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DON'T JUST 
SIT THERE 

PHONE TlAA (TOLL FREE) 
FOR HELP, RIGHT AWAY! 

Perhaps a new baby, or a b ~ g  mortgage debt, or a 
recent salary Increase, or just plain double-dlglt lnfiatlon has 
you worrled that the lhfe lnsurance coverage you presently 
malntaln for your famlly Isn t enough to take care of them 
the way you do Whatever your concern, you can get help 
by phonlng the TlAA Llfe lnsurance Advlsory Center and 
talking wlth an lnsurance Counselor 

Every week hundreds of your coileagues In educa- 
tlon call these trained TIAA professionals to dlscuss such 
quest~ons as 

Which kind of life insurance is best for me? 
How much should I have besides group 
coverage? 
What would it cost? 

There s no obl~gat~on of course, ~t s part of the service TlAA 

provides to the education and research communities. 
It's a fact that most educators with a family to raise 

and educate are seriously underinsured, and inflation isn't 
helping They need as much immediate family protection 
as they can get for their money That's why our counselors 
frequently suggest low-cost TlAA Decreasing Term policies 
when it's clear that a sizable chunk of new coverage is 
essential. 

Just $167 a year* buys a $100,000 20-Year De- 
creasing Term policy for a man aged 35 or a woman 
aged 40! 

This example is drawn from the following table iilus- 
trating yearly costsfor different initial amounts of protection 
on this plan: 

TIAA 20-YEAR DECREASING TERM INSURANCE COST EXAMPLES FOR SELECTED AGES 

:g$50,00;~blic~ 2g i;O,O;; Mi; : 150,000 ~ I I c Y  
Issued to a man aged 35 45 
Issued to a woman aged - - 30 40 50 
Annual Premium $93.50 $164.00 $373.50 $187 $328 $747 $280.50 S492,OO $1,120,50 
Yearly Cash Dividend - 42 00 7050 148.00 104 161 316 16600 251 50 484.00 - - -- - -- -- 
Yearly Net Cost* $51.50 $ 9350 $225.50 S 83 $167 $431 $114.50 S240.50S 636.50 

'Annual premium, less cash dividend payable at the end of policy year on current scale. Dividends cannot be 
guaranteed or estimated for the future, but TlAA has paid dividends every year since its founding in 1918. 

So you see, there's no reason to worry, At costs like 
these you can comfortably afford to give yourfamily all the 
protection they need. 

For answers to your questions, dial TOLL FREE 
800-223.1200 (In New York call collect 212-490-9000) If you 
prefer to receive information by mall, just fill out and send 
the coupon at the rlght 

Eligibility for TlAA is extended only to employees of 
colleges, universities, private schools, and certain other 
nonprofit educational or scientific organizations, and to the 
spouse of such an employee when more than half of the 
combtned earned income of husband and wife is from a 
qualifying institution. 

Established as a Nonprofit Servlce Organ~zat~on 
by the Car negle Foundat~on 
for the Advancement of Teachlng 

Life lnsurance Advisory Center SQ781L 

Teachers lnsurance and Annu~ty Association 
730 Th~rd Avenue, New York, NY 10017 

Please send me more information about low-cost TlAA life 
insurance, including personal illustrations of policies for my 
age as indicated below: 
G Decreasing Term 5-Year Renewable Term 
C1 Whole Life 

Please print 

Name Title Date of Birth 

Address 

I City State Zip 
I 
I 
I I Enprof~t Educational or Sclentlf~c Employer icolleae, uni- r - 

I versity, private school, etc ) 1 
I 

If your spouse is also eligible according to rules at left, 1 1 please provide I 
-- I I spouse's name and date of birth 1 
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pers by John Ladd, Dorothy Nelkin, Warren D. 
Niederhauser, Joan E. Sieber, and Stephen H. 
Unger; detailed information on the ethics 
activities of 12 societies; and a nine-page bib- 
liography on professional ethics. .-----------------------------------------. 
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Energy and Chemicals from Biomass 
Economic forces and prospective future shortages of oil are inducing 

widespread interest in biomass as  a source of energy and chemicals. A new 
International Bio-Energy Directory" lists activities in 60 countries, includ- 
ing 1850 different projects. The majority of the less-developed countries 
obtain most of their energy from biomass. About 15 percent of the world's 
total energy is derived directly o r  indirectly from photosynthesis. 

At the moment, there is a so-called oil glut, but this could be short-lived. 
If environmental problems, such as  C 0 2  or  acid rain, connected with other 
energy sources become unbearable, biomass could quickly rise to impor- 
tance. Exploitation of biomass is not without controversy, however. In the 
United States the increasing conversion of grain to  ethyl alcohol creates an 
issue of food versus fuel. In many developing countries excessive use of 
wood is leading to deforestation and soil erosion. 

For  decades biomass and its products were relatively neglected, except 
for research to increase yields of food crops. But lately there have been 
expanded efforts to  improve yields of nonfood plants and trees and to find 
better ways of obtaining fuels and chemicals from them. 

Good forest management is already improving the yields of trees. This 
includes selection of superior stock in reforestation, thinning, and use of 
fertilizers. Considerable attention is being devoted t o  the coppicing of fast- 
growing trees. In the Bio-Energy Directory it is stated that hybrid poplar 
trees in Pennsylvania produce 20 metric tons per hectare per year (dry 
basis) when harvested on a 4-year coppicing cycle. Other claims include 
annual tropical growth rates per hectare of 88 dry metric tons of Napier 
grass, 85 tons of water hyacinths, and 300 tons of algae (grown under 100 
percent COz). These numbers are probably atypical but in the future they 
may well be exceeded as  a result of selection and genetic research. 

Work on the utilization of biomass is also active. Of special importance is 
research aimed at  unlocking the values inherent in cellulose, which is a 
polymer of glucose. Glucose is a feedstock for many fermentation processes 
besides that yielding ethyl alcohol. Were glucose sufficiently inexpensive in 
comparison to petroleum, most of today's tonnage of petrochemicals would 
be derived from it. 

Until recently, there were two principal approaches to breaking the 
lignocellulose complex and making glucose available. They involved micro- 
bial enzymes or treatment with aqueous mineral acids. Yields were not good 
or  the digestion was slow. A technique that employs anhydrous hydrogen 
fluoride is now drawing attention. The chemical splits cellulose rapidly at 
0°C with high yields. Other approaches to the use of wood include 
subjecting it to gasification or  rapid pyrolysis. Wood is much more easily 
gasified than coal, being converted to  gases at 700°C. Fast pyrolysis yields 
substantial quantities of ethylene. 

Use of energy and chemicals from biomass in the United States is likely to  
increase slowly at  first. But substantial research activity here guarantees 
more efficient production of biomass, and better, innovative processes for 
using it. One can visualize a possible gradual transition in which biomass 
replaces an increasing fraction of petroleum as an energy source and 
feedstock. The process is likely to begin with increased use of ethyl alcohol 
and with production of some chemicals that can be readily derived by 
fermentation of glucose. In addition, functions now being served by 
products derived from petrochemicals may be served in new ways by items 
made from processed biomass. 

In looking toward the future and plannirig our research activities, we 
should also consider possible international applications of our work; and 
should be alert to new results elsewhere. As the developed countries join 
the less-developed countries in a greater dependence on biomass we shall 
have much to learn from each o t h e r . - P ~ 1 ~ 1 ~  H. ABELSON 

*International Blo-Energy Directory, Paul F Bente, Ed. (BIo-Energy Councll, Washington, 
D.C , 1981) $90 
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Poster Sessions Only-Deadline: 4 September 1981 

The next Annual Meeting of the AAAS will be in 
Washington, D.C., at the Washington Hilton and Capi- 
tal Hilton hotels, 3-8 January 1982. Plan to attend; 
information about the Meeting, as well as Housing and 
Registration forms, will appear in the 18 September issue 
of Science. 

Although it is too late to submit suggestions for sym- 
posia for this Annual Meeting, contributed papers can 
be sent in up to 4 September 198 1.  Instructions for ab- 
stracts are given below and a sample is shown. 

The contributed paper sessions are of the POSTER 
type. In such sessions each contributor will have a bulle- 
tin board on which to place text and graphic material 
(of an oversized nature) for an extended period of time 
so that the work can be discussed with all interested par- 
ties (see Science, 28 June 1974, page 1361). 

Please note that all contributions must be submitted 
and signed by a AAAS member or fellow, although this 
person need not be one of the authors. 

Instructions for Contributors 
Type abstracts, using a clean (new) 

ribbon, on ordinary white bond paper 
(8.5 by 1 1  inches; 21.5 by 28 cm) accord- 
ing to the format shown on the right (the 
example is reduced to about one-half of 
the linear dimension; your abstract will 
be printed directly from your copy at 
about two-thirds of its linear dimen- 
sions). Indicate at the top of the page the 
letter of the AAAS Section which comes 
closest to your subject matter (a full list 
will be found at the bottom of the con- 
tents page of any issue of Science), as 
well as two or three words which give 
the subspecialty involved. 

It is very important to keep your ab- 
stract within the limits of a 5-inch (12.7- 
cm) square. If i t  is too wide, i t  will be 
returned; if i t  is too long, it may be arbi- 
trarily cut. Note that your original will be 
our camera-ready copy, so type and let- 
ter as neatly as possible. 

At the bottom of the page, left side, 
type the name and address of the person 
who should be contacted regarding the 
abstract (that is, the person we should 
notify of where and when the presenta- 
tion should be made). On the right side, 
type the name and filiation of the 
AAAS member or fellow who is sub- 
mitting the abstract and have this person 
sign the abstract. The privilege of submit- 
ting a contributed-paper abstract for the 
Annual Meeting is limited to AAAS 
members or fellows, but this person need 
not be one of the authors. 

Send the original together with 3 
copies of your abstract to: 

Contributed Papers 
AAAS Meetings Office 
1776 Massachusetts Avenue, NW 
Washington, D.C. 20036 

NOT LATER THAN 
4 SEPTEMBER 1981 

T Indent Five Spaces and Type Title in Upper and Lower 
Case Letters and Underline. AUTHOR'S NAME (Institution in 
Parentheses), SECOND AUTHOR (Institution).* 

Skip a space and type abstract. The full width of the col- 
umn of typed material should be 5 inches (12.7 cm) and must 
not extend beyond that. Abstracts which are wider than this 
will not be printed (only the title and authors will be prin- 
ted). The total length of the material, from top of title 
to bottom of footnotes, should not exceed 5 inches (12.7 cm); 
material which takes up more than this space is subject to 

7 arbitrary cutting. All special symbols and signs which must 
be hand lettered (e.g., 71 ) should be rendered in reproduc- 
ible black ink as clearly and carefully as possible. The - - entire submission should be of camera-ready quality so that 

> it can be photographed, turned into a plate, and printed. 
01 The printed abstract will be about 213 the size of the typed 
2 version. Avoid paragraphing as this vastes space. However, 

' 
you may use your alloted space to neatly letter in equations 

I and diagrams, as you deem necessary, 

1 as indicated in this example. 

1 *Skip a space and type footnotes. Author's names should be 
in all upper case letters; institutions in upper and lover 
case letters. 
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