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...witbilrn 
The LKB 2127 Tachophor utitizes the otAhph0reIs A twin-detector system, UV and 
principle for separating ions to giVe you resuits m thermal, gives you a complete 
30 minutes or less. Ion species from m0tls t0 prtsins picture of an analysed sample 
can be separated easily and with hI0h (eiti0fl in the 0.1 to 50 ul range. The 
No pretreatment of the sample su&h as teprotahizatn twin-buffer system using 
or concentration is necessary A typicf separation of Ampholine? carrier ampholyte 
nucleotides or low molecular protoIyte$es otily 0to as 'spacers' gives you excellent 
30minutes separation and resolution of difficult aks. And no stabi- 

llZvng medum s required as in other electrophoresis 
The length of a zone is directly propo t1VthOds Th UV lamp used in the LKB Tachophor detec- 
tional to the amount of sample ion$ in tor sytemis a plugiri type that is very easyto changes 
the zone, so that quantitative datermina The LK Tachophor is easy to operate and maintain, with 
tions can simply be made by measuring 
the peak-width on the UV recrding RUN a 4-position control and simple 
(as shown below) sample injection, plus counter-flow 

2 capability for analysis of large volume 
For more 

CAPILL dilute samples. information, 
contact your LKB representative or 
write to us at one of the adresses 

3 INJECT listed below. 

I 
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82 rpm, 360 
113 rpm, 540 1 000 rpm, 89.5 

The new Sorvall vertical rotor can 
slash density gradient spin time 
by cutting particle path length. 

The new Sorvall? vertical rotor Sorvall? TV865 vertical rotor is 
holds the tube at a fixed angle of only 10. 
0 while the gradient reorients 
from horizontal to vertical. The Even better results can be 
calculated speeds and angles are expected when the vertical rotor is 
illustrated above. As the rotor spun in a Sorvall? OTD 
decelerates, the contents return to ultracentrifuge with oil turbine 
horizontal without mixing the drive and an automatic rate 
gradient. controller, because the soft start 
The vertical rotor reduces spin and soft stop characteristics of the 
time because a particle must ARC and Reograd mode of 
travel only the width of the tube deceleration prevent disturbance 
and not the length. It also of the gradient during 
improves resolution by increasing acceleration and deceleration. 
the surface area and decreasing 
the depth of the starting zone. In The new Sorvall? vertical rotor is comparable swinging bucket 
fact, the K factor calculated for the available in two models for rotors because they hold more 
highest performance ultraspeed ultraspeed work and one for tubes. For more information, write 
swinging bucket rotor is 45, while superspeed separations. All three to Du Pont Instruments, Room 
the K factor calculated for the spin more sample than 24023, Wilmington, DE 19898. 
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NEW 

HEM- 0-SCANTM 
Oxygen Dissociation Analyzer 

Produces a continuous, complete hemo- provides a significant time saving, and offers 
globin-oxygen equilibrium curve in approxi- simplicity of operation. 

mately 20 minutes from only two microliters Unlike the classic Van Slyke/Neill mano- 
of whole blood or hemolysate. metric method, or more recent spectro- 

The Hem-O-Scan analyzer offers a major photometric methods, the analyzer produces 
advance in techniques for the analysis of the continuous, accurate oxygen equilibrium 
oxygen carrying capacity of hemoglobin. It curves. 

The Hem-O-Scan analyzer equilibrates 
2 i)ti , , > > - > the sample with varying oxygen partial pres- 

sures and simultaneously records the curve 
on an X-Y recorder. The oxygenation of 
hemoglobin is monitored by dual-wave- 
length spectrophotometry and the oxygen 

wit partial pressure is measured by a Clark 
oxygen electrode. 

ii I 

0 10 20 30 40 50 100 100 
pal mm Hg 

Above Hemoglobin oxygen equilibrium curve of normal human B 
blood at 370C and pCO2 of 40mm Hg showing a P50 26 0mm 
Hg. Below Hemoglobin oxygen equilibrium curve of stripped 
hemolysate in bis Tris buffer at 25 c pH 7 4 showing a P50 

7.0mm Hg 

/ 
/ 

/ 

For further details 
71 contact your local representative or 

MMINCO 
0 10 20 20 40 50 100 

PMERlCMN INSTRUMENT COMPMNY 
'patent pending DIVISION OF TRAVENOL LABORATORIES, INC. Siiver Spring, Maryland 20010 
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Reichert OmU3 Ultramicrotome? 

>0 LZ easiest to use...easiest for training. 

D exclusive built-in remote liquid 
level Control. 

D exclusive darkfield knife 
alignment. 

D stem. vibration dampening 

20+0202020' 2222, 

D in dependent cutting and recycle 
2o224222220022222222220222202202222020o2 22222 02,2,2222 02 .22. 
2222/24>02422422.42 72222 >2.220 2. controls. 

2/02002/022220022 422/22222224:020 
2020222 2 20 0222402o 200 y202 2002 

D all of the above. 

If you guessed "all of the above," you're right. 
The Reichert OmU3 Ultramicrotome has 
gained wide acceptance because of its all- 

m around superior performance. 
0 We attribute this popularity to its many exclu- 

sive features that contribute to speed, preci- 
2 sion, control and simplicity. 

The OmU3 saves time in the lab. Operation 
can be quickly mastered. Section accurately 
and fast with a minimum of effort. 
You've got to see the OmU3 in action to really 
appreciate what it will do for you. See it at the 
EMSA meeting in Miami. 
Or, write for more information on the OmU3 
and our complete line of EM equipment. 

220 0>22220>,2222022>20o>/?o >00022>02.202222 American Optical, Reichert Products, Eggert 
22 Road, Buffalo, NY 14215. 

20 20,0, 

222 >2."/,/0,22.0 >0 44220002?> 22 

>0 002222'. American 
422202202020 .90422. Optical 

2022 022 
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Announcing the world's most advanced 
LS counter 

and four reasons why you won't need another degree to operate it. 

When instruments are made vastly more powerful and flexible achieved only when you can optimize numerous individual 
they usually become vastly more complicated and often require parameters. 
lengthy training for the user group. 4. Automatic Data Reduction The LS-8000 handles the final 

That's one rule of scientific life that now has a complete analysis for you. Conversion of CPM to DPM - single and dual 
exception: The new Beckman Series 8000 Liquid Scintillation label - digital integration, and a range of biomedical calculation 
Counter. Here's how you get sophisticated and versatile counting programs are all carried out by the on-line data reduction 
capability made simple. computer. 
I. A Program Library The exacting counting procedures of the In short, when we built the world's most advanced LS 
LS-8000 are directed by a built-in computer. The computer, in counter, we went out of our way to make it simple, versatile, fully 
turn, is guided by one of 10 user-selected library programs. automated, and self-teaching. The computer is built-in, and so is 

Once set in operation, each basic program can produce final the programmer. Why not talk to him personally. 
answer high performance without further user interaction. For full information, contact Scientific Instruments Division, 

For maximum simplicity of operation or straightforward Beckman 
workhorse performance, there's only one button on the control Instruments, Inc., 
panel that operators need know how to use. The "Autocount" P.O. Box 049600, 
button. Hit it and walk away. 300 samples run automatically. Irvine, CA 92713. 
Quench is monitored automatically. 

High accuracy and total flexibility have never been simpler. 
2. Command Tower Programming Although the LS-8000is a 
totally innovative counting instrument, liquid scintillation re- 
searchers will find its basic format totally familiar. The LS-8000 
can be operated by multi-user command tower programming. 
Once the command tower has been set, the instrument 
will run automatically. 
3. The Built-in Programmer The 
LS-8000's programming simplicity is com- 
plemented by exceptional versatility. Preci- 22 2-22' 222-22222 2 

sion parameters for each of 10 separate 
users can be selected by using the built-in 
computer. Any one of the 10 standard li- 
brary programs can be stored and edited 
separately for maximum specialization to 
your particular counting requirements. 
Sound complicated? 

Not when the programmer is built-in, 
too. Shown at the lower left is the LS-8000 
rear screen projector-programmer that dis- 
plays every required push-button step for a 
given counting routine. 

The user need only push a button and 
then follow each successive operational step 

2 2 0 2 2 22 directed on the screen. You can't miss and.22:---2 
you can't go wrong. 

All dials, knobs, and driftable settings 
have been eliminated. And the results of 
course, e complete, ultra-accurate final 
answers, the kind of answers that can be 

022 22> 224420222204202?> 

2020222> 22' 

2 222> 2 2222 0 22 2 2 2> 202>2.422 222>022222 
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22 .4 2 2 LETTERS category was extended between 1974 3) 
2 2, 2 Conference 

<2  and the Asilomar report k') 

22 Recombinant DNA: NIH Guidelines and is even further enlarged in the guide- 
lines (1). 

Erwin Chargaff's and Francine R. Sim- Permissible experiments under the 
ring's letters (4 June, pp. 938 and 940) re- guidelines are classified according to the 

22 20 garding recombinant DNA research re- best available estimate of potential risk. 
.22 .4 { 222222 quire comment. Analysis of the history Increasing potential risk requires increas- 

leading to, and the substance of, the ingly stringent biological and physical 
7 guidelines for conducting this line of re- containment measures. Not all recombi- 

search (1) suggest that both of these crit- nant DNA experiments yield "new" or- 
\ \ I ics overlooked important facts. ganisms; recombination between the 

It is relevant to our comments that we DNA's of organisms known to exchange 
22, 47 were among those who first publicly ex- genetic information in nature do not add 

2 '2 2 2 pressed concern over the potential haz- uniquely man-made species to the bio- 
222o2>7o 222 2.0222>47(22\020< 

02 >j>?+?<?7>7..02 ards of recombinant DNA experiments sphere. In these cases, the guidelines 
0 0.40.. 222.>002002 2 (2, 3); we were members of the organiz- follow the general principle that the ex- 

2202 , 2 w'iCl ing committee of the Asilomar Con- periments are to be carried out under 
22222 ference (4); neither of us is a member previously defined conditions for han- 

-re '4  t of the National Institutes of Health dling the most hazardous parent of the 
(NIH) Program Advisory Committee on recombinant. When DNA from species 
been active commentators on that corn- material in nature are recombined, addi- 
Recombinant DNA, although we have that are not known to exchange genetic 

tiIOa mittee's efforts to develop guidelines; tional precautions are required. And it is 
and one of us is, and one is not, pursuing precisely concerns of the kind raised by 
recombinant DNA experiments in our Chargaff (for example, the unpredictable 
own laboratories, consequences of intestinal colonization 

Chargaff questions the propriety and by organisms carrying potentially harm- 
legitimacy of NIH's role in formulating ful genes) that led to such special pre- 
guidelines for recombinant DNA re- cautions. Admittedly, the estimates of 
search. Certainly the principal biomedi- potential hazard are presently con- 
cal research arm of the United States jectural and controversial. But it is pre- 
must be concerned with the health of cisely for this reason that the require- 
laboratory workers and the public at ments specified in the guidelines are 
large. Even if Congress or another gov- more stringent than most scientists esti- 

Membrane filters pose a special ernmental agency had intervened early mate are required for safety. 
problem in LSC: When you're trying and assumed responsibility in the area of The adequacy of the containment pre- 

DNA on an un- recombinant DNA research, it is not con- scribed for permissible experiments is to count tritiated ceivable that policy could properly be then the central issue. Estimates of dissolved filter you run the risk of formulated without the involvement of achievable containment levels must be 
missing a substantial number of NIH and informed members of the scien- based on available facts. We share with 
counts due to absorption of beta tific community. Acceptance of responsi- Chargaff the belief that it is unacceptable 
particles by the DNA molecule, the bility in this matter by the past and pres- to harm others. But the recommended 
carrier protein, and the filter. For ent directors of NIH was courageous, procedures are not "smokescreens." 
quantitative recovery, especially farseeing, and proper; moreover, the di- The P3 and P4 levels of physical contain- 
with tritiated material, homoge- rectors and the consultants who labored ment are designed specifically as controls 
neous samples are essential. diligently to produce the guidelines de- on accidental dispersal and human errors; 

Our LSC Applications Labo- serve our gratitude. they are defined in detail in the guide- 
ratory has developed a procedure Contrary to the implications in the let- lines, and there is documented experi- 
using AQUASOL? Universal LSC ters by Chargaff and Simring, the dis- ence on which to judge the efficacy of 
Cocktail which guarantees sample cussions leading to the guidelines were these facilities. 
homogeneity; the filter is dissolved, directed toward eliminating or mini- With regard to biological containment, 
assuring intimate contact between mizing real and imagined hazards, rather the encompassing description of Esche- 
the tritium and the scintillator. than balancing benefits and risks. The richia coli as the "predominant faculta- 

Ask for LSC Applications Note only certain benefit is increased knowl- tive species in the large bowel" in Char- 
#1: Counting Tritia ted DNA iso- edge of basic biologic processes; the pre- gaff's letter is misleading. The guidelines 
fated on Membrane Filters, by Dr. dicted benefits for medicine, agriculture, require the use of strain K12 of F. coli or 
Yutaka Kobayashi. and industry will follow only upon this disabled derivatives of it. Strain K12 is 

increased knowledge. It was concern for not a predominant species in the large 
the potential risks with recombinant bowel; indeed, the available evidence 
DNA that led a group of scientists in- indicates that F. coli K12 rarely estab- 

New England Nuclear volved in this research to call for a vol- lishes itself as a viable resident in the 
ooo02 549 Albany Sireel, Bosion, Mass. 02118 

Cuolomer Service 617-482-9595 untary deferral of certain experiments (3). human gut (1). The disabled derivatives 
The guidelines either proscribe such cx- of K12 must pass strict tests to establish 

NEN Canada Lid., Lachine, Quebec; periments or require extremely stringent that they are unable to live in natural 
NENChemicalsGmbH,Dreieichenhain,W.Gerr2nany. containment measures for them. Indeed, environments. Only thereafter can they 
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Ask for LSC Applications Note only certain benefit is increased knowl- tive species in the large bowel" in Char- 
#1: Counting Tritia ted DNA iso- edge of basic biologic processes; the pre- gaff's letter is misleading. The guidelines 
fated on Membrane Filters, by Dr. dicted benefits for medicine, agriculture, require the use of strain K12 of F. coli or 
Yutaka Kobayashi. and industry will follow only upon this disabled derivatives of it. Strain K12 is 

increased knowledge. It was concern for not a predominant species in the large 
the potential risks with recombinant bowel; indeed, the available evidence 
DNA that led a group of scientists in- indicates that F. coli K12 rarely estab- 

New England Nuclear volved in this research to call for a vol- lishes itself as a viable resident in the 
ooo02 549 Albany Sireel, Bosion, Mass. 02118 

Cuolomer Service 617-482-9595 untary deferral of certain experiments (3). human gut (1). The disabled derivatives 
The guidelines either proscribe such cx- of K12 must pass strict tests to establish 

NEN Canada Lid., Lachine, Quebec; periments or require extremely stringent that they are unable to live in natural 
NENChemicalsGmbH,Dreieichenhain,W.Gerr2nany. containment measures for them. Indeed, environments. Only thereafter can they 

Circle No. 46 on Readers' Service Card the list of experiments in the proscribed be certified by the NIH Advisory Corn- 

186 SCIENCE, VOL. i93 



mittee for use in experiments requiring 
high levels of containment. The reports 
from the April 1976 meeting of the Advi- 
sory Committee suggest that the com- 2 

mittee will be very cautious in its evalua- 2 reature com forts 

tion and certification of such systems. 
And, contrary to Chargaff's and Sim- 
ring's statements, the problem of second- 
ary natural recombination of foreign se- - 

quences, either out of the original host 
and into common enteric organisms, or 
between the experimental vectors and 
naturally occurring organisms and vec- 
tors, has been central to the discussions 
leading to definitions of disabled host- 
vector systems. In fact, the guidelines 
themselves describe and deal with those 
problems. They require that data regard- 2 

ing the chance of spread of the foreign 
DNA (by survival of a host cell or second- --> 

ary recombination) in particular environ- 2202 

ments must be supplied; the probability ?22020222022..  
of such spread must be less than 10-8 2, 02022' 

before certain experiments are per- 
mitted. Probabilities on the order of 10 8 

afford a high level of confidence for 
achieving meaningful containment, con- 
sidering the small numbers of organisms 
that could possibly escape as a result of 
human errors or flaws in physical con-  2 

tainment. Thirty years of study of the 
genetic chemistry of E. coli K12 pro- 
vides confidence that such levels of con- 
tainment can be achieved. While it is 
important to investigate alternatives to 00 2.4 

F. coli K12, it is not at all certain that ;;<22 2 

useful and safer organisms exist. Predic- 2 ,: 2,, 2 

tions about the existence of rare and 2 

fastidious organisms unable to exchange 
DNA with common organisms inhabiting 0 

man or other living things are highly 
speculative. 

If Chargaff and Simring had examined 
the massive and readily available corre- 
spondence, minutes, and documents ac- 
cumulated over the last 3 years, they 
would have recognized that precisely 
those matters they claim were dis- Here's a small animal cage per rack, the larger ones 30 
regarded were discussed in considerable system called see-through22 per rack. incorporating all the features Versatility, that s what the 
detail. (This documentation has been col- needed for convenient care system offers You can house a 
lected by the Massachusetts Institute of transparent cages, choice of variety of colonies in a single 
Technology Program in Oral History of flooring (solid, raised or drop roll-around stainless steel rack 
Sciences.) The charge that discussions through), removable excreta mice, hamsters rats or guinea 
have been "permeated by the assump- trays and automatic watering pigs. And, you can do all this 
tion that the work will go ahead" or that All are efficiently integrated into without readjusting the rack or 
we can act now and learn later" is a flexible stainless steel roll changing support equipment 
inconsistent with the 1974 moratorium around rack. Modern housing for you the 
and with the acceptance at Asilomar, mice, and most important for 
and in the guidelines, of the principle Cages are the heart of the your budget For complete 
that certain experiments should be de- through polycarbonate with details, prices and delivery please write or call Lab Products, 
ferred. The essence of the development wire walkfloor, or solid floor, 635 Midland Avenue Garfield 
of the guidelines by the NIH Advisory available in two sizes: 9'/2' New Jersey 07026 Phone 
Committee was a discussion of alterna- x 10'A" or 19" x 10Y21, both 
tive containment specifications, includ- 8" deep. All are interchangeable (201) 478-2535 
ing those mentioned by Simring. Simring and can be modified at little 
fails to point out that the letters to the added cost when your programs !ab products 
director of NIH from eminent scientists or research criteria change The Inc smaller ones give you 60 cages 
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Eastman Organic Chemicals 

How to make a good thing better: three free reference 

guides to the new EASTMAN Organic Chemicals Catalog No.48 
22-The new EASTMAN Organic chemicals Catalog No. 48-yours free if you have not received 

EASTMAN a copy-includes: 
A , * listing of more than 6,000 organic chemicals 

* structural formulas for more than 1,000 chemicals 
* sections on products for lasers, liquid scintillation counting, electrophoresis, 

and other applications 
2 * details on the EASTMAN Dataservice Program 

* inquiry cards, distributor listings, office locations 

Now, to make this Catalog even easier to use and more help- 
ful, write for any of these three free supplements: 

1. Functional Group Index of chemicals. 

2. Numerical Listing by catalog number, giving chemical names, 
standard unit sizes available, and prices. 

CATALOG NO. 48 3. Empirical Formula Index of all chemicals in the catalog. 

If you haven't yet received your free Catalog No. 48, let us know. 
Organic . And, to simplify its use and relate it to your specific needs, tell us Chemicals which free supplements you'd like. Just send this coupon. 

N EASTMAN 
CATALOG "  2' Maybe Eastman has a better way. 
AO EASTMAN D.i.*W0 

7-65 * 
Eastman Kodak company 

* Eastman Organic chemicals 

2 2 0 Rochester, N.Y. 14650 
2 - 2  2 2 

2 * Please send me a free copy of the literature checked below: 
2 E EASTMAN Organic chemicals catalog No. 48. 

2" El Functional Group Index (JJ-1 F). 0 

0 ,,.,::::::."'> * El Numerical Listing (Ji-i N). 0 

.2* ,, El Empirical Formula Index (JJ-1 E). 

,2,2,.,,,.,,0."' 

* 0 

Affiliation * ____________________________ 0 

Address 
* 0 

* city State Zip 

* 0 0 0 0 0 0 0 *0 0 0 0 0 0 0 0 0 
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Add scope to your nuclear research 
while you subtract costs. 

/6o'oo 2  2 

22'# 2202' 222>222, 

, .x.7/2.0202li9 2202>0>4 -?02029-" .22 
222.0022222.2220 2 2 207>77> 

;.,02224402?0 020#22 

..22,>02o02,y>9 02"0+ 

With or Without 20  >0 So plan now to reduce your instru- 
the optional energy display scope, the Beckman ment's costs while you increase Its performance 
bench-top Biogamma22M nuclear counting capabilities. For full technical informatlon on 
systems provide final-answer high performance Beckman Biogamma Systems, contact Scientific 
at minimum cost. Instruments Division, Beckman Instruments, 

Three-channel capability, manual and Inc., P0. Box C-19600, Irvine, CA 92713. 
automatic modes, 200-sample capacity, and gain 
control to insure repeatability and drift free \ 

operation are all standard features. 
As is ease of operation. Window settings 

can be accomplished by either precalibrated 
plug-in Iso-Set22M modules available for all the >4.4.40222>09222220202 ?os. 07K 02 

common isotopes of interest or by variable .4.447977.7'o> \4'>?>7. 

control. Sample size is variable too. Use either 
standard size clinical tubes or Beckman Bio- 
Vial'TM types. 

Accuracy can be assured by a 2" crystal 
detector designed for volume-independent 
counting of low energy isotopes. Constant 
counting efficiencies are obtainable for both 
precipitates and solutions. 

And efficient data can be reduced by a 
broad variety of efficient calculator and teletype ,, 2 

interface equipment. The Wang System 600 and 
2200 programmable calculators, for example. 
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TIRA Announces the 
Lowest Cost Life Insurance for Tour Age... 

compared with what you'dpay for the same individual policies from insurance companies selling to the general public. That's 
not exactly a revelation for most educators, of course. They already know that TIAA is traditionally tleir best buy in life insurance. 
What's news is that... 

New, lower premium rates now apply toTIAA TIAA policies cost less than others because TIAA is a policies issued beginning October 1,1975. nonprofit service organization created by the Carnegie 
Foundation for the Advancement of Teaching in 1918; it 

In addition, with "quantity savings" dividends, insures without the expenses of sales personnel; most 
Net costs are less than ever before for the important of all, the limited group eligible to purchase 

size policies educators are purchasing TIAA life insurance enjoys favorable mortality experience, larger and individuals once insured rarely permit their TIAA these days. policies to lapse. 

To illustrate the effect of the new rates and dividend scales. Besides term insurance, Ordinary Life and other kinds of 
A $100,000 20-Year Decreasing Term Insurance policy cash value insurance are available from TIAA at com- 
costs just $122 for a man aged 30 or for a woman aged 35. parable savings. 
Here are premium and dividend figures for this policy Note to present TIAA policyowners. Although the new 
issued at different ages: premium rates do not apply to policies issued prior to 
Age at Issue MALE 25 30 35 40 45 October, dividends will be adjusted to provide equitable FEMALE 30 35 40 45 so treatment for similar policies issued under different 
Annual Premium rate bases. 

Payable only 18 vearsl $187 $235 $328 $487 $747 Two Convenient Ways to Get More Information... 
Cash Dividend End of First Year* 97 113 142 188 285 ______________________________________________________________ 
FirstYearNetPaynent $ 90 $122 $188 $299 $482 Either call collect... 
*subsequentyearlydividends wi//be in the same amount, according to 77AA's the TIAA LIFEINSURANCEADVISORYCENTER- 
current dividend scale which is not guara oteed. (212) 490-9000. 
Decreasing Term policies provide their largest amount of If you want immediate answers to your questions 
protection initially, reducing by schedule over the years to about TIAA's low cost life insurance policies call 
recognize diminishing insurance needs and increasing and ask for one of these Insurance Counselors: 
savings, retirement benefits, etc. TIAA issues such policies 2. 

for 15, 20, 25 and 30 year periods, depending upon age. 0 

Decreasing Term insurance is available in amounts of 
20.000 or more to persons under age 56. 

To use a different illustration, 2 2.2>2, 2 

$100,000 of S4ear Renewable Term coverage costs only 
$180 for a 30 year old man or for a 35 year old woman. Alan Fox C L U Joan Scott, CL. U David Zacher 
Here are the cost figures for this policy issued at various ____________________________________________________ 
ages. Or send. .. 
Age at Issue FE 25 30 35 40 45 this coupon to recel ye information by mail 30 35 40 45 50 
Annual Premium $258 $288 $373 $530 $774 Life Insurance Advisory Center 
Cash Dividend End of First Year* 101 108 140 185 254 TEACHERS INSURANCE AND ANNUITY ASSOCIATION 
FirstYearNetPayment $157 $180 $233 $345 $520 73OThirdAvenue,NewYork,N.y.lool7 
*Divldends at end of years two through five wi//be in the same amount, according Please send me a personal illustration of TIAA 
to TIAR's current dividend scale which is not guaranteed. policies issued at my age based on the new, lower 

premium rates. I understand this request places me A 5-Year Renewable Term policy provides a level amount under no obligation, that no one will call on me and 
of protection for a 5 year period at a fixed yearly premium. that the information will be sent by mail. 1/776 
It is guaranteed renewable for successive 5 year periods to 
age 70 without medical reexamination at premiums that 
are based upon your attained age at the beginning of each Name and Title 
renewal period. 5-Year Renewable Term plans are issued 
in amounts of $20,000 or more to persons aged 60 or less. Address 

Eligibility for TIAA policies is extended to persons ____________________________________________ 
employed (full-time or part-time) by colleges, universities, City. State, Zip 
private schools, and certain other nonpro fi ted uca t ional or 
scientific institutions, and to the spouse of the employee Date of Birth 
when more than half of their combined earned income 
comes from such an institution. Individuals can purchase 
low cost TIAA life insurance regardless of whether their Nonprofit Emptoyer (cottege, university, private school, etc.) 
college or other eligible employer participates in a TIAA ? ? 
benefit plan. Policyowners can retain their TIAA plans The College Wor/di Insurance Company 
without any change in policy provisions whether they stay 
in educational work or not. 
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Do it all with 
a UA-5 

Biochemical Instrumentation System 

0 0. ,>000 - Primarily, the dual beam Model UA-5 
- , - is a multi-wavelength photometer 

for conventional and high speed LO. 
But if you're a life scientist, the UA-5 
is much more: It's the heart of an 

* g integrated instrumentation system. 

Electrophoresis. 
An inexpensive gel scanning 

Density Gradients. accessory quantitatively scans 
With an accessory gradient fractionator, stained gels at visible wavelengths 
the UA-5 automatically produces a I I or unstained gels at UV wavelengths. 
continuous absorbance profile of the (' * The UA-5 also scans ISCO isoelectric 

is fractionated focusing columns repeatedly during centrifuged gradient as it migration to give you precise into test tubes. There is no detectable information about the separation as it loss of zone resolution. develops. 

Liquid Chromatography. 
The UA-5 has the sensitvity, The versatile UA-5 even accepts 
stability, and response speed necessary for drop-in cuvettes, yet it costs no 
high performance LO, along with the wide absorbance more than single purpose LO 
ranges and cold room reliability important for conventional monitors. Send for the complete 
chromatography. It operates at 13 wavelengths (two at a time), ISCO catalog and see how you 
has a built-in 10cm recorder, automatic scale expansion, and can do it all with a UA-5. 
the exclusive SOC Peak Separator which deposits different peaks 

into corresponding test tubes of an ISCO fraction collector. isco 
Box 5347 Lincoln, NE 68505 
Phone (402) 464-0231 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE The Impact Statement-Part II 
Science serves its readers as a forum for the pre- Since 1970, the Council on Environmental Quality has received environ- 

sentation and discussion of important issues related to 
the advancement of science, including the presentation mental impact statements on nearly 7500 actions proposed by federal of minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been agencies. The CEQ's experience as overseer of the EIS process, under the reached. Accordingly, all articles published in Science- National Environmental Policy Act, long ago confirmed several criticisms including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the raised by D. W. Schindler earlier in this space ("The impact statement boon- authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are tffil- doggle," Science, 7 May): many EIS's are too long, they often include ex- iated. traneous material that is neither analytical nor predictive, and the scientific 

Editorial Board quality of most is below desired standards. * 
1976 But to conclude, from these valid objections, that the impact statement 

ALFRED E. BROWN FRANK PRESS 
JAMES F. CROW FRANK . PUTNAM process has "backfired" or that it has placed "the advancement of the scien- 
HANS LANDSBERO MAXINE SINGER tific method . . . in jeopardy" ignores the real gains that have been made, 
EDWARD NEY ARTHUR M. SQUIRE5 in th and* 

both protecting environment in elevating scientific knowledge to 
1977 the decision-making level. 

WARD GOODENOUGH DONALD KENNEDY As a direct result of the EIS process, for example, the Trans-Alaska oil 
CLIFFORD GRoBsTEIN NEAL B. MILLER 
H. S. GUTowsKY RAYMOND H. THOMPSON pipeline was redesigned to avoid adverse environmental impacts, plans for N. BRUCE HANNAY surface storage of nuclear wastes have been postponed for more thorough 

Editorial Staff study, dams and other water resource projects that would have destroyed 
Editor 

PHILIP H. ABELSON valuable natural systems have been modified or canceled, and literally 
Publisher Business Manager scores of major highway and airport projects have been redesigned or elimi- 
WILLIAM D. CAREY HANS NUSsBAUM nated. On this evidence alone, the ELS process has already proved its 

Managing Editor: ROBERT v. ORMES worth. Both benefits and problems are discussed in a recent CEQ report.t 
Assistant Editors: ELLEN B. MURPHY, JOHN E. Equally significant, as federal agencies adapt to EIS requirements, consid- 

RINGLE eration of environmental impacts is becoming an integral part of decision- 
Assistant to the Editors: RICHARD SEMIKLOsE making rather than an afterthought. In addition, the EIS process opens up 
News and Comment: JOHN WALSH, Editor; PHILiP M. for effective review, both by the public and by government experts, deci- BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON, 

CONSTANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS sions that were formerly made by individual agencies and their special-inter- 
WADE. Editorial Assistant, SCHERRAINE MACK est constituencies. 

Research News: ALLEN L. HAMMOND, WILLIAM D. 
METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR Despite these genuine gains, we are concerned with upgrading the scientif- L. ROBINSON, GINA BARI KOLATA, FANNIE GROOM ic quality of impact statements. Accordingly, CEQ joined the Ecological So- 

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN- ciety of America and the American Institute of Biological Sciences in spon- 
FIELD, JANET KEGG soring a symposium on the biological evaluation of environmental impact at 

Cover Editor: GRAYCE FINGER the 27th AIBS meeting in June. 
Editorial Assistants: JOHN BAKER, ISABELLA BOUL The symposium specifically addressed the misconception that science as DIN, MARGARET BURESCH, ELEANORE BUTZ, MARY 

DORFMAN, SYLVIA EBERHART, JUDITH GIVELBER, applied to the EIS process can be less stringent than science as applied to 
CAITILIN GoRDoN, CORRINE HARRIS, NANCY HART- 
NAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, MAR- academic publication. The many distinguished participants agreed that the 
GARET LLOYD, JEAN RoCKwoou, LEAH RYAN, LOIS opposite is the case: evaluating environmental impacts and predicting envi- 
SCHMITT, YA LI SWIGART, ELEANOR WARNER 

Guide to ScientIfic Instruments: RICHARD SOMMER ronmental changes require a synthesis and understanding which exceed in 
Membership Recruitment: GWENDOLYN HUDDLE; difficulty the tasks that many environmental scientists have undertaken in Subscription Records and Member Records: ANN RAG- the past. 

LAND 
Our relatively new policy on environmental protection expands opportu- Advertising Staff nities for pure as well as applied ecological research. The $50 million in this 

Director Production Manager 
EARL J. SCHERAGO MARGARET STERLING year's budget for baseline studies on the Outer Continental Shelf is one ex- 

Advertising Sates Manager: RICHARD L. CHARLES ample. The successful realization of that policy will also require scientists to 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burkiund, 11 address two principal challenges: first, to develop criteria for measuring the W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 07076: significance of environmental perturbations, and second, to describe these C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- impacts in ways that are meaningful and useful to decision-makers and the igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, 11 N. La Cienega Blvd. (213-657- public. 
2772); DORSET VT. 05251: Fred W. Dieffenbach, Kent These problems do not, admittedly, fall into the neat disciplinary cate- Hill Rd. (802-867-5581) 
EDITORIAL CORRESPONDENCE: 1515 Massachu- gories of traditional academic science. Yet our scientists have left the tradi- setts Ave., NW, Washington, D.C. 20005. Phones: tional pattern before. Their willingness to do so now in order to improve (Area Code 202) Central Office: 467-4350; Book Re- 
views: 467-4367; Business Office: 467-4411; Circulation: environmental impact analysis and government decisions will help dis- 467-4417; Guide to Scientific Instruments: 467-4480; charge their responsibilities to society, as well as their responsibility for ad- News and Comment: 467-4430; Reprints and Per- 
missions: 467-4483; Research News: 467-4321; Review- vancing science-RUssELL W. PETERSON, Chairman, Council on Environ- ing: 467-4443. Cable: Advancesci, Washington. Copies mental Quality, Executive Office of the President, Washington, D.C. 20006 of "Instructions for Contributors" can be obtained from _______________________________________________________________________________ 
the editorial office. See also page xi, Science, 26 March 
1976. ADVERTISING CORRESPONDENCE: Room *CEQ advised agency heads to remedy these problems in a memorandum of 10 February 1976. 1740, 11 W. 42 St., New York, N.Y. 10036. Phone: 212- tEnvironmental Impact Statements: An Analysis of Six Years Experience by Seventy Federal PE-6-1858. Agencies, Report of the Council on Environmental Quality, March 1976. 
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there is second-rate science involved, a particular study have been made. We The Origin of Pulmonate Land Snails 
this will be duly determined, must develop an international, acces- 

Though imperfect and evolving, the sible, and comparative body of impact- It has been brought to my attention 
impact evaluation process has, on hal- related literature in order to allow extrap- that in my review (7 May, p. 547) of V. 
ance, been one of the more important olation and generalization. It is simply Fretter and J. Peake's' Pulmonates (1) 
advances in decades for the protection of not economical to treat each impact as I ignored evidence that a higher lim- 
environmental quality. It has been used though it were entirely unique. Synthesis mic Basommatophora (including major 
at federal and state levels to bring the will be impossible as long as relevant freshwater families such as the Physidae, 
environment to the planning table and scientific work is hidden in inaccessible Lymnaeidae, Planorbidar, and Ancylidae) 
drawing board where before it was absent. impact literature. The long-term loser almost certainly are derived from air- 
It has opened the courts to environmental will be the North American public, al- breathing forms rather than the other way 
concems. The issues that Schindler raises ready subjected to high resource prices, around (2). Thus the presence of air in 
are largely issues for science itself, and which must be still higher if impact state- the lung would notbe a "preadaptation" 
not for the environmental impact eval- ments are not efficiently done. but a holdover, and I am probably wrong 
uation process. Finally, I believe that it is time for in having criticized Ghiretti and Ghiretti- 

HORACE LovrIN educational institutions to pay more at- Magaldi. Fretter's statement that the ter- 
Office of State Planning, tention to the multidisciplinary training restrial pulmonates originally came from 
116 West Jones Street, that good impact science demands. We the sea via fresh water is still probably 
Raleigh, North Carolina 27603 would benefit in the long run if some valid, but what group or groups were in- 

impact dollars were diverted into such volved is an enigma. 
References training programs instead of being ap- ROBERT ROBERTSON 

1. Council on Environmental Quality, Environ- plied to immediate problems. Academy of Natural Sciences, 
mental Quality-The Sixth Annual Report of D. W. SCHINDLER Philadelphia, Pennsylvania 19103 
the Council on Environmental Quality (Govern- 
ment Printing Office, Washington, D.C., 1975), Experimental Limnology Project, 
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The correspondence resulting from my Winnipeg, Manitoba R3T2N6, Canada 1, Functional Anatomy and Physiology (Aca- demic Press, New York, 1975). 
editorial has shown that most readers 2. W. D. R. Hunter, in K. M. Wilbur and C. M. 
grasped the spirit of my comment-that References Yonge, Eds., Physiology of the Mollusca (Aca- demic Press, New York, 1964), vol. 1, pp. 1 and 
is, to attempt to stimulate a widespread 1. D. W. Schindler, Science 184, 897(1974). 93. 
scrutiny of impact science. A few did not 
correctly judge my intentions. 

Among these were "pure" ecologists, _______________________________________________________________________ 
who continue to ignore current environ- 
mental problems in order to pursue their  HVE with 
passion for determining the niobium con- 
tent of horsefeathers, or whatever. 

Another large group of correspondents 
were impact scientists, most of whom 
agreed with the editorial, but who almost 2 

universally said, "Our impact state- 22 

ments are not like that." Many (not all) 220'> 

of the examples they enclosed were. 0> 

I have no quarrel with the impact 2 

study concept and do not mind that my 2 safety, speed and simplicity 
own work is regarded as such by most High Voltage Electrophoresis is extremely valuable for the rapid sepa- 
scientists [for example (1)]. But much of ration of difficult compounds. Shandon's L-24 Model, working to 10kV, 
the work that I have seen has not been of makes clear, discrete separations on paper sheets up to 24" x 11". 
the rigorously documented sort de- Operator safety is double checked by two micro-switches on the trans 
scribedbyAuerbachetal. parent lid. Easy to set up, easier to clean up. Unique bottom cooling 

Loftin's last sentence describes a gen- platen uses tap water to eliminate hot spots. Model Q-1 1 with all the 
eral philosophy of science with which same features works to 5kV on paper to 11" square. Write for details to 
one must agree. Science has traditionally Shandon Southern Instruments, Inc., 515 Broad Street, Sewickley, PA 
developed as he describes, and one is 
confident that correct results will always 15143 (Pittsburgh District). 
come eventually, leaving only a relative- 
ly harmless pile of worthless papers, 
wasted man-hours, and broken test tubes 
behind. But we cannot afford to let 
impact science follow tradition. The lega- 
cy will not be broken test tubes, but 
hopelessly and permanently crippled eco -_____________________________ 

systems. 
Itisthisbeliefthatleadsmetothink PITTSBURGH * LONDON * FRANKFURT 

that impact work should be published, 
even if it is after the decisions relevant to Circle No. 29 an Readers' Service Card 
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.22 22.22 >, 2 ' furthermore, that the insulin must bind tion of the diet. This possibility is but- 
>0222 >2, 2, , to the receptor before the effect is ob- tressed by the results of several clini- 
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2 protein synthesis-stops the loss of re- ease by regulation of their diet. This ap- 
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centrations of insulin somehow provoke in the future as a result of growing dis- 
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