


A Barnstead is forever. 
It's not unusual for a Barnstead still to be So next time your lab needs a still - any- 

in continuous service for 20 years. And more. thing from a 1.8 iph portable to a large 
Because when we make a still, we make cabinetized model - call Barnstead. Because 

it right. Using only time-tested materials, you don't buy a Bamstead still. 
Of course, we also design our stills right to You invest in it. 

begin with. Which is why they've been meet- Bamstead, 225 Rivermoor Street, 
wig the most exacting pure water require- Boston, Massachusetts 02132. 
ments for years. 

No wonder they can deliver high purity ? BIIHNSTEfJID 

water to the most crifical specifications. SYBRON CORPORATION 
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The universal 
LSC cocktail 

Ready-to-use AQUASOL? is compatible with aqueous or organic 
samples, sucrose and cesium density gradients, acrylamide gels, 
tissue digests, serum, and TLC fractions. Compatible with large 

volumes of water, highly quench resistant, highly efficient. 
Order AQUASOL Universal LSC Cocktail: NEF-934 
1 x 4 liters 4 x 4 liters 1 x 19 liters (5-gallon pail) 

'I New England Nuclear 
549 Albany Street, Boston, Massachusetts 02118 
Customer Service 617-482-9595 

Canada; NEN Canada Ltd., Dorval, Quebec, H9P-1E33, Tel: 514-636-4971, Telex: 05-821808 
Europe: NEN Chemicals GmbH, 06072 Dreleichenhain, Siemensstrasse 1 WOermany. Tel: Langen 06103-85035 
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LETTERS Law of the Sea Negotiations: W. T. Burke; D. Shapley; Tetrapod Gait 
Patterns: R. J. Wassersug; "Ecology": A clarification: R. P. McIntosh.1256 

EDITORIAL Solar Power in the Middle East: D. Hayes.1261 

ARTICLES An Intercontinental Array-A Next-Generation Radio Telescope: 
G. W. Swenson, Jr., and K. I. Kellermann.1263 

Spatial configuration of Macromolecular chains: P. J. Flory.1268 

Social consequences of Policy Toward Mental Illness: F. N. Arnhoff.1277 

NEWS AND COMMENT The CIA's Mail cover: FAS Nearly Uncovered It.1282 

XYY: Harvard Researcher under Fire Stops Newborn Screening.1284 

Energy and the coastal Zone: Pulling and Hauling among the Feds.1285 

Federal Task Force Supplies Fuel for Fluorocarbon Debate.1286 

RESEARCH NEWS Double Radio Sources: Energetic Evidence That Galaxies Remember.1289 

BOOK REVIEWS The Winds of Tomorrow, reviewed by R. C. Hunt; Ion Beams, B. R. Appleton; 
Inorganic Solids, F. A. Cotton; Sozialpolymorphismus bei Insekten, 
F. 0. Wilson; Books Received.1293 

REPORTS Lunar Gravity: The First Farside Map: A. J. Ferrari.1297 
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AMERICAN ASSOCIATION FOR THE APVANCEMENT OF SCIENCE 

REPORTS Psi Particles and Dyons: J. Schwinger.1300 

Picosecond Kinetics of Events Leading to Reaction Center Bacteriochlorophyll 
Oxidation: K. J. Kaufmann et al.1301 

A Tunneling Spectroscopy Study of Molecular Degradation Due to Electron Irradiation: 
P. K. Hansma and M. Parikh.1304 

Earthquakes, Active Faults, and Geothermal Areas in the Imperial Valley, California: 
D. P. Hill, P. Mowinekel, L. G. Peake.1306 

HL-A LD (Lymphocyte Defined) Typing: A Rapid Assay with Primed Lymphocytes: 
M. J. Sheehy et al.1308 

Lactosyl Ceramidosis: Normal Activity for Two Lactosyl Ceramide 13-Galactosidases: 
DA. Wengeretal.1310 

Visual Membranes: Specificity of Fatty Acid Precursors for the Electrical Response 
to Illumination: T. G. Wheeler, R. M. Benolken, R. E. Anderson.1312 

Parasite Reproductive Strategy and Evolution of Castration of Hosts by Parasites: 
S. Obrebski.1314 

Reciprocation of Renin Dependency with Sodium Volume Dependency in Renal Hypertension: 
H. Gavrasetal.1316 

Insulin-Unresponsive Tissues Respond to Superactive Insulin-Like Material: 
T. Oka and Y.J. Topper.1317 

Adenosine Diphosphate Effect on Contractility of Human Muscle Actomyosin: 
Inhibition by Ethanol and Acetaldehyde: S. Puszkin and F. Rubin.1319 

Intracellular Distribution of Free Potassium in Chironomus Salivary Glands: 

L.G.PalmerandM.M.Civan.1321 
Technical Comments: BCG Inhibition of Melanoma: Specific?: G. L. Bartlett and 

J. W. Kreider.1322 

PRODUCTS AND Recorder with Stimulator Module; Fluidized Bath; Miniature Portable Pyrometers; 
MATERIALS Radial Immunodiffusion Plate Viewer; Radiometer; Dissolved Oxygen Meter; 

Liquid Chromatograph; FORTRAN/RT-1 1 Software; Freezer; Literature.1323 
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K-K-K-KEL-VI-VINATOR. - 960C! 
We sell ultra-cold. Hair-cracking More. Both have automatic alarm sys- Send for detailed literature. 
cold. Upright drops to 76o C. tems and 2" portholes to accommo- Upright UC-105 (-760C/-1050F) 
Chest model sinks to -96 C, And date recorders. More importantly, - 12 Cubic Feet. 
in over-all performance, we're both carry the name Kelvinator Coin- Chest UC.520 (-85 0C/- 1200F), 
the hottest cold buy around. mercial. The company that knows how UC.540 (-960C/-1400F) 

We know what you need in the way of to give you the best cold you ever had. - 12 Cubic Feet. 
cold so we've designed our units to Write: J. E. Hirssig, Sales Mgr., 
make you happy. Take the upright. .... Scientific and Industrial Division, 
Beyond the cold you need, you'll find -- Kelvinator Commercial Products, Inc., 
convenience features like six French - 621 Quay Street, Manitowoc, Wiscon- 
doors. Open one without losing the n 54220. Phone (414) 682.0156. 
cold everywhere else. You can label 
each door. Know what's behind it. 

What's good about the chest model? 
It gets colder. And the top can give 
you some more work surface, And ACeIvi i'z cz to r 
here too we've come up with a great One of the White Consolideted Industries 
way for you to identify the location 
of everything that's in it. 

Circle No. 160 on Readers Service Cord 

1246 SCIENCE, vOL. 188 



Make a Zeiss STANDARD your own STANDARD 
It pays because of Zeiss Optics It pays because it's a whole system 
For the optics atone it pays to buy Zeiss. They are without We custom-tailor your Standard for your applications. 

equal in quality and range. For example, the objectives for the Shown below are just six of the most popular versions: 
Standard Microscope System are exactly the same as we use 1. Standard 14 for students; 
on our large, much more expensive research microscopes. 2. Standard 19 with Glarex viewing screen; 
And the System offers 131 different ones to choose from. 3. Standard 14 for phase contrast; 

4. Standard 98 with zoom condenser and camera; 
It pays because of the precision engineering 5. Standard 15 with rotating stage for Pol; 6. Standard 18 for fluorescence, with excitation in transmitted 
Every component in the Standard Microscope System is or incident light. 

engineered and machined to such perfection that inter- There are, of course, many other versions, including 
changeability is a snap. Everything is designed to fit and per- those for reflected light and Nomarski Interference Contrast. 
form just as smoothly after years of use as it did on the first 
day-even under heavy daily laboratory work loads. Nationwide service. 

Carl Zeiss, Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 
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A handle on a syringe 

comes in handy. 

If you've never Prevents the bends needle or plunger, you 
considered the Another major don't have to throw the 
construction of a attraction of the metal whole syringe away. 
syringe, this syringe handle is that it Just replace the syringe 
might look a little practically eliminates assembly. 
awkward. But it's far plunger bending. A 
from it. heavy metal stem 

travels through the 
- handle and acts as a 

sturdy guide for the 
smaller plunger. 

 The glass barrel 
threads into the metal 
handle to give you a 
solid connection. It's 

It is really The stem threads easy to make 
comfortable to hold and onto the plunger, replacements. 
convenient to use a stabilizing it and The syringe with a 
syringe with a metal helping to prevent the handle. It comes in 5 p1 
handle. The weight plunger from bending. and 10 p1 capacities, 
balances nicely in your The same old precision with a fixed needle or a 
hand and allows you to These syringes are replaceable needle. 
hold the syringe essentially the tried and They're available from 
without the heat of your true Hamilton 700 authorized dealers. For 
body affecting the Series Syringes, with more information and 
sample. accurate delivery to literature on our 800 

The flange in the ?1%. Series Syringes, write 
handle contains a We've just added the to John Nadolny, 
friction ring that gives metal handle to make Hamilton Company, 
you an adjustable drag them more convenient Post Office Box 10030, 
on the stem - plunger, and versatile. Reno, Nevada 89510. 
providing resistance It's easy to change HAN#IIir@I%I 

against high pressure syringes 
inlets. If you damage the glass, SYRiNGES 
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Color problems? Vibration problems? Exposure problems? 

Photomicroscope Ill solves them quick as a flash. 

A first in photomicrography. The Zeiss Photo- The camera, the controls, and the flash are 
microscope Ill is the first fully automatic camera- , completely integrated. Everything is built-in for ready 
microscope with automatic flash. The circle you see accessibility and compactness. And, besides the flash, 
below the frame is the built-in light sensor that meas- .. you still have the widest choice of illumination 
ures the image brightness in the film plane and equipment and other accessories for all microscope 
instantly determines the flash duration between 1/500 7 techniques in both transmitted and reflected light. 
and 1/50,OOOsec. Moreover, it accepts photometers, TV, projection 

Reciprocity failure, vibration problems, the need . screen, and other format cameras. 
for color temperature compensation are practically .. Get the whole story by writing Carl Zeiss, Inc., 
eliminated. The Xenon source gives true color repro- . 444 Fifth Ave., N.Y., N.Y. 10018. Or call (212) 73O44O0. 
duction on daylight film. And, of course, the fully  In Canada: 45 Valleybrook Drive, Don Mills, Ont., 
automatic 35mm camera system operates both with M3B 2S6. Or call (416) 449-4660. 
the flash and with conventional light sources.   Nationwide Service 
BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 



GCA/McPherson's 
Ratio Recording 
Spectrophotometer 

vs 
The Competition 

CHECK THE SPECS... COMPARE THE FEATURES... 

THEN ASK YOURSELF 
WHICH IS THE BEST SPECTROPHOTOMETER. 

GCA/McPherson Beckman 25 Gilford 250 Varian 635D 
707D 

Photometric Accuracy ?0.002 Abs ?0.005 Abs ?0.005 Abs ?0.006 Abs 
(at or near 1.0 Abs) 

Wavelength Accuracy ?0.1 nm ?0.5 nm ?0.5 nm ?0.5 nm 
throughout throughout at 400 nm throughout 

Absorbance Range -0.3 to 0.0 to 0.0 to -0.5 to 
(digital display) +3.000 Abs +2.000 Abs +3.000 Abs +3.000 Abs 

Digitally Programmable Yes No No No 

Signal Averaging or Damping Digital signal Damping Unavailable Damping 
averaging 

Automatic Sample Positioner Yes Yes Yes Yes 
Available 

Beam Configuration Dou ble- beam Dou ble- beam Single- beam Dou ble- beam 

Atomic Absorption Available Yes No No No 

Gel Scanner Available Yes Yes Yes Yes 

All information based on manufacturers' recent literature. 

Our latest data sheet compares other important GCA 7McPHERSON INSTRUMENT A 
aspects of these spectrophotometers and / 
details the special features you get only with 
GCAfMcPherson 700 Series Spectropho- 
tometers. Send for your copy. Write THE SPECTROSCOPY PEOPLE 
GCA/McPherson Instrument, 530 Main Street, OFFER YOU A NEW ALTERNATIVE 
Acton, Mass. 01720. Phone: 617-263-7733. 
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The Logical Electron Microscope. 
Introducing the expanded 5-digit consecutive number, the magnifi- Resolution Goniometer and any X-Ray 
3.5A Zeiss EM-b system. cation, the accelerating voltage, the year, analyzer of your choice, can be added and an operator key letter, without exchanging specimen stages or We call it the Logical Electron Mi- 4. sets the automatic exposure ac- lenses. Without re-alignment. Without 

croscope because it was designed with 
the researcher and his needs in mind, cording to selected-area electron-density restricting the microscope in any way 
Forty years of electron microscope ex- measurement in screen center, for other uses. 
perience went into its planning. The r- 5. takes a perfectly exposed elec- The High-Resolution Goniometer, 
suIt is an instrument that, in the 3.5A, tron micrograph, and for example, can be permanently at- tached to the column for convenient SOOCOOX range, is the easiest-to-oper- 6. advances the negative, motorized sample manipulation without 
ate, most versatile electron microscope You can take pictures all day, every affecting the focal length, magnification, 
ever made. day with unequalled efficiency. The large or resolution. It takes just a few seconds 

The only truly automatic built-in dessicator holds 500 pre-loaded to change from the Goniometer specimen 
camera system. cassettes, so you always have an ample holder to any other, standard or speciaL 
You can select any one of three supply at hand. And since all information You can see why it's the Logical Electron 

cameras (3?" x 4", 70mm rollfilm, and you need is recorded automatically on Microscope. The logical thing for you to 
35mm) instantaneously, the negative, you don't even have to do now is to get complete details. 

Pushing just one button pause for record-keeping. 
1. switches off the white panel Designed for Nationwide Service. 

light, flexibility. 
2. raises the fluorescent screen, The most valuable accessories, 
3 imprints the negative with a such as the uniquely easy-to-use High 

An X-Ray analyzer of 
your choice can be at- 
tached at a 450 angle, 

00 so the specimen can 
remain horizontal for 
normal viewing and re- 
cording. - 

.00 

0- 40o c 

- 0 

0 0 The low priced Zeiss EM-lO means savings to start with, and continual 0 dividends in time saved and trouble-free performance year after year. 

330,OOOX 
Synapse between two glomus cells of the rat carotid body at 
various angles of tilt Without tilt the pre- and postsynaptic mem- 

branes are indistinct because the plane of the section is tan- H E IN Z gential to the plane of the synapse. At -40', the synapse appears as if cut in cross-section. At + 400 a view of the synapse 
is obtained nearly orthogonal to that of -40' tilt. Taken with the THE GREAT NAME IN OPTICS EM-iD by Dr. Donald McDonald, Cardiovascular Research Insti- 
tute, university of California, San Francisco. 
(Since publication printing cannot show the incredible detail, 
send for full size glossies.) 

Carl Zeiss, Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 7304400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 

Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 
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Novascan: the User's SEM 
Zeiss introduces Novascan, an SEM with 125A edge reso- The finest TV image 
lution guaranteed, magnification from 5X to 150000X You won't believe the quality of the TV image until you 
and accelerating voltages of 1-5, 15, and 30kV. Like all see it. Use it at high magnifications for critical focusing, at 
Zeiss electron microscopes, its design reflects first and low magnifications for specimen orientation. Then switch for 
foremost the needs of the user: recording to the high-resolution CRT that's combined with the 

built-in push-button controlled camera. 
The most accessible 
chamber The most attractive price 

chain- For under $40,000, you get features you'd never expect. Novascan is the only SEM with true access to the Besides the secondary electron mode, standard are also the 
ber from above. It opens automatically at the touch of a 
button, accepts the largest of samples, lets you optimize the back-scattered and cathodoluminescence electron modes-as 
positions of specimen and detectors with ease. Since it has are signal inversion, reduced raster, 9Q0 scan rotation, X-Y 
more ports than any other SEM, you can permanently attach ?20 micron scan shift, and gamma contrast enhancement. 
additional detectors or accessories, e.g. an X-ray analyzer of There is also a full line of accessories for special applications. 
your choice. And the large 5-axis goniometer stage is perman- For complete details, write or call today. 
ently mounted for utmost stability. Nationwide service 

Carl Zeiss, Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington D.C. In Canada 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 
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Make better 
e ectron m crographs 

wth fi ms and pates 
matched tothe' 

Films and plates for TEMs. have the best resolving power and different: recording a visible-light 
Films and plates that respond nicely least grain. In addition, since they image from a CRT. KODAK 
to photons of light may not work so require more electrons for proper commercial Film 4127 does a good 
well when bombarded by electrons. exposure, random fluctuations in the job at this, and also offers the 
So we've matched photographic electron beam have a greater chance convenience of darkroom handling 
materials to the needs of electron to even out. Thus, evenness of expo- by a fairly bright red safelight. 
micrography. sure is increased, which improves And some papers for 

For TEM work, this puts a the signal-to-noise ratio. printing both. 
premium on an emulsion which Besides the emulsion itself, the Once you have a negative, whether 
captures electrons efficiently- support material merits attention SEM or TEM, it's important to 
which has a high DQE (Detective in TEM work, since exposures are make prints that retain all the 
Quantum Efficiency). Other made in a vacuum. Glass plates information present. Rapid-access 
important considerations are pump down very fast, as do films on photographic papers speed up 
emulsion contrast, grain, and Estar polyester base. Triacetate- darkroom work; tests can be 
resolving power. base films take longer, evaluated quickly, so optimum 

Slower (less sensitive) photo- Formaximum versatility in prints can be produced in minimum 
graphic materials generally exposure and processing, and time. 

when glass plates are needed, For instance, KODAK 

KODAK Electron Image Plates PoLYcoNTRAs'r Rapid RC Paper 
3.0 are a good choice. As the chart and KODABROME RC Paper are 

A B shows, processing can be varied resin-coated papers that can be 
to a considerable range of give . . completely processed in only eight 

c 2.0 speed and grain combinations. minutes wet time. Drying is fast, 
For a similar emulsion on a too. Or for even more processing 

flexible Estar base, specify KODAK speed, KODAK EKTAMATIC SC Paper 
Electron Microscope Film 4489. produces damp-dry stabilized prints, 

0 

1.0 A film for SEMs via a countertop processor, in just 
For the scanning electron 15 seconds. 

More information? 
LOG Too 0.00 1.00 ' For a free, convenient chart 

EXPOSUhE (Electrons/pm') i'5 ' summarizing Kodak materials 

Exposure/density curves for .  for electron micrography and 
KODAK Electron Image Plates exposed .-  1we" detailed data sheets on 
with 100 kV electrons. - cOttt  . ' individual products, just 

Curve A represents an extended   

development which produces .- -   use this coupon. 
maximum speed and .. - to . 

Curve B is an inter- <   
mediate development, \   0.A0  
for medium speed and 
grain; and Curve C is ,, 

with minimum speed 
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scanning LETTERS worthless in the existing shelf treaty, and 

electrophoresis no one takes it as a serious limitation on 

apparatus Law of the Sea Negotiations coastal state authority in the informal text. 
Part III, which is partially described in 

The short report on the recent Geneva Shapley's article, does make a distinction 

FOR session of the Law of the Sea Conference between resource-related and fundamental 
ELECTROFOCUSING by Deborah Shapley (News and Comment, research in the economic zone, requiring 

30 May, p. 918) is deficient in describing coastal consent only for the former. How- 

A UV absorbance monitor in the the "Informal single negotiating text" on ever the distinction between the two types 
intermittently scans the gra- the law of the sea; perhaps the most serious of research is not defined in these articles; system deficiency concerns the articles on scien- this task is left to an unidentified forum at 

dient prior to sample application tific research. Shapley's report misses sig- some unspecified future time. In practical 
to determine when ampholytes are nificant elements of the relevant articles effect, the lack of a definition leaves it to 
focused and provide a baseline of and omits mention of other, quite differ- the coastal state to decide which research 
ampholyte absorbance. Scanning ent, articles on the same subject. In total, is resource-related, and that decision is not 
during migration shows when the the draft articles are a disaster because of effectively reviewable. In essence, these ar- 
sample is resolved, and a final scan their potential impact upon the conduct of tides also would establish a consent regime 
provides a continuous profile of the research at sea, but one would not get for research. 
gradient as fractions are being this impression from the Science report. It seems likely that, unless vigorous ac- 
collected. The low volume column Scientists should be aware of the unsatis- tion is taken by the scientific community, 
conserves expensive ampholytes; factory state of these articles, since versions there will be serious obstacles to scientific 
internal streamlining gives superior of some of them could well be in the research at sea in the future as a result of a 
resolution and recovery of zones. treaty that eventually emerges if nothing Law of the Sea treaty. These obstacles will 

is or can be done to change the out- mainly result from the transfer of control 
FOR come. over research from sponsoring groups and 
GEL ZONE RECOVERY Part I of the negotiating text concerns states to coastal states. Research certainly 

the seabed and contains what should be will not end as a result, but its pace, magni- 
The ELECTROSTAC sepa- considered wholly unacceptable articles on tude, and location are likely to be affected 

rator accessory positions research. These provisions would permit in undesirable ways because of funding and 
a polyacrylamide gel seabed research, such as the Deep Sea political decisions attendant upon the shift 
above the sucrose density Drilling Project., only after the sponsoring in control. It is likely, too, that scientists 
gradient. Separated zones entity reaches a contractual arrangement will choose not to conduct research in 

the, lower or some other form of association with the those areas where major barriers and un- migrate from International Seabed Authority, which palatable conditions are imposed. 
surface of the gel down- would be created by the treaty. The Au- WILLIAM T. BURKE 

ward into the grad- thority would not be required to conclude School of Law, 
S  a lent for storage such a contract or association, and in any University of Washington, 

prior to scan- case the arrangements it makes must per- Seattle 98195 
ning and fraction - mit it to exercise direct and effective con- 

ation.The ELECTRO- trol over the research activity. Part III of Mention of the consent requirement of 
STAC separator offers the text also contains articles on seabed re- Articles 49 and 71 in Part II of the negoti- 

' the least dilution and search, and it provides, as Shapley notes, ating text was omitted because the com- 
denaturation of any for free conduct of research subject to noti- mittee that wrote them, Committee II, has 

gel fication to the Authority, but there is no jurisdiction over scientific research. micro-preparative presently no assurance that the Part III Committee III, whose views are reflected 
technique text will be adopted. in Part III of the text, has jurisdiction over 

Shapley's description of the economic most scientific research, and Committee I, 
zone and continental shelf articles is only whose views are reflected in Part I, has 

a partially correct. Research in the economic some jurisdiction over resource-related re- 
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I would like to point out that crocodilians of Science. Walter Harding, a well-known 
can gallop (2) and, therefore, asymmetrical Thoreau scholar, had transcribed (1) a 
gaits are not unique to mammals. handwritten letter from Thoreau to his 

This observation should not detract cousin Henry Thatcher, which is the source 
from either Gambaryan's thesis on main- of the quotation-including the word 

Introducing a new journal malian locomotion or Cartinill's critique. "ecology"-to which Goodland alludes. P. 

En'irc.nrjneritcil However, since crocodilians are survivors H. Oehser (2) followed Harding in ascrib- 
of a once major archosaurian radiation, ing the word "ecology" to Thoreau. Sub- 
this observation bears on the currently sequently, Harding reviewed his transcrip- 

popular question of the extent to which tion of the Thoreau letter and stated (3)  archosaurian reptiles, particularly dino- that the word he had earlier read as "ecol- 

Editor-in-chief saurs and their descendents, converge on ogy was actually "geology." 
L. Jan Turk mammals. Bakker (3) has amassed data to The science of ecology had very diffuse 
Environmental Geology is an international show that dinosaurs were active, cursorial origins in botany, zoology, oceanography, 
Journal concerned with the interaction homeotherms and apparently believes cer- limnology, and various aspects of natural 
between man and the earth. Its coverage 
of topics in earth science is necessarily tam quadrupedal forms galloped (4). Gain- history and applied biology, and it is in- 
broad and multidisciplinary. The journal baryan derives bipedal mammals from an- possible to attribute its founding to one in- 
deals with geologic hazards and geologic 
processes that affect man; management cestors with high-speed, asymmetrical dividual. Ecologists do not generally assert 
of geologic resources, broadly interpreted gaits. Certain recent reconstructions of or- that Haeckel was the founder of ecology. 
as land, water, air, and minerals including 
fuels; natural and man-made pollutants nithisehian dinosaurs present generalized There is, however, general agreement that 
in the geologic environment; and environ- forms as fast-moving, highly active bipeds he coined the term "oecology," recogniz- 
mental impact studies. 
Reports on original geologic research (5); the once-accepted image of dinosaurs ing it as a logical subdivision of biology, 
that has environmental implications are as slow, lumbering beasts is fast fading. that he provided a reasonably usable defi- 
acceptable for publication provided they Furthermore, both Bakker and Ostrom (6) nition, and that he first used the word in 
meet the standards of scientific excel- 
lence set by the editor-in-chief. Papers derive birds directly from saurisehian dino- 1866 or 1869. 
characterized by unusual points of view saurs and Ostrom conceives of Archae- It is clearly the case, as Goodland states, 
or treatments of controversial topics are 
welcome, provided ample data are pre- opteryx as a "very active, fleet-footed, that ecology as a formal, named aspect of 
sented to support the author's statements. 
The journal is to be an outlet for scientific bipedal, cursorial predator." Vestiges of biological science owes much to J. E. B. 
ideas based on sound research and data. asymmetrical gaits not only occur in croc- Warming and also to other European bot- 

odilians, but can be seen in modern birds anists: 0. Drude and A. F. W. Schimper 
during take-off. published extensive studies on "Oecology" 

If asymmetrical gaits have been impor- in the 1890's and stimulated interest in 
tant in the evolution of the Mammalia, ecology in the United States, especially on 
they must also have been important in the the part of C. E. Bessey and 1. M. Coulter 
evolution of the Archosauria. and their respective students F. E. Clem- 

RIcHARD J. WASSERSUG ents and H. C. Cowles. The pages of Sci- 
Department ofAnatomy, ence (4) provide a detailed exchange of 
University of Chicago, letters concerning the origin, etymology, 
Chicago, Illinois 60637 meaning, and proper spelling of oecology 

or ecology. 
References and Notes Depriving Henry Thoreau of whatever 

I. P. P. Gambaryan, How Mammals Run: Anatomi- honor there may be in being the earliest 
cal Adaptations, H. Hardin, translator [Halatead 
(Wiley), New York, and Israel Program for Scien- user or coiner of the word ecology does not 
tifie Translations, Jerusalem, 1974]. 

2. G. R. Zug, Copela i974, 550 (1974). deprive him of the very proper recognition 
3. R. T. Bakker, Evolution 25, 636 (1971); Nature of his role as a pioneer ecologist (probably 

(Land.) 238, 81 (1972); Sci. Am. 232, 58 (April 
1975). Bakkerv views have atimulated mu chde- before the word existed) who clearly recog- 
bate. See A. Feduecia, Evolution 27, 166 (1973); A. nized 
F. Bennett and B. Dalzeli, ibid., p. 170; J. H. Os- the ecological concept of succession 
trom, ibid. 28, 491 (1974); P. Dodvon, ibid., p.494; (5) and who is commonly described as the 
R. T. Bakker, ibid., p. 497; A. F. Bennett, ibid., P. father of phenolo (6) an facet 
503; A. Feduecia, ibid., p. 503; R. A. Thulbom, gy important 
Nature(Lond.) 245,51(1973). of ecology dealing with the chronology of 

4. See illustrations in R. T. Bakker, Discovery 3 11 
(1968). ' natural events. 

5. R. A. Thulborn, Nature (Lond.) 234,75(1971). ROBERT P. McINTosH 
6. J. H. Ostrom, Q. Rev. Biol. 49, 27 (1974). Department of Biology, 

University of Notre Dame, 
Subscription information Notre Dame, Indiana 46556 
volume 1 (6 issues) 1975 
$59.00 including postage and handling 
$33.50 personal rate (must be paid by "Ecology": A Clarification References 
personal check) 1. W. Harding and C. Bode, The Correspondence of 
Sample copies upon request Henry David Thoreau (New York Univ. Press, 

It is quite true that the history of ecol- New York, 1958). 

Springer-Verlag is largely unstudied, but R. Goodland 2. P. H. Oehser, Science i29, 992 (1959). ogy 3. W. Harding, ibid. i49, 707 (1965). 

New York Inc. (Letters, 25 Apr., p. 3 13) does not clarify 4. C. E. Bessey, ibid. iS, 593 (1902); L. F. Ward, ibid., .f D the history of ecology with his assertion p. 593; T. Gill, ibid., p. 593; W. F. Ganong, ibid., p. 
Subsc rip ion epartinent 594; C. K. Gilbert, ibid., p. 594; F. A. Bather, ibid., 
175 Fifth Avenue that Henry David Thoreau, rather than the p. 747; W. F. Ganong, ibid., p. 792; W. craig, ibid., 

NY 10010 zoologist E. H. Haeckel, first used the p. 793; J. Jastrow, ibid., p. 793; W. M. Wheeler, 
New York, ibid., p1771; F. A. Bather, ibid., p.993. 

word "ecology." This misunderstanding 5. K. Whitford, N. Engl. Q. 23, 291 (1950). 
6. P. Whitford and K. Whitford, Sci. Mon. 73, 292 

was explored some years ago in the pages (1951). 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Solar Power in the Middle East 
Science serves its readers as a forum for the presentation 

and discussion of important issues related to the advance- The richest Middle Eastern oil state is seriously considering a major pro- 
ment of science, including the presentation of minority or gram of solar development. There is talk of Saudi Arabia becoming the world's 
conflicting points of view, rather than by publishing only first "solar economy" and of "using solar power to make the desert bloom." 
material on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including editori- The motivations behind a major Arabian solar effort would be diverse. The 
als, news and comment, and book reviews--are signed and Saudis are acutely aware that their petroleum stocks are finite. They genuinely 
reflect the individual views of the authors and not official 
points of view adopted by the AAAS or the institutions lament the explosive projected demand for oil as fuel and would welcome an al- 
with which the authors are affiliated. ternative energy source which could serve to stretch their oil supply over a 

Editorial Board longer period. Global leadership in solar research could lead to continued Saudi 
1975 importance in global energy affairs. 

H. S. GUTOWSKY DONALD LINDsLEY There also seems to be a genuine Arab desire to help their Third World sister- 
N. BRUCE HANNAY Runt PATRICK 
DONALD KENNEDY RAYMOND H. THOMPSON states. The Saudis committed about 13 percent of their 1974 gross national 
DANIEL E. KOSHLAND, JR. product to foreign aid (compared to 0.25 percent for the United States). Many 

1976 of the world's poorer countries lie in geographical areas of high solar flux. If a 
ALFRED E. BROWN FRANK PRESS 
JAMES F. CROW FRANK W. PUTNAM major Arab solar effort is embarked on, if progress is made in reducing the dol- 
HANS LANDSBERG MAXINE SINGER lar cost and initial energy investment in manufacturing solar devices, and if this 
EDWARD NEY ARTHUR M. SQUIRES technology spreads around the equatorial band, the future geographic distribu- 

Editorial Staff tion of global economic activity could be significantly influenced. 
Ediior 

PHILIP H. ABELSON Most of the current energy demand in nonindustrialized countries is for low- 
Publisher Business Manager grade heat. At present this energy is typically released from the combustion of 
WILLIAM D. CAREY HANS NUssBAUM firewood and animal dung-both of which are in short supply. Indeed, the "fire- 

Managing Ediior: ROBERT v. ORMES wood crisis" exacts its toll from more of mankind than does the oil crisis. 
Assisiant Editors: ELLEN E. MURPHY, JOHN E. RINGLE Mass production of inexpensive solar stoves could substantially reduce the 
Assistant to ihe Editors: PATRICIA ROWE demand for firewood. Solar hot air systems, useful for such purposes as space 
News and Comment: JOHN WALSH, LUTHER J. CARTER, heating or crop drying, are being adapted to local conditions in many countries. 

DEBORAH SHAPLEY, ROBERT GILLETTE, NICHOLAS WAo, Solar water heaters are already common in Israel, Cyprus, India, and Japan. 
CONSTANCE HOLDEN, BARBARA J. CULLITON, SCHERRAIN Solar water pumps have been available in the desert regions of the world for 
MACK 

Research News: ALLEN L. HAMMOND, WILLIAM D. decades, albeit at high prices. Frank Shuman built a 55-horsepower solar irri- 
METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR L. gation pump near Cairo, Egypt, in 1913. Today the governments of Niger, 
ROBINSON, GINA BARI KOLATA, FANNIE GROOM Mauritania, Senegal, and Upper Volta are operating solar pumps, in hopes 

Book Reviews. KATHERINE LIVINGSTON, LYNN MAN- that this technology may eventually help stem desert encroachment. 
FIELD, JANET KEGG 

Such inexpensive, elementary solar technologies could play an important role 
Cover Editor: GRAYCE FINGER in the Third World. What has not been so well recognized, however, is that the 
Editorial Assistants: MARGARET ALLEN, ISABELlA 

BOULDIN, ELEANORE BUTZ, MARY DOREMAN, SYLVIA development of sophisticated solar technologies capable of providing economic 
EBERHART, JUDITH GIVELBER, CORRINE HARRIS, NANCY high-grade energy may have far-reaching implications for development pat- 
HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, 
MARGARET LLOYD, ERIC POGGENPOHL, JEAN ROCK- terns. Much of the global South has a greater solar potential than the industrial 
WOOD, LEAH RYAN, Lots SCHMITT, RICHARD SEMIKLOSE, North. The ground-level solar flux in Saudi Arabia is roughly twice as high as in 
YA Li SWIGART, ELEANOR WARNER 

the contiguous United States. 
Guide to Scient (tic Instruments: RICHARD SOMMER 

Membership Recruitment: GWENDOLYN HUDDLE; Sub- Progress has been slow in the development of competitive solar devices to 
scription Records and Member Records: ANN-RAGLAND provide high-grade energy. But this situation is changing rapidly. Proposals for 

Advertising Staff mass-produced photovoltaic cells, solar thermal electric farms, bioconversion 
Director Production Manager plantations, and wind power generators are no longer dismissed lightly. 
EARL J. SCHERAGO MARGAR T STERLING Funding continues to be the central problem. Solar research has multiplied 

Advertising Sales Manager: RICHARD L. CHARLES fivefold in the United States over the past 2 years, but solar technology re- 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 11 mains among the lowest-priority items in the nation's energy budget. This 
W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 07076: C. fiscal year's federal outlay for fission nuclear research will be $678 million; for 
Richard Callis, 12 Unami Lane (201-889-4873); CHICAGO, fusion it will be $147 million; for fossil fuel research it will be $253 million; and 
ILL. 60611: Jack Ryan, Room 2107, 919 N. Michigan Ave. 
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vancesci. Washington. Copies of 'Instructions for 
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See also page xv, Science, 28 June 1974. ADVERTISING as well as the North.-DENIs HAYES, The Woridwatch Institute, 1776 Massa- 
CORRESPONDENCE: Room 1740, 11 W. 42 St., New chuseits A venue, NW, Washington, D.C. 20036 
York, N.Y. 10036. Phone: 212-PE-6-1858. 

27 June 1975, Volume 188, Number 4195 SCIE !CE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Solar Power in the Middle East 
Science serves its readers as a forum for the presentation 

and discussion of important issues related to the advance- The richest Middle Eastern oil state is seriously considering a major pro- 
ment of science, including the presentation of minority or gram of solar development. There is talk of Saudi Arabia becoming the world's 
conflicting points of view, rather than by publishing only first "solar economy" and of "using solar power to make the desert bloom." 
material on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including editori- The motivations behind a major Arabian solar effort would be diverse. The 
als, news and comment, and book reviews--are signed and Saudis are acutely aware that their petroleum stocks are finite. They genuinely 
reflect the individual views of the authors and not official 
points of view adopted by the AAAS or the institutions lament the explosive projected demand for oil as fuel and would welcome an al- 
with which the authors are affiliated. ternative energy source which could serve to stretch their oil supply over a 

Editorial Board longer period. Global leadership in solar research could lead to continued Saudi 
1975 importance in global energy affairs. 

H. S. GUTOWSKY DONALD LINDsLEY There also seems to be a genuine Arab desire to help their Third World sister- 
N. BRUCE HANNAY Runt PATRICK 
DONALD KENNEDY RAYMOND H. THOMPSON states. The Saudis committed about 13 percent of their 1974 gross national 
DANIEL E. KOSHLAND, JR. product to foreign aid (compared to 0.25 percent for the United States). Many 

1976 of the world's poorer countries lie in geographical areas of high solar flux. If a 
ALFRED E. BROWN FRANK PRESS 
JAMES F. CROW FRANK W. PUTNAM major Arab solar effort is embarked on, if progress is made in reducing the dol- 
HANS LANDSBERG MAXINE SINGER lar cost and initial energy investment in manufacturing solar devices, and if this 
EDWARD NEY ARTHUR M. SQUIRES technology spreads around the equatorial band, the future geographic distribu- 

Editorial Staff tion of global economic activity could be significantly influenced. 
Ediior 

PHILIP H. ABELSON Most of the current energy demand in nonindustrialized countries is for low- 
Publisher Business Manager grade heat. At present this energy is typically released from the combustion of 
WILLIAM D. CAREY HANS NUssBAUM firewood and animal dung-both of which are in short supply. Indeed, the "fire- 

Managing Ediior: ROBERT v. ORMES wood crisis" exacts its toll from more of mankind than does the oil crisis. 
Assisiant Editors: ELLEN E. MURPHY, JOHN E. RINGLE Mass production of inexpensive solar stoves could substantially reduce the 
Assistant to ihe Editors: PATRICIA ROWE demand for firewood. Solar hot air systems, useful for such purposes as space 
News and Comment: JOHN WALSH, LUTHER J. CARTER, heating or crop drying, are being adapted to local conditions in many countries. 

DEBORAH SHAPLEY, ROBERT GILLETTE, NICHOLAS WAo, Solar water heaters are already common in Israel, Cyprus, India, and Japan. 
CONSTANCE HOLDEN, BARBARA J. CULLITON, SCHERRAIN Solar water pumps have been available in the desert regions of the world for 
MACK 

Research News: ALLEN L. HAMMOND, WILLIAM D. decades, albeit at high prices. Frank Shuman built a 55-horsepower solar irri- 
METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR L. gation pump near Cairo, Egypt, in 1913. Today the governments of Niger, 
ROBINSON, GINA BARI KOLATA, FANNIE GROOM Mauritania, Senegal, and Upper Volta are operating solar pumps, in hopes 

Book Reviews. KATHERINE LIVINGSTON, LYNN MAN- that this technology may eventually help stem desert encroachment. 
FIELD, JANET KEGG 

Such inexpensive, elementary solar technologies could play an important role 
Cover Editor: GRAYCE FINGER in the Third World. What has not been so well recognized, however, is that the 
Editorial Assistants: MARGARET ALLEN, ISABELlA 

BOULDIN, ELEANORE BUTZ, MARY DOREMAN, SYLVIA development of sophisticated solar technologies capable of providing economic 
EBERHART, JUDITH GIVELBER, CORRINE HARRIS, NANCY high-grade energy may have far-reaching implications for development pat- 
HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, 
MARGARET LLOYD, ERIC POGGENPOHL, JEAN ROCK- terns. Much of the global South has a greater solar potential than the industrial 
WOOD, LEAH RYAN, Lots SCHMITT, RICHARD SEMIKLOSE, North. The ground-level solar flux in Saudi Arabia is roughly twice as high as in 
YA Li SWIGART, ELEANOR WARNER 

the contiguous United States. 
Guide to Scient (tic Instruments: RICHARD SOMMER 

Membership Recruitment: GWENDOLYN HUDDLE; Sub- Progress has been slow in the development of competitive solar devices to 
scription Records and Member Records: ANN-RAGLAND provide high-grade energy. But this situation is changing rapidly. Proposals for 

Advertising Staff mass-produced photovoltaic cells, solar thermal electric farms, bioconversion 
Director Production Manager plantations, and wind power generators are no longer dismissed lightly. 
EARL J. SCHERAGO MARGAR T STERLING Funding continues to be the central problem. Solar research has multiplied 

Advertising Sales Manager: RICHARD L. CHARLES fivefold in the United States over the past 2 years, but solar technology re- 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 11 mains among the lowest-priority items in the nation's energy budget. This 
W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 07076: C. fiscal year's federal outlay for fission nuclear research will be $678 million; for 
Richard Callis, 12 Unami Lane (201-889-4873); CHICAGO, fusion it will be $147 million; for fossil fuel research it will be $253 million; and 
ILL. 60611: Jack Ryan, Room 2107, 919 N. Michigan Ave. 
(312-DE-7-4973); BEVERLY HILLS, CALIF. 90211: Winn for solar it will be $25 million, up from $9 million last year. (Next year's U.S. 
Nance, 11 N. La Cienega Blvd. (213-657-2772); DORSET, solar budget should be larger, reflecting the field's new political credibility.) 
VT. 05251: Fred W. Dieffenbach, Kent Hill Rd. (802-867- Technical research has tended to be limited to the highly developed nations, 
5581) 

EDITORIAL CORRESPONDENCE: 1515 Massachu- all of which are in the temperate zones. The recent spread of vast oil revenues to 
setts Ave., NW, Washington, D.C. 20005. Phones: (Area otherwise poor desert countries may change this pattern. Several Middle East- 
code 202) Central Office: 467-4350; Book Reviews: 467- em states have'been contracting with American and European institutions to 
4367; Business Office: 467-4411; Circulation: 4674417; 
Guide to Scientific tnstruments: 467-4480; News and Coin- develop new research "centers of excellence" in that region. This development 
menU 467-4430; Reprints and Permissions: 467-4483; Re- can be expected to lead to an increased research emphasis on topics of equa- 
search News: 467-4321; Reviewing: 467-4443. Cable Ad- tonal concern. There could be no clearer indication of such a shift than the 
vancesci. Washington. Copies of 'Instructions for 
Contributors" can be obtained from the editorial office, funding of a major solar effort, designed to meet the needs of the global South 
See also page xv, Science, 28 June 1974. ADVERTISING as well as the North.-DENIs HAYES, The Woridwatch Institute, 1776 Massa- 
CORRESPONDENCE: Room 1740, 11 W. 42 St., New chuseits A venue, NW, Washington, D.C. 20036 
York, N.Y. 10036. Phone: 212-PE-6-1858. 



Until now, all microtome-cryostats were Improved Quick-Freeze System: Faster 
basically the same - in function as well as response. Lower temperature. Fifteen freeze 
appearance. Purchasing choice was often positions. 
based on the microtome itself. And the Plus: Transparent film heated glass. Dual 
famous Minot Microtome made LEG cryostats - function temperature readout. Thermistor 
very popular. sensing/electronic temperature control. 
Enter the JEC MinotomeTM; a significant Plug-in circuit boards. 
advance in cryostat technology that's going IEC Cryotomy Handbook: Comprehensive 
to make your choice even easier; source of tips and instructions in the art of 
Unique Refrigeration: Forced air system cryotomy supplied free. 
cools cryostat twice as fast as conventional In total, JEC Minotome features, conven- 
convection systems. iences and price form an uncommonly 
Demand Defrost: Defrosts automatically .. sound rationale for purchase selection. Write 
only when necessary. No needless periodic today for the detailed JEC Microtomy 
defrosting or elaborate defrost timers that - Instrumentation catalog. 
require daily setting. Damon! TEC Division. 
Superior Operating Convenience: Easy Making Good Laboratory Products Better. 
microtome access. Seated operation. 
Compact. Mobile. Better visibility. Easy to  DAMON/lEG DIVISION 
clean fiberglass liner. 300 SECOND AVE NEEDHAM HTS MASS 02194 TEL (617) 445-0500 



unit full scale. The solvent delivery system 
allows the user to select from three solvent 
intakes. Waters Associates. Circle 790. 

FORTRAN/RT-1 1 Software 

Software support for PDP-ll labora- 
tory and for the RT-l 1 disk operating sys- 
tem is of use to scientists, engineers, and 
graphics specialists. The software pack- 
ages specifically support analog-to-digital 
data conversion, digital input-output, and 
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devices and interfaces. Applications in- 
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cardiograms, electromyograms, electro- fled image of a plate and a projected cursor grammed calculations, and the monitoring 
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blood pressure transducer, a force trans- of tissue, plasma, blood cells, micro- 
ducer, a pneumograph, needle electrodes, organisms, and other items. The cabinet is 
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