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WORLD NATURAL RESOURCES' 
By FRANK E.LATHE  

NATIONAL RESEARCH COUNCIL, OTTAWA, CANADA  

I t  will, I think, be obvious that a subject as broad 
as that assigned to me to-night can 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 a t  man's disposal; 
subsequentl~ I shall discuss, a t  somewhat greater 
length, the adequacy or inadequacy of those resources 
to pro\-ide the requisites fo r  food, clothing, shelter, 
heat and power. 

It will not be sufficient, ho~vever, to consider the 
~i~orld 'snatural resources from the point of view of 
present methods of utilization alone. Resources in  
which we mere 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 Science, in the series 
on Science and Society. 

to-morrow, through the contributions 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 par t  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 atmospheric 
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 ~-iastes, ni- 
trates obtained from certain natural deposits, and 
ammonia recovered as a by-product in the cooking of 



~ ~ ~ ~ ~ ~ ~ ~ , 

lary network is a problem of much interest, and the 
discovery of Wislocki and Campbell a t  once raises the 
question whether or not the condition in the opossum 
is one characteristic of marsupials in  general and of 
monotremes. I t  is to be hoped that the matter ~vill  soon 
be investigated where such animals are freely available. 

AIeanwhile it has been possible to examine sections 
of the cerebellar cortex and of the cervical region of the 
spinal cord of a specimen of J f n c r o p u s  b e m e t t i .  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 Pet*drau yielded 

FIG.1. Dra~vings of vessels in a section 150 miera thiclr 
of the spinal cord of Xacropus bennet t i ,  stained b y  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. Each 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 opoceum in 
being vascularized entirely by much branched, but 
strictly non-anastomoqing, looped blood vessels. The 
fact that the t ~ l ~ o  marsupials examined, representing 
different superfamilies and different geographical 
areas, both show this character suggests the likelihood 
that it is a feature of the Xetatheria in general. 

ScharrerG has emphasized the end-arterial character 
of the arteries entering the brain-substance of the 

but has pointed out that the branches of 
adjacent pairs of vessels interlace in such a fashion 
that any given mass of tissue is supplied by branches 

6 E. Scharrer, Zeits. f. d. ges. iVeurol, u. Psyckiatrie,
16" 401-410, 1938. 

from several of them. The close association between 
the two members of a pair throughout their length 
does not appear to have been discussed, ho11-ever. 
310ssman7 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 increasing purity 
and may be in approximate equilibrium with the 
arterial blood of the mother when it  reaches the umbili- 
cal vein. I t  seems possible that a somewhat analogous 
situation exists in the central nervous system ~vhich 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 
limls of each loop would tend to carry less oxygen and 
nutriment and more sraste products than the arterial 
limb. I f  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 ~i4lich 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 ~vould doubtless 
be equally important in the nervous system of the 
warm-blooded animal, with 
requirements. 
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7 H. W. Rfossn~an,Aia. Jour. Atlat., 37: 433-497, 1926. 
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