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Connection. 
With it,the phone system of tomorrow 

is in Chicago today 

A while ago, we told you light- in perfect alignment. pendicular planes, uniform grooves 
wave communications was just There was only one hitch. can be chemically cut into the chip. 
around the corner. Today, it's in the Making one chip was easy. But there By combining the science of 
streets of Chicago. was no machinery that could mass chemistry and the art of lithography, 

For the first time, the human produce all the identical chips that Western Electric's Engineering 
voice, business data and even video would be needed for a lightwave Research Center developed a way 
signals are being carried by light- system like the one in Chicago. to etch 12 ultra-precise, perfectly 
waves traveling over hair-thin glass _________________________________ shaped, identical V-grooves on each 
fibers. Instead of electric current Ideas chip. With each groove no wider than 
traveling over copper wire. Making Reality a hair and separated only by a hair's 

But without that little link you . breadth from its neighbors. 
see on the opposite page, lightwave That's where Western Electric And, more importantly, they 
communications for such a wide comes in. Turning ideas into tech- were able to reproduce these chips 
range of services might still be an nological innovations is nothing new so that each one was a perfect double 
experiment in a lab. And without at Western Electric. . of the other. 
Western Electric technology, the link Over the years, Western Electric __________________________________ 
might still be a design on a blueprint, has piled up an impressive list of 

The link is an outgrowth of an innovations that have become man- Teamwork is the Key 
idea from the people at Bell Labs. ufacturing standards. 
While they were putting the major It was the first company in the The telecommunications revolu- 
components of the lightwave system world to manufacture the transistor. tion beginning in Chicago is another 
together, they had to find a way to It was the first to put the laser good example of how Western Electric 
splice the glass fibers and get the to work as a useful production tool. and Bell Labs help put new tech- 
light across the splice. And it is the company that went nology into practical use fot the Bell 
_______________________________ beyond conventional machining telephone companies, quickly and 

A Simple Idea techniques to make the chips for economically. 
________________________________ Chicago's lightwave system. Their close relationship is an 

Each chip is pure silicon crystal. important reason why your telephone 
The idea they came up with was Its internal structure (a criss-cross system is the most efficient and 

deceptively simple. A coupling arrangement of intersecting planes) reliable communications system in 
device made up of tiny grooved chips, provides a built-in blueprint for reg- the world. And it's a basic reason why 
smaller than the tip of your finger, ularly spaced grooves. And innovations in technology 
that would guide the ends of the because the crystal's diagonal are a common occurrence 
hair-thin fibers and butt them up planes etch faster than its per- () in the Bell System. 

Western Electric 
2 SEPTEMBER 1977 935 



2 September 1977 EEENCE 

Volume 197, No. 4307 

LETTERS Computer Security and IBM: W. I. Tuchman; Imprisoned Argentine Scientist: 
K. Adler et al.; Rail Transit and Energy Consumption: C. A. Lave; 
Radioactive Waste Disposal: An Environmental Standard: R. Pendleton; The 
Diesel's Advantages: F. J. Hooven; New Texico? W. L. Garner.938 

EDITORIAL Energy and Climate.941 

ARTICLES Unconventional Viruses and the Origin and Disappearance of Kuru: D. C. Gajdusek 943 

How Much Are Nature's Services Worth?: W. F. Westman.960 

NEWS AND COMMENT Seafarer: Project Still Homeless as Milliken Says No to Navy.964 

Briefing: Blast-Off for Swigert, Reentry for Mosher; Odyssey of Agent 
Orange Ends in the Pacific.,.966 

National Bureau of Standards: A Fall from Grace.968 

RESEARCH NEWS Wind Energy: Large and Small Systems Competing.971 

Update: Drug for Treatment of Herpes Encephalitis.973 

AAAS NEWS Energy Seminars Scheduled; Technology Topic of Pacific Science Association 
Meeting: A. H. Livermore; CSFR to Meet; Resolutions Invited for 1978 Council 
Meeting; French Association Meets in Brittany: A. B. Lowenfels; 
1976 AAAS Summary Financial Statements. 

SOARD OP..11111.TO$ WULIAMD MQLROY EMILIOQ DAOOARIO EDWAROE DAVID JR 
let: ag Irad chafr an President President Elect.RUTH M.DAVIS BERNARD GlPO. 

CHAIAMN AND MATl-lM,ATlCS(A) PHYSI $(l CHEMISTRY (C) A$TFIONOMY (0) 
aratly M Stana Norman Ramsey Narman Ha kerman Beverly T. Lynda. 

Tr menA Botta RoIIM Sinclair LaoS' uterI ArIa U Landolt 
AAA$C1IQN* 

PSYCj-lLOGY (J) SOCIAL AN E ONOMIC SCIENCES (K) HISTORY ANOPHILOS NGINEERING (MV 
Donald  Ijndsley MatildaW Riley ErnanMoMullin Srnat Weber 
EdwIn P H l&nde DsneUli h Ge ge Basalla Paul H Robbina 

OUCATION (0) DENTISTRY(R) PI-IARMACEUTICALSCIENPES (5) INFORMATION COMPUTING AND COMMUNICAT.0. 
HerbrtA Smith Harot M Fullnier Stuart ri sen Lawrence P Heilpn 
J mes T Robinson Sb am Pearlman Ray on Jang Joseph Be ker 

DI $*IONS ALASKA DIVISION PACIFIC DIVISION SOUTHWESTERN AN.pR9C.KY MOUNTAIN D1VSI 

. 0 id M H kok sub B Mather Mildred Mathias Alan  Layton Enk K Ban a Max P. Duritord 
Ireaident xec vs Screta President Secrets Treasure President.Ex. 0 ice 

SCIENCE Is publIshed weekIy except the Ieetw*ek In D*cembr, but wIth en extre Issue on the thIrd Tusedayir September. by the Amencen Association f*rthe Advancement ot Sclence,1S15 Massechueqtt Ave, NW, WeehInton, D C OQOS Now combined vii Th* ScIentIfIc Manthly Seco d class postage paid at Weahingt n 0 C and additional entry oyrig 1 1977 by the 

AmsrlaanAssoaiaton tor e A an ems gf S eras Member rates o rag eat Annual subsanptlons $61) foreign postage Canada $10 qtharsurfe e $13 air surface via Amsterdam $30. Single copies $2 
(bec)(isauee.axeept i$ulde t cienttVIs festniinIent $6 School year subs riptiona 9 montha $45 I months $5 Provide 6 weeks a as for change of address giving new and old addresse.nd 
postal o0rles. Send a reasn address label irding y r digit account number Pesttnester Send iorm 3579 to Science, 1515 Massactiusette Avenue, NW Washington, D.C. 20005-Science is 



AD VANCZMZ WI *r RCZROZ 

BOOK REVIEWS Creation by Natural Law, reviewed by R. C. Tobey; The Visible Scientists, 
G. Basalla; Gene Activity in Early Development, H. Woodland; Books 
Received.977 

REPORTS The Oldest Macroborers: Lower Cambrian of Labrador: N. P. James, D. R. Kobluk, 
S. G. Pemberton.980 

Triassic-Jurassic Tetrapod Extinctions: Are They Real?: P. E. Olsen and P. M. 

Galton.983 

Lunar Surface Chemistry: A New Imaging Technique: C. G. Andre et al.986 

Nucleon Stability: A Geochemical Test Independent of Decay Mode: 
J. C. Evans, Jr., and R. I. Steinberg.989 

Microwave Spectroscopic Imagery of the Earth: D. H. Siaelin et al.991 

Glucocorticoid in Inflammatory Proliferative Skin Disease Reduces Arachidonic and 
Hydroxyeicosatetraenoic Acids: S. Hammarstrcim et al.994 

Thyroid Hormone Action: The Mitochondrial Pathway: K. Sterling et al.996 

Induction of Suppressor T Cells in Systemic Lupus Erythematosus by Thymosin and 
Cultured Thymic Epithelium: S. Horowitz et al.999 

Defective Phagocytosis of Isolated Rod Outer Segments by RCS Rat Retinal Pigment 
Epithelium in Culture:R. B. Edwards andR. B. Szamier.1001 

Conformations of Prostaglandin F2r, and Recognition of Prostaglandins by Their 
Receptors: D. A. Langs, M. Erman, G. T. DeTitta.1003 

Age-Related Changes in the Hepatic Endoplasmic Reticulum: A Quantitative 
Analysis: D. L. Schmucker, J. S. Mooney, A. L. Jones.1005 

Combustion of Several 2,4,5-Trichlorophenoxy Compounds: Formation of 
2,3,7,8-Tetrachlorodibenzo-p-dioxin: R. H. Stehl andL. L. Lamparski.1008 

Phase Separation of a Protein-Water Mixture in Cold Cataract in the Young Rat 
Lens: T. Tanaka, C. Ishimoto, L. T. Chylack, Jr.1010 

Immunological Resolution of a Diploid-Tetraploid Species Complex of Tree Frogs: 
L. Maxson, E. Pepper, R. D. Maxson.1012 

Diet and Uptake of Aldomet by the Brain: Competition with Natural Large Neutral 
Amino Acids: D. C. Markovitz andJ. D. Fernstrom.1014 

MIKE MC C 
EbE IK M0$TELLE QHEN NIN YANG Teas rer , . scuvaOas COVER 

$EQLQGYA 0 GEOGRAPHY E BIOLOGICALSOI NcE$(. . ,ANTdROPOLOGYQ-I Howatd uI MaryE.Ierk. ' RC rVd H T onipso age of water vapor (top) and atmo- 
Ramo E Bisque . . Jan.sO Kalten.ba h Ph 1 Nash spheric liquid water (bottom) estimates 
MOICAL S ENCES (N) AGRICULTUI4E t INOUSTfIAL CIENC () over ocean obtained from passive mi- 
RobsrtW BerlIner John R Mehl4tsds Joseph H Engal 
Rich J J ns ' J. Lawrence.Apple Bol:. Stern crowave spectrum observations of the 
$TATI$TI S(U) . ATMOSPHERIC AND HYDRO.$PHERIC.QEtaALtX Nimbus 6 satellite near 1-centimeter 
Joti W P ( Mary Lou 
ExrG sa RobertG Fleagle . ' JasephE wavelength on 15 through 29 August 

Changnom4r  1975. Drier air masses are darker. See 
page 991. [Research Laboratory of 
Electronics, Massachusetts Institute of 
Technology, Cambridge, Massachu- 

The A sri  Association for t Adva cqttent of Science was founded 1848 and in portdtn 1814.It objects 
are to a thq work of slsntlsts a  I ate cdoperatobqfnpi4g4hq.tot tve a ails.ye sssTofsclence in the 
promoto a ti sri welfare a  to crease p bbo underMn'di end appreciation of elm 
fhsIethOd f science In map ogre ... . . POrt.qnce ilnd.promise of 



World's First Electronic Digital 
Stopwatch Plus Calculator. 

Available Exclusively From Lectro-Media Ltd. 

\5O 4-Way Timing: 
Runner wins 20-km 
marathon in 1 hour 
35 mm, 8.7 sec. 

casio's amazing ST-i, the world's most powerful stop- 
watch gives you the flexibility to time every sport 
100 hours with .005% accuracy. 

Standard: Times single events. Successive presses of 
Start/Stop (S/SI button record times for successive trials. 
Total key displays cumulative time for all trials Camp 
mode can then be used to calculate average time. 

Net or Time Out: Ideal for ballgames with timeouts. 
Press S/S to commence timeout. First counter freezes . 

cumulative game time. Press Total key to show second 
counter with elapsed time since timeout started. Press 
S/S again to restart game and unfreeze gametime counter. 

Lap-i: Split/Cumulative mode times athlete at each lap. 
S/S freezes display for recording total elapsed time. 
Press S/S again to unlatch display. 

Lap-2: Taylor/Interval mode recordes athlete's time for 
each lap. S/S button freezes display with latest laptime... .9. 

while resetting clock for next lap. Press again to unlatch 
display and watch current lap. Total key displays cumula- 
tive time to last lap. For auto races, S/S gives time between 
successive cars, while Total key gives time behind leader. 

Plus Calculator: 
The ST-i's smart little calculator has full memory, square 
root, percentages and discount calculations. TM key allows 
conversion of a stopwatch data in hr-mm-sec to fractional 
hours or minutes and back again. Calculate directly with time 
data to add employee time logs. Ideal for time and motion studies 

Warrantee: The ST-i is fully warranteed for one year by Casio Inc., the world's 
leader in innovative electronics. In addition, Lectro-Media Ltd. will replace any 
defective unit for a period of 30 days from receipt. 7-Day Free Trial: Try the , 

ST-i for 7 days to assure yourself that it is the most versatile stopwatch on the 
market. If not fully convinced, return the ST-i for full refund. 

U Need 1/100 sec timing? Lectro-Media carries a full 
line of CRONUS stopwatches including model 2D- A no i-or Ifle 
with simultaneous display of both split and interval times. 

Executive Desk 
P.O. BOX i770 

Casio's CQ-2 Electronic Appointment Secretary PHILA., PA i9i05 CREDIT CARD ORDERS 
The new desk-top version of the popular CQ-i (215) 925-9090 

travel pocket secretary, now has a larger, brighter Showrooms: NewMarket Call Toll-Free: 
America's 0-523-2906 digitron display for office use. The CQ-2 maintains Philadelphia's Oldest Marlet 80 

all of the incredible features Front & Pine 
of the CQ-i: Computer Store Pa. & Canada: Call (215) 925-9090 

Its a DIGITAL ALARM CLOCK storing 4 appoint- Please send me:? 
ment times, a STOPWATCH with timeout and lap I- Casio ST-i Stopwatch/Calculator @ $50  
times and a CALCULATOR with time/date abilities. AC Adapter for Scoretable use @ $5 

-Casio CQ-2 Calculator/Stopwatch/Alarm @ $65 includes AC Adapter 
...Casio CO-i ... Ideal for travel @ $50 includes AC & Carrying Case Adapter & Carrying Case 

-Cronus 2D Dual Display Stopwatch @ $i50 includes Batteries & Lanyard 

Street Address:--- 

ICitY:-ST:-Zip:-I I Shipping: $3 for 1st unit, $1 for ea. addt'l. Pa Res: add 6% sales tax. Air: CA, 
L OR, HI, WA, AK, Houston, Dallas: add $1. No CODs. Street Addresses only. ___________________- 

MC, BAC/VISA, AMEX & DC accepted: Include signature & expiration date. 
Please enclose money order, cashiers check or check. 
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AMERICAN ASSOCIATION FOR Energy and Climate 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the pre- Whenever the weather in a region departs from norms for a few weeks or 

sentation and discussion of important issues related to more, anxious queries arise. Is the world's climate changing? When leading 
the advancement of science, including the presentation 
of minority or conflicting points of view, rather than by meteorologists are questioned they usually equivocate. At one time consid- publishing only material on which a consensus has been erable optimism was voiced that new insights would be gained soon from reached. Accordingly, all articles published in Science- . - 
including editorials, news and comment, and book re- modeling calculations. In the past decade much time on some of the most views-are signed and reflect the individual views of the powerful computers has been devoted to such c Iculations. But success has 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are af- been elusive. The best performance on weather seems to be in short-range 
fihiated. prediction-that is, the next day or two. Even then surprises occur. In pre- 

Editorial Board dicting weather, meteorologists can take as a point of departure current 
1977: WARD GOODENOUGH, CLIFFORD GROBsTEIN, conditions, but in attempting to estimate climatic change there is little guid- 
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1978: RICHARD E. BALzHisER, JAMES F. CROW, been noted, and a 2- to 3-year cycle also seems to persist. 
HANS LANOSBERO, EDWARD NEY, FRANK w. PUTNAM, 
MAXINE SINGER, PAUL E. WAGGONER, F. KARL wIL- Meteorologists still hold out global modeling as the best hope for achiev- 
LENBROCK ing climate prediction. However, optimism has been replaced by a sober 

Publisher realiz tion that the problem is enormously complex. In a recent report* 
WILLIAM 0. CAR 'Y Verner E. Suomi listed 27 variables that must be monitored to obtain data 

Editor needed for studies of climate dynamics. These include total solar flux, 
PHILIP H. ABELSON cloudiness, surface albedo, sea and surface temperature, thickness of polar 

Editoral Staff ice sheets, water vapor, CO2. and tropospheric aerosols. Human activity 
Manogzng Editor Business Manager has been changing at least three of the variables-albedo, aerosols, and 
ROBERT 'V. ORMES HANS NUSSBAUM 
Assisranr Managing Editor Production Editor CC)9. The report emphasizes potential effects of increasing and long-term 
JOHN E. RINGLE ELLEN E. MURPHY use of fossil fuels. 
News and Comment: BARBARA J. CULLITON, Editor; One fact about CO9 that is known with certainty is that the concentration 

LUTHER I. CARTER, CONSTANC HOLDEN, DEBORAH 
SHAPLEY, NICHOLAS WADE, JOHN WALSH. Editoriol in the atmosphere is increasing. Charles Keeling has been conducting pre- 
Assistant, SCHERRAINE MACK 

Reseorch News: ALLEN L. HAMMOND, Editor; GINA cise measurements of atmospheric CO2 since 1957. In two decades the con- 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH it, centration at the south pole has increased from 314 to 331 parts per million. 
WILLIAM D. METZ, ARTHUR L. ROBINSON. Editorial It is estimated that since the beginning of the industrial revolution the 
Assistant, FANNIE GROOM 

Associate Editors: ELEANORE BUTZ, MARY DORE- change has been about 13 percent. Roger Revelle has analyzed cogent fac- 
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB 

Assistant Editors: CAITILIN GORDON, RUTH KUL tors. Part of the increase is due to deforestation. About half of the CO2 that 
STAD, Lois SCHMITT has been produced remains in the atmosphere, and the rest has been ab- 
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Letters: CHRISTINE KARLIK What are the likely future trends. For the remainder of this century the 
Copy Editors: ISABELLA BOULDIN OLIVER HEAT- clearing of land will continue and the use of fossil fuel will increase. As a 

WOLE result, by the year 2000 the CO2 concentration will exceed preindustrial 
Production: NANCY HARTNAGEL, JOHN BAKER; YA levels by about 25 percent. Ultimately, other forms of energy such as solar 

Li SWIGART, ELEANOR WARNER; JEAN ROCKWOOD, 
LEAH RYAN. SHARON RYAN may come to play a more substantial role. However, humanity's appetite for 

Covers, Reprints, and Permissions: GRAYCE FINGER, energy use seems insatiable. 
Editor; CORRINE HARRIS, MARGARET LLOYD 

Guide to Scientific Instruments: RICHARD SOMMER What will be the climatic consequences of increased C02? S. Manabe and 
A sistant to the ditors: RICHARD SEMIRLOSE R. T. Wetherald have calculated that a doubling of CO2 would lead to an 
Membership Recruitment: GW NDOLYN HUDDLE 
Member and Subscription Record : ANN RAGLAND average global increase in temperature of 2.50C. Their model was necessari- 

EDITORIAL CORRESPONDENCE: 1515 Massachu- ly oversimplified, but it seems plausible on the basis of a greenhouse effect. 
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Deadline for Nominations: 15 September 1977 
AAAS-Newcomb Cleveland Prize: Contest Year Is Nearly Over 

The deadline for nominations of papers for the AAAS-New- Prize, AAAS, 1515 Massachusetts Avenue, NW, Washington, 
comb Cleveland Prize is fast approaching. Readers are invited to D.C. 20005. Final selection will rest with a panel of distinguished 
nominate papers published in the Reports section of Science from scientists appointed by the Board of Directors. 
3 September 1976 to 26 August 1977. The prize of $5000 and a The award will be presented at a session of the annual meeting at 
bronze medal is now given annually to the author of an outstanding which the winner will be invited to present a scientific paper re- 
paper that is a first-time publication of the author's own research. viewing the field related to the prizewinning research. The review 

Nominations must be typed and the following information pro- paper will subsequently be published in Science. In cases of 
vided: the title of the paper, issue in which it was published, au- multiple authorship, the prize will be divided equally between or 
thor's name, and a brief statement of justification for nomination, among the authors; the senior author will be invited to speak at the 
Nominations should be submitted to AAAS-Newcomb Cleveland annual meeting. 

are made up of numerous overlapping 
small mounds. Each mound is a jumble 
of sticklike and vaselike archaeocyathids 

along with coelobitic algae and foramini- 
fers (?) set in a matrix of red lime mud- 
stone which was deposited as internal Reports 
sediment. The tops of shelter cavities are 
commonly roofed with synsedimentary 
cement. 

The upper, I 5-in-thick archaeocya- 

thid-mound/oolite-shoal complex, a se- 
The Oldest Macroborers: Lower Cambrian of Labrador ries of irregularly distributed mounds, 

surrounded by, or intercalated with, oo- 
Abstract. We have discovered numerous borings of Trypanites penetrating ske/e- litic lime grain stones, can be traced some 

tons atid svnsedimentary cemented /imestones in arehacocyathid reefc of the For- 75 km eastward from Labrador across 
teoti formation in sotithet-n Labrador. These are, to date, the o/dest known macro- the Great Northern Peninsula of New- 
borings. The discovery c)J these struettires extends the record of/arge endo/ithic or- foundland. Each mound comprises up- 
ganisms /00 mi//ion years from the Lower Ordovician to the Lower Cambrian. This right robust to delicate archacocyathids, 
immediate/v postdates the appearance of metazoans with hard parts and confirms in a matrix of skeletal lime grainstone to 
that enc/o/iths have p/ayed a ro/e in reef formation since the ear/y Cambrian. calcareous siltstone. 

On the basis of trilobites the Forteau 
The Forteau formation is a sequence rich shales. The complex consists of in- formation is assigned a late Lower Cam- 

of shales, limestones, and minor sand- dividual patch reefs or groups of patch brian age, mainly in the Bonnia-O/e- 
stones about 120 m thick that outcrops, reefs and associated calcarenites sepa- ne//us zone l3). This is confirmed by the 
mainly in shoreline section, in southern rated by subtidal, calcarenite-shale archaeocyathid fauna, particularly the 
Labrador and in western Newfoundland rhythmites. Reefs (Fig. 2A), which may forms Arc haeocyathus and Cambro- 
(Fig. I) (/). These Cambrian sediments attain a stratigraphic thickness of 20 m, cyathtts which are characteristic of the 
are the upper part of a sandstone (Bra- uppermost Lower Cambrian Lena or 
dore formation) to shale to limestone Elanka stage as defined on the Siberian 
(Forteau formation) sequence that un- Labrador Platform 4). 
conformably overlies Precambrian gran- The shape of the individual mounds 
ites and granite gneisses of Grenville   that make up the archaeocyathid reefs is 

age. The middle part of the Forteau for- not wholly constructive, but also ap- 
mation contains a series of archaeo- U Forteau pears to be partly a function of erosion. 

cyathid reefs, specifically a lower patch- formation In cross section skeletal lime sands are 
reef complex and an upper reef-mound/ seen to directly overlie truncated ar- 

oolite-shoal complex (2). t'  chaeocyathid skeletons and argilla- Atlantic 
The lower, 20-in-thick patch-reef com- Ocean ceous lime mud, clearly indicating that 

plex is best developed in Labrador and the mound surface was hard and subse- 
grades eastward into black, potassium- Newfoundland quently eroded before deposition of the 

overlying skeletal sand. Where outcrop 

Fig. I. Map of Newfoundland and southern Pt ' permits, the overlying lime sands can be 
Labrador, showing the distribution of Forteau stripped away, or erosion has removed 
formation outcrop, and the study area on the overlying mounds to reveal a mound sur- 
north shore of the Straits of Belle Isle. 100 km face composed of many upright and top- 
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