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New Beckman Model 119C: 

The easiest-to-use amino acid analyzer 
now offers the benefits of 6-mm columns 
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The Model 119 automatic amino for the single-column analysis of physio- and 118C which have manual 

acid analyzer is well known for its relia- logical samples using lithium citrate instead of automatic sample 
bility and simplicity of operation. Now buffers. It clearly separates glutamine injection. 
in the new Model 119C with 6-mm and asparagine and lets the For more information, write for 
columns, you can also get the advantages 119C handle these analyses Data File 428 to Spinco Divison, 
of faster analyses, twice the sensitivity, completely automatically Beckman Instruments, Inc., 
and half the reagent consumption. The 119C is one of a 1117 California Avenue, 

Along with this improved perform- family of four Beckman Palo Alto CA 94304. 

ance comes a new Beckman method amino acid analyzers cover 
ing a wide range of needs and 
budgets. Others include the 
automatic 119B which uses 
conventional 9-mm columns 
and the semi-automatic 118B 
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now in paperback1 from fundamentals to applications now in an expanded 2nd edition 

X-Rays and Their Elements of Introductory 
Applications Organic Group Theory 
I. G. Brown Photochemistrv and Its Application 
Royal College of Advanced Technology .7 to Molecular Structure 

Dwaine 0. Cowan SECOND EDITION this well-written hook is w mly The Johns Hopkins University John R. Ferraro 
recommended to all those concerned 
with learning or teaching the funda- and Ronald L E. Drisko and Joseph S. Ziomek 
mentals of X-rays and their appli- Essex Community College, Baltimore Argonne National Laboratory 
cations." Isadore B. Berlman, Here is the first major text in over a reviews of the first edition 

Quarterly Rei'iew of Biology decade covering organic photochemistry. "... a valuable guide for persons who 

This text highlights generation, measure- Its unique blend of theory, technique, wish to use spectroscopy to study mo- 
and experimental results demonstrates lecular structure." J. Edmund White, ment and detection, absorption and scat- their interrelations, clarifies the mech- 

tering, crystallography, diffraction, spec- anisms of photochemical reactions, and Journal of Chemical Educatiot 
troscopy, refraction and reflection, everywhere addresses the needs of "The figures and tables throughout this 
health hazards, and radiography. Accom- synthetic organic chemists. The volume book are very well done. . . . Examples 
panied by well-chosen example and will serve not only as an outstanding are worked out in painstaking detail." 
problems, it is one of the best and most tutorial guide to the fundamental con- Zentralblatt FirMathe tik 
complete guides in the field. cepts and methodology of photo- . . provide[sJ a simple nonrigorous ap- 
258 pages paperback: $5.95 chemistry for seniors and graduate stu- proach to group theory.... an excellent 

dents, but also as a stand d reference introduction to the field." 
for active chemists. _______________ Howard S. Kimmel, 
approx. 575 pages $27.50 Applied Spectroscopy 

charting a dynamic In this revised and updated second edi- 
contemporary discipline highlighting advanced technology tion, the authors have expanded the cov- erage of point symmetry to include 

space symmetry and the derivation and 

Photochemical Introduction to implementation of space group selection 

and Liquid Crystals rules for k 0. 292 pages $19.95 
an introductory text 

Photobiological 
edited by E. B. Priestley, Photoelectron 
Peter J. Wojtowicz, Reviews and Ping Sheng and Auger 

Volume 1 RCA 
In response to the burgeoning interest in pectros copy edited by Kendric C. Smith liquid crystal research, here is a clear and Thomas A. Carlson 

Stanford University authoritative introduction that highlights 
This new series offers a critical evalu- both scientific principles and tech- Oak Ridge National Laboratory 
ation of current research, and charts the nology. Emphasizing areas generally ig- A comprehensive examination of the 
path of future discoveries. It covers the nored in other texts, this instructive three principal areas of electron spectro- 
refinement of mechanisms that control work covers structural and chemical copy-x-ray photoelectron spec- 
the beneficial effects of light, ways of properties; microscopic statistical and tro scopy, uv photoelectron spectro- 
protecting organisms from the detri- macroscopic continuum theories; pack- scopy, and Auger electron spectroscopy. 
mental effects of light, improvement of aging applications; optical, electro-optic, The author thoroughly explores the the- 
photochemical tools for studying life and electro-chemical effects; addressing oretical basis of the field, describes the 
processes, and the development of pho- techniques; optical waveguides; and lyo- instrumentation, and offers a critical and 
tochemical therapies in medicine, tropic liquid crystals, stressing hydro- up-to-date survey of the literature. 
391 pages $32.50 phobic effects. 356 pages $22.50 417 pages $32.50 

PLENUM PUBLISHING CORPORATION 
227 West 17th Street, New York, 10011 

liii!"" In United Kingdom: 8 Scrubs Lane, Harlesden, London NW1O 65E, England of science Prices slightly higher outside the US. Prices subject to change without notice. 
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AUDIO 

DEl Selected Recordings in Psychology, 

El 5 Sociology and Economics 
TAPES 

For the past six years, AAAS has recorded selected symposia at its 
annual meetings, not only as a means of enlarging our audience but 
also as a valuable aid to education, particularly in classroom or semi- 
nar-type settings. The following tapes in psychology, sociology, and 
economics are available from AAAS as 5-inch open reels or as cas- 
settes. If you decide to purchase some for your own pleasure or for 
classroom use, you will find the quality of the recordings excellent and 
the subject matter interesting and informative, perhaps providing some 
new ideas quite relevant to science and a changing American society. 
A complete listing of AAAS audiotapes is available on request, free 
of charge. 

Psychology 96-71 Population Control in Social and Economic 
76-70 Mood, Behavior, and Drugs (I-IV) Perspectives (I) 
87-71 The Role of Aggression in Human 115-71 Women in Academia: Evolving Policies 

Adaptation (I) Toward Equal Opportunities (I-IT) 
97-71 Confronting the Violence of Normal Man (I) 117-71 Can We Develop an Index for the Quality 

109-71 Encounter Groups (I-Il) of Life (I-Il) 
120-72 Cross-Cultural Perspectives on 123-72 Ethical, Legal, and Social Issues of Early Behavior Control (I-IT) 

Development (I) 
122-72 Facts and Fiction with Regard to Sex 132-72 Sex Role Learning in Childhood and 

Differences (I) Adolescence (I-Ill) 
133-72 Human Learning Capacity in 134-72 Must We Limit Economic Growth? (I-TV) 

Neurobiological Perspective (I-TV) 144-72 Prison Research (I-IT) 
141-72 Understanding Parapsychological 161M-73 Violence and Behavior (I-IT) 

Phenomena (I) 163M-73 Transfer of Technology and National 
182-74 New Developments in Brain Function for Economic Development (I-VT) 

Speech Perception and Production (I) 170-74 Biological Control of Populations (I) 
173-74 Crime and Social Control in the 1990's (I) 

Sociology and Economics 174-74 "Dismal Science" Comes of Age: 
81-70 Scientific Organizations, War-Peace Economics in America's Third Century (I) 

Issues, and the Public Policy Process (I-Il) 175-74 Energy and Society (I-TI) 
85-70 Economics of Pollution (I) 184-74 Science and the People's Republic of 
89-71 Workers and the Environment (I) China (I-Il) 

[The hyphenated numbers preceding the symposium titles identify each title by tape number (preceding the dash) 
and by year of taping (after the dash). Roman numerals following the titles designate the number of sessions in each 
symposium.J 

Prices: Single session symposium, $19.95 
Multi-sessions, $19.95 for first session; $16.95 for each additional session of the same symposium. 
Approximate length of a single session is 3 hours. 

Please send me the following tapes: (check one) reel ________cassette. (Allow 3 to 4 weeks for delivery.) 
Tape No. Session No. Tape No. Session No. 
Tape No. Session No. Tape No. Session No. 
 Check or money order enclosed (payable to AAAS-no cash)  Please bill me (subject to $1.50 handling charge) 

Name 

Address 

City State Zip Code 

 Please send me a complete listing of AAAS audiotapes. 

Department AT-9 

A A A S AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE 

1515 Massachusetts Avenue, NW., Washington, D. C. 20005 
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Worthington offers new enzymes for molecular biology 

with emphasis on 
MAMMALIAN 

In bringing out a new group of enzymes for molecular biol- 
ogy, Worthington has directed its efforts toward those 
biochemical tools which are useful in current life science 
research, stressing enzymes from mammalian sources. 

The new products: 
D DNA polymerase a* from calf thymus has a mo- 

lecular weight greater than 100,000 daltons. It is the 
main polymerase activity found in rapidly proliferat- 
ing tissue. It does not utilize poly(rA) as a template. It 
is sensitive to sulfhydryl group inhibitors. 

D DNA polymerase y * from fetal calf liver has a 
molecular weight greater than 100,000 daltons. Its 
major distinction from the alpha class DNA-directed 
polymerases is its utilization of poly(rA) as template. 

LZ Terminal transferase, from calf thymus, is useful 
in the synthesis of high molecular weight poly- 
deoxynucleotides. 

LII DNA polymerase I, from E. Coil, is highly purified, 
corresponding to fraction 7 by the method of Jovin, 
et al. ** It is available as a lyophilized material. 

LII RNA polymerase II, from wheat germ, is capable 
of transcribing homologous chromatin. It is sensitive 
to low concentrations of ce-amanitin. 

These five new enzymes greatly extend the scope of 
Worthington products for molecular biology studies. They 
supplement such useful products as DNase, RNase, RNase K 
Ti, DNA, RNA, spleen and venom phosphodiesterases, E. - - - - - - - - 1 
Co/i alkaline phosphatase, polynucleotide phosphorylase Worthington Biochemical Corporation 
and micrococcal nuclease-products which have been I Freehold, New Jersey 07728 
available through the Worthington catalog for some time. I 
Worthington is appreciative of the need for high quality re- I Send the following technical data sheets: 
search materials. We insist on producing all our own en- j Li DNA polynerase I, call thynus Li DNase 

each product from raw material through Li DNA polymerase Ill, fetal call liver Li RNase 
zymes, carrying Li Itrminal translerase, call thymus Li RNase T1 
purification and final packaging. Thus, we can provide the Li DNA polymerase I, F. Co/i Li DNA 

Li RNA polymerase II, wheat germ Li RNA user of our enzymes with important assurances of purity, Li Alkaline phosphatase, F. Co/i Li polynucleotide phosphorylase 
quality and reliability, consistent with the Worthington phi- Li phosphodiesterase spleen Li micrococal nuclease I LiThe complete 1976 Worthington Biochemical Catalog 
losophy of offering research products at reasonable prices. Li phosphodiesterase, venom 
Ask for technical data on individual enzymes and for our 
or call us on our toll-free number 800-631-2142. 1 
new Biochemical Catalog. Write, use the attached coupon, 

I NAME 
Weisebach, A Vertebrate DNA Polymerases. cell 5 101 (1975) _____________ _____________ 

30cm, TM el ci J Bid Ohern , 233, 2996 (1969) TITLE 

INSTITUTION 

I Worthington Biochemical Corporation ADDRESS 

WORTI-liNqioN Freehold, New Jersey 07728 I CITY 

III Circle No. 509 on Readers' Service Card 
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the resources that depend on energy, have membrane phospholipids, protrusions of 
been experienced recently and much more heterochromatin from the nucleus, and 
intensely than at any time in the history of changes in the normal complement of his- 
the United States. With most Americans tones and nuclear acidic proteins. Since 

The Fir 
lacking in any personal experience with the these findings were not associated with 
realities of deprivation, this country luxuri- overt blood pathology, they may represent Wide Range 

ates in debate, searching for near-zero hy- compensatory changes resulting from a lfl. 

pothetical risks to man and environment primary effect of cannabis. 
from nuclear and fossil energy, while the CosTAs N. STEFANIS 
far greater real risks of inaction grow and MARIETTA R. IssIDORIDEs Temoeratures from 

multiply. Department of Psychiatry, 150C IN .-!iN0I' 

The European determination and A thens University Medical School, ' *E* 

progress on the breeder highlights the im- Eginition Hospital, 74, Vasilissis Sophias frozen Sections portance of maintaining our momentum A venue, A thens, Greece 
with this energy option so that it may be 

from  to 2,. 
available if the great hopes for con- References 
servation and for other, more speculative, 1. C. N. Stefanis and NI. R. Issidorides, in Mar/- 

realized in this huana: chemistry, Biochemistry, and cellular Ef The Harris LoTemp model WRO technologies are not fully /ects, G. C. Nahas, W. D. NI. Patton, J. Idiinpaan- is two microtome-cryostats in century. Heikkila, Eds. (Springer-verlag, New York, in press). one. A single unit that can do E. L. ZEBROSKI 2. B. L. Gledhill, M. P. Gledhill, R. Rigler, Jr., N. R. both routine diagnostic pro- 
L. E. MINNICK Ringertz, Exp. CetiRes. 41, 652 (1966). cedures and such sophisticated 

J. MacLead and R. Z. Gold, Fertil. Steril. 2, 394 
Electric Power Research Institute, (l 951). research procedures as thin 
Palo A Ito, California 94303 section light microscopy, auto- 

radiography, fluorescence mi- 
Notes croscopy and other histological 

I. This commentary represents our personal views "Extation" procedures, at a cost compar- 
and does not necessarily reflect the views of EPRI able to presently available 
or of electric utilities. routine cryostats. 

There is a need for a single word to de- The Harris model WRO is 
scribe the status of a species whose popu- compact. . . can be moved any- 
lation has been reduced to such a low level where it's needed. The cold 

Marihuana Effects that it can no longer function as a signifi- chamber has extra room for 
cant part of its normal ecosystem [as in the tissue handling, storage or 

Thomas H. Maugh II, in his article case of the California condor (Gymnogyps freeze drying. Full opening top 
"Marihuana: New support for immune californianus), the whooping crane (Grus with special access ports com- bines the features of a totally 
and reproductive hazards" (Research americana), and the black-footed ferret closed system with the easy ac- 
News, 28 Nov. 1975, p. 865), includes an (Mustela nigripes)] or to the point where cessibility of open top models. 
account of our work which, unfortunately, there is considerable doubt whether the Available equipped with 
is a mixture of information from two dif- species remains extant [the status of the International Equipment Corp. 
ferent sets of experiments (I). He states ivory-billed woodpecker (Campephilus microtomes, or cryostat only 
that we "observed a variety of aboormali- principalis), the Eskimo curlew (Numenius prepared for installation of your 
ties in the sperm of men who have smoked borealis), and the Caribbean monk seal present E.G. microtome. In- stalled stereo zoom microscope 
cannabis for many years. These abnormal- (Monachus tropicalis)]. The use of an ad- also available. 
ities include changes in lipid concentra- verb nearly, probably, almost, perhaps For a full description of the 
tions, protruslons of chromatids from the or phrase to modify the adjective "extinct" Harris WRO and its wide range 
nucleus, and marked changes in the hal- may merely mask our ignorance, implies of additional features write or 
ance of acidic and basic amino acids in the an irreversible state, is wordier than neces- call 
histone proteins that encapsulate the sary, and is probably conceptually incor- 
sperm DNA. The significance of these rect. Extinction, like pregnancy and 
changes is unclear, however, as Stefanis uniqueness, is not subject to degree. Fur- 
has found no ill effects definitely associ- ther, such terms are basically numerical 
ated with them." Our only finding from the and only by inference convey any biologi- 
sperm study was a low, arginine-rich pro- cal information. 
tein (protamine) content in sperm nuclei, I propose the word "extaille" (pro- 
indicative of deviant maturation (2). Re- nounced ex-tail) to fill the need expressed 
productivity of these donors seemed not to above. Extaille is based on the Middle 
be affected. As stated in our article (1), English adjective "taille," meaning cut, 
"this would be consistent with our finding trimmed, or limited. As a noun it can refer 
that despite the low protamine content, to what is left over after cutting and trim- 
the sperm heads of the users display the ming. It is the root of the word "tailor" 
normal species-specific shape which is an and of "tailings" (from a mine). The pre- 
indicator of normal condensation and re- fix "ex" brings the root into consonance 
productive capacity" (3). with other words that describe the biologi- Harris Manufacturing Co., InC. 

The other findings, incorrectly described cal status of a species "extant" and "ex- 14 Republic Road 
by Maugh, were actually abnormalities in tinct"-and further suggests a remnant Treble Cove Industrial Park 
peripheral blood cells of chronic cannabis "from" a formerly more abundant popu- North Billerica, Mass. 01862 
users, and they include the following: low (Coot/cued on page 1292) (617) 667-5116 
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the resources that depend on energy, have membrane phospholipids, protrusions of 
been experienced recently and much more heterochromatin from the nucleus, and 
intensely than at any time in the history of changes in the normal complement of his- 
the United States. With most Americans tones and nuclear acidic proteins. Since 

The Fir 
lacking in any personal experience with the these findings were not associated with 
realities of deprivation, this country luxuri- overt blood pathology, they may represent Wide Range 

ates in debate, searching for near-zero hy- compensatory changes resulting from a lfl. 

pothetical risks to man and environment primary effect of cannabis. 
from nuclear and fossil energy, while the CosTAs N. STEFANIS 
far greater real risks of inaction grow and MARIETTA R. IssIDORIDEs Temoeratures from 

multiply. Department of Psychiatry, 150C IN .-!iN0I' 

The European determination and A thens University Medical School, ' *E* 

progress on the breeder highlights the im- Eginition Hospital, 74, Vasilissis Sophias frozen Sections portance of maintaining our momentum A venue, A thens, Greece 
with this energy option so that it may be 

from  to 2,. 
available if the great hopes for con- References 
servation and for other, more speculative, 1. C. N. Stefanis and NI. R. Issidorides, in Mar/- 

realized in this huana: chemistry, Biochemistry, and cellular Ef The Harris LoTemp model WRO technologies are not fully /ects, G. C. Nahas, W. D. NI. Patton, J. Idiinpaan- is two microtome-cryostats in century. Heikkila, Eds. (Springer-verlag, New York, in press). one. A single unit that can do E. L. ZEBROSKI 2. B. L. Gledhill, M. P. Gledhill, R. Rigler, Jr., N. R. both routine diagnostic pro- 
L. E. MINNICK Ringertz, Exp. CetiRes. 41, 652 (1966). cedures and such sophisticated 

J. MacLead and R. Z. Gold, Fertil. Steril. 2, 394 
Electric Power Research Institute, (l 951). research procedures as thin 
Palo A Ito, California 94303 section light microscopy, auto- 

radiography, fluorescence mi- 
Notes croscopy and other histological 

I. This commentary represents our personal views "Extation" procedures, at a cost compar- 
and does not necessarily reflect the views of EPRI able to presently available 
or of electric utilities. routine cryostats. 

There is a need for a single word to de- The Harris model WRO is 
scribe the status of a species whose popu- compact. . . can be moved any- 
lation has been reduced to such a low level where it's needed. The cold 

Marihuana Effects that it can no longer function as a signifi- chamber has extra room for 
cant part of its normal ecosystem [as in the tissue handling, storage or 

Thomas H. Maugh II, in his article case of the California condor (Gymnogyps freeze drying. Full opening top 
"Marihuana: New support for immune californianus), the whooping crane (Grus with special access ports com- bines the features of a totally 
and reproductive hazards" (Research americana), and the black-footed ferret closed system with the easy ac- 
News, 28 Nov. 1975, p. 865), includes an (Mustela nigripes)] or to the point where cessibility of open top models. 
account of our work which, unfortunately, there is considerable doubt whether the Available equipped with 
is a mixture of information from two dif- species remains extant [the status of the International Equipment Corp. 
ferent sets of experiments (I). He states ivory-billed woodpecker (Campephilus microtomes, or cryostat only 
that we "observed a variety of aboormali- principalis), the Eskimo curlew (Numenius prepared for installation of your 
ties in the sperm of men who have smoked borealis), and the Caribbean monk seal present E.G. microtome. In- stalled stereo zoom microscope 
cannabis for many years. These abnormal- (Monachus tropicalis)]. The use of an ad- also available. 
ities include changes in lipid concentra- verb nearly, probably, almost, perhaps For a full description of the 
tions, protruslons of chromatids from the or phrase to modify the adjective "extinct" Harris WRO and its wide range 
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be affected. As stated in our article (1), English adjective "taille," meaning cut, 
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productive capacity" (3). with other words that describe the biologi- Harris Manufacturing Co., InC. 

The other findings, incorrectly described cal status of a species "extant" and "ex- 14 Republic Road 
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Automate 
your instruments. 

Our new 
computing controllers 

make the connection friendly. 

The new HP 9815 and HP face bus that conforms to like vectored priority inter- cations unattended. And it 
9825 computer controllers IEEE Standard 488-1975). rupt, buffered I/O, live key- can handle a variety of so- 
make interfacing practical and You simply connect your board, and direct memory phisticated compuations as 
inexpensive. If you haven't instrument or black box to access allow it to do several well. Truly, the 9815 pro- 
automated your instruments the cable of the appropriate intrfacing jobs simulta- vides a lot of performance 
yet, hook them up to one of HP interface card and plug neously: transferring data and for the price. 
these HP controllers and up- the card into the controller, commands, accepting inputs, 
grade your system's perform- Then, using simple high-level analyzing data and printing or Improve your system 
ance. You'll get results and commands, you program ploffing results. And the and become more 
reports faster and easier. In- the computing controller to 9825 can run applicationpro- productive, too. 
crease your system's through- monitor and control your in- grams and solve keyboard No matter what kinds of instru- 
put. Control variables in struments and analyze the calculations at the same time. ments you use-scanners, 
real-time. Free yourself from data. You don't have to hire Using HP-IB, it can control as counters, spectrometers, 
manual readings, adjust- a computer programmer to many as 45 instruments and meters, converters, chromato- 
ments, and calculations. set up and use an automated peripherals at once. That's graphs or your own black 

No matter what your inter- instrumentation system. big system performance. box-an HP computing 
facing requirements are- That's the friendly, direct controller can help you utilize 
simple data logging, dedicated approach to interfacing. Let an HP 9815 them and their outputs more 
instrument control, data com- supervise your instrument, effectively. And in the process, 
munications or large-system The HP 9825: The 9815 at a base price of free you for more produc- 
integration-you'll find these unexpected power $2,900* (I/O option and inter- tive, creative work. 
controllers can save you time for systems control face cards/cables extra), is We have a brochure that 
and money while increasing Though the 9825 retains the the inexpensive alternative to details the features and 
your productivity, friendliness and programming manual monitoring of an in- techniques of simplified inter- 

simplicity of a calculator, it has strument or small system. facing using HP computing 
Interface cards and the power and performance of It can even run control appli- controllers. Call your local HP 
simplified programming a minicomputer. Features representative for your 
make interfacing easy. copy, or circle our number on 
You can choose from the this publication's reader 
commonly used interfaces - service card. 
BCD, bit-parallel/byte-serial, *Domesttc lISA. price only 
RS-232C, or HP-lB (the inter- 

LIP computing calculators put the power where the problems are. 

HEWLETT& PACKARD 
Sales and service from 172 offices in 65 countries. 

P0 Soo 301 Looelaod, colorado 80537 
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is  the solution, 

.$7s no problem. 
P his %sWs<s It isn't simply that Whatman. AIEG's outper- 

ss# . ss%i form other ion exchange celluloses (they do, of 
course) or that they are unique (they are). A key 

52.54 S5 thing is that they re Whatman AlEC's. 
If you are separating and/or purifying 

enzymes, proteins nucleotides and the Iike*, 
and the separations are at all critical, we suggest ... 

that you can profItably ignore the lesser breeds. 
With Whatman AlEC's you can confidently 

expect better resolution, higher capacity, par- 
ticularly for macromolecules, good to excellent 
flow retes, among other virtues. And, far from 
least, Whatman product quality: uniformity, 
reliability, consistency of performance. 

Whatman AlEC's are available in both fibrous 
and microgranular form (either anion or cation). 
They pack easily and exceptionally well. They 
aren't the least expensive-the best rarely is. 

Interesting new technical data supporting 
these contentions are available on request. We 
appreciate your requests. 

575<7 e.g., peptides, nucleosides, hormones, viruses, poly- 
7 <LW saccharides, lipids, among others. 

>7 Whatman Inc. u 9 Bridewell Place, Clifton, 
 New Jersey 07014. Tel. (201) 777-4825. 

V \ WV flit ('Iflitfl Telex 133426. 
See us at FASEB Booth Numbers 016-017 Circle No. 418 on Readers' Service cord 
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AMERICAN ASSOCIATION FOR Energy from Biomass 
THE ADVANCEMENT OF SCIENCE 

There has been much talk of solar energy, but most thought has been de- 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- voted to physical means of collecting sunlight. An obvious resource has had 
vancement of science, including the presentation of mi only nominal attention: energy, materials, and chemicals from plants and 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been trees. For the coming decades in the United States, the major shift from oil 
reached. Accordingly, all articles published in Science- and natural gas is likely to be toward coal and oil shale. In many countries, 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the however, where there is little or no coal or oil shale, trees and plants could be- 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are affil- come important sources of energy and materials. Moreover, burning of fos- 
iated. sil fuels yields carbon dioxide-a hazard of unknown magnitude. The use of 

Editorial Board trees and plants as sources of energy involves a closed cycle with respect to 
1976 CO2. 

ALFRED B. BROWN FRANK PRESS 
JAMES F. CROW FRANK W. PUTNAM In comparison to the amounts of incident solar energy on earth, human 
HANS LANDSBERG MAXINE SINGER utilization of energy is relatively trivial (-5 x l0-). The people of the United 
EDWARD NEY ARTHUR M. SQUIRES States consume an amount that is about l0 that of solar energy falling on 

1977 it. Under favorable conditions, about 3 percent of solar energy can be fixed 
WARD GOODENOUGH DONALD KENNEDY 
CLIFFORD GROBSTEIN NEAL E. MILLER in photosynthesis. Thus, in principle, energy needs of the United States 
H. S. GUTOWSKY RAYMOND H. THoMFSON could ultimately be met by devoting only a small fraction of the land to this 
N. BRUCE HANNAY 

purpose. The same is true of the rest of the world. The present annual pro- 
Editorial Staff duction of biomass on the land areas has been estimated at 100 billion tons 

Editor 
PHILIF H. ABELSON (dry weight). This has an energy equivalent that is about a factor of 6 greater 

Publisher Business Manager than current utilization of energy by the world's peoples. Moreover, these 
WILLIAM D. CAREY HANS NUSSBAUM figures do not take into account the large additional production of biomass 

Managing Editor: ROBERT V. ORMES that might be achieved through agronomy and silviculture. 
Assistant Editors: ELLEN E. MURPHY, JOHN B. There is, of course, a long distance between potential and practice. Feed- 

RINGLE 

Assistant to the Editors: RICHARD SEMIKLOSE ing the earth's billions of people has top priority though only a small fraction 
News and Comment: JOHN WALSH, Editor; PHILIF M. of the energy is represented by food. Perhaps a more restraining factor is the 

BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON, diffuse character of the biomass. Effective utilization of the potential might 
ROBERT GILLETTE (on sabbatical), CONSTANCE HOLD- 
EN, DEBORAH SHAFLEY, NICHOLAS WADE. Editorial As- require many small conversion plants. This would facilitate return of nutri- 
sistant, SCHERRAINE MACK ents to the land while cutting costs of transportation. But at present prices 

Research News: ALLEN L. HAMMOND, WILLIAM D. and with current technology, only a tiny portion of energy needs in the 
METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR 
L. ROBINSON, GINA BARI KOLATA, FANNIE GROOM United States could be met today from renewable sources. 

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN- Ultimately, trees may be the preferred source of energy. However, effec- 
FIELD, JANET KEGG tive use of them for other than direct burning involves complex technology. 

Cover Editor.- GRAYCE FINGER Cellulose and lignin must be separated and then processed further or the 
Editorial Assistants: JOHN BAKER, ISABELLA BOUL- 

DIN, MARGARET BURESCH, ELEANORE BUTZ, MARY wood must be converted to carbon monoxide and hydrogen and from thence 
DORFMAN, SYLVIA EBERHART, JUDITH GIvELBER, to methanol or methane. Plant materials lend themselves to anaerobic fer- 
CAITILIN GORDON, CORRINE HARRIS, NANCY HART- 
NAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, MAR- mentation resulting in methane and CO2 with the latter easily removed. 
GARET LLOYD, JEAN ROCKWOOD, LEAH RYAN, LOIS One potentiality that merits further study is the hydrogenation of wood 
SCHMITT, YA LI SWIGART, ELEANOR WARNER, ROB- 
ERTA WEDGE which is known to yield combustible liquids. 

Guide to Scientlfic Instruments: RICHARD SoMMER The United States has so many possible energy sources and so much 
Membership Recruitment: GWENDOLYN HUDDLE; wealth that it can perhaps afford long controversies about what to do. Other 

Subscription Records and Member Records: ANN RAG- nations cannot equivocate. They will adopt nuclear energy unless alterna- 

Advertising staff tives quickly become available. This will be true ultimately even in the trop- 
Director Production Manager ical, less developed countries that have abundant renewable resources. 
EARL J. SCHERAGO MARGARET STERLING 

Advertising Sales Manager: RICHARD L. CHARLES Where will those countries find the billion or so dollars to buy a nuclear pow- 
Sales: NEW Yoax, N.Y. 10036: Herbert L. Burkiund, 11 er plant? Where will they find the skilled technicians to operate the plants 
W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 07076: safely? Would the world not be better off and safer if such countries were 
C. Richard Callis, 12 Unami Lane (201-889-4873); Cm- obtaining their energy from biomass? 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Michl- 
gan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. 
90211: WInn Nance, 11 N. La Clenega Blvd. (213657 Thus, although there seems to be no great urgency in the United States to 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent develop renewable energy sources, it would be desirable to give this matter 
Hill Rd. (802-867-5581) 
EDITORIAL CORRESPONDENCE: 1515 Massachu- high priority and substantial funding. The effort should include fundamental 
setts Ave., NW, Washington, D.C. 20005. Phones: work in photosynthesis, plant genetics, artificial creation of new species, 
(Area code 202) Central Office: 467-4350; Book Re- and related aspects of agronomy and silviculture. Research and devel- 
views: 467-4367; Business Office: 467-4411; Circulation: 
467-4417, Guide to Scientific Instruments: 467-4480; opment work should include imaginative approaches to better processes for 
News and Comment: 467-4430; Reprints and Per- 
missions: 467-4483; Research News: 467-4321; Review- utilizing plants and trees. Some of the efforts should be devoted to creating 
ing: 467-4443. Cable: Advancesci, Washington. Copies simple inexpensive devices that would enable rural peoples to obtain van- 
of "Instructions for Contributors" can be obtained from 
the editorial office. See also page xi, Science, 26 March ous types of energy including even electricity from biomass. With a moder- 
1976. ADVERTISING CORRESPONDENCE: Room ate investment of money and scientific and technical personnel, we could 
1740, 11 W. 42 St., New York, N.Y. 10036. Phone: perform work of immense global significance while moving toward long- 
212-PE-6-1858. 

term solutions to our own energy problems-PHILIP H. ABELSON 
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style manual. The University of Chicago 
style manual, the style manual of the 
American Institute of Physics, and the 
Style Manual for Biological Journals, 
among others, are appropriate. 

Instructions for Contributors 
Manuscripts 

The Editors of Science Prepare your manuscript in the form 

used by Science. Use bond paper for the 
first copy. Submit two duplicates. Double- 
space title, abstracts, text, signature, ad- 

Manuscripts submitted to Science for salient ideas quickly. When editing is ex- dress, references (including the lines of a 
consideration for publication can be han- tensive, with consequent danger of altered single reference), figure legends, and tables 
died expeditiously if they are prepared in meanings, papers are returned to the au- (including titles, column headings, body, 
the form described in these instructions. thor for correction and approval before and footnotes). Do not use single spacing 

Submit an original and two duplicates of type is set. Authors are free to make addi- anywhere. Put the name of the first author 
each manuscript. With the manuscript tional changes at this stage. and the page number in the upper right- 
send a letter of transmittal giving (i) the Proofs. One set of galley proofs or an hand corner of every page. 
name(s) of the author(s); (ii) the title of the equivalent is provided for each paper. Paging. Use a separate page for the title; 
paper and a one- or two-sentence state- Keep alterations to a minimum, and mark number it page 1. Begin each major sec- 
ment of its main point; (iii) the name, ad- them only on the galley, not on the manu- tion text, references and notes, and figure 
dress, and field of interest of four to six script. Extensive alterations may delay legends on a new sheet. Put each table on 
persons in North America but outside your publication by 2 to 4 weeks. a separate sheet. Place figure legends and 
institution who you think are qualified to Reprints. An order blank for reprints tables after the references. 
act as referees for your paper; (iv) the accompanies proofs. Title. Begin the title with a word useful 
names of colleagues who have reviewed in indexing and information retrieval (not 
your paper for you; (v) the field(s) of inter- "Effect" or "New"). 
est of readers who you anticipate will wish Writing Papers References and Notes. Number all ref- 
to read your paper. erences to the literature, footnotes, and ac- 

Organize your material carefully, put- knowledgments in a single sequence in the 
ting the news of your finding or a state- order in which they are cited in the text. 

Editorial Policies ment of the problem first, supporting de- Gather all acknowledgments into a single 
tails and arguments second. Make sure citation, and keep them short ("I thank," 

All papers submitted are considered for that the significance of your work will be not "I wish to thank"). Cite all references 
publication. The author's membership or apparent to readers outside your field, even and notes but do not cite them in titles or 
lack of membership in the AAAS is not a if you feel you are explaining too much to abstracts. Cite several under one number 
factor in selection. Papers are accepted your colleagues. Present each step in terms when feasible. Use Bibliographic Guide 
with the understanding that they have not of the purpose it serves in supporting your for Editors & A uthors with the few sug- 
been published, submitted, or accepted for finding or solving the problem. Avoid gested revisions in International List of 
publication elsewhere. Authors will usually chronological steps, for the purpose of the Periodical Title Word Abbreviations for 
be notified of acceptance, rejection, or need steps may not be clear to the reader until abbreviations of journal names. If the jour- 
for revision in 4 to 6 weeks (Reports) or 6 he finishes reading the paper. nal is not listed there, provide the full 
to 10 weeks (Articles). Provide enough details of method and name. Use the following forms: 

Types of papers. Five types of signed pa- equipment so that another worker can re- 
Journal: H. Smith, Am. J. Phys/ol. 98, 279 (1931). pers are published: Articles, Reports, Let- peat your work, but omit minute and com- Book' F Dachilic and R. Roy, Modern Very 

ters, Technical Comments, and Book Re- prehensive details which are generally High Pressure Techniques (Buttcrworth, London, 1961), pp. 163-180. views. Familiarize yourself with the gener- known or which can be covered by citation Chapter: F. Dachilic and R. Roy, in Reactivity of 
al form of the type of paper you wish to of another paper. Use metric units of Solids, J. H. de Boer, Ed. (Elsevier, Am- 
submit by looking over a recent issue of the measure. If measurements were made in sterdam, 1960), p. 502. 
journal, and then follow the instructions English units, give metric equivalents. Illustrations. Submit three copies of 
for that type of paper. Avoid specialized laboratory jargon and each diagram, graph, map, or photograph. 

Reviews. Almost all Articles, Reports, abbreviations, but use technical terms as Cite all illustrations in the text and provide 
and Technical Comments, whether solic- necessary, defining those likely to be a brief legend, to be set in type, for each. 
ited or not, are sent to two or more outside known only in your field. Readers will skip Do not combine line drawings and photo- 
referees for evaluation of their significance a paper they do not understand. They graphs in one illustration. Do not incorpo- 
and soundness. Forms showing some of the should not be expected to consult a techni- rate the legend in the figure itself. Use In- 
criteria reviewers are expected to consider cal dictionary. dia ink and heavy white paper or blue-lined 
are available on request. Choose the active voice more often than coordinate paper for line drawings and 

Editing. Papers are edited to improve you choose the passive, for the passive graphs. Use heavier lines for curves than 
the effectiveness of communication be- voice usually requires more words and of- you use for axes. Place labels parallel to 
tween the author and his readers. The most ten obscures the agent of action. Use first the axes, using initial capital and lower- 
important goal is to eliminate ambiguities. person, not third; do not use first person case letters; put units of measurement in 
In addition, improvement of sentence plural when singular is appropriate. Use a parentheses after the label for example, 
structure often permits readers to absorb good general style manual, not a specialty Length (in). Plan your figures for the 
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smallest possible printed size consistent tion and address. Do not include acknowi- "____ was found," "is described," or "is 
with clarity. edginents. Place title, subtitle, and author presented." 

Photographs should have a glossy finish, note on page 1. Begin the text on page 2. Text. Begin the text on page 3. Put the 
with sharp contrast between black and Insert subheads at appropriate places in news first. Do not refer to unpublished 
white areas. Indicate magnification with a the text to mark your main ideas. The set work or discuss your plans for further 
scale line on the photograph. of subheads should show that your ideas work. If your paper is a short report of 

Tables. Type each table on a separate are presented in a logical order. Keep sub- work covered in a longer paper to be pub- 
sheet, number it with an Arabic numeral, heads short-up to 35 characters and lished in a specialty journal, you may refer 
give it a title, and cite it in the text. Double spaces. to this paper if it has been accepted. Name 
space throughout. Give each column a Provide a summary at the end. the journal. If the manuscript has not been 
heading. Indicate units of measure in pa- Do not submit more than one illustra- accepted, refer to it as "in preparation." 
rentheses in the heading for each column. tion (table or figure) for each four manu- Omit references to private communica- 
Do not change the unit of measure within a script pages unless you have planned care- tions. Do not use subbeads. 
column. Do not use vertical rules. Do not fully for grouping. With such planning Signature. List the authors on the last 
use horizontal rules other than those in the many illustrations can be accommodated page of the text and give a simple mailing 
heading and at the bottom. A column con- in the article. Consult the editorial office address. 
taming data readily calculated from data for help in planning. Received dates. Each report will be 
given in other columns can usually be dated the day an acceptable version is re- 
omitted; if such a column provides essen- ceived in the editorial office. 
tial data, the columns containing the other Reports 
data can usually be omitted. 

Plan your table for small size. A one- Short reports of new research results Letters 
column table may be up to 42 characters may vary in length from one to seven 
wide. Count characters by counting the double-spaced manuscript pages of text, The Letters section provides a forum for 
widest entry in each table column (whether including the bibliography. Short papers discussion of matters of general interest to 
in the body or the heading) and allow three receive preferred treatment. Limit illus- scientists. Letters are judged only on clan- 
characters for spaces between table col- trative material (both tables and figures) to ty of expression and interest. Keep them 
umns. A two-column table may be 90 char- two items, occupying a total area of no short and to the point; the preferred length 
acters wide. more than half of a published page (30 is 250 words. The editors frequently short- 

Equations and formulas. Use quadruple square inches). A research report should en letters. 
spacing around all equations and formulas have news value for the scientific commu- 
that are to be set off from the text. Most nity or be of unusual interest to the special- 
should be set off. Start them at the left ist or of broad interest because of its inter- Technical Comments 
margin. Use the solidus for simple frac- disciplinary nature. It should contain solid 
tions, adding the necessary parentheses. research results or reliable theoretical cal- Letters concerning technical papers in 
But if braces and brackets are required, use culations. Speculation should be limited Science are published as Technical Coin- 
built-up fractions. Identify handwritten and is permissible only when accompanied ments at the end of the Reports section. 
symbols in the margin, and give the mean- by solid work. They may add information or point out 
ing of all symbols and variables in the text Title. Begin the title with an important deficiencies. Reviews are obtained before 
immediately after the equation. word (preferably a noun) that identifies acceptance. 

your subject. The title may be a conven- 
tional one (composed primarily of nouns 

Articles and adjectives), a sentence (containing a Book Reviews 
verb), or a structure with a colon (Jupiter: 

Articles, both solicited and unsolicited, Its Captured Satellites). Limit it to two The selection of books to be reviewed is 
may range in length from 2000 to 5000 lines of complete words of no more than 55 made by the editors with the help of advis- 
words (up to 20 manuscript pages). Write characters per line (spaces between words ers in the various specialties; arrangements 
them clearly in reasonably nontechnical count as one character each). Do not use are then made with reviewers. A sheet of 
language. Provide a title of one or two lines abbreviations. Type the title in the middle instructions accompanies each book when 
of up to 26 characters per line and a sub- of page 1. it is sent to the reviewer. 
title consisting of a complete sentence in Abstract. Provide an abstract of 45 to 55 
two lines with a character count between words on page 2. The abstract should am- 
95 and 105 for the sentence (spaces be- plify the title but should not repeat it or Cover Photographs 
tween words count as one character each). phrases in it. Qualifying words for terms 
Do not break words at the ends of lines, used in the title may be used. Tell the re- Particularly good photographs that are 
Write a brief author note, giving your posi- suits of the work, but not in terms such as suitable for use on the cover are desired. 



Photomicroscope Ill-there's room at the top 
because of what's in the middle and the bottom. 

The camera and the controls are completely inte- Now, an automatic electronic flash.., a first in photo- 
grated. The completely automatic 35mm camera of micrography. This built-in flash unit eliminates reciprocity fail- 
Photomicroscope Ill is built into the microscope stand for ure and vibration problems and the need for color temperature 
ease of operation and stability. All the controls are built into compensation. And you still have, of course, the widest choice 
the base for ready accessibility and compactness. So the top of illumination equipment for all microscope techniques in 
is free for the addition of whatever auxiliary documentation or both transmitted and reflected light. 
observation equipment you may desire-such as the unique Much more. Get the whole story by writing carl Zeiss, 
Zeiss Glarex Projection Screen, shown below. Inc., 444 Fifth Ave., New York, N. Y. 10018. Or call (212) 

More light on the film. With Photomicroscope Ill you 730-4400. 
can direct 98% of the light onto the film and still have enough In Canada: 45 Valleybrook Drive, Don Mills 405, Ont., 
for automatic exposure detection with no change in the setting M3B 2S6. Or call (416) 449-4660. 
for film sensitivity. This is particularly advantageous for 
fluorescence and polarizing photomicrography. Nationwide service. 
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Micromolecular Still 

The Microflex still performs simple dis- 
tillation, molecular distillation, sub- 
limation, or total reflux. Samples from 50 
to 500 milligrams may be processed. The 
rotary magnetic receiver allows the col- 
lection of multiple fractions without dis- 
turbance of the vacuum in the system. 
The receiver accommodates all sizes of 
Microflex tubes. Kontes. Circle 856. 

Minicomputer Series Gas-Sensing Electrode Osmometer Standards 

Series 60 Level 6 is based on a 6-mil- The GS-136 Universal electrode mea- Standard solutions are available in con- 
lion-byte-per-second Megabus data path sures dissolved gases including carbon centrations of 100, 220, 300, 323, 500, 
that will allow expansion up to 16 million dioxide, ammonia, sulfur dioxide, nitro- 900, 1100, and 1500 milliosmols. Special 
bytes of directly addressable memory. gen oxide, and hydrogen sulfide. Selec- values are also available by request. 
The system provides 64 vectored inter- tivity is achieved with a special internal These standard solutions do not require 
rupts and 20 traps for identifying pro- filling solution and a hydrophobic mem- refrigeration and have a shelf life of 24 
gram error conditions. Its cycle time is brane tip. The electrode body is made of months. Precision Systems. Circle 858. 
300 nanoseconds. A basic set of more Teflon for its resistance to various sol- 
than 100 instructions provides bit, byte, vents. The electrode has an internal ref- 
word, and multiple-word addressing ca- erence cell and is designed for existing Peristaltic Pump 
pabilities. Packaging is modular, which pH-millivolt meters without need of any 
enables the user to design a system to fit external reference electrode. Concentra- The VarioPerpex pump is a low-pul- 
his needs. A basic configuration would tions from less than 0.1 part per million sation peristaltic pump with applications 
include a choice among three proces- to between 100 and 1000 parts per mil- in gel filtration. Flow rates range from 
sors, a controller for the interfacing of up lion are detectable. Lazaar Research 0.6 to 800 milliliters per hour and a flow 
to four peripheral subsystems, a commu- Laboratories. Circle 865. constancy of ?0.5 percent per 24 hours. 

nications processor with capacity of up A roller system consisting of six periph- 
to eight full duplex lines, a mass memory eral rollers and one central roller oper- 
capable of controlling up to four disk Packaged Computer Systems ates without bearings. Tangential move- 
drives, and a general inte ace. A variety ment is so slight that no special arrange- 
of peripherals for mass storage devices, The IPAC/16 and IPAC/32 include a ment is needed to hold the tubing in 
card readers, line printers, serial print- processor, memory, peripherals and op- place. Pressure may be regulated which 
ers, a console-display unit, and tele- crating system, installation, and main- prolongs tube life. Silicone rubber tubing 
printer consoles. Software is also avail- tenance. IPAC/16 consists of a 16-bit is standard and Tygon or Viton tubing is 
able for many applications. Honeywell. model 6/16 with 64K bytes of memory, a available. LKB Instruments. Circle 861. 

Circle 855. 1GM-byte disk, card reader, line printer, 
and Carousel 30 terminal in addition to 
the OS/16 MT2 operating system. The Residual Chlorine Electrode 

Shatter-Proof Acid Bottles IPAC/32 consists of a 32-bit model 7/32 
with 128K bytes of memory, the same pe- Model 97-70 directly measures residu- 

Safemor bottles have a polyvinyl ebb- ripherals, and the OS/32 MT operating al chlorine in waste water, drinking wa- 
ride coating. If the bottle breaks, the system. Interdata. Circle 863. ter, and in other applications. All avail- 
coating contains the cracked glass and able forms are measured including chlo- 
the contents. The coating has a co- rime bound to nitrogenous compounds. 
efficient of friction 74 percent greater Liquid Chromatograph These electrodes will detect as few as 10 

than that of dry glass; when wet, the parts of chlorine per billion parts of 
coefficient of friction is 61 percent great- Model 6960 is a high-performance liq- sample. The principle of operation is to 

er than that of wet glass. Therefore, uid chromatograph. It includes a fixed- add iodide to the sample, which reacts 
these bottles are less likely to slip in the wavelength detector, a constant-volume with the residual chlorine to form iodine. 
first place. They are available as contain- pumping system, and a sample-injection The amount converted is measured. 
ers of ammonium hydroxide and glacial system. The dual-piston reciprocating Orion Research. Circle 859. 
acetic, hydrochloric, sulfuric, and nitric pump is controlled by a servo loop for 
acids. Mallinckrodt. Circle 854. precise dispensing. Its minimum internal 

Newly offered instrumentation, apparatus, and lab- volume ensures rapid change or adjust- Liquid Chromatography Columns 
oratory materials of interest to researchers in all dis- ment of carrier. The ultraviolet absor- 
ciplines in academic, industrial, and government or- 
ganizations are featured in this space. Emphasis is bance detector features a high signal-to- Prepacked columns feature a glass to 
given to purpose, chief characteristics, and availabil- noise ratio, a wide linear absoFption Teflon seal with no "0" rings or other 
ity of products and materials. Endorsement by Sci- 
ence or AAAS is not implied Additional information range, and rapid response. Accessories seals. Silica gel particles of 10- to 20-mi- 
may be obtained from the manufacturers or suppliers 
named by circling the appropriate number on the available include solvent programmers, crometer diameter are used to pack the 
Readers' Service Card (on pages 1226A and 1286A) columns, and other detectors. Tracor. columns and they may be used with dry 
and placing it in the mailbox. Postage is free 
-RICHARD 0. SOMMER Circle 857. or wet techniques and with nitrogen pres- 
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DO YOU NEED... 
Cat. No. Pkg. Size Price 

2'-0-Methylguanosine 4661 10 mg. $20.00 
2'-0-Methylguanosi ne 

>7"""" ' ' 5'-phosphate 4665 5 mg. 20.00 
2'-0-Methylguanosi ne 

5'-diphosphate 4667 5 mg. 30.00 
2'-0-Methylguanosine 

HAAKE BEST BUY... BIG RESULTS. 5'-triphosphate 4673 5 mg. 30.00 

FROM SMALL PACKAGES 7-Methylguanosine 4296 25 mg. $ 5.35 7-Methylguanosine 
FK, the most compact REFRIGERATED BATH/CIRCULATOR 
with the largest specification range on the market, only 5'-phosphate 4363 10 mg. 20.00 
18 x 13 inches. FK and FK2 are members of the 'F' Family 7-Methylguanosine 
of HAAKE constant temperature circulators incorporating 5'-diphosphate 4365 10 mg. 40.00 
modular stainless steel design with built-in compressor 7-Methylguanosine 
cooling systems, providing you with a wide temperature 5'-triphosphate 4367 10 mg. 40.00 
range and precision control. 
FK has a range of -15' to ?1500C; FK2 -30' to 
?150'C. Both models have heating capacities of fully 5'-termini of mRNA . . 

m7G(5')ppp(5')Gm 4631 5 A250 Units $40.00 
adjustable 0 - 1000 watts and have heavy duty pressure! suction pumps with pressure capacities of 15 lit/mm. and 
9 head IftI, and suction capacities of 6 lit/mm. and 3 m7G(5')ppp(5')Am 4633 5 A250 Units 40.00 
head IftI. FK and FK2 have bath sizes of 85 cu. in. and 
480 cu. in., respectively We have them all in stock for immediate delivery. 
DISTRIBUTION BY ALL PRINCIPAL LABORATORY SUPPLY HOUSES 

IEEE TEMPERATURE CONTROL EQUIPMENT Call (414) 271-0667, Telex 26881 KEING 
jflRII i. DIVISION. 
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preparative gel electrophoresis 

Migrating sample zones from a gel ' i/ 5S.jji. 

into an eluting buffer is the most ' 

accepted preparative gel technique, 
but a high buffer flow rate has ' 

always been required to prevent 
zones from passing completely ... <,.5.s/, '/s5,55/5'.5/s.5- 

through the buffer toward the lower 
electrode. The Cobra Ultraphor? 
now allows lowest buffer flow rates 
and least dilution by separating the 
eluting and electrode buffers with a 
concentrated counter-elution buff- 
er, introducing a barrier of low field 
strength to effectively prevent 
passage of sample zones out of the 
elution buffer Slab configuration 
provides maximum cooling, best 
gel adhesion, and most efficient 
sweeping of the elution buffer 
across the gel The UltraPhor is 
described in ISCO's general cata- 
log; send now for your copy. 

BOX 5347 PHONE 14021 464-0231 
LINCOLN, NEBRASKA 68505 TELEX 48-6453 
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"" """"' is'/'2' sure or solvent metering pump. A differ- ent material is packed into the ends of 

./ S "<'5 the columns to act as a metering device 

' I Rad; td System or L#b5ffljIisis for the sample. This prevents formation 
5'' 7' of internal conical bands and band mix- 

55 Prtins 
ing The columns may be repacked. 
Quantum Industries. Circle 860. 

.5 ' ZO0IOb*IIfl$ Line Printers 

';'or your co vsnierice  safety $ ftWsfZIMaflWhs& """"""<s The 8200 series operates at up to 2400 
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extensive lines of electrodes in the industry. 
Almost 100 different types for analytical, 
medical and industrial applications are 

- detailed in this new 36 page electrode catalog. 
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Highly Specific LETTERS 11(19 Dec. 1975, p. 1189). I would like to 
and 

Sensitive Measurement of emphasize the magnitude of the threat to 
(Continued from page 1217 natural fisheaters, such as bald eagles. 

I\J - r\IITFicJSAIVIII\IES lation. As a noun to stand for the condition Maugh notes that salmon and striped bass 

AJ\JID of being extaille, I propose "extation." In from the northeastern United States con- 
I\J - I\JITRIZJSEJ unusual instances where a transitive verb is tam PC B's in concentrations from 5 to 20 

OOI\/lPEJUI\JIDS necessary, "extaille" could serve. Thus, parts per million and that 2 ppm is the up- 
one might write that the Eskimo curlew is per limit adopted for edible fish. From a 
extaille, or that loss of habitat was the population of bald eagles with declining re- 
cause of the extation of the ivory-billed production in northwestern Ontario I oh- 
woodpecker, tamed a number of addled eggs during a 

Other words describe population levels period from 1967 to 1972 (1). The contents 
or status with other connotations. "Rare" of these were analyzed for mercury and 
refers to frequency of observation or oc- several organochlorines, including PCB's 
currence and may or may not imply a re- (2). The PCB concentrations in the three 
duced population level or an inability to eggs in which that contaminant was mea- 

/ "'s  function in an ecosystem. "Endangered" sured were 25, 30, and 166 ppm, respective- 
 "' ' U and "threatened" are more sociological ly (3). These levels are higher than those 

than biological in nature. Most species to reported for bald eagle eggs in other re- 
which the word "extaille" would apply gions of North America (4), and the last 
would also be considered threatened or en- is among the highest on record for North 
dangered, but the converse would not nec- American wildlife, amounting to nearly 0. 1 
essarily be true. percent of the entire dry weight content of 

Strictly speaking, one might say that that egg. I would not advise eating bald 
whatever causes the death of the last re- eagle eggs for breakfast. 
maining individual of a species is the cause JAMES W. GRIER 

of extinction. In general parlance, dis- Zoology Department, 
cussion of causes of extinction are really North Dakota State University, 
related to the causes of extation, the fac- Fargo 58102 
tors that lead to a condition whence cx- 

- tinction is possible. From a conservation References 

viewpoint, the causes of extation are much 1. J. W. Grier, Con, Field Nat, 33, 961 (1974). 
fIs3c" 7/'zYis >5 more important than the cause of cx- 2,PCB's were analyzed by gas chromatography, 
5555 using Aroclor 1260 as reference standard, with 

tinction because it is easier and more fea- calculations averaged from peaks 5 and 10, 
Model 502 sible to control the of a ' Analyses were performed by the Ontario Research 

destiny population Foundation for the Canadian Wildlife Service, Thermal than of an individual. Further, extation 3, Concentrations are expressed as parts per million 
of estimated fresh wet weight to he consistent with 

may be reversible whereas extinction is Food and Drug Administration bases for report- Energy not. ing. Levels are converted from dry weight Isee (1)1 
Analyzer assuming 83 percent moisture in freshly laid 

The verb "become" is most frequently eggs. 
'Patents Pending used to indicate the course of a ' to 4, S N. \Viemeyer, B. M, Mulhern, F. 3. Ligas, R, 3, species Hensel, 3, F. Mathisen, F, C. Rohards, S. Post- 

extinction, and could also be used with cx- upalsky, Pestic, Monit, .1, 6, 50(1972), 

Measurements at the ppb tation. Despite the precedence of modern 
level and lower in minutes. usage, and particularly Will Cuppy's fa- 
This important new research mous essay (1), I suggest that the verb 
tool will find immediate ap- "go" is more appropriate. Thus, a species Solar Models 
plications in analyses for would go extaille or extinct. "Become" 

usually implies a positive goal orientation, Roger K. Ulrich, in his article "Solar 
Cancer Research Airlwater Quality whereas "go" implies a departure. In an neutrinos and variations in the solar lumi- 
Food and Liquor Metabolic Studies economic analogy, one becomes wealthy, nosity" (14 Nov. 1975, p. 619), seriously 
Pesticides Drug Residues but one goes broke. misrepresents my work (1) on stellar struc- 

RIcHARD C. BANKS ture and variations of solar radiation. 
Division of Cooperative Research, He rightly says that the described model 
U.S. Fish and Wildlife Service, "is physically untenable," but it is not 

hermo Washington, D.C. 20240 my model, but rather, so to speak, the 
very opposite of mine, which he describes. 

Electron References With a solar core depleted of hydrogen, 
S 0 P  S RAT I S N I, W, Cuppy, How to Become Extinct (Farrar and this element (not "heavy elements," as 

Rinehart, New York, 1941). Ulrich says) diffuses inward, leaving the 

cancer Research Division practically nondiffusing heavy elements 
in an outer shell, thus increasing the 

85 First Avenue PCB's in Bald Eagle Eggs opacity in this shell (not "in the center 
Waltham, MA 02154, U.S.A. of the sun"). There a superadiabatic gradi- 
Telephone(617)890-8700 The continued threat of polychlorinated ent is formed, causing convection and lead- 
Telex 92-3323 
cable TEECORP biphenyls (PCB's) is reported in a Re- ing to a fresh supply of hydrogen being 
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