


You Separate Small Samples 
in a Hurry at 95,000 rpm with the 

Airfuge Ultracentrifuge 
The AirfugeB miniature ultracentrifuge is one of hold microliter-sized tubes; the EM-90 Rotor for 

the most useful developments in centrifugation in preparing particles for electron microscopy; 
years. It reaches speeds of 95,000 rpm and generates the Batch Rotor for pelleting 2 to 7-ml size samples; 
forces of 178,000 g in less than a and the Chylomicron Rotor for 
minute, so your work gets done fast. clarifying lipemic sera. 

Now there's an optional Digital So whenever your small samples 
Speed Readout that displays rotor need high forces, think of the efficient, 
speed throughout the run. This new quiet Airfuge ultracentrifuge. For 
accessory is particularly useful for more information about the Airfuge 
molecular weight determinations, and its many applications, write for 
and is a convenience any time. SB-557 to Beckman Instruments, Inc., 

Five rotors are available for the Spinco Division, 1117 California 
Airfuge: two fixed angle rotors that Avenue, Palo Alto, CA 94304. 
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It was a pipe dream o 
as ago. A computer you 

,, ,md in your pocket, so yo 
could run programs at 
home or while travel- 

a remarkable deeree of 
ication to be car 

pipe dream made real: in your pocket. 
AD Sharp PC-1211 Pnrtnt vVlLL WONDER3 

NEVER CEASE? 
The Sharp Pocket C 

pdter even has some feak 
that the big ones don't h 
such as reservable keys. 

Commonly used cornmanus, 
:atements, mathematical func- 

unload programs using alm Ins, almost anything can be 
any cassette recorder arounc signed to these k---- 

You can even hook up If you don't \ ceep 
:lling out the sta PRINT, 

:xample, you slmply assign it to, say, lerrer "A." 
listing itself. :reafter you press one key instead of five. Math- 

BASIC SPOKE  tical functions like 
The PC-1211 Pocket Computer nas a aor m a m  S can be assigned. 

display that scrolls right or 1, f i g  UP A2 + B.' Or RUN. 
alphanumeric characters. i so on. 

This allows the program to ctlsplay ~ S V U ~ O ~ S  me PC-1211 has % PC-1211 with apthzlprinter. 

asking for data, as well as any other prompti many more fascinating features. It's more than a 
program requires. It also allows you to look fantastic tool. It's an intellectual adventure. 
at the program listing, line by line. Go to your local computer store and 

If you don't know Basic, the PC-1211 
is a good way to 1earn.There are 22 state- 

- fool around with one.You'li see that we 
SH haven't exaggerated in the least about the 

ments and 12 commands at your disposal, Sharp PC- 1211 Pocket Computer. 
Sharp E l m n i c c  Corp., 10 Keystone Place, Paramus, N.J. 07652 

Circle No. 295 on Readers' Sewice Card 

ng the 
- 

LV 
Or,  
Anc 

sophist 
around .. 

st 
tic 
as! 

I lines. ,. 

tement I 
1 .. 

om- 
.--.-. 



ISSN 0036-8075 

8 May 1981 
Volume 212. No. 4495 SCIENCE 

LETTERS Universe Beyond the Galaxies: J .  Kra~ls ;  Cattle Breeding: M. W. Fox; 
G .  E. Jeidel. J r . :  Auto Safety: B. Ancker-Johnson . . . . . . . . . . . . . . . . . . . . . . . .  610 

EDITORIAL Progress Toward Energy Independence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615 

ARTICLES Oceanic Mechanisms for Amplification of the 23,000-Year Ice-Volume Cycle: 
W. F. Ruddiman and A. Mclntyre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 7 

Regulation of Plasma Cholesterol by 1,ipoprotein Receptors: M. S. Brown, 
P. T. Kovanen, J .  L. Goldstein..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628 

. . . . . . .  Federal Funding of Basic Research: The Red Tape Mill: H. S. G~ltowsky. .  636 

NEWS AND COMMENT Inmos Enters the 64K RAM Race . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E L F  Resurrected After Drowning by N a v y . .  644 

Briefing: Rostow Nominated to Head ACDA; Reagan Fills Top NASA 
Posts; R & D Spending: The Military's Growing Bite: Shuttle 
Astronauts Give Report; New AAAS Panel in National Security Field; 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Jury Exonerates Benedectin in Mekdeci C a s e . .  646 

Senate Commenceli Hearings on "Human Life" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648 

Inmates Sue to Keep Research in Prisons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650 

Study Says Coal Cheaper than Nuclear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652 

RESEARCH NEWS Gene Control Puzzle Begins to Yield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  653 

BOOK REVIEWS Probing Hadrons with Leptons, reviewed by A .  K. Muntl; Physics of Magmatic 
Processes, T. L. Wright: The Terrestrial Environment and the Origin 
of Land Vertebrates, H.-Y. Schriltie; Rooks Received . . . . . . . . . . . . . . . . . . . . .  656 

B U M 0  OF DIR@cIORS FAEDERICK MOSTEUER D. ALLAN BROMLEY E. MARGARET BURBIDGE E L W  E. CLARK NANClE L. OOHULE.? 
RaMyl Prodent, Chairman President PrWdent-EW EDWARD E. DAVID. JR. DAVID A. HAMBURG 

CHAIRMEN AND MAMEMATICS (A) PHYSICS (B CHEMISTRY (C) ASTRONOMY (D) M a u m  dhaba r  WCRRARILS OP Relph P. %oas Robert W. Parry Owen GI erbh 

U A S  SSCTtONS 
Ronald Waham Rcif M Sindalr William L Jolly h a t  ~.%entzef 

SOCIAL. ECONOMIC, AND POLITICAL SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING (M) 
James G. March 

a:%ll 
M&wd Mlchebl~s 

P. Crawlord GUlian Undl Dmakl E. Mar- 

EDUCATION (0) DENTISTRY R) PHARMACEUTICAL SCIENCES (S) INFORMATION, COMPUTING, AND COMMUNlCATlON (T) 
Am C. Howe Maynard K. dne Anthony P. Shnonalli e W. Tressel 
R#lar Q. W a d  H W  M. Fulkner Robart A Wiley Ell ne M. Hendem 

ALASKA LHWSIOII PACIFIC MVISION SOUTHWESTERN AND ROCKY MOUNTAIN D I V m  

T. Neil Davis Beatrice M. Swesney Alan E. Leviton Sam Shushan M. Michelle Balcomb 
Executtve Secretary President Executive Director President Exewnive Ollicer 

8C4ENCE h pub#- on FrWy axe@@ Uw k t  mlc In D Ic rmkr  by th .  Anmlan  A .u~ l#non  for th .  Advm-nt ot Schnco 1516 M s ~ l o h w o t b  A m -  NW Wmhlngton D C -. -.sr %- b. -1 pPid at Washington. D.c'., and at an addimaI entry. Now armblm with ~w SCMW ~ o n i k ~ y a ~  Copyright a 1981 by the ims;ican ~ssoctatimio; 
w M v a n f s f n m t o f ~ O o n m k  indhiduei mmbemhw and wbscncnpn (51 isws) :  %43. OMnenic inotitutionel subscription (51 issues): $80 Fore' n posta e extra: Canada $24, other (surface mail) 
$27, air-a- v b  AnWmIam $55. fin( &as, alnnall, school-yew and DtudeM on request. Si le copies $2 ($2 50 by mall). back issues $3 ($3 8 by malt. classroom rates on request. Chbg. of m: &ow 8 w&a MnQ old an6 m aMms8ea and o c ~ e t d  it accwnl number. ~ o U m a d % n d  Form 3579.10 ~cr-:1515 ~aeschusetis  venue, r i ~ .  Washington. D.C 20005. Saence is 
- in~-#8u#s@~~1~.hKeandln- 'Brpracllhe41ndexw. 



REPORTS Calcite Dissolution: An in situ Study in the Panama Basin: 
R. C. T h ~ / t ~ e l l ,  R. S .  Krir, S .  Ho11jo. . . . . . . . . . . . . . . .  

Method for Estimation of Ocean Current Velocity from Satellite Images: 
. . .  E. Mollo-Cllristr~~sen, P .  Cor~~i l lon .  A .  Da S .  Mnsc~crrrt~hcr.~, Jr. 

Carbonyl Sulfide: Potential Agent of Atmospheric Sulfur Corrosion: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  T.  E.  Grrrt~iel, G. W .  K ~ ~ n m l o t t .  J .  P .  F r i i ~ ~ e y  

Miocene Stable Isotope Record: A Detailed Deep Pacific Ocean Study and Its 
. . .  Paleoclirnatic Implications: F. Wootirlrfl; S .  '21. Srr~,in, R.  G. Dolrglrrs 

Hibernation and Longevity in the Turk~sh  Hamster .2le.soc.ricetrr.s brnrlciri: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C .  P.  L y ~ n n n  et al. 

Maternal Hyperoxia Greatly Reduces the Incidence of Phenytoin-Induced 
Cleft Lip and Palate in AIJ Mice: G. ~Willic~o~~.sXy and '21. C .  Jollnston . 

Measles Virus Nucleotide Sequences: Detection by Hybridization in situ: 
A .  7.. H N L I S P  et a l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Oxalate Degradation by Microbes of the Large Bowel of Herbivores: The 
. . . . . . . . . . . .  Effect of Dietary Oxalate: M .  J.  Allison and H .  M .  Cook. 

Dolphin Vocalization Mechanisms: R. S .  .Zlilc~huy and H .  M .  L-inlt,. . . . . . . . .  

Metabolic Mapping of Functional Activity in Human Subjects with the 
. . . . . . .  ['KF]Fluorodeoxyglucose Technique: J .  H .  Grrenhrrg et al. 

Pregnancies in Humans by Fertilization in vitro and Embryo Transfer in the 
Controlled Ovulatory Cycle: A .  0. Trolr11.vo11 et al. . . . . . . . . . . . . . . . . . . . . . . . .  

Forebrain Connections in the Goldfish Support Telencephalic Homologies 
. . . . . . . . . .  with Land Vertebrates: S .  '21. G,hteler and W .  M. Silidel 

Right Handedness: A Consequence of Infant Supine Head Orientation 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Preference?: G .  E'. Mic.he1.. 

Cholecystokinin Antibody Injected in Cerebral Ventricles Stimulates 
. . . . . . . . . . . . . . . . . . . . . . .  Feeding in Sheep: M .  A. Dellrr-Fero et al. 

Stress-Induced Analgesia in Hurnans: Endogenous Opioids and Naloxone- 
Reversible Depreqsion of Pain Keflexes: J .  C. Willrr. H .  L)c.lrc,rl, J .  Crrr~lhicr 

Visual and "Phonetic" Coding of Movement: Evidence from American S ~ g n  
Language: H .  P o i ~ t r o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Sex Differences in the Effects of Unilateral Brain Danlage on Intelligence: 
J .  Ing1i.s and J .  S .  I-il\t,.corl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  "Self-Awareness" in the Pigeon: I?. E p s t ~ i n ,  R .  P .  1,an:n. 17. I-'. Ski~rt ler . .  

PRODUCTS AND Centrifuge: Minicomputer for Research; Disk Drives: Minicomputer; Software for 
MATERIALS Quantitative Analysis: Distributed Data Processing: Disk Cartridge: 

Image Analysis; Li terature. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698 

nMNA J. HARRISON RUSSELL W. PETERSON WILLIAM T. GOLDEN WILLIAM D CAREY 
WALTER E. MASSEY HARRIET ZUCKERMAN Treasurer Execut~ve Officer 

GEOLOGY AND GEO~RAPHY (E) BIOLOGICAL SCIENCES (GI ANTHROPOLOGY (H) 
Jack A. Simon John A. Moore Alan R. Beals 
J Thomas Dutro. Jr. Walter Chavln Pr~sc~lla Re~n~np 
~AEDICAL SCIENCES (N) AGRICULTURE (0 )  INDUSTRIAL SCIENCE (P) 
Morton D. Bogdonoff Martin A. Massengale John Dlebold 
L4sh M. Lowenstein Coy! T. W~lson Robert L. Stern 
STATISTICS (U) ATMOSPHERIC AND HYDROSPHERIC GENERAL (X) 
Stephen E. F~enberg SCIENCES (W) Herman Pollack 
-zra Glaser Julius London S. Fred S~nger 

Glenn R. Hilst 

The Amerlcan Asso€ allon for the Advancement of Sclence was founded In I848 and ncorporated n 1874 Its objects 
ac. to further the worm of sc8entlsts to lac1 Itate cooperatoon among them to foster sc ent IIC freedom and responsib~l ty 
to Improve the effecllveness of sclence In the promollon of human wedare. and to Increase ~UDIIC ,noerstaidlnq and 

COVER 

With their general interest in dolphins, 
the ancient Greeks realized the animals 
could hear underwater and make 
sounds, but even Aristotle rnisunder- 
stood their vocal capabilities. Greek 
coin from about 250 B.C. See page 676. 
[R. Stuart Mackay. Boston University. 
Boston. Massachusetts 022151 

apprec~ation of the ~mportance and promlsa of the methods of sclence in human progress. 
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?IRST 00MPm PBR?ORWWOE. Feel the prwiae 
control you get with a slight turn of a Corning Rotano@ 
stopcock only found on PYREX@ separatory funnels and 
burets. You control the flow even down to a fraction of a 
drop. Our stopcock won't leak or freeze. It's made in one 
pieoe that's eaey to clean. 

With the other funnel and stopcock ahown, you have 
to line the holes up just right, to get the flow you need. When 
it's time to clean, you clean four pieces, not one. 

Only PYREX funnels also give you the new durable 
PYREX stoppers. They are easy to uee and clean. 

CORNING 

101 O O M P U B  PIT=. You'd think that all this 
additional control and convenience would cost more. It 
doesn't! The PYREX funnel with the Rotaflo stopcock costs 
less than the other type shown. 

aOMPm QVALITX 'Ibtal value combined with per- 
formance is the reaeon why PYREX labware outsells all 
others, glase or plastic. Some have imitated ue, but there 
stffl is really no comparison. It's been that way eince we 
or-ted PYREX labware In 1918. 
PrR5@ d k M b m ~ ~ d ~ G * r ' l R b , ~ P L  

D A M  TO OOMPARE? 
L'Ihwr for yowolf why wa'w "rm the leader in ths lab for 
amy& yearn. Ws'U send you a hang ohwt on what to 
watoh out for with sll Q p a  of labws. We'll alao send you 
spnllla about our separaw funnels. Attsoh this to your 
letterheadwithyournameaadaddrean. Bendto: CorningMedlasl 
and Bolentlftn, Attenth WlJ, -10, Corning Olrss Worh, 
Corning, N?I. 1483. SE-05-8140 
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Two new instruments lrom Var~an: the VISTA Chromatography Senes WIN, the 401 Data System and the OMS 90 UV-VIS Spectrophotometer. 

Life scientists have trusted Varian instruments for decades- @ LC: Separate proteins by molecular size 
and for good reasons. The new Varian HPLC System for protein and peptide 
First, Varian offers the widest range of research and analytical chromatography gives you complete molecular-size exclusion. 
instrumentation available today; so you can select state-of-the- anion exchange, and reverse-phase capabilities. For example. 
art performance to suit the needs of your laboratory. Second, you can separate proteins with a wide MW-range in minutes, 
Varian puts the operator first by making ease and speed of with excellent recovery of protein mass and enzyme activity. 
operation a design commitment; you benefit from the Circle No. 65. 
increased productivity. Most important of all, you can rely 0 UV-Vis: Measure enzyme activity at 0.0005 Almin 
on the accuracy of your results; they carry the authority of The new easy-to-operate Cary 219/210-PLUS 
long-standing leadership in scientific instrumentation. Spectrophotometer/ Computer System offers f ully computerized 
In other words, we've earned the trust. And intend to keep spectrophotometry. All experimental data are accurately 
earning it. collected, processed, and reduced to give you final results 
The results you see here are examples of answers found to automatically. The superior optical performance that's part of 
problems in the biosciences-from instruments designed to the Cary tradition accommodates low enzyme activities just as 
make them all seem routine. easily as highly turbid samples. Circle No. 66. 

0 LC: Analyze nucleic acid constituents @ UV-Vis: Do derivative spectrophotometry 
The separation of nucleotides, nucleosides, and bases shown at the touch of a button 
was achieved in a single run in less than 90 minutes.The three- A derivative Spectrum enhances spectral detail like the 
solvent capability of the Model'5000 Liquid Chromatograph shoulders on this BSA spectrum, and they are easy to do with 
was used to sequentially program two gradients. Flow the low-cost OMS 90 UV-Vis Spectrophotometer! Just touch 
programming was used to separate bases and nucleosides a button, and the microcomputer calculates true wavelength 
at a reduced flow during initial solvent gradient. derivative data-both first and second derivative. Circle No. 67. 

The Model 5000 is fully compatible with the new VISTA 401 a AA: Measure electrolytes in tissue, cells, and fluids 
Chromatography Data System. With the new Varian AA-875 Atomic Absorption Spectrophotometer, 
Circle No. 63. you can study toxicity, nutrient and metabolic activities, and 
@ LC: Identify and purify peptides the therapeutic effects of some 67 elements. This 

with the Mode, 5000, peptide spec,es differing in only a AA spectrum shows a typical determination of chromium in 

amino acid are sharply separated by reverse-phase urine, using the Carbon Rod Atomizer accessory. Sample 

chromatography. Circle No. 64. volume is 20 WI. Sensitivity: 6 pg Cr in the urine matrix; 
precision: 10-20% RSD at 1 pg/24 hr sample level. Circle No. 68. 



@ RbPFi; Study RBC internal viscosity The easy-to-read printout includes peak names, run conditions, 
In spin label studies of slow molecular motion, like investiga- and quantitative chromatographic data. All can be stored on 
tions of red-blood-cell internal viscosity and the effects of a floppy disk for instant retrieval and precise reproduction of 
chemotherapy on membranefluidity, thesaturation-transfer EPR the analysis. Circle No. 70. 
(ST-EPR) experiment has been proven extremely useful. 
The Varian E-150 Induction EPR Accessory now brings high 0 Elucidate peptide structure 
sensitivity to dispersion ST-EpR, which makes it possible to use The exceptionally sophisticated software of the XL-200 

90°-out-of-phase first-harmonic ( p ' )  detection. This Superconducting NMR Spectrometer gives the researcher a 

technique offers easier interpretation and simulation and makes high dynamic range and unsurpassed data processing 
spectrometer adjustment less critical capabilities. 
Using the E-150accessory, the full range of reflection and induc- The XL-200 'pectrum arginine 
tion E p ~  experiments become available at the fl ick of a switch, vasotocin in 90% H20/10% D20, using 32-bit double-precision 

allowing the scientist to select those parameters that acquisition and floating-point Fourier transform. Direct time 

optimize spectral sensitivity to slow molecular motions (10-3 averaging allows automated variable-temperature experiments 

2% 2 1 0-8 sec). Circle No. 69. to be performed without resorting to organic solvents or 
presaturation of H 2 0 .  You can observe temperature 

0 Gcj:: Identify bacteria by methylated fatty acids dependence of NH proton shifts and determine vicinal NH-CH 
Superb resolution achieved with the fused-silica capillary spin couplings-information which can help you determine 
column on the Model 3700 Capillary Gas Chromatograph and peptide structure in aqueous solution. Circle No. 71. 
the data presentation capabilities of the VISTA 401 Chroma- To have a representative contact you about any Varian 
tography Data System make bacteria fingerprinting a routine instrument, Circle No. 312. 
procedure. 

varian 
For lmmedlateasslstancecontact: . Florham Park. NJ (201) 822-3700 Park R~dge. L (312) 825-7772 Houston,TX (713) 783-1800 
Los Altos, CA (415) 968-8141 Or write 611 Hansen Way Palo Alto, CA 94303. In Europe. Steinhauserstrasse, CH-6300 ZUQ, Switzerland 
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6th R&D Colloquium Washington, 25-26 June 1981 

The sixth AAAS R&D Policy Colloquium will be held on Thursday and Fr~day,  25 and 26 June 1981, at the 
SHOREHAM HOTEL, 2500 Calvert St., NW, Washington, DC 20008. 

Registrant 's N a m e  
a \  name ( I ~ r \ r  d n d  i n ~ l ~ a l )  . . 

A f f i l ~ a t i o n  -_ 

- 

- - - -- -- - 

( ~ 1 1 ~ )  telephone number) 

Please check here if you need special services due to handicap. We will contact you prior to the meeting. 

AAAS Colloquium Advance Registration-enclosed is check or purchase order for: 

$110 Full Registration (includes lunch on both days, dinner on Thursday, the R&D: FY 82 Report, and 
the Colloquium Proceedings) 

$65 Partial Registration (includes Report and Proceedings only) 
$30 Student Registration (includes Report and Proceedings only; available to full-time graduate or 

undergraduate students only) 

Separate Meal Tickets (lunches at $15 and dinner at $22): 
Lunch on Thursday, 25th; iI Dinner on Thursday, 25th; [7 Lunch on Friday, 26th 

Previous Reports and Proceedings (at $5 each): 
R&D: FY 81 [I1 R&D: FY 80 R&D: FY 79 Ci R&D: FY 78 R&D: FY 77 
Proc. 80 Col. Proc. 79 Col. Proc. 78 Col. 17 Proc. 77 Col. [I Proc. 76 Col. 

Program, badge, meal tickets, and R&D: FY 82 Report will be sent about 12 June. Registrations received after 12 June will 
be held at  the AAAS Registration Desk at  The Shoreham Hotel. Previous reports ordered will be sent as soon as possible. 
Proceedings of 81 Colloquium will be sent as soon as available. 

Mail to: AAAS Meetings R&D, 1776 Massachusetts A ve., N W,  Washington, LIC 20036 
- - - -- - - - - - - - - -- - -- - - - - -- - - - - - - -- - - - -- - - - -- - - - - 

Shoreham Hotel Reservation-AAAS Colloquium (25-26 June) 
(Reservations rece~ved after 24 May cannot be guaranteed) 

Names  a n d  Addresses of All Occupants  of  R o o m :  

Name Name - _ _ _ - _ _ _ _ _ _ -  

Address - Address -. 

City State Z i p  C ~ t y  State 

Room: -Single ($63*) -Double ($77*) -Twin ($77*) (*Plus 10% D.C. sales tax and 80C occupancy tax.) 

Besure to  list definrie arrrval and departure 
Arrival: Date Time - date and irme. Hote l  reservations wrll he held 

only u n t r l 6 p  m .  unless otherwrse ~pecif ied. 
Departure: Date - -  - -  Time Check out irme rs 1 00 p. m. 

Please indicate any special 
housing needs due to a handicap - - 

Please enclose separate check, made out to Shoreham Hotel, for f ~ r s t  n~ght 's  room charge or  ~ n d ~ c a t e  major cred~t  card No.: 

Card name - -------Number Exp~res 

Cardholder's signature --- -- -- - 

Mail to: AAAS Meetings R&D, 1776 Massachusetts A ve., N W, Washington, DC 20036 
A 
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The Bristol-Myers Company 
is pleased to announce that 

Dr. Van Rensselaer Potter 

of the 

McArdle Laboratory for Cancer Research 
has been awarded the fourth annual 

Bristol-Myers Award 
for Distinguished Achievement 

in Cancer Research 

for his fundamental discoveries 
on the biochemistry of the cancer cell 

April 14,1981 
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AAAS Science Compendia Series 

From the pages of Sc~ence comes a series of compend~a des~gned to cover the principal issues that 
face sclence and soc~ety- now and for tomorrow. Each book presents the reader w ~ t h  an In-depth 
review of a given Issue through author~tat~ve art~cles written by the lead~ng experts In the field. These 
compend~a can serve not only as valuable reference sources for scient~sts and researchers, but also as 
supplementary read~ng material In courses devoted to these issues that concern all of us. 

New Titles 

The Science Centennial Review Advanced Technology 
Edited by Philip H. Abelson and Ruth Kulstad Edited by Philip H. Abelson and Mary Dorfman 
Traces the h~story of Sc~ence magazlne and prov~des Modern technology rests on the sk~llful use of energy 
an overvlew of the current and future status of the and mater~als, and of the two, for many appl~cat~ons, 
sclences Includes sect~ons on advances ~n molecular advanced mater~als are the most Important Lead~ng 
b~olog)! mater~als sclence, ~nstrumentat~on, earth ~ndustr~al research laborator~es are develop~ng many 
sciences, energy medune, operat~ons research and new mater~als that w ~ l l  help solve our energy 
systems analys~s, phys~cs and the behavioral and problems The twenty art~cles ~n th~s Compend~um 
soc~al sciences, wr~tten by lead~ng sc~entlsts. present research on a w ~ d e  range of top~cs In th~s 
192pp lllus 1980 f~eld 
0-87168-305-9 (cloth) $14 00 1 6 8 ~ ~  Illus 1980 
0-87168-250-8 (paper) $6 00 0-87168-303-2 (cloth) $14 00 

0-87168-249-4 (paper) $6 00 

Additional titles in the AAAS Science Compendia are: 

Energy: Use, Conservation, and Supply Materials: Renewable and Nonrenewable 
160 pp lllus 1974 Resources 
0-87168-213-3 (cloth) $1 0 00 208 pp Illus 1976 
0-87168-223-0 (paper) $3 50 0-87168-216-8 (cloth) $10 00 

0-87168-277-3 (paper) $3 50 

Energy 11: Use, Conservation, and Supply Population: Dynamics, Ethics, and Policy 
208 pp I lus 1978 208 pp lllus 1975 
0-87168-300-8 (cloth) $12 00 0-87168-214-1 (cloth) $10 00 
0-87168-237-0 (paper) $5 00 0-87168-225-7 (cloth) $3 50 

Electronics: The Continuing Revolution 
Health Care: Regulation, Economics, Ethics, and 224 pp lllus 1977 

Practice 0-87168-217-6 (cloth) $10 00 
262 pp lllus 1978 0-87168-230-3 (paper) $3 50 

0-87168-302-4 (cloth) $12 00 Food: Politics, Economics, Nutrition, and Research 
0-87168-240-0 (paper) $5 00 208 pp tllus 1975 

0-87168-215-X (cloth) $10 00 
0-87168-226-5 (paper) $3 50 

..................................................................................... 
Order Form Please send me the foiiowlng books ~n the MAS Sc~ence 

Compend~a Series 
copy (les) Sclence Centenn~al Revlew (hard) - 
(pbk) __ 

Name _- copy (les) Advanced Technology (hard) - 
(pbk) - 

Address - copy (les) Energy I (hard) - -  (pbk ) -- 

City - - S t a t e  - Z I P  - _ _  copy (les) Energy I1 (hard) (pbk ) - 
-- copy (led Health Care (hard) - (pbk ) - 
- copy (les) Mater~als (hard) (pbk ) -- 

All orders under $10 00 must be prepaid Mall order to -- copy (les) Popuat~on (hard) (pbk ) -- 
A A A S  Sales Department, 1515 Massachusetts Ave , Nw copy (~es) Electronics (hard) - (pbk) 
Wash~ngton, DC 20005 - copy (~es) Food (hard) (pbk ) --- 
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DON'T JUST 
SIT THERE 
WORRYING ... 
PHONE TlAA (TOLL FREE) 
FOR HELR RIGHT AWAY! 

Perhaps a new baby,.or a big mortgage debt, or a 
recent salary increase, or just plain double-digit inflation has 
you worried that the life insurance coverage you presently 
maintain for your family isn't enough to take care of them 
the way you do. Whatever your concern, you can get help 
by phoning the TlAA Life lnsurance Advisory Center and 
talking with an lnsurance Counselor, 

Every week hundreds of your colleagues in educa- 
tion call these trained TlAA professionals to discuss such 
questions as: 

Which kind of life insurance is best for me? 
How much should I have besides group 
coverage? 
What would it cost? 

There's no obligation of course; it's part of the service TlAA 

provides to the education and research communities. 
It's a fact that most educators with a family to raise 

and educate are seriously underinsured, and inflation isn't 
helping They need as much ~mmediate family protection 
as they can get for their money. That's why our counselors 
frequently suggest low-cost TlAA Decreasing Term policies 
when it's clear that a suable chunk of new coverage is 
essential 

Just $167 a year* buys a $100,000 20-Year De- 
creasing Term policy for a man aged 35 or a woman 
aged 40! 

This example is drawn from the following table illus- 
trating yearly costs for different initial amounts of protection 
on this plan: 

TlAA 20-YEAR DECREASING TERM INSURANCE COST EXAMPLES FOR SELECTED AGES 

$280.50 $492.00 $1,120.50 
Yearly Cash Dividend 
Yearly Net Cost* 

'Annual premium, less cash dividend payable at the end of policy year on current scale. Dividends cannot be 
guaranteed or estimated for the future, but TlAA has paid dividends every year since its founding in 1918. 

So you see, there's no reason to worry, At costs like 
these you can comfortably afford to give your family all the 
protection they need. 

For answers to your questions, dial TOLL FREE 
800-223-1200 [In New York call collect 212-490-9000). If you 
prefer to receive information by mail, just fill out and send 
the coupon at the right. 

Eligibility for TIAA is extended only to employees of 
colleges, universities, private schools, and certain other 
nonprofit educational or scientific organizations, and to the 
spouse of such an employee when more than half of the 
combined earned income of husband and wife is from a 
qualifying institut~on. 

Established as a Nonprofit Service Organization 
by the Car negie Foundation 
for the Advancement of Teaching 

I I Life lnsurance Advisory Center S5881L 

Teachers lnsurance and Annuity Association 1 730 Third Avenue, New York, NY 10017 
I 

I Please send me more information about low-cost TlAA life 
I 

insurance, including personal illustrations of policies for my I age as indicated below: 
I 

Decreasing Term 5-Year Renewable Term I Whole Life 
I 
I 

I Please print 
I I -- - -- - -- 

Name T~tle Date of B~rth I - - 
Address 

I 
I I 
I city State Zip I 

- -  I I E k 8  fducational or Scientific Employer [coilege, uni- 
I versity, private school, etc.) I 
I 

If your spouse is also eligible according to rules at left. I I please provide I 
I I &use'sname and date of birth 1 
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America's energy future doesn't depend on miracles. 
Just smart chokes. 
By making the right choices in five 
critical areas, America can significantly 
reduce oil imports by 1990. 

The choices to be made allow for more 
energy from federal lands, a more care- 
ful balance between the environment 
and domestic energy development, 
reasonable growth in nuclear power, 
increased reliance on the market 
system, and encouragement-rather 

than preemption-of private develop- 
ment of a commercial synthetic fuels 
industry. 

If America makes common sense deci- 
sions on these issues, our country will 
be in better control of its energy future. 
And the energy needed to keep America 
growing will be available in the year 
2000 and beyond. You expect more from a leader. 
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In the Vanguard of 
Biotechnology . . . 

A VOTE OF 
THANKS TO 
ACADEMIA. 

In less than five years, the aca- 
demic world has helped provide 
Bethesda Research Laboratories 
with the technical expertise to be- 
come one of the leaders in genetic 
engineering. 

Without the understanding and 
support of those in various re- 
lated fields of biotechnology, BRL 
could not have become one of the 
world's leaders in the research and 
application of molecular and cellu- 
lar biology. 

In recognition of its continuing 
desire to support academia, BRL 
is taking steps to constantly en- 
courage its scientists to publish . . . 
BRL works with MIT on the train- 
ing of students in biotechnology 
. . . and BRL has formed the BRL 
Institute of Molecular Biology. 

Our rapid growth in genetic en- 
gineering offers many career 
opportunities to those who want 
to investigate new areas of indus- 
trial applications for recombinant 
DNA and the "exotic" enzymes 

Our team approach can assure a 
scientist that their work will not 
be intenupted at a crucial stage . . . 
and professional fulfillment can be 
achieved. 

That is our commitment to 
excellence. 

We welcome your inquiry. 
Send your C.V /Resume, in con- 

fidence, to: 

Mr. Wayne E. Fowler 
Director of Personnel 

BETHESDA RESEARCH 
LABORATORIES 

Box 577, 8717 Grovemont Circle 
Gaithersburg, Maryland 20760 

(A suburb of Washington, D.C.) 

An eaual ovvortunitv 

LETTERS 

Universe Beyond the Galaxies 

The statement that four giant elliptical 
galaxies are "the most distant celestial 
bodies ever studied" (Research News, 
20 Mar., p. 1334) needs qualification. 
They are the most distant galaxies but 
not the most distant celestial bodies. 
Many quasars (or QSO's) are much more 
distant. The most distant known object, 
quasar OQ172, has a redshift of more 
than 3.5 as compared to 1.2 for the most 
distant of the four ellipticals. The red- 
shift for OQ172 was established by Mar- 
garet Burbidge, President-Elect of the 
AAAS, and a team of Lick Observatory 
astronomers in 1973. In a Hubble uni- 
verse with a radius of 18 billion light- 
years, OQ172 is at a distance of more 
than 16 billion light-years from Earth as 
compared to about 11 billion light-years 
for the four ellipticals. 

JOHN KRAUS 
Ohio State University Radio 
Observatory, 2015 Neil Avenue, 
Columbus 43210 

Cattle Breeding 

George E. Seidel, Jr.,'s revlew article 
"Superovulation and embyro transfer in 
cattle" (23 Jan., p. 351) raises two im- 
portant issues. First is the welfare of 
donor cows. Codes or regulations need 
to be established to limit the number of 
surgical interventions performed annual- 
ly on these animals if the surgical method 
of ova collection is used. Second, while 
this technique can certainly help im- 
prove herd utility, the possibility of nar- 
rowing the genetic base of domestic live- 
stock should be considered, especially 
since there is further reduction through 
widespread practice of artificial insemi- 
nation. There are hazards associated 
with rebuilding the nation's herds on the 
genetic material from only a few bulls 
and cows. It would be wise, therefore, to 
maintain some livestock of different lin- 
eages and phenotypic characteristics not 
deemed useful in order to preserve ge- 
netic diversity. A program along the 
lines of the Rare Breeds Trust in the 
United Kingdom, for example, should be 
seriously considered. 

MICHAEL W. FOX 
Institute for the Study of Animal 
Problems, Washington, D.C. 20037 

Codes or regulations to limit the num- 
ber of surgical interventions performed 
on a donor cow annually would serve no 

useful purpose. As indicated in my arti- 
cle ( I )  and in the references I cited, 
embryos are recovered by entirely non- 
surgical methods in the commercial em- 
bryo transfer industry, except in occa- 
sional cases of infertility affecting fewer 
than 1 percent of donors; surgery is 
rarely repeated on the same donor in 
these cases. 

Embryo transfer is unlikely to contrib- 
ute significantly to narrowing the genetic 
base of cattle unless coupled with some 
form of cloning. For example, limiting 
donors of female gametes to 100 per 
generation would only decrease hetero- 
zygosity by about 2 percent per century 
(1, 2). To date, in fact, it appears that 
embryo transfer has functioned more to 
broaden than to narrow the genetic base 
of cattle in North America, primarily 
through the rapid proliferation of pure- 
bred animals of the so-called "exotic" 
breeds, such as Simmental and Limousin 
(I). Before the availability of embryo 
transfer technology, these populations 
were precariously small as a result of 
import restrictions. 

Superovulation followed by cryopre- 
servation of embryos for transfer some 
years hence is an ideal solution to the 
problem of maintaining genetic stocks of 
animals that are currently of marginal 
economic value. This is already being 
practiced in mice (3). The cost of frozen 
storage of embryos is much less than that 
of maintaining equivalent live animals. 
'The freezing of semen is also an excel- 
lent method of preserving genetic materi- 
al indefinitely. 

Like embryo transfer, artificial insemi- 
nation does not automatically lead to 
narrowing of genetic bases. It is clearly a 
more efficacious method of spreading 
genetic material over the population than 
natural mating and has contributed sig- 
nificantly to the recent broadening of the 
genetic base of beef cattle in North 
America. 

GEORGE E .  SEIDEL, JR. 
Animul Reproduction Laboratory, 
Colorado State University, 
Fort Collins 80523 
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Auto Safety 

The article "Auto crash tests unsettle 
Japan and Detroit" (News and Com- 
ment, 9 Jan,, p. 150) calls attention to the 
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Centrifugal 
Microf ilters 

Bioanalytical Systems intro- 
duces a centrifugal micro- 
filter for membrane filtration 
of small volumes using the 
fo rce  of  a convent iona l  
bench top centrifuge. Ideal 
for LC sample preparation, 
extraction of TLC spots, and 
many other applications. 

minimize loss and con- 
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solvent resistant polyalo- 
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Send for details.. . 

BIOANALYTICA L 
SYSTEMS INC. 

1205 Kent Avenue 
West Lafayette. IN 47906 
(31 7) 463-2505 telex 276141 

results of recent government studies 
comparing the crash test performances 
of selected new car models. The article 
begins and ends with reference to a 
Chevrolet dealer-sponsored advertise- 
ment, as an example of how the results 
of these tests can be used competitively 
by automobile manufacturers to adver- 
tise the safety performance of their prod- 
ucts. 

Although the advertisement was nei- 
ther approved nor endorsed by General 
Motors or the Chevrolet Division, our 
reluctance to embrace the results of 
these specific government tests does not 
stem from any competitive shyness. 
Rather it evolves from our own recogni- 
tion of the many technological complex- 
ities of assessing vehicle crashworthi- 
ness, which, at present, preclude a scien- 
tific correlation of the test results to real- 
world accident data. 

For about a year, the National High- 
way Traffic Safety Administration 
(NHTSA), as part of its New Car As- 
sessment Program, has been conducting 
vehicle crash tests in an effort to demon- 
strate that substantial differences exist in 
the occupant protection capabilities of 
today's new cars. In this test program, 
one each of selected new car models are 
crashed into a concrete barrier at 35 
miles per hour. On the basis of these 
single, frontal tests, each vehicle is then 
rated as having "passed" or "failed," 
depending on whether the resulting im- 
pact and acceleration forces on the test 
dummies meet specified occupant injury 
criteria. Such representations are based, 
however, on the flawed assumption that 
the test results can be easilv translated 
into injuries that would be expected to 
occur in actual highway crashes. This is 
simply not the case. 

It is well recognized within the safety 
community that a test dummy Head Inju- 
ry Criteria (HIC) value in excess of 1000 
is not necessarily indicative of a serious 
or fatal injury. Yet, in representing their 
test results, the NHTSA has consistently 
classified HIC values in excess of 1000 
as "failureu-meaning serious injury or 
fatality and values under 1000 as 
"passedH-meaning no serious injury. 
How high the HIC value must be and 
what shape or type of object must be 
contacted to indicate reliably a specific 
level of injury are not within today's 
science or technology. 

Particularly inappropriate and mis- 
leading are "passifail" distinctions at or 
near the 1000 HIC threshold, where the 
test result differences are relatively 
small. In one of the NHTSA tests, for 
example, vehicle "A" with an HIC val- 

ue of 997 was classified as having 
"passed," while another vehicle "B" 
with an HIC value of 1024 was classified 
as having "failed." The extent to which 
such small differences in HIC values can 
be considered as evidence of real per- 
formance differences and not the re- 
sult of test variation cannot be demon- 
strated. 

Moreover, the variety of real-world 
accident configurations essentially defies 
classification. Our analysis, for instance, 
of the NHTSA's own accident data file 
indicates that only about 5 percent of 
total real-world accidents are repre- 
sentative of the full-front barrier-type 
test as used by the NHTSA to justify its 
"passifail" results. This fact alone is 
enough to bring into question the useful- 
ness of the NHTSA tests. Yet, regretta- 
bly, by relying on the NHTSA's simplis- 
tic "passifail" designations, consumers 
are likely to perceive car "B" as being 
less safe than car "A" simply because it 
is labeled "failed. " 

With increasing regularity, the tenden- 
cy among industry critics is to attribute 
improvements in vehicle safety solely to 
the implementation of government safe- 
ty standards. While in many instances 
these standards have had a beneficial 
effect, history documents clearly that 
many significant voluntary safety design 
improvements have evolved as a result 
of industry's traditional concerns for mo- 
tor vehicle safety. Indeed, many of these 
voluntary initiatives, such as the collaps- 
ible steering column, side door beam, 
and so forth, were later simply translated 
into federal safety standards. Unfortu- 
nately, this is a fact that is generally 
overlooked. 

As with vehicle improvements, com- 
mitment to our customers' safety also 
extends to consumer information. In this 
regard, General Motors supports the 
concept of providing consumers with in- 
formation which can be helpful in mak- 
ing informed purchase decisions. How- 
ever, to lead car buyers to believe that 
one car is more or less safe than another, 
when the observed differences in individ- 
ual tests are so small as to be within the 
band of test repeatability and when "real 
world" cases exhibit no such "safeiun- 
safe" response, is categorically wrong 
and injects into the marketplace spurious 
factors which unfairly affect the competi- 
tive position of responsible manufactur- 
ers. 

BETSY ANCKER-JOHNSON 
Environmental Activities Staff, 
General Motors Corporation, 
General Motors Technical Center, 
Warren, Michigan 48090 
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are choosing to work with these films. ; 
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Progress Toward Energy Independence 
Recently, several oil-producing countries have announced small de- 

creases in their prices for oil. They have done so because supply has been 
exceeding demand. The world, and particularly the United States, is 
lessening its consumption and dependence on imports of oil. Saudi Arabia 
could cut its production and cause higher prices, but these would provide 
further impetus to curtailment of the use of oil. In 1978 U.S. imports of oil 
and its products totaled about 8.3 million barrels a day (rnbd). This year the 
annual rate is about 5.6 mbd. A further reduction to 3 to 4 rnbd would make 
this country relatively secure against a disruption of supplies. Attaining 
such a goal in a few years is looking more and more feasible. 

The three principal factors in the decline of use of oil have been 
conservation, enhanced energy efficiency, and substitution of other energy 
sources. Of these, conservation has been the most substantial contributor, 
but in the future the other two items will be important. In addition, a new 
factor is becoming significant. The refining of oil is being improved to obtain 
higher yields of essential products. 

Conservation has had a substantial effect on the use of oil, natural gas, 
and electricity. Suppliers of fuel oil and natural gas have noted that, on 
average, individual householders have decreased their use in the home by 
about 15 percent. Higher prices for gasoline and mandated changes in new 
automobiles have resulted in a decrease in consumption of motor fuel. In 
1978 demand was 7 .4  mbd; currently the annual rate is 6.1 mbd. As older 
cars are replaced by fuel-efficient models, consumption will probably drop 
further. 

However, the major potential for diminishing consumption of oil is in 
nontransportation uses, which in 1979 consumed 8.4 mbd. At least 5.5 rnbd 
of oil is burned in applications for which coal or natural gas could suffice. 
This replaceable oil includes 3.0 rnbd of residual and distillate oils (mainly 
residual) burned in utility and industrial boilers. Another 2.1 rnbd of fuel oil 
(mainly distillate) is used for residential and commercial space heating. 
Natural gas, if it were available, could replace oil in some of the uses not 
filled by coal. At this time precise data on 1980 discoveries of natural gas are 
not available. However, industry sources say that the amount of gas 
discovered last year was the largest in a decade. In part this reflects record- 
breaking drilling activity. It also reflects exploration of hitherto untouched 
areas and depths. Favorable prospects for more discoveries enhance the 
desirability of further substitution of natural gas for oil. The American Gas 
Association has stated that if taxes on natural gas and federal regulations 
governing its use were relaxed, substantial substitution of gas for oil would 
occur quickly. 

A major target for replacement is residual oil-a dirty, asphalt-like mate- 
rial that remains after vacuum distillation of petroleum at temperatures up 
to 550°C. It is made up of very large complex molecules, some of which 
contain sulfur and nitrogen; vanadium and nickel are also present. In 
electric power stations residual oil is in competition with coal and nuclear 
energy, both of which are cheaper energy sources. The major oil companies 
realize that they must find higher-value uses for residual oil, and they have 
been adding equipment to their refineries to enable them to convert it into 
gasoline and light fuel oil. As a source of gasoline, residual oil is an inferior 
feedstock, but it is still much better than coal. It has a hydrogen-to-carbon 
ratio of about 1.4 to 1.5; the corresponding value for bituminous coal is 
about 0.8. There are two methods for upgrading residual oil: adding 
hydrogen through hydrogenation at high pressures and temperatures, or 
subtracting carbon through a coking process. Both methods are practical, 
and successful plants based on them are in operation. 

Substitution of coal, gas, and wood in applications where they can replace 
oil is the quickest practical means of further reducing dependence on 
imports. Technical know-how is well developed. What is needed is a 
continued infusion of national W~~I.-PHILIP H. ABELSON 



AIM 65. lhe ~rofessional's 

Printer, display, full keyboard. Under $500.00. 

For professional learning, 
designing and work, 
Rockwell's AIM 65 
microcomputer gives you an 
easy, inexpensive head start. 

20-column printer and 
display 
Dual cassette, TTY and 
general purpose 110s 
R6502 NMOS 
microprocessor 

System expansion bus 
Readlwrite RAM memory 
PromIROM expansion 
sockets 
Self-prompt interactive 
monitor firmware 
Terminal-style keyboard 
Options include: 
-Prom Programmer 

module 
-RM 65 standard modules 

and card cages 

For more on AIM 65 and 
how you can develop 
programs in assembly 
language, BASIC, PL/65 or 
FORTH, write Rockwell 
International, Electronic 
Devices Division RC55, PO. 
Box 3669, Anaheim, CA 
92803. For location of nearest 
distributor or dealer call 
800-854-8099 (in California 
800-422-4230). 
Circle No. 264 on Readers' Sewice Card 

Rockwell International 
. . .where science gets down to business 

616 SCIENCE, VOL. 212 




