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nascent hydrogen obtained in this way is very 
active in penetrating the pa l lad i~~m.  At  0" C., 
the thermoelectric power of the palladium, after 
being exposed to nascent hydrogen, was in  one 
case only 28 per cent, of the value for  the gas 
free metal. The process of filling with hydro- 
gen by the electrolytic method and then re-
moving the gas by heating in vacuo to about 
700" C, was repeatecl several times and each 
time the thermoelectric power was lowered by 
about the same amount as a result of the ah- 
sorption of the gas and restored to the original 
gas free value upon removal of the hydrogen. 

To obtain the largest effects it  was necessary 
to use the palladium qoon after it  had been ex- 
posed to the hydrogen as the gas slowly dif- 
fused away from the metal over a period of 
several days. LZlso if the region containing the 
temperature gradient of the gas filled strip 
were heated during a deteymination of thermo 
e m f ,  the result was a removal of the hydrogen 
a n d  a restoration to the original gas free value 
of thermoelectric power. During a determina-
tion of thermo e m f the conduction of heat 
from the hot junction along the palladium 
strip caused the evolution of some of the gas 
and for  the higher temperatures of the hot 
junction the thermoelectric power approached 
that for the gas free metal. 

These results show that a monometallic cir- 
cuit consisting of gas free ancl gas filled palla- 
dium will give rise to a thermo e m f when 
the junctions are a t  different temperatures. 
Since palladium is negative a t  the cold junc- 
tion of a palladium-platinum couple, and since 
the absorption of hydrogen causes a reduction 
i n  thermoelectric power, it follows that gas 
filled palladium is positive to the gas free metal 
a t  the cold junction. Data obtained for one 
case in  which the palladium was electrolytically 
filled give the value of the thermo e m f in 
such a n~onometallic circuit as :  E = 0.120 -
0.0002330?, where 0 is the tempe~ature of the hot 
junction, the cold junction being to 0°C. The 
constants will depend upon ho~v completely the 
palladium is filled with hydrogen. 

According to the electron theory of thermo- 
electricity the t1iermoelec.tric power ( e )  
of a couple is given 1)y the expres~ion:  

vl
log", where constant, and 

fib 

are the effective electron densities in  the two 
materials forming the circuit. When n, is 
larger than .n, the current flows f ~ o m  material 
a to material b a t  the cold junction. The effect 
of absorbed hydrogen, then, is to increase the 
effective electron density in palladium. 
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THE EFFECT OF SPERM BOILED IN OXA- 

LATED SEA-WATER IN INITIATING 


DEVELOPMENT 

INconnection with certain e ~ p e ~ i m e n t s  (the 

results of which have not yet been published) 
that were made in a n  attempt to analyze the 
181e of calcium in the fertilization of the egg 
of Nereis, bhe following results were obtained: 
(1)Nereis sperm that have been treated with 
oxalated sea-water are capable of fertilizing 
normal Nereis eggs; (2)  Nereis eggs treated 
with oxalated sea-vater are capable of fertiliza- 
tion with normal Kereis spe'rm; (3) Eggs of 
Nereis are capable of fertilization i n  oxalated 
sea-water. Such eggs form jelly, maturate, 
cleave ancl give rise to swimming larva in  the 
oxalated sea-water. These larva show a vary- 
ing per cent. of abnormalities; (4)  Uninsem-
mated Nere~seggs treated with oxalated sea-
water (0.5 per cent. and above of sodium or 
potassium oxalate in  sea-water) form swim-
ming la rva  which show differentiation without 
cleavage; (5 )  Sperm of Nereis boiled in 0.1 
per cent. to 0.25 per cent. sodium or potassium 
oxalate in  sea-water are capable of initiating 
development in the egg of Nereis. This last 
result may be briefly considered. 

Gnin,eminated eggs of A'ereis obtained by 
c n t t ~ n g  a dry female are expobed to each of 
three boiled sperm suspensions. Thcse boiled 
sperm suipensions are made u p  as follows: 
one drop of dry sperm in 5 cc of sea-water; 
one drop of d1y sperm in 5 cc of 0.53 R1: NaCl: 
and one drop of dry sperm in 5 ca of 0.1 to 
0.35 per cent. sodium or potajsium oxalate in  
sea-nater. I n  each case the drop of sperm is 
care full^ placed in the bottom of a test tube 
and the solution added. The test tube ~b the11 
quickly brought lo the boiling point over a 
flame and the suspension is kept a t  the boiling 



point for  three minutes. To .avoid any possi- 
bility of living sperm being present, the wall 
of the tubes are thoroughly flamed. The tubes, 
together with one containing nor~na l  sea-water 
kept a t  the boiling point for  three minutes, are 
then set aside to be used after from two to 
twenty-four flours. F o r  an experiment ten 
drops of each suspension and ten drops of the 
boiled sea-water are placed in dishes each con- 
taining one drop of dry eggs. Two minutes 
later to cacl: dish are added ten cc of sea-
water, d control, uninseminated eggs in nor-
mal sea-water, was always kept. I f  the control 
showed jelly formation the experiment was 
discarded. 

Uninseminated eggs of Nereis exposed to 
these boiled sperm suspensions and to boilecl 
sea-water in this way give the following results : 
boiled sea-water, no development; sperm boiled 
in sea-water, no effect beyond small per cent. 
of jelly formation, maturatlion and differentia- 
tion without cleavage; sperm boiled in oxalatecl 
sea-water, higher per cent. of differentiation 
without cleavage. The highest per cent. of 
swimining larvie (differentiation without cleav- 
age) ever obtained with the NaC1 boiled sperm 
was about 10 per cent.; the highest with oxa-
lated spenn was 32 per cent. And this propor- 
tion usually holds. 

The first experiment of this kind was made 
early in June, 1914. B t  Dr. F. R. Lillie's sug- 
gestion these experiments were repeated directly 
under his supervision in his laboratory at  the 
Marine Biological Laboratory, Woods Hole, 
Mass., during each Sereis  "run" of 1915. I t  
gives me great pleasure to acknowledge my 
indebtedness to him for  many helpful sugges- 
tions in  this work. 

Every possible precaution was taken against 
contamination; every variation in procedure to 
be thought of was tried; and throughout one 
season, whenever Xereis eggs were to be had, 
the experiments mere studiously repeated. 
Despite the precautions and the laborious repe- 
titions, both during 1915 and subsequent sea-
sons, it is impossible to reduce the results to 
any seeming order. Even after the elimination 
of certain sources of error the results are 
ineonstant. The sources of error may be men- 
tioned : 

1. Failure to use peyfectly fresh eggs of 
high cortical sensitivity. I n  1915 I had great 
difficulty In keeping the worms from shedding 
their eggs 11-hen kept in  the laboratory over 
night. I therefore adopted the plan of keeping 
the animalz in the refrigerator, But this only 
niade inatter, -worse, for  the feinalei 5hed very 
quickly on removal from the lo~ir temperature. 
Such eggs were of little value. 3Ioreover, if 
transfer from the cold sea-water to that a t  room 
temperature be sudclenly made not only are the 
eggs shed but they are induced to form jelly 
and maturate, hIoreover, eggs from animals 
that have been kept a t  low temperature are not 
best fo r  study of cortical changes. Such eggs 
are ap t  to be polyspermic and in other wags 
give evidence of change in the cortical reaction. 
I have found that keeping Cumilzgia (dry) in  
the refrigerator markedly changes the normal 
cortical reactions. The eggs of both forms kept  
in this way give good cleavage and swimmers, 
but they do not give the best cortical reactions. 
F o r  the work with sperm boiled in  oxalated 
sea-water, then, one must have fresh eggs taken 
from d ~ yfemales. 

2. The oxalated sea-water should not be nlare 
than twenty-four hours old when used. I t  is 
best not to use stock solutions. Various exgeri- 
nrents were made with different molecular solu- 
tions of the oxalates in distilled water plus the 
addition of double sea-water to correct the 
hypotony. But the disbilled water solutions 
seem to deteriorate. I t  was found best to add 
from 0.1 to 0.25 grams of the oxalate to 100 
cc of sea-water which was filtered before use. 
But even with fresh eggs and the optimum 
oxalated sea-water the results are fa r  from 
uniform. 

Since hypertonic sea-water alone Initiates 
development in  the egg of A'ereis, we might 
think that boiling the sea-water is alone respon- 
sible for the results. But boiled sea-water 
alone has no effect. Since oxalate in sea-water 
initiates developmenr, we inight argue that it 
is the oxalate in the sea-water rather than the 
dead sperm that initiates development. How-
ever, oxalate alone to call forth development 
must be present in  greater amount than in the 
suspension of sperm boiled i n  oxalated sea-
water. 
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N y  fi13t thought in making these experiments 
was that calcium is necessary for  fertilization 
on the assumption that i n  some wag i t  bolds 
intact a substance looselg bound to the sperm 
head m-hich makes possible the reaction of the 
sperm with the egg. Calcium free sea-water, 
then, would bring about the loss of this sub- 
stance and thus render fertilization impossible. 
I f ,  however, fertilization takes place i n  oxa-
lated sea-rater,  this asaunlption is untenable. 

On the basis of Robertson's work, which 
indicates that "fertilizing" substance can not 
be extracted in  presence of calcium, we might 
conclude that the A1ereis experiments here cited 
show that the effect of boiling spelm in oxa-
lated sea-water is to extract a fertilizing sub- 
stance from the sperm. This I (30 not believe 
and f o r  several considerations. 

Though hypertonicity is not l~sponsible  for  
the results here reported, nevertheless, boiling 
must certainly increase the salt content of the 
oxalated sea-water. Again, any amounc of 
oxalate present aboye that necessary to remove 
calcium must increase on boiling. Moreover, 
in the sea-vater itself chemical changes ensue 
through boiling. S n d  finally, on boiling, the 
sperm perhaps lose specificity-they act as any 
foreign colloid which may induce development. 

The results here reported n~iglit  thus be due 
to the total of these several factors each of 
which alone is incapable of calling forth de- 
velopment. I conclude, therefore, that the re-
sults here reported do not indicate that they 
are due to a fertilizing substance extracted 
f r ~ n lthe sperm. 

E.E .  JUST 

THE WESTERN SOCIETY OF 
NATURALISTS 

THE annual meeting of the MTestern Society 
of h'aturalists was held in Salt Lake City, 
Utah, June 22-23, 1922, d u ~ i n g  the eonvoca-
tion of the Pacific Division, American Aseo-
ciation for  the Advancement of Science. Pre-
siding officers were Dr. P.B. Sumner, presi-
detzt, and Dr. J .  F. McClendon, secretary pro  
tern. 

The following offlcers were chosen a t  the 

annual election: H. S. Reed, preside&; Ches-
ter Stock, vice-presidetzt, and .C. 0. Esterly, 
secretary.  

The program presented was as follows: 

JUXE22 
PHYSIOLOGICAL PAPERS 

Tibe occttne?lce of essential 'oi ls  i n  d e s e ~ t  
plants: NAXV-ELLADAMS. 

T h e  i?~fiuence of temperature upon the  germina- 
t i o n  o f  ot.ange sced: H .  X. TATVCXTT. 

Influence of gravi ty  on  tlre developnzertt o f  

lrew grozctl~ on horizoictal slzoots: F.  I?. HALNA. 


Witosis  in ~ h i z o p o d s  a i d  fZagellates: C. A. 

Ko~orn.  

Longevity  of Artenaza i n  ?aatural and a~tzf icial  
brtnes: E. G. NARTIN. 

Some qzcantttatice aspects of growt7~: H. S. 
BEED. 

De?~dograph record of tlae redwood (~v i t hlan-
tern slides) : D. T. MBCDOUGAL. 

T h e  obcurrenee of goitre it* relation t o  the dhs- 
tl.ibutron of zodtile: J .  F .  ~ ~ C C L E N D O N .  

IIERCDITY .4KD EVOLUTION 

T h e  two chromosomes of Clarkiu: L. L. BUR-
LIGGA3iE. 

Inher~tnnce  of power color in  Clarkia: L. L. 
BCRLIKGA~~E. 

T h e  law of geminate species: D. S. JO~DAN. 
Tlzeovies as t o  t k e  mode of evolution: J. P. 

LOTSY. 
T h e  oyzgrn and znlberitance of specific olbarac-

ters :  F. R. SUMNER. 
Dai la1ntsm-a?t a??alysid by obsertratton and 

expel bmcn t : W.1;.TOTT~ER. 

JUXE23 , 

PAPERS READ I N  JOINT SESSION WITH THE 

ECOLOGICAL SOCIETY O F  AMERICS 

T h e  original gmsslaads o f  California: F.  E. 
CLEXENTS. 

W h y  not coitserve t h e  marine mammals of the  
P(2cific". W. EVER&IANN. 

Factors Izmiting the  dtstrrbzcteon of Teredo 
nazalts zn San  Pranczsco B a y :  C. A. KOFOID. 

Climate of tile Inland E ~ n p w e$6 relat%on t o  
s t lv~eulture and forest fires: J .  -4. LARSEX. 

Food and game fishes of the  S9hake Rtver, Great 
Baszv : 8. B. LOCKE. 

W i l d  bird l ~ f e  of tibe roolcertes o n  the  islands 
of Gleat  Sal t  L a k e  (n i th  motion pictures): C. G. 
P L U ~ ~ E R .  

A bog forest near Victoria:  G. B. RIGG. 

S e c r e t a r y  


