lumbus, Ohio, and Professor F. C. JVaite, Cleve- 
land, Ohio. 

8ccretary-Profcssor 7;. B. Walton, Gambier, 
Ohio. 

Treasurer-Profcssor J. S. T h e ,  Columbuq, 
Ohio. 

Eaecutive Committee- (ex-o,Tcio) Professor 
Franlr Carney, Granville; l'rofcssor L. B. Walton, 
Gambier ; Professor J. S. IIine, Columbus ; (elect-
ive) Professor Bruce Fink, Oxford; Professor 
Lynds Jones, Oberlin. 

Board of Trustees-Mr. Charles Dury, Cincin- 
nati, Ohio (in placc of rctiring trustee). 

Publication Conzmittee-Professor E. L. Rice 
(in place of retiring member). 

L. B. WALTON, 
Secretary 
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TISE NEW YORII. ACADEMY OF SCLENCES-SECTION 

O F  ASTRONOMY, PHYSICS AND 

CIlEMISTRY 

AT a meeting of the section held on Mon- 
day, October 21, at  the American Museum of 
Natural History, three papers were read. 
T h e  Selective Reflection Characteristic of 

Sal ts  of Carbonic and Other Oxygen Acids: 
L. B. 	MORSE. 
I. T h e  Selective Reflection o f  Carbonates as 

a Funct ion o f  the Atomic Weight  o f  the Base. 
-Polished plane surfaces of (Mg,  Ca, Fe, Mn, 
Zn, Sr, Ba and Pb) CO, were prepared and 
the ratio of the reflected to the incident radia- 
tion was measured a t  short wave-length in- 
tervals between 4 p and 15p. The following 
are the principal conclusions reached : 

1. The reflection curves for all the carbon- 
ates examined show between 4 p and 15 p three, 
and only three, bands of abnormal reflection. 
Abnormal reflection interpreted means a free 
resonance period of the molecule. 

2. The bands fall into three separate and 
definite spectral regions, which .are distinct 
from the regions where the salts of other acids, 
so far as known, show reflection maxima. 

3. With few exceptions, an inorease in  the 
atomic weight of the base causes a shift of all 
three reflection maxima toward long waves by 
an amount roughly proportional to the change 
in atomic weight of the base. 

This is shown for the first reflection band by 
curve A, Fig. 1, in which the atomic weights 
of the bases are plotted as ordinates, and the 
wave-lengths of the " first " reflection maxima 
as abscisss. 

11. T h e  RSle Played by Oxygen in the 
Selective Reflection o f  Carbonates, Nitrates, 
Sulphates and Silicates.-Combining with the 
data on carbonates the scattered observations 
of other observers on nitrates, sulphates and 
silicates, the tentative hypotheiis has been 
made that the oxygen atom is the one chiefly 
responsible for the marked reflection observed. 

The wave-lengths of the first reflection bands 
in CaCO,, KNO,,' CaSO, and MgSiO,' are 

Two values are plotted for KNO, correspond- 
ing to the results obtained by two independent 
observers, Pfund and Coblentz. 

If a correction be applied to correct for Mg 

plotted as abscisase, curve b, Fig. 1, and as 
ordinates the weights of the acid-forming 
elements combined with 0, (C c12, N =14, 
f S  =24, and Si  =28). 

5 	 c 7 8 3 lop 
Fi4 1 .  a 

The lines drawn show clearly that a small 
increase in the weight of the acid-forming ele- 
ment produces a much greater displacement of 
the reflection band than does the same increase 
in the weight of the base, and this is in full 
agreement with the chemist's view of the rela- 
tive strength of the bands existing between the 
acid-fovming element and oxygen, and that be- 
tween the base and oxygen. 

The results suggest a new and far-reaching 
method by which it may some time be possible 

being lighter than Ca, this would bring the MgSiO, 
point even nearer the line drawn. 
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to express the dynamical relations existing be- 
tween the separate atoms of a molecule, and 
thus the present conception of chemical bonds 
and linkages be given a broader significance. 

The paper appears in full in the Astro-
physical Journal for November, 1907. Ad-
dendum, October 30, 1907. 

By reducing the results to zero weight of 
the base and extending the curve b to zero 
weight of the acid-forming element, the weight 
with 0, both in base and as acid-forming ele- 
ment is zero. Thus a wave-length is fpund 
which is approximately that found by Angs- 
trom for the absorption of ozone. 

Also a second absorption band in ozone cor- 
responds to the second carbonate bands, found 
at a longer wave-length. 

This is a very important confinnation of 
the assumption made viz., that, "the oxygen 
atom is the one chiefly responsible for the 
selective reflection observed." 

The llecay o f  Phosphorescence of Gases: C. C. 
TROWBRIDGE. 
The author dcscribcd a new form of photom- 

eter designed for the purpose of measuring 
the rate of decay of luminosity of a phos-
phorescent gas. The photometer consists of a 
traclr 3.5 meters long, made of two brass rods 
under tension. On the track an electrically 
controlled carriage runs which carries the 
standard light. The standard light can be 
moved away from a screen placed close to a 
tube containing the phosphorescent gas to 
points A, B, C, etc. The illumination on the 
screen from the standard light is thus directly 
compared with the luminosity of the gas, and 
comparisons are made a t  A, B, C, etc., as the 
gas fades. Seven readings can be made with- 
in ten seconds, giving a variation of from 1/2 
to 1/25 the original intensity of the phos- 
phorescent gas. The entire apparatus is oper- 
ated electrically, time being registered on a 
chromograph. 

By means of this photometer the law of the 
rate of decay of phosphorescence for gases has 
been found. I n  this case, for air at  about 0.1 
millimeter gas pressure, the expression is the 
same as that for the decay of phosphorescent 
solids, or 

Plotting the reciprocal of the square roots of 
the intensities, in the case of one decay of 
luminous gas, with the corresponding times 
gives a perfectly straight line. An applica-
tion of the law to the grading of thc light of a 
body of phosphorescent gas as great in size as 
a meteor train shows that thc light of the 
self-luminous meteor, train can be explained 
on the assumption that it is a gas phosphores- 
cence, although the train may bc visible for 
thirty minutes. A certain brightening of the 
sky around the radiant point at the time of 
meteor showers which has been called the 
" auroral light " is also explained by the all- 
plication of the same law. I n  the latter case 
it is evident that the feeble phosphorescing of 
maiiy trains has combined to give a pale glow 
in the regions of the heavens through which 
the shower was taking place. 

Xome Temperature Measurements laken i n  the 
Steel Worlcs with the Wanner, Pdry and Le 
Chatelier Pyrometers :W. CAMPBEI~L. 
The author briefly described the instruments 

used, methods of standardization and applica- 
tion. The temperature readings obtained a t  
the blast fiirnacc were: Metal, 1376" to 1250" 
C.; slag, 1425" to 1375'. At the Besse~rler con- 
verter, 1600' C., very hot blow; 1500" C. cool. 
Average blows 1550' C. The steel was cast 
a t  1500" to 1460" C. At the Open IIearth the 
furnace temperatures varied from 1660" to 
1705" C., the surface of the bath being 1705'. 
The steel was cast at  1540" to 1460' C. The 
temperatures of the gas producers varied 
greatly, one set averaging 650' C., another over 
850" C. The most important readinqs were 
taken at the Rail Mill, on the finishing tem- 
peratures of steel rails. The readings with 
the FBry pyrometer varied frorn 1000" to 1070" 
C., whilst the Wanner averaged 1100' C. 

At this meeting Professor D. W. Rering 
was nominated for vice-president and chair- 
man of the section for 1908, and Professor 
W. Campbell for secretary. 

At a meeting of the section held on Mon-
day, November 18, three papers were pre-
sented. 
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Waves and Rays in  Physics: DORISW. HERINQ. DZBCUBBZON A N D  CORREBPONDENCE 
The author pointed out the extent to which 

waves or rays have dominated in explaining 
the transmission of a disturbance through 
space, as many as seven different kinds of 
waves having been employed, and no less than 
twenty-one different kinds of rays. The most 
fruitful generalization was Fourier's analysis 
of wave motion in his " ThBorie Analytique 
de la Chaleur "; the boldest contention was 
that of Fresnel in advocating transverse vibra- 
tion to produce waves of light; the most recent 
and comprehensive generalization was Max-
well's electromagnetic theory of light. The 
recent great increase in the number and 
variety of ('rays" has been attended by a 
great deal of charlatanism. 

Tool Steel-making in 8tyria: R. F. BOHLER. 
Reviewed the development of Styrian steel 

trade from prehistoric and Roman times up 
to our  own days. The paper emphasized a 
number of special features characteristic of 
Styrian steel which are so many reasons for 
its superiority : (1) Crucibles used but once, 
(2) extreme purity of ores, (3) extensive or 
exclusive use of charcoal, (4) special skill of 
wcrkmen in hammer- and heat-treatment. 

The works, founded 1446, are now decidedly, 
up-to-date; have pyrometric control; electric 
melting and hardening furnaces; latest phys- 
ical testing methods, metallography. 

As a consequence extensive use of Styrian 
steel in the five continen.ts, for tools, rifles, 
shells, etc., also field guns, motor cars. Hun-
dreds of tons of, high-speed steel shipped to the 
United States yearly. 

Electrolysis of 8iZico-Fluoride Solutions: Dr. 
E. F. KERN. 
The author first of all took up the prepara- 

tion of the electrolytes, current density, etc., 
and showed numerous specimens including 
metallic surface~l of lead, nickel, iron, copper 
and s'ilver deposited from silico-fluoride 
and other solutions for comparison. The 
method on a commercial scale for the purifica- 
tion and desilverization of lead is employed at 
Trail, B. C., and elsewhere. 

WILLIAMCAMPBELL, 
COLUMBIA UNIVERSITY Secretary 

A BRITTLE-STAR NEW TO THE WOODS HOLE REGION 

THROUGHthe 'kindness of Mr. George 11. 
Gray, the well-known collector of the Marine 
Biological Laboratory at  Woods Hole, Mass., 
I am enabled to make an interesting addition 
to the list of echinoderms known from the 
Woods Hole region. A single specimen of a 
brittle-star was dug out of the mud between 
Ram and Devil's Foot Islands. in August, 1907. 
It was taken to the laboratory alive and in 
good condition, but in the course of a few 
hours it shed its disk, leaving only the mouth 
parts attached to the arms. The disk, as well 
as the remainder of the animal, was preserved 
in formalin and the specimen was subsequent- 
ly sent to me by Mr. Gray for identi:Ecation. 
There is little doubt that it is an excellent 
example of Amphioplus abdito (Verrill), a spe- 
cies previously known only from Long Island 
Sound. I t  is recorded from near New Haven 
and from Thimble Islands, by Professor Ver- 
rill, and there are specimens in the Museum 
of Comparative Zoology from Noank, Conn. 
The Woods Hole specimen measures about 
6.5 mm. across,the disk, and the arms are 
between 80 and 90 mm. in length. I t  differs 
from Professor Verrill's very complete descrip- 
tion, and also from the specimens in the Mu- 
seum of Comparative Zoology, in three impor- 
tant particulars: (1) the arms are noticeably 
shorter in proportion to the diameter of the 
disk; (2) the scales of the disc are coarser and 
the six primary plates at the center are con- 
spicuous; (3) the color is uniformly gray in- 
stead of variegated or yellowish-brown. It is 
greatly to be hoped that further search will 
bring to light more specimens at Woods Hole, 
of this mud-loving species, for it will be in- 
teresting to see whether the above-mentioned 
peculiarities are at  all constant. I t  would 
also be of great interest to investigate the 
cause, method and consequence of disk-shed- 
ding, a habit known to be frequent in the 
family to which Amphioplus belongs, but con- 
cerning which we know almost nothing. 

HUBERTLYMAN@LARK 

MUSEUMOF COMPARATIVEZOOLOGY, 
November 14, 1907 
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