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ADVENTURE, ROMANCE AND 
- SCIENCE1 

MAXhas struggled u p  a long trail fro111 the past, 
leaving many competitors extinct along the way, and 
stands on the high peak of civilization that we enjoy 
to-day. Even in the old stone age there was plenty 
of adventure, with perhaps a little romance now and 
then-yes, and science, too. From the glimpses that 
ancient docunlents give into what went on i n  times 
long before they \%-ere written, and from conditions 
that obtain anlong primitive peoples to-day, it  seems 
probable that there have always been scientists 
among men. These scientists vere, and are, peculiar 
personalities that wanted to hnow about things. Even 
to-clay they are often loolced upon by many of t,heir 
companions as nlen of "authority" and a t  times 
treated with respect. 

I n  his life cycle every man roughly recapitulates 
the past, and (alas!) probably the future, history of 
the human race. This recapitulation is apparent i n  
many r a y s ,  but, as civiIized man is judged chiefly 
by his mind, the present discussion will be confined 
to mental qualities. A child sucks, feels and views 
his little morld with \~-onder and admiration; thrills 
with new sensations-gaining in experience day by 
day. After a time he finds that he knows something, 
ancl becomes a delighted critic of his father's table 
manners and his little sister's English. Approaching 
maturity, he wants t o  do something-just ~vhai;is UII-

certain-but something must be done. Man has an 
instinctive urge for  a place in  the morld. Then the 
golden age comes-the man finds out what the great- 
est thing in the morld is and begins his life work. 
R e  trains and IT-orks and looks for  responsibility and 
plans, and-if Fortune smiles-may meet with suc-
cess. After a life spent in  labor, the man finds that 
he is not as important as he thought in the beginning. 
Then he takes a little time off llow alld then to enjoy 
himself, and sometimes develops a certain degree of 
toleration for  others TI-ho are trying to live a life. 
Finally, man spends his old age feeling more or less 
apologetic for  living at  all. But  hope never seems to 
die in the human breast and the old man, though left 
behind by the next generation and in his soul con-
villced of his perfect uselessness, does not despair. I n  
fact, he gets consiclerable satisfaction by tellill$ the 
rising generation about what he claims is a grand life 

1 Presidential address before the TS'isconsill Chapter of 
Sigma Xi, May 2, 1923. 



that he has lived, but what is really such a like as  he 
hopes some of his patient advisees will t ry  to lil-e. 
Thus the cycle goes round. 

The arrny intelligence tests made it apparent to all 
the 17-orld that there are many eccentrics in  the cycle 
of life. Some personalities are  arrested in  youth. 
Every one has knolr-11 persons ~ v h o  went throagh their 
lives tIlrillfuIIy suclrling, handling or viewing each ex- 
perience-and then waiting for  something else. These 
poor sonls of conrse never attain a place i n  the 11-orld. 
Others miss their place because thej- do not earl1 it, 
but lial-e a pseudo-place given them by Fort t~ne,  and 
they therefore skip from you-th to the enjoj l~lent  of 
the pleasures that nornlally come after the struggles 
associated with n~atnri ty ,  Some limited personalities 
are  obliged to begin ~ v h a t  should be their maturity 
IT-ith the apologies of old age. 

It is indeed fitting that after all these ages and 
chances for  failnre 1i7e should be felicitated on 
being here to-night-n~atnre, more or less sane per- 
sonalities; most of ns just beginning careers as  scien- 
tists. We have every reason to feel proud of the 
human race for  its snecessful domination of the earth 
and we may rejoice that we of all tlie peolAe are tlle 
perso~lalities endowed with the appropriate qualities 
to take u p  work i n  the greatest field fo r  human ea-
deavor-science. 

I might speak to ~ O L Ii n  a n  inspiring way concern- 
ing our duty .to cooperate o r  discuss the value of 
scieace or  the grandeur of research. I have talked 
the matter over mith my wife and she assures me 
that I aln enough of a hypocrite to do any of these 
things tveli. Better still, and easier, I might by ap- 
propriate arguments shall- what is .cvrong mith science 
or religion and point out lioiv we might all live better 
and more scientific live?. Hou-ever, I an1 not going to 
do any of these things, but only make a few more or 
less irrelevant remarks concerning scieilce and scien- 
tists. 

President E. A. Birge i n  a recent address main- 
tained that there are two types of scientists: (1) 
those 1~110 ~ ~ ~ a a t  to 1cno-c.i about the world, and (2 )  
those ii-110 7%-ant to mal;e the world serve them, Dar- 
n-in and Pastenr being cited as esanlples of t l~e i r  
respective classes. I n  my opinion there are  a t  least 
trvo other classes of persons that call themselves scien- 
t i s t ~ :(3) politicians, and (4)those nlio are having a 
good time. A11 these classes, .c~-it11 the possi71le ex- 
ception of the l a ~ t ,  furnish their quota of men who 
are a n  honor to science. The ixtquisitire illdividuals 
with nnquenchable thirsts Por kuo~iledge malre most 
of the iliscoveries; the practical minds nlalie nature 
an increasingly valnable servant of man;  the politi- 
cians hold the offices i n  scielitifio societies, appoint 
the fellovs and esercise other pover-satisfying innc- 
tione; the joy-riders of science have a good time. Biy 
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remarks to-night will be primarily to and for  the last 
class. What  opportunities does scieace offer for  en- 
joying life? 

I n  his delightful vork  on "The Pleasares of Life" 
Lubbock says, 

"the world ~vould be better and brighter if om teachers 
~ o u l d  d ~ e l l  011 tlie Duty of IIappiness as xell as on the 
Happinesa of Duty; for we ought to be as cheerful as 
~ - ecan, if only because to be happy ourselves, is a lnost 
effectire contribatio~~ to the happiness of otl~ers." 

The words of such a n  aathority leave no doubt that 
happiness is both altruistic and scientific. Rut  there 
are of course xarious kinds of pleasures, and seien- 
t k t s  are undoubtedly worthy of the best. Of all the 
thrills that ma71 may feel, there are  none that have 
the glanlor of adventure ancl romance. 

There are  many ivho feel that Do11 Quixote, Cap- 
tain Icidd, Pizarro and other well-Icno~vn adventurers 
had all the adl-entures wort11 having and that in  this 
modern. do-it-with-electricitj- and say-it-with-flowers 
~ i ~ o r l d  are no adventure., left that are ~vor ththere 
having. There is also a feeling that romance ended 
nit11 the passilig of crusades o r  that romance is asso-
ciated v i th  the shinning of fair  maids d o ~ ~ n  bnotted 
bed sheets into the arms of poor hut ~ o ~ t h g  lovers, 
and that Douglas Fairbanks has it syndicated. TO 
con~ince  quch doubtful spirits let me quote from the 
lctter that Ross wrote from India after his long strug- 
gle to provs that the mosquito transmitted malaria.' 

"But now, in order to ensure at  least definite negative 
results, redoubled care was taken; almost every cell mas 
examined, even the integument and the legs were not 
neglected; the evacuations of the insects found in bot- 
tles, and the contents of the intestine were scrupnlously 
searched; a t  the end or" tlie first examination staining 
1.eageuts vc-ere often run through tile pzeparatioll and it  
was searc!ied again with care. The ~vork, which was cori- 
tinned fro111 8 A. M. to 3 or 4 P. M. with a short interral 
for brealrfast,3 vl-as most exliausting and so blinding that 
I could scarcely see after~~rarcls,and tlie clifficulty was 
increased by the fact that nzy microscope Tvas almost 
morn out, the screms being rusted mitli sweat from my 
hallas and forcllead, aaa  my only remaining eyepiece 
being craclred, while swarms of flies persecuted me a t  
their pleasure as I sat vith both hands engagcd a t  tlie 
instruinent. As the year had heel1 almost rainless (it  
Tias the first year of plague and famine) the hcat 'iuas 
almost i~~t,olerahla, and a punkall eouId not be used for 
fgar of injuring the delicate dissec,tious. Fortunately 
my inra!aable oil-imnlersion object glass remained good. 

"Toward the middle of August I had exhaustively 
searched nu3nerous grey mosquitos, and a few brindled 
ones. The results vere absolutely negative; tile insects 

2 Boyee, R. W. 1910. "l\losquito or nfan?)'  Lon-
don, xvi + 280. 

3 111t119 tropics '(coffee" is served in the morning and 
"bleakfast" about noon. 



contained nothing whatever. . . . On August 20 I had 
two remaining insects, both living. Both had been fed 
on the 16th instant. I had much work to do ~vith other 
mosquitos, and was not able to attend to these until late 
in the afternoon, when my sight had become very fa- 
tigued. The seventh dappled-winged mosquito was then 
successfully dissected. Every cell was searched and to 
my intense disappointment nothing whatever was found, 
until I came to the insect's stomach. Here, however, 
just as I mas about to abandon the examination, I saw 
a very delicate circular cell, apparently lying amongst 
the ordinary cells of the organ, and scarcely distinguieh- 
able from them. Almost instinctively I felt that here 
mas something new. On looking further, another and 
another and another similar object presented itself. I 
nov focused the lens carefully on one of these, and found 
that it  contained a few minute granules of some black 
substance, exactly like the pigment of the parasite of 
malaria. I counted altogether twelve of these cells in 
the insect, but was so tired with work, and had been so 
often disappointed before, that I did not a t  the moment 
recognize the value of the observation. After mounting 
the specimen I ~ e n thome and slept for nearly an hour. 
On waking, my first thought was that the problem was 
solved, and so it  mas. 

"The mind long engaged with a single problem often 
acquires a kind of prophetic insight, apparently stronger 
than reason, whicli tells the truth, though the actual 
arguments may look feeble enough vhen put upon paper. 
Such an insight is mainly based, I suppose, on a concen- 
tration of small probabilities, each of which may have 
little weight in itself; but in this case, a t  all events, the 
insight was there, and spoke the truth." 

Oh, boy ! I s  this adventure l I s  this romance 'a 
&Iy friend, Professor H. C. Cotvles, recently had an 

enjoyable experience. Pears  ago, Cowles had a lot 
of f u n  determining what relation the growth rings in  
tree trunks and the general shape of trees had to wet 
and dry ground and to rain and drought. Recently 
the United States sued some lumbermen in Arkansas 
for  cutting timber that did not belong to them. I n  
court the culprits claimed that they had acquired 
rights hg tho purchase of claims from early settlers, 
who had lived on the shore of a lake that  dried u p  
a!)out 1840. The whole case hinged on whether there 
had been a lake or not. Kel l ,  Cotvles went down 
tlit!re and proved scientifically and conclusively, using 
cypress trees and stumps as  evidence, that there had 
noi heen any lake present for  a t  least 150 gears. 
The government got its money all right and inci-
dentally (just to make the joke complete) Cowles got 
his. I f  there is any man on earth who has a good 
time, it is Cowles. 

The young man in science says: What  are my op- 
portunities? What can science do for  me? I t  is my 
privilege to point out to  him that scientists are a 
picked, unusual, privileged lot of people, who are 
much superior and enjoy superior opportunities to  
those in any other walk in  life. 

F o r  example, the broker comes home a t  night and  
says : 

"Friend wife, the lambs have been spyarming this 
week and I brought home a couple of pearl neck- 
laces. I f  you do not ~3-ant them just take them back 
to Spiffany's and exchange them for  something else." 

"Thanlr you SO much," says the wife. 
The scientist returns to his joyful home and says: 
('Xy dear, I have received notice that the Finnish 

Society for  the Discovery of Paleolithic Artefacts 
has elected me to honorary membership." 

"Is that not fine B I am so proud !" says the wife. 
"I have had a pleasant day, too. I am making over 
my wedding gown and it is going to look real nice. 
B y  the way, John's shoes are all ~ - o r n  out."4 

A promine~lt scientist has recently published a 
spirited resentment and disgustatory against Amer- 
ican men of ~ c i e n c e . ~  This man can not sleep because 
scientists do not demand and get the money that they 
really earn. H e  claims that scientists really coiitrib- 
ute all the big ideas to  commerce and get little or 
nothing in return. I n  fact scientists are often actn- 
ally obliged to beg for  a little money i n  order to en- 
joy themselves doing research. This writer has, I 
feel, missed the point of science. The basis fo r  all 
social procedure is custom, and while a man goes into 
science to make discoveries, help his fellows, manage 
other scientists or even to have a good time, he never 
goes into science to make money. It is not done; 
that's all. I f  a scientist tried to do such a thing, he 
would of course be "impure." To be sure, a scientist 
can not be blamed if he incidentally does earn a little 
money through no fault of his own, but to start out 
maliciously to do it  is scandalous. As a reward for  
going without money, scientists enjoy peculiar social 
privileges that are more or less associated with the 
fact that they are not concerned primarily with mali- 
ing a modest or a magnificent living, but with the in- 
crease of knowledge. The opportunity to think free 
thoughts, to know and discover are worth more than 
money to a scientist. 

Now, I feel that I ought to admonish the young 
scientists that they, being of the elect of the earth, 
should be dignified and moderate in all things. They 
should in any and all joyful pursuits of course have 
a good time, but also remember that there are persons 
in the world who wish to  be treated with respect and 
many who wish to  sleep. A young Californian hurt  
the feelings of a lot of thoroughly scientific geneti- 
cists by crassly improving a considerable number of 
plants in order to help out some common horticultural 

4 There is more of this dialogue, but, as much of it 
has no direct bearing on science, I do not quote in full, 
feeling that enough has been rendered to give the "at- 
mosphere" which is more or less familiar to scientists. 

5 Sci. Xo., 14:567-577. 
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friends of his. A scientist in Sew Porlr has not only 
grossly offended a number of his colleagues by re-
fusing to accept certain good old traditions, but dur- 
ing one of his joyrides actually t h e w  mud at the 
image of God. Such unnecessary occurrences are of 
course regretted by all, and should be avoided be- 
cause they are likely to give science a bad name. 

Witmera says: "Intelligence is the ability to solve 
new problems . . . Education is the device of civiliza- 
tion to keep from encountering new problems." A 
scientist lives largely on ideas. The late John 0. 
Reed once said of one of his colleagues: "I do not 
particularly mind him, because I know that he really 
does not think. He only thinks that he thinks." Any 
one who reads scientific journals soon learns that a 
certain proportion of the scientific world belongs in 
the same class with Dean Reed's friend. But, after 
all, one of the fine things about the scientific attitude 
of mind is that those who have it think what they 
please, without fear or prejudioe or self-interest. 
Facts are facts. They require no apologies. Scien-
tific spirit is bound at times to lead those who possess 
it into conflict with authority and established institn- 
tions. But it can not be suppressed. Science is al- 
ways right because it seeks only for truth, and truth 
hurts no one. Unfortunately, scientists are not always 
right. 

A scientist has his circulating medium in problems. 
He deals in and develops problems as a broker deals 
in stocks and bonds. When his problen~s are com- 
pleted he "sells" them to the scientific world by publi- 
cation, usually at his own expense. For a scientist 
there is no joy like that of working in his chosen 
field. Holmes said: <'What have me to do with time 
but fill it up  with labor?" To morli, to know, to dis- 
cover and create-for a scientist there is nothing be- 
yond this ! 

A itreal" or "pure" scientist can have little pleasure 
from life if he begins his career by craftily seeking 
out the best "field" or "opportunity." Modern ge- 
netics tells us that we are preordained to be osteo- 
cephs or geniuses. If  one works and worries day and 
night for forty years on what he loves most, he may 
amount to something, and he may not. Genetics alone 
knows and it won't tell. At least we can enjoy our- 
selves. The greatest thing any man can do for science 
is to respect himself, love his work-and keep work- 
ing. I vish you scientists a long and happy life-ad- 
venturous and romantic. 

A. S. PEARSE 
USIVERSITPOP WISCONSIN 

THE MAINTENANCE OF ORGANIC MATTER 

IN SOILS 

SONEof the hypotheses for the origin of the earth 
make any provision for the presence of combined 
nitrogen in the lithosphere. All productive soils, 
however, contain this element" in some form generally 
closely related to the organic matter present, and 
nitrogen is one of the plant food elements essential 
to the development of all higher forms of plant life. 
The atmosphere must, therefore, be the primary 
source of all soil nitrogen, and its incorporation in 
the soil is dependent upon precipitation, free fixation 
and the fixation power of legumes. Such incorpora- 
tion has had an opportunity to continue for long 
geological periods with the result that there has been 
a gradual accumulation. Under conditions where 
there have been no losses through leaching, this accu- 
mulation is not only directly proportional to the pre- 
cipitation received, but naturally also to the amount 
of vegetative growth produced on the soil. The ten- 
dency has been in nature to convert this nitrogen into 
an organic form and it is in this form that practically 
all of the soil nitrogen exists. Results from various 
soil investigators working in widely different climatic 
sections have shown that the ratio between the nitro- 
gen and the organic matter and also between the car- 
bon and the organic matter is practically a constant. 
This constancy is so well established by experimental 
data that the approved methods for determining soil 
organic matter are based on the carbon and nitrogen 
content of the soil. 

Organic matter = Carbon X 1.724 
or Organic matter = Carbon dioxide X ,471 
or Organic matter = Nitrogen X 20 

then carbon -- -20 

nitrogen 1.724 
or Nitrogen :Carbon :: 1 : 11.6 

This ratio of practically 1:12 is established by 
nature at a point where it has a very re-
lationship to productivity. I t  is found that where 
organic, matter con~posed largely of low nitrogen- 
carrying material is applied to a soil, nitrate accumu- 
lation is inhibited to the extent that crop development 
is retarded. This efiect on nitrate accumulation is 
felt until sufficient carbon has been eliminated as 
carbon dioxide in the process of decomposition to es- 
tablish a nitrogen-carbon ratio of about 1:1 2  in the 
remaining material. 

Under natural conditions where no special effort is 
made to encourage nitrification and where all vege- 
tative growth reverts to the soil, plant development 


