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Fishing for exciting, 
new curricular ideas? 

I, 

,( II 

Saunders biology texts- 
the perfect bait to catch your students' interest. 



Ballnsky: An Introduction to Embryology, 4th EditIon. Hazen: Readings in Population and community 
The developmental biology of animals has come to meanBalinsky Ecology, 3rd Edition. Put ecology in a better perspective for 
to thousands over the years. Today the revised fourth edition your students with this fascinating and informative reader. Its 27 
continues to meet the needs of modern courses through major papers span 30 years and include both classic and contemporary 
revisions in the text. Substantial coverage has been added on the pieces. Dr. Hazen provides an extensive introduction to each 
recent research on cell shape changes, while additional coverage section, and supplies additional commentary on each of the pa- 
details the morphogenetic movements in mesenchyme. The mate- pers. Fifteen of the articles are new to this edition. Organized into 
rial on gastrulation, the genetic activities involved, and the role of four sections, the book examines in turn: Single Species 
induction in differential translation and transcription is greatly ex- Populations-Organisms in Space and Time; Relations between 
panded. New discussion of in vitro studies of mammalian eggs, and Organisms-Competition and Predation; Metabolism - 

more information on the chemical aspects of differentiation have Energetics and Productivity; and Communities of Organisms. 
been added. By B. I. Balinsky, Univ. of Witwatersrand, South Edited by William E. 1-lazen, San Diego State Univ. About 400 pp. 
Africa. About 575 pp. 475 ill. Ready April. Order #1518-X. Just Ready. Order #4607-7. 

DeRobertis, Saez & DeRobertis: cell Biology, 6th 1-lollander & Gupta: Light Microscopy-Principles 
Edition. This respected text has long stood out from others in its and Practices. A Coordinated Tape/Filmstrip Presentation. 
field by virtue of its full and balanced consideration of morphologi- 
cal, chemical, and physiological aspects of cell biology. The new Dispense with the chore of rehashing basic techniques for each 
sixth edition upholds this reputation through its extensively revised incoming class. Here's a new audio-visual program that teaches 
and expanded coverage of enzyme kinetics, chloroplasts, and students everything from optics to photomicroscopy. Fifteen 
molecular biology of muscle. The student will find that this book minutes' classroom time each day can in two weeks orient your 
provides crisp new insights into all aspects of life at the cellular level, students to procedures they'll use throughout their academic 

E.M.F. DeRobertis Jr., both of the careers and beyond. Special attention is given to methods of By E.D.P. DeRobertis and sample preparation and to the problem of obtaining meaningful Univ. of Bueno Aires; and Francisco A. Saez, Institute for the definition of cellular features. Other areas of attention include: 
Investigation of Biological Sciences, Montevideo. About 500 PP. darkfield microscopy, polarized light, fluorescence microscopy, 
400 ill. Just Ready. Order #3043-X. and photomicroscopy. By David I-I. Hollander and Prabodh K. 

crang & Ward: Electron Microscopy-Principles Gupta, both of Johns Hopkins Univ. School of Medicine. Ten 
and Practices. A Coordinated Tape/Filmstrip Presentation. filmstrips, about five C-60 audio cassetes. Ready Summer. 
When your students are ready to learn the techniques of electron- Order #9879-4. 
microscopy, this new audio-visual program will be the perfect tool 
for their instruction. It provides pictorial and verbal instruction for Walker: Vertebrate Dissection, 5th Edition. Students 
both common and exotic procedures used in working with biologi- can benefit more from laboratory investigation with Dr. Walker's 
cal specimens. Optical and chemical principles are explained, and guidance. His systemic approach to vertebrate dissection offers 
key steps in manipulation are demonstrated. The ten filmstrips and true structural comparison between the dogfish, mudpuppy, cat, 
five cassettes include coverage of enzyme localization, autoradiog- rabbit, and (new to this edition) mink. Material on mammalian 
raphy, freeze-etching, x-ray microanalysis, etc. An ancillary book- muscle now provides better correlation between species, and the 
let provides information additional to that contained in the a/v exposition of circulation has been rewritten to cover arteries and 
program. By Richard E. Crang and Jack A. Ward, both of Bowling veins simultaneously. The fifth edition also features a host of new 
Green State Univ. Ten filmstrips, five C-60 audio cassettes, and a drawings, and concordance with the Nomina Anatomica Vet- 
softcover booklet of approx. 100 pp. Ready Spring. erinaria of 1973. By Warren F. Walker, Jr., Oberlin College. About 

Order #9880-8. 43O pp. 240 ill. Soft cover. Ready April. Order #9098-X. 

Welty: The Life of Birds, 2nd Edition. The first edition of 
this text was hailed as "the best and broadest coverage of bird Wetzel: Limnology. A renowned authority on lakes and 
biology" (American Birds). The newly revised second edition streams correlates modern curricular trends with his own teaching 
promises to uphold this reputation with extensively revised mate- experience in this outstanding new limnology text. His book opens 
rial on plumage and molting, metabolism, reproduction, behavior, with a discussion of the basic physical and chemical properties and 
migration, orientation, population dynamics, and conservation, the functioning of lake systems. The bulk of the text is then devoted 
The Life of Birds is an incomparable introduction to ornithology for to an integrated functional treatment of the biota and their interac- 
students, and a fascinadng tome for any bird lover. By Joel Carl tion with the environment-an integration unique in the literature. 
Welty, formerly of Beloit College. About 675 pp. 320 ill. Just By Robert G. Wetzel, Kellogg Biological Station, Michigan State 
Ready. Order #9231-1. Univ. About 400 pp. 150 ill. Ready July. Order #9240-0. 
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LETTERS Nuclear Power Risks: J. Selbin; Coastal Zone Management: R. W. Knecht; 
Recoverable Oil and Gas Resources: D. Reister and H. Davitian; 
Gnosis and Reductionism: T. Roszak; Clarification: J. L. Heilbron; 
Accurate References: R. A. Duce.789 

EDITORIAL Mineral Research in Turkey.793 

ARTICLES Environmental Impact of a Geothermal Power Plant: R. C. Axtmann.795 

Shrubs-A Neglected Resource of Arid Lands: C. M. McKell.803 

Organization for Science and Technology in the Executive Branch.810 

NEWS AND COMMENT Edelin Trial: Jury Not Persuaded by Scientists for the Defense.814 

ERDA Awards a $350,000 Laser Fusion Contract to KMS.817 

Auto Emissions: EPA Decision Due on Another Clean-up Delay.818 

Antarctica's Future: Will Oslo Talks on Resources Mean That Scientists 

Have to Move Over?.820 

RESEARCH NEWS Project FAMOUS: Exploring the Mid-Atlantic Ridge.823 

Suhmersibles A Research Technology Whose Time Has Come?.824 

AAAS NEWS Annual Meeting Retrospective; AAAS Board Urges Continuation of ERTS; 
Miscellaneous Notes; NOVA Program Schedule.826 

BOOK REVIEWS The Path to the Double Helix, reviewed by S. S. Cohen; The St. Kitts 
Vervet, D. J. Chivers; Avian Speciation in Tropical South America, 
I. M. Diamond; Books Received.827 

BOARD OP DIRECTORS ROGER REVELLE' MARGARET MEAO WILLIAM 0. MC ELROY RICHARD H. BOLT.. 'EMILIO Q. DADDAIf 10 
R tiring President, Chairman President President.Eiect KENNETH B. CLARK EDWARD E. DAVID, JR. 

CHAIRMEN AND . MATHEMATICS (A) PHYSICS (B) CHEMISTRY. (C) . ASTRONOMY (0) 
Victor L. KIee . . Vi tor F. Weisskopf William E. Hanford Ciri Sagan 

SECRETARIES OF Truman A. Botta RoIf H. Sin lair Leo Schubert 'Arlo El. Lanclolt 
AAAS SECTIONS. 

PSYCHOLOGY (J) SOCIAL AND ECONOMIC SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING (M) 
Richard C. Atkinson Seymour H. Lipset Roger C. Buck . Edward Wenk, Jr. 
Edwin P. Hollander Da ieI Rich George Basalla . . Paul H. Robbiiis 

EDUCATION (0) . DENTISTRY (R) PHARMACEUTICAL SCIENCES (5) INFORMATION, COMPUTING,, AND COMMUNICATIOh 
F. James Rutherford . Clifton 0. Dummett James T. Doluisie . Martin Greenberger 
Phillip R. Fordyce - Sholom Pearlman Raymond Jan Joseph Becker 

DIVISIONS , ALASKA DIVISION PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN DIVISI 
William E. Davis Irma Dincan George A. zentmyer R bert T. Orr Joseph A. Schufle Max P. Dunford 
thairman, Ese utive 'Committee Executive Secretary President . Secratary.Treasurer President Executive Officer 

SCIENCE is published waekly, except the last week In December, but with an extra issue on the fourth Tuesday in November, by the American Association for the Advancement of 
Science, 1515 Massachusetts Ave., NW, Washington, D.C. 20005. Now combined with The Scientific MonthlyO. Second- lass postage paid at Washington, D.C. Copyright ? I 75 by 
the American Association for the Advancement of S ience. Member rates on request. Annual subscription $40; foreign postage: Americas $&. overseas $5, air lift to Europe $20. 
Single copies $1 (back issues. $2) except Guide to Scientific Instruments which is $4. School year subscription: 9 months $30; 10 months $33.50. Provide B 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. 



AMER WAN ASSOCIATION FO DVANOEMENT . OF ScIENcE 

REPORTS Trichlorofluoromethane in the Troposphere, Distribution and Increase, 1971 
to 1974: P. E. Wilkniss et al.832 

Deep Seismic Reflection Results from the Gulf of Mexico: Part I: 
J. S. Watkins et al..834 

Porphyrin Triplet State Probing the Diffusion of Oxygen in Hemoglobin: 
B. Alpert and L. Lindqvist.836 

Quantum Sensitivity of Rods in the Toad Retina: G. L. Fain.838 

p-Chloroamphetamine: Selective Neurotoxic Action in Brain-: J. A. Harvey, 
S. E. MeMaster, L. M. Yunger.841 

Copulatory Plugs in Snakes: Enforced Chastity: M. C. Devine.844 

Cyclic AMP and Cyclic GMP May Mediate Opposite Neuronal Responses in the 
Rat Cerebral Cortex: T. W. Stone, D. A. Taylor, F. E. Bloom.845 

Beta Cell Culture on Synthetic Capillaries: An Artificial Endocrine Pancreas: 
W. L. Chick, A. A. Like, V. Lauris.847 

Conjugal Transfer of a Chromosomal Gene Determining Production of Enterotoxin 
in Vibrio cholerae: M. L. Vasil, R. K. Holmes, R. A. Finkeistein.849 

Mapping of Functional Neural Pathways by Autoradiographic Survey of Local 
Metabolic Rate with [14CjDeoxyglucose: C. Kennedy et al.850 

Tryptoline Formation by a Preparation from Brain with 5-Methyltetrahydrofolic 
Acid and Tryptamine: R. J. Wyatt et al.853 

Primate Type C Virus p30 Antigen in Cells from Humans with Acute Leukemia: 
C. J. Sherr and G. J. Todaro.855 

Potassium Chloride-Induced Lordosis Behavior in Rats Is Mediated by the 
Adrenal Glands: R. E. Whalen, B. L. Neubauer, B. B. Gorzalka.857 

Technical Comments: Electronic and Catalytic Properties of Tungsten Carbide: 
L. H. Bennett et al.; Analysis of Human Chronic Pain: F. L. Bookstein; 
B. B. Wolf]; E. J. Posavac; G. Timmermans and R. A. Sternbach; Plutonium-244 
Fission Tracks: An Alternative Explanation for Excess Tracks in Lunar 
Whitlockites: P. Pellas and D. Storzer; I. D. Hutcheon and P. B. Price.858 
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MEASUREMENTiOMPUTATION: changing things for the better 

* Degree/radian selection. 

* Choice of floating-point or scientific notation, 
and control over the number of places displayed. 
When numbers get too large or too small for 

the floating-point, the display automatically switches to scientific. 

* Single-keystroke calculation of a common 
antilog (oX) 

In addition, the HP-2 1 gives you 

* Keys for all the basic trigonometric functions (sin, 
cos, tan, sin, cos, tan1). 

* Keys for ex, yX, Ln, Log, \/7 lIx, xy, rr. 

* A 10-digit display and 2-digit exponent. Rounding 

to last displayed digit. 
* Error displayed if you key in an impossible 

instruction. 
* The HP logic system and four-register stack that 

save you keystrokes, show you all intermediate 
results, let you proceed naturally through the 
most complicated expressions without restruc- 
turing or keeping track of parentheses, and let 
you backtrack to correct errors. 

* Function keys where you can see them with- 
out moving your hand (unless you're a 
southpaw). 

* Execution of any function in less than one second. 
'' 

In keeping the price down, we haven't skimped 
on traditional HP quality details, some of which 
you can see and feel, many of which are hidden. 

* Double-injected keys. The legends go all the way 
through and will never wear off. 

Another pocket-sized * Positive click on each key so you'll feel the 
connection. 

scientific achievement: * Moisture barrier under the keyboard to protect 

The HP-21. $125* against spills. 
* Single-unit battery pack that can only be 

We designed it for what we believe to be a inserted the right way, plus recharger. 
growing class of calculator-oriented people who * Gold-plated internal connections. 
appreciate the very high quality that we put into 
HP pocket calculators but who don't require all the * Recessed display for better visibility outdoors. 
features and functions of our HP-45, 55, and 65. * Rugged case with rounded edges. Withstands 

The HP-2 1 is more compact than our other poc- most tumbles to the floor. 
ket-sized calculators. Closer to palm size. The * Soft vinyl zippered carrying pouch. 
minute you've grasped its keyboard's elegant 
simplicity, you'll see that it has considerably You will find the HP-21 at leading department 
more capability than our pace-setting HP-35, stores and college book stores throughout the 
presented in an easily comprehensible way. United States, along with our other hand-held 

models for science and business. For the name of 
* An addressable storage register with four-rule your nearest dealer, write to Hewlett-Packard, 

arithmetic in and out. or call toll-free, (800) 538-7922 (in California it's 

* Rectangular-to-polar conversion and vice versa. (800) 662-9862). 



This new instrumentation 
recorder could be the only one 
you'll ever need. And it's so quiet 
all you hear is its purr. 

Now that digital measurements are the thing, 
many laboratories find that they must add a digi- 
tal recorder to their list of basic equipment. On 
the surface, this looks like only a minor compli- 
cation, but it can become a big problem. If the 
scientist is not careful in making his selection, he 
may well find that he needs a different kind of 
digital recorder each time he acquires a new 
digital instrument. 

Our new 5150A Thermal Printer can help you 
avoid this costly equipment escalation because it 
satisfies the vast majority of digital recording 
requirements. Take the problem of different in- 
strument output codes for example. The 5150A 
handles most cases: it has plug-ins for direct 
interfacing with ASCII-byte serial and BCD 
parallel outputs. It will even accommodate a 
combination of the two codes. 

The 5150A has a full 64-character alpha- 
numeric printing set and 20-column capacity 
when equipped with the ASCII plug-in. With the 
BCD plug-in, it offers a choice of 10 or 20 columns, 
each with a flexible 16-character set. If the stan- 
dard set won't do, it can be factory-programmed 
to meet almost any desired character need at 
low cost. 

With the scanner plug-in, the 5150A saves 
you systems design time and equipment cost 
by providing automatic data acquisition from 
as many as 13 ASCII-coded instruments on the 
Hewlett-Packard Interface Bus. Add the clock 
option and the 5150A records the time of each 
scan cycle-which can be set at selected inter- 
vals from two seconds to one hour. 

Once you get the 5150A in your laboratory, 
you'll particularly appreciate the quiet of its ther- 
mal printing technique. It has no print wheels, For more information, write to us. Hewlett- 
hammers or inking system-no clank or rattle- Packard, 1507 Page Mill Road, Palo Alto, 
just a quiet purr. Priced at $800* for the main- California 94304. 
frame and $i1o to $250* for the plug-ins, the 
51 50A is easily the new price/performance leader Domestic USA prices only 00542 

in instrumentation recorders. 
* Mail to: Hewlett-Packard, 1507 Page Miii Road, Palo Alto, CA 94304 

HP-21 Scientific Calculator 

* I HP 5150A Thermal Printer 

* Name_____________________________ Tide____________________ 
* Company HE WLETT PACKARD ______________ 
* Address ___________________________________________________ 

Sales and service from 172 offices in 65 countries. ., City Stale Zip 
Palo Alto Cahioma 54354 



Unless you scrutinized our catalog pretty carefully you'd never know that when 
we're analyzing our labeled compounds for impurities we run Iwo radio- 
chromatog rams, not just one. For the second scan we dilute the compound 1:100, 
then compare this to the elevated areas of the base line. By this method we can 
determine with greater accuracy the percentage of impurities -typically to 
within 0.5%. 

The small extra step in our quality control system increases your 
assurance of a better product, and it's one of the many reasons why people 
choose New England Nuclear. 

A 

, New England Nuclear 
575 Albany Street, Boston Massachusetts 02118 
customer Service 617-482-9595 

canada: NEN canada Ltd Dorval Quebec H9P 1B3 Tel (514) 636-4971 Telex 05-821808 
Europe: NEN chemicals GmbH D6072 Dregeichenhain Siemensstrasse 1 W Germany Tel Langen (061031 85035 
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kets for all manner of artifacts that interact with the cus- 

w: 
for costly materials of the rarest purity open mass mar- 

* * * * * * * V omer's central nervous system, homunculi who live in tiny 
* boxes and are looking for new work beyond telling time and 

performing difficult calculations. When complexity is afford- 
able, one can do almost anything. * V V W V V The technology that generates the dots for the printing 
press turned out to be the way to carve and deposit the 
patterns the computers generate. From serving the printing 

'"': ,? "'' ' and graphic industry for a long time, we know that 
. ,.'-.,.... ..... ,, ...,.. technology well and currently serve the photolithographic 

departments of today's electronics industry not only with 
or high-resolution plates and light-sensitive resists but by en- 

Complexity is no longer objectionable couraging communication within their craft. 
Here, for example, are the titles of papers presented at 

the most recent of the Kodak Microelectronics Seminars: 
The "Oxygen Effect" in Photoresists and Its Manifestation 
in Processing Parameters 

It began to happen quite recently. Engineers, realizing that A Laser Reticle Generator 
the mythical mind of the well-programmed and capacious Performance of an EBPG (Electron Beam Pattern 
digital computer does not boggle, put it to work translating Generator) as a Link in a Semiconductor Chip 
mind-boggling complexities of logic into physical form. The Manufacturing Chain 
ancient philosophers who invented logic as a game that is Mechanistic Aspects of Photocrosslinking in 
all in the mind had perhaps never actually encountered Negative Photoresists 
minds that do not boggle. To put logical constructs into a Modelling Positive Photoresist 
physical form that is readily multiplied, one turns to a craft An Electrical Method for Detecting Pinholes 
generally credited to Gutenberg. The particular physical Effective Water Removal from High-Resolution Plates 
form, whether a metal-oxide-semiconductor (MOS) chip, Advances in Contact and Proximity Printing 
a bipolar integrated circuit, or a charge-coupled device Holographically Prepared Gratings for Integrated Optics 
(CCD), rests also on subsequent contributions by the artists Chrome Is for Car Bumpers and LSI Mask Technology 
who invented photography, by the inorganic chemists who The Characterization of Positive Photoresists 
vied to discover new elements in rocks, by the physicists who Processing Techniques 
invented quanta and electrons to explain their experiments, The Chemistry and Control of Processing 
by the organic polymer chemists, even by us in one small High-Resolution Plates 
way or another. Lenses and Optical System Used in Microelectronics 

The physical form comes down to a bit of jewel patterned Monosubstituted Vinyl Polymers as Highly Sensitive 
in lines and dots much finer than those by which a printing Negative Electron Beam Resists 
press prints pictures. The scanning electron microscope dis- 
closes thousands of electronically active and passive com- If any of them specifically interest you drop us a note at 
ponents tied together by logic. Economies of duplication and Dept. 55W, Kodak, Rochester, N.Y. requesting a copy. 

To the biomedical reader: 
Have Dept. 55Z at Kodak, Rochester, N.Y. 14650 send tion, in teaching, in record management. Also to our 
you the Directory of KODAK Products and Services vast array of literature on those uses of our products. 
for the Health Sciences. It guides you to products em- You may find it more useful than the story about the 
ployed in the laboratory, in diagnosis and documenta- dots. 

N 
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AMERICAN ASSOCIATION FOR Mineral Research in Turkey 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the Attending a meeting in Ankara during February was no holiday. 
presentacion and discussion of important issues Going and returning, about half of a group of 16 had some kind of mis- 
related to the advancement of science, including 
the presentation of minority or conflicting points hap-lost luggage, canceled flights, or missed connections. Ankara was 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- cold, electric power was intermittent, and there was a heavy acrid smog. 
ingly, alt articles published in Science-including Despite these handicaps, visitors came away with a favorable view 
editorials, news and comment, and book reviews 
-are signed and reflect the individual views of the of Turkish vitality and enterprise. They were especially impressed with 
authors and not official points of view adopted by the Mineral Research and Exploration Institute of Turkey. The institute, 
the AAAS or the institutions with which the authors 
are affiliated, knoWn locally as MTA, is an important factor in the development of the 

Editorial Board country. 
1975 

H. S. GUTowsKY DONALD LINOSLEY In 1935 when MTA was formed, there were practically no indigenous 
N. BRUCE HANNAY RUTH PATRICK geologists in Turkey. Today MTA has a staff of about 3000, of whom 
DONAL KENNEDY RAYMOND H. THOMPSON 
DANIEL E. KOSHLAND, JR. 'about 1000 are Turkish professional people including geologists, geo- 

1976 physicists, geochemists, mining engineers, and other experts, many of 
ALFRED E. BROWN FRANK PRESS whom had received grants from MTA for training abroad. The organiza- 
JAMES F. CRow FRANK W. PUTNAM tion carries through projects ranging from the discovery of resources to 
HANS LANOSBERO MAXINE SINoER 
EDWARD NEY ARTHUR M. SQUIRES the preparation of final comprehensive feasibility reports. These reports 

Editorial Staff include careful evaluations of reserves based on extensive drilling, 
Editor 

PHiLIP H. ABELSON descriptions of pilot plant work demonstrating methods of ore concen- 
Publisher Basin ss Manager tration, and planning for production plants. 
WILLIAM D. CAREY HANS NUsseAuM Most of the area of Turkey has been subjected to a series of tectonic 

Managing ditor: ROBERT v. ORMES events which have left very complex structures but also substantial 
Assistani Editors: ELLEN E. MURPHY, JOHN E. mineral resources. Turkish geologists have produced good maps of their 

RINOLE country and in the process have identified many exploitable occurrences. 
Assistant to the Editors: PATRICIA ROWE In recent years, geophysical methods have been particularly helpful. 
News and Corn,nent: JOHN WALSH, LUTHER J. Airborne surveys have led to discovery of an iron ore deposit sufficient 

CARTER, DEno H SHAPLEY, ROBERT GILLETTE, NicHo- to meet the nation's needs for a generation. Laboratory and pilot plant 
LAS WADE, CONSTANCE HOLDEN, BARBARA J. CULLITON, 
SCHERRAINE MACK studies have shown that the ore can be readily concentrated by magnetic 

Research News: ALLEN L. HAMMOND, WILLIAM separation. Airborne radiation measurements have also led to discovery 
D. METZ, THOMAS H. MAUOH II, JaMS L. MARX, of a large phosphate deposit, which will soon be providing all of 
ARTHUR L. ROBINSON, GINA BART KOLATA, FANNIE 
GROOM Turkey's requirements. 

Book Review: KATHERINE LivcN STON, LYNN The laboratories of MTA have made a significant contribution to 
MANFIELD, JANET KEoo solving local energy problems through development of a process that 

Cover Editor: GRAYCE FINGER upgrades the quality of lignite, which is the country's largest fossil fuel 
Editorial Assistants: MAROARET ALLEN, ISABELLA resource. This dusty fuel has a relatively low energy content of about 

BOULDIN, EL ANORE BUTZ, MARY DOREMAN, SYLVIA 
EBERHART, JUDITH GIVELBER, CORRINE HARRIS, NANCY 3100 kcal/ kg and a rather high sulfur content. When burned, the fuel 
HARTNAoEL, OLIVER HEATWOLE, CHRISTINE KARLIR, produces fumes and smoke. However, MTA has obtained international 
MARGARET LLOYD, ERIC POOOENPOHL, JEAN ROCKWOOD, 
LEAH RYAN, LOIS SCHMITT, RICHARD SeMIKLosa, patents on a process that produces a smokeless fuel yielding over 5000 
YA Li SWIGART, ELEANOR WARNER kcal/kg and at the same time lowers its sulfur content. To obtain this- 

Guide to Scientific Instruments: RICHARD SOMMER result, the lignite is briefly h ated to 4000'C and compressed. Considerable 
Menibersi ip Recrriitment: GWENDOLYN HUDDLE; water and most of the organically bound sulfur is thus driven off and the 

Subscription Records and Member Records: ANN end product is a solid briquette. 
RAGLAND 

Advertising Staff A tour of the laboratories at MTA created a mixed impression. Some 
Director Production Matiager of the was 1940. Some of the would be 
EARL I. SCHERAGO MARGARET STERLING equipment vintage techniques 

Advertising Sates Manager: RICHARD L. CHARLES regarded in the United States as antiquated. However, there was also 
a considerable amount of modern equipment. The scientists were busy, 

Sales: NEW YORK, N.Y. 10036: Herbert L. Burkiund, 
11 W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. absorbed in their work, oblivious to visitors. 
07076: C. Richard Calls, i2 Unami Lane (201-889- Because it has good leadership and because it contributes importantly 
4873); CHICAGo, iLL. 60611: Jack Ryan, Room 
2107, 919 N. Michigan Ave. (312-DE-7-4973); BEY- to meeting national needs, MTA enjoys good support from the govern- 
ERLY HILLs, CALIF. 90211: Wino Nance, iii N. La ment. Funds are provided with a minimum of haggling and Sadrettin 
Cienega Blvd. (213-657-2772); DORSET, VT. 05251: 
Fred W. Dieffenhach, Kent Hill Rd. (802-867-5581) Alpan, the drector general of MTA, has complete freedom to reallo- 
EDITORIAL CORRESPONDENCE: 1515 Massa- cate funds once a budget is approved. Moreover, in contrast to the situa- 
chusetcs Ave., NW, Washington, D.C. 20005. Phones: tion in the United States, appropriations are approved before the start 
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Speculations and facts on the sources of planers, 

Earth, and life by Robert lastrow, Philip Morrison, 

O rIgins: Cyril Ponnamperuma, George Wald. 

What is man's deepest mystery? talks, the listener learns how far we've 
Perhaps it is his own origin and that of come, what we now understand, and 
his world. How did life begin? Where? where we have to go. 

How did primitive life evolve into DESIGN IN THE UNIVERSE 
man? ... How did the earth form?... George Wald, Harvard University 
How was the universe created? ... What 
of the genesis, life, and death of stars? ORIGINSis an attractive album with 
... What do pulsars and quasars signify? four 50-minute cassettes and an 
How were elements created? accompanying booklet. Ideas, facts, and speculations are given in layman's TO THE THRESHOLD OF LIFE 

language-just as they were originally Robert Jastrow, NASA Institute for 
Four of the world's leading scientists given in public lectures in Space Studies 
probe these questions in ORIGINS. Washington, D.C. 
They talk of experiments that recreate the This album is ideal for the inquisitive 
conditions for life ... speculations on mind that wants to understand the 
the forces of evolution ... clues to life nature of stars, the universe, the earth, THE ORIGIN OF LIFE 
oflgins found in meteorites.., the and life. For the science student, Cyril Ponnamperuma, University of 
underlying order in the chaotic formation ORIGINS shows how scientific method Maryland 
of stars and solar systems ... the search and tools-those of chemistry, physics, 
for the true age of the earth. astronomy and geology-can be applied 

to this basic mystery. And for everyone, 
ORIGINS is the opportunity to listen INTELLIGENT LIFE BEYOND THE 

The quest to understand our beginnings to scientific work-in-progress. UNIVERSE 
is an eternal one. We've used our Philip Morrison, Massachusetts Institute 
intuition, our reasoning ability, and the 
steady accumulation of scientific tools Price: $34.95 to AAAS members. of Technology 
to follow that quest. Through these four $39.95 to nonmembers. 

AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE 
A A A S Department 0-2 

1515 Massachusetts Avenue, NW., Washington, D. C. 20005 

Please send me _____ albums of ORIGINS at $39.95 each ($34.95 for AAAS members). 
w Check enclosed D Please bill me later 
(Member orders must be accompanied by remittance.) 

Name 

Address 

City _____________________________________________________________- State ____________________________ Zip 


