


Optics aren't the 
only thing to look at in a 
research microscope. 

Of course, they are the most 
important. And ours are among 
the finest in the field. 

But there are other features 
you should examine. .,.,. 

We've always tried to make 
our research instruments easy to 
use and adapt to a wide variety of 
techniques and applications. 

Many of these features aren't 
easy to see. Which is why we'd 
like to bring some of them to your 
aftention. 

Our fluotar objectives, for one 
example, offer some very distinct 
advantages. 
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The objective carrier provides system of planetary gears like the 
exceptional stability because of one shown below 
its unusually wide dovetail This is The gears move the object 

* .. .. very important for fluorescence stage and are designed to 
work with the heavy incident light produce razor sharp focusing 
Ploem illuminator. 

They're color-coded to tell you 
at a glance which type you are 
using. And the sleeves rotate for 
rapid identification That means no 
more craning your neck to identify 
the objective you're using. 

In addition, the knurled ring is There are other advantages 
placed low to make it easier to  to our research microscopes we 
change objectives, hope that you will look into such 

But don't overlook their truly as our complete range of easily 
superior optics. These are the For easy exchange the interchangeable accessories and 
result of combining the latest carrier slides Gut horizontally, low life cycle cost. 
techniques in optical design with We don't expect you to look Contact E. Leitz, In 
unique glasses developed in the inside our microscope stand. But Dept. SC-5,Rockleigh, 
Leitz Glass Research Laboratory. if you did, you'd find a complex New jersey Q7647. 
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IF YOU THINK IT DOESN'T MAKE MUCH DIFFERENCE 

WHERE YOU BUY YOUR LIFE INSURANCE... 

please look at this cost comparison for $5Q,QQQ 

5-Year Renewable Term Policies issued byTIAA and 
the ten largest U.S. life insurance companies! 

0 0 

20-YearAverage Annual Costs* for $50,000 5-Year RenewableTerm Policies 

Policies Issued To Men Policies Issued To Women 
Issue age 25 Issue age 35 Issue age 45 Issue age 25 Issue age 35 Issue age 45 

TIAA $102.50 $213.50 $497.00 $ 81.50 $142.50 $316.50 
10 Largest U.S. Companies: 

Aetna 216.00 352.00 814.00 210.00 301.00 644.50 
connecticutGenerai 223.00 378.50 816.50 204.00 313.00 673.00 
Equitabie 187.00 343.50 754.00 163.50 297.50 677.50 
John Hancock 200.50 344.00 750.00 192.00 307.50 659.00 
Massachusetts Mutual 196.00 337.50 737.00 184.50 313.00 683.00 
Metropoiitan 188.50 347.00 779.50 162.50 267.00 565.00 
NewYork Life 189.00 337.50 751.00 171.00 281.00 602.00 
Northwestern Mutual 163.00 300.00 684.00 147.00 264.00 592.00 
Prudential 164.00 300.00 592.00 146.00 242.00 462.00 
Travelers 200.50 360.50 820.00 182.00 281.00 603.00 

Mean Costfor lOCompanies 192.75 340.05 749.80 176.25 286.70 616.10 
Based on 1977 premium rates and dividend scales, adjusted for interest (4%) to recognize the time value of money; dividends not guaranteed. 

You can see from these figures that owners of TiAA policies issued to 35-year old men by the ten largest corn- 
policies enjoy substantial cost advantages over persons panies is 59% higher, a dollar difference favoring TIAA, 
insured by the country's largest commercial life insurance adding up to more than $2,500 over the next 20 years; 
companies-companies that sell one in every three even the company in the group that appears to offer the 
policies purchased by Americans each year. As a staff best bargain demands a cost 40% higher than TIAA's; 
member (either full-time or part-time) of a nonprofit the mean cost for $50,000 policies issued to 35-year old 
educational institution you are one of the limited group women by the ten companies is double that of TIAA, 
that qualifies for TIAA and the big savings this eligibility indicating savings close to $2,900 for the person choosing 
can bring. TiAA; for the most attractive commercial policy shown, 
To give you an idea of savings possible, the figures show women will pay 70% more over the years than for a TIAA 
that, as compared to TiAA: policy giving them the same benefits. 

the mean cost for $50,000 5-Year Renewable Term 

You can get all the facts about a TIAA Or mail this coupon. In either case there are no 
5-Year Renewable Term policy that can strings attached and no one will call on you. 
help secure the future for your family Life Insurance Advisory center 

the TIAA LIFE INSURANCE TEACHERS INSURANCE & ANNUITY ASSOCIATION Li by contacting 730 Third Avenue, New York, N.Y. 10017 ADVISORY CENTER. Either telephone Yes-I'd like to know more about TIAA 5-Year Renewable Term 
collect 212-490-9000 and ask for one Insurance policies. Please send personal illustrations for my age. 
of the Insurance Counselors _____________________________________________ Eligibility for TIA.A 

Name and Title Date of Birth is extended to em- 
ployees of colleges, 

Address universities, private __________________________________________ schools, and certain 
other nonprofit edu- * City, State, Zip cational or scientific 
institutions, and to 

Nonprofit Employer College, university, Private School, Etc.l the employee's spouse 
lfyourspouseisalsoeligible according to the rules when more than half 
described, please provide: of their earned income is from an eligible 

Alan L Fox c L u Joan Scott c L u Kenneth Sawyer Robert casaidy __________________________________________________ institution. _______________________________________________________________ Spouse's Name Date of Birth 

0 0 
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Density gradient spin times can be reduced 

more than 80% by SorvalI4OTD 
ultracentrifuges with new vertical rotors. 

High resolution and time sav- 
ings result when the combined 
advantages of a Sorvall? OTD 
ultracentrifuge and a Sorvall? ver- 
tical rotor are used for density gra- 
dient separations. 

These patented rotors* hold 
the tube in a fixed vertical position 
while tube contents are reoriented 
9O. The sedimentation path 
length is thus reduced from the 
length to the width of the tube, 
resulting in shorter spin times. 
Three vertical rotors are available 
to suit a wide range of capacity 
requirements. 

Typical results are shown in 
the rate zonal separation of cow- 
pea mosaic virus particles using 1 
ml samples. Use of a Sorvall? 8- 
place vertical rotor instead of a 6 *. 
place swinging bucket rotor of <%;J ' / . ,?> 
comparable tube volume reduced / 

spin time more than 80% while /< / 

maintaining resolution. These / / 

rotors are equally suitable for 
isopycnic density gradient / 

separations. 
Sorvall?OTDultracentri-  

fuges incorporate a unique low- . < 

friction oil turbine drive capable of / /  / 

providing soft starting and stop- I 
ping, and smooth acceleration 
and deceleration. The Sorvall? 
Automatic Rate Controller and 
Reograd mode of deceleration 
take full advantage of this capabil- I 
ity to avoid stirback and mixing of 
the gradient between 0 and 1,000 
rpm. 

The oil turbine drive also 
eliminates the maintenance and 
replacement of gears, belts and 
brushes. The many other features 
of OTD centrifuges include Separation of Cowpea Mosaic Virus Particles 
trouble-free self-contained cool- (Yellow Strain) 
ing system; precise, wide-range Vertical Rotor (TV-850) Swinging Bucket Rotor (AH-627) 

temperature control; and auto- Timer Setting: 45 Minutes Timer Setting: 5 Hours 

matic and manual vacuum 2 Speed: 50000 rpm Speed: 27,000 rpm 

pumping system. 
For full information on Sor- - 

vall? OTD ultracentrifuges and 
vertical rotors, write to Du Pont 
Instruments, Biomedical Division, 
Room 36512, Wilmington, DE Rate-zonal separations in the SorvaH 0T1Y65 using 1.ml sample volumes, 
19898. 05 Patents 3,gg8,383 and 4015,775 1040% sucrose gradients (33 ml) at 4 C. Peaks at 95S and 1155. 

With Sowa115 Centrifuges the spin times are changing. 

Du Pont Instruments (OU PONT 
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The New York Academy of Sciences Announces 

Herbert J. Kayden, M.D., Chairman of Science Week 

June21 -30,1978 New York Hilton Hotel 

Thre aj r I ternational cientific Conferences Organized y: 
E.Cuyler Hammond, SeD., William J. Nicholson, Ph.D., 
John A. Moore, D.V.M., Irving J. Selikofi, M.D. 

sbest S X 0 r June24, 25, 27 alo enated Aro atic 
ydrocarbon June 24,25,27 

* Asbestos disease in employed and high-risk groups 
* Can an acceptable standard for industrial use of * Production, chemistry and distribution 

asbestos be projected? * Animal toxicity and metabolism 
* The vexing shipyard problem * Human health effects 
* What to do about the asbestos currently in place in industry * Neurological and behavioral abnormalities 

The problem of maintenance, demolition, waste disposal * Carcinogenicity 
* Environmental asbestos disease * Reproductive effects 
* Public health control of environmental asbestos disease * Immunological abnormalities 
* Problems in the care of the injured workman * The Hudson River-a case study 
* Anticipation of future problems * Surveillance of future environmental contaminants 

* Unresolved issues in the conflict between individual freedom 
and social control Health * Approaches to public control of environmental health a ar S June 28, 29, 30 hazards 

* The scientific basis for estimating risk * Theory and practice in risk-benefit analysis 
* The consequences of environmental hazards to human * Experiences in controlling exposures to important carcinogens 

health in the United States 
* Scientific uncertainties in evaluation of environmental * Constraints in the rationalization of social response to 

disease environmental hazards 
* Social responses to estimated risks of environmental disease * The problem of ill-utilized data 
* Public involvement in risk assessment and standard setting * Media priorities and responsibilities 
* International differences in decision-making on environmental * Resolution of controversy 

controls * Prospects for the control of environmental disease 

Also, two plenary sessions, short courses, two debates, dinners, workshops, field trips, and receptions. 
PLEASE MAIL THE ATTACHED CARD FOR PROGRAM AND REGISTRATION FORMS 
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3rd ANNUAL AAAS COLLOQUIUM ON 

20=21 June 1978 
Mayflower Hotel 

Connecticut A venue, NW 

Washington, D. C. 

The AAAS R&D analysis project, sponsored by the AAAS Committee on Science and Public Policy and ini- 
tiated in 1976, has resulted in two well-received books on research and development in the federal budgets for 
FY 1977 and FY 1978, and two highly successful colloquia in June of 1976 and 1977, attended by 200-250 AAAS 
members, government officials, and others. 

The third annual AAAS report on R&D in the federal budget for FY 1979 and including a special section on 
R&D in industry and its impact on the economy will be the subject of the 3rd AAAS R&D Policy Colloquium. 
This June colloquium will offer a forum for constructive discussion of current issues in federal and industry 
R&D with officials of the Executive and Legislative branches and leaders from industry and universities. Re- 
search & Development: AAASReport III by Willis H. Shapley and Don I. Phillips, will be available for the June 
1978 colloquium. 

Colloquium Topics 

Topics to be discussed by leaders in government, industry, and the scientific and technical community will 
include: 

Federal R&D - Policies and Issues 
* Current Policy Issues in R&D: Carter administration R&D policies; federal support of basic research; poli- 

cies for applied research and technology development; the "investment" concept of R&D. 
* R&D Issues in the Budget: Issues in the FY 1979 budget; issues to be faced for FY 1980. 
* Impacts of Federal R&D: Institutional impacts of current R&D policies and budgets on universities, federal 

agencies, laboratories, and industry. 
* Problems for the Future: Future levels of federal R&D support; management and utilization of R&D funds; 

over- bureaucratization of federal R&D. 

R&D in Industry and the Economy 
* Factors Governing Industry Investment in R&D: Economic and financial problems; federal policies; federal 

regulations. 
* R&D and the Economy: Relationships of R&D investment to future economic welfare; economic justifica- 

tions for R&D. 
* R&D Investment Required: Possible industry underinvestment in R&D; the proper level of investment might 

be determined; what actions industry or government should take. 
* Need for Better Understanding: Further studies needed; problems of obtaining more meaningful data; pos- 

sible useful roles of AAAS, its affiliated societies, and of industrial groups. 

716 scIENcE, VOL. 200 



* 3rd R&D Colloquium Washington 20-21 June 1978 

The third AAAS R&D Policy Colloquium will be held on Tuesday and Wednesday, 20 and 21 June 1978 at the 
MAYFLOWER HOTEL, 1127 Connecticut Ave., NW, Washington, DC 20036. [Although commercial parking 
is available in the vicinity of the Mayflower, the Hotel is a short walk from the Farragut North (Red Line) and 
Farragut West (Blue Line-connecting to National Airport) Metro stops.] 

AAAS Colloquium (20-21 June) Advance Registration; enclosed is: 
H $80 Full Registration (includes lunch on both days, dinner on Tuesday, the R&D: FY 79 Report, and the 

Colloquium Proceedings) 
H $45 Partial Registration (includes Report and Proceedings only) 
Lii $25 Student Registration (includes Report and Proceedings only; available to full-time graduate or un- 

dergraduate students only) 

Separate Meal Tickets (lunches at $12 and dinner at $16): 
H lunch on Tues., 20th; H dinner on Tues., 20th ii lunch on Wed., 21st 

Previous Reports and Proceedings (at $5 each): 
H R&D: FY 78; H R&D FY 77 LI Proc. 77 Col.; Li Proc. 76 Col. 

Program, badge, meal tickets, and R&D: FY 79 Report will be sent about 12 June; previous reports ordered will 
be sent as soon as possible; Proceedings of 78 Colloquium will be sent as soon as available. 

REGISTRANT'S NAME_______________________________________________________ 
tlai namcl tfiri and inlilal) 

REGISTRANT'S AFFILIATION _________________________________________________ 

REGISTRANT'S ADDRESS _____________________________________________________ 
lsircci and numbcv) 

Icily) (siaic and Ztt) 

Mail to: tl t1AS Meetings R&D; 1776 Massachusetts A ye., NW; Washington, DC 20036 

AAAS Colloquium (20-21 June) Hotel Reservation: 

ROOM: - Single ($46*); Double ($58 *); Twin ($58*) 

*Plus 8Wo D.C. sales tax; for special government-employee discount, present evidence of employment at 

time of Hotel Registration and check here I 

ARRIVAL: Date _________________________; Time: _________________________ Be sure to list definite arrival and departure dote 
rtnrl time. I-lute! reservations will he held on/v until 
6p. to. unless otherwise specifier!. Check out tioie is 

DEPARTURE: Date ________________; Time: 3:00 p.iii. 

NAMES AND ADDRESSES OF ALL OCCUPANTS OF ROOM: 

Name _________________________________________ Name _________________________________________ 

Address _____________________________________________ Address _____________________________________________ 

City State ZIP________ City State ZIP________ 

Mail to: AAAS Meetings R&D; 1776 Massachusetts A ye., NW; Washington, DC 20036 
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LETTERS 

Methyichioroform in the Stratosphere 

In the report by McConnell and Schiff 
(13 Jan., p. 174), the authors imply that 
the staff of the Environmental Protection 
Agency (EPA) has been unaware of or 
unconcerned about the potential prob- 
lem of stratospheric ozone depletion by 
methylchloroform. The first published 
work suggesting an appreciably longer 
half-life than the about 1-year lifetime 
ctted by the National Academy of Sci- 

cise.volume$-iPthJ ii ences (1) apppeared in 1977 (2). On 14 
5 ul range t.his d.isp'er V March 1977, Walter C. Barber, director 

do it with better than -[-5% of EPA's Office of Air Quality Planning and Standards, sent a memorandum to repeatabilities, I ml to 1 0 ml Ken Johnson, EPA's acting assistant ad- 
at F.03O/o. Write for free cata- ministrator for toxic substances, on the 

.pa.fly,.P.O."Significance of methylchloroform and 
Bo.x 1.0.030., Re.no,.NV..8.95.1.0 other halocarbon solvents to strato- 

spheric ozone depletion." Barber stated III4IIILIW 9UI (in part), "The purpose of this memo is 
to advise you that our proposed strategy 
to control photochemical oxidants may 
increase the emissions of low reactivi- 
ty halocarbons which would affect the 

tospheric ozone layer. .. . We are 
ised by Dr. Altshuller in his February 

memo to Joe Padgett that recent in- 
vestigations indicate that methylchloro- 

Circle No. 55 on Readers' Service Card form, and possibly other halocarbons, 
may contribute to the depletion of strato- 
spheric ozone. If this is true, our present 
oxidant strategy may be working at 
cross-purposes to the Agency's efforts to 
safeguard the ozone layer. ... I would 
appreciate your keeping my office in- 
formed of any decisions reached by your 
office regarding the significance of these 

TECHNOLOGY compounds to stratosphenc ozone de- 
pletion." EPA's Office of Toxic Sub- 
stances is cognizant of the issue and is 
reviewing the scientific evidence accu- pHAND IONS 
mulated to date. Needs only 1/10th of a drop! I The investigations mentioned were 
those reported by Singh (2-3) of SRI In- Extremely slow flow rate ternational, Crutzen and Fishman of the 

prevents contamination . .1 Smallest and fastest National Center for Atmospheric Re- 
Qf micro samples 7 pH probe available search (4), and Crinn, Rasmussen, and 

Robinson (5) at Washington State Uni- 
Responds in 5 seconds from versity. All of these investigations were 
pH 7 to pH4 supported in part or fully by our labora- 

tory in EPA's Office of Research and De- 
... .. . velopment. We supported this research 

based on the perception we had that 
there was insuffictent concern about the 

- - effects on ozone depletion caused by 
more persistent chlorinated and bromi- 
nated hydrocarbons. We took this posi- P11 i c r a e I e ct ro ci e S. I ii C tion as early as 1975 in a report issued in 
December of that year (6) and submitted 

Londonderry, New Hampshire 03053 to the subcommittee on public health and environment of the House Committee 
on Interstate and Foreign Commerce by 

718 Circle No. 19 on Readers' Service Card ScIENcE, VOL. 200 
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our laboratory. In that report (6, p. 11) 
we identified methylchloroform as a key 

compound for which measurements 

were required in the troposphere and Onig W escor stratosphere. 
It should be clear that the EPA staff 

has been fully aware of the need to inves- 
tigate methylchloroform's role in the de- can give uou the 
pletion of stratospheric ozone and that 
we have been following the development 

of scientific evidence to support the need complete picture for action very closely. 

A. P. ALTSHULLER 
Environmental Sciences Research in osmometrg 
Laboratory, Environmental 
Protection Agency, Research 
Triangle Park, North Carolina 2771] 

You need to measure high molecular weight 
References plasma proteins as well as low molecular weight 

1. Halocarbons: Effects on Stratospheric Ozone metabolites to get the whole picture in water/solute 
(National Academy of Sciences, Washington, balance. 
D.C., 1976). 

2. H. B. Singh, Geophys. Res. Lett. 4, 101 (1977). 
3. ____, ibid., p. 453; Atmos. Environ. 11, 8t9 That's why WESCOR developed the Model 4100 
4. RCrutzen and J. Fishman, Geophys. Res. Lett. Colloid Osmometer as a complement to its pace- 

4, 32t (1977). 
5. E. P. Grimsrud and R. A. Rasmussen, Atmos. setting 5100 series vapor pressure micro 

Environ. 9, 1014 (1975). osmometers. 
6. Environmental Sciences Research Laboratory, 

Report on the Problem of Halogenated Air Pol- 
lutants and Stratospheric Ozone (Report No. See how economical it all is, too. For little more 
600/9-75-008, Environmental Protection Agen- than you'd pay for another manufacturers colloid 
cy, Research Triangle Park, NC., t975). system alone, you can have both of the WESCOR 

instruments shown here. 
McConnell and Schiff state that about Please contact us for applications, literature, and 

15 percent of the methylchloroform re- specifications. 
leased at ground level shall enter the 
stratosphere, making it potentially signif- 
icant in the depletion of stratospheric WESCOR, INC 
ozone. The authors also state that the 
Environmental Protection Agency has 459 South Main Street Logan, Utah 84321 
classified methylchloroform a "safe" 
chemical because of its low reactivity Phone (801) 752-6011 TwX 910-971 5870 wEScOR LOGA 
(inability to produce significant photo- The 

chemical pollution), thereby possibly leader in osInomeirU 

creating a stratospheric problem. It is 
implied that EPA decisions involving Ol44fPfe 

emission control strategies are made O/r 

with consideration for the lower at-  0 
mosphere and largely disregard the up- 
per atmosphere. 

I believe that several conclusions of "4s/?u High molecular wt. solutes 
McConnell and Schiff need to be restated 
in better perspecttve. 

1) Methylchloroform is important 
from the point of view of stratospheric 
ozone depletion only when a large tropo- 
spheric residence time of 8 years is used 
in the model. Such a model allows the 
calculation that about 15 percent of the 
methylchloroform released into the at- 
mosphere enters the stratosphere, thus 
making it significant to stratospheric 
ozone depletion. 

2) The first study (1) suggesting that 
the tropospheric residence time of 
methylchloroform is 7 years was pub- 
lished about a year ago. A second study 
refined the earlier analysis and suggested 
a tropospheric residence time of 8 to 11 

For Literature Circle Reader Service No. 47. 
19 MAY 1978 For Demonstration Circle Reader Service No. 97. 719 

our laboratory. In that report (6, p. 11) 
we identified methylchloroform as a key 

compound for which measurements 

were required in the troposphere and Onig W escor stratosphere. 
It should be clear that the EPA staff 

has been fully aware of the need to inves- 
tigate methylchloroform's role in the de- can give uou the 
pletion of stratospheric ozone and that 
we have been following the development 

of scientific evidence to support the need complete picture for action very closely. 

A. P. ALTSHULLER 
Environmental Sciences Research in osmometrg 
Laboratory, Environmental 
Protection Agency, Research 
Triangle Park, North Carolina 2771] 

You need to measure high molecular weight 
References plasma proteins as well as low molecular weight 

1. Halocarbons: Effects on Stratospheric Ozone metabolites to get the whole picture in water/solute 
(National Academy of Sciences, Washington, balance. 
D.C., 1976). 

2. H. B. Singh, Geophys. Res. Lett. 4, 101 (1977). 
3. ____, ibid., p. 453; Atmos. Environ. 11, 8t9 That's why WESCOR developed the Model 4100 
4. RCrutzen and J. Fishman, Geophys. Res. Lett. Colloid Osmometer as a complement to its pace- 

4, 32t (1977). 
5. E. P. Grimsrud and R. A. Rasmussen, Atmos. setting 5100 series vapor pressure micro 

Environ. 9, 1014 (1975). osmometers. 
6. Environmental Sciences Research Laboratory, 

Report on the Problem of Halogenated Air Pol- 
lutants and Stratospheric Ozone (Report No. See how economical it all is, too. For little more 
600/9-75-008, Environmental Protection Agen- than you'd pay for another manufacturers colloid 
cy, Research Triangle Park, NC., t975). system alone, you can have both of the WESCOR 

instruments shown here. 
McConnell and Schiff state that about Please contact us for applications, literature, and 

15 percent of the methylchloroform re- specifications. 
leased at ground level shall enter the 
stratosphere, making it potentially signif- 
icant in the depletion of stratospheric WESCOR, INC 
ozone. The authors also state that the 
Environmental Protection Agency has 459 South Main Street Logan, Utah 84321 
classified methylchloroform a "safe" 
chemical because of its low reactivity Phone (801) 752-6011 TwX 910-971 5870 wEScOR LOGA 
(inability to produce significant photo- The 

chemical pollution), thereby possibly leader in osInomeirU 

creating a stratospheric problem. It is 
implied that EPA decisions involving Ol44fPfe 

emission control strategies are made O/r 

with consideration for the lower at-  0 
mosphere and largely disregard the up- 
per atmosphere. 

I believe that several conclusions of "4s/?u High molecular wt. solutes 
McConnell and Schiff need to be restated 
in better perspecttve. 

1) Methylchloroform is important 
from the point of view of stratospheric 
ozone depletion only when a large tropo- 
spheric residence time of 8 years is used 
in the model. Such a model allows the 
calculation that about 15 percent of the 
methylchloroform released into the at- 
mosphere enters the stratosphere, thus 
making it significant to stratospheric 
ozone depletion. 

2) The first study (1) suggesting that 
the tropospheric residence time of 
methylchloroform is 7 years was pub- 
lished about a year ago. A second study 
refined the earlier analysis and suggested 
a tropospheric residence time of 8 to 11 

For Literature Circle Reader Service No. 47. 
19 MAY 1978 For Demonstration Circle Reader Service No. 97. 719 



years, with 8 years as the best estimate HO have yet to conclusively support the 
2). This estimate was supported by hypothesis of reduced HO levels. 
Crutzen (3) with the application of his While I personally support a methyl- 

photochemical model. chloroform lifetime of 8 years, the au- W E 3) All information available before thors have presented conclusions based 1977 suggested a tropospheric lifetime on information that has only been pro- 
ANSWER for methylchloroform of from 1 to 2 posed in the last year. Since the matter 

years (4, 5). The National Academy of of longer methylchloroform lifetime in 
Sciences report published in 1976 calcu- the troposphere (or low HO values) has 
lated the residence time as being be- not yet been conclusively resolved, the 
tween 1.0 and 1.4 years (4). wide range of uncertainties should be 

4) Should the residence time of considered. The lack of consideration of 
Y O U R dtO 2 years, as was believed before 1977, sion in the report by McConnell and methylchloroform in the troposphere be these uncertainties is a significant omis- 

the conclusions of the study presented Schiff. The inference that EPA decisions 
by McConnell and Schiff would be inval- disregard the upper atmosphere may or 

IN STA N T and the impact of methyichioroform may not be true, but the example of on the stratosphere would not be signifi- methylchloroform is a poor one with 

cant. which to make such a case. The need for 

PIC T U R E 5) Because the EPA control strategies nontoxic chemicals (solvents) with life- 
referred to by the authors were formu- times of 0.5 to 1 year ("safe") still re- lated before 1977, it was quite justifiable mains a desirable goal that is consistent 

to call methylchloroform a "safe" with the upper and lower atmospheric re- 
solvent. A tropospheric residence time quirements. 1}JjJjjJjJ of Ito 2 years would mean that methyl- HANWANT B. SINGH 

3STANTLY. chloroform was unreactive enough to not SRI International, cause photochemical pollution prob- 333 Ravenswood Avenue, 
lems, but reactive enough to have no se- Menlo Park, California 94025 rious impact on the stratosphere. In ad- dition, the stratospheric ozone destruc- References 

That's what our Technical Assis- tion by chlorine-containing chemicals 1. H. Singh, Geophys. Res. Lett. 4, 101 (1977). 2. ___-, ibid., p. 453. 
tance Service is all about. Make was probably not known at the time the 3. P. Crutzen and J. Fishman, ibid., p. 321. 4 Halocarbons: Effects on Stratospheric Ozone one toll free call, and we'll find EPA strategies were formulated. Thus, a (National Academy of Sciences, washington, answers for your instant picture case for disregard of the upper atmo- D.C., 1976). 

5. F. M. Luther, "Lawrence Livermore Laborato- 
questions and provide immediate sphere cannot be made against EPA ry. First annual report to the High Altitude Pol- 
application assistance; or tell you based on the history of EPA regulations lution Program" (UCRL-50042-76, prepared un- 

der contract DOT-TSC-76- 1, for the Department 
about our instant photographic dealing with the control of methyl- of Transportation, washington, D.C., 1976). 6. v. Chang, private communication. systems and our 15 types of pro- chloroform. 
fessional instant film; or arrange 6) A longer residence time for methyl- 
a demonstration at your facility, chloroform in the troposphere has impli- We are sorry that the authors of the 
It's free. Polaroid? cations far beyond the impact of methyl- above letters have interpreted our report chloroform alone. Reduced hydroxyl as an attack on the Environmental Pro- 

radical (HO) concentration (vw 4 x l0 tection Agency. This was certainly not 
molecules per milliliter) is implied that our intention. We undertook the work 
would result in longer residence times of primarily to study the possible effects of 
a vast number of atmospheric pollutants. reasonable scenarios for future methyl- 
The significance of low HO levels to the chloroform releases on the ozone layer. 
lower and upper atmospheric pollution The results made it worthwhile to draw 
has already been discussed in the litera- attention to the possibility that regula- 
ture (1-3). The authors appear to have tions directed to improvement in envi- 
"tuned" their model to achieve these ronmental quality at one location may 
low HO concentrations in order to simply transport the problem elsewhere. 
"force fit" an 8-year methylchloroform This is precisely what did happen in 
residence time. These low HO values are the case of methylchloroform, albeit in- 
in disagreement with the values in the advertently. Legislation was enacted to 
authors' own earlier publications, as well restrict the use of trichloroethylene, and 

FR T h as most other models in existence (4, 5). the result was a large-scale substitution TOLL 
To the best of my knowledge, Crutzen of methylchloroform, for which no re- 
(3) is the only modeler who has ef- strictions were indicated. "HOTLINE" 
fectively reconsidered his model and A preprint of our report was made 

800-225-1618 supported the hypothesis of reduced HO available to EPA in November 1976. We levels. It is commonly agreed however, were indeed impressed with the interest 
(In Massachusetts, call collect: that most models can be "tuned" easily and quick response of EPA once they 

617-547-5177) to calculate low HO levels, so the results were alerted to the problem by our re- 
cannot be considered as confirmatory port and by others quoted in Altshuller's 
evidence (6). Direct measurements of letter. It may be noted, however, that to 
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a',, &,I/?9i/:j/i:Q>i/fQ.  our knowledge the regulatory situation . . ' remains as described in our report. 
ii" * In our calculations we did not "tune" You're  a 

our model to obtain hydroxyl radical . (HO) concentrations to "force fit" the 8- 
year residence time for methychloro- 

uou're orta form. The HO concentration was gener- ated by the model, as we described in de- 

tail Singh is quite correct in stating that 
the residence time, and consequently, 

the conclusions reached, depends direct- ly on the HO concentration. We have 

ru'gacro i@ I@ made this point very explicitly in the re- 
port. However, we also point out that 
there are constraints in any model calcu- 

_ (lx to2Ox) 
lations to any "tuning" for HO; in our 
case higher concentrations of HO would 

nrt  ilk H be incompatible with methylchloroform 
[I ( ( *WE*WmW WV EUE* measurements. We understand that there 

',. I 
H are discrepancies among scientists' 

'' '' measurements of methylchloroform, par- 
ticularly with respect to hemispheric 

I ratios, and would support further mea- 
I surements to improve the assessment of 

the problem. 
In conclusion, we would not want to 

argue that EPA was unjustified in their 
1 1970 regulatory action based on the sci- 

I entific knowledge available at that time. 

I But it does seem worthwhile to point out 
the need to be aware of the kinds of pit- 
falls that may ensue from regulations and 

I to urge a continuing reassessment of 

I their consequences in the light of new in- 
formation. 

WILD M-400 PHOTOMAKROSKOP. J. C. MCCONNELL 
I Thebinocularautomatic macro recording 

system, shown here with transmitted light Department of Physics, 
illumination on darkfield / brightfield I York University, 
transillumination stand, with lens, and Downsview, Ontario M3JJP3, Canada 
35mm magazine. * 

H. I. SCHIFF 

W tWth5e iiM400, w# bok Department of Chemistry, 
i W'kt1pr York University 

A11 gdn'ant-s, ... 

WILD M-400 WITH REFLECTED ] An Endothermic "Nessie?" 

LIGHT COMBINATION 
,. . .. - - ..... InJeanMarxsdiscussionofthedino- 

4IlSU L!1 saur endothermy-ectothermy debate 
(Research News, 31 Mar., p. 1424), it is 

 rWih hAo4i0d0 r.4 ff4ii I pointed out that dinosaur fossils have 
been recovered in Cretaceous Arctic 

. . 4& PIl 4 I Circle regions, where, perhaps, only 
  endothermic animals could have sur- 

 't' vived. 
I Curiously, one of the arguments 

against the supposed Nessiteras rhom- 
bopteryx of Loch Ness (see Science, 9 

Jan. 1976, p. 54) being a "prehistoric 
I reptile" has been that such ectothermic 

- ,. .  animals could not survive in the almost 

I constant 420F temperature of the 1000- 
ii foot-deep loch. 

If the endothermy school is correct, it 
Wtt4' 1cttlerll Ci rta  makes the existence of Nessiteras more 

-' reasonable. Or, put the other way 
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wipes out department at Yale" (News 2.2 .0 AMales 

0@ 
and Comment, 17 Mar., p. 1189) con- 
tains several inaccuracies which should 1.0 2.0 3.0 4.0 5.0 6.0 
be put straight. The initiative for discon- coded number of articles 
tinuing the Department of the History of Fig. 1. Mean log salary plotted against mean 

Science and Medicine at Yale did not number of articles for groups homogeneous 
originate in the School of Medicine. The with respect to sex, rank, and departmental 
fourth professor was George (not affiliation (3). For each group N ? 25. 
Charles) Rosen. At no time did the medi- 
cal school "want to deploy the vacant ward and Goldstein and many others, I Count 
professorship in a subject such as the refer the reader to Fig. 1, which is de- ing a gel ethics of medicine." In fact, the School rived from Bayer and Astin's data (2). In like 

of Medicine is currently engaged in a that figure it is evident that there are sex is 

search for an individual to fill a senior differences in both number of pub- 
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Section of the History of Medicine. 
ROBERT W. BERLINER (3) based on the means of other homoge- 

Office of the Dean, neous groupings in the same population, indicates that there is no systematic sal- You may not get a satisfactory 
School of Medicine, Yale University, ary differential attributable to sex per se. result unless you know your 
New Haven, Connecticut 06510 Although in some of these groups men polymers as well as your vine- 

seem to have been paid more than wom- yards. Yet the number of dif- 
en, the opposite seems true equally of- ferent gels used for electro- 

Sex Differentials in Salaries: ten. phoresis in biomedical research In many respects this way of looking is almost infinite. So to avoid 
Faults in Analysis of Covariance at the data is also vulnerable to criticism. gel counting errors before they 

Much criticism has been leveled No claim is made from this analysis that happen, call or write our LSC 
against the use of covariance procedures a sex differential in salary is not present. Applications Laboratory, It seems reasonable to suppose, how- where helping with counting to adjust for known differences among 
populations in order to test for hypothe- ever, that one should be able to detect a problems is the staff's principal 
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Bayer and Astin (23 May 1975, p. 796) pear disproportionately higher on the and ECONOFLUORTM which 
relative to salary differences between variate (when the variate and the covari- is very simple and avoids prob- 
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ductivity. As a result, one cannot infer a cation, biology, physical sciences, social sci- 617-482-9595) ences, fine arts, humanities, health. NEN chemicals GmbH: D-6072 Dreieich, W. Germany, 
salary differential because of sex from 2. I thank Bayer and Astin for making these avail- Daimlersirasse 23, Posilach 401240, 

able. Telephone: 106103185034, Telex; 4-17993 NEN 0 the analysis offered by Bayer and Astin. 3. Tables upon which Fig. 1 and the other figures NEN canada Lid., 2453 46ih Avenue, 
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19 MAY 1978, Volume 200, Number 4343 SC I E NCE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Another Go at Federal Education 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- There is something beautiful and good in the vision of Cabinet rank for 
nority or conflicting points of view, rather than by pub- education. There is to be a seat at the table at last, in the heady company of 
lishing only material on which a consensus has been defense, foreign affairs, and energy. There is a hopeful glimpse of new polit- 
reached. Accordingly, all articles published in Science 
including editorials, news and comment, and book re- ical power, built on a unified education constituency. Such is the spell views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the wrought by the sorcery of reorganization. 
AAAS or the institutions with which the authors are af- Whether a remodeled government architecture ensures more quality and 
filiated. 

EdItorial Board vitality in education in the United States is by no means clear. To para- 
1978: RICHARD E. BALZHISER, JAMES F. CROW phrase Thomas Huxley, size is not grandeur and territory does not make an HANS LANDSBERG, EDWARD NEY, FRANK W. PUTNAM, educated nation. In the past three decades, federal education priorities have MAXINE SINGER, PAUL E. wAGGONER, F. KARL wIL- ziooed and zagged and it is hard to put a name to what has come out of them, 

LEN BROCK 
1979: E. PETER GEIDUSCHEK, WARD GOODENOUGH, although there is evidence that federal leverage played a large role in open- 

N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. 
LONG, NEAL E. MILLER, JEFFREY J. WINE ing up educational opportunity and that science curricula took a turn for the 

Publisher better. But given the built-in aversion to federal authority over the educa- 
WILLIAM D. CAREY tion process, expectations for striking change were too optimistic. The 

Editor President sees balkanization of federal responsibility as a problem, and to 
PHILIP H. ABELSON an extent he is right. But pretentious efforts at reorganization are unlikely 

Editorial Staff to make a difference unless driven by new consensus strategies, which to 
Managing Editor Business Manager date have not turned up. 
ROBERT V. ORMES HANS NUSSBAUM If little is to be gained by reorganizing federal education programs, the 
Assistant Managing Editor Production Editor 
JOHN E. RINGLE ELLEN E. MURPHY next question is whether something is to be lost. lt is not an idle question, 
News and Comment: BARBARA J. CULLITON, Editor; given the jarring news that the National Science Foundation is to be 

LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH 
SHAPLEY, R. JEFFREY SMITH, NICHOLAS WADE, JOHN stripped of most of its science education programs. Although science educa- WALSH. Editorial Assistant, SCHERRAINE MACK tion in NSF is not what it once was, it still commands and deserves respect 

Research News: ALLEN L. HAMMOND, Editor; RICH- in the scientific community. The prospect of its assimilation by the conglom- 
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX, 
THOMAS H. MAUGH II, WILLIAM 0. METZ, ARTHUR L. erate department of education is unsettling, since no bill of particulars RoBINsoN. Editorial Assistant FANNIE GROOM has been presented to show that a superagency would do more than dis- 

Associate Editors: ELEANORE BUTZ, MARY DORF- 
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB tribute mediocrity uniformly. 

Assistant Editors: CAITILIN GORDON, RUTH KUL- Time was when science education made up half of the NSF budget, com- STAD, Lois SCHMITT, DIANE TURKIN 
Book Reviews: KATHERINE LIvINGSToN, Editor' pared with only 8 percent of a larger budget now. If we understand the LINDA HEISERMAN, JANET KEGG government's intentions, NSF's statutory charter for science education 
Letters: CHRISTINE KARLIK would not be revoked even though its programs would be handed off. Puz- 
Copy Editors: ISABELLA BOULDIN, OLIVER HEAT- zling as that may be, what is even more troubling is the severing of science WOLE 
Production: NANCY HARTNAGEL, JOHN BAKER; YA education from the major-purpose agency concerned with the state and LI SWIGART, ELEANOR WARNER; JEAN ROCKWOOD, progress of science. In a new education department dispensing $18 billion, 

LEAH RYAN, SHARON RYAN 
Covers, Reprints, and Permissions: GRAYCE FINGER the forlorn science education component would amount to two-tenths of a 
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2 3'-Dideoxyn ucleoside 
5'-Tri phosphates 

DNA Sequencing Reagents 
(chain - Terminators) 

/ 4831 2', 3'-Dideoxythymidine 5'-Triphosphate 
Pkg. Sizes and Prices 
5 mg ,... $40.00 25 mg ....... $175.00 

4823 2 3'-DideOxyCytidine 5.Triphosphate 
Price of Model Pkg Sizes and Prices' 

Shown: $305   . $6n,o0 5x4 emotes ... $275.00 

* VARIABLE: From 0 to 1000 mI/mm. 4819 2 3'-Dideoxyadertosine S'-Triphosphate 
* VALVELESS: No valves to stick or clog. Pkg Sizes and Prices' 
* POWERFUL: Pressure to 100 psi9.  .nmoles ... $60.00 5x4 1ttmoles ... $275.00 

* ACCURATE: To 0.1 O/o repeatability. 4817 2', 3'-Dideoxyguanosine 5'-Triphosphate 

* DEPENDABLE: Only one moving, wetted part. Pkg Sizes and Prices 

* VERSATILE: Meter liquids, gases, and slurries. 4 xmoles... $60.00 5x4 lie moles ... $275.00 
* MOTORS: AC, DC, X-proof, stepper, etc. Available 1mm stock excellence in biochemist 

______ 
fribiochemicals, inc. 

1037 NEST McKINLEY AVENUE A1lLWAuKEE, NlS 53205 
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Since the column is the least expensive part of your liquid chromatograph,why not use the best? 
Bio-Rad's new HPLC columns 

Bie-Rad's HPLC columns are the best 
available. That'because Bio-Rad brings 
more than 2Oyears of liquid chromatog- 
raphy experience to HPLC technology. 
Bio-Red provides columns with guaran- 
teed efficiency (up to 25,000 plates! 
meter), guaranteed peak symmetry, and superior performance with your instru- 
mentation (or we'll take it back!) 

Bio-Rad has the best columns avail- 
able for adsorption (Blo-Sil HP-b), re- 
verse phase (Bio-Sil ODS-bO), and ion- 
exchange (Aminex resins) chroma- 
tography. 

Blo-Rad has prepared an eye-opening 
guide to HPLC column evaluation. For 
your copy, contact: 

2200 Wright Avenue * Richmond, CA 94804 
Phone (415) 234-4130 
Also in: Rockville Centre, N.Y.; Mississauga, 
Ontario; London; Milan; Munich; Sao Paulo; Vienna. 
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look like 'S'Snjlt this? 
If so, you need our attractive Science Binders to keep 

FOR MEASURING HMG-Co A your copies of Sc/ence in good condition, and available 
REDUCTASE ACTIVITY for quick, easy reference. Simply snap the magazines 
CoA,DL-3-[methyl-3H]-Hydroxy-3- in or out in a few seconds-no punching or mutilating. 

methylglutaryl 2-lOCi/mmol They open FLAT-for easy reference and readability. 
Aqueous HOl solution, pH-3, in dry ice. Sturdily constructed, these maroon imitation leather bind- NET560 501i.Ci 25Oi.Ci ers stamped in gold leaf will make a fine addition to 
also: your library. 
CoA,DL-3-[glutaryl-3-14C]-Hydroxy-3- Sc/ence Binders hold one three-month volume of Science. 
methylglutaryl 40-6OmCi/mmol They have a 3-inch back and 14 fasteners. $6.00 each. 
Aqueous solution, in dry ice. Four binders, $22.00. (Pieaseaiiow6to8weekatordeiiverv) 
NEC-642 lQi.tCi 5OCi 
Twelve additional CoenzymeA derivatives For orders outside the United States add .60 cents per 

available. Send for our new Lipids Brochure. binder. Imprint: name of owner, year of issues (for exam- Notforuseinhumansorclinicaldiagnosis. pIe: 1972-4 or vol. 178), add $1.00 per binder. New England Nuclear Send to "Binders" 
549 Albany Street, Boston, Mass. 02118 AMERICAN ASSOCIATION for the 
Call toll-free: 800-225-1572 [,?4 ADVANCEMENT OF SCIENCE 
(In Massachusetts and International: 617-482.9595) 1515 Massachusetts Avenue, NW. 

NEN Chemicals GmbH, Dreleich, VJ. Germany: NEN Canada Ltd., Lachine, Quebec Washington, D. c. 20005 
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Computerized 
Scanning Densitometer 
System 

* Reflectance, fluorescence and transmission scans 
* All media, including cellulose acetate, agarose, 

paper,TLC, radiochromatograms, gel tubes 
* Up to 20 cm x 20 cm sample size 

* * Automatic zero 

* Monochromator; 190 to 740 nm 

- * 0.2% resolution 

* Computing integrator prints four lines 
per second 

* Automatic or manual fraction detection 

* 100 slit-size combinations 

GBNEAL 
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