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@ IN THE SERVICE OF SCIENCE

LKB INSTRUMENTS INC., 12221 PARKLAWN DRIVE, ROCKVILLE, MD. 20852
11744 WILSHIRE BOULEVARD, LOS ANGELES, CALIF. 90025

The Egyptians Worked Harder than LKB
Making

Pyramids

THE PYRAMITOME is LKB's

Pyramid Maker. It's a microtome as well.
This latest addition to the Ultramicrotomy
Laboratory offers the simplest and most
effective solution to the shaping of spe-
cimen blocks.

The use of glass knives not only pro-
vides the specimen blocks with ab-
solutely parallel and mirror-smooth
facets, but also prevents dust contamina-
tion during pyramid shaping.

Without relocating the specimen it is
possible to cut large survey sections
in straight ribbons, free from “fringed
edges”, that are easily collected from
the surface of the trough liquid.

An LKB Pyramitome in your laboratory
releases the Ultrotome for finer and more
precise operations.

Write to the address above for our il-
lustrated brochure.

Sales and service in USA: New York, Boston,
Washington, Chicago, St. Louis, Atlanta,
Houston, Los Angeles; in Europe: Stockholm,
The Hague, Copenhagen, Rome, Vienna,
London; and throughout the world.
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Equip your lab from the 1970 Nalgene
Labware Catalog. 44 pages of illustra-
tions, prices and specifications for more
than 180 different products. Every one
designed for a specific laboratory appli-
cation and precision-molded from the
proper resin. Every one unbreakable,
easy to handle, and easy to clean. The
most complete line of plastics products
for the laboratory.

Nalgene Graduates and Beakers. Trans-
parent, autoclavable TPX, and durable
polypropylene. All with easy-to-read
graduations. 10-4000 ml.

Nalgene Laboratory Bottles and Car-
boys. Over 30 styles for every laboratory
application. Leakproof, cylindrical, rec-
tangular, square. With and without han-
dles, spigots, tubulation. Many autoclav-
able. Polypropylene, polyethylene, PVC,
~ Teflon® FEP, polycarbonate. New spigot
for leakproof performance. 1 oz.-13 gal.

Nalgene Pipet Cleaning Equipment. Effi-
cient washer-rinser can’t back siphon,
has a wide range of speeds and cycles.
Pipet jars and baskets are also unbreak-
able, easy to handle, and resistant to
cleaning solutions.

Nalgene Wash Bottles. With new screw
closure that makes this universal favorite
even more convenient. Polyethylene and
Teflon FEP. 30-1000 ml.

New fjor 1970

Nalgene Labware . .. better all the time!
New designs, new resins and new prod-
ucts continue to make plastics a univer-
sal labware material.

NALGENE _L{_xlu?r.n ¥
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NALGENE LABWARE DIVISION )

150mm Desiccator. New, personal-sized
unit. Unbreakable, priced so every bench
chemist or student can have his own.

Rectangular Bottles. Saves up to /3 in
shelf space. Linear polyethylene. 4-32 oz.

Fernbach Culture Flask. 2800 ml capac-
ity provides needed surface area for cul-
tures. Unbreakable, transparent polycar-
bonate. Autoclavable.

Drop Dispenser Bottle. Always dis-
penses just one drop at a time. Poly-
ethylene. 15-250 mil.

Unitary Dropping Bottles. New design,
delivers only drops at a time, never a
stream—no matter how hard you squeeze.

Leakproof screw closures. Polyethylene,

125 and 250 ml.

Evaporating and Titrating Dish. 100mm x
42mm, approximate brim capacity, 175
ml. Resists fluoride solutions and HF, can
be safely used with infrared heat up to
135° C for evaporations. Polypropylene.

Opaque white color provides excellent-

background for color titrations.

s« Your best
/ laboratory
/ -Olooo |

4 NALGE

Order Nalgene® Labware from our new Catalog. For your free copy, ask your laboratory supply dealer.
Or, write Dept. 85171, Nalgene Labware Division, Nalge Company, Rochester, N.Y. 14602.

E



15 May 1970

Vol. 168, No. 3933

LETTERS Chance Favors the Mind Prepared: G. F. Sutton; W. R. Ashby: Population Crisis and
Extremism: R. B. Kelman; H. H. Suter; Strategic Postures: D. G. Brennan; Society

of Ciphers: W. H. Bell; G. W. Swenson, Jr. ... ... . ... ... .. .. .. 0 i, 777

EDITORIAL The Changing Job Market .. ... .. i ittt e 781
ARTICLES Optical Spectra of Molecules at Low Temperature: B. Meyer ................ ..., 783

Enzymes Activated by Monovalent Cations: C. H. Suelter ... ... ....................... 789

Power Dissipation in Information Processing: R. W. Keyes ... ... ... ... ... ... ... ..... 796

NEWS AND COMMENT  Science Policy: Budget Cuts Prompt Closer Look at the System ........................ 802
Contraceptive Technology: Advances Needed in Fundamental Research ................. 805

House Bill Hits Campus Unrest .. ... . 807

Blue-Ribbon Panel Tells How To Avoid “Charitable Crisis” .......................... 808

RESEARCH TOPICS Element 105 Synthesized and Named Hahnium by Berkeley Researchers ................ 810
Astrophysics: Model Proposed for Galactic Magnetic Field .. ... ... ... .............. 811

BOOK REVIEWS Mental Health and Social Polich, reviewed by J. A. Clausen; other reviews by
I. P. Howard, J. W. Fairbairn, S. L. Miller, C. L. Gazin, S. E. Schnatterly;
Books Received . ......... . . e 812

REPORTS Layered Basic Complex in Oceanic Crust, Romanche Fracture, Equatorial Atlantic

Ocean: W. G. Melson and G. Thompson .................. P 817
Filamentary Crystal Growth Associated with Impact Craters from Hypervelocnty

Microparticles: O. E. Berg and J. A. M. McDonnell . . iiiie.... 820
Pleistocene Pa]eotemperatures: C. Emiliani .. .. ... . . e 822
Chemical Composition of the Lunar Surface in a Terra Region near the Crater

Tycho: J. H. Patterson et al. .. ... ... ... ... ... ... ... 825
Phobos: Preliminary Results from Mariner 7: B. A, Smith .. .. ... ... ... ... ... ........ 828
Paleomagnetism and Gondwanaland: M. W. McElhinny and G. R. Luck ... ............ .. 830
Pyroxene-Garnet Transformation in Coorara Meteorite: J. V. Smith and B. Mason ........ 832

Orientation Order of Dipole Molecules in the Surface of Embryonic Droplets:
F. F. Abralham .. . . . 833

Palmoxylon simperi and Palmoxylon pristina: Two Pre-Cretaceous Angiosperms from
Utah: W. D. Tidwell et al. 835




MEETINGS

Alkaloid from Fire Ant Venom: Identification and Synthesis: J. G. MacConnell,
M. S. Blum, H. M. Fales ...... ... .. . . . . . . . ... A

Antagonism by DDT of the Effect of Valinomycin on a Synthetic Membrane: B. D. Hilton
and R. D. O’Brien ... ... ... ... . .. . e,

Mosaic Mutants: Absence in a Eucaryotic Organism: A. Fjeld ... .. . ... .. ... ..........

Metabolite of (—)-trans-A®-Tetrahydrocannabinol: Identification and Synthesis:
R. L. Foltz et al... . ... . . . . . e

On the Apparent Homology of Actin and Tubulin: R. E. Stephens ....... .. ... ... ... ...

Ultrastruciure of Secretory and High-Polymer Serum Immunoglobin A of Human and
Rabbit Origin: S-E. Svehag and B. Bloth ... .. ... ... . ... . ... .. ... ..............

L-Dopa: Effect on Concentrations of Dopamine, Norepinephrine, and Serotonin
in Brains of Mice: G. M. Everett and J. W. Borcherding . ... ......................

Somatic Cell Mating and Segregation in Chimeric Frogs: E. P. Volpe and E. M. Earley . ...

Immune Responses of Inbred Mice to Repeated Low Doses of Antigen: Relationship to
Histqcompatibility (H-2) Type: N. M. Vaz and B. B. Levine ... ............... ...

Catecholamine Biosynthesis in Brains of Rats Treated with Morphine: D. H. Clouet and
M. Ratner ... ... ...

Chemical Inducers of Oviposition for the Corn Earworm, Heliothis zea (Boddie):
R. L. Jones et al. ... .. . . .

Hydrocephalus in Mice Inoculated Neonatally by the Oronasal Route with Reovirus Type 1:
P. A. Phillips, M. P. Alpers, N. F. Stanley ...... ... ... . ... .. .. ... ..............

Human Cystinosis: Intracellular Deposition of Cystine: K. Hummeler et al. ...... ... ....
Orotidinuria Induced by Allopurinol: R, M. Fox, D. Royse-Smith, W. J. O’Sullivan ........

Endotoxin: Stimulation of Bone Resorption in Tissue Culture: E. Hausmann, L. G. Raisz,
W. A. Miller ... .

Teratogenic Evaluation of 2,4,5-T: K. D. Courtney et al. .. ............................

Norepinephrine Turnover and Metabolism in Rat Brain after Long-Term Administration
of Imipramine: J. J. Schildkraut, A. Winokur, C. W. Applegate ....................

Visual Experience Modifies Distribution of Horizontally and Vertically Oriented Receptive
Fields in Cats: H. V. B. Hirsch and D. N. Spinelli ... ... ... ... ... ... ... . .......

Physiological Responses of Infant Rats to Separation from Their Mothers: M. A. Hofer .. ..
Fixation Produced by Conflict: E. B. Karsh . ......... ... ... .. .. ... ... ... .........
Technical Comments: Brood Care in Halictid Bees: S. W. T. Batra and G. E. Bohart;

Interaction of Plant Hormones: Abscisic and Gibberellic Acids:
B. V. Milborrow; R. E. Drury ... . ... ... . . . . ettt innenaeann

South Pole Reaches the Sahara: R. W. Fairbridge; Courses ...................coou.u...

COVER

University]

840

841
843

844
845

847

849
850

852
854
856

858
859
861

862
864

867

869
871
873

875

878

Conjoined pair of leopard frogs (Rana
pipiens) that had been united in para-
biosis in early embryonic development
(60 hours after fertilization). The co-
partners are blood cell chimeras and are
immunologically tolerant of each other’s
blood antigens. See page 850. [E. Peter
Volpe and Elizabeth M. Earley, Tulane



The 2420 Tri-Carb Spectrometer
...a totally new concept
In liquid scintillation

ELIMINATES ONE-BY-ONE
TRANSFER OF SAMPLES

Counting vials for the 2420 are packed in
50-vial, disposable Servo-Trays™ (shown
above) that function as both shipping
containers and sample trays.They are de-
livered ready to use, enclosed in protec-
tive polyethylene blister packs. The user
fills the vials with scintillator solution and
sample, attaches caps, and places the
Servo-Traysinto the instrument for count-
ing. An automatic, multiple pipetter is
available for high speed filling of vials in
Servo-Trays. When counting is completed,
Servo-Trays may be disposed of as de-
sired. Sample vials need never be removed
from the trays, and one-by-one sample
handling is completely eliminated.

Paclkard

SIMPLE TO OPERATE

Only three push buttons are required for
day-to-day operation of the instrument.
Six sets of preset counting conditions
automatically establish optimum discrim-
inator and amplifier settings for com-
monly-counted nuclides in either single
or double-labeled samples. An on-line
electronic computer processes the data.

The 2420 Tri-Carb Spectrometer was
designed for maximum user conven-
ience—from sample preparation to
data reduction and print-out. For
complete information on this new
system see your Packard Sales Engi-
neer or write for Bulletin 1117 U.

PACKARD INSTRUMENT COMPANY, INC.
2200 WARRENVILLE ROAD * DOWNERS GROVE, ILLINOIS 60515

PACKARD INSTRUMENT INTERNATIONAL S.A.
TALSTRASSE 38

. 8001 ZURICH, SWITZERLAND

SUBSIDIARIES OF AIVIBAC INDUSTRIES, INC.

LEASE AND RENTAL PLANS ARE AVAILABLE FOR ALL PACKARD INSTRUMENTATION. WRITE FOR DETAILS.
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Concepts from Union Carbide:

Cryogenic freezing of
red blood cells

Probably no single problem has received
more attention from cryobiologists than
the preservation of the human red cell.
And with good reason. Procedures that ex-
tend the supply of erythrocytes for trans-
I_usion have meaning in terms of human
ives.

The prospect of a frozen blood reserve has

been a matter of intensive interest to the

blood banking agencies for the past twenty

years;somehave played a majorrolein the

scientificattack on the problem. It has not

beeneasy. ltwasobservedin 1941 thatred

cells (suitably protected with additive sub-
stances) could survive the drastic environ-
mentalchanges induced by freezing. Since

then, processes have been sought for the

preservation of blood in the frozen state

that would providea useful and acceptable

productfor transfusion. As evidenced over

the past decade by the successful transfu-
sion of thousands of units of blood pre-
served in the frozen state, that goal seems

to have been reached.

The current limitation of twenty-one to
twenty-eight days for blood preserved by
conventional methods in the liquid state
hasoften taxed the resources of the organi-
zations that undertake to provide our com-
munities with supplies of this indispens-

to —196°C —with liquid nitrogen, the most
commonly used refrigerant. Associated
withsuchstorage equipmentarecryogenic
shipping units that permit transport of
blood inthe frozen state without danger of
a destructive rise in temperature that
Fnight render the blood cells unfit for trans-
usion.

The refrigerator shown here stores red
blood cells for transfusions. No other cryogenic
refrigerator provides as much storage capacity
in as little space as the LINDE LR-1000.

LINDE cryogenic refrigerators

come in all shapes and sizes

Union Carbide Corporation produces a full line of
cryogenic refrigerators, dewars, and controlled-rate
freezers. These low-temperature liquid nitrogen
units can solve your preservation problems.

Until recently, blood could only be stored for about
twenty-one days. Now, it can be stored for a century
or more and, when thawed, be as viable as it was

able agent. Therelatively short shelf life of
the cellular components of blood adds to
the problem of coordinating supply with
demand. The less common blood types
sometimes are difficult to procure, but
even the more common types may vary in
supply at any given time.

Red cell wastage is an inevitable conse-

quence of the dating period necessarily
imposed on blood stored at 4°C. A primary
objective of agencies interested in preserv-
ingblood atlow temperatures is to prevent
this wastage. Another, of course, is to as-
sureadequatereservesofall types of blood
at all times for each community. Conceiv-

o A
Small quantities of blood are instantly
frozen for long-term storage in the drop-
let freezer. A mechanically vibrated
syringe releases droplets into a revolving
rum of liquid nitrogen. The frozen drop-
lets are collected in the base. Thousands

the day it was taken from the donor.

r————————————----'

I Union Carbide Corporation
Linde Division

ably then, as frozen blood banks become  ofdroplets can be collected from each | Dept. SC-9
established in various parts of the country,  sample for use as reference specimens. I P.O.Box 264
an integrated and computerized inventory - L. Box

system could be developed that would re-
sult in an effective national reserve.

Several practical approaches to the pres-
ervationof blood atlow temperatures have
evolved. All have some elements in com-
mon. A solution of additives, often called
cryoprotective agents—glycerol is the out-

The banking of frozen blood with longer
shelf life should considerably enhance the
ability of the blood supply agencies to
meet demand and might influence current
procurement practices. The use of cryo-
genic storage equipment would provide a
margin of safety for autologous blood bank-
ing in which individuals of rare blood type

I Radio City Station, New York, N.Y. 10019

] ! would like additional information:

-0 LN; refrigerators {0 Temperature/level controllers |
I O LNz dewars [J Liquid nitrogen storage and supply 1

standing example—is combined with the  would establish areserve of their own | 1
red cells from which most of the plasma  blood in anticipation of later need. Prob- Name = BrATorT

andmuchof the other cellular components  ably most important in terms of medical | (Please Print or Type) |
of blood (leukocytes and thrombocytes) need, the availability of banks of frozen "

have been removed. This isdone in special red cells would seem likely to lead to the | Stree |
containers in which the erythrocytes are  development of banks of the other cellu- 1
cooled and placed in long-term storage. lar components of blood. With current 1 City. State Zip Code

When needed, the erythrocytes are with-
drawn from storage, warmed, and sub-
jected to a washing procedure to remove
the protective agent before transfusion.

The heart of a frozen blood reserve is the
storage facility. Storage equipment is of
two general types: cryogenic and noncryo-
genic. The latter provides temperatures
down to about —85°C and depends on
electricpower. The cryogenic equipment is
independent of a power source and pro-
vides lower storage temperatures—down
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liquid state storage procedures, platelets

and leukocytes—far less stable than the
red cell—are without transfusion value
within about three days or less after dona-
tion. Atpresent, theonly prospectfor estab-
lishing a large-scale reserve of these
invaluable components is to preserve
them in the frozen state. Although low
temperature preservation procedures for
these cells are not technically as far ad-
vanced as for the red cell, several blood
laboratories are fully aware of the need
and are attacking the problem vigorously.

VLTI I CRYOGENIC
(7.Y:{:{11 ]9 PRODUCTS

UNION CARBIDE CORPORATION, LINDE DIVISION,

270 PARK AVENUE, NEW YORK, N.Y. 10017

LINDE and UNION CARBIDE are registered trademarks of

Union Carbide Corporation.
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WANG LABORATORIES, INC.
Dept. 5Q, 836 North St., Tewksbury, Mass. 01876
Tel. (617) 851-7311

[ Please send more information on the 3300. I want to know
how much it can help me in the final analysis.

[ Please send a price quotationon a user system,
NAME/TITLE

ORGANIZATION

ADDRESS

CITY STATE ZIP

WANG’S NEW 3300

TheFirst “BASIC”
Time Sharing System
Under$20,000

The 3300 is a time sharing mini-computer system for only
14 the cost of subscription services or other in-house time
sharing systems. That, in itself, is very therapeutic.

And any anxieties about communicating with a computer
can be eliminated by BASIC. The popular conversational
language, ideal for beginners and experts alike. It’s simple
to get involved with a 3300. Begin a system with just one
terminal if you like. Then add hardware as needed to
accommodate up to 16 users, or to broaden system

capability. It’s truly _@ w ANG

mind expanding.
LABORATORIES, INC.




Until now you couldn’t
get power, precision,
low cost and small
size all in one
power supply.

ISCO has changed
all that.

The ISCO Model 490 Power
Supply provides either constant
current or constant voltage with
unusual stability, compactness,
and light weight. Any current from
0 to 150 ma can be obtained at
any voltage from O to 1,000 volts.
Constant voltage or constant cur-
rent output will not vary more
than =0.3% throughout the en-
tire range. RMS ripple and noise
are less than .02%. The instru-
ment is completely solid state and
is protected against overvoltage,
overcurrent, and short circuits.

Please request brochure PS37
for complete information.

INSTRUMENTATION
SPECIALTIES CO., INC.

4700 SUPERIOR LINCOLM, NEBRASKA 88504
PHONE (402) 434-0231 CABLE 1SCOLAB LINCOLN

Strategic Postures

In “Strategic arms talks: What is ne-
gotiable?” (27 Mar., p. 1707), Andrew
Hamilton mentioned the three negoti-
ating strategies discussed by President
Nixon in his foreign policy message on
18 February. Hamilton correctly iden-
tified the third as reducing offensive
forces, but he added: “It is notable
that the President did not mention re-
strictions on defensive weapons such
as the ABM in the third approach. One
school of strategists, led by Herman
Kahn and Donald Brennan of the Hud-
son Institute, has for several years
advocated a ‘defense race’ as a more
stable form of competition than an
offense race.” ,

It is correct that I have been advo-
cating a substantial shift in emphasis
to defense, as opposed to offense. . . .
But, in associating my views with the
President’s third strategy, I believe
Hamilton read into the strategy an as-
sociation that was not intended. In the
President’s message, after he listed the
three categories of negotiations (the
“strategies”), the paragraph immediate-
ly following the third reads: “Each of
these options was analyzed in relation
to various levels of strategic defensive
missiles, ABM’s.” It is quite clear that
this was intended to apply to the third
strategy no less than the other two.

I have favored shifting emphasis from
offense to defense not so much because
it would provide “a more stable form of
arms competition than an offense race,”
indeed there are few senses in which a
“more stable” situation would be a like-
ly outcome, but first and foremost be-
cause it could save enormous numbers
of lives, and save important resources
to support the survivors, in the event a
war actually occurred. [There are other
important reasons as well (/).] I am
quite willing that a suitable shift in em-
phasis should reduce Russian lives at
risk no less than American, and I do
not intrinsically favor a “defense race”
to bring this about.

There has been a major revolution in
the technology of active defense in the
past 6 or 7 years, and this makes it pos-
sible to favor live Americans in prefer-
ence to dead Russians in the procure-
ment of our strategic forces and in our
arms-control objectives. We should en-
courage the Soviets to exercise a simi-
lar preference—which they should find
natural—for live Russians in preference
to dead Americans. These preferences
would be ill served by limiting defenses
to very low levels, or zero, although an

all-out defense race is not needed
either. What is needed is a ceiling on
offensive forces, or better yet, substan-
tial reductions in offensive forces,
coupled with the deployment of signifi-
cant defenses. In general terms, at least,
a posture of this type could be devel-
oped within any one of the three gen-
eral categories mentioned in the Presi-
dent’s message. Whether it will be, of
course, remains to be seen.

D. G. BRENNAN
Hudson Institute,
Croton-on-Hudson, New York 10520
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Society of Ciphers

Joseph V. Smith is worried regarding
the invasion of his privacy by the use
of his social security number (Letters,
13 Mar.). I suggest that he relax since
the privacy of an individual to all in-
tents and purposes ceased with the pas-
sage of the Federal Income Tax Amend-
ment in 1913. . ..

WiLriaM H. BELL
R.F.D. Box 417, Miljord, Ohio 45150

In looking through my billfold, I find
the following frequently used identifica-
tion cards, each of which bears a dif-
ferent number: eight credit cards of
various Kkinds, driver’s license, firearm
owner’s registration, private pilot’s li-
cense, and two insurance company
identification cards. In addition, there
are at least a dozen other identity num-
bers which I use on rarer occasions.

The reason for these numbers is the
ambiguity of one’s name. If we had a
system of naming people which would
insure no duplication, we would need
no numbers, although for data process-
ing purposes the numbers are undoubt-
edly more convenient. Surely no one
would object to having a unique name.
Why then an objection to a unique
number? Assuming that a unique num-
ber is desirable, why not then have only
one per person, rather than dozens? The
social security number is unique and
serves well for identification. The soon-
er we can persuade our licensing and
accrediting agencies to adopt the one
number, the more convenient it will be
for the individual.

G. W. SWENSON, JR.
Box 2045, Champaign, lllinois 61820
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The 4x5'lab
camera that has a mind
of its own.

It gives you
perfect exposures.
Automatically.

From cat jaw to concrete, from spleen to
diatoms, whatever you photograph in your lab
—the new model Leitz ARISTOPHOT bellows
camera with automatic exposure control takes
the guesswork out of it.

This exposure system is fully transistorized,

with a photomultiplier detector, and practically
unlimited exposure range. You get exact
exposure control independent of bellows
extension, eyepieces and methods of
illumination. Exposure control is individually
adjustable to the characteristics of each

specimen. And can also be set manually.

The ARISTOPHOT is extremely versatile.
It can be used both with a microscope and a
macroscopic setup. The film speed range is
6 ASA to 10,700 ASA. The built-in vibration
damper on the shutter gives you perfect
picture sharpness at all magnifications and
shutter speeds.

Write for complete details and
specifications to:

E. Leitz, Inc., Rockleigh, N.J. 07647
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The Changing Job Market

Recently, Science had an opening for a proofreader. Among the appli-
cants was a Ph.D. in physics, who had been engaged in space research,
Our interviewer, feeling that the applicant was overqualified, named a
low salary. The physicist still wished to be considered; he said, “That
would feed me.” Further examples of an anecdotal kind are easily ob-
tainable. They lead to the impression that scientists are experiencing un-
usual difficulty in finding positions commensurate with their training.

Detailed, up-to-date quantitative evidence on the job market for sci-
entists is scarce. One of the best recent studies was conducted by Mrs.
Susanne Ellis* for the American Institute of Physics (AIP). She ex-
amined the placement of new Ph.D. physicists during the past 3 years.
The study confirmed that applicants are working harder to find jobs. In
1969, 52 percent of candidates sent applications to ten or more potential
industrial employers. This figure was up from 29 percent in 1967. At the
same time, the number of applicants whose efforts produced no offers
rose sharply. The survey revealed that 2.5 percent of the recent doctorate
holders are unemployed. But that percentage is deceptively low because,
of the 1969 physics Ph.D. graduates, 46 percent have accepted temporary
postdoctoral appointments. This figure is up from 6 percent in 1959 and
25 percent in 1967. Most of these temporary appointments were created
by the chairmen of physics departments for their own Ph.D. graduates.

The dark picture for physicists has its origins mainly in changes on the
academic scene. During the period of exponential growth of federal sup-
port, the number of positions available on university staffs increased in
spite of a lack of growth in the number of physics undergraduates. This
increase in faculties absorbed most of the new Ph.D.’s, When federal sup-
port leveled off, physics departments could not justify additional appoint-
ments to their staff. Industry and government, which together had been
employing about 30 percent of the new Ph.D.’s, could not absorb the sur-
plus. The kind of training that physicists have experienced is partly to
blame. The AIP survey reported that nonuniversity employers found
that physicists were overspecialized and less adaptable than engineers.
Engineers have been obtaining an extensive physics education as part of
their engineering training and are now taking positions that formerly
went exclusively to physicists.

In part, the employment problems of physicists represent a crisis of ex-
pectations. The AIP survey asked recent doctorate holders to name their
desired employer. As many as 57 percent named universities (where there
are few job openings), whereas only 4 percent named government and
almost none named 2-year colleges. The 2-year colleges employ only 1
percent of new Ph.D.’s and could use many more.

An article to be published in Sciencet sets forth results of a survey
of many fields conducted by the National Research Council. The survey
confirms the finding that most new Ph.D.’s must work harder to find
jobs, but differs from the AIP study in its assessment of the extent of
unemployment among new Ph.D.’s. The Council report is much more
cheerful.

Faced with the possibility of an excess of scientists, the Nixon ad-
ministration, in its 1971 budget, proposes to cut in half the number of
new fellowships and trainceships (Science, 1 May). Earlier years have
already seen severe pruning of such support. The proposed cuts will have
repercussions extending to the high schools, and the full effects will
endure for decades. Blinded by the prospects of short-term maladjust-
ments, the administration seems about to stumble into long-term de-
struction.—PHILIP H. ABELSON

*Susanne D. Ellis, speech presented at the Amercian Physical Society Meeting, Washing-
ton, D.C., 28 April 1970. 71 Office of Scientific Personnel, National Research Council, “Em-
ployment status of recent doctorate recipients,” Science, in press.
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glacial sequence is covered disconform-
ably by a widespread Silurian transgres-
sion, shales with graptolites. This in-
volves a curious contradiction to tra-
ditional ideas of the meaning of
graptolitic shales, usually taken to be
a deep-water facies with a pelagic
fauna. Fairbridge pointed out that there
were two sorts of transgression (apart
from those involving crustal move-
ment): eustatic and geoidal. A glacio-
eustatic rise would only be expected
to replace the water glacially removed
from the ocean, but an important polar
shift would call for a readjustment of
the geoid, that would be instantaneous
in the case of the ocean, while the
crustal adjustment would be quite slow,
The Silurian transgression seemed to be
one of the second type. As observed in
the field, the sub-Tassili (that is, pre-
Ordovician) erosion surface lacks major
conglomerates, but is marked by small
quartz gravels, often ‘“eolized,” even
with some small. “dreikanters.” The
underlying Precambrian is chemically
weathered and leached to a depth of 3
to 4 meters and is capped by a residual
hematitic crust or paleosol. Bogdanov
pointed out that the age of the last
major folding in the shield hereabout
was 1.5 to 1.6 X 10° years, but there
were some dates indicating 4 to 5 X 108
years. The latter were clearly incom-
patible with the fossil and structural
evidence of unwarped Ordovician.

It is interesting that there is wide-
spread evidence of eolian conditions
just prior to-the Ordovician in north
Africa [a subpolar(?) desert, for exam-
ple, Gobi], and there is also a wide-
spread Eocambrian glaciation. It seems
likely that the hematitic crust (residual
lateritic paleosol) and bleaching are relics
of seasonably warm wet weathering con-
ditions from well back in the Precam-
brian. In this environment a semiarid
pedimentational history could well have
been the last important event before
the arid conditions descended. Percy
Allen pointed out that wherever we saw
the contact there were no fragments of
the underlying basement in the trans-
gressive Ordovician pebble conglomer-
ate, which suggested a long intervening
period of subaerial history associated
with a great climate change. De Charpal
noted that the kaolinitic weathering
observed by us east of Hoggar became
gradually replaced by illite farther to
the northwest; this might suggest a late
Precambrian pole position still farther
to the northwest.

Paul Potter (University of Indiana)
presented a clear analysis of the geom-

etry of the sand bodies, emphasizing
the distinction between the piedmont
fan type that thins distally and paralic
type that thins landward. Jean-Philippe
Mangin (University of Nice) stressed the
unusual relationship in the Ordovician
glacials where both the underlying beds
were sandstones and so were the tillites.
Indeed it seems clear that often the
only major difference in lithology was
that the underlying sands were frozen,
and therefore temporarily “lithified” by
permafrost, while the overlying tills
were mostly laid down during retreat
stages; then, after total deglaciation,
the slight differences between “bedrock”
and “drift” require very close inspec-
tion. Fairbridge questioned the “fluvia-
tile” interpretation of some of the ‘“bed-
rock” (Ordovician) sands. It was not
enough to find them unfossiliferous
(actually, they are not), but the struc-
ture, granulometry, and gross distri-
bution must be considered. Mixture
with both eolian and marine conditions
must be regarded as normal. Statistically
the chances for continental preservation
are always less than for marine. In
desert regions such as eastern Saudi
Arabia, the desert dune sands (that
started as fluvial sands) are regularly
dumped onto the beach by the westerly
winds and then they are redistributed
as offshore bars. Many of the so-called
“eolian” sandstones of the American
West are regarded by Fairbridge as
marine, although the grains may well
be “eolized.” In the case of the Saharan
Ordovician the near-parallel division of
most of the cross-bedded units (and the
less-than-25-degree dips) speak for a
marine setting. The current is systemati-
cally north to northwest, which seems
to be general paleoslope of the craton,
followed later by the ice, and later still
by the outwash sandurs. Jdo José Biga-
rella (University of Parana, Brazil) con-
firmed that the structural form of most
of the cross-bedding (except in the gla-
cial outwash) was marine.

Adolf Seilacher (University of Tiib-
ingen, Germany) demonstrated how he
found fossils or tracks of trilobites and
traces of other marine life systemati-
cally almost through the entire mid-
Saharan Ordovician section. The fossils
suggest that the glaciation was in or
immediately followed the Upper Cara-
docian. These observations offered fur-
ther confirmation that the cross-bedding
was marine and that the continental
glaciers came down to form ice shelves
comparable, say, with those of the Ross
Sea and the Weddell Sea today.

The last session was devoted to talks
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