
SCIENCE 


engaged in broader forest study, especially in 
the tropics, 'have felt the severest need for 
ready or approximate identification by leaf 
characters. Secondly, an adequate study of 
fossil stems systematically collected, and in- 
cluding wherever possible to obtain, the cir- 
cum-medullar region has never been even 'be- 
gun. Thirdly, the signal success with which 
Professor Nathorst 11las developed a chemical 
treatment of carbonized remains BO that ool- 
lodion imprints of many histologic features 
may be had, affords such an all-important fac- 
%r of control that many of the longer known 
floras require restudy as a whole, or in art by 
this method. I t  is not probable that classifi- 
cation can be safely bawd on features dis- 
closed by the "chemical mdhod"; but as an 
aid in determining genera or ~ e c i e s  it is ef-
fective, often in the case of rather fragmentary 
material. Fourthly, the improved methods of 
sectioning coals, and fragmentary stems like 
those of the Ereischerville conifers, as devel- 
oped by Jeffrey, indiaate a great extension of 
exa& study following more searching collec- 
tion afield. 

Under the circumstances we ~hould hsve on 
at least ten of our surveys, and in at least a 
dozen of our larger universities thoroughly 
equipped paleobo-tanists. And need I call at- 
tention to $he fact that the scientific require- 
ments are severe? A goad paleobotanist needs 
geologic and paleontologic, as well as botanic 
training? and above all things he needs to be 
not merely an expert in the laboratory but a 
rugged and determined field worker and col- 
lector. Such men have to be given position. 
Subsidiary activities, and foreshortened re-
sults, are apt to be near neighbors. Though 
the comparison be invidious, it yet requires to 
be made. I n  their larger colleating sohemes 
both the invertebrate and vertebrate paleon- 
tologist constantly wend in collection and 
reconnaissance sums such as have never been 
even relatively available for work in the fossil 
plants not one whit less important. 

In closing I would like to call attention to a 
point of concrete value. Accord,ingto the in- 
terpretations of evidence which have thus far 
had acceptance, *&ere results a lack of forest 

making types from &he Trias to the close of 
the Jura. But if, as now seems apparent, the 
cycadeoids have a degree of angiospermous 
affinity, the microphyllous forms must often 
represent importan* elements in unrecognized 
forests. If so, many of the forms probably had 
the same capacity to thrive in, temperate 'to 
colder climates as the dicotyls they of+en ac- 
company, especially in the puzzling associa- 
tion noted by Hollick'in the Kenai flora of 

This flora must have flouridhed near 
to snow fields and glaciers. The cold presag-
ing the bipolar ice caps may bherefore have 
come on far earlier than has been hitherto un- 
questioningly believed. This, with the new 
methods of study, and especially the more per- 
sistent scanning of the broader outlines of 
plant succession, is only one of the many pro&- 
lems which await development of paleobotany. 

'GRAVITATIONAL ATTRACTION AND URANIUM 
LEAD 

To THE EDITOR SUIENCE:OF As shown by 
Professor Theodore W. Richards in his presi- 
dential address,l i t  has been found that the 
last known disintegration product of the ura- 
nium series, uranium lead, behaves in all re- 
spects like ordinary lead, with the exception 
that i t  is slightly radioactive and has an 
atomic weight of about 206.1, as compared 
with that of ordinary lead, 207.2. I t  has also 
been found that lead derived from uranium 
minerals usually shows m e  value between 
the above limits and thus appeans to be a mix- 
ture of the two former kinds. None of the 
many attempts made to effect a separation has, 
however, met with success, nor has any theory 
been advanced by which the di,screpancies in 
atomic weight, which mem quite without a 
parallel among the other elements, may be 
satisfactorily explained. 
) The possibility suggests itself that the dis- 
crepancies referred to might be due to a 
slightly different behavior of the various forms 

1"The Problem of Radioactive Lead, )' SCI-
ENOE, January 3, 1919. 
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of le$ W a r d  the force of grfivitqtrios, 
WheQer or aot this is SQ may be aacer-
tqbed &mu~;h pkysioal tests vhich mighii pre-
ferably be in the natwe of compw&ve 
pmdulwan measurements, Lead derived from 
mmium ore being obtainable ip ~u$cieqtr 
quantities for the parpose. 

The generdly accepted lam according to 
whi& the ratio gf weight ix maas has a fix;sd 
value ki the same locality, irrespec$ve of tho 
nature of the subqtalace, is, largely empiqical, 
as there ere a q d e r  of ekrnents for which 
the law has never been proved. Considering 
tbs very ir~egular 6stribution of other prop- 
erties, like magnetism and radioactivity, aqopg 
the elements it would aot be surprising if dwi- 
ai$ong were fowld to wist i a  their gravita- 
tional properties as well- 

From. this paint of aim, i, e., if deviations 
actually errist in the value of gravitational 
acceleration for the various forms of lead, the 
chp,nces are that the value in any case will 
be proportional to the atomic weight, as in this 
instame the atomic mass, being the ratio of 
either, would come out the same for all forms 
of lead. Such a resulf; would go far towad 
reconciling the discrepancieg. in atomic weigh& 
with already established theories, because 
what is really of interest, bo%h from a physical 
and chemical sfiandpui~b, is not so much the 
weight of the atom rn its masw Weight isonly 
an abtr2bute of maset the latter having low 
basa ~ecognimdaa the more basic entiity. 

The thaories on gravitation are still in a 
cnde  shape, but if the at%raction is assxgud 
to ;be due to the movements of the electrons 
coxg3tituting the atoms a possible deviation in 
the gravitationd attraction of uxanium lea? 
might perhaps be ascribed to a grqdua11y sub- 
siding state of tension or agitation among the 
electrons, caused by %he splitting lap of the 
atoms during the radioactive pzocases, con&- 
tioas being thw compa~able to $hose supposed 
to obtajn in a permanently magaetig~d piem 
o f  f~tled. Oa this assumption usmiurn lewd 
would, in course of time, increase in atomic 
weight, changing slowly into ordinary lead, 
while the lead derived from various uranium 
minerals might properly be co~sidqed as rep- 

resenting inte~pdiafreet,ageg in t4ip gl;oc~ss 
of relaxation. 

~ E R S ,Bu%$ 
B ~ s g g l , ~ ~ ,N. X. 

WORKING UR IN A &%IX: 


TOTHE ED~TOB
OH S!~@NCE :MP,$. T.Joaes 
has an articlo on this aubjecti is, $&a, currant 
volume of SCIENCE,p. 20, July 4, 19;19, In  
the beginning he makes a @tatemeartias fol-
lows : 
& It: do wt.rwdl evex spebg aay, disgllss-ioq OR 

this milttar, the ~ollowingnote may not be out 05 
place. 

I wish to calJ 3\djr. Jones's attention to E. J. 
Routh7s "Dvnamics of a System of &i&d 
Bodies" (Wacmillan), Vol. I., &$. 281, en-
titled '(Examples of Living Beiqgs." &I ex-
ample 6 he xi11 find a oomglete splution of 
his problem, with the necessany mathematical 
equations. 

T. KARAPITOFF 
COBNELLUN~EBSITP, 


July 8, 1919 


To ~ E I EEMTOROF Tbp letter in SOIBN,CE: 
SCXENJJEof July 4, by P~ofessor Art31ur Tabex 
Jones, on "working up " in a swing, nqcaWs to 
the writer that while studying: the problem 
several years ago he fomd several referqneea 
130 the subject. 

In  the Ze<tschkft f2r gh~i lqIbc l t e7azcvd 
chemisohen. UntemicJzt, 16, 230 1913, H. 
Lohmann describes qn appaxat~is by maps  of 

the pro~ess of "working up " m y  be 
dclponstrqted. This consists of a plungex 
electromagnet, suspe~ded as a pendulum, with. 
its axk vertical. Raisiqg md lowmiag .bhe 
center of; gravity of the suspsvded w e  is a o  
complished by means of a key which controls 
the position of %he plunger within the sob- 
noid. The aiccuit is closed md the pkwges 
(and therefore tihe canter 05 gravity) ig raiaed 
when %he key L in "up" xdi ion;  the 
plunger drops a abort distance when the bey 
is depressed. By imagining himself in a 
swing, the o~erator has no difficuIty in so 
manipulating the key that the raising and 
lowering of the eepter of gravity of the swing- 


