
Comments and Communications 

Geology in the Grade Schools 

MOST large universities have courses in geology, but 
they reach only a small segment of the population. 
An early foundation in geology is desirable for the 
many who never get to college. Why not start in the 
grade schools? Childhood is the age of wonder, of 
fresh impressions, of deep curiosity, and of great 
imagination-just the period of life in which geology 
should most appeal to young minds and can be best 
wresented. 

Children are eager to know the why of things, and 
simple, intelligent explanations of the objects around 
them would furnish a sound basis for understanding 
natural phenomena. Teach geology as the Mother of 
Sciences, not as one of the natural sciences. Some 
religious groups still think that the universe was 
formed in 4004 B. c. and consider that geology upsets 
the Bible. Such groups are politically powerful in 
many places and will, no doubt, oppose the intro- 
duction of geology in the grade schools. Their main 
objections are the fear, first, of upsetting Bishop 
Upshur's Age of Creation, 4004 B. c., and, second, of 
giving support to the theory of the evolution of man 
from lower animal forms. Geologic processes cannot 
be well taught without the time element, but evolution 
need not be presented in the grade schools. 

I t  is outrageous that geologic subjects are so much 
neglected in the grade schools. In  physical geography 
one finds references to metals and minerals and to 
nonmetallics, but there is insufficient information to 
supply the pupils with a sound idea of what goes on 
around them. 

A dust storm furnishes a fine example of wind 
action; a heavy rainstorm, a lesson in erosion. Plaster 
and stone all come from rocks. The streets are made 
of concrete; in fact, the construction materials all con- 
tain a geologic story. Samples of sand, limestone, 
sandstone, and other rocks should be shown. I t  is 
really pitiable to find grown men and women who can- 
not recognize even the sim~lest  rocks. -

The fuels-natural gas, oil, and coal-can be ex-
plained in geologic terms. Agates and marbles and 
synthetic products should fall into the study, as well 
as gems and precious metals. Copper, brass, tin, and 
lead vessels are used daily in every home, as are china 
and pottery. Trace these products to their origins, and 
correlate the information by showing samples of ore 
and other raw materials. 

Fossils introduce the subject of ancient life. The 
knowledge that living forms had ancestors millions 
of years old will appeal to children. Children should 
learn early that the sun is a great star, one of many 
billions, and the earth is perhaps but one of many 
billions of planets, with all the elements found in the 
sun. 

Groundwork carried through the grade schools 
would in time give every child a knowledge of geology. 

I n  high school some laboratory work could be done 
on rocks and minerals. Earth processes, and even his- 
torical geology, could be discussed in greater detail. 
Students who do not go to college would at least have 
a solid foundation in general geology, and a better 
appreciation of the earth than most college students 
now possess. 

The introduction of geology into the grade schools 
will demand tact and patience, and require organized 
educational processes. Simple school texts must be 
carefully and sympathetically written and skillfully 
illustrated. The books should be prepared by able 
geologists, even if they use "ghost" writers to assist 
them, since many scientific men deplore simplification 
or scorn it as unscientific. Geologists with the ability 
of a McGuffey should write such books. I n  a genera- 
tion they would do more to make people realize that 
geology is a vital science than all the college texts and 
treatises. 

A11 geologists should work together for the teach- 
ing of the most fundamental of sciences in grade 
schools. I n  time their efforts would result in more 
open-minded acceptance of the idea from educators 
and the public. 

DORSEYHAGER 
Salt Lake City, Utah 

Physiologic Limits of Vision 
INTHEIR paper entitled "The Physiologic Limits 

of Vision in Physiographic Observation" (Science, 
113, 176 [1951]), Olmsted and Olmsted stated that 
". . . a cliff 100 f t  high, at a distance of 13.06 miles, 
will subtend an angle of 5', as does the letter of the 
Snellen '20-20' line viewed a t  its standard distance 
of 20 f t .  I t  will be just perceived as a discontinuity 
of form by a person with 'normal' vision." The con- 
clusion is then reached that, ". . . the discussion leads 
to a simple rule for field observation: a 100-ft cliff 
a t  1 3  miles will be just perceptible under optimum 
conditions." The calculations seem to be based upon 
two erroneous concepts of visual acuity: 

1. "Just perceptible" is dependent upon the size of 
detail (1')rather than the over-all size of the letter 
(5'). Thus, if the comparison to the Snellen chart 
were to be made, it is a 20-ft cliff and not a 100-ft 
cliff that could be just perceived a t  the 13-mile 
distance. 

2. The situation described is, however, not analo- 
gous to the perception of Snellen letters but rather 
to the recognition of vernier offset or change of con-
tour, a faculty referred to by Duke-Elder (Textbook 
of Ophthalmology. St. Louis: Mosby, Vol. 1, 934 
[I9401) as the faculty of the discrimination of con-
tours. The average monocular threshold for this fac- 
ulty is approximately lo", and hence a elif€ only 3.3 
f t  in height could be perceived a t  the distance of 13  
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