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nouns this is extremely t.rbitrary;*and, more- 
over, in all inffected languages, words very 
often undergo transformation in gender dur- 
ing course of time. Le YBloponnBse, for in- 
stance, has a feminine termination, but is of 
the masculine gender; and Galilee may be of 
either gender. Val, feminine in the Latin 
uallem, and still feminine in French proper 
nouns, has become masculine by conlmoil 
usage, taking the plural v a u z  by analogy with 
mal ,  cheual, etc. Some words, like sang, are 
masculine in certain combinations, and ferni- 
nine in others. Finally it can hardly be 
claimed that the form 'Mont Pelhe' does 
violence to a language which authorizes us to 
place the feminine article before bm-bec ,  and 
the masculine before a variety of words like 
vouge-gorge, rouge-queue, cent-garde, grand' 
croix, pa t t e -pek ,  etc. 

C. R. EASTMAN. 
~ X A R V A R D  UNIYERSITY. 

THE METRIC FALLACY. 

TO TIIE EDITOROF SCIENCE: I n  a recent 
article in SCIENCEon the discussion of the 
metric question in the House of Lords, Dr. 
Seaman repeats with approval the claim as 
to the great saving of time that would be 
accomplished in school by the use of the 
metric system. This claim has been one of 
the chief supports of the metric cause for 
generations, and has remained practically un- 
challenged except by a general denial. The 
forms in which is was presented in the House 
of Lords last February and in  the report of 
our TTouse Committee on Coinage, Weights 
and Measures in 1902, are so typical of this 
claim that both are given here: 

Lord Relhaven, in House of ~ords,'February 23 : 
"There is a great waste of time in the education 
of children, through the learning of the arithmet- 
ical tables and their application. Out of 221 
school-masters consulted, 212 replied. One hun- 
dred and ninety-seven stated that there would be 
a considerable saving of time if the metric system 
were introduced; of these, estimated the sav- 
ing at one year; 30 estimated it at two years; and 
six went so far as to estimate it at three years." 

Report of the Committee on Coinage, Weights 
and Measures to the House of Representatives, 
April 21, 1902: "Estimates made by the Depart- 

ment of Education and others show that t~le work 
of at least two thirds of a year in the life of 
every child would be saved by the adoption of the 
metric arithmetic. - " * Teachers and pupils 
alilce unanin~ously testify as to the ease with 
w ~ i l c ~ ~the system is taught and learned and t~le  
faciiity with which it is applied to the problems 
which in ordinary arithmetic are complex and 
difficult to solve. When we consider that there 
are over 15,000,000 school children ~n the United 
States being educated at a public cost of not less 
than $200,000,000 per year, the enormity of the 
waste will be appreciated. In the lifetime of a 
single generation nearly $1,000,000,000 and 40,-
000,000 school years are consumed in teaching a 
system which is in harmony with that of no other 
nation of the world." 

This argument has been reiterated with so 
much emphasis and with such a show of au-
thority that it has unquestionably carried 
conviction to the minds of thousands. The 
opinions of experts regarding their own trade 
are ordinarily accepted by others. If edu-
cators say the metric system would effect a 
saving of one to three years in the school life 
of a child, why should i t  not be accepted ,as 
true ? 

Within a few weeks Frederick A. IIalsey 
has applied the scientific method to the school 
children argument, and, in view of its gen- 
eral acceptance, with .startling results. It is 
to him that I am indebted for the data on 
this point. I n  the report of the course of 
study for elementary schools, dated May 27, 
1903, the board of education of New York 
city gave a time schedule for each study for 
the eight years. This schedule is based on 
1,509 minutes per week, and the time allotted 
for all branches of mathematics amounts to 
348 weeks for the eight years. No reliable 
data is available as to the proportion of this 
time occupied in the study of weights and 
measures; 20 per cent. of the text-book on 
arithmetic, however, is occupied by the chap- 
ters on compound numbers, weights and meas- 
ures. In order to be liberal to the metric 
cause we will apply this rate, 20 per cent., to 
the whole time, including that occupied with 
algebra and geometry. The total time de-
voted to the study of compound numbera, 
weights and measures during the eight years 
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of school life by this liberal estimate amoun(s  
to 6.8 weelis, f rom which the introduction of 
the metric system is to save from one to 
three years. 

I t  would seem as if absurdity i n  advocating 
the rnetric systern could go no farther. The 
exposure of this metric fallacj is not a n  occa- 
eion for  ridicule. directed a t  Lord Belhaven, 
the IIouse C'ommittec on Coinage, or others 
n h o  have accepted it  i n  good faith. It is 
rather a cause of humiliation that such a n  
absurd pretence regarding education should 
ha5e been spread broadcast, not only without 
dissent from the schools, but with their enthus- 
iastic approval. l l ave  our educators b e c o m ~  
so accustoined to receiving and i~rrparting in- 
formation by mcrc authority that  they hart. 
lost tlre parer of analysis l 

Dr.  Seaman refers to the  English system as 
' t h e  complex, irregular and barbarous system 
no\\* i n  vogue.' Again, Profesqor J. I T .  Gorc, 
of the Society for  the Pro~notion of the l l e t r i c  
System, is thus quoted i n  iS'cllool Scwnce: 
n% send consular represeiitati~ei to ercxry qunr-

ter of the globe for the express purpose of nia1,ing 
possible an extension of ou i  foreign comnierce, 
and then busy oursel~rs ~ r ian i~ttempt to ~nalte 
such co~nnierce impossible, and retain a system of 
neiglit, and measures mliich xdds to our o\tn 
ditt;,eulties and makes, u~ merc bnrban:tiis to the 
Illore progressive nation,. 

The  metric advocates, while accepting the 
mild and extravagant claims for  the nietric 
systern, treat our own system with contempt. 
Severtheless, the scientific niethod tha t  ex-
poses t l ~ c  hollowness of their claims also prove.; 
that  tllc. E~ig l i sh  systern is intrinsically the 
best and, as f a r  as uniformity is  desirable, 
tlre innst uniform systenl on earth. I t  is tho 
standarcl of the richest portion of the earth's 
surf ace ;of the t ~ o  niost enlightened, populous 
and powerful nations on ear th;  and of the 
only nations tha t  control vast unsettled rc-
gions to  accolnmodatc the increasc of their 
l~opulxtion. I t  is the standard of the past 
and present, and the world trend points to i t  
as the standard of the future. 

Dr. Seainan states that : 
Any one w11o mill t.tke pains to inquire of any 

of the thousands of imlnigxantc that corne among 
% I > ,  n ill convince Ili~nself that the inetric system is 

the principal syste~n in actual use in trade and 
commerce in European countries. 

F o r  two years I have been taking pains to 
clo this very thing. and have been convinced 
by i t  that  the European i~ninigrants  lrnolr 
very little about the metric systenl. il few 
typlcal examples : i l n  I ta l ian from n'aples 
was acquainted with the ' liil,' but lrnew noth- 
ing about the  meter, his ideas of length being 
based on the can, which he informed me was 
iomething less than  eight feet. A Swede said 
that while the metric system was used in the 
stores i n  his country, the tztnland and lzeme~zd 
were used for measuring land. An dustrial1 
was ignorant of metric measures, but was 
familiar with the pfund and 2011. i l n  edu- 
cated German informed me that  the metric 
systern mas the only one used In Germany, 
bu t  added: '(Aber das Vollr braucht die alten 
Alase." d Greek had hc~ard that the ' k i l '  
113s used i n  Italy, but did not know what the  
nictric system was. 1 3 s  stantlard of neight  
mas the oku. Greek land, he said, was ineas- 
ured by the sl~emnzu. When aslied how cloth 
was measured i11 Greece, his n ~ i f e  replied: 
"By the pile." 

W i t h  all i t  was the same story, ignorance 
of mctric units, familiarity with their old 
standards. S a n e  expressed any ideas of meas- 
ure to conform with those of any other nation- 
ality unt i l  I tallred with a Russian. Scratch 
a Russian nncl you will find a n  Englishman- 
i n  meirsures. ITis standards of linear ineas- 
uremc.nt are  either the same as or commcrl-
surable with the English inch. l I i s  duirrz is 
our inch; his arcl~inis 28 inches; his ver-
achoclc is 1 2  inches; his sagen is 7 English 
feet ;  and his versf is 3,500 English feet. Two 
hundred years ago, Peter  the Great, while in  
Holland, was impressed by the superiority of 
the English vessels that  visited the Dutch 
ports. This led him to visit England, where 
he XI-orked as a n  ordinary carpenter i n  the Eng- 
lish shipyards. When lie returned to Russia 
he took hack with him four  mast maliers, four  
boat builders, two sail makers, and about 
twenty other morlrmen to teach their trade to 
his people. Thus without coercive laws, but  
pcacefnlly and naturally, the English system 
was introcluced into R u s ~ l a ,  2nd to-day is t 1 1 ~  
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basis for  all  linear measurements throaghout 
tha t  vast empire. T h e  inch carried by the 
English settlers to  Jamestown i n  1607, a n d 3  
tha t  taken by the  English carpenters to  St .  
Petersburg i n  1698 were the  same; and the 
Russian emigrant, landing i n  America i n  
1905, finds the  linear measurements of his 
new hoinc commensarable with those of the  
l a n d  he has left. 

Compare this uniformity of popular usage 
with the chaos of incommensurable standards 
wherever the metric system has been forced 
by law into conflict with the old standards 
of the people. One is the  result of English 
.evolution; the  other, of French revolution. 

SAMCIELS. DAI,~~.  
130srron.,>lass., 

Jani~ary17, 1905. 

SPE'GZA L ARI'ZCLE'S. 

DETERMINATE &fUTATIOhT. 

ABIONUthe significant results obtained by 
Professor de  Vries i n  his breeding of 
(hlnothcnr la~~zavck.iana,and  by Dr. Mac-
IJougal breeding the  same species i n  the New 
Yorli Botaltical Garden, there is one feature 
which seems to have attracted less attention 
than i t  11tay deserve. Most of the seven 
nrutal~ts  observed by de Vries, and of the 
thirteen seen by Macl>ougal, have appeared 
nlore frequently than would be natural were 
the  rnutations wholly fortuitous and indeter- 
minate. 

I n  the A~nsterdam garden the mutant  
a l b ~ d aappeared i n  four  different generations 
frorn lartkf ckiana parents, previous to 1002, 
1 5  albiclu appearing i n  one generation, 25 i n  
another, 11 i n  allother and 5 i n  another. 
i r n n ~ l l aappeared 5 times i n  one gweration, 
qnd i n  other generations, resprctively, 3, 60, 
49, 9, 11 and 21 tirncs. LaLa, oblongn 
r i ibrine~vis  and scinlillans appeared fre-
quently. 

I n  the fourth generation along with 14,000 
lamtarckhna plants there appeared 41 gigas, 
35 allida, 176 oblongn, 8 vr~brinervis, 60 
nanella, 63 lata and 1 scinfillnns, all bred 
from larnarcl~ianaseed. I n  the  fifth genera- 
tion, similarly bred from pure  lamarclcianta 
seed, anlong 8,000 lamnrclciana plants were 

found 26 albida, 135 oblonga, 20 rubrineruis, 
49 aonella, 142 lata and 6 scintillans. I n  
the fourth generation one plant i n  80 was 
oblonga. I n  the  fifth generation one plant 
i n  60 was oblonga. D e  Vries himself says: 
" A  species, therefore, is not  born only a singlc 
time, b a t  repeatedly, i n  a large number of in- 
dividuals and during a series of consecutive 
years." 

D e  Vries writes of CEnothera oblonga: 

Meist ctwa sechsten Blatte sind die jungen 
PflBnzchen dieser Art mit Sicherheit zu erkennen, 
also etwas sp3ter als 0. lata und 0. nunella, ~ i n d  
wesentlich friillcr als 0. rubrins~wis und 0. 
sciwtillans. Die Blatter sind schmal, lang 
geslielt, ziemlich scharf vom Stiele abgesetzt, mit 
breiten, hlassen, auf der Unterseite oft rathlichen 
h'rrvtln. In Aussaaten sind die 0. oblongu nlrr 
bvi sehr weitem Stnnde friih und gleichsciti:~ 
zu erkennen, aber wenn man in den Versuchen 
ron %pit z11 Zeit die unzwcifelhaften oblonyu-
l3xempla1.c auszieht, so zeigcn sich die &lerlcrnale 
bald in weiteren und weiteren Individuen, ohnc 
dass diese dazu vie1 Raum branchten. 

In  den :rus:;el)flanzten Rosetten erhiilt sic11 die 
angegebene typische B,lattfonu. Einige Excm-
plare treiben Stengel, andere ~verden zweijiihrig. 
Tn beiden Fiillen bleiben die Pflanzrn niedrig, 
erreichcn kaum 1 m H6he und sind auffallenil 
kleiner, als die in derselben Weise cultivirtcn 
l<xemplare von 0. 1,antavckiana. Die ein'jiihrigen 
verz~veigen sic11 xvenig. Die Zweige bleiben rneist 
Burz, Dic Aehren sind dicht mit 13liithen und 
Knospen besetzt; die Rliithen kleiner als bei 0. 
1,amal-oTciuna, sehr arm an Rliithenstaub und nur 
ganz winzigc Friichtchen mit ~vcnigen Samen 
;~ussetzend. Die z\veijahrigen verz~veigen sic11 
liriiftiger und sind mit Pollen reichlicli rrrsclizn ; 
sic biltjen zwar kurze, abcr dicke F~.iicltte, ~;rclclie 
eine reiche Samenernte geben. 

Rei fortschrcitender Rliithe erlcennt nian 
die ohlonga-Exemplare schon von Weiteni an 
den dichlged~,lirigten, aber lileinen unreifen 
Friichtm. 

This  mutant,  therefore, differs f rom the 
parent species, lwnaarclciana, not i n  a singlc 
feature, but  i n  a n  elaborate complex of char- 
acters. The other mutants  likewise are distin- 
guished from lamnrckiana by a complex of 
characters rather than by a single feature. 
Speaking of the contrast hctmrecn reversions 
ant1 progressive mutations, de Vries says : 


