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EDWARD ORTON, GEOLOGIST* 
By Professor A. C. SWINNERTON 

ANTIOCH COLLEGE 

SCIENTISTS whose names survive are associated 
mostly with innovations. Xewton and gravitation, 
Darwin and evolution, Agassiz and glaciation, are in- 
separable. Recognition is seldom granted the-humbler 
role of the interpreter. Now and again, however, there 
arises an interpreter whose knowledge is so broad, 
whose judgment is so sound, whose touch with common 
folk is so full of understanding and whose integrity 
is so f a r  beyond reproach that recognition is given 
spontaneously. 

Edward Orton was a n  interpreter. As one studies 
his life one finds that Orton's contributions to educa- 
tion, to the state and to science lay largely in the 

* Part of an address delivered at  the dedication of a 
monument and parli-a memorial to Edward Orton-pre- 
sented to the State of Ohio by Hugh Taylor Birch, of 
Yello~r Springs, Ohio, October 26, 1938. 

wisdom gained from the discoveries of others, in the 
perception of values and in the interpretation of them 
to his fellow men. His  contributions in geology can be 
understood and appraised only by an examination of 
the man himself; hence this review of his career in 
science must include a survey of his early years. 

Edward Orton was born on ;\larch 9,1829, when the 
presidency of the swashbuckling Andrew Jackson was 
but five days old. When he went to Hamilton College 
in 1845, conflict with Mexico was stirring emotions. 
All through his early years many conflicting views 
raged over political, economic and regional issues. The 
eniotional tensions of people must have been similar in  
quality to those of our present day, the primary causes 
similar, differing immensely in their applica-
tions. Candor in speech, honesty and objectivity in 
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FRESHL E ~ RTISSUE 


Distance from base 

of hypocot~l 

grow for  varying lengths of time in a nutrient solution 
containing radiophosphorus (obtained through the 
courtesy of E. 0. Lawrence) a t  the approximate oon- 
centration of 3.5 uc/co. The bean seedlings had been 
previously grown without phosphorus, and a t  the time 
of use gave slight evidence of phosphorus deficiency by 
the dark color of the leaves. JIThen placed in the solu- 
tion containing radiophosphorus, the opposite leaves 
and the first alternate leaf appeared fully mature. The 
third alternate leaf was just unfolding. 

The plants were placed, one after another, in the 
radiophosphorus containing nutrient solution. After 
the required interval of time the plant was removed, 
the roots carefully washed and the plant dissected and 
placed in the drying oven. When thoroughly dry the 
parts were ground to a fine powder and samples 
weighed for  analysis. Each sample was placed in a 
thin Cellophane (du Pont #3100) cone, which was 
mounted immediately above the sensitive window of a 
Geiger counter. The Neher-Harper "High Speed 
Geiger-Counter C i r c ~ i t " ~  in connection with "A Direct- 

TABLE I1 
DISTRIBUTIO~O F  RADIOPHOSPHORUSI N  

Opposite leaves .....
First alternate leaf,

tip leaflet ........

lateral leaflet .....

Second alternate leaf, 
tip leaflet ........

lateral leaflet . . . . .

Third alternate leaf,
tip leaflet ........

lateral leaflet .....

Background ........ 


The results indicate that phosphorus may be ab-
sorbed by the apparently uninjured roots of phos-
phorus-deficient plants and transported at  a rate 
exceeding 10 cmjhr. From the distribution of radio- 
phosphor~~sin the plant it appears that movement in 
the aerial parts is dependent on the transpiration 
stream, a d  that the "excretion" of phosphorus into 
the xylem occurs only after considerable accumulation 
has taken place in the living cells of the root. Detailed 

Reading Counting Rate Meter for  Random P ~ ~ l s e s " ~  
was used for  detecting radiophosphorus in the plant 
samples. The results are shown in Table I. 

TABLE I 


DISTRIBUTION I K  OF
OF RADIOPHOSPHORUS VARIOUSPARTS 
BEAK SEEDLINGS 

results will be published elsewhere. 
ORLIN BIDDCLPH 

DEPARTLIENTO F  BOTANY, 
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Length of time in solu- 
tion . . . . . . . . . . . . . .  48 lirs. 


Mg. of sample used. . .  4 mg. 


Roots .............. 2,364*

Rypocotyl ..........

Stem ..............3 804 

Opposite leaves . . . . . .  1,104 
First alternate leaf . . 1934 
Second alternate leaf. . 2:124
Third alternate leaf . . 2,364*
Background ......... 36 


* Counter reached end of scale. 

-

24 hrs. 2+ hrs. 
10 mg. 10 mg.

Counts/min. Counts/min. 

1,968 1,092 

zi: j 228 
504 144 
888 204 

1,380 240 
216 

True value slightly higher. 

It was possible, under conditions of the experiment, 
to detect radiophosphorus in the uninjured plant by 
moving the shielded counter tube over the leaves and 
stem. I n  order to get away from stray radiation, the 
following technique was adopted. 

Discs of fresh leaf tissue were cut from a plant which 
had been in the radiophosphorus containing nutrient 
solution f o r  two and one half hours. They were held 
over the sensitive window of the Geiger counter. A 
lead shield with a circular hole 7.5 mm in diameter was 
used to determine the area of leaf tissue exposed to the 
sensitive window of the counter tube. The results are 
shown in Table 11. 

2 H. V. Neher and W. W. Harper, Pkys.  Rev., 49: 940, 
1936. 

3 hT. S. Gingrich, R. D. Evans and H. E. Edgerton, 
22. S. I., 7:  450, 1936. 



Three Outstanding New Books 


GEOMORPHOLOGY 
By A. I<. LOBECK, Colunlbia University. I11 press-ready in June 

This long-awaited text in the fundainental principles of geoniorphology will be of immediate interest 
to teachers of geography, geology, and related subjects. I t  is intended for the beginning student, and 
covers Rocks and Structures, Weathering, Underground Water, Streams, Alpine Glaciation, Conti- 
nental Glaciation. Vaves, Wind, Organisms, Coastal Plains and Plateaus, Dome Mountains, Block 
Mountains, Folded Mountains, Conlplex Mountains, TTolcanoes, and Meteor Craters. The book offers 
outstanding pedagogical aids in (1) the correlation of exceptional illustrative material with accom-
panying text matter; (2 )  synopses preceding each chapter; (3) use of maps of foreign countries, and 
(4) collections of questions and study topics. 

GEOLOGY. Principles and Processes. 
Aieze, second edition 

By WILLIAMH. EMMOKS, A. THIEL, CLINTON University of Blinnesota, GEORGE R. ST-~UFFER, 

and IRAS. ALLISON, Oregon State College. 451 pages, 6 x 9. $3.75 


This standard text for the elementary student gives, as before, a thorough, balanced treatment of all 
the essential topics, covering the materials of the earth and the processes that operate at  the earth's 
surface. The new edition represents a thorough revision of the text, intended to meet more ade- 
quately the needs of the first course in Physical Geology. The chapter on the atmosphere and the 
work of the wind has been reorganized and enlarged ; the treatment of varved glacial lake sediments 
has been expanded; the chapter on diastrophism has been enlarged to include the structures of rocks; 
and the selection of illustrations has been improved. 

GEM AND GEM MATERIALS. New thzrd edihon 
By EDWARDH. I~RAUSand CHESTER University of Michigan. B. SLA~-SON, 285 pages, 6 x 9. 
$3.50 

This third edition of a well-lnno~~rn book represents an entire resetting to cover developments in the 
field and to accommodate considerable new informational and illustrative material. The chapter 
dealing with manufactured gems has been completely rewritten; a new order has been introduced; 
and material dealing with synthetic gems has been brought up to date. Diamond and gem cutting 
are discussed in greater detail than formerly. The descriptions of the individual gems have all been 
revised and brought up to date. An outstanding feature of the new edition is the inclusion of eighty- 
one new illustrations, including four imported color plates. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 



NEW WILEY BOOKS 

Published Spring 1939 

PROCEEDINGS OF THE SIXTH SUMMER 
CONFERENCE (1938) ON SPECTROSCOPY 
AND ITS APPLICATIONS 

Edited by GEORGE R. EISRRISON, P ~ o f e s s o rof Physics, Massachusetts Instz tute  of Technology 
This volume contains, in somewhat abbreviated form, the thirty-one papers which were presented during the 
three days of the 1938 conference on spectroscopy and its applications, Although space limitations decreed 
that not much more than half of the orally presented material be included, the condensations have been car- 
ried out by the respective authors, and little essential material has been neglected. The volume constitutes 
an important compilation of discussions of a rapidly developing field from various aspects. 

179 pages; 91 illustrations; 7?4 by 10; $3.00 

METHODS OF STATISTICAL ANALYSIS 
By C. H. GOULDEN, Honorary Lecturer in Statistics, Universi ty  of Xani toba  

A well-balanced, concise presentation of statistical methods for research work. The book is designed for the 
use of those mrho have studied as a prerequisite a moderate amount of general theory and principles. I t  will 
be particularly useful for students intending to specialize in biological research. A series of actual examples 
covering a wide scope is given. The first half of the book is written so that, in reviewing, the student is 
brought into contact immediately mith the structure of actual experiments. The later chapters present a 
w-ell-illustrated discussion of the application of statistical principles and methods to the designing of experi- 
ments and the analysis of results of the experiments so designed. 

277 pages; 15 illustrations; 6 by 9; $3.60 

HIGH-FREQUENCY ALTERNATING CURRENTS 

By KSOX RIcILWSIN, Associate Professor, and J .  G. BRAINERD, 


Asststant Professor; both of the  Moore School of Electrzcal Engineering, Universi ty  o f  Pennsylaania 


"McIlmain and Brainerd" contains the material for a course designed for senior or first-gear graduate 
students in electrical engineering. ilmong the chief revisions and additions in this edition are discussions 
of the application of the theory to class 9,B and C amplifiers, to high-level modulators, etc. The vacuum- 
tube notation has been brought in close accord mith the standard notation proposed by the Institute of 
Radio Engineers. Lagrange's equation is developed and used in the discussion of electromechanical systems. 
The proof of this equation is presented in a form which may be taught to undergraduates. 
Second Edition 530 pages; 526 illustrations; 6 by 9; $6.00 

TRIGONOMETRY 
By HOWARD K. HUGHES, Assistant  Professor o f  Nathematics ,  and 


GLEN T .  RIILLER, Instructor in Mathematics;  both a t  Pztrdue University 

This book is intended for use in a first course in trigonometry for students in the freshman year in college. 
The solution of triangles has been placed early in the text, while analytical trigonometry has been placed 
later. Features of especial importance are: the early introduction of the definition^ of the trigonometric 
functions ; the rather complete discussion of approximate numbers ; the chapter on logarithms ; the brevity of 
the individual articles; the large number of exercises; the illustrative exanlples; the teachability and flexi- 
bility of the book. 
Text, 189 pages; Tables, 79 pages; 95 illustrations; 6% by 8%; With tables, $2.00; Without tables, $1.60 

JOHN WILEY & SONS, INC., 44094th Ave., New York 
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A Resurvey of the Development of PRACTICAL ANTHROPOMETRY 
Lymphatics and Associated Blood ALES HRDLICKA 

27. S. National Uuseunt. 


Vessels in Anuran Amphibia by the Washington, D.C. 


PRACTICAL ANTHROPOMETRY is 
Method of Injection not a vroduct of the mere instructor in 

~ n t h r b ~ o m e t r y ,but one embodying the 
HENRY &ICE.KNOWER experience of a life-long practice in the 

Osborn Zoological Laboratory, field under the most varied conditians. 
Pale University It is written throughout with the  ob- 

ject of being helpful to the student as 
The American well a s  to the  worker in Anthropometry 

Anatomical Memoir, No. 18 in the many difficulties which are en-
countered. 

April, 1939 LATEST INFORMATION ON : Mea-
surements of the Brain: Treatment of- Data; Deformations; Identifications;126 pages. Five text figures and Blood Tests ;Fingerprinting; Treatment 

nineteen plates (forty figures) for Preservation of Skeletal Material. 
April, 1939 

Price $2.00 246 pages Twenty figures Cloth Bound $3.50 
Send orders t o  

THE WISTAR INSTITUTE OF AYATOMY AND BIOLOGY 
'CVoodland Avenue and Thirty-sixth Street Philadel~hia. Pa. 

MANUAL O F  THE 

SOUTHEASTERN FLORA 


ILLUSTRATED 

Being Descriptions of the Seed-Plants growing naturally in North Carolina, South aarolins, 

Georgia, Florida, Alilbama, Mississippi, Tennessee and Eastern Louisiana 
II 

BY 

JOHN KUNEEL SMALL 

THIS Manual replaces the author's Flora of the Southeastern United States) 
published in 1903 (seoond edition 1913)) for the Southern States east of the 

Mississippi River. I t  embodies the results of continued exploration and study, 
thus bringing up to date our knowledge of this floral region. 

The Manual is the only complete illustrated work on the flora of the South- 
east by a recognized auth'ority. 

In addition to analytical keys to the various plant groups, and descriptions 
of the orders, families, genera and species, regional or altitudinal and geographic 
distribution, there are xxii + 1554 pages and over 1500 illustrations, one illustra- 
tion of a species of each genus. 

Price $10.50 Postpaid 

THE SCIENCE PRESS PRINTING COMPANY 
LANCASTER, PENNSYLVANIA * 


