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WORLD NATURAL RESOURCES®

By FRANK E. LATHE
NATIONAL RESEARCH COUNCIL, OTTAWA, CANADA

INTRODUCTION

It will, I think, be obvious that a subject as broad
as that assigned to me to-night ean not be fully treated
in the time at my disposal. I therefore propose in the
first place to review, very briefly, the fundamental
resources that nature has placed at man’s disposal;
subsequently I shall discuss, at somewhat greater
length, the adequacy or inadequacy of those resources
to provide the requisites for food, clothing, shelter,
heat and power.

It will not be sufficient, however, to consider the
world’s natural resources from the point of view of
present methods of utilization alone. Resources in
which we were not interested yesterday are of vital
importance to-day; the useless or inert of to-day may

1 Paper presented June 27, 1938, before the American

Association for the Advancement of Secience, in the series
on Science and Society.

to-morrow, through the econtributions of science,
profoundly affect the welfare of the human race.

To take only one example of how science and tech-
nology have made available a natural resource that
probably would not even have been listed as such fifty
years ago, let us consider the nitrogen of the atmos-
phere. Our knowledge of nitrogen as a plant and
animal food goes back only about one hundred years.
Research during the latter part of the nineteenth
century demonstrated that the ultimate source of nitro-
gen was the air, from which it was derived through the
action of micro-organisms in the soil, and atmospherie
electricity. These, however, were natural agencies,
over which man had little control, and in order to
restore the depleted nitrogen of the soil he was de-
pendent upon the application of animal wastes, ni-
trates obtained from certain natural deposits, and
ammonia recovered as a by-produet in the cooking of
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lary network is a problem of much interest, and the
discovery of Wislocki and Campbell at once raises the
question whether or not the condition in the opossum
is one characteristic of marsupials in general and of
monotremes. It isto be hoped that the matter will soon
be investigated where such animals are freely available.

Meanwhile it has been possible to examine sections
of the cerebellar cortex and of the cervical region of the
spinal cord of a specimen .of Macropus bennetti. The
specimen had been in formalin for some years, so that
injection methods were not applicable, but a variety
of stains were tried, of which that of Perdrau yielded

F1e. 1. Drawings of vessels in a seetion 150 micra thick
of the spinal cord of Macropus bennetti, stained by the
method of Perdrau.

the most useful, though not very good, preparations.
These show clearly that the disposition of the vessels
in the tissues examined is largely, and probably en-
tirely, the same as that in the opossum. The vessels
run in closely associated pairs, the one member usually
noticeably larger than the other. Bach member of a
pair branches when the other does. The branches end
in simple loops and there is no evidence of anastomosis.
Thus it appears probable that the central nervous sys-
tem of the kangaroo is like that of the opossum in
being vascularized entirely by much branched, but
strictly non-anastomosing, looped blood vessels. The
fact that the two marsupials examined, representing
different superfamilies and different geographical
areas, both show this character suggests the likelihood
that it is a feature of the Metatheria in general.
Scharrer® has emphasized the end-arterial character
of the arteries entering the brain-substance of the
opossum, but has pointed out that the branches of
adjacent pairs of vessels interlace in sueh a fashion
that any given mass of tissue is supplied by branches

6 E. Scharrer, Zeits. f. d. ges. Neurol. w. Psychiatrie,
162: 401-410, 1938. .
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from several of them. The close association between
the two members of a pair throughout their length
does not appear to have been discussed, however.
Mossman? has shown that in the placenta of the
rabbit the maternal and foetal vessels run parallel to
each other in opposite directions, so that as fetal blood
runs through the placental capillaries it comes into
association with maternal blood of inereasing purity
and may be in approximate equilibrium with the
arterial blood of the mother when it reaches the umbili-
cal vein. It seems possible that a somewhat analogous
situation exists in the central nervous system which is
vascularized by capillary loops. A spongy reticulum
permits a more or less free distribution of blood in all
directions through the tissues, but when the supply is
entirely by closed, non-anastomosing loops, the venous
limb of each loop would tend to carry less oxygen and
nutriment and more waste products than the arterial
limb. If the limbs were spread widely apart, the tissue
immediately surrounding each venous limb would thus
be supplied with blood poorer than that supplying the
tissue surrounding each arterial limb. The two limbs
being so closely associated as they are, however, the
blood flowing along the venous limb and tending to
decrease in purity is associated with blood of increas-
ingly arterial character in the arterial limb. Thus a
relatively uniform condition of the blood throughout
the capillary loop may be maintained and every part
of the tissue through which the loop passes is more
likely to have an adequate supply. Such an arrange-
ment would be of obvious value in the salamander
brain, where the loops are simple and there is no
extensive interlacing of branches, and would doubtless
be equally important in the nervous system of the
warm-blooded animal, with its greater metabolic
requirements.

E. HornE CRAIGIE
DEPARTMENT OF BIOLOGY,
UNIVERSITY OF TORONTO

7 H. W. Mossman, 4m. Jour. Anat., 37: 433-497, 1926.
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Second Year College Chemistry

By WILLIAM H. CHAPIN, Professor of Chemistry, Oberlin College, and L. E. STEINER, Associate Professor of Chem-
istry, Oberlin College

This edition of a book considered since 1922 one of the outstanding textbooks in the field of chemistry, is designed pri-
marily as the basic textbook of a second-year inorganic course. Since the last edition appeared, much progress has been
made in various fields of chemistry. In the fourth edition, therefore, an attempt has been made to introduce students to
material which they will use in their later college courses, and to eliminate that which is of interest for historical reasons
only. Many of the chapters have been completely rewritten and others contain extensive revisions. “Chapin® makes an
ideal textbook for students who have devoted their first year to acquiring a knowledge of the facts of chemistry, with
little emphasis on principles.

Fourth Edition 405 pages; 43 illustrations; 6 x 9; $3.00

Lumber: Its Manufacture and Distribution

By RALPH C. BRYANT, Manufacturers’ Association Professor of Lumbering, Yale University

This second edition covers the same general field as the first, and likewise is designed chiefly as a text- and reference-book
for students in lumbering. The content now includes the present-day developments in lumber manufacturing equipment
and technique, the progress made in the utilization of sawmill waste, and also the recent trends in the lumber trade asso-
ciation movement, lumber grading and the standardization program, the Lumber Code, foreign and domestic trade and tariff
legislation, and the labor problems of the industry. The appendix has been brought up to date by the inclusion of the
more recent statistical data and numerous bibliographical references which relate to the various aspects of the lumber
industry.

Second Edition ‘ 535 pages; 132 illustrations; 6 x 9; $5.00

German Grammar for Chemists and

Other Science Students

With Simple Graded Readings Based on
Vocabulary and Syntax Frequency Studies

By JOHN T. FOTOS, Professor of Modern Languages, and JOHN L. BRAY, Head of the School of Chemical Engineer-
ing; both at Purdue University

This book offers something revolutionary in a course in German for those students of science and technology who do not
have the time to devote to the usual cultural course in the subject. It presupposes no previous work in German. Instead
of placing emphasis on the usual first-year vocabulary and the various modes and constructions as given in traditional Ger-
man grammars, much time is spent on those phases of grammar which are of major importance in the reading of scientific
German. For instance, stress is placed on verbs with separable and inseparable prefixes and on participial construction.
The material in this book has been used successfully with some five hundred students at Purdue for the past two years.

323 pages; 515 by 8; $2.25

Handbook of Chemical Microscopy

Volume I. Principles and Use of Microscopes and Accessories.
Physical Methods for the Study of Chemical Problems

By E. M. CHAMOT, Professor of Chemistry, Emeritus, and C. W. MASON, Professor of Chemical Microscopy and Metal-
lography; both at Cornell University

This book offers a discussion of optical principles of instruments, manipulative methods of general application, and the
observation of physico-chemical phenomena. In this second edition the content has been extensively revised. New ma-
terial has been added on such topics as special methods in photomicrography, the preparation of specimens, the interpreta-
tion of appearances and illumination methods, etc. The chapter on optical properties of crystals has been carefully re-
vised, and diagrams added.. A discussion of optical properties of doubly refractive tissues, fibers, and synthetic materials
serves as a tool in the modern approach to these fields of investigation. One of the most important changes in the book
is the addition of a new chapter on determination of particle size. The book abounds with specific illustrations of appli-
cations to technical problems and practice.

Second Edition 478 pages; 162 illustrations; 6 x 9; $4.50
JOHN WILEY & SONS, INC. 440-4TH AVENUE, NEW YORK
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