sphere, at least in the future, with
some pollutants to a degree at which
they become harmful and indeed
could lead to some permanent dam-
ages.”

Frenkiel said that air pollutants
may be solid particles, liquid drop-
lets, vapors, or gases. The heavy ma-
terials usually fall near the source;
the others are dispersed and often
travel considerable distances. During
their dispersion they may be changed
chemically or physically by sunlight,

rain, or fog. They may also be
changed by interaction with other
-normal constituents of the atmo-

sphere by interaction among or be-
tween themselves and form still other
pollutants. Many are washed from the
air by rain and end up on land or
in the sea, others escape into outer
space, and still others remain in the
atmosphere for a considerable amount
of time.

Pollutants usually are the undesir-
able or incidental consequences of in-
dustrial processes, Frenkiel said. Cities
are not the sole contributors; a large
number of small towns can produce
a considerable addition to the pollu-
tion of the atmosphere.

The airborne cycle of pollutants be-
gins with emission at the source; the
other stages in the cycle are trans-
fer, contact (with vegetation, animals,
or man), and, sometimes, damage. At
each point an effort could be made
to reduce pollution. But, Frenkiel
pointed out, it may be “quite im-
practical to get rid of atmospheric
pollution altogether. A community,
like a human being, breathes in clean
air and breathes out pollutants. The
very life of the community is ac-
companied by air pollution. The main
problem is to prevent this companion
of human activities from reaching a
magnitude that becomes a great in-
convenience and danger to the popu-
lation.”

Pollutants are dispersed by two
basic kinds of air movements: the
general air stream and air turbulence
(both thermal and mechanical). To
these are added the effects of size
and weight of particles and the speed
with which they fall to the ground or
move upward. This vertical dispersion
is affected not only by the nature of
the pollutant, but also by the “sta-
bility” of the atmosphere. In a stable
atmosphere, vertical air motion is at
a minimum; in an unstable one, there
is considerable motion upward and
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downward. When the normal situation
is reversed, and temperature increases
with altitude instead of decreasing,
the resulting condition, known as an
inversion, prevents almost all vertical
motion and there can be no disper-
sion.

Frenkiel said that it is possible to

construct a mathematical model in
order to study the probable pollution
patterns over an urban area. A simple
model would include distribution of
pollution sources, emission conditions,
and the micrometeorological charac-
teristics that directly effect dispersion
of pollutants. It would then be pos-
sible, he said, to determine the mean
concentration of pollutants due to
each source and the effects of the
several sources combined. It would be
possible to find the mean concentra-
tion pattern of pollution over the
urban areas as a function of time and
the relative contributions of each of
the sources of contamination at vari-
ous points in the area analyzed.
'~ The mathematical model could be
used to determine (i) temporary emer-
gency measures to be taken when
pollution neared an allowable level,
(ii) efficacy of plans to reduce pol-
lution, (iii) effects of a new pollution
source, (iv) pollution patterns for the
urban area after expansion, and (V)
effect of urban planning proposals on
pollution levels.

The ultimate answer to the air pol-
lution problem in cities may be “air
zoning.” “Land zoning is now an es-
tablished practice to prevent deterio-
ration of residential neighborhoods,
the growth of slums, etc. Zoning the
air above communities, however,
would be a much more difficult prob-
lem, involving knowledge of the pos-
sible sources of pollution, local geo-
graphic and weather conditions, chem-

ical changes of pollutants in the
atmosphere, necessity for applying
purification methods, and several

other factors. . . .

“Zoning may be a good method
to control pollution. It should be
noted, however, that as far as air
pollution is concerned, it is not the
land that should be zoned, but the
atmosphere. Such a zoning would
differ from the usual land zoning since
it does not have to lead to uncon-
ditional restrictions for the location
of a pollution source in any desired
area. . . . [A] pollution source could
be given the choice among several or
a combination of appropriate re-

strictions that would vary according
to the location of the source in the
community.”

Higman, presenting the view of a
social scientist, outlined some of the
obstacles to adopting air conservation
proposals: (i) Those who object to
adoption of controls may argue that
more research is needed. Although
this is true, enough is known already,
he said, to warrant the establishment
of controls now. (ii) It might be
difficult to determine who should take
steps to reduce pollution—the biggest
source or the newest one. (iii) Some
will argue for local controls rather
than the much broader control base
needed. (iv) The public will be con-
fronted with the necessity of mass
transportation systems. (v) Disagree-
ment among scientists may cloud the
issue. (vi) Some may maintain that
scientists should not become involved
in public policy. \

The Air Conservation Commission
was established by the AAAS Com-
mittee on Science in the Promotion
of Human Welfare in 1962. The 12
members of the commission represent
the medical, physical, and social sci-
ences.

JaMEs P. DixoN
Antioch College, Yellow Springs, Ohio

Early Man in the New World

The material complexes of the late
Pleistocene cultures of North America
were the focus of a three-session sym-
posium of Section H of the AAAS.
The purpose of the symposium was
to present and evaluate problems of
chronology, typology, and terminology
in current Paleo-Indian studies. Re-
cent research and discoveries in these
earliest known complexes and their
subsequent development and diver-
gence were the main topics of the
papers presented.

In 1962 Juan Armenta Camacho
and Cynthia Irwin-Williams conducted
archeological investigations in the Val-
sequillo Reservoir region near Puebla,
Mexico. These investigations were de-
signed to provide concrete evidence
for or against the association of man-
made artifacts with the large extinct
faunal assemblage of the Valsequillo
gravel formation of the late Pleistocene
period. The assemblage includes masto-
don, mammoth, horse, camel, dire
wolf, and other extinct ungulates and
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Fig. 1, Paleo point types. (4) Angostura; (B) and (C) Agate Basin; and (D) Frederick.

[Drawings by Shirley East]

carnivores. After intensive preliminary
reconnaissance, four sites yielded defi-
nite evidence of association. One of
these, El Horno, proved to be a mas-
todon-kill site or butchering station.
The lithic assemblage recovered in the
preliminary excavations comprised two
probable projectile points and a series
of unifacially or bifacially worked
scrapers, perforators, and cutting
edges.

Blackwater Draw, the most produc-
tive mammoth-kill site found to date,
was discussed in a paper by George
A. Agogino and Irwin Rovner. Salvage
excavations of a new discovery at the
Clovis type-station, Blackwater Draw
Locality No. 1 in eastern New Mex-
ico, yielded by far the largest artifact
assemblage recovered for this complex.
The remains of four mammoths un-
covered by commercial gravel quarries
were recovered along with well over
150 butchering tools and fluted pro-
jectile points characteristic of the
Clovis horizon. In addition to reveal-
ing a large number of tools manufac-
tured on flakes, the grouping showed
that significant use had been made of
true blades (struck from prepared
cores) and bone tools. This was also
true during the Old World Upper Pa-
leolithic period. A radiocarbon date
of slightly more than 11,000 years ago
for the Clovis mammoth-hunter level
is in complete agreement with other
major accepted dates and more firmly
establishes the Clovis complex be-
tween 11,000 and 12,000 years ago.

Excavations in the 10,000-year-old
Folsom level produced a rich collec-
tion of artifacts for this horizon of
fluted points. Comparison of these
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artifact assemblages separated strati-
graphically at Blackwater Locality
No. 1 showed significant typological
changes. Technology of tool making
in the Folsom horizon showed gen-
erally greater control of retouching,
greater use of bifacial knives, and a
greater predominance of flake rather
than blade tools. A full range. of Fol-
som point types was obtained—the
classic bifacial fluted, single fluted,
and unfluted types. A fragment of
notched bone disk from Blackwater
Draw similar to types found at the
Lindenmeier Folsom Site in Colorado
was discussed by Carl Schuster, who
suggested possible connections with
forms of the Upper Paleolithic of
Eastern Europe and Siberia.

Commercial operations at Black-
water Draw have recently uncovered
firm evidence for the presence of at
least seven post-Folsom Paleo-Indian
horizons previously unrecorded at the
site. Since the continuation of commer-
cial operations has prevented any scien-
tific investigations of these components,
this symposium unanimously adopted
a resolution urging action to permit
archeological investigation of this
uniquely significant find.

Recent studies of the eastern fluted
complexes were the topic of papers
presented by William A. Ritchie,
Maurice Robbins and George A. Ago-
gino, James E. Fitting, John Witthoft,
Olaf H. Prufer, Raymond S. Baby,
Irwin Rovner and George A. Ago-
gino, Douglas Jordan and Carl F.
Miller. Current investigation and re-
evaluation of this tradition produced
evidence for a greater antiquity of
these eastern fluted complexes typo-

logically similar to the western fluted
tradition; this was exemplified by the
finds from the Blackwater Locality
No. 1. The age of the eastern tradition
was proposed as being at least con-
temporary with the western Clovis and
Folsom horizons rather than younger
as previously proposed.

In a paper by Richard A. Wheeler,
one of the most disturbing typological
problems in Paleo-Indian studies was
resolved. Confusion as to the distin-
guishing features of the Angostura
and Agate Basin point types had
caused subsequent finds of these
unique types to be misnamed. Wheel-
er reported the results of his investi-
gation of the points from the Agate
Basin type-station in eastern Wyoming
and from the Angostura type-station
in western South Dakota. This com-
prehensive research revealed distinc-
tions between the two types (Fig. 1).

The form of the Agate Basin type
was defined as medium to large, un-
stemmed, and lanceolate. It has a
long slender or short blunt tip and
a narrow, straight to convex base. The
blade is flat-lenticular in longitudinal
section and lenticular to sometimes
diamond-shaped in cross section. All
or most of both faces bear parallel,
horizontal flaking which can be nar-
row and shallow (ribbon-like) or
broad and medium-deep and runs
from the lateral edges to the midline.
In a few cases, parallel, oblique rib-
bon-flake scars oriented from upper
right (tip) to lower left (base) occur
on one face together with parallel,
horizontal flake scars. Lateral edges
are minutely retouched - and basal
edges are thinned by the removal of
flakes longitudinally from base to tip
or transversely just above the base on
both faces. Lateral edges are usually
ground at the proximal end for a dis-
tance of one-quarter to one-half of the
total length of the point.

The Angostura-type form was de-
fined as large, narrow, unstemmed,
and lanceolate with a long slender or
short blunt tip, and a narrow, con-
cave to straight base. Characteristic-
ally, the lateral edges contract slightly
toward the base at or above the mid-
point. The blade is flat-lenticular in
longitudinal section and rhomboidal
in cross section. Considerable por-
tions, if not all, of both faces bear
narrow, oblique, parallel ribbon flak-
ing. The flaking is typically oriented
from upper left (tip) to lower right
(base) and runs from the lateral edges
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Heredity and
Development

By JoHN A. Moorg, Columbia University
and Barnard College

Along with portions reprinted from Dr.
Moore’s distinguished text, Principles of
Zoology, this book includes two new chap-
ters on genetics and a new chapter on
embryology. In addition to presenting the
important modern developments in both
fields, the text describes the early research
work upon which these new discoveries
are based.

1963 256 pp. 77 illus. paperbound $1.95

Foundations of

Thermodynamics

By PeTER FonG, Utica College of Syra-
cuse University

Departing from the approach used in con-
ventional textbooks, Professor Fong ex-
pounds a new formulation that gives a
physical insight into thermodynamics with-
out the use of elaborate mathematics.
Basic concepts are carefully defined, espe-
cially those which are pivotal in theory,
such as the concept of reversible process.

1963 110 pp. $2.50

An Introduction to
Human Physiology

By J. H. GreeN, University of London at
the Middlesex Hospital Medical School

The basic concepts of human physiology
are presented as a framework to which
additional knowledge may be added by
attendance at systematic lectures or
through study of larger textbooks, re--
views and original papers. The book is
designed for use by medical, dental, and
nursing students. )
1963 176 pp. 214 illus. paperbound $4.85
clothbound $8.00

Foundations of

Psychopathology

By Joun C. NEMIAH, M.D., Harvard Med-
ical School and Massachusetts General
Hospital

This excellent introduction to the basic
principles of psychopathology focuses on
clinical phenomena. Such fundamental
topics as the dynamic unconscious, psy-
chological conflict, repression, the child-
hood roots of emotional ‘disorders, de-
fenses, and symptom formation receive
thorough coverage.

1961 352 pp. $6.50

Oxford University Press

417 Fifth Avenue
New York, N.Y. 10016
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to beyond the midline on alternate
faces, thus producing the rhomboidal
cross section. There is little or no evi-
dence of fine retouch on the lateral
edges, although basal edges are usually
thinned by the removal of small flakes
longitudinally from the base toward
the tip.

A third distinct type, the Frederick
Point, newly discovered in a habita-
tion location at the Hell Gap Site in
eastern Wyoming, was discussed by
Cynthia Irwin-Williams. This type,
showing some affinities to the Angos-
tura point, may represent regional
variance of the Angostura type or a
chronological development involving
the Angostura, the Frederick, and the
Jimmy Allen types. Since the Freder-
ick Point, though distinct, bears more
similarities to the Angostura than even
the Agate Basin type, the diagnostic
features of the Frederick point were
carefully outlined.

The Frederick-type form is defined
as large, wide, unstemmed, and lance-
olate with a long slender tip and a
wide concave base. Characteristically,
the lateral edges run parallel at or
above the midpoint. The blade is flat-
lenticular in longitudinal section with
a laterally asymmetrical “diamond”
shape in cross section. The bifacial
flaking is typically wide, shallow,
oblique, and parallel, but with signifi-
cant variation which includes both
horizontal and oblique collateral ori-
entation. The flaking runs from the
lateral edges commonly beyond the
midline from the same side and pro-
duces the common asymmetrical dia-
mond cross section. There is frequent
evidence of fine retouch on the lateral
edges; basal edges are usually thinned
by the removal of small flakes longi-

tudinally from the base toward the tip.’

The base and proximal portions of the
blade are commonly heavily ground.

Over 100 students and scientists at-
tended the Paleo-Indian sessions, which
consisted of 14 30-minute papers
and three panel discussion periods.
The panels were limited to discussion
of the topics of Paleo-Indian problems
in typology, terminology, and chro-

nology. For the first time there seemed:

to be widespread agreement on most
of the basic problems confronting
early man research in the New World.
GEORGE A. AGOGINO
IRWIN ROVNER

Paleo-Indian Institute, Eastern New

Mexico University, Portales

CYNTHIA IRWIN-WILLIAMS
American Museum of Natural History

Radiation Accidents and
Emergencies

Local emergencies, small accidents,
and major catastrophes involving ion-
izing radiation were the main topics
of discussion at a symposium on
radiation accidents and emergencies in
medicine, research, and industry held
in Chicago, 19-20 December 1963.

All pertinent aspects of a pure
emergency situation were covered—
accident dosimetry, handling of spills,
medical aspects, mass survey prob-
lems, control of post-accident expo-

sures, psychological and legal con-
siderations, public relations, and
others.

In most accident or emergency sit-
uations (that is, incidents resulting
from accidents where prompt action
is necessary), the intelligent attention
and full capacity of the emergency
worker should be directed to the fol-
lowing sequence of action: (i) The
saving of lives (rescue operations,
protection from further injury, and
directing the victims back to active,
useful lives); (ii) containment mea-
sures and prevention of further in-
jury or threat of injury; (iii) salvage
of equipment and materials; and (iv)
turning the disaster site over to per-
sons interested in or responsible for
restoration.

The type of emergency action taken
in an area where radiation has been
released will depend on whether or
not there is a reasonable expectation
that anyone is present and alive. In
either case, the course of action to
be pursued should be determined by
the person designated as responsible
for the emergency action (E. Vallario
and R. Catlin, U.S. Atomic Energy
Commission). The risk to the rescue
workers should be weighed against the
probable success of the rescue action.
Attempts to rescue victims should be
regarded in the same context as any
other emergency action involving the
rescue of victims, regardless of the
type of hazard involved. Any rescue
activity that may involve substantial
personal risk should be performed by
volunteers, and all emergency workers
should be advised of such risks prior
to their participation.

From the legal point of view,
Forgotson (Walter E. Meyer Research
Institute of Law, Washington, D.C.)
pointed out that a particularly com-
plicated situation is presented when,
for the purpose of attempting or ef-
fecting a rescue of persons involved
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