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4051 personal computing: 

Ask a BASIC question, 
get a Graphics answer. 
Compare Tektronix' 4051 to any WINDOW, and ROTATE, to help Talk to Tektronix today! Your 
other compact computing system. you get your teeth into Graphics local Sales Engineer will fill you in 
There's a Graphic contrast. almost instantly, on our 4051 software. Our range of 
Wide-ranging performance right There's a Graphic contrast. peripherals. Our flexible purchase 
at your desk. BASIC power. The 4051 will handle most appli- and lease agreements. And he'll 
Graphics power. Terminal capa- cation problems. But for your most set up a demonstration right on 
bility. You've got instant access to complex problems, the 4051 ' your desk. Call him right now, or 
answers, all from one neat Data Communications Interface write: 
package. option can put you on-line to Tektronix, Inc. 
Easy-to-learn, enhanced BASIC. powerful Graphic applications that Information Display Group 
We took elementary, English-like no stand alone system can tackle. P. 0. Box 500 
BASIC, and beefed it up for more Just $6995.* Less than most . Beaverton, Oregon 97077 
programming muscle. We've comparable alphanumeric only . 
designed it with MATRIX DRAW, systems. Including 8K workspace, 
features like VIEWPORT, expandable to 32K, with 300K byte TEKTRONIX .. 

cartridge tape drive, full Graphics 
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The Incubator People 

Brand new 
From Forma for 

under $2000 

A 29 cu. ft. Reach-In Incubator featuring the exclusive 
Forma-Linear digital display setpoint and continuous 
digital temperature readout. 

Forma's new Model 3916... in a class by itself with 
these standard features: 

The solid-state Forma-Linear temperature controller 
with .10 C digital display setpoint and continuous 
digital temperature readout. 
Control better than ? 0.10 C over a full scale range of 
400 above ambient to +600 C. 
Precise control at 370 C without refrigeration when 
used with cell rollers, shakers, and stirrers. 
Full 29 cu. ft. capacily, holds 19 shelves with 104 sq. 
ft. available shelf space. 
Positive horizontal air flow assures uniformity to within 
? 0.250 C top to bottom under full load conditions. 
Independent adjustable overtemp safety alarm sys- 
tem with audible and visual warning signals. 
Six solid, stainless steel shelves mounted in non-tip- 
ping channel brackets. 

THE FINEST INCUBATOR ON THE MARKET TODAY. 

FROM FORMA, THE INCUBATOR PEOPLE. 

Model 3916 
With Optional Recorder 

pq Forma Scientific 
h BOX e49 * MARIETTA, OHIO 45750 * AREA CODE e14/373-47e3 

TELEX 24-5394 * TOLL FREE IN-WATS SERVICE 800-848-9730 AREAS 1, 2 & 3 
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A New World of 

Mater ma Is: 
Renewable and 
Nonrenewable 
Resources 
Edited by 
Philip H. Abelson 
and Allen L Hammond 

An important exploration of the new set of realities affecting 
the flow of raw materials-a probing of the incr asing demand 
for them and the obstacles to their discovery and production. 

A reliable flow of raw materials has been the fundamental considerations on materials production and use, the 
factor in the health of the American economy and of the perspectives in needs and supplies of resources, high 
economi s of all other industrial nations. While economic technology materials, and renewable and reusable resources. 
growth has begun once again in the United States and, more They examine those materials issues most vital to industrial 
slowly, in Europe, it is predicated on a whole new reality of economics, the future of materials research, and the effect of 
materials dramatically different from that of a decade ago. No the n w realities on the quality of life. 
longer can an abundance of basic commo9ities be taken for The result is rare and refreshing-a detailed study which 
granted, and no longer can the supplying of any commodity be yields an identification of critical problems as well as the 
assumed continual. We have learned that the flow of existing authors' consensus that, in principle, these problems are 
materials is vulnerable to interruption by financial shifts, solvable. This overview must be studied by those involved in 
increased nationalization of foreign-owned properties, materials problems today, by those reaching for answers, and 
restriction of access to resources on public lands, and a host of by all of us who will benefit from the solutions. Don't miss this 
other considerations born of the 1970's. In the dev lopment of vital collection of papers. A brief' sampling of the 
substitute materials we must hurdle these obstacles and also compendium's contents reveals the importance of studying 
adhere to new regulations for environmental protection. and dealing with these new realities. 

In February 1976 Science devoted an entire issu to a critical 
in-depth look at these and relat d problems. The special issue Papers in the Compendium include 
contained 24 papers written by some of the country's foremost "Mat rials: Some Recent Trends and Issues-Hans H. 
authorities. Thirteen more articles created by other, equally Landsberg 
distinguished authors were added to the list, and the total is "The Age of Substitutability-H. E. Goeller and Alvin M. 
being published as a compendium to provide a meticulous Weinberg 
look at Materials: Renewable and Nonrenewable Resources. "Forest Resources: An Overview"-James S. Bethel and G. F. 

The compendium's authors probe the implications of Sebreuder 
national policy, energy constraints, environmental 

- - - - 

ORDER FORM: MAIL TO: 

Please send me copies of your latest Compendium Materials: American Association for the Advancement of Science 
Renewable and Nonrenewable Resources. II Dept. M-1., 1515 Massachusetts Avenue, NW., 

Washington, D.C. 20005 
LIII Casebound, @ $12.95 retail, $11.95 for Members (prepaid). 

D Paperhound, @ $4.95 retail, $4.45 for Members (prepaid). 

LIII Check or Money Order payable to AAAS enclosed. 

f] Please bill Inc. (Remittance roust accompany all orders under $5.00.) 

(Plcasc allow 6 to 8 w eks for delivery) 

Name 

Address 

City State lip 
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THE INFLATION 
YOU'LL BE 
GLAD ABOUT. 
So you're Unhappy about the way ev- Polyacrylic hydrazide agarose. In tact, 
erything is going up these days? Well, we have so many new products, we 
here's a rising sign you'll like hearing had to make a new catalog to put 
about. In the past year, there's been them all in. It's literally bulging with our 
an increase in the number of bio- complete line of biochemicals, old 
chemical products you can get from and new. And each product listing is 
Miles. Not just old familiar prod- followed by a referenced summary of 
ucts, but exciting new ones like: howitwasmadeandassayed.Oneof 
L-Fucose dehydrogenase, Re- thesebooksiswaitingnowforyourre- 
agents for the detection of ANA an- quest. Send for it now, before inflation 
tibodies, Hae Restriction nucleases, forces us to print our next catalog. 

Research Products 
MIles Laboratories, Inc. 
Elkhart, Indiana 46514 
Phone: 219-264-8804 

_ PRODUCTS 
THAT PUT YOU 
MILES AHEAD. 
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LETTERS (LDse) was 65 mg/kg; the rat was less sen- 
This compact sitive (the single LDse was 95 mg/kg). The Kepone Chronology minimum single lethal dose in the dog was 

2. channel 250 mg/kg. No information on the chronic 
In a recent issue of Science (News and toxicity of Kepone was released by Allied 

peristaltic 
Comment, 7 May, p. 529), Nicholas Chemical. 

pumpworks jfl Wade reports that Umberto Saffiotti re- In the 1960's, two investigations of the 
signed as director of the National Cancer subchronic toxicity of Kepone in mice 

any posiLlon Institute's (NCI's) chemical carcinogen- were reported (3, 4). They showed that 
esis bioassay program. According to Kepone produced tremors and ataxia. 

and it costs 
Wade's article, part of the reason for The report by Good et al. (3) suggested 
Saffiotti's resignation from this position that effects on reproduction are detect- under $200. 
relates to the lack of staff assigned to the able when the diet contains%epone con- 
program and the attendant inability to centrations of 5 ppm. Both reports alluded 
promptly assess and disseminate experi- to the cumulative nature of the toxin. 
mental results. Without assigning respon- As a result of the disease that Kepone 
sibility for the bottleneck, the following produced in exposed workers and the 
chronology may serve to illustrate the attendant court actions, the studies spon- 
consequences of such a failure to make sored by Allied Chemical have become 
information available, available (5). In these reports, the single 

The chemical Kepone (chlordecone) LD50 in rats of Kepone dissolved in corn 
was tested in the NCI bioassay program, oil was 132 mg/kg. The estimated LDse 
and the results were released on 8 April from a 3-month feeding study was 3.2 
1976 (1). (Preliminary results were avail- m kg per day. The 6-month LD50 was 
able in January 1976.) The studies, con- lower, 1.5 mg/kg per day. This indicates 
ducted under contract to the NCI, were that Kepone is a cumulative poison and 
begun in November 1971 and May 1972 that at least 6 months are required for 
(of mice and rats, respectively). Accord- toxic concentrations to be reached with 
ing to the NCI, the mice were killed in low doses. A chronicity factor, calculated 
August 1973 (after 90 weeks), and the from these data, is the ratio of the single 
rats were killed in July 1974 (after 112 LD50 value in repeatedly dosed animals. 

- weeks). Both groups were dosed for 80 The values are 41 and 88 for 3-and 6-month 
K' >' weeks. All pathology was held, and it is periods, respective1y. Only Mirex, an 

Brinkmann presents ' '' 4,"'4,i>"' ' not yet clear when the slides were ac- analog of Kepone with a 3-month chron- 
the Mini-Micro 2/6 icity factor of 60.8, appears to be a more 
a compact, single speed ' . tualb' evaluated. 
(synchronous motor) 2- Life Science Products Company of cumulative toxin (6). Mirex has a com- 
channel peristaltic pump Hopewell, Virginia, the firm that made parable 3-month LDse value, 6 mg/kg, 
for column chromatography, Kepone, was formed in the fall of 1973 but a larger single LDse value, 365 mg/kg. 
liquid transfer and similar ' but did not begin manufacturing opera- From the observations on the acute 
applications requiring accurate tions until March 1974. At that time, the and chronic toxicity of Kepone, it can be 
flow rates. NCI mouse bioassay had been com- said that a reduction in the exposure time 

The 2/6 works any p pleted but had not been evaluated. The would have benefited the employees at 
tion, and it's small and light 
enough to mount on a flexible rat study was completed 4 months later. the Life Science Products plant. From 
support system. Minimal pulsa- If both studies had been evaluated within 'the chronology, the NCI could have 
tion is assured by six stainless- 6 months of the termination of the long- been instrumental in this reduction. Us- 
steel free-wheeling rollers that are 
highly resistant to wear and corro- est bioassay (that of rats), the results ing the airborne Kepone concentration in 
sion. The pump will accommodate would have been available in January the plant of 3 mg/cm3 measured by state 
tubing from 0.19 to 12,0mm id. 1975. The Life Science plant was or- of Virginia officials in July 1975, it can be 
for a flow rate of 3 to 450ml per dered closed by the state of Virginia on estimated that the workers could have re- 
hannel per hour, depending on 25 July 1975. Ceived daily doses of Kepone that were 

the tubing used. The pressure Information on the toxicology of Ke- within a factor of 12.5 of the dose calcu- 
plate has a locking thumb screw 
for instant one-hand adjustment. pone was minimal in the period between lated as a 6-month LDse for the rat. The 

For literature on the Mini- 1949 and 1958. In 1958, the Allied Chem- NCI carcinogenesis bioassay data and the 
Micro 2/6 and other Ismatec ical Corporation contracted with the data found in the toxicity studies spon- 
Pumps, just write: Ismatec! Medical College of Virginia to conduct sored by Allied Chemical indicate that 
Brinkmann, Cantiague Road, studies on the acute, subchronic, and Kepone concentrations of 10 ppm in the 
Westbury, N.Y. 11590. In Canada, chronic toxicity of Kepone in several diet cause cancer in mice and rats. This 
50 Galaxy Boulevard, Rexdale 
(Toronto), Ont. species. These reports were used in con- dose is within a factor of 5 of the daily 

nection with petitions to register Kepone amount that estimates suggest could have 
as a pesticide; the data in the petitions been absorbed by the exposed workers. 

were kept confidential. A memorandum It remains to be seen whether the 15- 
 dated 1958 was referred to in Clinical month exposure period in humans will be 

Toxicology of Commercial Products (2). enough to produce cancer. 
This information, supplied by Allied RUDOLPH J. JAEGER 

Chemical, showed the rabbit to be the Department of Physiology, School of 
most sensitive species; the single lethal Public Health, Harvard University, 
dose that killed 50 percent of the animals Boston, Massachusetts 02115 
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The following observations are per- 1970. 

tinent. Before 1970, the effluent from the 
factory mentioned by Anderson et al. The excessive DDT contamination of 
(the Montrose plant) had drained into the Southern California Bight in the late 
Southern California coastal waters by way 1960's and early 1970's was associated 

Call US ';."I' of the Los Angeles County sewage treat- with a number of wildlife problems that 
' ' ment plant for more than 20 years without have been examined in a series of other 

IO I1 any reported effect on brown pelicans, reports (1-3). 
.'''.During this period, the DDT in the effluent Of the points raised by Sobelman, only 

800423. 792 from the plant's settling pond averaged three refer to the data and conclusions of 
 79O) 10 to 15 pounds per day. our Science report. Observations before 

One month after tte 1969 Santa Bar- 1969 include a report of thin-shelled eggs 
Pt0tItum Bttisce1J Stain ' bara oil spill, Risebrough reported that from Anacapa Island in 1962 (4), a de- 
ir gerlts used incafler the pelicans were not reproducing be- dine of Southern California brown peli- 
t'search. ... .' cause of high DDT residues (1). At the can populations beginning in the mid- to 

OsITwTi TeU'olde,fbave Wisconsin DDT hearings, which were late 1950's (2), and suggestions of repro- 
and stain.for ViimaI anc characterized even by an Environmen- ductive problems on Los Coronados as 
plaot eIl and tissl,le sectl0n tal Protection Agency (EPA) attorney early as 1963 (5). Investigations specifi- 
examination tnircsQpy as a circus" (2), he had testified (3) that cally directed toward this problem were 
Oplatirtc  the brown pelican on Anacapa Island, off begun in 1969 (5, 6). 
ger't. ed lIrI ''ei4h4d" the Santa Barbara coast, was "extinct,' We believe it important to stress our 

lysi K ' "'. ' "gone." Under cross-examination at the conclusion that this contamination result- 
197 1-72 Washington DDT hearings, how- ed principally from an industrial dis- 

Platinum. fltK 

Qonwlexes,,fqr gas chr0 ever, he retracted this statement (4). The charge rather than agricultural or urban 
mtogrphy coiu,ofefw pelican was not extinct after all. runoff. Sobelman maintains that the high 

'aratioi'b' and &iOemlcaf .. In 1974, L. R. Axelrod of the EPA DDT residues in the sewer pipe below 
testified (5) before the House Appropri- the Montrose plant (7) and the more than rsseVch.' 

Availaile iltrture gwes ations Committee's subcommittee on ag- 200 metric tons of DDT in the sediment 
analysis arid 0thar details ', K riculture that mercury was the principal offshore from the sewer outfall (8) did 

'4ist 'pIck u yow' phorie suspect in eggshell thinning. The concen- not originate at the Montrose plant. DDT 
at'ic$ calf..tration of mercury in crude petroleum has residues entering the waste treatment 

been reported to be as high as 18 parts per plant of the Los Angeles County sanita- 
tion districts dropped sharply in 1970, 

p$lla.lluI3 " ' million (6). 
hodiqft-i, ruthsr/urr1A Noise, fright, and intrusion also cause after the changeover by Montrose from a 

K ri4ium, osrtti K birds to produce eggs with thin shells. settling pond disposal to a sanitary land- 

I Frequent visits to the brown pelican cob- fill disposal (9). Sobelman has so far not 

MA'tT$aY  I$$QP NC nies by investigators, sometimes in heli- published any data supporting his con- 
Ch ill BIS OiVsi0 copters, were stopped by the Depart- clusion that the effluent from the settling 
MAIA'RN NYLVA'ihI  """' ment of the Interior as a result of protests. pond contributed only 10 to 15 pounds 
A 1 6,1 Ob Al tthy Atfilite K 

K K K  The pelicans have since made a quick of DDT per day to the sewage system. 
.iYp9r lltnurh 9 oP9r'> 

;;' ;.' K.. '"K ' recovery. Nor has he published any description of 
If DDT persists for decades, how the analytical methodologies employed. 
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lem and its implications to global marine of-date and somewhat misleading. She 
pollution suggest that he do so without alludes to an unresolved debate over a re- 
delay. sult in homotopy theory, in which two in- 

As documented in our report and in a vestigators are described as possessing 
more recent article (3), the brown peli- long, complicated, and mutually contra- 
cans are still laying thin-shelled eggs on dictory proofs which could not be recon- 
Anacapa Island, and reproduction is not ciled. Kolata is referring to a paper by 

* yet normal. Nor have the DDT residues myself and Emery Thomas of Berkeley 
declined to acceptable levels. Aerial fall- (1), which for a time was contradicted by 
out of DDT, originating largely from work of H. Toda and S. Oka in Japan. ln 
point sources near the Montrose factory fact, the issue remained open for some- 
and its sanitary landfill site, is now a what more than a year but was settled 
major source of DDT input to the South- in July 197'1-2 years ago-when Toda 

em California Bight (10). and Oka found an error in their proof 
As yet, there is insufficient support for (2). The conflict drew attention precisely 

the hypothesis that a visit by a scientific because such controversies are almost 
45K K' .. investigator to a seabird colony can unheard-of in mathematics, as opposed 

cause eggshell thinning in eggs laid on even to physics and chemistry. 
previous days. To say that the proofs were so long 

DANIEL W. ANDERSON and complicated as to be "nearly impos- 

Division of Wildlife and Fisheries sible to check" is also a red herring. Our 
Biology, University of California, proof, for example, takes 13 pages (not 
Davis 95616 400) and has been used and generalized 

ROBERT W. RISEBROUGH by a number of other workers. Actually, 
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during aggregation of platelet-rich TA2 is presumably as a potent localized and lysed by freezing and thawing (three times). The 8000g supernatant was centrifuged at plasma with PGH2 (Fig. 4A) (3), as well vasoconstrictor that enhances hemo- loo,Ooog (60 msnutes), and the pellet was sus- 
as the inability of the potent vasoactive stasis primarily by sharply reducing the pended in phosphate buffer (50 mM,pH 7.8) at a 

protein concentration of 14 mg/mi. 
TA3 to induce aggregation (Fig. 4B), in- blood vessel lumen, and perhaps second- 11. 5. Bergstrom, L. A. Carlson, J. R. Weeks, 

the two properties of arily by augmenting aggregation. Pharmacol. Rev. 20, 1(1968); D. A. Van Dorp, dicate that R. K. Beerthuis, D. H. Nugteren, H. Vonke- thromboxanes-that is, the powerful rab- PHILIP NEEDLEMAN 12. man, Nature (London) 203.839(1964). 
bit aorta contraction and platelet aggrega- MARK MINKES Radioactive C,: 5 is not available. '4C-Labeled dihomo-y-linolenic acid was used as the tracer in tion-are dissociated. Some pertinent ob- AMIRAM RAZ the synthesis (SSV), isolation, and quantitation servations have been reported. Addition Departments of Pharmacology and of PGG, and PGH,. The '4C-labeled PGH, did 

not interfere with the vasoconstrsctor expers- 
of PUG2 to platelet-rich plasma caused Surgery, Washington University Medical ments since no TA, was formed. In addition, 

PGH, is reported not to inhibit PGH2 platelet aggregation but little if any thromboxane School, St. Louis, Missouri 63110 aggregation (13). No difference was observed 
production (3). in contrast, incubation of when the PGH, was prepared without the '4C- labeled C20: 3. arachidonate or PUG2 with washed plate- References and Notes 13. A. L. Willis, F. M. Vane, D. C. Kuhn, C. G. lets resulted in irreversible aggregation, 1. B. B. Vargaftig and P. Zirinis, Nature (London) 14. Scott, M. Petrin, Prostaglandins 8, 453 (1974). 
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