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AT the commencement exercises of Zeliigh 
University the following announcements were 
made: Robert W, H a l l  becomes lecturer 011 

forestry as  well a s  professor of biology; Barry 
MacNutt,  assistant professor of physics, is 
nladc associate professor of physics; Percy 
Hughes, assistant professor of philosophy, 
psychology and education, becomes professor 
of philosophy and education i n  charge of the  
department; Vahan S. Babasinian, instructor 
i n  chemistry, becomes assistant professor; 
James H u n t e r  Wily, instructor i n  physics, 
becomes assistant professor; R. J. Gillnore is 
appointed instructor ill biology. 

-. -----

DIASCOSASION ABD CORRESPOBDEWCE 

MINIMAL QUANTITIES OF FOOD PRESERVATIVES 

A cunrous instance of a fallacious argument 
cast i n  pseudo-mathematical form appears i n  
t h e  evidence of Dr. ITarvey W. Wiley before 
the Committee on  Interstate and Foreign 
Commerce, JIouse of Representatives, i n  Feb- 
ruary, 1906. T h e  argument is repeated i n  
more deliberate language (identical i n  t h e  
three) i n  Bulletin 84, P a r t  II., of the Bureau 
of Chemistry, of the  Department of Agricul- 
ture  (1906), a t  p. 754, i n  Foods and their 
Adulterations (19W) a t  p. 38 and i n  t h e  Pro-
ceedings o f  the A m e r i c a n  Pkilosophical Xo- 
c ie ty ,  Vol. 47 (1908) a t  p. 326. A s  the latter 
publications are  readily accessible to  the 
scientific world, I shall quote only the  informal 
statement of the  argument before the  com-
mittee of tho house : 

This is a graphic chart showing the compara- 
tive influence of foods and preservatives (Fig. 1). 
Of course we have to assume the data on which 
this chart is  construckd. You will understand 
that. 

We mill suppose that  a normal dose of a drug 
is nothing. We do not need i t  a t  all. Now 
imagine that the lethal dose of a drug-that is, 
the dose that will kill-is 100, anu then we go 
to work and measure a t  three points-at 75, a t  
50 and a t  25. These are points a t  which we can 
measure. TVe can not measure up towards the 
right there, because the line almost coincides with 
the baqic line, and the deviation is so slight that 
no method of mexsuremcnt that we know of c o ~ l d  
dl~tinguish them. 

I omit here some reference to  a n  error i n  the 
diagram which appears to  have been corrected 
before printing. 

The lethal dose of that drug 1s 100. That is 
written up there on the left. I will just trace 
that. The normal dose of a drug in the case of a 
person in healt,h is zero. Then if wc use a little 
drug I can ~neasure i t  here. I can measure it 

WIG. 1. Grapliic Chart Representing the Com- 
parative Influences of Foods and Preservatives.- 
I\'ilcy. 

again here (indicating) and I can measure ;t 
again here (indicating). Now from those three 
points I can construct a curve and calculate the 
lethal dose, which we will assume to be 100. That 
much drug would lrill; no drug would not hurt 
a t  all. 

TIic relative injury of a drug can be calculated 
mathemati~tllyfrom a curve constructed like that 
on experimental data, and I could tell you mathe- 
matically, by applying the mlculus there, just 
what the hurt,ful valuc of that drug would be a t  
an infinitcly small distance from zero. You have 
doubtless, all of you, studied calculus, and you 
know how you can integrate a vanishing function. 
I used to know a good deal about calculus myself, 
and I could, by integral calculus, tell you the 
injurious power of a drug a t  an infinitely small 
distance from zero-that is, an infinitcly small 
dose. 

Now see what a contrast tnere i~ i  between a 
food and a drug. 

The lethal doie of a food is none a t  all. That 
kill4 you; you are starved to death. The normal 
dose is what you eat normally, 100. I starve a 
man, and 1measure the injury which he receivee 
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at different points. I can n~atllematically plot 
the point where he will die. 

That one chart sho\r-s to this committee in a 
graphic form, better than any argument could, 
the position of a drug in a food, as compared 
with the food itself. They are diametrically op- 
posite. The lethal dose of one is the normal dose 
of the other, and vice versa. Therefore the argu-
ment de minimis as far as harmlessnoss is con- 
cerned is a wholly illogical and non-mathematical 
argument, and can be demonstrated by calculus 
to be so. 

The reader is urged to refer to the more 
formal statement in  either of the other pub- 
lications, and to note the confusion of thought, 
by virtue of which deviation from the per- 
pendicular line is (correctly) treated as the 
measure of injurious effects in the case of 
food, but deviation from the horizontal (1) 
line, as the measure in the case of drugs. 

The argument contains three fallacies so 
patent that (to adapt words employed by the 
witness in criticism of those who hold the 
opposite opinion)' " it seems astonishing in 
these days of rigid scientific investigation that 
such fallacious reasoning can be seriously in- 
dulged in for the sake of proving" the harm-
Jutness of minute quantities of non-condi-
mental preservatives. 

First and most important. Absolutely no evi- 
dence is offered that the curves actually have 
the form which is assumed for them. 

Second. "Food =0" can not be regarded 
as the lethal dose in the same sense that 
('preservative c100" is a lethal dose. 

Third. Quantity of food and injurious ef- 
fects can not be measured in the same direc-
t i on  in a diagram purporting to show the 
relation between them. 

I t  seems almost incredible that, repeated by 
the author as the argument has been over and -

over again during the past three years, recast 
in language, scanned by his assistants, none of 
these fallacies has been convincingly borne in 
uDon his mind. 

A lethal dose of any substance is the quan- 
tity which, administered at one time, is suffi- 
cient to cause death. To assume food =0 
a lethal dose is to assert the absurdity that 
food (and indeed every individual food sub- 
'Page 249 of the evidence. 

stance) must be talren every minute of one's 
life. On the other hand, i t  is undoubtedly 
true that excessive quantities of food (and of 
individual foods) produce injurious effects. 
Logically, therefore, the food curve in Dr. 
TViley's diagram, whether it refers to food in 
general or to any individual food, should- 
after touching the right vertical =is at  ''100 
normal dose"-turn back to the left, and 
reach a true point of lethal dose at  a point 
above 100. That is to say, it should have the 
general form represented by ABC in Fig. 2. 
If there be such a thing as a lethal dose of 
food, is it not the quantity represented br this 
point above 100 rather than the zero quantity '4 
This diagram makes i t  clear that the cases of 

Pra. 2. Possible Forms of Curves Representing 
Injurious Effects of Foods and of Food Preserva- 
tives. 

food and preservative are not diametrically 
opposite, as maintained by Dr. Wiley. Evi-
dently the principle that any substance which 
is injurious in any quantity is injurious in all 
quantities, however small, is absurd as applied 
to food substances. And there seems no justi- 
fication for laying down any principle "de 
minimis " which shall apply solely to preserva- 
tives or to non-condimeatal preservatives, or 
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(most arbitrary limitation of all) to non-con- 
dimental preservatives not naturally present 
in  the food. 

I n  Fig. 2 are shown screral possible forms 
for the preservative curve, alternate to the 
form given in Dr. Wiley's diagram. Two of 
these, ARE and BC+E, represent the prcserva- 
tive as beneficial i n  small quantities and in- 
jurious in larger. The former represents the 
preservative as esqential in some quantity; in 
other words, i t  xould make the difference be- 
tmcen food and preservative one of quantity 
merely, not one of kind. A curve of this kind 
is conceivable for a preservative such as ben- 
zoic acid 01' salicylic acid, both of which are 
normally present i n  minute quantities in many 
fruits. 

The writer does not mean to assert that the 
curves for any preservatives have been shown 
to have the forms represented in  Fig. 2. What 
lie does wish to emphasize is that there i s  110th- 
ing in  tlic mathematics of the case requiring 
them to have the form rcpresentetl i n  Dr. 
Wiley's diagram, and therefore no justification 
for the argument that chemically preserved 
foods are injurious because the preservatives 
produce injurious effects when administered 
in quantities larger than mould be contained 
in cheniically preserved foods. 

J. F. SNELL 
~ \ ~ A c D O N A L DCOLT~EGE, 


&T'F.BCC, CAKADA 


TI'LE CIIALIi FORIiJATIONS OF NORTIICAST TEXAS 

TN the American Jour?lal of Xcielzce for 
Jlay, 1909, Article XXIX. is entitled "The 
Chalk Formations of Northeast Texas," by 
l i r .  C. EI. Gordon, the substance of which is 
to prove that ihc two formations of Texas, 
originally defined by me as tho Austin cl:alk 
and the /Inona chalk, are identical. 

I f  such is the case, and I haoc long believed 
that i t  might be so, hCr. Cordon would do a 
service to science in proving tlie fact. 1think, 
however, that i n  this paper where the author 
has entered into the question of record, his 
statements are neither complete nor accurate. 

I spent many years of my life in endeavor- 
ing to define thc many Cretaceous forrnaiions 

of my state, and to clisentangle them from 
pre~ious  confusion. The various conlribu-
tions thereon were progressive, and after the 
date of the last paper cited (1893) by Mr. 
Qorclon as coming from me and before I re-
tired from the subject, I learned and publishrd 
much. A find work was ~ublished in which 
the previous results were summarized and 
errors corrected. Furthermore, the uncer-
tainty as to the position of the Anona cliallr 
was clea~ly stated. I t  certainly ~vould seem a 
matter of justice for Mr. Gordon, i11 citing 
my views, to cite the latest publisl~ed ones. 

I n  the final work alludccl to I clearly stated 
on page 341: 

That the writer has considered this chalk 
(Anona) to represcltt a higher horizon than the 
Austin chalk, but its exact relntion?llip is a sub-
ject of future cletermination. 

Also on page 337 I note the diAiculty "owing 
to the laclr of (continuous) outcropping sec- 
tions" of separating the Austin chalk from 
tho Kavarre formations i n  the Red River 
district. 

Furthermore, in discussing the corrclatiun 
south of Red River of the variou.; meinbera of 
the r p p e r  Gretaceous in nortlieastern Tcxas, 
I confessed my "utter inability, notwithstand- 
ing the years of study, to correlate the various 
outcrops of these beds, nor can i t  be done by 
nlirtute paleontologic 'esearch, such as he (the 
author) has not had opportunity to under-
take," and such as Xr .  Gordon confesses he 
has not undertaken. 

hfr. Gordon does not eocn mention the paper 
above quoted, which was my laat work on the 
Cretaceous and which i, entitlcd '. Geography 
and Geology of the Black and Grand Prairies, 
Texas, Twenty-first Annual Report of the  
United States Geological Survey," Washing-
ton, D. C., 1902. 

So far  as the ~cr i tcr  is concerned, it is a 
pleasure to see other continue the ~ ~ o r k e r s  
researches in the geology of Texas, where 
there are hundreds of problems and details still 
unsolved and unrecorded, but 1: do think 
i t  fair that if an authc~r endeavors to present 
a record of previous researches, and opinions, 
that they should be cited fairly. The score o r  


