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Advanced analytical instrumentation 

Ultracentrifugation... and talented technical people, normally 
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chemicals, are available for contract or 
individual task assignments for institu- 
tional and industrial laboratories. 

Instrumentation for the work includes 
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eters. Analytical data is computer- 
processed under programs specially analytical services developed for rapid and positive data services are prompt, 
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sent out within two weeks from receipt 
of samples. 

Our advanced analytical capabilities 
* .. yours when you need them come from more than 20 years in pro- 

ducing and testing the finest high-purity 
enzymes and biochemicals. Find out 
how they can speed and improve your 
work. Ask for our analytical services 
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Avoid journal mutilation. 
(Don't clip this invaluable listing of 
new high specific activity labeled 

ribo- and deoxyribonucleotides. 
Ask us for a spare copy instead.) 

Invaluable Listing 
Specific 
Activity 

bonucleotides (4C) me/mM 
enosine 5'-Triphosphate (Crystalline) (8 '4C) Na 15-25 
enosine 5'-Triphosphate (8 C) Li4 35-50 
enosine 5'-Triphosphate (8 4C) Na4 35-50 
tidine 5'-Triphosphate (2 C) Li4 20-35 

Guanosine 5'-Tri phosphate (8 '4C) Li4.35-50 
Uridine 5'-Triphosphate (2 4C) Li4 20-35 
Ribonucleotides (3H) c/mM 

>0>8 Adenosine 5'-Triphosphate (8 'H) Li 12-15 
Cytidine 5'-Triphosphate (5 'H) Li4 5-15 
Guanosine 5'-Triphosphate ('H) Li4 1-1.5 

4> ? '4?8 Uridine 5'-Triphosphate (5 'H) Li4 10-25 
Deoxyribonucleotides 74C).. inc/mM. 
Deoxyadenosine 5'-Triphosphate (8 'O Na, 30-50 
Deoxycytidine 5'-Triphosphate (2 4C) Li4 30-50 
Deoxyguanosine 5'-Triphosphate ('4C) Li4 (U) 200-250 
Thymidine 5'-Triphosphate (2 4C) Li4 40-50 

Deoxyribonucleotides ('H) c/mM 
v Deoxyaclenosine 5'-Triphosphate (8 'H) Li4 5-15 

Deoxycytidine 5'-Triphosphate (5 'H) Li4 15-30 
>8>8 >44$>4$ Thymidine 5'-Triphosphate (methyl 'H) Li4 5-15 

> ?>4>f ... oteworthy Facts of Some Importance 
1 Schwarz/Mann was the first to make labeled ribo- and 

deoxyribonucleotides available commercially. 
2 These compounds have a very high specific activity. See for 
yourself look up. 
3 Schwarz/Mann has the widest selection of labeled nucleo- 
tIdes and whafs especially nice about this selection is that it's 
actually available. 
4. Mono- and diphosphates labeled with 'H and 4C are also 
aVailable. 
5. Highest available purity. 
6. And do you know about the Schwarz/Mann reassay program? 
(Very important from your standpoint.) Every batch of every 
radiochemical in the house is reassayed after being in stock 
for ten weeks and at appropriate intervals thereafter. Any batch 
showing a breakdown in excess of 3% from specification is 
withdrawn from stock. Always. You are thereby protected-as 
we are-from low purity material. All the reassay data also goes 
onto the Product Analysis Report which Contains all of the 
other analytical information pertaining to the material you re- 
ceive. Comforting. - 

7. Finally, please note: all of these labeled nucleotides (plus 
others) are also available unlabeled. 

Offer 
Now send for a spare copy of our nucleotide listing for your 
file, wall, or desk. We'll send all the current prices, too. Simply 
write "Nucleotides" on a postcard. To get our big new Radio- 
chemical and Biochemical Catalogs, just add the word 
"Catalogs." Please remember to include your name, address, 
and zip code. Write Schwarz/Mann, Division of Becton, Dickin- 
son and Company, Mountain View Avenue, Orangeburg, New 
York 10962. 

Schwarz/mann 81 
Division of Becton, Dickinson and Company tao 



tional processes, and use it as feed- and arsenate (the form in which most 
Only ISCO back to help students self-actualize. I of the arsenic is present) and so many 

think we should also be aware that poor measurements are undoubtedly wrong 
fraction collectors grades often reflect instructional, as in studies where arsenic is present at 

well as student, deficiences. But let us the concentrations we find. In fact, to 
have the not mislead ourselves and students by give an example, the lake having an 

stating that college evaluation, even as arsenic concentration of 224 ag/liter 
LImesav1ng presently conducted, is worthless when had a concentration of phosphate, by 
ci elay. it comes to predicting success in later the Harvey procedure, of 104 ag/liter, 

years. but a bioassay showed the concentration 
HENRY CLAY LINDGREN of phosphate to be less than I pg/liter. 

Department of Psychology, Clearly if we hope to correlate algal 
San Francisco State College, growth with phosphate concentrations 
San Francisco, California 94132 or fluxes we must do better. Some in- 

vestigators who use the so-called 
References Stephens technique may avoid the cr- 

1. D. P. Hoyt, ACT Res. Rep. No. 7 (American ror somewhat but even this technique 
College Testing Program, Iowa City, Iowa, 
Sept. 1965). is not completely free of arsenate inkr- 

2. M. H. Oden, enet. Psychol. Monogr, 'i',  ference. I would recommend that thos 
(1968). 

3. C. XV. Taylor and R. L. Ellison, Science 155, engaged in measurements of phosphate 
1075 (1967). in lakes be aware of the problem and 

if it exists try the method we have found 
that completely eliminates the inter- 

Arsenic and Phosphate: ference (3). The source of the arsenate is prob- 11>1 Measured by Various Techniques ably from its addition to lakes as so- 

dium arsenite to kill rooted aquatic 
It was interesting to note (1) that the plants. In Minnesota, records show that 

Soap and Detergent Association and the from 1956 to 1969 over 900,000 
enzyme manufacturers took Angino pounds of the chemical were applied. In 

->8>8>8>8 ' * et al. (2) to task for what they seemed to New York State, from 1961 to 1966, 
8 regard as an irresponsible discussion of about 85,000 pounds were used and it is 

the occurrence of arsenic.... Now that likely that even greater quantities have 
the subject has been brought up I would been spread about in other states. The 

Effluent peaks between recorded event like to add our experiences. We, too, arsenite rapidly oxidizes to arsenate 
marks aren't always deposited in the have been finding arsenic in waters- and, because of its relatively low in- 
indicated test tube. Event marks locate 
tube changes, but the adjacent curve in lake waters to be exact. In ten Mm- volvement in biological processes, 
monitors the effluent as it is passing nesota lakes the concentrations of ar- seems to have a long half-life. 
through the flow cell, not into the tubes. senic found in filtered surface waters Jospn SrtAmRo 
The resulting discrepancy can be quite taken in the fall were 7, 9, 11, 16, 22, Limnological Research Center, 
large if the effluent tubing, flow rate, and 36, 105, 132, 216, and 224 g/liter, University of Minnesota, 
collected sample size are not perfect. respectively. The last four are well Minneapolis 55455 
Manual chart corrections are inaccurate above the Public Health Service's limit 
and time consuming. for drinking water, but as lakes are not References 

ISCO linear and circular fraction collec- considered drinking water these days I 1. B. S. Pattison, Science 170, 870 (1970); I. V. 
Soilins, ibid., p. 871. 

tors are available with an automatic time have refrained from calling public at- 2. B. B. Angino, L, M. Magnuson, T. C. waugh, 
delay. This solid state, electronic timer tention to these figures. Indeed I have 0. K. Galle, J. Bredreldt, ibid. 168, 389 (1970). 

will delay the tube change the required 3 XV. Chamberlain and J. Shapiro, Limnol. 
period after event marking the recorder gone out of my way when asked about  14, 921 (1969). 
curve. Easy adjustment from one second them to point out that they probably 
to 9.9 minutes gives you perfect curves are not harmful. In this way I suspect 
for any run. more has been gained in peace of 

mind than has been lost in toxicity. Doctor of Arts Degree 
The automatic delay is only one of the (I do not mean to imply that if we 
many features of ISCO fraction collec- close our eyes our problems will go In his editorial (6 Nov., p. 586) H. 
tors. Completely solid state circuitry, 
easy cleanup after spillage, and low  away. On the contrary I believe we Goyford Stever suggests that the ra- 
are other features completely described should keep our eyes and minds open, tionale behind the Doctor of Arts d - 

in the current ISCO catalog. It has a but perhaps our mouths shut, until we gree is to fill a gap between the more 
brown square on the cover- if you don't know what we are saying.) However, research-oriented universities and the 
have your copy, send for it today. these numbers are very important for secondary institutions, the state and 

a different reason than health. Most junior colleges. It is primarily to these 
investigators interested in lake pollu- institutions that students would go for 

/' INSTRUMENTATION tion are measuring phosphate by some training as teachers and it is these insti- 

SPEC1ALTIES COMPANY modification of the so-called Harvey tutions that would be expected to ab- method: usually by a molybdate-stan- sorb the holders of the new degree. I 

4700 SUPERIOR LINCOLN, NEBRASKA 68504 nous chloride procedure. This procedure take exception to Stever's contention 
PHONE (402) 434.0231 -TELEX 48-6453 does not distinguish between phosphate that new degrees must he created to 
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ally poorly prepared to effectively con- methods and curricula in the "hard" 
vey the excitement of discovery and -sciences. For instance, why should 

creativity unless they have been active physical or biological science courses be 

participants in original investigations, required of students in the secondary 

The best college instructors are those schools, in college, and often included 

who are engaged in a balanced pro- in the lower grades? Is it to learn the 
gram of instruction and research. elementary facts and principles of a 

Parenthetically, the ability to critically science, or scientific method, thinking 

read literature in a field is greatly en- habits, -and attitudes? Yet even physical 
hanced by involvement in original re- and biological research scientists eval- 

search, and such an ability is an essen- uating science curricula often make 

hal p-art of the educational process. quite unscientific statements with little 

While the new degree might theo- regard to the quality of the behavioral 
retically solve some of the problems of science data. Can those who choose not 

state and junor -colleges, it would do to discover new knowledge in their own 

absolutely nothin-g to solve the problem fields do research in another? 
of the university instructor who must WILLIAM AsHER 

be engaged in original research as well Department of Education, Purdue 
as an effective teaching program. At a University, Lafayette, Indiana 47907 

time when public support of original 
research is diminishing and the re- It will not be easy to change the pat- 

search-oriented Ph.D. is being placed tern of earning advanced degrees in the - - - 

in a classroom and asked to produce or sciences. As of March 1970, only three 

to seek a position elsewhere, it is even institutions, including Carnegie-Mellon 
more imperative that PhD's, who are were granting the Doctor of Arts 

trained at a great deal of -expense, have degree and only one of those offered 
the preparation and training to be ef- it in the sciences (University of North f 
fective instructors as well as effective Dakota). The problem is one of accept- 

researchers. One cannot and should not ability; the degree is not marketable in 
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materials and strategies and "develops traditional thesis. Of more immediate Day in and day out, TYGON 

evaluating instruments, and tests his consequence are the expanding pro- clear flexible plastic Tubing 

material in class. The work is car- grams to improve training for teaching proves over and over again that 

ned out in the major-subject depart- assistants. Nearly 70 percent of all it's your best lab tubing buy. 

ment. . . ." Ph.D.'s in -biology become college A vailable through your 
I suggest that the candidates who teachers and only 10 percent publish Authorized Tygon Distributor 

choose this route are even less likely 90 percent of the research papers. 
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are affiliated. 
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1972 - During the past 2 years and especially at the Chicago meeting, 
ALFRED BROWN FRANK PRESS 
JAMES F. CRow FEANK . PUTNAM there has been a departure from tolerance which, if permitted to 
THOMAS KUHN XVALTER 0. ROBERTs continue, would destroy the value of the convention. Key speakers 
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