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Now you can choose 
from two series of Beckman 

ultracentrifuges. 
L8's-The Most Advanced 

The results of six years of intensive research, the Model 
L8's are so remarkable, 
so advanced that 
they introduce a new 

MHR IIN;I^_ :S;era in preparative 
ultracentrifugation. 

Discover features 
like the Ultra-8TM drive, 
a frequency-controlled 
induction motor that 
drives the rotor directly 
from inside the vacuum 
system. We warrant the 

complete Ultra-8 drive for 16 billion revolutions! 
Microprocessor Control lets you select rotor speed, run 

time, and other parameters by a finger touch control panel- 
no knobs or switches. 

The Memory-PacTM Programmable Module 
is the ultimate in automation. You can program/ 
reprogram it in seconds. For duplicate runs 
using the same rotor speed, temperature, etc., 
just insert it in the L8: you get error-free 
runs with no time spent in setups. 

There's a Dry Cycle to remove moisture from 
the chamber, an 02t Integrator with recall 
capability, built-in slow-start programs, and 
internal diagnostic systems for simple servicing. 

Choose from three models up to 80,000 
rpm - only available in the Beckman L8 series. 

LSB's- Efficient, economical 
The Model L5B's have a host of proven features for 

separating your samples rapidly and economically. They give 
you convenience in the Automatic mode, with flexibility 
in the Manual mode. 

A Dry Cycle keeps moisture out of the rotor chamber 
keeping your ultracentrifuge always ready to run-the next 
hour or the next day. 

0 to 400C operation o t 

And the L-5B, drive is 
powerfuland efficient withBeckman Instruments, Inc., Spinco 
its DC electric design. al 

Four models are 
available, from o 

50,000 rpm to 
75,000 rpm. 

For information on the L8 write for Brochure 
SB-580; for the L-5B write for Brochure 
SB-540- to Beckman Instruments, Inc., Spinco 
Division, 1117 California Avenue Palo Alto 
CA 94304. 

BECKMAN 



The same staff wh develop 

our producs wil gladly answer 

your technical questions. 

NEW, EXCLUSIVE 

3'-dATP [a-32P] 
(Cordycepin 5'-triphosphate) 
Incorporation of 3'-dATP, [a-32P]- molecule into DNA 
or RNA at 3'-end prevents further polymerization 
Labels DNA in terminal deoxynucleotidyl 
transferase catalyzed reaction 
Reagent of choice for end-labeling RNA 
during DNA-dependent RNA transcription 
Deoxyadenosine 5'-triphosphate, tetra- 
(triethylammonium) salt, 3'-[a-32P]- 
500-1 00OCi/mmol 
Ethanol:water, 1:1, shipped in dry ice 
NEG-026 500/Ci lmCi 
Circle No. 342 on Readers' Service Card 

NEW, EXCLUSIVE 
j_ - _ 5_. 

NEW, EXCLUSIVE 
Concanavalin A [151] 
For labeling glycoproteins in solution and on cell 
surfaces 
30-40/uCi/,g, -100Ci/ml 
Each lot biologically tested 
Concanavalin A, [1251]- 
30-40uCi/ug 
0.05M phosphate buffer (pH 7.5) containing a 
stabilizer and a proteolytic enzyme inhibitor, in dry ice 
NEX-145 10,Ci 2x10',Ci 50,uCi 2x50iCi 
Prepared fresh for stock on the 4th Monday 
of each month 
ALSO AVAILABLE: 
Concanavalin A, [3H(G)]- 
>30Ci/mmol 
0.01 M sodium phosphate buffer (pH 6.8) in silanized 
combi-vial, in dry ice 
NET-491 50/,Ci 250,uCi 
Circle No. 345 on Readers' Service Card 

Thio-ATP L$J NEW 
Adenosine5'-(y-thio)triphosphate, PR OT E l F 125 
tetrasodiurmi salt, [35S]- P O *A L ] 
0.1-2.0Ci/mmol For labeling antibodies 
Ethanol: 0.002M aqueous mercaptoethcnol solution, 70-100/.Ci/,/g, -100/LCi/ml 
1:NEG-7, 

indry 
Ci Each lot biologically tested NEG-027 100/LCi 

Circle No. 343 on Readers' Service Card Protein A, [1251]- 
70-1 00Ci//g 
0.03M phosphate buffer containing 40% ethanol and 
acetic acid (pH 4.0) 

VEWV, DAXDC LUS.l VE NEX-146 10/Ci 2x0lCi 50/Ci 2x50ACi 
Ar'_ -''_ 14^] Prepared fresh for stock on the 1 St Monday 

Arachidonic acid [C] of each month 
ir h s e~ cn riFi \\ii i ' Circle No. 346 on Readers' Service Card 

nI ?ll 1Nw^o3tL a~lll~ C ^I VIVyt~ ~Not for use in humans or clinical diagnosis 

Arachidonic acid, [3 through 20-14C]- 
-200mCi/mmol goNew England Nuclear 
Ethanol, under argon 
NEC-749 5/Ci 25,/Ci 549 Albany Street, Boston, Mass. 02118 
ALSO AVAILABLE: Call toll-free: 800-225-1572 
Arachidonic acid, [1-14C]- (In Massachusetts and Interriational: 617-482-9595) 

40-60mCi/mmol NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240, 

Arachidonic acid, [5,6,8,9,11,12,14,15-3H(N)]- 
60-100Ci/mmol 
Circle No. 344 on Readers' Service Card 

Telephone: (06103) 85034, Telex: 4-17993 NEN D 
NEN Canada Ltd., 2453 46th Avenue, Lachine, Que. H8T 3C9, 
Telephone: 514-636-4971, Telex: 05-821808 
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Scanning electron photomicrograph of a dissolution "micro-cave" in the min- M 
W8:RI~A.....8W ~*G . . . . . . . eral augite. The "stalactites" (which 

Mm.. :~ ~ ' ', are 2 to 5 micrometers long) are ac- 
............. 'NA-Z" tually undissolved augite remaining be- 

tween coalesced, lens-shaped etch pits. 

of pyroxene dissolution in nature and in 
the laboratory. See page 1205. [Alan S. 

,~ ~~~ ~ Pooley, Peabody Museum, Yale Uni- 
versity, New Haven, Connecticut] 
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The one-chip computer. 

offs g of the etranssisto 

The MAC-4 one-chip computer, developed for a variety 
of telecommunications applications, is compared to a 
standard-sized paper clip. The chip's numerous functional 
areas are labeled. 
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One of the transistor's latest 
descendants is the Bell System's 
30,000-element MAC-4 "com- 
puter-on-a-chip." It's another in 
a long line of microelectronic 
developments that have come 
from Bell Laboratories. 

The MAC-4 is so efficient that 
a program written on it takes 
25 percent less storage space than 
that required by most other 
microcomputers. Its assembler 
language, C, also developed at 
Bell Labs, has features that make 
MAC-4 easier to program, debug 
and maintain. And the MAC-4 
can handle anything from nibbles 
to bytes to words with its 4-, 8-, 12-, 
and 16-bit operations capacity. 

Like other one-chip computers, 
the MAC-4 has sufficient memory 
to support its varied tasks- 
3000 nibbles of read-only memory 
and 200 nibbles of random access 
memory coupled to 34 input/out- 
put ports. 

Fabricated with the latest 
CMOS technology, the MAC-4 
needs little power. Thus it is well 
matched to a variety of telecom- 
munications applications. 

It started with the transistor 
MAC-4 is just one current 

example of the many micro- 
electronic devices to come from 
Bell Labs since we started the 

solid-state revolution with the 
invention of the transistor in 1947. 

Over the past three decades, our 
advances in materials, processing, 
and devices have been vital to 
solid-state technology. These 
include: 

The Junction Transistor 
Crystal Pulling 

* Zone Refining 
* Field-Effect Transistor 
* Diffusion 
* Solar Cell 
* Oxide Masking 
* Thermocompression Bonding ? Photolithography 

Epitaxial Film Process 
* Magnetic Bubble Memory 
* Charge-Coupled Device 
* Semiconductor Heterostructure 

Laser Used in Lightwave 
Communications 

* Electron-Beam Exposure 
System 

Today and tomorrow 

Today, we continue to make 
important contributions to solid- 
state technology. For example, 
we've developed a rugged 
65,536-bit RAM that can tolerate 
processing faults. Corrections can 
be made on the chip itself, so we 
can get more usable chips out of 
each manufacturing batch-and 
thus lower unit costs. 

In materials processing, we've 

developed a technique for 
precisely controlling the growth 
of successive atomic layers of 
single crystal materials. This 
"molecular beam epitaxy" process 
is finding increasing use within 
Bell Labs and elsewhere in the 
electronics industry. We've used 
it to fabricate a device that 
permits us to double the speed 
of electrons by channeling them 
into crystal layers where they 
meet less resistance. 

Other advances, in X-ray 
lithography and new resist 
materials, for example, promise 
to help place more elements on 
microelectronic devices and thus 
enhance their ability to perform 
important tasks. 

As the solid-state revolution 
continues, these and other 
developments from Bell Labs will 
play an important part in it. 
What's important to us is the 
promise these advances offer for 
new telecommunications products 
and services. Like the transistor, 
MAC-4 and its solid-state 
relatives will find more and more 
applications in the nationwide 
telecommunications network. 
For information about employment, write: 
Bell Laboratories, Room 3C-303, 
600 Mountain Avenue, 
Murray Hill, N.J. 07974. 
Please include a resume. 
An equal opportunity employer. 

Bell Laboratories 

From Science: Service 



lResearchers see more. 
With Versatec. 

Lawrence Livermore Laboratories sees more with 
fifty ersatec printer/plotters. Sandia Laboratories 
sees more with thirty-o. CERN (the European 
Organization for Nuclear Research) sees more with 
eighteen. But one Versatec can do it all for you. 
Software development 
Use the researcher's favorite printer/plotter for 
fast, quiet software listings. Get a full 132 columns 
across an 11-inch page at 1000 lines per minute. 
Read listings on the sloped output deck without 
leaving your chair. Then file the resulting program 
in a standad three-ring notebook. 

Data acquisition 
Discover vari- 
ables, trends 
and relation- 
ships faster and 
easier than ever 
before. Compact 
pages of printout 
into more mean- 
ingful graphics. 
Quickly plot variable data from hundreds of channels in high 
resolution plots. Get those full page plots in seconds with 
twice the reliability of impact devices. 
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Data recording from CRT 
Don't lose your picture. The Versatec 
printer/plotter can deliver archival 
quality hard copy from multiple Tek- 
tronix, Hewlett-Packard or any of 64 

other digital video sources. 
Turn from computer- 
directed printing or plot- 
ting to hard copy produc- 
tion and back againin a 
matter of seconds. 
Imaging 
Give your imaging 

data 32 lvels ogray wth hlgh contrast and sharp detail. 
Versatec printerplotters and VersaplotT /Gray Scale can 
digitally produce a gray scale image comparable to litho- 
graphic halftones. 
Technical reports 
Generate reports that combine words and pictures without 
manual drafting or extra hardware. Your Versatec can do the 
whole job with a simultaneous print/plot feature. A character 
set for seientific, engineering and mathematical printing pro- 
vides the needed Greek symbols and special notation. 
ABCDEFGHIJKLMNOPQRSTUVUXYZC \3]e.I "*$X& 
abode f gh i j K lmnopqrs t uvxyz a t*47teOrA tptflt 
8123456789 : <'>?+?x ,,e 2 ?o "()*+ ,-./I}-@ 

The complete prierplotter 
Move your Versatec from project to project. Portability, 
multi-function capability and interfaces for all popular com- 
puters make it easy. Free-standing, rack-mounted and 
desktop models available. 
See more. Circle our number for "Total Output, a 28-page 
book filled with application ideas, samples and product 
specifications. 

I7YVERSATEC 
2A XEROX Clar,PANY 

2805 Bowers Avenue, Santa Clara, California 95051 (408) 988-2800 

Circle No, 310 on Readers' Service Card 
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BIOCHEMISTRY AND PHYSIOLOGY OF PROTOZOA 
2nd Edition 
Edited by M. LEVANDOWSKY and S. H. HUTNER 
Consulting Editor: Luigi Provasoli 
Volume III 
CONTENTS: Preface. O. R. Anderson, Radiolaria. J. J. 
Lee,Nutrition and Physiology of the Foraminifera. N. J. 
Antia, Nutritional Physiology and Biochemistry of Marine 
Cryptomonads and Chrysomonads. S. Aaronson, Descrip- 
tive Biochemistry and Physiology of the Chrysophyceae 
(with Some Comparisons to Prymnesiophyceae). C. A. 
Beam and M. Himes, Sexuality and Meiosis in Dinoflagel- 
lates. J. E. Thomson and K. P. Pauls, Membranes of 
Small Amoebae. K. G. Hutson and D. R. Threlfall, Bio- 

Volume II 
19 79, 512 pp., $48.00 ISBN: 0-12-444602-7 
Subscription Price: $41.00* 
Volume I 
1979, 464 pp., $45.00 ISBN: 0-12-444601-9 
Subscription Price: $38.50* 

chemistry of Terpenoid Quinones and Chromanols. E. 
Shrago and C. Elson, Intermediary Metabolism of Tetra- 
hymena. J. J. Marr, Carbohydrate Metabolism in Leish- 
mania. P. Borst, Mitochondrial Nucleic Acids of Protozoa. 
D. R. McCalla, Genetic Toxicity of Some Antiprotozoal 
Agents. 
1980, 432 pp., $42.00 ISBN: 0-12-444603-5 
Subscription Price: $35.50* 

COMPUTER-ASSISTED MEDICAL DECISION-MAKING 
By HOMER R. WARNER 
CHAPTER HEADINGS: Introduction. Data Sources. Pa- Tool for Medical Decision-Making Text. Glossary. Index. 
tient Data File. Computer Representation of Medical 1979, 208 pp., $21.00 ISBN: 0-12-735750-5 
Knowledge. Consultation Modes. Computer as a Training 

FREE RADICALS IN BIOLOGY, Volume IV 
Edited by WILLIAM A. PRYOR 
CHAPTER HEADINGS: A. L. Tappel, Measurement of and R. C. Sealy et al., Structure and Reactivity of Melanins: 
Protection from in Vivo Lipid Peroxidation. E. S. Rey- Influence of Free Radicals and Metal Ions. N. A. Porter, 
noids and M. T. Moslen, Free-Radical Damage in Liver. Prostaglandin Endoperoxides. L. A. Witting, Vitamin E 
L. S. Myers, Jr., Free-Radical Damages of Nucleic. Acids and Lipid Antioxidants in Free-Radical-Initiated Reactions. 
and Their Components: The Direct Absorption of Energy. K. Ostrowski et al., Stable Radiation-Induced Paramag- 
E. G. Janzen, A Critical Review of Spin Trapping in Bio- netic Entitles in Tissue Mineral and Their Use in Calci- 
logical Systems. P. B. McCay et af., Production of Radi- tied Tissue Research. 
cais from Enzyme Systems and the Use of Spin Traps. 1980, 384 pp., $46.00 ISBN: 0-12-566504-0 
R. A. Floyd, Free Radicals in Arylamine Carcinogenesis. Subscription Price: $39.50* 

REPRODUCTION OF MARINE INVERTEBRATES 
Volume V/MOLLUSCS: PELECYPODS AND LESSER CLASSES 
Edited by ARTHUR C. GIESE and JOHN S. PEARSE 
CONTENTS: M. G. Hadfield, APLACOPHORA. Introduc- (Excluding Ostreidae). Introduction. Asexual Reproduc- 
tion. Asexual Reproduction. Sexual Reproduction. Devel- tion. Sexual Reproduction. Development. J. D. Andrews, 
opment. Conclusions. J. S. Pearse, POLYPLACOPHORA. PELECYPODA: OSTREIDAE. Introduction. Sexual Repro- 
Introduction. Asexual Reproduction. Sexual Reproduction. duction. Development. Setting (Spatfall or Settlement). 
Development. J. J. Gonor, MONOPLACOPHORA. Intro- Author Index. Subject Index. Taxonomic Index. 
duction. Asexual Reproduction. Sexual Reproduction. References appear at the end of each chapter. 
Postembryonic Development. M. McFadien-Carter, SCA- 979, 392 pp., $5.50 ISBN: 0-12-282505-5 
PHOPODA. Introduction. Asexual Reproduction. Sexual 
Reproduction. Development. A. N. Sastry, PELECYPODA scrpon ce 

MOTILITY IN CELL FUNCTION 
Proceedings of the First John M. Marshall Symposium in Cell Biology 
Edited by FRANK A. PEPE, JOSEPH W. SANGER and VIVIANNE T. NACHMIAS 
This book contains the papers presented at a symposium held in Philadelphia, Pennsylvania, December 2-3, 1977. 

1979, 469 pp., $28.50 ISBN: 0-12-551750-5 

*Subscription prices for individual volumes are valid only tion of the last volume. Subscription prices are not valid 
on orders for the complete set received before publica- in Australia or New Zealand. 

Send payment with order and save postage and handling charge. 
Prices are subject to change without notice. 

Academic Press, Inc. 
A Subsidiary of Harcourt Brace Jovanovich, Publishers 

111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 
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Digit In 

Simply digit in 
the numbers 
when you incu- 
bate, shake or ( 
culate with nev 
Precision water 
bath appliance! 

They're all solid state, all digital. 
Then, see your temperature digit out to 
?0.10C on our bright, clear LED display. It's 
fast, and easy on the eyes. The shaker bath 
gives you oscillations in LED. 
Sensors adjust quickly to change, with 
uniform readings to ?0.2?C. 

Digit OUt. 
New circulating baths, shakers, and circu- 
lating systems perform with Precision 
uniformity. 

cir- Free wee Frisbee?disc for you to digit with 
V when you write for new all-digital literature. 

Let everybody know you do it with Precision. 
s. Send name and address on your letterhead. 

GCA/Precision Scientific - i 
Group, 3737 West 
Cortland Street, Chicago, 
Illinois 60647. 

PREaCIS' S 

Circle No. 27 on Readers' Service Card 



You can take months to design and assemble 
your own bus-compatible measurement 
system, and get just the system you need. 

Or now, you can use HP system-designed 
instruments and computers, and get to 
your application in just a few weeks. 

The reason is simple: All 119 HP system- 
designed components incorporate HP-IB 
(Hewlett-Packard Interface Bus). And HP-IB 
isn't just HP's implementation of IEEE 
488-1978. 

It's much, much more. 
For example, HP has been designing and 

building HP-IB compatible products for 
more than a decade. We've put these 
10-plus years of experience into bus archi- 
tecture, and how it can best be designed 
into instruments and computers. Quickly and 
easily. Which means that when you choose 
HP-IB compatible system components, 
chances are you'll get your measurement 
system up and running weeks faster than if 

you were to configure it the conventional way. 
Because HP offers 119 different HP-IB 

instruments and computers, you choose 
just the bus compatible hardware that best 
fits your system needs. 

HP also has developed over 104 appli- 
cation notes on HP-IB compatible products. 
One of these may be just what you need 
to get to your application. Quickly and 
effortlessly. 

For that matter, every HP-IB compatible 
product comes with complete and com- 
prehensive documentation. Many of our com- 
puters feature high-level I/O language that 
eliminates the need for an I/O driver. 

Choosing to assemble your own bus- 
compatible system with HP-IB products also 
means that if you ever need service on 
your system, just call HP. One of our hun- 
dreds of field service people will respond 
to your need. 

Find out how much easier and faster 



system design can be with our free, 16-page 
booklet, "Do your own system design in 
weeks, instead of months." It tells you every- 
thing you need to know about HP-IB com- 
patible instruments and computers, about HP 
software and docu- 
mentation support, and 
how to get more de- 
tailed information on 
specific kinds of appli- 
cations. For your copy, 
write Hewlett-Packard, 
1507 Page Mill Road, 
Palo Alto, CA 94304. 
Or call the HP re- 
gional office nearest 
you: East (201) 
265-5000, West (213) 970-7500, Midwest 
(312) 255-9800, South (404) 955-1500, 
Canada (416) 678-9430. 

SYSTEMS 

HP-IB: Not just a 
standard, but a 

decade of experience. 

HEWLETT 
. PACKARD 089/7A 

Circle No. 297 on Readers' Service Card 
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Laboratory assignments 
demand a great deal of a 
microscope in terms of 
performance. It must operate 
quickly and conveniently, yet 
consistently deliver accurate 
images for interpretation. 
Developing the technology to 
achieve these seemingly 
exclusive goals is Nikon's 
concern. 

Now, with a single 
stunning innovation, Nikon 
has produced an unprece- 
dented advance in microscope 
technology. Called CF optics, 

it's a development so revolu- 
tionary that it represents far 
more than a refinement. It 
stands as nothing less than an 
entirely new standard of light 
microscope performance. A 
standard against which all 
others will be measured. 

To achieve this dramatic 
breakthrough, Nikon 
engineers combined a new 
extra-low dispersion glass with 
an ingenious concept in 
optical design to virtually 
eliminate chromatic aberration. 
The Nikon CF system delivers 
unparalleled resolution, color 
fidelity, flatness of field and 
image brightness. In fact, CF 

optics bring to Nikon resolving 
power closely approaching 
theoretical limits. 

Critical laboratory work 
demands the ultimate. Nikon. 
The difference between seeing 
and not seeing. Knowing and 
not knowing. 
For further information on the 
entire line of Nikon instruments for 
the laboratory, contact: Nikon 
Incorporated, Instrument Division, 
Ehrenreich Photo-Optical Industries 
Inc. * 623 Stewart Avenue, Garden 
City, NY 11530. (516) 222-0200. 

Look to Nikon 

Blicken Sie auf Nikon 

IN THE LABORATOR'V% 

LOOK TO NIKON. 

I LABOPHOT MICROSCOPE 
EQUIPPED FOR EPI-FLUORES- 
CENCE - High performance CF 
optics for unmatched color fidelity 
and contrast, even at the periphery. 
Shown here with the Nikon 
epi-fluorescence illuminator for 
clinical as well as research fluores- 
cence applications. Available with 
high performance tungsten halogen 
or mercury vapor light source. 

II OPTIPHOT MICROSCOPE 
EQUIPPED FOR PHASE 
CONTRAST - Revolutionary CF 
optics provide superlative images 
over the entire range of 1X to 1 OOX. 
In addition to the phase contrast 
attachment shown, the microscope 
may be used for differential 
interference contrast, incident 
fluorescence, dual viewing, ultra 
wide field and photomicrography. 

IV BIOPHOT MICROSCOPE 
WITH HFM MICROFLEX - 

Perhaps the most advanced 
microscope/camera system available 
today. Flawless images via the CF 
optical system are captured by the 
automatic exposure control of the 
HFM. Push button selectable, built-in 
filters and a 100 watt halogen 
illuminator are standard. 

III SC MICROSCOPE- A 
rugged, yet sophisticated microscope 
that's ideal for student use. New 
optical design with a field-flattening 
system provides higher contrast 
images with superior resolution. 

Circle No. 258 on Readers' Service Card 
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Harv 

World Congress and Exposition 

April 21-24, 1980 

Atlanta, Georgia, U.SA. 
'esting the Sun 

B I OENERGY ' 8 0 

PROGRAM 
? An opening global overview 
* Survey seminars on biomass sources (residues and 

energy crops), conversion processes (biological and 
thermochemical) and end uses (for fuels, feeds/foods, 
fertilizers, feedstocks and fibers)-with one general track 
covering the main elements and four specific tracks 
covering the detailed components 

? Intensive seminars on practical integrated systems (wood 
to electricity, manure to methane and feed, sugar/starch 
crops to alcohol and feed, water weeds to methane and 
fertilizer, etc.) 

* Broad seminars on commercialization incentives, basic 
research, impact analysis and overall coordination 

* A final summary and action-oriented conclusion 

EXPOSITION 
* Over 100 exhibits of bio-energy techniques, equipment, 

services and publications closely related to the Congress 
program-showing the many specific ways in which 
bio-energy can be produced and used today, and the 
exciting prospects for increased use, and including major 
government/industry exhibits by Brazil, Canada, 
France and Sweden, and a dramatic coordinated exhibit 
by 14 U.S. Agencies. 

SPEAKERS 

Major Speakers and Seminar Chairmen include: 
* Leaders of Brazilian, Chinese, English, French, Israeli, 

Swedish and U.S. scientific, academic, research and 
environmental organizations 

* Top officials from the United Nations, International 
Energy Agency, Inter-American Development Bank, and 
others 

* Key U.S. officials of the National Science Foundation, 
Environmental Protection Agency and the Departments 
of Energy and Agriculture 

SPONSORS: 
Six major International Organizations-including the United 

Nations, World Bank, andl-nternational Energy Agency 
Eighteen U.S. Federal Agencies-including the 

Departments of Energy, Agriculture and Commerce and 
the National Science Foundation and Environmental 
Protection Agency 

Numerous Industry and Professional Organizations 
including AAAS 

OTHER FEATURES 
Poster Sessions. Informal small-group presentations to 
review pre-commercial projects 
Post Conference Trips. A variety of one-day to one-week 
inspection trips to industrial, academic and government 
bio-energy installations available at reasonable cost. 

CONFERENCE REGISTRATION 
O Enclosed is my check, money order, or 
government purchase order payable to "The 
Bio-Energy Council" for: 

U $240.00 Registration Fee 

O $20.00 DEPOSIT to hold my Registration. 
Please bill me for balance. 

Refunds of Registration fees paid, less an administrative 
charge of $20.00, will be made upon written request 
postmarked by April 5, 1980. (Use airmail if outside U.S.) 
O I plan to register at Atlanta 

Country: 

Return the form and any payments, purchase orders or vouchers to: 
BIO-ENERGY '80 CONFERENCE REGISTRATION CENTER 
P.O. BOX 17413 WASHINGTON, D.C. 20041 U.S.A. TELEPHONE: (703) 471-6180 TELEX: 89-9133 WHITEXPO 
Please send me information on: U Exposition U Poster Sessions O Post-Conference Field Trips O Hotel Reservations 

Name: 

Title: 

Organization: 

Muuaresb. 

City: 7in 

I ? ? _ - II I _ L~~~~ 

State- 
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Introducing: the DMS Series. 

Spectrophotometers 

that make UV.Vis news. 

If you have been waiting for great things to happen 
in UV-Vis, the Varian DMS Series richly rewards your foresight. 
They are new, low-priced, easy-to-operate microprocessor- 
controlled UV-Vis spectrophotometers, rugged and reliable to 
handle the routine jobs, but with technical elegance and 
versatility to spare for your out-of-the-ordinary photometric 
analyses-the DMS 80 and the DMS 90. 

You'll find operating either DMS a joy. Touchkeys let you 
fingertip-program operating parameters with ease, instantly 
reset photometric readout to zero. With the DMS 90, you can 
additionally preselect up to eight wavelengths, select 
repeat scans at chosen intervals and preset the wavelength 
range to be scanned. 

Communicating with the DMS is a revealing two-way 
street. With each touch of a key, the instrument acknowledges 
your command with an audible beep. Select an erroneous 
mode, and the DMS gently reminds you of your forgivable slip- 
up. During the run, the DMS keeps you informed about 

each action it takes. And the analytical answers come back 
authoritatively on a large, clear LED display-in absorbance, 
%T, concentration, or first and second derivative, whichever 
you command. The DMS 90 even offers log absorbance 
values at the touch of a button. 

The DMS Series' list of fine photometric features fills 
pages. Its low price tag, on the other hand, speaks for itself. 
The DMS is a new kind of UV-Vis spectrophotometer, 
because it puts sophisticated technology within reach of 
even the modestly funded 
laboratory. Circle Reader 
Service Number 104 to 
get all the good news 
first-hand (or better 
yet, circle number 105 
to have a Varian rep- 
resentative deliver 
it in person)! 

DMS 80 

For immediate assistance contact: 611 Hansen Way, Palo Alto, CA 94303 * Florham Park, NJ (201) 822-3700 * Park Ridge, IL (312) 825-7772 
Houston, TX (713) 783-1800 * Los Altos, CA (415) 968-8141. In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland. 
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No glass to wash. 
Use once and throw away! 

TRI-POUR BEAKERS 
Tough polypropylene 
withstands most common 
acids, alkalies, solvents. 
Autoclavable. 6 sizes, 50ml 
to 1000ml. 

FUNNELS 
Polypropylene for strong 
solutions, polystyrene for 
weak solutions. Inside ribs 
facilitate filtration. 600 angle, 
5.5cm or 6.5 cm. 

Circle No. 221 on Readers' Service Card 

Semi-Micro 

Combination 

pH 

Electrode 

SEMI-MICRO 
SIZE 
MODEL 17" 
S900C p I 

Capable of measuring in 
narrow tubes with samples 
as small as 0.2ml, the 
S900C has a 6 mm diameter 
and is 150 mm long. In 
common with all Sensorex 
Combination pH Electrodes, 
the S900C can be used with 
tris buffers and has these 
features: 

* Epoxy Bodies with Recessed 
Bulb/Safeguard Tips to 
minimize breakage. 

* Sealed, gel-filled references 
that never need refilling. 

? Fast response over the 
full pH range. 

Standard, flask, flat surface other 
models available. Send for bulletin 
200A. 

9713 Bolsa Ave. 
Westminster, CA 
USA 92683 
Phone: 714/554-7090 

Circle No. 107 on Readers' Service Card 
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Check what it can do for you! 
Linear, concave or convex 
gradient formation by 
three channels 

Different flow rates to 
three columns by three 

channels 

Undisturbed chromatogram 
due to minimum pulsation 
by six gear driven rollers 

Flow versatility with three 
different tube sizes 

Saves time when clearing 
bubbles from system by 

overriding pre-set flow rate 

Reliable flow rate 
(0.6-400 ml/hr) due to 

electronic load and 
temperature compensation 

Saves bench space. 
Only 11 xl cm 

The Pharmacia Peristaltic Pump P-3 is your ideal general-purpose laboratory pump 
for column chromatography, density gradient formation and many other biochemical 

techniques where reliable liquid flows are required. 
Its versatility gives you convenience and saves your time and money. 

Let this pump work for you in your lab. Ask for detailed information today. 

Pharmacia Fine Chemicals 
Division of Pharmacia, Inc. Pharmacia 
Piscataway, New Jersey 08854 Fine Chemicals Phone (201)469-1222 "See us at the American Society of Forensic Sciences Convention" ___i 

..... ..rcle NO. . 24.. n aae .s' .. e ._I_rv A ._ __I___C!. 103 

Can save column repacking 

Circle No. 247 on Headers' Service Cara 1138F 
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"SOUTHERNS" 
HAVE BECOME 
ROUTINE- 

NOW "NORTHERNS" 
CAN BE TOO. 

First there was BA85 for "Southern" transfers and "shotgunning". 
BA85 succeeds so well because it's pure nitrocellulose, en- 
abling you to get a high degree of transfer of DNA from gels, 
bacterial and plaque lawns. And you're assured of maximum 
hybridization with DNA or RNA probes, resulting in more 
intense bands or spots. 

BA85 is available plain or gridded. In circles, rolls, squares, 
strips or full sheets. 

And now there's Transa-Bind"M for "Northern" transfers. 
Transa-Bind can be used to transfer RNA or proteins in 
"Northern" blots, following procedures of Alwine, et al. 
PNAS. 74(12)1977. Activation is accomplished by diazotiza- 
tion of the Transa-Bind medium resulting in covalent bonding 
of RNA or proteins to the paper medium. RNA can then be 
hybridized with labeled DNA or RNA and autoradiographed 
- all without fear of losing RNA from the transfer medium. 

Transa-Bind is available in two chemical forms to suit your 
specific needs: NBM (nitro-form), and ABM (amino-form). 
Complete instructions, edited by Alwine, are included with 
each order. And it's specially packaged in opaque bags, sur- 
rounded with N,, to make sure it arrives fresh. 

BA85 and Transa-Bind. Now two fine transfer media 
from S&S. 

Schleicher& Schuell 
Schleicher & Schuell, Inc. 
Keene, New Hampshire 03431 
Schleicher & Schull GmbH, D-3354, 

Dassel, West Germany 
Schleicher & Schiill AG, 8714, 

Feldbach ZH, Switzerland 

Circle No. 319 on Readers' Service Card 
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We appeal to your 
technical needs. 

KODAK Technical Pan Film 2415 helps you 
record the sun and nearly everything unId~er it. 
What do you call a film you can use 
for solar flare photography, photomi- 
crography, line-scan recording with 
cathode-ray tubes, lasers, or light- 
emitting diodes, photographing holo- 
graphic reconstructions, and also for 
making black-and-white slides? 
We call it KODAK Technical Pan Film 
2415. You might call it "a film for all 
focal lengths,' because it has been 
used rewardingly to record imagery 
with high-power microscope objec- 
tives, astronomical telescopes, and all 
sorts of camera lenses in between. 
This extraordinary film, previously 
introduced as SO-115, is intended for 

a wide range of applications requiring 
high resolution, extremely fine grain, 
processing flexibility, high D-max, 
and relatively flat spectral response 
through most of the visible spectrum. 
It is coated on ESTAR-AH Base. 

Its unusual combination of perform- 
ance characteristics allows Technical 
Pan Film to fill a void in the matrix 
of black-and-white photorecording 
films. These characteristics have 
made 2415 a worthy successor to 
KODAK Solar Flare Patrol Film 
(ESTAR-AH Base) SO-392 and KODAK 
Photomicrography Monochrome 
Film SO-410-and a valuable alter- 

native to KODAK High Contrast Copy 
Film 5069 in most applications. 
You won't find a Kodak film with a 
broader range of scientific and tech- 
nical applications. At the same time, 
you may wish to load a roll into your 
35 mm camera to record some stun- 
ning pictorial photography. 
For additional information on Tech- 
nical Pan Film, write to Eastman 
Kodak Company, Department 412L- 
153, Rochester, NY 14650. (A brief 
indication of your application may 
help us respond more effectively.) 

? Eastman Kodak Company, 1980 

Hydrogen-alpha photograph of solar Photomicrograph of trichinella spiralis 
flares. Sacramento Peak Observatory, in muscle, 175 x. Tungsten-halogen 
Sunspot, N.M. source (3200 K) with KODAK WRATTEN 

Filter No. 58. 

Kodak photographic products. 
Capturing the images of science. 

1880 [ 1980 

Meteorological imagery from 
geostationary satellite. VIZIR laser- 
beam recording by Societe Europ6enne 
de Propulsion (France). 

14 MARCH 1980 1143 



New Variablel U V-Visible Detector 

190-625 nm 
0.002 AUFS 

ISCO's new Model 1840 gives 
you all the advantages of continu- 
ously selectable wavelengths... 
but with sensitivity and price 
comparable to a fixed wavelength 
detector. 

Ten sensitivity ranges from 
0.002 to 2.0 AUFS, fast response, 
and interchangeable flow cells 
allow you to handle practically 
any LC application. Light from the 
monochromator is split in an 8 to 1 
ratio between the sample and 
reference beams, giving you both 
the low noise of a single beam 
system and the low drift of dual 
beam design. And several optical 

and electronic innovations essen- 
tially double the useful deuterium 
lamp life. 

You can use this detector with 
any recorder, but the optional 
10 cm built-in recorder is hard to 
beat for convenience. Another 
option is the ISCO Peak Separator 
which can control a fraction col- 

Instruments 
with a difference 

lector to put 
separate peaks 
in individual < i I 
tubes. , 

It's true. < 
Now you can 
have a top I 
grade tunable 
detector for 
about the same 
cost as a fixed 
wavelength in- Z 
strument of T1H 
similar sensi- 6 amino acids at 200 
tivit. To find nm and 0.1 AUFS. 

tivity. To find 
out more, send for the new ISCO 
catalog, or phone us now, toll free: 

[800] 228-4250 
(continental U.S.A. except Ne- 
braska). Instrumentation Special- 
ties Company, Box 5347, Lincoln, 
Nebraska 68505. 

See Us at FASEB & ASBC 
1144 
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It's the H-600-1, an exceptionally powerful 
analytical tool featuring: 
- LaB6Gun 
- Pushbutton-selectable microscope modes: TEM 

(2.0 A), SEM (20 A), and STEM (10 A) 
- Triple condenser lens-all 7 lenses micro- 

computer controlled 
- Ultra high (5 x 10-7 torr) vacuum system 
The system is available with EDX, Energy Loss 
Spectroscopy, Diffraction, Beam Rocking, and 
Spot Scanning. The analytical modes require no 
specimen repositioning. And, probe sizes down 

to 15 A are easily achieved for exceptional 
analytical capability. What's more, the H-600-1 is 
easy to operate. Routine setups and adjustments 
are done automatically by the built-in 
microcomputer. 

The H-600-1 is just part of the most complete 
TEM lineup in the industry. For full details about a 
TEM that matches your application and your 
budget, call or write today. Hitachi Scientific 
Instruments Division, 411 Clyde Avenue, Mountain 
View, California 94043. Phone (415) 961-0461. 

* HITACHI SCIENTIFIC INSTRUMENTS 
NISSEI SANGYO AMERICA, LTD. 



HP introduces the 

If you've been thinking that only a 32-bit computer can handle your matrix 
intensive jobs, think about this: with HP's new Vector Instruction Set (VIS), the HP 

1000 does matrix inversions at speeds comparable to a 32-bit mini. At less than 
one-third the price. 

The HP 1000 F-Series computer has built a solid reputation for 
handling complex scientific calculations involving floating point 
arithmetic, trigonometric and logarithmic functions, and other com- 

putation-intensive problems. And now it's even better. 
With VIS, you can perform vector and matrix arithmetic at 

speeds you wouldn't have thought possible on a 16-bit computer. Yet 
HP 1000 F-Series systems, including the powerful Vector Instruction 
Set, are priced from only $43,500. 

You can call VIS easily from any FORTRAN program by 
simply specifying the size of your array and the operation you want to 
perform. A single vector addition statement like CALL VADD, for ex- 
ample, replaces a FORTRAN DO loop to execute some applications up 
to 10 times faster. 

And by taking advantage of the HP 1000's Extended Memory 

ff= T 

v 

: 
i; 

ii 

-- "t; 



Matrix Machine. 

Area, VIS can address extremely large data sets 
(up to 1.8 megabytes) in main memory. All array 
and memory management tasks are handled auto- 
matically so you can do large array applications 
like image processing, three-dimensional graph- 
ics, process optimization and simulations. With- 
out writing any new software. 

Speedplus accuracy 
equals performance. 
Even if you're just crunching 

numbers and not matrices, the F- 
Series has what it takes to handle the 
most sophisticated computations. 

A hardware-implemented 
Floating Point Processor gives you 
three levels of floating point precision 
for up to 17 significant digits of accu- 
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Matrix InversionTimes* 

HP 1000 
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Size F-Series Minicomputer 
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That's how easy it is with LKB's Multiphor? unit. And duration 
of the runs is also short: the precisely engineered all-glass cooling 
stage means that you can apply higher power for faster runs- 
higher field strengths for sharper resolution. With the Multiphor 
unit and LKB's power supply you can do up to 48 samples in less 
than two hours! 

Besides being the system of choice for analytical and prepara- 
tive electrofocusing, the Multiphor unit is excellent for elec- 
trophoresis as well. Simply add the required kit and you're ready 
to work with SDS-polyacrylamide gels, agarose gels - even 
immunoelectrophoretic methods. 

For safety the Multiphor unit is also unique. There is no metal 
in the cooling stage to invite short circuits, the electrode design 
makes it almost impossible to come into contact with high volt- 
age, and the power supply has a safety interlock so you can con- 
nect it to your own equipment without additional risk. 

If you think that a system which offers so much in speed, repro- 
ducibility, versatility and safety has to be costly, think again. The 
Multiphor system is one of the least expensive flat bed instru- 
ments available. Send for details today. (And be sure to ask for 
pertinent LKB Application Notes, a free subscription to Acta 
Ampholinae and information about forthcoming electrofocusing 
seminars and workshops.) 

LKB Instruments Inc. 
12221 Parklawn Drive Rockville, MD 20852 

301: 881-2510 
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LETTERS 

TCDD in Coal Fly Ash 

Scientists at the Dow Chemical Com- 
pany are naturally interested in the re- 
port by B. J. Kimble and M. L. Gross (4 
Jan., p 59) "Tetrachlorodibenzo-p-diox- 
in [TCDD] quantitation in stack-collect- 
ed coal fly ash," in which the authors ex- 
trapolate one data point to show that 
2,3,7,8-TCDD was not present in fly ash 
from a "modern power plant." They 
then extrapolate this result to support a 
statement that a conclusion reached by 
Dow scientists in an earlier report (1) 
was "invalid." To resolve the apparent 
differences we asked the authors to col- 
laborate with us in sampling and analyz- 
ing fly ash from the same power plant. 
We were told that they were not free to 
disclose the name or location of the pow- 
erhouse. We then attempted to obtain 
the information using the Freedom of In- 
formation Act through the Department 
of Energy (DOE), which operates the 
Laboratory for Energy-Related Health 
Research (ERHR) at the University of 
California, Davis. The reply from DOE 
states that they checked with the direc- 
tor of ERHR at Davis and conclude that 
"we have no document or record of any 
kind which gives the location of the 
'commercial coal combustion facility' 
and I [David A. Smith] do not know its 
location." Regardless of the quality of 
the work, the integrity of the report is 
thus placed in jeopardy, since the source 
of the sample cannot be identified, and 
confirmation of the result cannot be 
made. 

WARREN B. CRUMMETT 
Analytical Laboratories, Michigan 
Division, Dow Chemical, U.S.A., 
Midland 48640 

References 

1. The Chlorinated Dioxin Task Force, The Trace 
Chemistries of Fire--A Source of and Routes 
for the Entry of Chlorinated Dioxins into the En- 
vironment (Michigan Division, Dow Chemical 
Company, Midland, 1978). 

Time and Effort Reporting: Deja Vu? 

On 6 March 1979, the Office of Man- 
agement and Budget (OMB) issued a re- 
vision of circular A-21. It is the govern- 
ment's theory that it reimburses univer- 
sities for costs incurred for research only 
if it agrees that the costs are allowable. 
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lowability of such costs at educational 
institutions. The new version requires ef- 
fort reports, accounting for the time, or 
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members, and requires a breakdown of 
these into different categories, such as 
sponsored research, unsponsored re- 
search, teaching, administration, and so 
forth. The percentages for each must add 
up exactly to 100. These new regulations 
are to go into effect on I October 1980. 

This situation duplicates one that 
arose in March 1965, but in some re- 
spects is worse because the new effort 
reports must include even more cate- 
gories. Time and effort reports are mean- 
ingless. The battle against them was 
fought from 1966 to 1968, and won after a 
vigorous wave of protest at the grass 
roots. This protest included letters ad- 
dressed directly to the Bureau of the 
Budget (BOB) and letters published in 
Science from, for example, George 
Mackey, former chairman of the mathe- 
matics department at Harvard Universi- 
ty (2 Sept. 1966, p. 1057) and me (17 Feb. 
1967, p. 773; 8 Dec. 1967, p. 1268), and 
other direct action concerning the re- 
ports. 

For example, at Brandeis University, 
a university administrator admitted that 
the objections against the effort reports 
were justified but claimed that if profes- 
sors did not fill them out, then Brandeis 
would be exposed to the danger of heavy 
financial loss. Faced with this position, 
R. Palais and his colleagues felt they had 
to fill out the reports retroactively, while 
doing this under strong protest. They 
specified that this did not imply on their 
part an acquiescence to the principle of 
effort reporting, or even an admission 
that in the academic setting one can be 
truly honest or meaningful in filling out 
these forms. 

While effort reports were being re- 
quired by BOB, some professors refused 
to fill them out, as when Leon Henkin, 
acting chairman of the mathematics de- 
partment at the University of California, 
Berkeley, returned them blank to the 
university accounting officer on 21 Octo- 
ber 1966. Henkin wrote me recently that 
he never heard again from that officer, 
and that, to his knowledge, no financial 
consequences ensued. Persons involved 
continued to get their grants. 

I had given up my National Science 
Foundation (NSF) grant between 1966 
and 1972, because of effort reports and 
other serious problems in government- 
university relations during that period. 

In 1967, the council of the American 
Mathematical Society passed a resolu- 
tion opposing the reports. In 1966, the 
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join in addressing the President of the United 
States our respectful requests: 1. that the, 
present requirement for reporting of effort by 
individual members of the professional staff 
be suspended immediately because it admits 
no meaningful compliance. 

As a result of the protest, BOB sent a 
task force out into the academic world 
to talk directly with the professors. It 
was headed by Cecil Goode, who wrote 
me on 5 February 1968: "I hope your 
confidence in us will prove well found- 
ed." The task force ultimately under- 
stood our complaints and made recom- 
mendations in accord with our point of 
view (2). 

Time and effort reports now required of facul- 
ty members are meaningless and a waste of 
time. They have engendered an emotional re- 
action in the academic community that will 
endanger university-Federal relations if relief 
is not provided. They foster a cynical attitude 
toward the requirements of government and 
take valuable effort away from more impor- 
tant activities, not the least of which is the re- 
search involved. We need to go to a system 
that does not require documentary support of 
faculty time devoted to government-spon- 
sored research. No real evidence of faculty 
effort is provided anyway under the present 
system, and there is no way other than the re- 
search results themselves to prove how much 
effort was in fact expended.... There is 
practically no satisfaction with time or effort 
reporting as presently required, either in the 
academic community or among the govern- 
ment agencies principally involved in sup- 
porting research at universities. Most 
agencies consider the present requirement un- 
realistic, unnecessary red tape, and as need- 
lessly complicating government relations with 
universities. The academic community is vir- 
tually unanimous in the opinion that effort re- 
porting is: 

-impossible to do in a meaningful way; 
-burdensome, taking valuable profession- 

al time away from the major tasks at hand; 
-useless, in that it is inaccurate and bears 

little relationship to truth; and 
-a dis-incentive to quality research and 

engenders a cynical attitude toward Govern- 
ment. 

Some of the task force's conclusions are 
also quoted in the Report of the Commis- 
sion on Government Paperwork (3), 
chaired by Representative Frank Horton 
(R-N.Y.) and Senator Thomas J. McIn- 
tyre (D-N.H.). 

The Goode task force and its con- 
clusions provided a splendid example of 
cooperation between the government 
and the professors. As a result, effort re- 
ports, as they had been set forth in 1965, 
were eliminated on 1 June 1968. 

Both in 1965 and in 1979, revision of 
circular A-21 to include effort reports re- 
sulted from pressure by the universities 
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You know that electrofocus- 
ing is a fast, high resolution 
separation method. But did 
you know that LKB can pro- 
vide you with ready made 
electrofocusing gels? Gels 
which are so easy to use, 
you're ready to apply sam- 
ples in less than one minute. 

LKB's Ampholine? 
PAGplate? gels provide ex- 
cellent reproducibility too. 
You can run up to 48 samples 
simultaneously under iden- 
tical conditions. 

And Ampholine PAGplate 
gels are also economical. You 
can use as little as you like 
and store the rest-no need 
to use an entire plate. They 
save you the time and effort 
of preparation and give re- 
sults in as little as 1.5-3 
hours. 

Ampholine PAGplate gels 
now come in four different 
pH ranges. For full details 
contact LKB today. 

Now available in five rangeS. 
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Announcing accuracy in photosyn- 
thetic growth studies like never 
before. Now the revolutionary 
Quantum Scalar Irradiance Meter 
(QSL-100) dips directly into culture 
vessels for one instantaneous read- 
ing of total photosynthetically ac- 
tive (400-700 nm) light available for 
plant growth. 

Portable, rugged and battery- 
powered, QSL-100 also adapts to 
field use, and is calibrated for wet or 
dry applications. 

And ask about our other preci- 
sion-packed instruments. The QSR 
sensor series, QSI-140 integrator, 
and the QSP underwater irradiance 
system. Write for information today. 
Biospherical Instruments Inc. 
1010 Second Avenue, Suite 1405 
San Diego, California 92101 714/275-1516 
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1979) and business officers of universi- 
ties. Both times it appears that the busi- 
ness officers were unable to achieve ap- 
propriate results or properly represent 
the professorial position, for whatever 
reason. I have received contradictory ac- 
counts of the negotiations, both in 1965 
and in the more recent period. One states 
that the business officers apparently did 
not realize the implications of the effort 
reports for academic personnel (or even 
worse, sold out the professors); another 
states that effort reports were imposed 
unilaterally by the government, and (in 
1967) that I was naive if I thought that 
the business officers, the presidents, or 
the mathematicians could have pre- 
vented the inclusion of some kind of time 
and effort reporting in circular A-21. Al- 
though I grant the best motivation on the 
part of the business officers, I was and 
am again concerned with the results of 
the negotiations. 

The position that the government is 
entitled to accounting for its support is 
entirely legitimate; neither I nor my col- 
leagues who-object to effort reports have 
ever been against proper accounting. 
The objections are against meaningless 
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effort or time reports causes a professor 
to ratify a change of his status from that 
of "independent thinker, partially sub- 
sidized so as to have the leisure to think, 
to that of a professional, employed to do 
a job." He wrote further: 

One can sympathize with the desires of men 
charged with the supervision of vast sums of 
money to see that the money is well spent. 
However, I believe that vigorous protests are 
in order when their well meant efforts are in- 
sensitive to important differences between an 
academic appointment and most kinds of em- 
ployment and when this insensitivity puts 
men into impossible positions and threatens 
delicate but valuable institutions. 

On 14 December 1979, Yale Universi- 
ty's Deputy Provost Charles Bockelman 
wrote me: 

When we were apprised of the pressure for 
efforts reporting, Yale tried in a variety of 
forms to express its vigorous opposition.... 
It does seem to me-Yale has done all it can 
through institutional channels. The voices of 
individual professors may be more effective. 

Furthermore, on 19 February 1980, NSF 
Director Richard C. Atkinson wrote me: 

I have followed your correspondence on "ef- 
fort reporting" with great interest. The gov- 
ernment bureaucracy is educable, if one can 
get their attention. Your approach and tenac- 
ity may be what is required to have an effect 
on these issues. 

I hope that many professors will con- 
tact OMB Director James McIntyre (Ex- 
ecutive Office Building, Washington, 
D.C. 20503) or Presidential Science Ad- 
viser Frank Press (same address) to 
make themselves properly understood. 
Such direct appeals are not "naive." I 
have no reason to doubt that a result sim- 
ilar to that achieved with the Goode task 
force will be obtained, except that in- 
stead of taking 2 years as it did in 1966- 
1968, it will take only a brief period be- 
cause of the past experience, precedent, 
and mutual understanding. 

SERGE LANG 
Department of Mathematics, 
Yale University, 
New Haven, Connecticut 06520 
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Metallogenesis in Latin America 
The mines of Latin America have contributed to the economies of other 

regions for more than 400 years. At first the treasures were silver and gold; 
today they include copper, iron, aluminum, tin, molybdenum, lead, zinc, 
and other substances. The flow will continue for a long time. For example, 
Chile is known to have as much as 30 percent of the world's copper re- 
serves. The great mine at Chuquicamata has 8000 million tons of copper ore 
with a cutoff grade of 0.5 percent copper. How this and other ore deposits 
were formed and how this knowledge can be used to guide further ex- 
ploration were the subjects of a symposium held in Mexico City on 4 
to 6 February.* The occasion brought together about 150 experts from 
the Western Hemisphere and included leading geologists from most of 
the Latin American countries. The meeting provided an opportunity to 
assess the quality of the scientists involved and the state of development 
of their science. 

Most of the valuable elements of the earth's crust are present with an 
average abundance of some parts per million or less. But during billions of 
years the earth has acted as a great chemical laboratory. Each major pro- 
cess such as creation of magma, spreading of tectonic plates, mountain 
building, weathering, erosion, and sedimentation has been accompanied by 
chemical separations leading to concentration factors of as much as 1000 
or more over the earth's average abundance. Because of the complexity of 
events, a good understanding of how ore deposits formed has been long 
in coming. Most ore has been discovered by noting surface indications 
of the presence of an ore body. 

During the symposium two themes were repeatedly mentioned. One was 
the correlation of type of ore deposit with geological province and the sec- 
ond was the role of geological events. These are not novel ideas but they are 
proving to be very useful guides in finding and interpreting occurrences of 
specific kinds of ores. Six metallogenetic provinces in Mexico are recog- 
nized that represent different intervals in time and space. For example, in 
Baja California the rocks are granitic; their age is 93 million years. To the 
north they have ores containing tungsten, iron, lead, and copper. In the 
southern half of the peninsula most ore deposits contain gold, silver, and 
arsenic. An east-west belt of neovolcanic rocks that lie just north of Mexico 
City has ore deposits that contain lead, zinc, silver, gold, and mercury. 

South America has many provinces and major mineral resources. Perhaps 
the most striking feature is the mineralization associated with the Andes. 
These mountains were emplaced in a series of events that took place over 
about 180 million years. Within the Andes different provinces have different 
ages and different mineral assemblages. In Chile copper is important, while 
in Bolivia tin is unusually abundant and much silver has been found in Peru. 
Although most of the vast area of Brazil is comparatively unexplored, great 
reserves of ores have been discovered by Brazilian and North American 
geologists in rocks that range in age from earliest Precambrian to Recent. 
Again, there are striking correlations of composition with age and geological 
province. Similar comments are applicable to occurrences in Venezuela, 
Guyana, the Caribbean islands, and Central America. 

Attendance at the symposium led to the following observations. (i) Latin 
American geologists are competent and they are likely to find additional 
reserves of minerals. (ii) Economic geology is rapidly becoming a science 
rather than an art. (iii) Through use of tools such as remote sensing, 
isotope measurements, radiometric dating, and geochemistry, hidden ore 
bodies of great importance are likely to be discovered. Although the United 
States may have problems in paying for imports, the prognosis is good that 
most elements will be adequately available for decades to come. 

-PHILIP H. ABELSON 
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*The symposium was cosponsored by the International Union of Geological Sciences, the Con- 
sejo de Recursos Minerales, Mexico, and the Consejo Consultivo de Directores de Servicios 
Geologicos de Latinoamerica. 
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Geologicos de Latinoamerica. 



A new addition to a distinguished line 
of laboratory supply catalogs. 
Our Catalog is not only your Purchasing Depart- 
ment's complete shopping guide, it's also a favor- 
ite reference work, well thumbed by everyone 
from Technician to Researcher. There's a reason 
for it. From the first edition to the latest, we've 
fashioned our Catalog around technical infor- 
mation, complete specifications, and ease of 
ordering. 
The General Section contains 1010 illustrated 
pages of instrumentation, apparatus, accessories 

and supplies. The Inter-Joint Section contains 
300 pages of interchangeable glassware fabri- 
cated in our Bloomfield plant. The General and 
Inter-Joint Catalogs are separated by 64 pages of 
cross-referenced Index. Our two books, bound 
together, maintain the standards of quality that 
make it a classic. 
Request your copy, using your official letterhead. 
SGA Scientific Inc., 735 Broad Street, Bloomfield, 
New Jersey 07003. 

SGA Scientific Inc. 
Branches: Boston, Ma / Elmhurst, II / Fullerton, Ca / New Haven, Ct / Silver Spring, Md I Syracuse, NY 
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transfer"; G. Hertz, "Application of the 
linear response theory to transport prop- 
erties of aqueous acid systems: are the 
onsager reciprocal relations generally 
valid?" Round table on methods of and 
prospects for computer simulation solu- 
tions of basic water problems. In- 
troductory remarks: D. Chandler; Ani- 
mator, M. Klein; A. Rahman, B. Berne, 
J. Valleau, I. McDonald, P. Barnes Film 
on M.D. simulation of aqueous systems: 
K. Wilson. 

8 August. Water protein interactions 
(J. L. Finney, session chairman): H. J. 
C. Berendson, "Molecular dynamics of 
water and hydrated proteins." 

Water and Solute Exchange in the 

Microvasculature 

Plymouth State College 
Aubrey E. Taylor, chairman; H. Gran- 

ger and T. C. Laurent, co-vice chairmen. 
Water and solute exchange in the mi- 

crovasculature will be presented using 
an organ approach. Individual sessions 
will be devoted to lung, intestine, kid- 
ney, brain, peripheral, heart, microscop- 
ic (mesentery, and so forth), liver and 
thermo dynamics as applied to capillary 
transport processes. In each session, 
"capillary" structure, flow, volume 
movement and molecular exchange will 
be discussed. In addition, a poster ses- 
sion will be arranged and all interested 
participants should contact the confer- 
ence chairman concerning their sugges- 
tion for the poster session, which should 
greatly enhance attendee participation. 

9 June. Lung, (N.C. Staub, discussion 
leader): Invited discussants: J. Hogg, K. 
Brigham, R. Olver and M. Gee. In- 
testine, (J. Barrowman, discussion lead- 
er): Invited discussants: J. Casley- 
Smith, P. Shepherd and D. N. Granger. 

10 June. Kidney, (G. Navar, dis- 
cussion leader): Invited discussants: M. 
Venkatachalam, H. Rennke and B. 
Brenner. Brain, (S. Rapoport, discussion 
leader): Invited speakers: N. Brightman, 
H. Kontos and J. Fenstermacher. 

11 June. Peripheral circulation, (F. 
Haddy, discussion leader): Invited 
speakers: S. Wissig, H. Sparks, J. Diana 
and P. Watson. Heart, (R. Berne, dis- 
cussion leader): Invited speakers: J. Bas- 
singthwaighte, F. Vargas, J. Johnson. 

12 June. Microscopic, (H. Granger, 
discussion leader): Invited speakers: A. 
Hargens, R. Curry and J. Bhattacharya. 
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solute and solvent movement, (E. Bress- 
ler and C. Patlak, discussion leaders). 
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Fast UV Detectors 
Suitable for experiments in Plasma Re- 
search, Fusion. Fast UV Lasers, Cerenkov 
Radiation Detection, Short-lived Free Radi- 
cals, etc. All types can be used in the single 
photo-electron mode. 

SPECTRAL RESPONSE VS. WAVELENGTH Typical specifications 
*i 20 

0 ^ ? _,? Gain: 106 at 2300 volts for cesiated types 
, ,,,,,, X _ Rise time: 3 nanoseconds 
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Power supplies and housings with vac- 
uum coupling flanges and RFI shielding 
are available for all types. 

For further information contact: 

EMI GENCOM INC. 
80 Express St., Plainview, NY 11803 ? 516-433-5900 
TWX 510-221-1889 
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HEALTH CARE 
Regulation, 
Economics, 

Ethics, 
Practice 

Edited by Philip H. Abelson 

256 pp., 8 /2 "x 1 1" 
November 1978 

Retail price*: 
$14.00 (cloth), 
$6.00 (paper) 

To order, send name, address and 
remittance to 

AAAS Department HC-6 
1515 Massachusetts Avenue, NW 
Washington, D. C. 20005 
Please allow 6-8 weeks for 
delivery. 
*AAAS members deduct 10%. 
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H/I camera stand 
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IHACKER Box 657, Fairfield, 

INSTRUMENTS New Jersey 07006 
INC. (201) 226-8450 
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Biology 
Karen Arms, Pamela S. Camp, Cornell 
University 
This contemporary, teachable text features exten 
sive coverage of key topics, much new material on 
coevolution, and a clear, logical explanation of 
genetics. Organization is flexible to fit your course, 
and an outstanding teaching package comple- 
ments the text. 
1979, 992 pages, cloth, ISBN: 0-03-019931-X 

Introduction to Environmental Studies 
Jonathan TUrk 
The text focuses on the economic, political, and 
social aspects of environmental problems, 
illustrating the interrelationships that exist between 
contemporary scientific problems and current 
social issues. 
January 1980, 350 pages, paper, ISBN: 0-03-056232-5 

Science with Modern Applications, 
Second Edition 
Melvin Merken, Worcester State College 
Rewritten in response to extensive market feedback 
this second edition presents an introduction to the 
major concepts of physics, chemistry, astronomy, 
geology, oceanography, and meteorology - 
illustrating them with applications to topics of 
current interest. 
February 1980, 700 pages, cloth, ISBN: 0-03-056793-9 

For complimentary copies, send course title, approximate 
enrollment and ISBN # to: 

James G. Ryder, SAU N DERS 
Saunders College COLLEGE 

Holt, Rinehart & Winston 
383 Madison Avenue,N.Y., N.Y. 10017 HRW 

Chemistry: An Introduction, Second Edition 
(formerly Joy of Chemistry) 
Stanley M. Cherim, Delaware County 
Community College; Leo E. Kallan, El Camino 
College 
Providing students with clear explanations of the 
fundamental concepts of chemistry, this text 
emphasizes the importance of problem-solving 
and presents techniques for solving problems 
using dimensional analysis. 
January 1980, 400 pages, cloth, ISBN: 0-03-056762-9 

Chemistry Man & Society 
Third Edition 
Mark M. Jones, Vanderbilt University; John T. 
Netterville, David O. Johnston, James L. Wood, 
David Lipscomb College 
This text emphasizes the importance of chemistry 
in day-to-day life. Demonstrating the evolution of 
chemical theory from common sense, it facilitates 
students' understanding of ways to protect 
themselves and society's self-interests. 
February 1980, 500 pages, cloth, ISBN: 0-7216-5520-4 

Introduction to Chemical Principles- 
A Laboratory Approach, Second Edition 
Susan A. Weiner, Edward 1. Peters, West Valley 
College 
This new edition features twenty-seven experi- 
ments to promote student understanding of 
basic chemical principles and operations. It also 
contains important sections on laboratory safety, 
equipment, and procedures. 
January 1980, 250 pages, paper, ISBN: 0-7216-9173-0 

Circle No. 152 on Readers' Service Card 

Javelin, with the widest range of Night 
Viewing Devices (NVDs) and accessories 
in the world makes your study easier to 
perform and your results more complete. 

Whether you're studying the effects of pol- 
lution on hermit crabs or the social habits 
of insects or mammals, or working in the 
laboratory, it's a 24-hour a day endeavor. 
Javelin's NVDs will help you observe all 
facets of their activity without exposing 
them to any unnatural light, not even infra- 
red, thus eliminating an extra variable in 
your study. 

With a Javelin NVD you can study and 
photograph subjects in almost total dark- 
ness because the NVD provides a light gain 
greater than 50,000 times. 

Two of Javelin's NVDs are particularly well 
adapted to scientific projects because they 
use a variety of lenses easily interchanged, 
connect and disconnect from various 
cameras quickly and are simpler to operate 

L than your 35 mm camera. Using an NVD 

Can't See? 
Can't Study! 

One camera used a 
Javelin Night Viewing Device 

and Photo Adaptor you can shoot in al- 
most total darkness with a lens setting of 
f/4 using ASA400 film and view or shoot 
objects as close as ten inches or as far as 
2,000 meters. 

Our Javelin 221 is the most popular device 
for relatively short distances. Lightweight, 
it adds less than two pounds to your cam- 
era. The focal plane iris of this model 
allows you to reduce the field of view to 
concentrate on the particular portion of 
the screen of the greatest importance. For 
convenience, this model also mounts on a 
light tripod. 
The Javelin 226 is a larger unit especially 
designed for long distance viewing. It fea- 
tures a biocular viewer, allowing you to 
stand twelve inches back of the NVD and 
look with both eyes, like watching TV. This 
viewer is on a swinging door mount with 
an optional adjacent swinging door to at- 
tach a television or photographic or movie 
camera. During field research you can 
view the scene by using the biocular view- 

er and, within seconds, "change doors" to 
position a camera to photograph the 
scene. The model 226 weighs 13.5 
pounds, heavy enough to support large 
telephoto lenses, but light enough to be 
easily transported. 
Both models use an Automatic Brightness 
Control to eliminate adjustments when 
scanning from dark to illuminated areas. 
Gain is adjusted automatically. 
Whether your project takes you under- 
water or above, whether it involves tagging 
prairie dogs or hospital research and 
evaluation, Javelin has done it all. Call us 
concerning your project. We may be able 
to get you out of the dark. 

JAVELIN ELECTRONICS 
Subsidiary of Walter Kidde & Company. Inc. 

DDE 

19831 Magellan Drive, 
Torrance, CA 90502 ? (213) 327-7440 
Telex: 19-4860 JAVELIN TRNC 

Circle No. 325 on Readers' Service Card 

Wofth, pp, 

IL  'A 
- 

A f A 
I 'I I 

I 

14 r 
f I 

I 
'A Ak F I m 

'V I 0 
0 1 

1262 SCIENCE, 


