3999

173, No.

27 August 1971
Vol.

A
9,
Z
.
0
0




BIOLOGICAL STUDIES

GLACIOLOGY

SNOW MEASUREMENTS

CLIMATE AND ATMOSPHERE
OCEANOGRAPHY

CONJUGATE PHENOMENA

AURORAL STUDIES

GONDWANALAND AND CONTINENTAL DRIFT

The first single-volume report of the extensive research conducted
in the Antarctic since the International Geophysical Year

Edited by Louis O. Quam
Director of the Office of Polar Programs of the
National Science Foundation

700 pages, hundreds of illustrations and tables, a comprehensive index,
52" x 48" full color wall map of Antarctica

Member’s price (with check accompanying order): $19.95
Regular price: $24.95
Orders to the Publication Sales Office,

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, N.W., Washington, D.C. 20005




225 anermoor St./Boston, Mass. 02132
(617)327-1600

- Please send me all the facts on how your n:?“"
DI- matics can demineralize my water cheaper,
and easier than I'm doing it now no matter h
I'm doing it.

Nam
Title

Company
Addres

S — —— —— . s o — — —

r
i
|
|
l
I
|
|
|
|
|
|
|
|
=
|
|

|
B
i
L




27 August 1971

Vol. 173, No. 3999

LeTTeRs Health Care Crisis: D. J. Fink; J. D. MacCarthy; Seeking Employment:
J. M. Veigel; Pesticide Labeling: C. H. Fox; Definition of “Good

Teaching”: D. B. Rinsley, Women in Physics: V. Kistiakowsky .. = . . . 766

eEDITORIAL AAAS Council Resolutions: F. B. Wood == = = . . . . o o 769

ARTICLES Pleistocene Changes in the Fauna and Flora of South America: B. S. Vuilleumier 771

Radiation Exposure in Air Travel: H. J. Schaefer .. ... .. .. .. .. ... .. .. . ...... 780

The Future Market for Ph.D.’s: D. Wolfle and C. V. Kidd .. ... ... ... .. .. .. ... .. 784

NEWS AND COMMENT Nixon's New Economic Policy: Hints of a Resurgence for R&D ... ... . ... . ... . 794
Geophysicists in Moscow: Signs of Easier Relations .. ... .. .. ... ... .. ... ... ... 797

Court Decision Jolts AEC . ... .. ... .. . . . . .. ... .. 799

DNA Double Helix: Photo Sends Controversy Spiraling . ............. .. .. ... .. 800

RESEARCH TOPICS Fusion Power: Progress and Problems: M. Seif . e so2

BOOK REVIEWS The Anatomy of a Scientific Institution, reviewed by R. E. Schofieid; other
reviews by C. Osgood, H. A. Schroeder, G. M. Dack, T. Thompson and
R. A. Meisch, E. L. Cockrum, J. T. Bartlett; Books Received . ... ... .. .. .. o 804

REPORTS Lunar Appennine-Hadley Region: Geological Implications of Earth-Based

Radar and Infrared Measurements: S. H. Zisk et al. .. ... ... ... .. ... ... ... ... .. .. 808
Jupiter: Its Captured Satellites: J. M. Bailey ... ... ... ... .. ... .. .. .. .. ... ... . .... 812
Antarctic Bottom Water: Major Change in Velocity during the Late Cenozoic
between Australia and Antarctica: N. D. Watkins and J. P. Kennett ................ 813
Time, Energy, and Territoriality of the Anna Hummingbird (Calypte anna): F. G. Stiles . . .. 818
ATHELSTAN SPILHAUS MINA REES GLENN T. SEABORG  DAVID BLACKWELL LEWIS M. BRANSCOMB
ROARD O SlEGTONS Retiring President, Chairman President President-Elect RICHARD H. BOLT BARRY COMMONER
VICE PRESIDENTS AND MATHEMATICS (A) PHYSICS (B) CHEMISTRY (C) ASTRONOMY (D)
H 0. Pollak Gaylord P. H il Charles C. Price Laurence W, Fredrick
SECTION SECRETARIES  [“\"q . " Albert M. Stone Leo Schubert Ario U. Landolt
PSYCHOLOGY (1) SOCIAL AND ECONOMIC SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L)
James E. Deese Daniel P. Moynihan. Cyril Smith
William D. Garvey Harvey Sapolsky Raymond J. Seeger
PHARMACEUTICAL SCIENCES (Ng} AGRICULTURE (0) INDUSTRIAL SCIENCE (P) EDUCATION (Q)
Wallace L. Guess Matthias Stelly Burton V. Dean J. David Lockard
John Autian Michael A. Farrell Jordan D. Lewis Phillip R. Fordyce
DIVISIONS ALASKA DIVISION PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN DIVISION
Laurence Iving Irma Duncan George E. Lindsay  Robert C. Miller John R. Lacher Marlowe G. Anderson
President Executive Secretary President Secretary President Executive Secretary

SCIENCE is published weekly, except the last week in December, but with an extra issue on the third Tuesday in November, by the American Association for the Advancement of
Science, 1515 M husetts Ave., NW, Washington, D.C. 20005. Now combined with The Scientific Monthly®. Second-class postage paid at Washington, D.C. Copyright @ 1971 Ilg
the American Association for the Advancement of Science. Annual subscription $20; foreign postage: Americas $3; overseas $5; air freight to Europe, North America, Near East S' £
single copies $1 (back issues, $2) except Guide to Scientific Instruments which is $4. School year subscription: 9 months, $15; 10 months, $16.75. Provide 4 weeks notice for
change of address, giving new and old address and zip codes. Send a recent address label. SCIENCE is indexed in the Reader’s Guide to Periodical Literature.




Identification of Each Human Chromosome with a Modified Giemsa Stain:
S. R. Patil, S. Merrick, H. A. Lubs ... ... . . . . . . . .

Insect Photoreceptor: An Internal Ocellus Is Present in Sphinx Moths: J. L. Eaton .......

Marihuana: Identification of Cannabinoids by Centrifugal Chromatography:
D. G. Petcoff et al. ... .. e

Ascorbate Sulfate: A Urinary Metabolite of Ascorbic Acid in Man:
E. M. Baker, III, et al. ... . . .

Leucylglycinamide Released from Oxytocin by Human Uterine Enzyme: R. Walter et al.

Human Fetal Cerebellar Cortex: Organization and Maturation of Cells in
vitro: L. W. Lapham and W. R. Markesbery .. .... ... .. . .. . . . . . . . @ @ @' uiiiieeueess

L- Dopa Disaggregation of Brain Polysome and Elevation of Brain Tryptophan:
. F. Weiss, H. N. Munro, R. J. Wurtman ... ... .. . . . i

Identification of the Germination Self-Inhibitor from Wheat Stem Rust Uredospores:
Y. Macko et al. ...

Pseudomonas aeruginosa: Growth in Distilled Water from Hospitals: M. §. Favero et al.

Pineal N-Acetyltransferase Activity: Effect of Sympathetic Stimulation:
P. H. Volkman and A. Heller ... .. . . . . . e

Subacute Sclerosing Panencephalitis: Isolation of Suppressed Measles Virus
from Lymph Node Biopsies: L. Horta-Barbosa et al. P

Host-Seeking Stimulant for Parasite of Corn Earworm: Isolation, Identification,
and Synthesis: R. L. Jones et al. ... ... . . ... . ... . ... ... ...

Latent Herpes Simplex Virus in Spinal Ganglia of Mice: J. G. Stevens and M. L. Cook

Serum Parathyroid Hormone in X-Linked Hypophosphatemia: C. Arnaud, F. Glorieux,
C. Scriver ..

Effects of Long-Term Reserpine Treatment on Brain Tyrosme Hydroxylase and
Behavioral Activity: D. S. Segal et al. . . R

Technical Comments: Microdroplets and Water Drop Freezing: P. V. Hobbs;
R. J. Cheng; Cloud Seeding Experiments: Possible Bias: S. M. Stigler ..............

MEETINGS The Precambrian: P. Cloud . ......... .. . . . . i,

COVER

821

822

824

826

827

829

833

835
836

839

840

842

843

845

847

849

851

Scanning electron micrograph of an
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LETTERS
Health Care Crisis

The fashion this season is to talk
about the health care crisis (7); four
years ago, style dictated discussion of
the health manpower crisis (2). The
attempt to solve both of these crises
has led to the definition of job roles
for new types of health professionals
and the development of programs to
train them (3) as well as the creation
of new medical schools and the ex-
pansion of enrollments at existing
schools [Table 6 in (4)]. Recently the
development of a new program to train
Ph.D.s in the life sciences as physi-
cians was reported in Science (5).

This response seems quite similar to
the outpouring of interest, energy, and
funds with which this nation met the
technology gap and the scientific-
engineering manpower crisis of the
Sputnik era (6). Once again, hearings
are held in the nation’s capital, pro-
grams are proposed, legislation is
enacted, projects are funded. A back-
ward glance at the fruits of the response
to the earlier crises may prove instruc-
tive.

Because science was stressed in the
elementary school, improved via new
curricula (BSCS biology, PSSC phys-
ics, Chem-Study chemistry) in the
high school, encouraged by summer
stipends at the college level, and sup-
ported extensively by grants and fel-
lowships at the graduate and post-
doctoral levels, many students who
might have entered other fields chose
to become scientists (7). Colleges and
universities, supported by grants from
the federal government via the Na-
tional Science Foundation and the De-
partment of Defense, expanded their
science staffs and enrollments, devel-
oped teaching and research programs
in such fields as high-energy particle
physics and molecular genetics, and
moved laboratories from the basements
of old buildings to the top floors of
new science centers. Of course, build-
ing faculties and facilities took time.

Now there is an overabundance of
Ph.D.s in all fields, especially the
sciences (8). While the job outlook
for scientists and engineers is the
worst in twenty years (9), the produc-
tion of new Ph.D’ in these very fields
is just reaching its peak. It appears
that there has been a tremendous waste
of both money and manpower because
of an overresponse to what was
perceived as a crisis.

Let us turn to the health field. It
currently takes 10 years for a first-year
medical student to enter the health
manpower pool; it takes 5 to 10 years
to plan and staff a new medical school
before it can accept its first class. The
training of other kinds of health pro-
fessionals is less extensive but may
still require 3 to 4 years beyond high
school or college. It may be true
that more doctors are needed; it is ap-
parent that doctors are useful to
people in a very real and personal
sense, unlike other highly trained pro-
fessionals; it is clear that we
could always export doctors to coun-
tries with health personnel shortages.
The time, effort, and expense involved
in training doctors and other health
professionals, however, compel me,
like Cassandra on the threshold, to
sound a warning against proceeding
too far too fast. The rapid increase in
enrollments in the health professions
has been documented (10); it would
be almost criminal to again encourage
our youth to enter a lengthy program
of specialized training if, when they
completed the course, they were to find
that the prize they had sought had
vanished.

DanIeL J. FINK
Department of Preventive Medicine
and Community Health, School of
Medicine and Dentistry,
University of Rochester,
Rochester, New York 14620
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As a member of the AAAS and a
physician in active practice in a rela-
tively rural environment, I feel that it
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is time to look at the other side of the
“health crisis” coin.

Those of us who are serving the
public in actual practice are virtually
unanimous in criticizing existing gov-
ernment health care programs for
their failure to improve our ability
to provide better medical care to the
recipients.

These government programs are char-
acterized by bureaucratic inefficiency
from top to bottom. Although the
amount of paper work involved has not
increased, there has not been much
improvement. The abundance of paper
work contributes appreciably to the
cost per patient of health care and is
disillusioning to even the most altru-
istically motivated idealists, who would
rather spend their efforts ministering to
the needs of the sick than rendering
reports to Caesar.

At the same time, inadequate fund-
ing combined with inflation are reduc-
ing the material rewards by which the
providers of health care are persuaded
to render services to recipients of gov-
ernment aid. Often this results in retro-
active refusal by government agencies
to pay for services that were apparently
authorized.

In addition, more and more people
are coming to believe that “medical
care is a right.” This portion of our
population makes increasingly irrespon-
sible demands on our overtaxed sys-
tem in. the form of minor complaints
that formerly would not have resulted
in a visit to the hospital or to the doc-
tor’s office.

Whereas all of us in practice are
well aware of deficiencies in the health
care that is available to a small seg-
ment of our population, certain political
leaders have made extravagant claims
and promises, which can only be inter-
preted as having been made for po-
litical gain. The inflated expectations
brought about by these politicians, to-
gether with the defective administration
of existing programs and inadequate
funding, may actually be reducing the
quality of medical care available to
some people in the United States.

JouN D. MACCARTHY
635 Cedar Street, Elko, Nevada 89801

Seeking Employment

In view of the current crisis in em-
ployment opportunities for Ph.D. sci-
entists it is interesting to note both the
number and profile of those interested
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to plus 40CO°.

For size and speed, there's no better centrifuge
foryour laboratory than the Lourdes Beta-Fuge.
For more information, write Vernitron or con-

tact your local dealer...today. And you, too,
will praise the Lourdes.

@ Vernitron Medical Products, Inc.

Empire Bivd. & Terminal Lane, Caristadt, N.J. 07072
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in teaching at liberal arts colleges.

This year our department had a fac-
ulty opening for an experimental physi-
cal chemist. We placed an advertise-
ment for 2 weeks in a professional
magazine. We received a total of 281
applications. On the basis of current
or most recent full-time employment,
these can be categorized as follows:
(i) graduate students (23 percent);
(ii) first postdoctoral appointees (28
percent); (iii) second or later post-
doctoral appointees (11 percent); (iv)
faculty members (22 percent); (v) in-
dustrial employees (13 percent); and
(vi) government employees (2 per-
cent).

The percentages of currently unem-
ployed, female, and noncitizen appli-
cants were 12, 3, and 27, respectively.

JoN M. VEIGEL
Joint Science Department,
Claremont Colleges,
Claremont, California 91711

Pesticide Labeling

I am collecting case histories of
poisonings by combination preparations
of pesticides, particularly those com-
posed of various mixtures of phosphate
esters, carbamates, or chlorinated hy-
drocarbons. Those cases in which in-
formation about instructions for use
printed on labels have been inadequate,
confusing, contradictory, or absent are
especially pertinent to this study.

While there are many reported in-
stances of poisonings by individual
compounds, case reports in which sev-
eral pesticides in combination were
involved are not commonly reported in
the literature. Many poisonings from
these combinations may go unreported
owing to the difficulties in establishing
which of the agents is responsible for
the patient’s symptoms.

I urge scientists and physicians who
know of such cases to write to me.

CeciL H. Fox
Box 19367,
Washington, D.C. 20036

Definition of “Good Teaching”

In his letter of 11 June, Dow pleads
for a definition of “good teaching.”

A good teacher is a person who
provides far more than textbooks or
lectures; he offers himself as a model

for his students’ identification; through
him they not only know more than
they knew before, but also they are
more than they were before. A good
teacher, regardless of his subject,
catalyzes the student’s self-discovery,
and the joy of the ding an sich—
the thing-in-itself, the excitement of
knowing for itself. The great teacher
goes farther; in his unique way, he
legitimizes for his gifted students the
myriad awe-inspiring experiences from
which new creative possibilities and
combinations spring forth.

John Ciardi correctly notes that
American mass education aims for the
development of a universal standard
of subliteracy. As the educational edi-
fice weakens, its standards fall farther,
its incredible bureaucracy proliferates,
and it is no wonder that educators
must indulge in pseudoscientific, nu-
merological mumbledepeg to “discover”
what it is they think they are supposed
to be doing with students. As Dow
states, “many of the teaching-versus-
research studies . . . simply result in
quantifying the obvious.” How right
he is!

DonaLp B. RINSLEY
3212 Eveningside Drive,
Topeka, Kansas 66614

Women in Physics

The American Physical Society has
appointed a Committee on Women in
Physics which requests the following
information for its study.

First, we are compiling a roster of
women physicists and would very
much like to know the names and
present addresses of all women physi-
cists, especially those who are not mem-
bers of the American Physical Society.
The term physicist is meant to include
women with B.A.’s, B.Sc.’s, or higher
degrees who are actively engaged in
work related to physics and also women
with advanced degrees in physics work-
ing in areas not related to physics or
not presently working.

Second, we are soliciting comments
and recommendations to the commit-
tee from all women physicists, both
members of the American Physical
Society and nonmembers.

VERA KISTIAKOWSKY
Committee on Women in Physics,
575 Technology Square, Room 408,
Massachusetts Institute of Technology,
Cambridge 02139
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AAAS Council Resolations

The American Association for the Advancement of Science has had
a liberal policy with regard to the introduction of resolutions for en-
dorsement by Council. This has stimulated new thinking and has pro-
vided a means for assuring relevance and responsiveness during this
period of transition for science and technology. It is important to assure
that this responsiveness is accompanied by appropriate responsibility.

The Committee on Council Affairs, of which I am a member, has the
responsibility of studying the resolutions and recommending Council
action. Many types of resolutions have been sent to this committee.
When resolutions are clearly inappropriate, time is lost by the committee
in discussing them and time has obviously been spent by the sponsor
in preparing them. It seems in order to indicate the nature of resolutions
that are appropriate and the nature of those that are not.

One of the objects of the Association stated in its constitution is
“to improve the effectiveness of science in the promotion of human
welfare.” All too often the words “human welfare” have been taken as
the sole basis for a resolution; the “effectiveness of science” or, indeed,
any relationship to science has either been ignored or been introduced
under very weak rationalization.

Frequently, these resolutions have strongly suggested an attempt to
use the name of the Association to support political convictions held
by the sponsor. The Committee on Council Affairs does not consider that
the Association’s purposes include publicizing the political views of its
members.

On many occasions, the forms of the resolutions have also been in-
appropriate for support by a body of scientists supposedly acting on
scientific evidence. This has been particularly noticeable in the “where-
ases” preceding the resolution, which have sometimes been inaccurate
in content and ridiculous in length. For example, one resolution sub-

" mitted in 1970 stated: “Whereas this opinion is shared by leading

scientists throughout the world. . . .” Under questioning, the author was
unable to name any “leading scientists” who shared the opinion and
finally said he “thought” that “some” foreign scientists would agree. This
sort of loose and careless language does not impress the committee and
raises doubts as to the intellectual honesty of the sponsor of the resolu-
tion.

The use of words such as “conclusive proof,” without any evidence
as to the nature of the proof or where it is to be found, does not help
the committee to gauge the soundness of a resolution. Whenever resolu-
tions require specialized knowledge for their consideration, their movers
should make it their responsibility to provide such knowledge, so that
the committee and the Council can act appropriately. Motions for action
requiring financial backing by the Association should include realistic
budget estimates. Explicit instructions for submission of resolutions
will be published annually in the September issue of the A4A4S Bulletin.

The time may well come when scientists will need to speak out to-
gether on matters of concern to us all. The authority of our Association
will have been greatly weakened if we have passed resolutions on
matters unrelated to science or have forced through Council resolutions
on which scientists hold widely divergent views.—FRANK BRADSHAW
Woob, Department of Physics and Astronomy, University of Florida,
Gainesville 32601



preclse volumes
automatically

If you need to dispense precise volumes of liquid .. . . in auto-

mated, semi-automatic, or on-demand applications . .. our

- "Precision Liquid Dispenser will solve some of the problems
encountered in other dispensers. It offers high precision over
arange of 1 ul to 10 ml. Any of eight syringes with Teflon*
.tlpped pl "ngers may be used interchangeably. Cycling rates
for collecting and dlspensmg are admstable. With our Teflon
dispensing tips your system may be completely inert. Delivery
volume is adjustable continually irom 2% to 100% of the

-syringe scale. O If you need to dehver microliter volumes, :

: precisely. .. investigate our Precision Liquid Dispenser. s

. 'described inour catalog...letus send you a copy. Write to

Hamilton Company, 2O Box 307 Whittier, _Calufomia 90608

i 1978 r.N

nyPoni‘\@sii@iera‘ﬁ M#'ﬁm :




Labeled Compounds for
Cell Wall Research

Sialic Acid
N-Acetyl-neuraminic-4-C'4 Acid
NEC-615 45-55mc/mM $105/10uc $360/50uc

Other compounds of related interest:

D-Mannosamine-C!4 (U) Hydrochloride
NEC-613 175-225mc/mM $100/50uc $450/250u.c

D-Glucosamine-C'4 (U) Hydrochloride
NEC-500X >200mc/mM $65/50uc $300/250uc
L-Fucose-H3 (G)

NET-296 1-5c¢/mM $33/250uc $75/1mc
$225/5mc

L-Fucose-1-C14

NEC-602 40-55mc/mM $90/50uc $400/250pc

PLACE YOUR ORDER COLLECT.

@&V New England Nuclear

575 Albany Street. Boston. Mass. 02118
Customer Service: (617) 482-9595

Canada: nada Ltd., Dorval, Quebec
Europe: NEN Chemicals GmbH
Dreieichenhain bei Frankfurt, Germany

Circle No. 91 on Readers’ Service Card

Free bulletin
describing important
new research
equipment for

Neurophysiologists (] e

Experimental ¢ & e
psychologists

Eye, brain,

heart researchers
Other life scientists

» Low-cost histogram
analyzer for on-line data
reduction and analysis.

¢ Experiment control (preci-
sion timing, sequencing of
events).

e Stimulators (both modular
and integrated).

* Amplifiers and preamplifiers
(general and microelectrode).

* Discriminators, counters, timers,
ratemeters, hard-copy interfaces.

Write for Bulletin LS-201. Ortec
Incorporated, 133 Midland Road,
Oak Ridge, Tenn, 37830.

Phone (615) 482-4411.

In Europe: Ortec GmbH, 8 Miinchen
13, Frankfurter Ring 81, W. Germany.

ORTEC

In the U.K.: Ortec Ltd., Dallow Road, n

Luton, Bedfordshire, England. AN gQHEBEE company

Circle No. 92 on Readers’ Service Card
27 AUGUST 1971

" CYCLIC AMP

by G. ALAN ROBISON and EARL W. SUTHER-
LAND, both at the Department of Pharmacology,
School of Medicine, Vanderbilt Univ., Nashville, Ten-
nessee, and R. W. BUTCHER, Department of Bio-
chemistry, Univ. of Massachusetts Medical School,
Worcester, Mass.

This long awaited volume presents a comprehensive
and critical review of our present knowledge of the
many roles of cyclic AMP in biological processes, as
well as a description of the methods used to gain this
knowledge. The specific functions of AMP and implica-
tions for future research are included. The book con-
tains over 1500 references, and 53% of them are to
papers published in 1968 or later.

CONTENTS: Appendix on the Assay of Cyclic AMP.
Cyclic AMP and Hormone Action. Chemistry of
Cyclic Nucleoside Phosphates and Synthesis of Analogs.
Formation and Metabolism of Cyclic AMP. Some
Actions of Cyclic AMP. The Catecholamines. Glucagon
and Insulin. Lipolysis in Adipose Tissue. Cyclic AMP
and Steroidogenesis. Other Hormones. Other Cyclic
Nucleotides. August 1971, about 500 pp., $17.50

ADVANCES IN CELL
AND MOLECULAR BIOLOGY

Volume 1

edited by ERNEST J. DuPRAW, Stanford Univ.
School of Medicine, Stanford, California

This new serial publication provides succinct reviews
of the several areas of cell and molecular biology re-
ceiving the most attention as the various volumes go to
press. In addition to updating material in the text Cell
and Molecular Biology, the series provides excellent
summaries of new research trends for students and
resecarch workers alike, Topics covered in this first
volume include: the biology and chemistry of chromo-
somal proteins, molecular mechanisms of chromosome
breakage and rejoining, the molecular architecture of
synaptonemal complexes, and chromosome alterations
in human carcinogenesis.

1971, 328 pp., $15.00

ENZYME PURIFICATION
AND RELATED TECHNIQUES

Volume 22 of Methods in Enzymology
Series Editors: SIDNEY P. COLOWICK and NATHAN O.
CAPLAN

edited by WILLIAM B. JAKOBY, Section on Enzymes
and Cellular Biochemistry, National Inst. of Arthritis
and Metabolic Diseases, National Inst. of Health,
Bethesda, Md.

This volume is a comprehensive sourcebook of avail-
able methods for enzyme purification. It presents frac-
tionation techniques based on molecular size, shape,
solubility, and charge, and includes a section on the
assessment of purification. It also covers the processes
of microbial growth for both small- and large-scale
preparation, the isolation of certain organelles, and
various methods of extraction. A discussion of large-
scale enzyme preparation outlines many possibilities
for working with more laboratory quantities of protein.
1971, 660 pp., $29.50

A STATISTICAL MANUAL
FOR CHEMISTS

SECOND EDITION

by EDWARD L. BAUER, Winthrop Laboratories,
Rensselaer, N.Y.

CONTENTS: Fundamentals. The Average. Experi-
mental Design and the Analysis of Variance. The Com-
parison of Two Averages. Analysis of Variance by
Range. Control Charts. Correlated Variables. Sampling.
Control of Routine Analysis.

August 1971, about 190 pp., in preparation
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were at that time gathered in a single
circumpolar sialic blob, one might vis-
ualize such a late pre-Paleozoic glacial
episode as being truly “worldwide” as
far as records are concerned. Since
there is enough evidence to suggest both
that this might be so and that it could
provide a well-defined operational
boundary between Paleozoic and pre-
Paleozoic, the possibility deserves in-
tensive, .open-minded study. An inter-
esting possibility to be considered here
involves the idea that associated lower-
ing of groundwater levels might be
reflected by the deep leaching and oxi-
dation of much older BIF protores
commonly observed where glacial de-
posits of younger pre-Paleozoic age
are missing,.

If Cloud’s model of early biospheric-
atmospheric-lithospheric evolution is
valid, then the onset of red-bed sedi-
mentation should be expected to over-
lap only slightly in time with the last
major episode of banded iron forma-
tion, denoting another phase of crustal
evolution that scems to have time sig-
nificance and generally to separate
older from younger Proterozoic. Stro-
matolite zonation, if it can be shown
to have consistent interregional appli-
cations, would apply on a scale of units
hundreds of millions of years long, and
primarily to the younger (middle and
upper) Proterozoic. Soviet stromatolite
students generally have supported this
view, recently with the limited concur-
rence of Martin Glaessner and associ-
ates and of Cloud. But at this confer-
ence both Hans Hofmann and Paul
Hoffman strongly questioned the utility
of interbasinal stromatolite correlation
on grounds of their experience with the
Proterozoic rocks of Canada.

All this interplay made evident both
a broad agreement about the main
modalities of crustal evolution during
pre-Paleozoic time in North America,
and much disagreement about details,
about the philosophy on which a strat-
igraphic nomenclature or symbolism
should be based, and on how many
major divisions should be recognized
and what names or symbols should be
applied to them. In general this is so
the world over at the present time. In
broad terms, informed geologists gen-
erally recognize (i) a basal granite-
greenstone-graywacke-bedded  chert-
amphibolite facies older than about
2.4 to 2.7 aeons; (ii) an intermediate
facies of mainly ensialic clastic prisms
or wedges that includes the oldest clean
quartzites and generally the youngest

banded iron formation above the green-
stone-granite facies and older than
about 1.8 to 2.1 aeons; and (iii) a
younger, more diversified set of rocks
which characteristically include the old-
est red beds, an abundance of com-
monly stromatolitic carbonate rocks,
and, at many places tillite-containing
sediments somewhat older than about
0.6 aeon. The words Archean, Eparch-
ean, Katarchean, lower Proterozoic,
and middle and upper Proterozoic are
commonly applied to these divisions or
parts of them; but, even though the
same broad groupings of rocks are rec-
ognized, usage of terms is not consistent
from one continent and country to an-
other, and there seems to be little pros-
pect of agreement on a uniform global
nomenclature at this time.

The consensus at the Medicine Bow
conference, insofar as there was one,
was that it would be premature to seek
nomenclatural agreement. In retrospect
it seems not terribly important that we
could not agree on names Or precise
boundaries in view of the fact that we
did see the same broad trends and were
able to discuss them without much
terminological difficulty. This is attrib-
utable, above all, to the magnificent
labors of the last two generations of
geochronologists. But that does not
mean that radiometric numbers should
define rather than calibrate crustal evo-
Iution. The issue will be rejoined—there
is no doubt of that. And if it is suc-
cessfully resolved, the groundwork laid
at this conference may take some of
the credit.

PresTON CLOUD
Department of Geological Sciences,
University of California,
Santa Barbara 93106

Notes

1. The terms Archean and Proterozoic here refer
tc major divisions of the pre-Paleozoic, older
and younger, respectively, than about 25 to
2.6 aeons, following current practice in Canada
where the great bulk of North American pre-
Paleozoic rocks are found. Two of the re-
spondents to a draft of this report objected to
that usage as not properly reflecting the lack
of agreement on nomenclature at the confer-
ence. Another felt “that almost everyone agreed
that the Precambrian . . . should be divided
by arbitrary absolute time boundaries.” T did
not detect such a consensus, and it is con-
venient for present purposes, and consistent
with much accepted practice, to utilize the
terms Archean and Proterozoic in their Cana-
dian sense. The reader should realize, however,
both that opinion and practice are unsettled
and that there was no agreement among the
conferees in favor of this or any other termi-
nology.

2. My research on the primitive earth, my con-

tribution to this conference, and the expenses
of attendance and participation by H. L.
Allsopp, R. L. McConnell, and myself were
supported by NSF grant GB-7851 and NASA
Exobiology grant NGR-05-010-035.
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Little, Brown, Boston, 1971. xvi, 224 pp.
$7.95.

Combustion-Driven Oscillations in In-
dustry. Abbott A. Putnam. Elsevier, New
York, 1971. xiv, 208 pp., illus. $18.50.
Fuel and Energy Series. )

Computer Methods for Ships Surface
Design. Chengi Kuo. Elsevier, New York,
1971, x, 224 pp., illus $15.90

Conference on Beneficial Uses of Ther-
mal Discharges. Albany, N.Y., September
1970. Satyendra P. Mathur and Ronald
Stewart, Eds. New York State Department
of Environmental Conservation, Albany,
1971. 228 pp., illus. Paper, $10.

A Course in Statistical Thermodynamics.
Joseph Kestin and J. R. Dorfman. Aca-
demic Press, New York, 1971. xviii, 578
pp., illus. $17.50.

Crystal Chemistry and Semiconduction
in Transition Metal Binary Compounds.
J. P. Suchet. Academic Press, New York,
1971. xx, 380 pp., illus. $22.

Developments in Applied Spectroscopy.
Vol. 9. Papers from a symposium, Chica-
go, June, 1970. E. L. Grove and A. J.
Perkins, Eds. Plenum, New York, 1971.
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