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THE SEPARATION OF !SOTOPES 
Science Service 

PROFESSOR KENDXLL, Columbia Uni- JXXES of 
versity, reports a new and ingenious method for 
sepnrating atoms of the same elements having 
different weights. I t  used to be supposed that all 
the atoms of the same element had exactly the 
same atomic weight. But i t  has recently been 
discovered that this is not always true. Many of 
the elements are known to exist in more than one 
form; "isotopes" is the name given them. 

Since the isotopes of an element have the same 
chemical properties i t  is not possible to separate 
them by chemical means, so they have hitherto 
escaped detection. What was known as the 
atomic weight was an average of the natural mis- 
ture of two or more atoms of different weights. 
Chlorine, for instance, was a puzzle, for its atomic 
weight figured out very close to 35.5, whereas i t  
should have been a whole number, a multiple of 
the unit, hydrogen. But now we know that the 
chlorine atoms are of two sorts, one weighing 35 
and the other 37, the two being mixed in min- 
erals to average 35.5. But in order to separate 
them some physical means must be adopted. 

One of Professor Eendall's methods is to fill a 
long tube with a jelly made of agar-agar contain- 
ing salts in solution. I n  the middle is a short 
section containing chloride. When an electrical 
current is passed through the tube the chloriue 
moms slowly toward the anode. But since the 
chlorine atoms have different weights they mar  
be expected to move with different speeds, and 
after they have traveled a hundred feet or so 
through the tubes the heavier should lag behind 
the lighter, so the front part  of the chlorine 
section of the jelly mill contain entirely one iso- 
tope and the back part entirely the other. This 
method may also be used for the separation of 
the rare earths which are so near alike in atomic 
weights and chemical behavior that i t  is a long 
labolious process to sort them out. 

The practicabiIity of the method has already 
been proved by running off preliminary heats 
with mixtures of two conlmoll substances, one of 
which was known to make slightly better time 
under the action of the electric current than the 
other. After the race had progressed on!g a few 
feet, chemical tests showed that a perfect separa- 
tion had hecn effected. Unless, therefore, the 
hearg-weight chlorine atoms are capable of run-
ning a dead heat with the light-weight chlorine 
atoms in spite of their handicap of avoirdupois 
(a possibility which is scarcely to be anticipated), 

N E W S  

a con~plete separation of isotopes will, for the f i ~ s t  
time in history, be accomplished. 

THE ORIGIN OF COMETS 
Science Service 

ALL known comets are members of the solar 
system and are not vagrant wanderers from inter- 
stellar space, according to mathematical investi-
gations made by Professor Stroemgren, the royal 
astronomer of Denmark. After twenty-two years 
of research on this problem Stroemgren refutes 
the older belief that some comets drift in from 
the vicinity of other utars. 

Until the time of Tycho Urahe, three hunclred 
and fifty years ago, comets mere believed to be 
phenomena of the earth's atmosphere. Tycho 
Brahe succeeded in proving that they are celestial 
bodies, and mathematical astronomers later were 
able to compute the orbits around the sun. 
Comots were shown by Newton, Halley and their 
successors to be governed by the universal 1:im of 
gravitation. 

The movements of comets, likc those of the 
planets, are controlled by the sun. The gravi-
tating power of the great amount of matter con- 
centrated in the sun dominates this region of 
space. Jupiter, Mars, Earth and the other 
planets, however, seriously disturb the conietary 
motions. Astronomical calculations show that, the 
orbits or paths of conlets around the sun are 
elliptical, parabolic or hyperbolic. Elliptical 
paths are closed; comets that travel in such orbits 
return from time to time to the neighborhood of 
the sun, where they become more luminous and 
may he observed. The parabolic and hyperbolic 
orbits are not closed, and comets traveling along 
those paths do not return to the solar system. 

The new theory maintains, however, that all 
comets originally traveled in elliptical or closed 
orbits, periodically coming closer to the sun from 
the outer regions of the planetary system. It 
maintains that the material composing comets is 
a pnrt of the original nebula out of which the 
sun and his family are thought to have formed. 
-4ccordillg to this theory, the disturbing influences 
of the planets have changed the orbits of some 
comets from the closed paths to the open form. 
That is, the perturbations by the planets have 
resulted in throwing some of the original material 
of the solxr systeni off of its beaten track and 
out into the emptineqs of interstellar space, never 
to return. 

The planets have no difficult) in disturbing 
greatly the motion of a comet, as the amount of 



matter in a comet is extremely small. Although 
there is but little material in a comet's head, we 
frequently find i t  expanded, because of its great 
rarity, lo enormous dimensions. Recent photo-
graphs made a t  the Harvard College Observatory 
show that Baade's comet has a volume nearly ten 
times that of the earth. 

This faint comet is now outside the orbit of 
Mars, slovly recoding from the sun. 

THE CAVE MEN OF EUROPE 
Science Service 

WITI~IKfifty years, accordillg to Dr. Ale; 
Xrdli?ka, of the Xrnithsoriian Institution, great 
discoveries bearing on man's development from 
his apc-like ancestors will be made. Just  back 
from a n  examination of the known sites of an-
cien? man in  Europe, Dr. HrdliEka stated that 
the deposits of early skeIetal remains are vast and 
emphasized the importance of organized, syste-
matic research in bringing their precions contents 
to light. 

"The surface has hardly been scratchecl," he 
said, "by disoo~cries of early man so far made 
in west central and south Europe, ~vhile nothing 
has been done to explore the tropics for evidence 
of early man and his predecessors which are prob- 
ably present there. Esyeilsi.i-e expeditio~ls are 
cowtantly being fitted out to dig up pottery and 
other recent relics of man, but the development 
of man himself from more primitive forms, the 
very essence of man's history, is Iargely neglect- 
ed, or carried on in a haphazard manner or by 
amateurs. 

"At Ehringsdorf near Veimar and Obecassel, 
Germany, a t  La Quina, France, a t  Predmost, 
Moravia, and elsewhere, primitive cave-dwellers 
of the Neanderthal or later type lived 150,000 or 
more years ago ancl the accumulation of various 
cultural remains left by them is very striking. 

"At La Quina the talus containing remains of 
ancient man extends along the low cliff bounding 
the uaileg. for nearly two miles, milh 3 strong 
probability that tliere are caves in the cliff in 
which man of a hundred thousand years ago 
found shelter; and of these accumulations not one 
fiftieth has yet been examined. They nbound in 
worked stones and bones of long extinct animals 
hunted by the ancient human beings vho here 
and there have left the remains of their own 
skeletons in these refuse heaps and clays." 

Thc skulls of these early inhabitant.; of Europe, 
though probably ance~tral  to those of man of to-
day, are dislinct$ different from those of any 
nlociern rwes. They nre heavy and low brorocd, 
heavp-jawed, and the loner jaw has as yet no 
eh;n prominence, the chin in fact is often marked- 

ly as in the great apes. While we speak 
of these people as  cave-men, seoeral of the speci- 
mens recovered are probably women, while re-
cently a complete skull of a cave-child was found, 
the first so far  retealed. 

I n  the ten to hundred thousands of years rep- 
resented by these remains, there are noticeable 
differences in the earlier and later skulls. There 
is a gradual progression toward the modern type, 
but all the stages are not yet known by well pre- 
served specimens. 

"These people represent various links in the 
chain of man's evolution from early apes. Man 
did not develop from any of the present day apes, 
but represents a separate line of descent from the 
pre-human form which in turn arose from long 
extinct simian forms." 

Systematic explorations of caves in the Nalay 
peninsula, India and Africa. Dr. HrdliEka thinks, 
is an urgently growing need and would in all 
probability yield most important evidence on the 
problem of man's rise in the world. There is a 
great opportunity for America to lead in these 
explorations, he believes. But he says that in this 
country there is no prospect of finding any of 
these early men or ape-men, as the earliest Amer- 
icans came to this continent from Asia already 
as true men. 

EARTHQUAKES 

By Dr. Bailey Willis, professor of geology, Stan- 


ford University. 


Science Service 
EARTHQUAKESa cer-are natural occurrence in 

tain regiqns of the world where the mountains 
are alive. There are districts, like the Atlantic 
Coast, where they are dead, but around the 
Pacific and in a great belt which reaches across 
Asia and tho Xediterranean the mountains are 
growing. I n  their growth large masses com-
prising many thousand cubic miles of rock arc 
pressed against each other but are held by fric-
tion until the strain becomes too great. They 
then slip and an earthquake oecurs. 

This is the modern theory of earthquakes. I t  
was developed through the studies of the great 
earthquake of 1906 which caused the fire that 
destroyed San Francisco, and it has been demon- 
strated since by observation of many minor earth- 
quakes and by a study of the lines along which 
they occur. 

We often speak of an earthquake plane as a 
fractnre, but i t  is not really a break. I t  is the 
surface between two great masses which never 
have been united, but which for ages have been 
slipping past each other; and where this plane 
comes out to the surface of the earth we have a 



line ~~-11icIi is soinetillies called a n  earthquake rift. 
The greatest of these rifts, so far  as  i t  is  known, 
i n  the LTnitecl States esteilcls through the coast 
ranges of California for a clistance of six llundred 
miles. I t  passes just west of San Francisco, to  
the east of Los Angeles, ancl ilisappears in the 
Ciulf of California. Along the San Andrcas rif t ,  
as  i t  is  called, earthquakes hare  occurred a t  difd 
fereut tiines i n  diffarent sections; the nlost recent 
?vas the quake of 190G. 71-hieh corerecl a stretch of 
one h,:ndrecl arid fifty miles mitli San Francisco 
near th; center. South of tha t  stretch for some 
three hundred niiles there 11:~s been no morernent 
since 155; ~vllen there was a serer? shock, the 
mark of ~vhich nlay be traced across the desert 
plains like an  irrigation ditch. Still further south 
there have been several recent shocks, but none of 
great violence, glthough thcre is evidence of con-
siclernble activity in the seetioil east and  south of 
Los Angeles. 

I n  ~ i e v  of the fact  that  .ii-e call thus locate cer- 
tain lines along rrhich earthcluakes llixre occnrred, 
we a re  able to  spexk of live earthquake r i f t s  a s  
we speck of live rolcanoes. We know by the 
for111 of the Toleano or by the occurrence of erup- 
tion.; within histolical time tha t  i t i s  potentially 
or actually active, ancl much the sanle may be 
said of earthquake rifts. the^ are  lines of spe-
cial danger on which no dam or schoolhouse or 
4 i y ~ r n p t . r  slioul~l 17e located. They should also 
be :~voicled, as  f a r  :.s possible, by rt~ilroad lines, 
l~liriges, nqucclucts ancl other public works, and yet 
i t  happens tha t  illey often run through valleys 
tr.herc snch 17-ork is  suggested 137 the conditions 
of the grouud. As long as  we remain ignorant 
of their position, we rnn the risk of inviting 
clcst'uction, but it is not difficult by proper 
stuilies to locate the lines of danger on a map and 
to  make the information publie for the benefit of 
engineers ancl others. 

Thus it happens tha t  a map of California, 
shorving the lines of actire earthqnako rifts and 
also of faults  t ha t  a re  believed t o  be  inactive, js 
a-lmut to be yal~lished by the Seisn~ological Society 
of America as  a result of no rk  carried out i n  
cooperatior? with the -4drisor.r Committee i n  Seis- 
m o l o g ~  of the Carllegie Institution of Waslting-
ton. I t  is, Iiowerer, but oae item in  the program 
of tha t  committee, ~ rh i ch  elnbraces plans for the 
investigations of earthquakes in man7 relations. 

It ma;\ perhaps be asked of what use is  it to  
stud? a phcilomenon ~vhich is  a s  sure and a s  
inevitsble as  a n  celipse of the sun. Since .ire can 
not stop it and p r o b a b l ~  can not predict i t  mith 
cextaintp, what practical benefit can we hope to 
derive fro111 an  inrestigation of i t ?  There is, of 
course, the allimer tha t  ~ v e  ~v%h to know; we 

wish to ullderstand ouf earth and all i ts  mani- 
festations; but apar t  from that,  as has already 
been pointeil out, the lines along which earth-
quakes are  likely to occur and are  most dan-
gerous may be determined and it seems not im-
pessil)le tha t  if x e  can perfect onr knowledge we 
may be able to  devise ntethods of forestalling 
their disnstrous effects by  the selection of safer 
locatio~ls or by appropriate n~cthods of construc-
tion. I t  is clcarly recognizerl, for  instance, that  
the destruction of San Fr:uicisco mas in large 
nieasuro tLne to the fact tha t  its principal aque- 
duct f o l l o ~ e d  the earthquake rif t  for many miles, 
~vhercas no.ir7 i t  has been located along rt moun-
tain range which, if i t  moyes, -sill move :is a 
block and will not dislocate the pipe line. 

STUDY OF CHILEAN EARTHQUAKE 
Science S e i v i c e  

WITH the avowed purpose of capturing and  em-
balming the recent Chilean earthquake, Dr. Bailey 
T'CTillis, professor of geology a t  Stanford Univer- 
sity, will sail for South America on January 11, 
as  the representative of the Carncgie Institution 
of TITashitlgton. 

Tor  four or inore ~nonths, Dr. Willis plans to  
search for and study the great slipping of the 
earth tha t  has left  i ts  Inark on the landscape and 
rocks of Chile. Traveling in  the old fashioned 
way on horseback and ~ i t h  pack nlules in a 
countly with few roads and inhabitants, Dr. 
Willis will work under conclitioi~s similar to  those 
that  esisrecl i n  the Aluerican F a r  West before 
the Ford  ljccame onlnipresent. I t  will be neces-
sary to  survey along a stretch of coast cstending 
about one thousand lniles north of Valparaiso, he 
believes, although the details of cooperation with 
Chilean scientis.ts have not yet l~een  fully worked 
out. For  four years, Dr. Willis has been con-
sulting geologist to the Argentine gove~nment and 
he is acquainted mith South American conditions. 

The similarity between the earthquake condi-
tions ill Chile and  California is  one of the reasons 
fo r  hnlcrican interest jn the earth movements 
along the Pacific coast of South America. Since 
the California earthquake of 1906, scientists havc 
been studying the causes of tha t  disaster ancl 
other quakes in tha t  region. The investigations 
of Dr. TVillis in Chile are expected to  throw light 
on California conditions, and the work dona in  
America will aid him in  interpreting Chilean eon- 
ditiol~s. 

Cliile possesses a seislnologieal bureau a t  the 
head of which is Dr. Montessus de Ballore, one of 
the most eminent earthquake specialists in the 
~vorlil. The Chilean scientists will cooperate with 
Dr. IVilIis in his inx-estigations. Seilor Don 
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Baltram Mathieu, the ambassador from Chile, is 
greatly interested in this cooperation between the 
geologists of America and Chile. 

OUR FORESTS 

The New YorJc State College of Forestry 
T H E wood supply of the future must be ob­

tained chiefly from land that has been denuded 
of trees and which is now producing little or no 
merchantable timber. This is inevitable. Our 
wood supply can not be obtained from the forests 
that are left for more than one generation. We 
have already cut or burned over about five sixths 
of our original timbered area. Timber in the 
United States is being cut and destroyed nearly 
six times faster than it is growing. The demand 
is increasing. As the demand increases the con­
sumption of the remaining timber will increase 
proportionately. We have enough left to keep 
us going a t the present rate of cutting from 
twenty-five to thirty years. That is all. After 
that, timber for commercial purposes will be of 
inferior quality and of great scarcity. A timber 
famine will confront us. Our industries and the 
people a t large will feel this stringency of wood 
supply severely. Civilization can not progress 
without forests. 

I t requires about fifty years to grow a mer­
chantable white pine tree. I t requires from thirty 
to forty years to grow a spruce tree for pulp-
wood. I t requires from sixty to seventy years to 
grow a spruce for merchantable lumber size. 
Fires each year burn over many times more land 
than all the tree nurseries in the United States 
could supply with plants. In the Adironclacks 
and Catskills since 1903 approximately 1,200,000 
acres have been burned over, but only 70,000 
acres have been reforested on public and private 
land in the entire state during that period. 

I t takes time, labor and money to plant trees. 
I t would mean many years of reforesting before 
an adequate area could be planted. The federal 
government, the states and private owners should 
put into effect a comprehensive planting program 
commensurate with our rapidly increasing needs, 
I t is up to the peoplo to see that this is done. 
Preceding generations have " passed the b u c k " 
to us. We are going to be the ones to pay. The 
longer we delay reforesting, the higher will be 
the price. How much we pay depends on how 
long we wait. 

THE NEW "INFLUENZA" 
London Times 

A SHORT time ago a distinguished physician ex­
pressed the view that " t h e face of d isease" is 
changing. He said that practitioners in many 

parts of the country told him that they could no 
longer easily recognize the text-book descriptions 
of the various maladies. 

This statement has met with no contradiction. 
I t seems to derive added weight from the rather 
unusual character of the mild epidemic now prev­
alent in London and elsewhere, to which reference 
has already been made in these columns. This 
epidemic seems to be regarded as " in f luenza , " 
yet it. scarcely conforms to the usual picture of 
that disease. ISTor is there, as yet, any appreciable 
rise in the mortality from influenza, which, in 
London at any rate, remains very low* 

The most conspicuous feature of the present 
trouble is a tendency to sickness or loss of appe­
tite accompanied by various nervous disorders 
ranging from neuralgia to profound depression. 
Loss of spirits seems to be almost invariable; 
this, however, occurs so insidiously that the pa­
tient tends to take a " m e n t a l " as opposed to a 
physical view of his condition. Eecovery is not 
very rapid and some patients appear to remain 
unwell for several weeks. 

There is no doubt of the epidemic character of 
the complaint, for large numbers of people are 
affected. On the other hand, i t is difficult to use 
the title " in f luenza ," because there is lacking 
the usual cold, or coryza, of that complaint and 
because the ordinary complications of influenza 
have not appeared. Nevertheless, we may note 
that the temperature this winter has not been so 
low as that experienced in December of last year, 
when influenza developed on a big scale. 

There is certainly need at the moment for a 
careful study of the new features of disease. If, 
as seems probable, our text-books are obsolete in 
certain directions, it is time that the necessary 
emendations were made. Names such as "influ­
e n z a " have been overworked; their too ready use 
is apt to obscure ignorance and so retard study. 

ITEMS 

Science Service 
F R E E medical advice by radio is furnished to 

ships at sea by the U. S. Public Health Service. 

T H E city of Calais, France, has started a 
municipal dairy and dairy farm, the milk from 
which is to be tested by health officers and the 
cows fed scientifically to keep the quality up to 
that prescribed for young babies. 

DUTCH threshing machines are designed to pre-
' serve, as far as possible, the length of the straw, 
which is used in making strawboard. 

A H international committee appointed by the 
League of Nations is working to standardize 
serums for the treatment of pneumonia, menin­
gitis, diphtheria and other diseases. 


