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T H E  DISCOVERY OF TERTIARY MAN1 
By Dr. HENRY FAIRFIELD OSBORN 

BEIS3lAROH PROFESSOR OF ZOOLOQY, COLUMBIA UNIVERSITY, HONORARY CURATOR OF VERTEBRAW  
PALEONrOLOaY, AYEIGICAN LLUSEUM OX' NATURAL HISTORY  

THE discovery of Quaternary man was the central 
biological achievement of the nineteenth century. For  
twenty-four centuries the largely speculative idea of a 
natural rather than a supernatural origin of man had 
been slowly developing through the observations of 
zoologists and the dissections of comparative anato- 
mists. From the time of Anaximander (547 B. C.), 
of Galen (131 A. D.), of Leibnitz (1700), of Buffon 
(1755)) of Goethe (1790), of Erasmus Darwin (1794), 
of Lamarck (1809), of Chambers (1844)) of Leidy 
(1847-1873) to that of Charles Darwin (1859-1871)) 
one bit of evidence after another was added from 
comparative anatomy, until in the sixteenth cent& 
comparative zoology contributed the strong likeness 
to man of the anthropoid apes-the chimpanzee and 

1 Address o f  the retiring president o f  the American 
Association for the Advancement of Science, Des Moines, 
December 27, 1929. 

gorilla of Africa, the gibbon and orang of eastern 
Asia. The most significant and prophetic observa- 
tions in comparative anatomy were those of Goethe in 
the discovery of a separate intermaxillary bone in the 
upper jaw of man which both he and Leidy rightly 
interpreted as linking men with the apes and other 
primates in which the upper jaw is composed of two 
bones. Up to 1859 the relatively new science of pale- 
ontology had contributed nothing, because the female 
Neanderthal skull of Gibraltar in 1848 and the male 
Neanderthal calvarium of Germany in 1856 were mis- 
interpreted by Virchow, Huxley and other anatomists. 

I emphasize comparative anatomy and zoology, for 
as regards direct evidence our speculative position 
toward Tertiary man in 1929 is very much the same as 
Lamarck's and Darwin's speculative position toward 
Quaternary man between 1809 and 1871, because we 
are still largely dependent upon the facts afforded by 
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CCURATE measurement of refractive 
indices and dispersions of fluids, solid and 
plastic bodies can readily be determined 
vi th the Eausch & Lomb Abbe Refractome-

Indices ter. Because of its simplicity, ease of 
operation and the importance of its find-
incs it is widely used in chemical and phys-
ical laboratories.
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c-12St. Paul Street, Rochester, N.Y. 
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JOHNS HOPKINS UNIVERSITY 

School of Medicine 
Western Reserve University  

Cleveland, Ohio  

NEW LABORATORIES AND 
HOSPITALS 

RESTRICTED CLASSES 

THOROUGH INSTRUCTION 

LARGE CLINICAL FACILITIES 

HIGH STANDARD O F  SCHOLAR- 
S H I P  

Admission confined to  students having aca- 
dernic degrees and to Seniors in Absentia 

For information address : 

THE R E G I S T R A R  
aIog Adelbert Rd. CLEVELAND 

BROOKLYN BOTANIC GARDEN MEMOIRS 
Volume I: 33 con~tributions by various authors on 

genetics, pathology, mycology, physiology, ecology, 
plant geography, and systematic botany. Price, $3.50 
plus postage. 

Volume 11: The vegetation of Long Island. Part  
I. The vegetation of Montauk etc. BY Norman 
Taylor. Pub 1923 108 pp. ~ r & e$1.00. 

Vol. 111: $he vegetation of ~ t .Desert Island,
Maine and its environment. By Barrington Moore 
and dorman Taylor. 151 pp 27 text-figs vegeta-
tion map in colors. June 10, 'i927. Price, d i . ~ ~ .   

AMERICAN JOURNAL OF BOTANY  
Devoted to All Branches of Botanical Science  

Established 1914. Monthly, except August and  
September. OWcial Publication of the Botanical So- 
ciety of America. Subscription, $7 a year for com-
plete volumes Jan. to Dec.). Parts of volumes at  
the single numBer rate. Volumes 1-16 complete as  
available, $130. Single numbers. $1.00 each post iree. 
Prices of odd volumes on request. Foreigh postage: 
40 cents. 

ECOLOGY 
All Forms of Life in Relation to Environment 

Established .1920. suarterlz official publication
of the Ecolog~cal Society of merica. Subscription,
$4 a year for complete volumes (Jan. to Dec.). Parts 
of volumes at  the single number rate Back volumes 
as $5 each' 81'25 
free. Foreiin postage: 20 cents. 

GENETICS 
A Periodical Record of Investigations bearing on 

Heredity and Variation  
Established 1916. Bimonthly. 
Subscription, $6 a year for complete volumes (Jan. 

to Dec.). Parts of volumes at  the single number 
rate. Single numbers, $1.25 post free. Back volumes, 
as available, $7.00 each. Foreign postage: 50 cents. 

Orders should be placed with  
The Secretary, Brooklyn Botanic Garden,  

IOOO Washington Ave. Brooklyn, N. Y., U. s. A.  

S C H O O L  O F  M E D I C I N E  
The School of Medicine is an Integral Part  of the 

University and is in the Closest Affiliation with 
the Johns Hopkins Hospital. 

ADMISSION 
Candidates for admission must be graduates of ap- 

proved colleges or. scientific schools with two years' 
instruction, including laboratory work, in chemistry, 
and one year each in physics and blology, together 
with evidence of a reading knowledge of French and 
German. 

Each class is  limited to a maximum of 75 students, 
men and women being admitted on the same terms. 
Applications may be sent any time during the aca- 
demic year but not later than June 15th. 

If vacancies occur, students from other institu-
tions desiring advanced standing may be admitted 
to the second or third year provided they fulfill the 
requirements and present exceptional qualifications. 

INSTRUCTION 
The academic year begins the Tuesday nearest Oc- 

tober 1 and closes the second Tuesday in June. The 
course 'of instruction occupies four years and es-
pecial emphasis is laid upon practical work in the 
laboratories, in the wards of the Hospital and in the 
dispensary. 

TUETION 
The charge for tuition for  193031 will be $800 per 

annum payable in two installments. There are no 
extra Pees except for certain expensive supplie~, and 
laboratory breakage. 

Inquiries should be addressed to the 
Assietant Dean of the Srhool of Medicine, Johns 

Hopkins University, Washington and 
Monument MS., Baltimore, ~ d .  

Graduates in Medicine who satisfy the require-
ments of the heads of the departments in which they 
desire to work are accepted as students for a period 
not less than three quarters. Tuition charge is $50 
a quarter. -

TheWistar Institute BibliographicalService 
i s  of fnvalnsble assistance t o  

Librarians-Investigators-Teachers 
It brings to them in AUTHORS' ABSTRACT form, a brief 
review of all oriiinal pa ers on Biological Subjects which 
appear in the following gurnals :  

Journal of Morphology and Physiology 
The Journal of Comparative Neurology 
The American Journal of Anntomy 
The Anatomical Record 
The Journul of Experimental Zoology 
American Journnl of Phvsiral Anthropology 
The American ~natomickl Memoirs 
Folia Anatomica J a  onica (Tokio, Japan) 
Stain Technology (Jeneva, N. Y.)
Physiological Zoology (Chicago, Ill.) 

Advance Abstract Sheets 

issued semi-monthly bearing Authors' Abstracts without 
bibliographic referen'ces offer a practical means of making 
research immediately a;ailable in abstract form and of pur- 
chasing articles of special interest in reprint form without 
the necessity of subscribing to all the journals. Subscrip-
t ion~$3.00 per year. 

Bibliographic Service Cards 

with complete blbliogroyhlc references, printed on Standard 
Library-ciitalogue cards, nre of value and assistance to Li- 
tjru rinns aud Invest igntors. Subscription, $5.00 per year. 

Abstracts In Book Form 
referred to above are brou ht together periodicall with 
Authors' and ~nAlytical ~ u g j e c t  Indices. Price $k??bper
volume. 

Subscriptions to the Bibliographic Service 
and orders for reprints should be sent to 

The W i s t a r  Ins t i tu te  of Ana tomy a n d  Biology 
Thirty-skth St. and Woodland Ave. Philadelphir, Pa, 



SCIENCE-ADVERTIBEXENTS xiii 

A New and Enlarged Edition 
of the 

Condensed ~hemica l  Dictionarr 
J 

will be Ready Early in 1930 
16,000 Copies of the First Edition Sold 

A new edition of the CONDENSED CHEMICAL DICTIONARY now in 
preparation is scheduled to appear early in 1930. A large number of chemical 
manufacturers have cooperated in the preparation of this edition. It mill 
place at the disposal of the owner, in a simplified and readily accessible form, a 
library of essential technical and commercial data on organic and inorganic 
chemicals, the newer medicinals, metals, minerals, fertilizers, explosives, pig- 
ments, oils, and raw materials in general use. 

Almost double the size of the first edition 
It will contain more than 12,000 items as compared with approximately 

7,000 in the former edition. The items of the previous editions have been 
thoroughly revised and considerably expanded. Wherever possible, there are 
given the following data on each term: chemical formula, color and proper- 
ties, specific gravity, melting point, boiling point, solubility in solvents, deriva- 
tion and preparation (with a brief outline of the process used), grades avail- 
able, uses, containers in which the product is customarily shipped, fire hazards 
(if any), rail and water shipping regulations. The new and elaborate ap- 
pendix is a feature which will be of especial interest to technologists. 

On material other than actual chemicals, the style is condensed encyclo- 
pedic in character, and s d c i e n t  data are given to supply the user not familiar 
with the product with fundamental facts on the subject. 

Sources for additional data 
Sources frdm which all the data were assembled are listed so that those 

users requiring more data than given may avail themselves of the opportunity 
to consult more detailed works of reference. 

Indispensable aid to individuals in the following groups 
The varied character of the items contained is such as to render this book 

valuable to people in many dzerent lines of industry. While i t  is impossible 
to enumerate all of the potential users, the following are suggested as among 
the many who will find it a convenient reference work : chemists, metallurgists; 
engineers; consultants; manufacturers of or dealers in chemicals or drugs, in 
chemical or mechanical equipment, and in raw materials ; purchasing agents ; 
export and import houses; instructors and professors in schools and colleges; 
students ; librarians ; doctors ; transportation companies ; f i e  insurance com- 
panies ; financial houses, e t ~ .  

Advance Orders Accepted Now 

  in dings { Board Library Buckram - - - - $10.00 
Flexible Keratol, with thumb index $12.00 

CHEMICAL CATALOG COMPANY, I... 
419 FOURTH AVENUE NEW YORK, U. S. A. 


