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Introduction

The farthest and most thrilling geo-
logical fleld trips of all times were those
carried out by the Apollo astronauts
during the past eighteen months. Most
of the world was able to share in the
excitement of these expeditions through
the medium of TV, and scientists at
many universities and other research
institutions have been given the oppor-
tunity to share with NASA’s own scien-
tists the excitement of having available
for laboratory studies samples of lunar
rocks., Some of these “lunatics” are
found in the College of Earth and Min-
eral Sciences at Penn State.

Having extraterrestrial materials
available for detailed study in the lab-
oratory is nothing new: Meteorites
have been the subject of investigation
for more than a hundred years, first
by a relatively small number of individ-
uals, commonly considered “eccentrics”
by their peers, but more recently by
groups of “serious scientists” as well.
(For a general background on the sta-
tus of the mineralogy and petrology of
‘meteorites, the reader is referred to a
recent review article in this publica-
tion.(V) However, the fall of meteo-
rites, and the finding of these meteo-
rites, are arbitrary — they cannot be
selected in any systematic way, and we
do not know where they come from.
The Apollo program, by contrast, for
the first time in history has made it
possible for man to systematically sam-
ple an extraterrestrial body. It is this
possibility of systematically sampling
different parts of the moon and differ-

ent types of rocks on the moon that
makes the Apollo program so valuable
geochemically. This careful scientific
planning of the Apollo missions has
made it very hard for geoscientists to
accept the recent decision to reduce the
number of remaining Apollo flights at
a time when the fulfillment of the
scientific objectives of the original pro-
gram seemed to be attainable.

Why Are Lunar Rocks of Interest to
Us?

Aside from man’s inherent desire to
explore the unknown, there is an addi-
tional, more practical impetus for the
scientific study of lunar rocks. It is, of
course, true, as Edwin Aldrin put it
that the moon is a “magnificently de-
solate place.” However, it is also true
that the moon is a magnificently pre-
served piece of nature. There is no
atmosphere on the moon, no clouds, no
rain, hence no chemical weathering of
the rocks as on the earth. The lunar
rocks, therefore, although modified tex-
turally and physically, and to some ex-
tent chemically, by meteoritic impacts
and solar winds, have remained there
relatively unchanged for billions of
years. Hence, as distinguished from
the earth (see Figure 1), where the
early history of the planet is obscured
by processes of erosion and sedimenta-
tion, the moon is likely to reveal many
features from the early stages of its de-
velopment. Inasmuch as the moon and
the earth are parts of the same solar
system, it is likely that similar processes

and similar conditions were operative
in the early stages of the development
of the two bodies. Hence, a study of
the moon may be expected to shed im-
portant light on the early history of the
development of our own planet. For a
reconstruction of the evolution of our
earth and an analysis of the processes
involved, the geoscientist usually has
to extrapolate backward in time over
billions of years from very meager and
poorly preserved present-day records.
The exploration of the moon gives us
real hope of being able to attain a
starting point from which we can ex-
trapolate forward in time. If we suc-
ceed in doing this, we have added an-
other dimension to geological sciences
and substantially increased our chances
of understanding and mastering our
own environment.

Present Status of Lunar Research

The initial studies of lunar rocks, par-
ticularly those of the Apollo 11 mission,
were aimed primarily at analyzing and
characterizing the rocks.® In other
words, the first investigations represent-
ed mainly a descriptive approach. This
approach is important and necessary,
and undoubtedly will be continued also
on rocks from future Apollo missions.
However, in addition, we have now en-
tered a second stage in lunar studies —
the interpretative stage. This second
stage of lunar investigations is being
carried out on synthesized mixtures
simulating those collected on the moon,
as well as on real lunar samples, and
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both the departments of petroleum
and natural gas and that of mining,
has been established. Elements of the
existing department of mineral prep-
aration will, under the new organiza-
tion, become part of mineral engineer-
ing and also part of material sciences.

The reorganization will establish two
new sections in the department of ma-
terial sciences: mineral processing and
carbon and polymer science. Mineral
processing will replace the graduate
program administered by the depart-
ment of mineral preparation, and the
B.S. degree in mineral preparation en-
gineering will be discontinued, to be
replaced by a mineral processing op-
tion in the existing metallurgy bac-
calaureate program; earbon and poly-
mer science, which represents a new
and important stcp forward in the de-
veloping area of teaching and research,
will put Penn State among the first to
recognize the potential of this area of
study.

Chairmen of the new sections in the
department of material sciences will
be: Dr. Frank F. Aplan — mineral
processing, and Dr. Howard B. Palmer
— carbon and polymer science. Dr.
C. Drew Stahl will continue to head
the petrolcum and natural gas section
in the department of mineral engineer-
ing.

College News Notes

enes throughout the history of miner-
alogy. It shows again that even in-
dividualistic scientists can work to-
gether when there is a sufficiently ex-
citing and unifying theme. Hopefully,
the spirit of cooperation and enthusi-
asm generated by the Apollo 11 and
Apollo 12 programs can be transmitted
to the study of terrestrial rocks as well.
Indeed, efforts are being made by some
scientists to promote studies of select-
ed terrestrial rocks by the same teams,
in the same degree of detail, and with
the same sophisticated equipment as is
being used on the lunar rocks. If suc-
cessful, this would give earth sciences
a big boost and maximize the relevancy
of the lunar studies. Perhaps the lunar
studies in a real, physical sense will
eventually help us see the earth as it
truly is.
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New Department

Established

Dr. Charles L. Hosler, dean of the Col-
lege of Earth & Mineral Sciences, has
announced a number of organizational
changes which reflect the direction of
future development. These changes
have been approved by the Board of
Trustees of the University.

Under the direction of Dr. Thomas
V. Falkie, associate professor of mining
engineering and head of the depart-
ment of mining since he joined the
faculty in 1969, a new department of
mineral engineering, encompassing

Dr. Howard B. Palmer, professor of
fuel science, has been granted sabba-
tical leave for the period January 1 to
June 30, 1971. He will serve as visiting
professor of chemistry at the University
of Pittsburgh, where he will be engaged
in experimental research on atomic and
molecular reactions in the Space Sci-
ences Laboratory. This work will be
directed toward a better understanding
of the fundamental process of signi-
ficance in combustion reactions and
atmospheric reactions.

Dr. R. H. Merkel, assistant professor of
geophysics, attended a mecting of the
Society of Exploration Geophysicists in
New Orleans, November 8-12, at which
he presented two papers co-authored
with D. D. Snyder of Kennecott Explor-
ation, Inc. entitled “The Effect of Sec-
ondary Resistivity and Polarization An-
omalous Zones in Welling Logging”
and “Analytic Models for the Interpre-
tation of Electrical Surveys Using
Buried Current Electrodes.”

Dr. R. Venkataramani, assistant profes-
sor of mining engineering, during his
recent visit to India visited the research
facilities in the department of mining

(Continued on page 31)



Terrae Incognitae Twenty Years After

ROGER DOWNS, Assistant Professor of Geography

The title of this article is a restate-
ment of that used by J. K. Wright in
1947. At that time, Wright, a geogra-
pher, lamented our lack of understand-
ing of the world as people see it. He
argued that we could only offer satis-
factory explanations of spatial behavior
if we could relate behavior to its cor-
rect antecedent environment, the per-
ceived environment. In the following
discussion, I would like to expand this
argument with some empirical exam-
ples and indicate the value of such ex-
planations of spatial behavior.

One of the key arguments in the
current ecological furor is that if only
the general public knew what some
academics know about the environ-
ment, the public would be more care-
ful in its interactions with the environ-
ment and more receptive to legislation
controlling their interactions. At the
same time, this is both true and ironic
— we are being educated to see the
former; the latter is the moral of this
article. If only academics knew how
the general public viewed the environ-
ment, it would be easier to both under-
stand patterns of spatial behavior and
to consciously design and build en-
vironments tailored to people’s be-
havioral requirements.

We are faced with a classic case of
value transference or cultural relativity,
in reverse. A fundamental tenet of an-
thropology requires the observer of an
alien culture to consciously avoid using
his own learned cultural behavior as a
yardstick for interpreting the alien cul-
ture, thereby preventing naive judg-
ments such as, “This practice (or idea
or artefact) is different from our own.”
Yet academics are behaving in this way
toward the general public — that is,
they assume that their ways of viewing
and classifying the environment are
shared by the public at large. As we
shall see, nothing could be further from
the truth. Also, academics are being
inconsistent. Everyone is familiar with
the argument that all resources are de-
fined by human perception. (For ex-
ample, coal outcroppings were of no
value until someone found a use for
coal.}) So the need to understand the
perceived environment should not be
such a shock to academics, except, of
course, to strict behaviorists who con-
sciously avoid this issue. If we are
prepared to accept that resources are
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defined by perception, then we must

-also accept that the same is true of the

rest of the environment, in both its
natural and artificial aspects.

However, in our research, we have
displayed a singular lack of under-
standing of how people see and cate-
gorize the environment with which
they daily interact. Frequently, our
assumptions about the nature of the
environment, innocuous and seemingly
self-evident, have turned out to con-
flict with the world as others see it,
where “others” are the population un-
der discussion. This statement can be
substantiated with some examples:
Burrill (1968), in a study of an Atlan-
tic coast swamp area, found that
“swamp” meant a complex, multi-attri-
bute feature to local residents; to Bur-
rill it was a simple, single attribute
feature. Communication, using the
same term “swamp,” was impossible
because of this divergence of view-
point, academics versus general public.
Lucas (1963) found that the spatial
extent of a wilderness recreation area
in Northeast U.S.A. was defined dif-
ferently by various subgroups of users
and by those who were responsible for
its administration.

Turning to the built environment, the
same “perception gap” exists. Lee
(1964) investigated the familiar plan-
ning concept of a neighborhood: Did
people see a city as divided into clear-
ly visible neighborhoods with neat spa-
tial boundaries? The answer was no.
In my own work (Downs 1970), I
blithely assumed that a neighborhood
shopping center would be a clearly de-
fined and commonly agreed spatial
unit; after all, shops are different from
homes or offices. Therefore, the end of
the shops defines the end of the shop-
ping center. Again the answer was no
because people divided the shopping
center into a series of smaller subunits.

Other examples of this perception
gap could be presented at will. Hav-
ing demonstrated the existence of the
gap, we must indicate the value of
filling it. Let us first question what we
mean by “seeing” or “perceiving” the
environment. We are trying to ascer-
tain the spatial and cognitive concepts
used for coding and storing informa-
tion. Thus, for example, Lynch (1960)
found that city images were composed
of five cognitive units: paths, edges,

districts, roads, and landmarks. These
cognitive concepts can be purely de-
scriptive (or designative) of the en-
vironment and its attributes, such as,
the neighborhood extends from X to Y
or it is composed of mixed residential
and commercial activities. Cognitive
concepts can also be appraisive (or
evaluative) of the environment — the
neighborhood is well-equipped with
recreation facilities or is a good area in
which to live. It is obvious, then, that
these two types of concepts overlap,
and, consequently, research design
problems in this area are almost over-
whelming.

How can we relate such information
about the perceived world to human
behavior? What is the value of this
perceived environment or image to the
individual? The image has an adaptive
function and the underpinning to this
argument can be very simply express-
ed. In order to do something, an in-
dividual must know where to do it, that
is, where the opportunity to do some-
thing exists relative to his current spa-
tial location. The image is vital for
attribute location in the environment
(the where question) and route selec-
tion (the how to get there question).

The approach outlined has two ma-
jor implications. First, it can be used
to understand existing spatial behavior
patterns — thus, the image of the en-
vironment has been related to con-
sumer spatial behavior, inter- and in-
traurban migration, and patterns of in-
dustrial location. However, a caveat is
necessary lest it appear that we have
found the alchemist’s touchstone. The
image is a necessary factor for be-
havior; sufficiency rests in understand-
ing the decision-making process which
underlies behavior.

A second implication, which might
appeal to one’s baser nature, is an an-
swer to the cry for relevance. Tt is in-
creasingly apparent that human beings
should not be viewed as clay in the
hands of well-meaning designers and
planners. People are not infinitely plas-
tic or malleable or adaptable — they
have human characteristics which they
insist upon asserting. The assertion of
these characteristics leads to dvsfunc-
tion between environment and behavi-
or and between design intentions and
behavioral outcomes. The study of the
perceived environment can obviously
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