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both schools he carried off the first prizes for 
drawing, making finished sketches of but- 
terflies, thus showing his early bent for nat- 
ural history, and his teacher a t  Bonn urged 
him to study art a t  Paris. But i t  is said 
that family circumstances, though rather, 
perhaps, a restless disposition, led him to 
abandon the old country, and a t  the age of 
17 he had emigrated to Illinois, and settled 
on a farm about fifty miles from Chicago. 
When about 21 he removed to Chicago, 
where he became a reporter and editor of 
the entomological department of the Prairie 
Farmer. 

Near the close of the war, in 1864, he en- 
listed as  a private in the 134th Illinois 
regiment, serving for six months, when he 
returned to his editorial office. 

He also enjoyed for several years the close 
friendship of B. D. Walsh, one of our most 
thorough and philosophic entomologists, 
with whom he edited the American Entomolo- 
gist. His industry and versatility as  well 
as  his zeal as an entomologist made him 
widely known and popular, and gave him 
such prestige that it resulted in his ap- 
pointment in 1868 as State Entomologist of 
Missouri. From that time until 1877, when 
he left St. Louis to live in Washington, he 
issued a series of nine annual reports on in- 
jurious insects, which showed remarkable 
powers of observation both of structure and 
habits, great skill in drawing and especially 
ingenious and thoroughly practical devices 
and means of destroying the pests. The re- 
ports were models and will never become 
stale. Darwin wrote in 1871: '' There is a 
vast number of facts and generalizations of 
value to me, and I am struck with admira- 
tion a t  your power of observation. The dis- 
cussion on mimetic insects seems to me par- 
ticularly good and original." I n  reviewing 
the ninth and last of these reports, published 
in 1876, the Entomologists' ~TXonthly ilXagazine of 
London, remarked: "The author, in giving 
full scope to his keen powers of observation, 

minuteness of detail, and the skill with 
which he uses his pencil, and a t  the same 
time in showing a regard for that scientific 
accuracy-unfortunately too often neglected 
in works on economic natural history-main- 
tains his right to be termed the foremost 
economic entomologist of the day." It goes 
without saying that this prestige existed to  
the end of his life, his practical applications 
of remedies and inventions of apparatus 
giving him a world-wide reputation. I n  
token of his suggestion of reviving the vines 
injured by the Phyloxera by the importa- 
tion of the American stock, he received a 
gold medal from the French government, 
and he afterwards received the cross of the 
LBgion d9Honneur in connection with the 
exhibit of the U. S. Department of Agricul- 
ture a t  the Paris Exposition of 1880. 

The widespread ravages of the Rocky 
Mountain locust from 1873 to 1877 had oc- 
casioned such immense losses in several 
States and Territories that national aid was 
invoked to avert the evil. The late Dr. F. 
V. Hayden, then in charge of the U. S. 
Geographical and Geological Survey of the 
Territories, with his characteristic energy 
and sagacity, initiated researches on the 
locust in the Territories. H e  sent Dr. P. 
R. Uhler to Colorado in the summer of 
1875, and also attached the present writer 
to the Survey, who spent over two months 
in entomological work in the same year in 
Colorado, Wyoming and Utah, publishing 
the results in Hayden's Ninth Report. 
Mr. Walsh had made important suggestions 
as to the birthplace and migrations of the 
insect. Meanwhile Riley had since 1874 
made very detailed studies on the migration 
and breeding habits and means of destruc- 
tion of this locust (published in his Missouri 
State Report for 1876 and 1877). Dr. Cyrus 
Thomas had also been attached to Hay- 
den's Survey, and published a monograph 
on the locust family, Acryd id~ .  As the 
result of this combined work Congress cre- 
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ated the United States Entomological Com- 
mission, attaching i t  to Dr. Hayden's Sur- 
vey, and the Secretary of the Interior ap- 
pointed Charles V. Riley, A. S. Packard 
and Cyrus Thomas members of t'he Com- 
mission. Dr. Riley was appointed Chief, 
and it was mainly owing to his executive 
ability, business sagacity, experience in of- 
ficial life, together with his scientific knowl- 
edge and practical inventive turn of mind 
in  devising remedies, or selecting those in- 
vented by others, that the work of the Corn- 
missioil was so popular and successful dur- 
ing the five years of its existence. Mean-
while in 1878 while the report of the Com- 
mission was being printed, Riley accepted 
the position of Entomologist to the U. S. 
Department of Agriculture, and during the 
season of 1879 and 1880 he investigated 
the cotton insects, but owing to the lack of 
harmony in the Department, he resigned, 
Prof. J. H. Comstock being appointed, and 
ably filling the position. Congress mean-
while transferred the cotton-worm investi- 
gation to the Entomological Commission. 
Riley was reappointed to the position of U. 
S. Entomologist in June, 1881. His suc-
cessor, Mr. L. 0.Howard, has stated how 
efficient, broad and thorough was his admin- 
istration of this office: "The present effi- 
cient organization of the Division of Ento- 
mology was his own original conception, 
and he is responsible for its plan down to 
the smallest detail. It is unquestionably the 
foremost organization of its kind a t  present 
in existence." Again he writes: "Professor 
Riley's work in the organization of the 
Division of Entomology has unquestion-
ably advanced the entire Department of 
which it is a part, for i t  is generally con- 
ceded that this division has led in most 
matters where efficiency, discipline and 
system were needed. I t s  plan and disci- 
pline have been cited by one of the heads 
of the Department as worthy of imitation 
by all, and your own honored Westwood, 

in expressing, in 1883, his admiration of 
Riley's work, said: 'I am sure it must have 
had a great share in inducing the activity 
in entomological work in America, which 
is putting to the blush the entomologists of 
Europe.' l 1  

Indeed, so efficient, methodical and pains- 
taking was Riley in whatever he undertook 
to do that had he been promoted to the 
position of Commissioner of Agriculture he 
would have been head and shoulders above 
any incumbent of that office, and, i t  is safe 
to say, would have administered its affairs 
with practical results far more valuable 
than those attained by any other Commis- 
sioner, as such an office should have been 
entrusted to a person who had had a scien- 
tific education, and not given as a reward 
for political service. As it is, he was the 
leader, says Mr. Howard, in many impor- 
tant innovations in the work of the Depart- 
ment. His division published the first bul- 
letin, and in 'Insect Life' began the system 
of periodical bulletins, which has since been 
adopted for the other divisions of the Agri- 
cultural Department. H e  also took a large 
share in founding the Division of Economic 
Ornithology, Silk Culture and Vegetable 
pa tho lo,^, the first two being placed for 
some time under his charge. In  an address, 
says Howard, before the National Agricul- 
tural Congress, delivered in 1879, in which 
he outlined the icleal Department of Agri- 
culture, Professor Riley foreshadowed many 
important reforms which have since become 
accomplished facts, and suggested the im- 
portant legislation, since brought about, of 
the establishment of State Experiment Sta-
tions under the General Government. 

His practical, inventive genius was ex-
hibited in his various means of extermina- 
ting locusts, in the use of kerosene oil 
emulsified with milk or soap, and in his in- 
vention and perfection-in which he was 
essentially aided by the late Dr. W. S. 
Barnard, who had special charge of the sub- 



ject of mechanical appliances and remedies 
while connected with the Entomological 
Commission and the Agricultural Depart- 
ment, and whose 'assistance was fertile 
from the first,' as stated by Riley in his re- 
port-of the ' cyclone ' or ' eddy-chamber ' 
or Riley system of nozzles, which, in one 
form or another, are now in general use in 
the spraying of insecticide or fungicide 
liquids. 

Although the idea of introducing foreign 
insect parasites or carnivorous enemies of 
our imported pests had been suggested by 
others, Riley, with t& resources of his 
division a t  hand, accomplished more than 
any one else in making it a success. W e  
will let Mr. Howard tell the story of his 
success, with the efficient aid of Mr. Albert 
Koebele, in introducing the Australian lady- 
bird to fight the fluted scale: 

"One other trait which we have not mentioned is 
hispersistency in overcoming obstacles. Nothing daunts 
him, and the more difficult an end is to attain, so 
much the more energy and perseverance does he put 
in  its pursuit. A recent instance of this quality we 
may cite: The fluted scale (Icerya purchasi Maskill) 
has done immense injury to citrus fruit in  southern 
California of late years. Ascertaining that it is kept 
i n  check by natural enemies in  its native home, 
Australia, Dr. Riley foresaw the importance of en-
deavoring to introduce these enemies. Not only did 
Congress refuse to appropriate money for the purpose, 
but it  refused to do away with a clause in the Appro- 
priation Bill restricting all expenditures to the 
United States. In  this state of affairs most men 
would have given up the fight; but Dr. Riley, after 
great trouble, succeeded in accomplishing his end by 
inducing the Secretary of State to allow the sending 
of two assistants on the Melbourne Exposition Com- 
mission, and through their labors the desired result 
was reached. Hundreds of specimens of an Australian 
lady-bird ( Vedalia cardinalis) were introduced into 
California, and the dreaded pest is now being speedily 
reduced to absolute harmlessness. Professor W. A. 
Henry, of Wisconsin, in a recently-published article, 
says of this matter, in speaking of the enthusiasm of 
the people of California over the results of this im- 
portation: 'Without doubt it the best stroke ever 
made by the Agricultural Department a t  Washing- 
ton.' " 

I t  might be thought that all this admin- 
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istrative work of the office and in the field 
would have left little time for pure science 
or for much general reading or deep think- 
ing. Let us see what he actually did ac-
complish in pure science. Riley's scientific 
writings will always stand, and show a s  
honest work, thorough-going methods, care 
and accuracy as his office work, and they 
alone, aside from his practical work, were 
enough to give him an  international repu- 
tation. I n  some of his studies he was 
probably essentially indebted to his assist- 
ants for specimens and aid in rearing them; 
in others he evidently depended on his own 
unaided observations and his skill in draw- 
ing. H e  was not ' a species man ' or syste- 
matist as  such; on the contrary his most 
important work was on the transformations 
and habits of insects, such as those of the 
Lepidoptera, locusts and their parasites, his 
Missouri reports being packed with facts 
new to science. His studies on the chro- 
nology of all the broods known of the 17- 
year cicada, and its tredecim or 13-year race, 
carried on through a long succession of 
years, will prove of lasting value, having 
intimate bearings on evolution problems. 

His work on the larval characters and  
hypermetamorphoses of the blister beetles, 
Epicauta, Macrobasis and Hornia, besides 
Henous, was thoroughly good and beauti- 
fully illustrated by his own pencil. H e  
brings forward in this paper a mass of new 
facts regarding the triungulin, or first larval 
stage of these beetles, and those succeeding, 
which he designates as the Carabidoid, the  
Scarabzidoid stage, the Coarctate or quies- 
cent larva, these stages preceding the pupa 
stage. The value of these facts as set forth 
by so trustworthy and keen an observer, and 
corroborating and greatly extending those 
worked out by European observers, is ap- 
parent when we consider that the triungulin 
larva is perhaps the nearest approach to the  
Campodea-like ancestor of the winged in- 
sects, that the Meloidz are consequently 
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among the most primitive and generalized 
of Coleoptera, and that from work based on 
such studies as  these of the life-history of 
this and allied groups there has already re- 
sulted the germs of a truer phylogeny or 
classification of the entire order of Coleop- 
tera. Of similar import are Riley's papers 
on the larval habits of bee-flies, on the 
luminous larviform females of the Phengo- 
dini and on the first larval st'age of the 
pea-weevil (Bruchus). His studies on the 
systematic relations of Platypsyllus as de- 
termined by the iarvs evince his patience, 
accuracy and keenness in observation and 
his philosophic breadth. 

For over twenty years he made observa- 
tions on the fertilization of Yucca by those 
remarkable tineoid moths, Pronuba and 
Prodoxus, and from time to time published 
papers and notices of progress in his work 
which culminated in his paper entitled 'The 
Yucca Moth and Yucca Pollination ' (1891-
'92), a memoir remarkable for the patient, 
unremitting work carried on during his 
spare hours, its Bhoroughness in dealing 
with structural details, its critical accuracy, 
and for its faithful and artistic drawings. 
It is a paper of interest to botanists as well 
as zoologists, and of value to the student of 
evolution. One of his last papers was a 
continuation and r6sume of this subject en- 
titled 'Some Interrelations of Plants and 
Insects ' (1892). 

Riley's contributions to the history and 
structure of the Phylloxera, of the scale in- 
sects, of the hop-plant louse, the Pemphigi- 
nse, Psyllidse, etc., are of permanent inter- 
est and value. His best anatomical and 
morphological work is displayed in his 
study on the mode of pupation of butter- 
flies, the research being a difficult one, and 
especially related to the origin of the cre- 
master, and of the vestigial structures, sex- 
ual and others, of the end of the pupa. 
Whatever he did i11 entomology was orig- 
inal. H e  may occasionally have received 

and adopted hints and suggestions from his 
assistants, but he laid out the plan of work, 
supervised every detail, followed up the 
subject from one year to another, and made 
the whole his own. His originality in a 
quite different direction from biology is seen 
in his paper entitled ' Perfectionnement 
du Graphophone,' read before the French 
Academy of Sciences a t  Paris, in 1889. H e  
was also much interested in ABronautics, 
and took much delight in attending seances 
of spiritualists and exposing their frauds, 
in one case, a t  least, where another biolo- 
gist of world-wide fame, then visiting in 
Washington, was completely deluded. 

Riley was from the first a pronounced 
evolutionist. His philosophic breadth and 
his thoughtful nature and grasp of the 
higher truths of biology is well brought 
out in his address on 'The  Causes of 
Variation in Organic Forms,' as Vice-
President, before the biological section 
of the American Association for the Ad- 
vancement of Science in 1888. He was a 
moderate Darwinian, and leaned, like other 
American naturalists, rather to Neo-La-
marckism. He sags: " I have always had a 
feeling, and it grows on me with increasing 
experience that the weak features of Dar- 
winism and, hence, of natural selection, are 
his insistence (1) on the necessity of slight 
modification; (2) on the length of time re- 
quired for the accumulation of modifica- 
tions, and (3)  on the absolute utility of the 
modified structure." Riley from his ex-
tended experience as  a biologist was led to  
ascribe much influence to the agency of ex- 
ternal conditions, remarking, in his address: 
''Indeed, no one can well study organic 
life, especially in its lower manifestations, 
without being impressed with the great 
power of the environment." He thus con- 
trasts Darwinism and Lamarckism : "Dar-
winism assumes essential ignorance of the 
causes of variation and is based on the in- 
herent tendency thereto in the offspring. 
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Lamarckism, on the contrary, recognizes in 
use and disuse, desire and the physical en- 
vironment, immediate causes of variation 
affecting the individual and transmitted to 
the offspring in which i t  may be intensi- 
fied again both by inheritance and further 
individual modification." 

The following extracts will illustrate his 
clear and vigorous style of thought and ex- 
pression and his attitude on the relations 
between science and religious philosophy. 
Regarding the question of design .he 
says : "Both Lye11 and Gray believe in the 
form of variation having been planned or 
designed. I t  seems to me that the evi- 
dences of design in nature are so overwhelm- 
ing that its advocates have an immense ad- 
vantage over those who would discard it. 
A fortuitous cosmos is, to most persons, ut- 
terly inconceivable, yet there is no other 
alternative than a designed cosmos. To 
accomplish anything by a process, or by an 
instrument, argues greater, not less power, 
than to do it directly, and ever1 if we knew 
to-day all the causes of variation, and un- 
derstood more thoroughly than we do the 
method of evolution, we should only carry 
the sequence of causes a step further back 
and get no nearer to the Infinite or Original 
Cause." 

"Evolution teaches that nothing is yet so 
perfect but i t  may be improved; that good 
comes of the struggle with evil and the one 
can never be dissociated from the other. 
The erect position which has given man his 
intellectual preeminence has brought him 
manifold bodily ills. No evolutional sibyl 
looks to a millennium. Higher develop- 
ment must ever mean struggle. Evolution 
shows that man is governed by the same 
laws as other animals." "Evolution re-
veals a past which disarms doubt and leaves 
the future open with promise-unceasing 
purpose-progress from lower to higher. I t  
promises higher and higher intellectual and 
ethical attainment, both for the individual 

and the race. I t  shows the power of God 
in what is universal, not in the specific, in 
the laws of nature, not in departure from 
them." 

'<The experience gained by those who 
have reached the highest ethical and intel- 
lectual growth must be formulated in pre- 
cept and principle to be of any benefit to 
society a t  large, and the higher ethical sen- 
timent and religious belief-faith, love, 
hope, charity-are priceless beyond all that 
exact science can give it." 

Riley, an excellent head of a bureau, 
but sometimes uncomfortable and too in- 
dependent as a subordinate, a t  times got 
into hot water with his superiors in the 
Department. He was sensitive to criti-
cism, and was somewhat prone to contro- 
versy, usually, however, winning in such 
encounters. Until one came to know him 
more intimately he was liable to be misun- 
derstood, and by his occasional bluntness 
made some enemies, but as years rolled on 
these passing antagonisms melted away. 

Vigorous in mind and body, though of 
late years suffering from overwork, fond of 
out-door sports, he was a fearless rider on 
horseback, and an adept with the bicycle, 
on which, alas, he rode to his death. 

His hospitable house a t  Sunbury was 
beautified by rare flowers, shrubs and trees, 
of which he was passionately fond. He was 
domestic in his tastes, and left a wife and 
five children to mourn his loss. 

Riley left an indelible mark on his time, 
and the historians of natural science and 
of agriculture in America will scarcely ig- 
nore the results of thirty years of earnest 
work in pure and applied e~itomological sci- 
ence. 

His scientific honors were well deserved. 
H e  was a member of many societies a t  
home and of the entomological societies of 
France, Jhrlin, Switzerland and Belgium. 
He was elected in 1889 an Honorary Fel- 
low of the Entomological Society of Lon- 
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don, and was also Honorary Fellow of the 
Royal Agricultural Society of Great Brit- 
ain. H e  was for two years President of the 
Academy of Science of St. Louis, being the 
youngest member so honored. H e  was 
founder, and for two terms President,of the 
Entomological Society of Washington, one 
of the founders of the Biological Society of 
that city, and an honorary member of the 
horticultural societies of Illinois, Iowa, 
Kansas and Missouri. The Kansas State 
Agricultural College gave him the degree 
of A. M., and the Missouri State University 
in 1873 conferred upon him the degree of 
Ph. D. He was lecturer on entomology a t  
Cornell University and a t  other institu- 
tions. A. S. PACKARD. 

BROWNUNIVERSITY. 

BIOGRAPHICAL NOTES ON LOUIS PASTEUR. 

A DISTINGUISHED chemist, Dean of the 
Bussey Institution, Harvard University, 
Francis H. Storer, said a few days before 
the death of Pasteur, Pasteur is the great- 
est genius produced in this century," and, 
he added, "H e  is a chemist." 

As i t  has been my good fortune to be in- 
timate with Pasteur since our college days, 
living ip the same room, as chum, during 
several years, and keeping up our intimacy, 
notwithstanding my wandering life in both 
hemispheres, a few words of remembrance 
may be acceptable. I have before me a t  
this moment a bundle of his letters, the first 
one dated 10 June, 1845, and the last dated 
14 December, 1887, with letters after that 
date from his wife to keep me ' au courant ' 
of his failing health ; all his memoirs and 
papers, bound in 7 volumes, each one with 
a dedication in his handwriting, such as, 
'A mon ami Jules Marcou, souvenir affec- 
tueux, L. Pasteur ;' and three portraits, 
taken in 1863,1868 and 1891, all with dedi- 
cation, as, "A mon ancien et bon camarade 
Jules Marcou, souvenir affectueux, L. 
Pasteur." So I am pretty well able to 

give exact information on his life and char- 
acter. 

Born a t  Dole, Jura,  27 December, 1822, in 
the 'rue des Tanneurs, 43,' (Tanners street), 
where a marble table was erected the 19th 
of July, 1883, with the inscription ' Ic i  
est n6 Louis Pasteur, le 27 DBcembre, 1822;' 
Pasteur waq removed a few weeks later to 
a small tannery on ' L a  Vache ' creek, be- 
tween the village of Marnoz and the Chateau 
de St. Michel, near Salins, Jura,  and re- 
mained there until the fall of 1829; when 
his father finally took a tannery on ' La  
Cuisance ' creek, a t  the western outlet of the 
little town of Arbois, Jura, where Pasteur 
was educated and kept his home until his 
death. The family originally came from 
Salins, Jura, where during the eighteenth 
century they were well known as tanners. 
His Cather was born there, and his mother, 
nE.e Roqui, a t  the village of Marnoz, Can- 
ton of Salins. Jean Joseph Pasteur, born 
in 1790, did not received a classical educa- 
tion; he took the profession of his family, 
and was a journeyman tanner at  Salins, 

'when the conscription took him in 1811, 
and sent him as a private in a regiment of in- 
fant,ry, in Spain. There by his bravery, good 
conduct and capacity, he was rapidly raised 
to the rank of sergeant-major, and deco- 
rated Knight of the Legion of Honor, not an 
easy position to reach in the French armies 
scattered a11 over Spain, far from Napoleon 
and conseqnently much neglected as regard 
promotion and decoration of the Legion of 
Honor. Dismissed from military service 
in 1815, Pasteur returned to Salins, and 
resumed his work as a tanner. He was a 
good looking and very intelligent man. 
I f  he had received an education he would 
have made his mark. Knowing how import- 
ant education was, he did all in his power 
to do to give his son an opportunity. 
First, Louis Pasteur became a pupil a t  the 
small college of Arbois, from 1831 t'o 1839, 
then he was sent as an  ' interne7 to the 


