
SCIENCE  
Josiah Willard Gibbs:  PROFESSOR A. KRAUS275CHARLES 
Obituary:  

Professor S .  P. L. Sdrensen: PROFESSORWM. 
NANSFIELDCLARK. Fabian Franklin:  PROFESSOR 
F. D. MURNAGRAN. Earl E. Hoover:  DR. CARL L. 
HUBBS. Recent Deaths .................................................................282  

Scientific Events  : 
Ezcursions at  the California Meetin0 o f  the  Amer-  
ican Geological ~ o o i e i y  of ~ m e r i c ; ;  wards of 
the Alfred P .  Sloan Foundation; Election of Pel- 
lows of the Royal Society, London; T h e  Establish- 
ment  of an  Inst i tute  of Technology a t  Northwest- 
ern University ...........................................................................284 

Scientific Notes and News  ........................................................ 287 
Discussion : 

Climate and Reproduction: PROFESSOR&I.3'. ASH-
LEY-MONTAGU. i n  Soil : DR. VIRGIL V i t a m i n  B ,  
GREENELILLY and PROFESSOR LEON H. LEONIAN. 
Preserving the Viabil i ty  of Bermuda Onion Seed:  
EDGARBROWN.Bacteria o f  the Listerella Group 
Isolated from Poxes:  DR. H. W. CROXWELL,E. E. 
SWEEBEand T. C. CAMP, T h e  Antl-menorrhagic 
Pactor of Mam,malian Liver F a t :  DR. HAROLD 0. 
WILES and DR. SIEGFRIED 290MAURER.............................  

Scientific Books:  
Recent Botanical Books:  Economic B o t a n y :  PRO-
FESSOR W .W. ROBBINS. Herbals: PROFESSORB. F .  
LUTMAN.Plant Pathology:  DR. NEIL E. STEVENS. 
Plant Ecology:  PROFESSORPAULB. SEARS. Plant 
Plzysiology: DR. F. E. DENNY. Structure and 
Developqnent o f  the Fungi :  PROFESSOR N.JOHN 

COUCH.Structzire of Economic Plan ts :  PROFESSOR 
W. W. ROBBINS.Plant Physiology: DR. WILLIAM 
J. ROBBINS.Bibliography of Eastern Asiatic  
B o t a n y :  DR. JOHNH. BARNHART 294  

Special Articles : 
Vi tamin  Research: PROFESSOR B. JOHNSONTREAT  
and MARGARET  M.ENDICOTT.T h e  Preparation of  
Glutathione Containing Radioactive S t ~ l f ? ~ ? :   RACHEL 
G. FRANKLIN.Crystalline Horse Liver Catalase:  
DR.ALEZK~~NDER and ORVILLE  L. DOUNCE D. FRAMP- 
TON. Infect ion of Chicks and Chick Embryos wi th   
Rabies:  PROFESSOR R. DAWSON,  JANES JR.. . . . . . . . . . . .  297  

Scientific Apparatus and Laboratory Methods: 
Use o f  Luntinous Paint  for Observation of Animal 
Movements i n  the Dark:  DR. JOHNH. LOCHHEAD. 
Quantitative Trans;, 8 , . f  f m i 1 c., 7 , # tions: ROB-. , t o  

ERT BALLENTINE.. I t t 1 1 . 1 ~  / ,  , r ,, ! ; . I ,,,. ' .  as Biolog-
ical Tes t  Xater ia l :  DR. ROBERTS R,UGH........................301 

Science E e w s  6 

SCIEKCE: A Weelrly Journal devoted to the Advance- 
ment of Science, edited by J. SICKEENCATTELLand pub- 
lished every Friday by 

THE SCIENCE PRESS  
New York City: Grand Central Terminal  

Lancaster, Pa. Garrison, N. Y.  
Annual Subscription, $6.00 Single Copies, 15 Cts.  

SCIEXCE is the official organ of the American .4ssocia-  
tion for  the Admiice~~~e~lt of Science. T I I I I I I . I I I : I ~ ~ , . P I II . c G : I ~ ~ -
ing rnei~il~erslli~ in t h e  Association I I I I I ~Is+ .;<.~:urrol frl.1111 
the ottice of  the l~erninnent secretary i l l  t11.r S ~ ~ ~ l t h a c . , u i i ~ u
Institution Building, Washington, D. C. 

JOSIAH WILLARD GIBBS1 
By Professor CHARLES A. KRAUS 

DIRECTOR O F  THE METCALF RESEARCH LABORATORY, BROWN UNIVERSITY 

ON the one hundredth anniversary of his birth, we 
are here to do honor to the memory of Josiah Willard 
Gibbs, the greatest physical scientist that America has 
produced and one of the greatest original thinkers of 
all time. The occurrence of genius is commonly be- 
lieved to be a phenomenon of pure chance, and such it 
may well be so f a r  as native talent is concerned; but 
talent has merely a potential value; it is fruitful only 
when it is properly cultivated, indeed, we may say 
when it is self-cultivated under favorable conditions. 
Genius may be assisted in this process of self-cultiva- 
tion but, in all cases, genius flourishes best in a n  envi- 
ronment of complete intellectual freedom. The history 
of American science bears this out. 

Let us review, briefly, the careers of the American 
men of genius who contributed to the development of 

1 An address delivered in Pale University on the occa- 
sion o f  exercises held in commemoration of the one hun- 
dredth anniversary of the birth of Josiah Willard Gibbs. 

physical science from Colonial times u p  to the last 
quarter of the nineteenth century. Up to 1580, Amer-
ica had produced five great physical scientists: Benja- 
min Franklin, Benjamin Thompson (Count Rumf ord), 
Joseph Henry, Henry A. Rowland and Josiah Willard 
Gibbs. 

Franklin and Rumford were products of pre-revolu- 
tionary America; they were self-taught, having re-
ceived only very meager common school education. 
The two men, although their lives were, i n  certain re- 
spects, very diverse, had much in common. Both were 
exceptionally versatile; both were keen observers and 
ready experimenters; both were of a practical and in-
ventive turn of mind; both were keenly conscious of 
their social environment and both did much to advance 
science and learning in other ways than through their 
scientific contributions. Franklin was active in  pro- 
moting the establishment of libraries, colleges and 
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passing paraffin, due to its negligible volume, ease of 
application and absence of contaminated areas on 
which a portion of the solution may remain. I t  is 
applied by filling the vessel with a one-quarter saturated 
solution of ferric stearate in benzene, d'aining, and 
allowing the solvent to evaporate. This leaves a r7ery 
thin coating of ferric stearate. The hydrophobic sur-
face so formed is not attacked by thirty minutes' ex-
posure to  0.1: K HCI, 0.1 N NaOH, saturated NaC1, 
petroleum ether, chloroform or ether. Further it  does 
not adsorb metliglene blue as  does glass, nor interfere 
either in respiration or dye reduction in any of the 
systems so f a r  studied. Ferric stearate may also advan- 
tageously replace paraffin in coating micro-capillary 
pipettes, as  employed by Wigglesworthl in the micro- 
estimation of chloride. The sample of ferric stearate 
employed mas prepared by mixing ferric chloride with 
a warm, concentrated aqueous solution of soclium 
stearate, followed by filtration and washing (c.f. Lang- 
muir and Schaeferz). 

AMPHIBIAN GAMETES AS BIOLOGICAL 
TEST MATERIAL 

BIOI,OGICALmaterial suitable fo r  testing physical or 
chemical variables has not been abundant, dependable 
nor constantly available. Through the discovery that 
hibernating frogs can be stimulated by the anterior 
pituitary hormone to release their gametes, there is 
now available material ~ rh ich  may be the answer to the 
experimental biologist's needs. Between September 
and March female frogs can be induced to provide 
upwards of 2,000 eggs (each) a t  the identical stage 
of maturation and 24 hours after pituitary stimulation. 
The eggs may be stripped from the female as  needed, 
in lots of from 50 to 100, or in case of experiments 
where quantitative data are desired, entire uteri may be 
tied off as sacks full of eggs and removed from the 
body. The eggs from one uterus may he used for  con- 
trol as  against the eggs of the other uterus, which are 
subjected to the experimental variables. The frog 
testes may either be dissected in Holtfreter's modlfica- 
tion of amphibian Ringer's (diluted to 10 per cent.) 
or the male may be similarly stimulated by hormone 
treatment to release the spermatozoa into its seminal 
vesicles. Uniform and concentrated suspensions of 
spermatozoa may be kept fo r  many hours without loss 
of inseminating powers. This period is shortened with 
dilution and high temperatures and may be extended 
if the suspensions are kept a t  refrigerator tempera- 
tures. 

1V. B. Wigglesworth, Bioclzena. Jour., 31: 1719, 1937. 
2 I. Langmuir and V. Schaefer, Jour. Ana. Clzena. Soo., 

59 : 2400, 1937. 

I n  some recent investigations with both low and 
high voltage x-radiation, embryos from radiated 
gametes have shown consistent and quite uniform re-
sults. With carefully controlled x-radiation of either 
sperm or eggs, many of the earlier predictions of Hert- 
wig and of Bardeen have been confirmed. There are, 
however, many nexi- and biologically significant aspects 
of this radiation problem, which h a ~ e  bee11 revealed 
by our modern precision equipment and this newly 
available biological material. I t  has been inlpossible, 
for  instance, to render itnmolile frog spermatozoa with 
high voltage radiation even up  to 120,000 r., although 
some abnormal embryos appear when the spermatozoa 
receive as  little as 25 r. Early cleavage of eggs fer- 
tilized by radiated sperm is perfectly normal in both 
rate and pattern. There is, ho~rever, some evidence 
that near 10,000 r. the sperm nucleus is sufficiently 
damaged as to prevent neurulation, but eggs insemi- 
riatcd with spermatozoa which hare been esposed to 
upwards of 30,000 r. will result in quite normal-
appearing tadpoles, which may, however, be haploids. 
Both frog's sperm and eggs are being used to test, from 
a biological point of view, the qualitative difference 
between the soft and the hard x-rays. 

The details of these radiation experiments mill be 
reported elsewhere, but it  is the purpose of this note 
to call attention to this extremely abundant and de- 
pendable biological test material which can be used 
along the lines of genetics, cytology, cell physiology 
and embryology. 

ROBERTSRUGH 
COLUMBIAUNIVERSITY 
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For Precise Photometric Analyses by 
"Colorimetric" Methods 

N E U T R A L  W E D G E  
-*. ... 

PHOTOMETER 
A p-nent g k s  wedge is used Accurate abridged spectrophoto- 
a s  a standard. Once calibrated, metric curves a r e  produced for 
it remains so indehitely. any colored solution. 
Measurements are made at wave- Precision glrrss Blten, a i t h  can- 
lengths where maximum absorp- troids held to f 1 m mu and with 
tion by the solution occurs. giv- band widths a t  60% T from 10 to 
ing  great  sensit ivity and easy 20 m mu a r e  available fo r  a l l  
brightness matching due to lack p a r t s  of t he  visible spectrum 
of hue differences. from 429 to 720 m mu. Ideazzy Suited for the Quantities less than 1/10 ca csll Many mechanical feat- make 

Determination of: be used. for years of troublefree mrvice. 
Ammonia . . Arsenic . . Bismuth . Caro- Quantitiae aa small aa 1 W  gram 
tene . . Chlorophyll . . Color of 'water of certain snbstanees a r e  m u -  
O!ls. Beverages, etc. . . Copper . . ~reat i !  rately measured. I n  the analysis 

SO= PROMINENT USEBS 
nlne . . Cystlne . . Deguelin . . Dextrose . . of lead by the dithizone method, s. Dept. . . U. 
Fluoresce~n Fluorine . . Hydrogen Snl- for e,mple, i t  is possible to N ~ w  . U. 8. T r e a s W  . . Bur. In- 
phide . . ~ndo ie  . . Iron . . Lactic Acid . . the ,nge 0 to 1 gsmms into 20 ternel Rev. . . Natl. Inst. of Health 
Lactoflavin . . Lead . .Manganese . . Meth- parts. . . Dnpont Co. . . Wallemein Labo- 
an01 Or anic Spray Residues such a s  ratoriea . . Natl. Canners Assn. . . 
h'icotink an% Phenothiozine . . Oxyhaemo- A g r a t  time mver, beesuse Prep- Maryland Stste Health Dept. . 
flobin . . Phosphorus . . Rotenone . . Sul- ara t ion of s t anda rds  is not re- Univ. Mimaeota . . Mass. Inst. Tech. 
anilamide . . Titan~um . . Turbidimetric Peated. . . and others. 

Measurements . . Vanadium . . Vanillin . . 
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Being Descriptions of the Seed-Plants growing 
naturally in North Oarolba, South Oarolina, 
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see and Eastern Louisiana 

By JOHN KUNKEL SMaLL 
This Manual replaces the author's Flora 

of the Southeastern United States, pub- 
lished in 1903 (second edition 1913), for 
the Southern States erust of the Mississippi 
River. I t  embodies the results of con- 
tinued exploration and study, thus bring- 
ing up to date our knowledge of this floral 
region. 

There are xxii + 1554 pages and over 
1500 illustrations, one illustration of a 
species of each genus. 

Price $10.50 Postpaid 
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PRINTING CO. 
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Yeast and Bacteria Suspensions . . Xan- 
thophyll . . practically all clinical determi- 
nations using color reactions, such as blood 
and urine analyses. 
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chlorination of water and in sterilization of swim- 
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liable. The results are given in parts of chlorine 
per million parts water. Complete with instructions 
$12.50 F.O.B. Baltimore, Md. 
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powder form. 
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