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Beckman L8 Ultracentrifuges- 
High Performance in the 80's From every aspect of performance, the L8 ultracentri- moisture from the chamber, an w2t Integrator for accu- fuges are unsurpassed. Whether you choose the 80,000- rately reproducing runs in sucrose gradients, and internal 
rpm Model L8-80, or the 70,000 or 55,000-rpm models, diagnostic systems for simple servicing. 
you get the most advanced drive system, programming For high performance rotors, no one comes close 
capability, over 40 rotors to choose from, and a host of to Beckman. There are two 80,000-rpm rotors: the 80 built-in features which assure you top performance Ti fixed angle which generates 602 ,OOOg at 80,000-rpm 
in the years ahead. - highest force of any rotor -and the VTi-80 for rapid The drive system is Ultra-8TM- a frequency-controlled density gradient runs with such materials as steroid 
induction motor that drives the rotor directly from inside receptors. For the Model L8-70 ultracentrifuge, the 
the vacuum system.We warrant the complete drive for 70,000-rpm Type 70.1 Ti rotor has an outstanding corn- 16 billion revolutions. bination of volume (163 mL) and force (450,OOOg) Programmability comes from microprocessor for such separations as plasmid DNA. 
control using the Memory-PacTM module. You insert a Add a superb line of tubes and adapters, topped by 
Memory-Pac in the L8 control panel, and seconds later the unique Quick-SealTM tubes for sure sealing without it is programmed with what- tube caps, and you can easily 
ever rotor speed, tempera- see why investigators the 
ture, etc., you wish. You're world over choose Beckman 
assured of error-free dupli- ultracentrifuges. For more 

cate runs with no time information, write Beckman spent in set-ups. Instruments, Inc., Spinco L8 features include Division, 1117 California a Dry Cycle to remove Ave., Palo Alto, CA 94304. 
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A fw hot ideas 
* 'f6r 1at minute hopper 

Indium-Ill Oxine New for RJA 
Problem solver for cell-mediated Substance P 
cytotoxicity assays (8.L4yrosinej [1253] 
If your target cells are few, or if human cells are not High specific activity > 5001ot Ci4tg 
labeling well with chromium-Si, consider indium-ill Stable four weeks from prodUction date 
oxine. Labeling of target cells with indium-i ii Each lot tested for binding and displacement in a 
produces a level of radioactivity per cell much specific RIA 
greater (-10:1) than chromium-Si. This higher level Substance P(8-L-tyrosine), [1251]- 
decreases the variability in isotope release assay 
systems, primarily by decreasing the counting error >500/LCi/,1g 
and the variance of each time point. Lyophilized from sodium carbonate buffer, pH 9.9, containing bovine serum albumin 
Because the spontaneous release of indium-ill NEX-i52 iO/ACi 2 x i01Ci 50Ci 2 x 50Ci 
oxine is 2 to 5 times less than chromium-5i with Prepared fresh for stock third Monday each month 
time, variation in results is also diminished. 

circle No. 374 on Readers' Service card 
Indium-i ii oxine is offered as a problem solver, not as 
a replacement for chromium-5i. It has a, short half-life 
(68 hours), however its high counting efficiency 
keeps it useful for up to two weeks. We are offering Now 1000-3000 Cl/rn mol 
fresh lots on the fourth Friday of each 'month and will 
increase the frequency with accelerated demand. 6PIrhIEJ  32 J] 
Indium oxine, [1111n]- PIULUK [LL K] 
Carrier free (Cordycepin 5'-trlphosphate) 
imCi/50l Of 95% ethanol 
NEZ-i54 imCi 2ximCi 3ximCi Incorporation of 3'-dATP, [a-32P]- molecule into DNA 
Fresh lots available on fourth Friday of each month or RNA at 3'-end prevents further polymerization 
circle No. 372 on Readers' Service card Labels DNA in terminal deoxynucleotidyl 

transferase catalyzed reaction 
Highest specific activities a ailabi Reagent of choice for end-labeling RNA y e during DNA-dependent RNA transcription 

Deoxyadenosine 5'-triphosphate, tetra- VITAMIN D3 [3H] (triethylammonium) salt, 3'[a32P] Vitamin D3, [1 ,2-3H(N)]- 1 000-30000i/mmol 
1 5-25C'/mmol Ethanol water, 1 lin dry ice 
Toluene in silanized sealed ampoule under nitrogen NEG-026 500tCi 1 mCi 
NET-i80 5Ci i0tCi 
Hydroxyvitamin D3, 25426,27-3H]- circle No. 375 on Readers' Service card 
>i30Ci/mmol Current lot i6OCi/mmol 
Toluene in sealed ampoule under nitrogen Nol for use in humans or clinical diagnosis 
NET-349 5Ci 25Ci 
Iihydroxyvitamin D3, 1a,25-[26,27-3H]- 
A high affinity receptor specific for 
Dihydroxyvitamin D3 has been demonstrated .. New England Nuclear 

line.1 549 Albany Street, Boston, Mass. 02118 in a cloned human breast cancer cell call toll-free: 800-225-1572 >i3OCI/mmol Current lot i6OCI/mmol (In Massachusetts and Internalional: 617-482-9595) 
Toluene: ethanol, 1:1, in sealed ampoule under argon, 
shipped in dry ice NEN Chemicals GmbH: D-6072 Dreleich, W. Germany 
NET-626 5/.LCi Postfach 401240, Tel. (06103) 85034, Telex 4-1 7993 NEN D 

NEN Canada: 2453 46th Avenue, Lachine, Oue. H8T 309 
1. J.A. Eisman, et. al., The Lancet, December 22/29,1335-1336 (1979) Tel. 514-636-4971, Telex 05-821808 
circle No. 373 on Readers' Service card 
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NIKON REVOLUTIONIZES OPTICAL 
PERFORMANCE WITH THE 
FX PHOTOMICROGRAPHY SYSTEMS. 
LED readout of precise fully automatic, microprocessor-determined exposure from the urx system control unit. 

INSTRUMENTATION 
Nikon's advanced UEX, HEX, 
AFX automatic exposure 
camera systems and PEX 
manual system. 
SIGNIFICANCE 
Nikon's exclusive FX direct 
prolection design increases 
light transmission efficiency to 
greatly reduce exposure times, ' ' , - 

enhance lowlight metering - 

sensitivity and dramatically 
improve image quality. 

SPECIFICS 
Nikon's remarkably affordable 
EX camera systems speed 
and simplify the photomicro- 
graphic process. High light 
transmission efficiency reduces 
typical exposure times by up to 
a factor of five. This is espe- 
cially important for darkfield 
and fluorescence techniques. 

To aid ease of operation, 
the models UFX, HEX, and 
AEX offer fully automatic 
microprocessor exposure con- 
trol and LED di gita exposure 
readout. Model UFX features 
a highly sensitive photomulti- 
plier system with choice of 
1% spot or integrated average 
metering, exposure memory 
and motorized 35mm film 
advance. Models HEX and 
AFX employ Silicon Photo 
Diode metering. 

All Nikon EX Camera 
Systems adapt to 35mm, 
Polaroid,? and 4x5 formats. 
Extend your vision. Write: 
Nikon Visions, Nikon Inc. 
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623 Stewart Avenue Garden City, NY 11530 (516) 222-0200. 
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tionality, such means are now being re- 
placed with materials- and energy-frugal 
ones precisely because of the emerging 
scarcities that he denies. Such (econom- 
ic) responses to scarcity make society 

better off than it would be in the absence 
of the responses, but not, in general, bet- 
ter off than it would be in the absence of 
the initial scarcity (1). 

? 
Simon would have us believe that the 

OPEC (Organization of Petroleum Ex- 
porttng Countries) price for oil says 

nothing about oil scarcity, inasmuch as 

that price is far above OPEC's produc- 
tion cost. The fact is that OPEC is able to 
maintain its price largely because of in- 
creasing scarcity of oil (and a lack of im- 
mediately available alternatives) in most 
non-OPEC countries. This scarcity pre- 
cludes meeting demand entirely from 

- sources with production costs below the 
- OPEC price, and ensures that the last 

units bought are bought on OPEC's 
- terms. Substitution of alternatives-in- 

creased efficiency, synfuels from coal 
- - , and shale-may gradually bring down 

the quantity of oil demanded at today's 
OPEC price; but these alternatives are 
more expensive than oil used to be and 

- ,  , they can only ameliorate, not eliminate, 
* the costs of the scarcity of oil. 

j -. Simon offers the price of electricity as 
- - - -! -' "an interesting measure of the consumer 

- - -, - -' - - - cost of energy" and, by implication, a 
measure of energy scarcity. He says the 
price of electricity rose "after 1973" ow- 
ing to the "improved market power of 
coal and uranium suppliers" in the wake 
of OPEC oil price rises. Then, dismissing 

this with the statement that "the long- 
run cost of electricity clearly has been 
downward" he concludes, "In short, 
the data show that energy has not been 
getting scarcer in basic economic terms, 
but rather has been getting more plenti- 

ful." The fact is that real electricity 
prices bottomed in 1971 and were al- 

FractometteAlpha 200 ready up 18 percent from that low point Liquid Fraction Collector in 1972, before OPEC's actions (2). The 

RELIABLE: New single motor drive offers greater reliability than moro corn fact is that OPEC's price hikes and the 
plex mechanisms. Solid-state circuitry is designed for cold room use Unit is "improved market power" of coal and 
overflow protected and includes a patented liquid detecting shutdown device uranium both reflected a new reality 
VERSATILE: Push-button control of time, drop count or volume collection based on emerging scarcity of oil and 
An exclusive lift off collection platform provides unloading and cleaning natural gas (3). 
convenience. What follows Simon's errors about the COMPACT: No other 200 tube collector is so compact Occupies less than economics of scarcity is a discussion of 
1? square feet of bench space; will fit in an ordinary household refrigerator 
COMPATIBLE: System compatible with metering pumps column monitors the physical underpinnings of the subject 
recorders and other accessories. Support rod lattice facilitates mounting in which he tells us that "the term 'finite' 
Yes, there are many reasons for you to select the Alpha 200 when your applica is not only inappropriate but downright 
tions require a liquid fraction collector. In fact, no other fraction collector offers misleading in the context of natural re- 
all the features available in the Buchler Fractomette Alpha 200 Write for details sources," because, among other reasons 

Ipi Buchier Buchler Instruments, Inc and examples, "copper can be made 
1327 Sixteenth St., Fort Lee, N.J. 07024 U.S.A. (201) 224 3333 from other metals." Indeed! Perhaps Si- 

made in U.S.A., sales and service worldwide mon here has in mind the technique of 

elemental transformation by bombard- 
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ment with subatomic particles in acceler- 
ators. Producing microgram quantities of 
copper by this means would be a gargan- 
tuan feat. Any implication that produc- 
tion in industrial quantities might be eco- 0 

nomically or energetically feasible is pre- 
posterous, as are his further assertions 
on this general topic (for instance, "Even 
the total weight of the earth is not a 
theoretical limit to the amount of copper 
that might be available to earthlings in 
the future. Only the total weight of the 
universe . . . would be such a theoreti- 
cal limit. 

With respect to food, Simon is enthu- * 

siastic about expanding land under culti- 
vation by, for example, "irrigating 
deserts." But -he does not discuss at all 
the constraints placed by lack of water 
on food production from arid and semi- 
arid lands (4). The withdrawal of water 
for existing irrigation schemes already 
has drained some major rivers, such as 
the Colorado, nearly dry, and rapid de- 
pletion of "fossil" water supplies is of 
enormous concern in areas such as the 
plains of Texas. Interregional water- 
transfer schemes are staggeringly ex- 
pensive and usually beset with political 
obstacles (5), not to mention their envi- 
ronmental liabilities. Desalination re- 
mains too expensive in energy and in 
dollars for use on staple crops (6). And in 
times of prolonged drought, Which are 
certain to occur in the future as they  
have in the past, nations relying too 
heavily on irrigated arid lands for food 
will be crippled. 

On the environmental side, irrigated 
arid lands are subject to salt-clogging, 

which reduces and eventually destroys 'fit-i their productivity; this problem plagues 
arid-land agriculture in the southwestern 
United States as well as in less-devel- 
under the plow by deforesting hilly ter- Most  
oped countries (7). Bringing more land 
rain in temperate and tropical regions Theoratory w 

can lead to severe erosion, whereby the prewsarrle pjShers  
extra carrying capacity temporarily Sb,  acIcIPtec/ f 
gained is literally washed away. On some atlthco 
tropical soils, the benefits of land clear- te 0  aI?Q? .  5ari7 '?? tb h 
ing for agriculture are even shorter lived, 'fl55 ,.,esher ,, 0e 0Ie re  asher 
as laterization turns the exposed soil to we17an eSpec,a/cIe to OS CO  
rock. And if deforestation for agriculture c/es. enother./?lnati r the 
proceeds on a large enough scale, the re- Ort0ec/ frr th H "' IS 
sulting pulse of carbon dioxide may com- Heinicke Instruments Co. Se,  e.,lCke 
bine with that from increasing fossil-fuel 3000 Taft Street, Hollywood, Honda 33021 bro0gtiflg 
combustion to alter global climate in a Phone 800-327-9783 or (305) 987-6101 Telex: 512610 e. 
way that undermines food production to 
an unprecedented degree (8). If you should ever have an equipment breaidown,a Heinicke-Napco Minute Man 

Simon proposes that it is not only pos- will be on his way to you in 48 hours. You'll seldom need the Minute Man ser- 
sible but proper to appropriate all the vice because Heinicke and Napco instruments are built to work. But if you 
earth's resources (and more!) for the di- dO,'dial toll free 800-327-9783. 
rect support of human beings. This no- 
tion is not unprecedented (9, 10). Per- 
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ators. Producing microgram quantities of 
copper by this means would be a gargan- 
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vation by, for example, "irrigating 
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transfer schemes are staggeringly ex- 
pensive and usually beset with political 
obstacles (5), not to mention their envi- 
ronmental liabilities. Desalination re- 
mains too expensive in energy and in 
dollars for use on staple crops (6). And in 
times of prolonged drought, Which are 
certain to occur in the future as they  
have in the past, nations relying too 
heavily on irrigated arid lands for food 
will be crippled. 

On the environmental side, irrigated 
arid lands are subject to salt-clogging, 

which reduces and eventually destroys 'fit-i their productivity; this problem plagues 
arid-land agriculture in the southwestern 
United States as well as in less-devel- 
under the plow by deforesting hilly ter- Most  
oped countries (7). Bringing more land 
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can lead to severe erosion, whereby the prewsarrle pjShers  
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es of arabic lands such as the Thar its developing member countries. Raj Desert of Rajasthan, the Gamu High- Krishna, of the Indian Planning Commis- lands south of Addis Ababa, or the Kosi sion, sums up the situation: "Food sur- Theres catchment area of eastern Nepal. Eck- pluses are bogus when the malnourished hoim's findings are empirical, and those have no purchasing power" (4). Neither only one who have viewed the environmental deg- cost nor price is a comprehensive mea- al)SIRPI radation on the ground or even from an sure of scarcity for the starving family 
W airplane will corroborate his evidence. that has no purchasing power. Chen and Eckholm is careful not to use the Chowdhury (5) and Currey (6) have toyour often biased aggregate statistics of na- shown that there need be no per capita qeslions tional governments. Moreover, Simon's food shortage in Bangladesh to have a source, Joginder Kumar, documents the famine and widespread starvation. about limitations of government statistics on Bhatia (7) illustrated the same situation arabic land.* Simon, determined to use in India, and Habicht (8) found the same disposable the evidence as good news, omits cave- situation in Indonesia.... 

ats. JOHN M. STREET filter units. Simon implies that the aggregate fig- GARY A. FULLER ures showing the increase in the percent- Department of Geography, age of both arable and cultivated arable University of Hawaii, Manoa, 

What disposable, prestedlized are not bad news. Eckholm avoids men- Honolulu 96822 
filter units have the most ifiter tion of poorly defined concepts like BRUCE CURREY 
surface area for more efficient arable or cultivated land. Perhaps Eck- Department of Geography, 
filtration? hoim was more aware that when dis- University of Hawaii, Manoa, 
Nalgene Filter Units (17.4 cm2) cussing arable land, as Kumar carefully and Resource Systems Institute, East- 

What disposable, presterilized documents, there is little exactness in West Center, Honolulu 96822 
filter units are the simplest, the "truth." Eckholm focuses his analy- 
most convenient to use? sis on the underlying processes: "the in- References 

Nalgene Filter Units. (The ci jent breakdown of sustainable a ricul- 1. E. P. Eckholm, Losing Ground: Environmental 
3-piece design elinunates the g Stress and World Food Prospects (Norton, New extra parts that can cause tural systems." The processes seem to be York, 1976). error or contamination.) of little importance to Simon, who does 2. J. Kumar, Population and Land in World Agri- Iture: Recent Trends and Relationships (Pop- 
What disposable, presterilized not mention Kumar's other finding (2) ulation Monograph Series No. 12, University of 
ifiter units have the longest that fallow land decreased by 8 percent California, Berkeley, 1973). Asian Development Bank, Rural Asia: Chal- 
performance record? between 1950 and 1960. This lessening of lenge and Opportunity (Praeger, New York, 

Filter Units. (Q1Y the degrees of freedom-as people begin . 1977). Nalgene R. Krishna, personal communication, January 
Nalgene Filter Units have been to use petroleum-dependent irrigation in 1979. 
proven reliable in over 15 years 5. L. C. Chen and R. H. Chowdhury, Popul. Dev. 

of laboratory use.) areas where water (a entical resource Si- Rev. 1 (No. 2), 201 (1975). mon does not consider) is scarce and 6. B. Currey, thesis, University of Hawaii (1979). 
What disposable, presterilized 7. B. M. Bhatia Famines in India, 1860-1965: A 
filter units give you the choice where slopes are prone to soil erosion- Study in Some Aspects of the Economic History of India (Asia Publishing House, Bombay, ed. 2, 
of three membrane porosities may indeed be bad news.... 1967). 
using a proven nontoxic Not only, as Kumar suggests, are 8. J. P. Habicht, personal communication, June 
membrane? 1980. 

Nalgene Filter Units. (Their "data on arable land classified in several 
membrane is nontoxic to cell ways," but also differences in technology We applaud Simon's article for its sys- 
cultures and comes in O.2O, may change the amounts of arable land; tematic reconsideration of much of the 
O.45t, and O.8Oj porosities.) for example, no-till agriculture may per- "false bad news" which is fed to the 

What disposable, presterilized mit the cropping of former pastures and public in the guise of careful analysis. In 
filter units cost least and can be woodlands on steep slopes. On the other particular, we enthusiastically endorse 
purchased from laboratory hand, increases in energy costs may di- his criticism of the Paddock brothers' 
supply dealers everywhere? minish the acreages that can be irrigated Famine -1975! (1) and of the reprehen- 
Nalgene Filter Units. (Ask your by pumping in poorer countries, such as sible notion that a policy of "triage" dealer.) Bangladesh, which are becoming in- should determine the allocation of aid to 

Specify NALGENE? creasingly dependent on deep agricultur- less-developed countries. 
filter units from your al tube wells. One segment of the article, however- 

laborator e er. Simon has standardized world per cap- the discussion of the relation between 
The one right answer to ita food production between 1948 and population growth and e%zonomic 

your ifitering needs. 1976 in his table 2. World production per growth-leaves an impression that 
capita certainly increases, but it is poor seems to us to be quite unwarranted. It is evidence of the food situation in devel- certainly true that this relation is corn- oping countries. A report from the Asian plex and poorly understood. That the ze- 

SYBRON Nalge Development Bank entitled Rural Asia ro-order correlation between population 
(3) chronicles the decline in real wages growth and per capita income growth is through the 1970's and increasing low is one indication of this complexity. NaIve Company, unemployment or underemployment in It is our view that in some circumstances Division of Sybron Corporation rapid population growth can be quite det- P. 0. Box 365 Rochester, N. Y. 14602 *Editor's Note: The reference for the source of rimental to a country's development 

Circle No. 274 on Readers' Service Card data in Simon's table on land use was misnumbered. prospects, while in other circumstances The intended reference was to the book by Kumar 
(2) cited in the text of the article, it may even be helpful. One question on 
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* There is no justification for Simon's 

implied assumption that a trend of the 

past will continue into the future ("rais- 

ing our standard of living from what it 

was 20,000 years ago, 200 years ago, 20 PROSTAGLANDINS years ago, to what it is now"). He quotes a work of 1682 to support his thesis that 

Upjohn Diagnostics now offers you 9 prostaglandin compounds the more people there are on earth the 

-for use as laboratory research chemicals. They are: larger the number of innovative minds to 
further economic progress. Population 

* PGEI * PGF2 Tromethamine and resource usage today are scarcely 
comparable to what they were in 1682. 

* PGE2 * 13, 14-diH-15-keto PGF2a Nor is there justification, on a finite planet 

* PGA1 * Thromboxane B2 whose surface area and mineral wealth 

* PGA2 * 6-keto PGFIa per person must decrease with each pop- 
ulation increment, to imply as Simon 

* PGFia does that because a larger population 
For more information, call or write: gives us more potential for producing a 

"supermarket clerk who develops a 
quicker way to stamp the prices on 
cans" it will improve our material well- 

-diagnostics being. If absolute numbers reflect the 

Upjohn Diagnostics/Division of The Upjohn Company numbers of "ingenious curious" minds, 
Kalamazoo, Michigan 49001/(616) 385-7111 and if additional persons... lead to an 

increase in per worker output," then the 
To assure consistent quality, Upjohn prostaglandin chemicals are analyzed prior intellectual and productive leadership 
to release by our Quality Assurance Unit. For details about any batch analysis, among nations would show China and 
contact Upjohn Diagnostics, Kalamazoo, Michigan. India at the top, and Bangladesh leading 
Copyright 1979, The Upjohn Company UD 79-014 Norway by an order of magnitude. 

Economist Simon seems not to recog- 
nize the law of diminishing returns. He 
seems to imply that if x babies born 

Circle No. 193 on Readers' Service Card today become productive in 25 years, nx, 
resulting in population growth, would be 

_____________________________________________________________________ desirable ("additional children have pos- 

itive long-run effects upon the standard 
of living"). This is no more logical than 
taking two dozen aspirin when the doc- 

tor prescribes two. One does not have to 
be an animal ecologist (as I am) to recog- 

nize that human beings, like any other 

species, have the biological ability to 

0 overrun the carrying capacity of their 
habitat. 

With regard to mineral resources Si- 

mon brings up a new version of a tired 

old argument long advanced by econo- 
mists who seem to know nothing about 
geology: when supplies get low prices 
rise, exploration increases, and supplies 
rebound; increasing efficiencies in min- 

ing and processing drive prices down, 
creating disincentive for exploration un- 

in;. . * * .. - - til scarcity looms again. Once again we 
have the implied assumption that be- 

cause this has happened in the past it will 
happen in the future. But geologists rec- 
ognize that, with few exceptions, miner- 
al resources are unevenly distributed. As 
lodes are depleted it becomes ever more 

difficult to find replacements. When the 

silver mines of Idaho play out, production 
cannot be restored by explorations in 
Kentucky, no matter how high the price 

of silver may be. 

Regarding energy scarcity, Simon says 
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advancing technology has lowered the 
cost of oil production to $0.05 to $0.15 per barrel. From this fact he concludes 
that the "long-run downward trend in Is is. our new the price of oil will resume its course. :KtutKtv That conclusion defies logic. The sig- 

/ aporator nificant cost is not the pumping cost but the cost of finding as a replacement another barrel of oil or a comparable energy source. This cost has been rising dramatically. Like many other people, 
Simon confuses oil production with oil 
consumption. No one is producing any significant amount of oil these days, be- cause the cost of producing it from re- cent photosynthetic products is greater 
than the price of OPEC oil. Rather, we 
are consuming that which was produced .. 

by natural forces in a past geological 
era. We have not solved our problem of . ' 

declining oil reserves by increasing the ef- 
ficiency of our pumping technology. . . WAYNE H. DAVIS 
University of Kenwcky, Lexington 40506   
School ofiliological Sciences, 

. . . Simon repeatedly commits the same  
fallacy he notes in others: past trends  
are simply extrapolated into the future.    
It is worth recalling the story of the per- 
son who leaped from a very tall building 
as he passed the 20th floor replied, "Fine, lb  com pefitto  r  '** 

and on being asked how things were going 
so far." GEORGE L. COWGILL 
Department of Anthropology, 
Brandeis University, 
Waltham, Massachusetts 02254 

I do not say that all is well every- (NONE) 
where, and I do not predict that all will 
be rosy in the future. Children are hun- 
gry and sick; people live out lives of 
physical or intellectual poverty, and lack 
of opportunity; war or some new pollu- 
tion may finish us. What I am saying is 
that for most relevant economic matters     incubation n4 
I have checked, aggregate trends are im-   * r0tiIe instrumentand only 

proving rather than deteriorating. And I  B$*r makes It. Th new Vertex Evaporater is  
doubt that it helps the world's troubled   praon taton for RA/OP 

people to say that things are getting   0Ieotr0phor0ss rLc gaa 
worse though they are really getting bet-  ats qty ortri. Fsatirs 

ter. 
On only two points did letters chal-  hb;t4 varikt vQrtexing speed; eootroiied heating 

lenge my data's accuracy:  *r#tant within I C; opUoiat eUng pIte; special 
1) In response to my statement that VUIfl CQJflM Ytem w*rds against bumin 

"long-run cost of electricity clearly has        &fl 0PUotIa 

been downward," and that prices rose Xt ;Wiite txty fo cmp1#te information. 
after 1973 due to OPEC pricing, Hoidren 
et al. write: ' 'The fact is that real elec-  p5   
tricity prices bottomed in 1971 and were    p    j  (201) 224433 

already up 18 percent from that low point    USA aIs nd e#vtee worldwide 
in 1972, before OPEC's actions."  

I was taken aback; Hoidren and Harte 
are energy scholars. I checked Fig. 1 and <.   Oiri$t  *dr  

other sources but could see no sign of   
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300 quality] in the last 'As evidence the author reproduced a recent Scientific Open Forum 
American graph of Likens et al. (2) 

250 which he said shows "an overall deterio- 
Sponsored by the AAAS Com- 
mittee on Science, Engineer- ration in air quality due to sulfur diox- ide" from 1974 to 1976. (My graph ing, and Public Policy _ . stopped at 1974.) But Likens et al. 'S 

* Major Future Science and  200 graph does not refer to air quality, but Technology Issues . rather to SO2 emissions; one is not an in- 
* Policy Directions tbr Science C dex of the other. And the lastest Envi- 

and Thehuology Under the  150 . romnental Protection Agency data about New Administration SO2 and air quality show continued irn provement in "national trends" (3). 
* Project on NSF's Second Five-  If specialists can believe that the long- 

Year Outlook o 100 -.__ __ run trends in electricity prices and in 
* Current Science Issues as U.S. air quality are worsening despite 

0MB Circular A21 _ easily accessible data, what will con- 

Representatives of congressional 50 - - -- vince people that things are getting bet- 
committees concerned with science ter even when they are? In July 1980, an 
and technology will participate. Associated Press article mentioned "the _______________ - ____ - ____ 1972-74 drought, when 300,000 or more 
WHEN: Monday, 5 January 1981, 1900 1920 1940 1960 1980 2000 diedinEthiopiaandtheSahelbeltSouth 6:00 p.m. to 7:30 p.m. Year of the Sahara" (4), a mortality figure 
WHERE: Sheraton Centre/Duffer- Fig. 1. Price of electricity relative to con- higher than ever despite evidence dis- 

in Room sumer price index (9). crediting even much lower figures. 
No-host Reception Follows Several letters criticize using aggre- 

The Open Forum gives members their 18 percent. I therefore called the gate global data. Bodoia says: "Simon 
of the science and engineering senior author of their reference (1), and evidently recognized that he could best 
communities an opportunity to ex- Schurr's assistant read these index num- serve his argument by tabulating the 
press their views on Public Policy bers: 1967, 100; 1970, 91; 1971, 80.2; [food] data on a worldwide basis" (an in- 
issues to the AAAS. 1972, 94.9; 1973, 93.8; 1974, 99.9; 1975, suiting insinuation too typical of the let- 103.6; 1976, 104.2; 1977, 104.3. ters.) And Street et al. refer to the data I 

To find out more about the 1971 figure, use as "biased aggregate [land] statis- the basis of the Hoidren et al. assertion, tics." Of course aggregatd food and 
Schurr's assistant suggested calling co- land data contain inaccuracy, maybe author Darmstadter. He, too, was puz- more than most economic data. But I be- 

The new 1981 zled. Upon investigation, the 1971 num- lieve that such aggregates are more re- 
Science Cover ber (80.2) proved a typographical error liable for statements about the world as a 
Calendar is flOW and should have been 93.3. So much for whole than Eckholm's anecdotal pick- 
available. Hoidren et al. 's "fact." and-choose technique which Street et al. 

Central here, however, is not the typo. recommend. 
Even if correct, it would seem scien- Holdren et al. and others had a good 
tifically imprudent to rely for any general laugh about alchemy and making copper The 4th annual AAAS conclusion upon a single number against from other metals. Even if what I wrote 

 Wa Ii calendar, featuring the contrary evidence of a sweep of data was physically impossible (which it is  striking full-color three-quarters of a century long (Figure not), the point would not bear impor- reproductions of Sci- 1) that tells a radically different story, es- tantly upon the argument, and therefore 
ence covers, is flOW pecially when widening the inspection it is simply a debating device questioning 
available man ew, at- slightly would have changed their con- my competence. However, I am not in 
tractive, 13" x 26" wall clusion entirely, error in principle, as Holdren et al. note; format. Upon this one incorrect number, con- rather, they claim it is "preposterous" 

ceming just one among practically all because it is impractical now. But-this  Order yours today (and raw materials for which the data show is my point-so was electricity consid- 
spread the word). Jong-run price falls, Hoidren et at. build ered impractical a century ago. And in 
Enclose check or money 

 order for $4.00 ($3.50 their case that I make "errors about the perhaps the first full-scale attempt by a 
to AAAS members) and economics of scarcity." Does not this great social scientist to evaluate the fu- 

ii to: AAAS Sales unfounded bad news reinforce the cen- ture energy situation, Jevons (5) con- Dept., Box 6, 1515 tral point of my article? Perhaps this ex- cluded in 1865 that oil could never re- 
 Massachusetts Ave., ample and the next will convince some lieve the coal crunch he predicted would NW, Washington, DC that my arguments are not simply defec- strangle Great Britain's economic  20005. All orders must live scholarship or improper data selec- growth about 1900. (England now ex- 

beprepaid. tion. ports both coal and oil.) 

2) A letter originally set in galleys, but A letter originally scheduled for pub- 
omitted after I responded, called "incor- lication counterposed the Global 2000 
rect" my statement that there have been Report's conclusions of which "Simon 
"sharp improvements [in environmental seems to be unaware." My forthcoming 1306 SCIENCE, VOL. 210 
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DNA RESEARCH 25.27 FEBRUARY, 1981 - SAN FRANCISCO 

HYATT UNION SQUARE 
JOHN D. BAXTER, CHAIRMAN 

The congress, organized jointly by Scherago Associates and the Journal of Recombinant DNA 
will include approximately thirty (30) papers and several poster sessions covering the following 
subjects: * Gene Structure and Evolution * Regulation of Gene Expression 

* Transcription * Transfer of Genes Into Eukaryotic Cells 
* Synthesis of Mamalian Proteins in Bacteria * Developmental Biology 
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John Baxter Walter Gilbert William J. Rutter 
University of California, San Francisco Harvard University University of California, San Francisco 

J. Michael Bishop Dean Hamer Robert Schimke 
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AMERICAN ASSOCIATION FOR World Energy in Transition 
THE ADVANCEMENT OF SCIENCE The geopolitics of oil will be a very troublesome factor in global relation- 
Science serves its readers as a forum for the presenta- ships during the next two decades. That is the message of a report issued on 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- 20 November by the Senate Committee on Energy and Natural Resources, 
nority or conflicting points of view, rather than by pub- ch 
lishing only material on which a consensus has been aired by Senator Henry Jackson.* The document is the product of a year- 
reached. Accordingly, all articles published in Science- long study that included 15 hearings on the worldwide political, social, 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the military, and economic problems that will contribute in major ways to de- 
authors and not official points of view adopted by the termining the price and availability of oil through the rest of the century. 

or the institutions with which the authors are  In a foreword to the report, Senator Jackson said, "jIS]ociety in the 

Editorial Board 20th century has developed around easy-to-use, cheap oil, and most of our 
1980: RICHARD E. BALZHISER, WALLACE S. BROECK- major institutions, including our military, are heavily dependent upon this 

ER, CLEMENT L. MARKERT, FRANK w. PUTNAM, BRY- 
ANT w. ROSSITER, VERA C. RUBIN, MAXINE F. SINGER, particular form of energy. Oil is the lifeblood of the modern world. With- 
PAUL E. WAGGONER, F. KARL WILLENBROCK out oil no modern economy can presently exist.... [T]he basic reason 

1981: PETER BELL, BRYCE CRAWFORD, JR., F. PETER 
GEIDUSCMEK, EMIL W. HAURY, SALLY GREGORY why the government must be concerned about access to oil is because of 
KOIILSTEDT, MANCUR OLSON, PETER H. RAVEN, WIL the threat to our national security and to world peace of oil supply disrup- 
LIAM P. SLICHTER, FREDERIC G. WORDEN 

Publisher tions and political manipulation of the consuming nations' access to oil." 
WILLIAM D. CAREY For most of the world the era of cheap and secure oil supplies has ended. 

Editor Every thoughtful person knew that eventually petroleum must become 
PHILIP H. ABELSON scarce. But what few people foresaw was how rapidly prices would increase 

Editorial Staff or how many contingencies could arise leading to interruptions of supplies. 
Managing Editor Business Manager A few years ago, it was commonly argued that world reserves were suf- 
ROBERT V. ORMES HANS NUSSBAUM 
Assistant Managing Editor Production Editor ficient for 30 years and hence it was not necessary to move urgently toward 
JOHN B. RINGLE ELLEN B. MURPHY greater energy efficiency or development of alternatives to oil. This seemed 
News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, CON- particularly true for the United States, where domestic sources supply 

STANCE HOLDEN, ELIOT MARSHALL, R. JEFFREY about 83 percent of total energy consumption and more than half of petro- 
SMITH, MARJORIE SUN, NICHOLAS WADE, JOHN WALSH 

Research News: RICHARD A. KERR, GINA BARI Ko- leum requirements. Were the United States to assemble an emergency re- 
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MAUGH II, ARTHUR L. ROBINSON, MITCHELL WAL- serve of oil, it could place itself in a fairly good position to endure a year- 
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Administrative Assistant, News: SCHERRAINE MACK. long interruption. Moreover, deregulation of domestic oil and natural gas is 
Editorial Assistants, News: FANNIE GROOM, CAS- leading to greater energy efficiency, enhanced discoveries of natural gas, 
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Consulting Editor: ALLEN L. HAMMOND more tertiary recovery of oil, substitution of coal for oil and natural gas, and 
Associate Editors: ELEANORE BUTZ, MARY DORF- conversion of residual oil to more useful products. The United States is on 
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Assistant Editors: MARTHA COLLINS, CAITILIN GOR its way toward energy independence. But what of Western Europe, Japan, 

DON, STEPHEN KEPPLE, EDITH MEYERS, LOIS SCHMITT and the Third World, which are more heavily dependent on imported oil? 
Book Reviews: KATHERINE LIVINGSTON, Editor; During the next decades their economies, political stability, and inter- 
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Letters: CHRISTINE GILBERT national policies will be subject to drastic upheavals by forces not under 
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MCDANIEL, JEAN RocKwooo, LEAH RYAN, SHARON Union. Control of energy supplies by the U.S.S.R. could lead to a Russian 
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(overs, Reprints, and Permissions: GRAYCE FINGER, bid for control of the Eurasian landmass. 
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